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INTRODUCTION

This document is the final report on reduction and analysis of data

obtained from the S026 experiment from the Gemini X and XI conducted

during the Gemini X and XI missions. The S026 electron and ion sensors

were continuously operative th,-oughout both missions from shroud removal

(about 6 minutes after Agena liftoff to power-down conditions one week

.later. Data on ion and electron currents (I+ and I ), electron tempera-

ture (T ), and vehicle potential ( ws) were obtained at a sample rate of

32 times per second on I+ for each of two ion sensors and once every

1.067 seconds for the electron sensor. Assuming only real time data

aequisitIon, this means that the S026 Epcr4.mcnt Sy -tem Wade arai -

able more than 107 samples of such quantities as I+, I , and T over a

wide range of ambient conditions and during various maneuvers of Gemini

spacecraft (S/C) and Agena target vehicle (ATV) (yaws, dockings, tethered

flight). This report deals only with the data reduction of the Gemini

plasma wake measurements comprising roughly twenty minutes of data for

six maneuvers programmed for wake measurements on Gemini X and XI;

.that is, less than 1/100 of the available data has been analyzed and

included in-this final report. Considerable ambient data are included

where needed.

According to theory the depletion zone formed by the spacecraft as

it moves through the ionosphere can be divided into three regions. These

are (1) the near field, (2) the intermediate zone, and (3) the far field.
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The following definitions and boundary conditions for the demarkation

of these zones were arbitrarily assigned according to the procedure

outlined in figure 1. The characteristic radius (Ro) used in analyzing

the wake structure of the Gemini spacecraft is not unique and its defini-

tion depends on the spacecraft orientation with respect to the orbital

velocity vector and portion of the depletion zone being considered. The

near field of the wake region is defined as that part of the depletion

zone usually found within one vehicle dimension of the object (z < R ).

In this region electric field effects and deviations from space charge

neutrality will predominate. Material composition and structure of

the surface may be more important than the actual geometrical configura-

tion in determining the structure of the wake. The intermediate zone

is considered to be between 1 and 10 vehicle radii downstream from the

object (R < z < 10R ). This is the region that has been emphasized

in this study. Although the near field is a region of considerable

interest, it could not be probed in an experiment employing two vehicles,

one of which is manned. In addition to considerations of crew safety,

there are fundamental limitations in any experiment employing two vehicles.

The closer together the two objects happen to be, the more extreme are

the effects produced by thruster firings. Also, the presence of the

second vehicle probing the wake structure will produce significant

distortion in an unpredictable way.

The far field, which is a region where magnetic effects on the wake

structure may become significant and where some oscillatory behavior may



y

/ R(e) in the X-Y plane at 2 O

/P 80 C

X

ZONE A : iZ/Ro< 1, Electric Field Eftects Dominant

ZONE B 1 < ( / Ro)< 10, NeutrolWake

ZONE C: Z/Ro>10, Mognetic Fffects

Figure 1.- Definition of coordinate system and regions of the wake.
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exist (varying several percent below the ambient condition) has not

been considered in this study. Two factors contributed to the rela-

tive de-emphasis of this region in the present program. If incremental

departures between two vehicles in the same orbit exceeds 150-200 feet,

it becomes increasingly difficult for the second vehicle to make a simple

return to the referenced target vehicle. -As aptly said by-the-astronaut

crews, "one is faced with a complete re-rendezvous problem all over

again". That is, the two vehicles are no longer in the same orbit.

Also, the deviations of the wake structure from ambient in the far field

region require instrument sensity resolutions much higher than those used.

In summary then, the intermediate zone has been emphasized in the

design and exeer- tion of this experiment. For the Gemini vehicle, the

smallest characteristic radius of interest is 1.34 feet and the largest

is 5 feet. This implies a separation span extending from approximately

1.5 feet at the closest approach to at least 50 feet into the far field.

The crew flight plans actually called for a separation at least twice

this distance with the objective of determining ambient conditions over

as large a region as possible.

The contamination problem associated with the use of manned vehicles

and their life support systems is a serious one in the design of scienti-

fic experiments with manned spacecraft. It is likely that the spacecraft/

space plasma interaction and the details of the wake structure would be

quite different without the presence of a contamination atmosphere.

The ion wake experiment provided an opportunity to utilize sensor responses
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on the ATV to monitor the possible influences of the contamination

atmosphere surrounding the Gemini spacecraft.

The Gemini ion wake experiment represented the first attempt to

measure wake structure with two distinct orbiting bodies. All previous

,in situ observations of the ionospheric perturbations produced by an orbit-

ing satellite have been made from single-bodied systems. Such measurements

were confined to the determination of the wake structure in the immediate

vicinity of the spacecraft because the measuring -probes were mounted close

to the surface or on relatively short booms. Under such conditions the

amount of information that can be generated is greatly limited and is re-

strictued to an angular measure of the wake structure at a fixed distance.

Tihe Gemilni/gera two-bo dy systcm p-ovided the first opportunity to mske

wake observations at arbitrarily large distances from the body producing

the wake and gave a 3-dimensional flexibility to the experiment. Convers-

ly, the use of a single body with a fixed probe requires a design of an

instrument that can measure charged particle densities only. With a two-

body system as employed in this experiment, the determination of the rela-

tive position coordinates between the object producing the wake effects

and the sensors that are measuring it becomes critically important and

makes any subsequent data reduction considerably more difficult.

The S026 experiment was approved for the flight of Gemini X and

Gemini XI in October 1965. Flight instruments were scheduled for

delivery to Cape Kennedy in April 1966 for the flight of Gemini X (which

took place in July 1966). The original proposal was generated with the
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understanding that systems already existing in the Gemini/Agena rendez-

vous and docking program which would allow the determination of the

relative position coordinates of the two vehicles. Earlier informal

proposals from Goddard Space Fligth Center (GSFC) for measuring wake

effects during docking and undocking manuevers apparently had ignored

!this requirement.

'In a two-body system that measures the space plasma effects of one

body with sensors mounted on a second body, the basic problem is a need

to correlate the telemetry from the charged particle sensors on the same

time base with the relative position coordinates. There are nine

coordinates to be considered.

There were two basic systems suggested by NASA as satisfying the

principle investigator's (PI) data requirement. These were:

a. A Mauer 16 mm boresighted movie camera with interchangeable lenses

b. An L-band radar which was operated from the Gemini with an

associated transponder on the Agena

Preflight planning and investigation of these systems, including

some dry runs in the docking simulator, indicated that serious problems

might be encountered in postflight data reduction. Attempts to provide

improved techniques in the short time available were not successful.

A significant portion of the data generated by the ion wake sensors was

not used as a result of malfunctions and limitations in the other equip-

ment employed for a determination of the relation position coordinates.



EXPERIMENT DESCRIPTION

EXPERIMENT PHILOSOPHY

The S026 Gemini Plasma Wake Experiment represented the first attempt

to measure spacecraft/space plasma interactions utilizing two vehicles.

The rendezvous and docking objectives of the manned Gemini Spacecraft

with an Agena, which were programmed for the last five flights of'the

Gemini mission, constituted a unique opportunity for realizing such a

measurement. Figure 2 illustrates some of the basic assumptions used

in the design of the experiment. It is assumed that the wake or deple-

tion zone structure (as indicated by the density contours in part (a)

of the figure) is frozen on the spacecraft as it carries out incremental

maneuvers relative to the Agena target vehicle while both are flying in

a common orbit. The relative values of incremental velocity (AV) and the

orbital velocity (Vo ) are as follows.

V = 8 x 105 cm/sec.

AV = 10 cm/sec.

The motion of the spacecraft relative to the target vehicle is produced

by firing thrusters on the spacecraft. The firings produce complicating

factors in the experiment since they disturb the local atmosphere by

introducing a variety of foreign chemical species as well as additional

ions and electrons. The effects of thruster firings on sensor behavior

are discussed briefly in the section entitled "General Properties of the

S026 PL Data". Sensor recovery time to ambient conditions prior to the

thruster firing proved to be approximately one second.
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C-cv t Vo

AV '< Vo

ATV
ION DENSITY
CONTOURS

C *(*

-_ 

(a) \"COMMON ORBIT OF
S/C AND ATV

S/C

* D -3( I 2 '

(bhi

Figure 2.- Philosophy and assumptions of the S026 experiment (TDA south).
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The Agena target vehicle is roughly cylindrical (5 feet in diameter

by 25 feet in length). It is generally operated in an horizon-stabilized

condition. (See Flight Control System.) The ion wake sensors were

mounted near the edge of the docking cone. During the time that the

spacecraft undergoes an incremental change in its relative change from

position 1 to position 2 (fig. 2a) the two vehicles together -

move in their common orbit a considerable distance (fig. 2b). Yet

the ion wake contours in figure 2a corresponding-to points (1) and (2)

are shown with the same structures. In position 1, a specific ion wake

contour corresponding to local density of either electrons or ions inter-

sects the appropriate S026 sensor assumed to be facing in the same

dire+tion as the orbit al velocity T A cru.f p~ro

theory shows that the sensor samples the local concentration at the

point in question by a conversion from local density N+ or N to current
e

measured I+ or Ie via the following expressions:
+ e

I+ = q N+ V A (j) (la)

I. 4 N V A (j) (lb)i 4 e e

where: q = electron charge

v = mean thermal electron velocity

A(j) = effective area for particle collection
th

of j sensor



The expression of equation (la) is used for the ion sensor current when

the sensor faces directly into the ion wind; that is, the sensor normal

is parallel to the orbital velocity vector. The situation is described

by specifying that the sensor angle of attack is 0 degrees, or that the

probe is operating in the "ram ion" mode. Equation (lb) on the other hand,

holds for any arbitrary orientation of the electron sensor.

The exact relationships between sensor currents and the particle

densities are complex functions. In presenting ion wake density contours

as a function of the relative separation of the two vehicles, it was

assumed that the linear relationships shown as equations (la) and (lb) are

valid. Consequentlyr, most of the wake structure data and contour mapping

will be presented as the variation of electron and ion sensor currents

as a function of spatial separation between the Gemini and the Agena.

When the spacecraft is at position 2 shown in figure 2a, a different wake

contour corresponding to a new local density of particles intersects

the S026 sensor on the Agena target vehicle and the output current

changes accordingly.

The problem of relating local ionized particle densities to measured

sensor currents is particularly complex when making wake measurements

employing two vehicles. In such a situation, the system potentials and

various other conditions unique to the depletion zone (such as the

possible presence of nonmaxwellian distribution functions in the electrons)

may impose serious limitations on the general applicability of the linear

relationships.



In addition to such difficulties, there is a serious time problem

in carrying out a wake measurement. Most of the' S026 modes required

from one to five minutes to complete. In such a time period the vehicles

have moved 2400 km in orbit. Alternatively, it can be said that one

minute of flight is equivalent to a change of 16 minutes in local time.

:Also, other conditions in the ambient may have changed with locale.

Because of these factors, the problem of making meaningful wake

measurements employing two vehicles in orbit presents unique problems.

The design of the experiment was, consequently, a compromise

between several conflicting requirements. The assumption that the wake

character is frozen on the spacecraft during its motion is probably in-

validated during flight. The ambient conditions may change quite

drastically. From this viewpoint a wake mapping should occur in an ex-

tremely short time (preferably less than one-half minute). However, this

would require large incremental velocities (on the order of 3 to 5 feet

per minute) with consequent heavy thruster firing activity. Such high

velocities would also make it even more difficult to meet a requirement for

adequate spatial resolution. Since local electron densities and tempera-

tures are sampled only once every second, a considerable loss of informa-

tion for large incremental velocities would occur, that is, data points

would only be available every 5 feet. The flight plans and crew instruc-

tions were drawn up, therefore, as a compromise between relative motions

which would minimize the effect of thruster firings on the sensor responses,

provide a reasonable degree of position resolution in the determination of

wake properties,
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and maintain some degree of constant ambient. Typical incremental

velocities employed by the crew of Gemini XI were 0.1- to 0.5 foot per

second. As a result, these wake maneuvers extended over time periods

of 1 to 5 minutes.

AGENA SYSTEM

Agena Geometry

Much of the material in this chapter is given in greater detail

in reference 1. Section 2 of reference 1 describes the target vehicle

airframe including the Agena structure, the aerodynamic shroud and the

target docking adapter (TDA). The Gemini/Agena vehicle configuration

s show .. in detail i figure 3. Figure 4 i trates a t-'ypica view of

the Agena seen from the Gemini spacecraft when carrying out some of the

maneuvers in the wake experiment during the Gemini XI mission when the

Agena was in a TDA-south orientation. The running lights, which were

required for data reduction of the relative position coordinates during

night operations, are shown in this figure. The shroud and booster adapter

are not part of the orbital vehicle;the shroud is ejected during the early

stages of orbital insertion (approximately 6 minutes after Agena liftoff).

An externally mounted retaining strap held together by explosive bolts

holds the shroud until the time of separation. Separation also deploys the

S026 sensors in the fully erect conditions (see Agena Integration).
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The Target Docking Adapter

The TDA is attached to the forward end of the Agena as shown in

figure 3. It is essentially the female part of the mating mechanism

used for docking of the Gemini spacecraft with the Agena target vehicle.

It consists of two structural parts, the docking adapter and the docking

cone. The docking cone, which is supported by the docking adapter, can

be operated either in an extended (unrigidized) or retracted (rigidized)

condition. -

Details of the TDA docking cone are shown in figure 5.' The docking

adapter is a right-circular cylinder containing complex apparatus.

Appreciation of the, complexity of this apparatus can be had from studying

figure 6. The reader is re.erred to fig.ures 2 and 3 for rclativ .orien-

tation of the cone and cylindrical parts of TDA unit (ref. 2).

Flight Control System

The Agena target vehicle is an horizon-stabilized quasi-cylindrical

vehicle. The longitudinal axis of symmetry is maintained parallel to

the earth's surface by means of an horizon sensing, guidance and control

system. The Agena rotational axes are illustrated in figure 7 which

shows that motion is restricted under usual operating conditions to a

plane parallel to the earth's surface. -A typical yaw maneuver is also

illustrated in the figure.

The Agena flight mode usually corresponds to one of four cardinal

headings under stable operating conditions. The Agena orientation is

consequently identified as TDA-forward (instead of TDA-east) TDA-south
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(Agena orientated plus y direction), TDA-aft (instead of TDA-west)

and TDA-north (-90° orientation).

The principal function of the flight control system is to provide

control of the vehicle attitude in response to signals from the guidance

system.

The vehicle pitch, roll, and yaw are provided by a pneumatic- control

system, as illustrated in figure 8. The pneumatic system employs cold

gas to apply appropriate corrective force in the three axes. The gas

is set to thrust values by means of a pneumatic pressure regulator fiom

gas supply spheres maintained at a pressure of 100 psia (high mode) or a

nominal 5 psia (low mode). This cold gas system is in turn controlled

by an inertial reference package (IRP) through the flight control

electronic unit. (See section 7 of reference 1.) Table I summarizes

the Agena flight control modes for docked and undocked operations. Of

particular interest to the S026 experiment is the angular dead band in

*roll, pitch, and yaw. These provide the nominal limits for angular

excursions during the data modes of the experiment. Table II shows the

connection between the cardinal headings and the flight control

commands.

The various positions of the Agena vehicle during a typical 1800 yaw

maneuver about its yaw axis are illustrated in figure 9. The case shown

is for a 1800 yaw from a TDA-South orientation to a TDA-North condition.

This figure will be referenced in later discussion of the sensor behavior

observed during such maneuvers.
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TABLE I.- FLIGHT CONTROL MODES FOR AGENA

/'

//

AGENA FL IGHT

CONTROL MODES

FLIGHT CONTROL

FLUNCT ION

ACS PRESSURE

ACS DEADBAND

ACS GAIN

H/S GAINS

PWR PRELAY RESET

HYDRAULIC GAIN

ROLL -
DEADSANDS YAW -

PITCH -

CAUTIONS

FC- 1

LOW
62.370

WIDE
75/451

LOW

76/460

LCOW
76/460

47/271

NA

5.0 : 1.00
5.0 I 1.00
2.0 - 0.50

:o PPS, SPS
MV'JEUVERS

-------- I F5

I~~.

LOW
62/370

NARROi

74/450

LOW

76/450

HIGH
50/310
51/311

47/271

NA

0.25 - 0.10
0.25 ± 0.10
0.25 t 0.10

CF C-4

HIGH HIGH
63/371 63/371

NARROW NARROW
74/450 74/450

HIGH HIGH
UNDOCKED LUNDOCKED
78/470 78/470

HIGH VERY HIGH
50/310 ALL ENG
51/311 BURNS

47/271 47/271

NA NA

0.80 ' 0.30 0.80 t 0.30

0.25 t 0.10 0.25 ± 0.10
0.25 ! 0.10 0.25 -+ 0.1

NO ONr
ORBIT
COAST

fC-5 FC-6

HIGH HIGH
63/371 63/371

NARROW WIDE
74/450 75/451

HIGH ; HIGH

LUNDIOCED COCKED
78/470 79/471

VERY HIGH HIGH
ALL ENG .

BULNS

47/271 47/271

L.'OC.KED NA
nu/570
0.80 ! 0.30: 5.4 * 1.0r

1.80 ' 0.6°

0.79 * 0.30

- NO PPS OR

SPS
MANE UNE RS

FC-7

HIGH
63/371

NARROW

74/450

HIGH
COCKED
79/471

HIGH

47/271

NA

0.250 0.1°
0.10 * 0.050
0.10 ± 0.050

NO ON

ORBI T
COAS T

FC-8 FC-9

HIGH HIGH
63/371 1 63/371

NARROW, NARROW
74/450 74/450

HIGH - HIGH '
COCKED DOCKED
79/471 79/471

VERrY K l VERY HIGH
ALL ENG ALL ENG
BURNS BURNS

47/271 47/271

DOCKED
NA D.95/571

0.25 * 0.10 0.25 t 0.10
0.10 ± 0.05o -
0.10 ± 0.050 -

UNDOCKED DOCKED

---- ·------t
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TABLE II.- UNDOCKED COMMAND CONFIGURATION FOR ORBIT COAST UNDOCKED

Cardinal heading
Command title Cmd. no.

0 ° 1800 +90° -90

Reset

X

X

X

X

X

X

X

X

X

X

X

X

X

Power Relay Reset

Horizon Sensor On

Roll HS to Yaw IRP On

Pitch HS. to Yaw IRP On

HS to Yaw Out of Phase

HS to Yaw In Phase

Hyrocompassing On

Geocentric Rate On

Geocentric Rate Reverse

Geocentric Rate Normal

ACS Pressure Low

ACS On

ACS Deadband Wide

ACS Gain Low

VM Disable

VM to Mode IV Off

Hydraulic Gain Undocked

47

49

50

51

52

53

57-

59

60

61

a62

65

a75

a76

84

88

94

aIdentifies FC-1 Flight Control Mode.

Reset

X

X

X

X

X

X

X

X

X

X

X

X

X

Reset

X

X

X

X

X

X

X

X

X

X

X

X

X

Reset

X

X

X

x

X

X

x

X

X
x
X

X
x
X

X
x
X

X
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Two classes of yaw maneuvers are carried out as follows.

(a) Yaw Command On.

This is a continuous gas jet high speed yaw with angular rates

of 1.50 /sec or 3.00 /sec.

(b) Gyro Compass On (Gyro Yaw).

This is a yaw which occurs at a considerably slower rate than

that listed in (a) above.

Agena Telemetry

The Agena telemetry system is a pulse code modulation-frequency

modulation (PCM-FM) system which consists of a 128-channel pulse

amplitude modulator (PAM) main multiplexer, 128-channel PAM sub-

multiplexer, a PAM-PCM encoder, a telemeter control unit, a tape recorder,

and radio frequency (RF) section. A simplified block diagram of the

system is presented in figure 10. The tape recorder is a four track

recorder/reproducer which has a maximum recording capacity of 20 minutes

of data. This is obtained by recording in one direction for 10 minutes,

reversing direction, switching tracks, and recording in the other direc-

tion for another 10 minutes. The 20 minutes of recorded data can be

played back and transmitted at 4 times the recording speed, that is, in

5 minutes. Time sequencing is employed to distinguish one measurement

from another with occasional markers in the form of frame synchroniza-

tion words appearing at given times in the transmitted data bit stream.

A mechanical analog of the system is employed in section 1, reference 1

to describe the time sequencing procedure. It is illustrated in figure 11.
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In figure 11 each of the small circles around the periphery of the main

frame represents a contact insulated from adjacent contacts. Each time

the wiper arm completes a revolution, it will have made contact with all

28 of these contacts. The voltage level then appears as an output for

the appropriate channel. The main time frame commutator is driven at

a speed of 16 revolutions per second (rps).

Since there are 128 channels, the dwell time is 488 microseconds

per channel. If the output of a given transducer is connected to two

or more main channels, the output will be sampled at an appropriately

higher rate. For example, the output of the electron sensor used in the

S026 experiment was bussed to 4 distinct channels allowing 64 samples

per second. (See Agena Integrat.ion) This tfechnique of increasing the

sampling rate for a given transducer is called supercommutation.

Representative output of a main frame analog is illustrated in

figure 12 as a PAM wave train. Since the ATV telemetry system is pulse

code modulated, each of the data samples illustrated in figure 12 is

encoded as an 8 bit binary word. Consequently, the system bit rate is

16,384 bits per second. Table III summarizes the quantities discussed

If a transducer input goes directly to the main frame, the slowest

sampling rate possible is 16 samples per second. Some vehicle measure-

ments (including some associated with the S026 experiment) require moni-

toring of quantities whose values may vary quite slowly over large

time periods. For such measurements a rate of one sample per second is

considered to be adequate. The reduced sampling is accomplished by use
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TABLE III.- AGENA TELEMETRY SUMMARY

Main frame

Main frame channels

(128)

Data sample

(8 bit binary word)

Time

1/16 sec

488 P see

16 p sec

Samples/sec

16

2084

(system data

sampling rate)

16,384

(system data

bit rate)
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of sub-frame commutators identical to the main frame commutator and

hooked into a particular position (fig. 11). The sensors that monitor

the temperature of the electronic packages used in the S026 experiment

are examples of this slower data rate requirement (PL4 and PL5).

The S026 sensor telemetry channels were identified as Group 31.

In order to obtain time correlation of this data with the appropriate

Agena cardinal headings and angle rates, a large number of flight control

telemetry time history plots were employed and are-summarized in

table IV (group 8).

Agena Target Vehicle Guidance System

The guidance system provides the vehicle with an earth reference

for stable flight and remote control maneuvers. Under normal flight

conditions the nose of the vehicle is pointed in the direction of flight,

TDA-forward with its vertical axis (the z axis in fig. 7) passing through

the center of the earth. This function is accomplished by the inertial

reference package (IRP) and a horizon-sensor system. The latter consists

of two sensors and a signal mixer. Each sensor scans a spatial region

below the vehicle and generates a corresponding output signal when the

discontinuity in the infrared radiation between earth and space is

detected. The horizon-sensor/signal-mixer system is limited to develop-

ing error signals for pitch or roll attitude corrections. Errors in

yaw attitude are detected by gyro-compassing circuits.
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TABLE IV.- AGENA TIME HISTORY TELEMETRY CIHANNELS

Meas. Measurement Calibration Time history
no. range plot no.

Hydraulic oil return line temperature

Hydraulic oil low pressure

Pitch horizon sensor

Roll horizon sensor output

No. 1 valve cluster temperature

No. 2 valve cluster temperature

Horizon sensor head temp (righthand)

Horizon sensor head temp (lefthand)

Control gas regulator pressure no. 2

Control gas regulator pressure no. 1

Control gas supply monitor pressure

Hydraulic oil high pressure

Yaw gyro torque rate

Roll gyro torque rate

Pitch hydraulic actuator position

Yaw hydraulic actuator position

Control gas supply temperature

Pitch position gyro

Pitch gyro torque rate

Yaw position gyro

Roll position gyrb

V/M electric ovenitemperature

V/M accelerometer )oven temperature
i 

·I

-100 to 2559 F

0 to 100 psig

+50

±4.50

-46° to 1730 F

-460 to 1480 F

-290 to 1950 F

-28° to 1940 F

0 to 20 psia

0 to 120 psia

17 to. 4003 psia

7 to 3973 psig

+100/ m i n

+100 /min

+2.50

±2.50

-460 to 1990 /F

+50

+100/min

+50

+-50

10 to 1970 F

40 to 1980 F

8-10

8-5

8-4

8-1

8-11

8-11

8-12

8-12

8-7

8-7

8-9

8-3

8-6

8-1

8-5

8-6

8-10

8-4

8-4

8-6

8-1

8-13

8-13

.:

r

D5

D32

D41

D42

D46

D47

D54

D55

D57

D58

D59

D60

D65

D66

D68

D69

D70

D72

D73

D74

D75

D85

D87

L .

I

1i

t.
I;

I
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TABLE IV.- AGENA TIME HISTORY TELEMETRY CHANNELS - Concluded

Meas. Measurement Calibration Time history
no. range plot no.

D129 Inertial reference package internal

case temperature 10 to 1690 F 8-11

D150 Gas jet 2 and 5 monitor 0 to 5V- 8-2

D151 Gas jet 1 and 3 monitor 0 to 5V- 8-2

D152 Gas jet 4 and 6 monitor 0 to 5V 8-2
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THE S026 INSTRUMENTS

Sensor Geometry and Potentials

The S026 sensors were five-element planar probes. (See figure 13

for construction illustration.) Space was allocated after experiment

approval for three charged particle sensors to be mounted upon the.

Agena TDA (see Agena Integration). Originally all three were built to

identical geometrical specifications. A change in the aperture size of

the electron sensor was carried out in the interval between the flight

of Gemini X and Gemini XI. The experiment plan called for the use of

two ion sensors and one electron sensor. The ion sensors were operated

with the external grid (G1 of figs. 13 and 14) at vehicle ground potential.

The electron sensor was a retarding potential analyzer (see note 2 of

fig. 15). A direct relationship was assumed to apply between the ion

sensor outputs and local ion densities in the design of the experiments.

Definition of electron density and other quantities such as electron

temperature and vehicle potential relative to the surrounding space environ-

ment required application of the Langmuir probe theory to the retarding

potential analyzer characteristic (The Inboard Ion (PL-3) and PROGRAM

ELECTRON).

Each sensor unit consisted of four planar grids, a planar collector

electrode with guard ring, and the appropriate structural and insulating

members (fig. 13). Figure 16 gives the dimensions of the aperture plate

which was utilized to reduce the electron collection efficiency of the

electron sensor for the Gemini XI flight. This correction proved to be
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too severe, and although it did remove the saturation conditions observed

in Gemini X, it led to serious problems in the data reduction.

The potential applied to various grids are illustrated in figures 14

and 15. Not shown is the potential of the guard electrode, which is iden-

tical to that of the collector, and which provides support for the col-

lector and electrostatic insulator to minimize insulator leakage current.

Grid no. 4 physically consists of three distinct sections of grid material

employed to improve the electrostatic shielding between the modulation

grid no. 3 and the collector. Particle transmission through all fixed

grids is computed to be approximately 57 percent without employing any

electrostatic analysis.

The detector grid potontials employed rl the S02l6lo exper t deter-

mined the energy range of the charged-particles that could enter the

sensor and be detected.. Consider the grid potentials illustrated in

figure 14 for the ion detector. The outermost grid, G1, is at vehicle

ground potential. The second grid, G2, has a negative potential of 22 volts.

This voltage has several functions. It serves to exclude ambient electrons

from the measuring system, provides the sensor with the ion trapping

function, and excludes secondary and photo-electrons emitted by the ex-

ternal grid, Gl. The third grid, G3, is driven by a 3850 Hz square wave

between -12 volts and +35 volts. Its function is to modulate the ion

flux by switching from a blocking mode at the +35 volt level to one

which accelerates the positive ions, transforming the current from

de to ac. Any positive particles with energy greater than 35 eV would)
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consequently, not be affected by the chopping voltage applied to G3. The

combination of potentials between Gl and G3 means that the instrument

is sensitive to ion energies between 0 and 35 electron volts since the

ac electrometer unit is tuned to the 3840 Hz modulation. The screen

grid, G4, has as its primary function the reduction of coupling capac-

itance between the collector plate and the modulation grid. It is also

maintained at the most negative potential in the sequence. This means

that secondary electrons produced by ions impinging on the collector will

be turned around and returned to the collector. The photo-electrons

emitted from the collector will be similarly suppressed. To a first

approximation the grid system potentials are designed so that the only

sec^ndary particls ..... can lead to spurious currents are those em.i.tted

by incidence of positive ions or photons on the screen grid. Since

secondary electron yeilds are, at most, on the order of 10 percent for the

ion species and energies involved and, since grid transparency is 91 per-

cent, the effect of secondaries generated in the sensor is calculated to

be less than 1 percent of the total current measured.

The grid potentials for the electron sensor are shown in figure 15.

The potential applied to the external grid, Gl, varies from +8.8 to

-3 volts relative to vehicle ground. The grid voltage, (V gl ) varies as a

function of time. If At is the amount of time elapsed from the start of

the stairstep cycle, which repeats once every 1.067 seconds, a linear
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approximation (-the actual variation is illustrated in figure 17) can be

written as

Vg1 = +8.8 - 0.2 (At/16.67) (2)

where Vgl is in volts and At is in milliseconds. There are 60 equal steps

of 0.2 volts, each step lasting for 1/60 second. 'The remainder of the

cycle is occupied with calibration signals to be discussed later. The span

of voltage coincides with the estimated range of Agena potential relative

to its environment. (See Inboard Ion PL-3, for a more detailed discussion.)

Again, there was a design choice between accommodating a

wide range of variation in possible potentials, which

might be measured, and the accuracy of a potential measurement. In

addition to the maneuvers of the ion wake experiment, Agena maneuvers

that would change the orientation relative to the orbital velocity vector.

were to be carried out. The stairstep voltage increment could have

been made considerably lower with a corresponding shrinkage in the span

of potentials measured. The Agena telemetry sample rate of 64 times a

second limited the steps to approximately 60 steps per cycle (S026

INSTRUMENTS). The second grid, G2, was maintained at a bias potential

of +30 volts to repel positive ions with energy less than 30 eV. The

modulating third grid voltage in this case changes from a blocking poten-

tial for electrons of -35 volts to an accelerating potential of +25 volts,

thus serving to modulate all electrons with energies less than 35 eV.

The screen grid co~binati.on is maintained at a potential slightly less

.*



V,
r I

+8.8

_t;:;.A.

1 0.2 Volts

-2.6 I

-3_il

- |11/60 sec =16.6 msec

Start of cycle A t time

Figure 17.- Stairstep voltage applied to G-l electron sensor.

" I~~~~~~~~~~~~~~~~~

ct I



42

positive than the accelerating potential on G3 in order to avoid collec-

tion of secondary electrons. The collector also is maintained at

+25 volts to suppress emission of photo-electrons and secondary electrons,

and to ensure that all the electrons modulated by the chopping grid are

collected. The sensor design specifications are summarized in table V

where the range of particle densities is computed assuming that 

equations (la) and (lb) are relevant to the experimental conditions with

the effective particle collection areas set equal to the geometrical

aperture. There is a five decade span in sensor current ranging from

5 x 10
- 1 1

to 5 x 10
-
6 amperes. Accordingly, the following transformation

equation can be written relating this current to the span of telemetry

(O to 5 volts range in Vt )

I(amps) = 5 x 10 t (3)

A typical ion detector calibration plot obtained in preflight testing

is shown in figure 18. By combining equations (1) and (3) the following

relationships are developed between particle densities and telemetry

output voltages.

N+(cm) 3 = 22 x 10 t

Vt
Ne(X) = 0.44 x 10 t (4)

: N (XI) = 6.25 x 10 (5)
I t:-



TABLE V.- S026 SENSOR DESIGN SPECIFICATIONSf1 

*For VO = 8 x 105

current range from 5 x

cm/sec and v

-11 amps to10 amps to

= 107 cm/sec according to the equations (2-3) for a

5 x 10- 6 amps (O - 5 volts telemetry).

Function TM code Area (cm2) Range of particle densitiesa

Outboard Ion Sensor PLi 17.9 22 ions/cm3 to

2.2 x 10 ions/cm3

Inboard Ion Sensor PL3 17.9 I"

Outboard (G-10) PL2 17.9 0.44 electrons/cm
3
to

Electron Sensor 4.44 x 10 /cm3

Outboard (G-11) PL2 1.26 6.25 electrons/cm3 to

Electron Sensor,~ | i ) 6.25 x 105 electrons/cm
3

Temperature PL4
Monitor - Inboard

Temperature PL5 -
Monitor - Outboard

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

w
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lTese equations provided the experimenters with an approximate frame-

work for estimating the span of densities that can be accommodated

within the telemetry interval of 0 to 5 volts. More precise calculations

on the relation between telemetry voltage and particle density are

described later. It should be emphasized that the relationships of

equation 4 refer to electron density only for a specific value of the

telemetry voltage during a sweep cycle (See Inboard Ion (PL-3) and PROGRAM

ELECTRON). The resolution of the S026 sensors is limited by the pulse

code modulation characteristics of the Agena telemetry, where 125 counts

are equivalent to 5 volts or one count equals 0.04 volt. This defines

ultimate resolution of the S026 instruments. Changes in local concentra-

,_ -0.04,
tions, which are less than 9 percent (10u , are therefore not measureable.

A range of five orders in magnitude is covered. As indicated in EXPERIMENT

PHILOSOPHY, there was a choice between measuring an extreme

range in variation and a fine resolution of such·measurement.

The S026 instrument was designed to emphasize the near wake variations

rather than engage in any attempt to define the small fluctuations from

ambient, which may exist more than 10 vehicle dimensions downstream.

Sensor Electronics

A simplified block diagram of the S026 Instrument is shown in

figure 19. Separate electrometers are employed. They are coupled to

each of the three charged particle sensors. The stairstep voltage and

modulation signals are fed by a programmer sequencer to each of the

appropriate grids in the three sensors. The sequencer cycles once
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every 1.067 seconds through a calibration and synchronization mode for

67 milliseconds with the data acquisition mode lasting 1 second. The

voltage on the front grid of the electron sensor is stairstepped during

this data acquisition mode as previously described, whereas the front

grid of the ion detector remains at ground potential during this mode.

During the calibrate mode, internally generated square wave currents

which are synchronized to the 3840 Hz modulation signal are fed to the

inputs of the electrometers. Charged particles are excluded from the

detectors by applying high bias potentials to the externalgrids. This

internal calibration system employs a low calibrate and a high calibrate

signal for each of the detectors illustrated in figures 20 and 21. As

noted in figure 15, the front grid (Gi) of the ion detector goes

to +35 volts during the calibration cycle and the front grid of the elec-

tron detector is set at -12 volts during the calibration and synchronization

modes. A complete cycle of the sequencer can be visualized by combining

figures 21 and 17 for variation of the electron sensor external grid

potential. The output ac current from a given sensor is amplified by an

ac electrometer located immediately behind the detector. The signal from

the electrometer is synchronously demodulated and averaged within the

analog signal processor. A voltage proportional to the logarithm of this

processor average is generated as an output for the analog-to-digital

converter in the Agena telemetry system. It is this logarithmic

response that compresses the five orders of magnitude dynamic range in

current to the Agena telemetry span of 0 to 5 volts. A detailed description
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Figure 20.- Ion detector telemetry output during calibration.
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Figure 21.- Electron detector telemetry output during calibration.
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of this sequence of operations and the electronics circuitry is given

in pages 3-10 to 3-17 of reference 2.

Agena Integration

The integration of the instruments into the Agena system is described

in two parts, electrical and geometrical. It was not possible to syn-

chronize the sequencing system of the S026 instrument with the Agena

clock. The instrument output was therefore sampled asynchronously. A

separate crystal oscillator generates a clock signal at 30.720 kHz

which is subdivided to approximately 60 Hz.

Since the-basic timing clock signal in the instrument occurs at

60 Hz, a series of clock pulses is generated, each of which corre-

sponds to a 16.67 millisecond time span. The Agena telemetry occurs

at a sample rate of 64 samples per second so that there is a slight over-

lap. At least one sampling of the electron sensor by the telemetry occurs

during each pulse of the instrument. For the ion system, the telemetry

sample rate is 32 times a second, providing at least one sample for every

two clock pulses of the instrument. Figure 22 illustrates a typical

relationship between the telemetry sampling spikes and the stairstep

voltage applied to the external grid of the electron sensor.

Figure 22 shows that the grid voltage was stepped down 0.2 volt

every 1/60 second. The output telemetry of the Agena sampled the sensor

every 1/64 second, corresponding to a period between sampling of

15.6 milliseconds compared to the 16.6 milliseconds for the instrument

grid voltage chan/e. Thr lower part of the figure is a plot of a typical

;. 1'
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output of the telemetry voltage from the PL-2 channel as a function of

the Agena time base. The occurrence of four double samples per frame

was predicted. Both clocks were supposed to be accurate to 1 in 105 units.

Very little drift was expected during flight, but the data analysis shows

the contrary to be the case. Problems encountered as a result of this

drift are discussed in the test results-.

The telemetry interface with the main frame pin locations is sum-

marized in table VI. The telemetry notations are those utilizing the

Lockheed nomenclature, whereas the PL designators are characteristic

of the Gemini program.

TABLE VI.- TELEMETRY INTERFACE

Function Main Frame Location TM Output

Outboard ion detector output (VFO1) 36,100 PLl

Electron detector output (VF05) 13, 45-, 77, 109 PL2

Inboard ion detector output (VF03) 6, 70 PL3

Inboard detector temperature (VF02) PL4

Outboard detector temperature (VFO4) PL5

The mounting of the charged particle sensors and their associated

electronics within the TDA was designed to provide a maximum flexi-

bility for the exigencies of a manned spaceflight experiments program.

When the S026 experiment was originally approved no commitment was

possible on specific maneuvers that could be carried out for

the purposes of measuring the wake. At the very minimum it was hoped



53

that such a measurement could be accomplished during some of the docking

and undocking maneuvers scheduled for these missions. It was decided

to place the electron sensor on the outer periphery of the docking cone

with its normal perpendicular to the longitudinal axis of the Agena.

That is, its field of view is to the side of the target vehicle. Since

the electron sensor can measure local electron concentration relatively

independent of its angle of attack with respect to the orbital velocity

vector it was assumed that this location would provide an adequate measure

of the wake effects expected. The inboard ion sensor has its field of

view parallel to the axis of the Agena and measures. ion concentrations

produced by the ram ion effect under TDA-forvard conditions; that is, its

normal is parallel to the orbital velocity. The outboard ion sensor meas-

ures local ion densities directly only when the sensor aperture is pointing

in the direction of the orbital velocity vector (which corresponds to the

TDA-south orientation). Figures 23 and 24 schematically illustrate the final

placement of the three detectors and the electronics package. Figure 25

is a photograph of the locations of the sensors and the programmer on

the vehicle exterior. The attachments were made to the cylindrical

section of the docking adapter because of a restriction against mounting

anything on the docking cone. The sensor surfaces project somewhat beyond

the outer rim of the docking cone. Shims were placed between the sensors

and the mounting brackets to minimize the wake effects produced by the

cone under TDA-forward conditions by bringing the surfaces further from

the docking adapter. These shims are visible in the photograph of the
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Figure 25-- Locations of sensors and programmer on vehicle exterior. 
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outboard detectors mounted on the TDA and shown in figure 26. This

figure also shows the protective covers, the shielding on the wires,

the cabling connections, and the sensors. They are shown in an unde-

ployed position. Spring clamps which were released upon shroud removal

provided the orientation of figure 24. Figure 26 is a photograph of the

inboard detector, which shows that the sensor axis is off-set from-the

Agena longitudinal axis by an amount compatible with existing hardware

such as the antenna boom and drive motor for the radar. Figure 27

is a sketch showing the coordinates of electron and ion detectors on the

TDA as finally installed. The coordinates shown in the left side of the

sketch correspond to those of the Gemini system, (view looking from the

pilotv ward the adaptor station)

The Agena orbit is not exactly equatorial. Hence the TDA-north

configuration signifies that the Agena is pointing with its longitudial

axis perpendicular to the orbital velocity vector which is not necessarily

due north, and similarly for TDA-south. The terms TDA-east and TDA-west

are seldon, if ever, used. Instead the terminology TDA-forward and TDA-

aft are employed respectively for these orientations. A yaw maneuver

is generally carried out between any two of the four cardinal headings.

Such maneuvers have provided additional information on wake effects pro-

duced by the Agena vehicle itself. For example, a yaw from the +900

(TDA-south) orientation,to -90° (TDA-north) brings the outboard sensor

from a condition where it is sampling ambient (in the ram ion mode) to

one where it looks directly into the near wake of the Agena. Wake

i I
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Figure 26.- Outboard detectors mounted on TDA showing position of shims 
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measurements of the Gemini were obtained when the ATV was either in a

TDA-forward condition or in a TDA-south condition. Wake effects on the

Gemini are monitored by the inboard ion sensor in the TDA-forward condi-

tion. In the TDA-south orientation, the outboard ion sensor and electron

sensor are employed for the wake measurements on the Gemini.
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GEMINI SYSTEM

Gemini Geometry

The structure of the ion and electron wakes produced by an orbiting

spacecraft was expected to depend on a large number of variables. In the

analysis and interpretation of the data resulting from this experiment

the variations with the geometry and orientation of the Gemini spacecraft

(S/C) relative to the orbital velocity vector have been emphasized.

The dimensions of the Gemini spacecraft are shown in figure 28 (ref. 4).

The spacecraft profile and dimensions are shown in a simplified version

in figure 29. This configuration was employed in calculations of the

structure using a computer bound subprogram (ref. 5). The Gemini space-

craft docked with the Agena target vehicle is illustrated in figure 30.

This figure emphasizes equivalent disk dimensions for those circular

cross sections normal to the orbital velocity vector. The Cartesian

coordinates employed in figure 31 are those usually applied in theoretical

plasma wake literature. The transformation relationships between the

various coordinate systems, which have evolved, are discussed later (General

Considerations and Coordinate Transformations). The dimensions called

out in figure 30 are fundamental in the discussion and analysis section

of this report.

The analysis of the experimental data in this program has been

limited to a consideration of the geometrical effects only, although it

is recognized that the the spacecraft/space plasma interaction
, eual oftespcc



28.- Spacecraft dimensions.
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Figure 29.- Gemini profile.
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GEMINI COORDINATE SYSTEM
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Figure 31.- Gemini coordinate system.
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may depend strongly on the material composition of the spacecraft and

other related properties of the vehicle surface conditions.

Gemini Flight Control System

The Gemini spacecraft is maneuvered during its orbital flight by

use of 16 thrusters mounted on the spacecraft at the locations shown

schematically in figure 32. Figure 33 gives the thruster numbers and

separates the rotational from the translational thruster firing directions.

Eight of the thrusters provided angular motion and eight provided transla-

tional displacement. The thrust force per thruster was nominally 90 pounds;

the Gemini spacecraft weighed approximately 8000 pounds. The thruster fir-

ings were of great interest in the S026 experiment. These firings produced

the incrme.ntal motions of the Gem.ini spacccraft relative to Lhe Agena so

that the wake mapping could be carried out according to the experiment

philosophy which is illustrated in figure 2. However, any time that a

thruster was fired it could produce a change in the ambient conditions by

injecting foreign chemical species and possibly ionized particles into the

surrounding environment. Direct and substantial changes in the S026 sensor

responses, which can be correlated with thruster firings, were observed

(ref. Results).

Table VII summarizes the location and thrust direction for the 16 Gemini

thrusters in a tabular fashion, and identifies the corresponding Gemini

bilevel telemetry channel.
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TABLE VII.- GEMINI THRUSTERS

Direction of GeminiDesignation Location fire bilevel

(a) Rotational

TCA 1 LH Fires down GEOI.

TCA 2 RH Fires down GE02

TCA 3 Bottom Fires right GE03

TCA 4 Top Fires right GE04

TCA 5 RH Fires up GE05

TCA 6 LH Fires up GE06

TCA 7 Top Fires left GE07

TCA 8 Bottom Fires left GE08

(b) Translational

TCA 9,10 Top y, bottom y Fires aft GE09

TCA 11,12 Left x, right x Fires forward GEll

TCA 13 LH Fires left GE13

TCA 14 RH Fires right GE14

TCA 15 Bottom Fires down GE15

TCA 16 Top Fires up GE16
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Rotation about a roll axis was accomplished by firing thrusters GE01 and

GE06. Pitch was achieved-whien a pair such as GE05 and GE06 were fired.

Yaw motion was achieved by firing thrusters GE03 and GEo4. The

translational set of thrusters, those providing motion along the

Gemini longitudinal axis aft or forward, also operated in pairs.

.Table VIII lists the individual ratings in pounds thrust for the-

translational thrusters on the Gemini X and Gemini XI flights.

The weights of the two spacecraft are also given. These values

were used in calculating incremental velocities produced during

the maneuvers of the spacecraft for the ion and electron wake

mapping function.

Gemini Camera

A 16 mm time sequence camera, manufactured by the J. A. Mauer Company,

was mounted in the Gemini spacecraft by the pilot's window at the coordi-

nates shown in figure 34. This camera can be operated on time exposure,

single exposure, or continuous mode at speeds of 1 frame per second

or 6 frames per second, corresponding to 1.5 feet per minute and

9.0 feet per minute film speed, respectively. Exposure times of 1/50,

1/100, 1/200, and 1/250 of a second can be selected. The film magazine

has a capacity for 80 feet of film. Several interchangeable lenses are

available. Their characteristics are sunmmarized in table IX. The lens

with the 18 mm focal leng;th was chosen for most of the film data acquisi-

tion during the S026 experiment. A bilevel telemetry channel, designated

as FD 01 and FD 02jin the Gemini system, indicated when the camera was

turned on and off.i

i !I
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TABLE VIII.- THRUSTER VALUES FOR GT-X and GT-XI

is 8,292 pounds; GT-XI is

Thruster GT-X GT-XI Direction.
bilevel pounds thrust pounds thrust of thrust

GE09 -190.9 -190.4 -x

GE11 155.2 158.0 +x

GE13 -95.1 -92.6 -y

GE14 96.1 93.9 +Y

GE15 -93.6 -95.8 -z fires down

GE16 93.o 96.o z fires up

7,837 pounds.Weight of GT-X



FOV.

X = -22 .5 inches
Y= 18.6 inches
Z = 118.56 inches

Figure 34.- Gemini camera coordinates.
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TABLE IX.- CAMERA LENSES

i,
I'
a!

il
i

FOV
Focal Closest Aperture
Focalh 1focus rangerlength Horizontal Vertical f range

5 mm 920 x 730 0" f/2.0-f/16

18 mm 40° x 300 2" f/2.0-f/16.

75 mm 80 x 5° 42" f/2.5-f/32
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RELATIVE POSITION OF THE S/C AND ATV

Coordinate Transformation

The introductory comments observed that the Gemini Agena program

provided a unique opportunity to make wake observations with three di-

mensional flexibility in the experiment. Previous in situ observations

of the ionospheric disturbance produced by an orbiting S/C had been

limited to the use of a single body with a probe mounted on a fixed boom.

The relative position coordinates are simply determined by knowledge of

the orbital parameters and vehicle attitude for such a situation. In a

two-body experiment to measure.the S/C-space plasma interaction by using

sensors mounted on one of the vehicles, measurement of the telemetry from.

the charged particle sensors is only part of the problem. It is also

essential that such telemetry be correlated with precise knowledge of the

nine coordinates relevant to the attitudes and separations of the two

bodies engaged in this experiment according to the velocity, (fig. 2).

The nine coordinates to be considered are the three distance coordinates,

which give the relative separation between the two vehicles and the six

vehicle angle coordinates, which represent the attitude of these vehicles

with respect to the orbital velocity vectors. Figures 7 and 31 illus-

trate the coordinate systems, which are employed on the individual ve-

hicles. Figure 35 shows the relationship between the coordinate systems

that are used for the ATV, the S/C, the so-called aero axis, and the

inertial platform coordinate frame. Additionally, a system that defines

the measurement point of local ion and electron densities with respect to
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appropriate Gemini surfaces was introduced (fig. 30). This is similar

to the Gemini S/C system shown in figure 31. Figure 36 shows the coordi-

nate system employed for the film data reduction.
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Figure 36.- Coordinate system for S026 film data
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Thruster Firings

Incremental motion of the S/C relative to the ATV was achieved by

firing the trusters described previously (ref. Flight Control System).

By application of equation 6 it is possible, in principle, to obtain

the relative flight path.

gF.

Av. = At
1 M

(6)

where

g = 32.174 ft2
sec

.th
F. = thrust force in pounds along 1 direction

1

M = mass of Gemini

At = thruster firing time

Av. = incremental velocity along it direction

The programming format was set-designed by NASA-MSC according to

a memorandum issued by Donald Iloff to Barney Leach and is described in

Appendix A. This program had limited success and was used only to

supplement the film data for the axial maneuvers.

There is uncertainty in the time span of the thruster firing data;

off and on times are accurate only to closest 0.1 second. There is

a corresponding uncertainty in the incremental velocity thus computed.

Additional complications are introduced if maneuvers cannot be pinned

down precisely to an initial starting condition. This turned out to
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be the case in utilizing this technique for position determination for

the Gemini XI data modes, where motion in at least two different direc-

tions was involved following an undocking in the TDA-south oriented'

mission.

Other Sources

The L-band radar was thoroughly investigated as a possible source

of useful position information. The resolution of the radar in slant

range turns out to be +50 feet. Whether or not this is a fundamental

limitation was not resolved. The use of azimuth and elevation data was

considered since the angular measures may have sufficient accuracy to

provide important a'djuncts to the slant range data available from the

fiim reduction.

The Gemini system also was instrumented with accelerometer trans-

ducers, which provided postflight recorded information on incremental

accelerations of the Gemini. The units provided on the S/C were not

capable of responding to a change in velocity of less than 2 feet

per second per second, therefore, this source was not used in the data

reduction.

Boresighted Camera

The original proposal for the S026 experiment assumed that systems

were already in use for appropriate postflight determination of the

relative position coordinates of Gemini and Agena during rendezvous

and docking maneuvers. Such a requirement, however, was met only in a

very qualitative manner within the existing system.
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The most important technique for distance determination relied on

the 16 mm movie camera described previously. The task for the reduction of

the film data was assigned to NASA-MSC with the experimenter to be

provided with tab printouts. Several major problems resulting from

equipment malfunction such as no timing marks on FD0l and FDO2 channels,

were only partially resolved.. .le discussion of the boresighted camera

is compiled from various MSC memoranda and independent calculations. Three

different reference objects located on the Agena were used for data

reduction from the film.

The rectangluar acquisition light.- Coordinates and dimensions of

the rectangular acquisition light are given in figures 4 and 5 are

s'-ujiiai:ized as follows (ref. 1).

The acquisition light is mounted 29.75 inches inboard of TDA

station 0.00. In the docked rigidized configuration the small disk of

the Gemini (Z station 233.97) is 19.5 inches in from TDA station 0.00.

The acquisition light is at S/C Z station 223.75 during the docked

rigidized configuration. The light is mounted to the left at 31.50 from

the X = 0 reference line. When unfolded, it extends approximately 3 inches

past the Agena body (diameter - 60 inches); that is, 33 inches from the

Agena center line to its upper left corner. The Z coordinates in the

material provided from reference 1 are indentified as the "S/C-Z station."

There is a variance of 14,inches between the values given here and the

Gemini dimensions listed in figure 30 from reference 4. That is, the

coordinates of the small diameter disk are given as:

' i:.
I; 

Aii,;f

!: X,
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X= 0

Y= 0

Z = 233.97 inches

where the S/C dimension is L = 219.03 inches.

It is assumed that the origin of the S/C Z-stations refers to some

prelaunch or preorbit configu-ation undetermined at this writing. 

Spiral antenna located at TDA coordinates.-

X= 0

Y = (base = 30 inches), (top when extended = 115 inches)

Z = centerline at 4.90 inches from TDA station 0.00

= 248.57 (S/C Z station)

Running lights.- The rectangle formed by the running lights, as indicated

in figure 4, is located at the following coordinates.

1. Top front running lights

X = 30 sin 34°36' = 17.0 inches

Y = 30 cos 34°36' = 24.7 inches

Z = 257.5 inches

2. Top rear running lights

X = 30 sin 34036' = 17.0 inches

Y = 30 cos 34036 ' = 24.7 inches

Z = 404.1 inches
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3. Bottom front running lights

X= 0

Y = -30 inches

Z = 257.5 inches

4. Bottom rear running lights

X= 0

Y = -30 inches

Z = 394.3 inches

where the Z-station refers to the object distance from the large disk (R3)

of the Gemini S/C.

Film data using the acquisition light and spiral antenna were useful

for daylight operations and in maneuvers in the TDA-forward condition;

whereas the running lights film image was employed for the nighttime

maneuvers with TDA-south orientation.

Figure 37 shows the identification for the position coordinates of

the acquisition light rectangle and the spiral antenna as they appeared

on a single frame of the 16 mm film. The span in counts refers to the

output of the film reading machine in operation at Ellington Air Force

Base (EAFB) near NASA-MSC. A program identified as GDOCK was written

by MSC personnel to develop distances and relative velocities. This

program went through the following iterations.

1. Per communication from Donald E. Iloof

to Barney Leach, dated September 8, 1966.
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(a) Acquisition iight image
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Figure 37.- Position coordinates in a frame of 16 mm film.
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2. Per communication from Fred Fulton to

Jim Skipworth dated February 20, 1968.

3- Per communication from Robert Bishop to

D. B. Medved, dated February 14, 1968.

Appendix B is a compilation of these film reduction procedures.

The film reduction technique was calibrated for a specific and fixed

condition; that is, Gemini was docked and rigidized with the Agena. Under

these circumstances the situation corresponds to the distance indicated

in figure 38.

Several types of transformation were of interest. The most important

type utilizes the data obtained at the 16 mm camera position to get the

separation between the Gemini short end (Rn) and the apertures of the

S026 sensors. For purposes of this discussion it is assumed that only

the axial Z distances are significant; that is, the X and Y displace-

ments of acquisition light and camera are small compared to their Z

separations. The Z distances are shown in figure 38. For the docked and

rigidized condition, D , the slant range from camera to acquisition light

is as follows.

D = 100.4 inches - 29.75 inches + 19.5 inches = 90.15 inches = 7.5 feet
0

The sensor aperture at this condition is z = 19..5 inches - 6.4 inches

= 13.1 inches from the Gemini short end. In the general case for purely

axial displacements, z relates to D as:



I-L_ 2 = 100.4 in.

·-- -- -L1= 118.6 i n . I

I1I

-S026
sensor

4 in.

.5 in.

29.75 in.

Figure 38.- Geometry for transformation of Gemini film data.
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L + z D= + A - 6.4 inches

or

z = D - 77.05 inches = D - 6.42 feet

The validity of these approximations and the use of the camera

for the distance determination is demonstrated in the data of figure 39.

These are the result of a number of independent measurements obtained

on film frames prior to the undocking of Gemini X at 44:40:15 in the

S/C ground elapsed time (g.e.t.). The peak of the distribution falls

at the point computed as D for the docked rigidized condition. Hence

film distance data are considered accurate to better than ±0.5 foot for

separations on this order.

FLIGHT PLANS AND MODE IDENTIFICATION

The original flight plan proposed for Gemini (ref. 7) was not

carried out as a result of the fuel problem which was discovered following

the docking of the S/C with the ATV. A decision was made to scrub all

experiments and activities involving incremental separation of the two

vehicles. Only those activities that could be carried out with the

Gemini and Agena docked and using the Agena propulsion systems for

maneuvers were considered. The spacecraft and target vehicle remained

docked until 44:40:15 S/C g.e.t. Approximately 8 hours prior to the

scheduled undocking, the principal investigator worked out a procedure

with the flight controller on duty at that time (three o'clock in the morning)
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Figure 39.- Slant range measurements (docked configuration).
Distance from the camera to the acquisition light - many
measurements at 44:40:15 Gemini X g.e.t.
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which would allow the departure of the Gemini from the Agena in a

manner consistent with an optimum achievement of minimal objectives of

the S026 experiment. The planned undocking would take place in the

manner shown in figure 40 with the Agena oriented in a TDA-forward position.

(Gemini spacecraft is not shown to the same scale in order to indicate

spatial maneuvers on the figure.) The plan called for initial separation

to a point A where the short end of the spacecraft would be approxi-

mately 3 to 5 feet distance from the docking cone drifting in the vicinity

of point A for at least 30 seconds. This was to be followed by a

downward motion of the vehicle to point B sufficiently far removed

from the Agena axis so that ambient conditions could readily be sampled

by the inboard ion sensor. Motion along the trajectory from B to U

was to be at crew discretion with point C corresponding to their best

estimate of realinement of the spacecraft along the Agena axis. A linear

departure from C to point D and subsequent spacecraft motion required

for rendezvous with the Agena 8 was to be carried out at approximately

1 foot per second. Unfortunately, this plan was arbitrarily changed at

the last moment.

Direct axial departure from the Agena was to occur with an incre-

mental velocity on the order of 2 feet per second. The actual departure

was carried out more or less along the solid trajectory shown in figure 41

designated as mode U. This plan change produced some serious problems

in the analysis of the only useful wake data obtained from the Gemini X

experiment. It became impossible to accurately determine the ambient
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B

Figure 40.- Final flight plan proposed for undocking of Gemini X (worked out with
flight controller at about 36:00 hours S/C g.e.t.).'
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Figure 41.- Actual trajectory followed in undocking of S/C at 44:40:15 S/C g.e.t.,
mode U.
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conditions at the time of undocking. There was an apparent partial failure

of the inboard instrument before complete departure. Also, thruster firing

activity completely eliminated any chance of obtaining deep wake data.

Gemini XI was programed for five separate S026 maneuvers. The flight

plan is summarized in figures 42 through 44. Crew instructions and schedule

in the flight plan for carrying out each of the modes are shown'in

tables X and XI. Mode A, mode B sequence 1 (B-01), and mode B sequence 2 (B-02)

are all nighttime passes, whereas mode B sequence 3 (B-03) is a daytime pass.

The detailed configuration of the nuzzle exercise (part of B-03) is

shown in figure 43. This maneuver was added to B-03 at the suggestion

of the crew, Pete Conrad and Dick Gordon. It was to be carried out by

repositioning the spacecraft as close to the Agena as crew safely would

allow and drifting in that position before commencing the actual

sequence 3 maneuvers. Figure 44 shows mode C, which was added when permission

was granted to the crew for a high altitude elliptic orbit to an apogee

of 750 nautical miles using the Agena primary propulsion system. At

apogee of this orbit the docked system made a 3600 roll maneuver. This

maneuver allowed the experimenter to obtain data on body effects at a

high altitude where lower mass number ions are predominant.

The crew of Gemini XI was able to carry out an almost textbook per-

formance of the plans. However, some serious problems developed

because of the following.

l. Limitations of the Agena tape recorder which resulted in the

erasure of most of the important information in mode B-01 and all of mode C.
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. Figure 42.- Ion wake measurements, modes A and B

151

92

LL
LL
LL

'-
C'

0

I I I I I I

1. A-C 0.2 FPS
2. C-D LESS THAN 1.0 FPS
3. S/C ALWAYS BLUNT END

FORWARD

DRIFT FOR
i F30 SECONDS

I I I I I I

15

15

H
W

LL

W
UIL-LO

E
C)

Hn

0

10

15



93
--

15

0

15

0 5 10 15 20 70
DISTANCE, FEET

(c) Mode B sequence 2 - in orbital plane,
TDA porintirng south from Agena.

NUZZLE-
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(d) Mode B sequence 3 - out of orbital plane,
TDA pointing south from Agena.

'Figure 42.- Ion wake measurements, modes A and B - Concluded.
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Figure 43.- Gemini and Agena in nuzzle maneuver.
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APOGEE OF 750 N.M.ORBIT
FOR 360 ° ROLL (SEE B)'

EARTH (NOT TO SCALE)

"---- DOCKED S/C AND
ATV FLYING TDA NORTH .

360 ° ROLL

A ~ Vo

S026
OUT BOARD
SENSORS :''

Figu-e 44,- Mode C at high altitude elliptic orbit.
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TABLE X.- GEMINI KI FLIGHT PLAN

CNV LIFTOFF. 01:00
1st MIDCOURSE CORRECTION

SECO-INSERTION BURNS MCC R
D
UPDATE

BDA
ANT

INSERTION CHECKLIST
P-SEF AC-PLAT LOAD MODULE 3
RADAR-STBY INSTALL 16 mm Camera

(18mm LENS, 1 fps, f .6, 1/200,00) FLAT

01:10

A C -RATE CMD
'2nd MIDCOURSE CORRECTION
C-NAV (CTCH UP) 16 M24 CAMERA ON

C-NAV (CATCH UP)

ASC-OUT-OF-PLANE MANEUVER UPDATE
P-ORB RATE A C RATE CMID
RADAR-ON (LOCK-ON) ORB RATE COMP.-ON

01:20 HAW ''TPF
EXT LTS-DOCK
250-ACQ LTS-OFF
240-SPC DISABLE

EXTEND DOCKING

500FT

BAR AT 50 FT

OUT-OF-PLANE BURN
C-RNDZ A C -PUL

RAD-FLOW, EVAP - NOPRI

TAN-BACKUP TPI UPDATE
(25,26,& 27, XP ,Y ,R & R at 45:00)
REPORT OUT-OF-PRAN ABURN.

START COMP-PUSH A C -RATE CMD
RADAR-STBY
TPI BURN
A C -PUL ORB RATE COMP-OFF

CRO CRO-GO/NO GO FOR 16-1

REPORT TPI BURN

AC-RATE CMD

01:30
FLY

AGENA RCDR-ON FORMATION

APOLLO SUiMP CAMERA-ON
DOCK (TDA NORTH)
CNV POLLO SUMP + 16 IMM CAiMERAS-OFF
OAMS CNTL PWR-OFF A C -RATE CMD
GYRO- TO AGENA RCDR-OFF

BDA
TDA SOUTH DROGUE PINS-INSTALL

SURVIVAL LANYARDS-STOW
AN NT-AGENA TAPE PLYBK SUIT FAN-NO.1

01:40

01:50

02:00

NUC FM-MODE 1 (S-9)
T/M-CMD

C-ADPT & RNTY-CMD
(ACS OFF OAMS CNTL PWR-ON)

D-3

ASC MASS DETERMINATION
(25 SEC FWD TRANS)

00:00

00:10

00:20

00:30

00:40

00:50

01:00

¢GYM



.TABLE X.- GEMINI XI FLIGHET PLAN - Continued

MSC Form 1489 (June 65)

ACS ON

GET
03:00

UNSTOW 16 MM B/W
COLOR

UNDOCK FILM N I
COLOR-RENDEZVOUS (30 ft)

AGENA RCDR ON
16 mm CAMERA (NITE S-26)
(18 mm LENS, 1 fps, f4, 1/200,00)

S-26

03:10

AGENA RCDR ON

S-26
GYM MODE B SEQ 03

OUT-OF-PLANE 16 mm CAMERA (DAY S-26)TEX LOAD V FOR
PPS CA4 BURN (18 mm LENS, 1 fps, f16, 1/200,00)

CNV

MODE B SEQ 01
OUT-OF-PLANE

02.20

TAPE 45 (lst TAPE) -:

03:20
ANT

NUZZLE

SOLOR CORONA

AGENA RCDR OFF
REPOSITION FOR

02:30 CRO
MODE B

S-26
MODE B SEQ.02
IN-PLANE

16 mvI CAMERA OFF
3.25

PT._-2n 0

CRO-AGENA TAPE PLYBK
PURGE FUEL CELLS (1 then 2) 03:30

16 mN CAMERA

SEQ. 02
3:33
Rev.

RKV

ASC

03:40

AGENA RCDR OFF
16 iMM CAMERA OFF

REPOSITION FOR
MODE B HAW-AGENA TAPE PLYBK 03:50

AGENA RCDR OFF
16 mm CAMERA

DOCK 18 mr. LENS, 6 fps, f 16, 1/200, 25')

RKV-AGENA TAPE PLYBK, CHECK VM LOAD

3.34

UNDOCK REINSTALL B&W FILM
S-26
MODE A
LINEAR

P-BEF A C -PLAT AGENA RCDR ON

FLY FORMATION & ALIGN
PLATFORM BEF

16 IV4. FILM CHANGE
FROM B/W AND PUT IN COLOR

04:00

P-ORB RATE E C -RATE CMD
164M CAMERA AGENA RCDR OFF

DOCK(18 MIVl LENS, 6fps,f2,1/50,00)

OAMS CNTL PWR-OFF

02:00
D-3

02:10

TAN

02:40

02:50

HAW

U



TABLE X.- GEMINI XI FLIGHT PLAN - Continued

GYRO TO TDA NORTH

RKV-AGENA TAPE PLYBK.
A C -PUL OAMS CNTL PWR-ON

- 0414 AOS

CSQ-AGENA TAPE PLYBK
CHECK VM LOAD

- 0416 LOS

AGENA RCDR ON
16 mm CAMERA
(18 mm LENS, 6 fps, f 2,1/200,00)
APOLLO SUMP CAMERA ON
OUT-OF-PLANE PPS CALIBRATION BURN
(APPROX. 100 FT/SEC)
APOLLO SUMP CAMERA OFF
AGENA RCDR OFF

TAN

05:30

D-3

05:40o4: I4

S-29 (DOCKED)

AGENA TO FC2
P - CAGE (BEF)

CSQ

05:50 ACS ON OAMS CNTL PWR OFF
A C -RATE CMD

GYRO TO TDA.FWD

P- ORB RATE
AGENA TO FC1

04:00 05:00

04:10

CSQ

04:20

05:10

05:20

ACS OFF

04:30 HAW

GYiM
TEX

04:50

4

05:00

PLAT
ALIGN

06:00



TABLE X.- GEMINI XI FLIG:HT PLAN - Continued

DOWN EXCEPT
& SEC A-OFF
P-OFF A C

PRI A & SEC B-ON
RATE CMD(OFF)

VOX ADJUST

06:40 RKV CREW STATUS REPORT,
PURGE FUEL CELLS

PLA UPDATE
(2 then 1)

07:40 EAT
HAW PERIOD

Reg. recorder on

DOCKING PRACTICE
16mM CAMERA

(181vM LENS, 6 fps, f2, 1/50, 25')

Reg. tape dump 08:00

06:00
POWER
PRI B
C-OFF

HAW

06:10

07:00
TAN

06:20

07:10

06:30

5

07 :20-

EAT
PERIOD

CSQ

07:30

06:50 07:50

07:00



TABLE X.- GEMINI XI FLIGHT PLAN - Concluded

42:00
TEX 43:00TEX CRO

CNiV S-ll (DOCKED)

ANT ANT - UPDATE V FOR RETRO BURN

42-10 BDA RETURN TO TDA NORTH
& HEADS DOWN AGENA RCDR ON 43:10

CRO - AGENA TAPE PLYBK

CHECK VM LOAD

UPDATE GET OF APOGEE
GO TO TDA AFT R/T S-26
ACS ON DATA

OAMS CNTL PWP-OFF AC-RATE CMD

AGENA RCDR - ON
AGENA RCDR OFF
CYI - AGENA TAPE PLYBK
AGENA RCDR ON

43:20

S-5 & S-6 PHOTOGRAPHS
KNO

43:30

AGENA RCDR - OFF (AFTER 20 MIN)

AGENA RCDR - OFF
(AFTER 20 MIN)

43': 40

43:50

4.3:00

44:00

GYM

TEX TEX - AGENA TAPE PLYBK. CHECK V
M

LOAD
AGENA RCDR ON (AFTER PLYBK)

CNV 161'M CAIEPRA
(18MIMl LENS 6 fps, f2, 1/200,00)

BDA PPS RETROGRADE BURN
ANT T(943 FT/SEC 16ONM APOGEE)

AGENA RCDR OFF AGENA TO FC1
C-ADPT - CMD ANT-AGENA TAPE PLYBK

o

42:20
CYI

42:30

TAN

42:50

R/T S-26.
DATA



101
., TABLE XI.- EXPERIMENT S026 ION WAKE MEASUREMENT

PURPOSE

To obtain data on the ambient ion flux at orbital altitudes, to investigate
the ionospheric wake of an orbiting spacecraft, and to study the changes in
the ion flux and ion wake structure caused by thruster firings.

SPACECRAFT SYSTEMS COiNFIGURATION (See Docking)Practice)

1. Stabilization Control System - On

2. Orientation - TDA/FORWARD or SOUTH (If heads up)

3. Telemetry -. Operating

GEMINI SYSTEMS

1. PLATFORM - ORB RATE AND ALIGNED

2. Rendezvous Radar - Off within 20 ft.

NOTE: Radar on closer may make sensors read false data.

3. ATTITUDE CONTROL - PULSE

4. Camera - Installed (18 mm Lens)

5. Install reticle

NOTE: Load with S0217 for daylight, (f16, 1/200, ° ) or Hi Speed Black
and White for Darkness (f4, 1/200, o )

PROCEDURES

MODES A & B

1. Record Start Time of Camera and Magazine Number.

2. SEND CMD 041 - RECORD DATA

3. Record RCDR Start Time

4. Following Undocking: (See Undocking Procedures) Perform Maneuvers for
Mode as shown.

5. At end of Maneuvers
CAMERA - OFF
SENED CMD 030 - RCDR AND T/M OFF

52
53



TABLE XI.- EXPERIMEINT S026 ION' WAICE MEASURErMNT - Concluded

102

MODE C

High orbit data gathering. Docked Gemini-Agena configuration is TDA-north
and heads down so that S026 sensor is gathering data and S-5 and S-6 photos
are taken with shaded window. At first Apogee pitch straight down and
roll 3600 at 1 RPM.
PROPEL 12T REQUJIRED

40# Prop

54
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2. Failure of the telemetry channel in the Gemini spacecraft which

monitored a turning on and off of the 16 mm Maurer camera (channels FD01

and FD03). The failure of these telemetry channels made it impossible

to determine the exact timing sequence of the films associated with the

S026 spacecraft maneuvers. It became necessary to pin down the position

coordinates on the same time base as the Agena telemetry data coming

back from the S026 instruments by indirect methods.

3. The inadequacies of the movie camera to provide position

information. All of the position data on mode B-03 was practically useless

because of incorrect exposure. The night passes were also difficult to

interpret because of spurious reflections, et cetera.
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RESULTS

FLIGHT PROFILES AND DATA LOGS

Event Summaries

In combining the various data sources (PL telemetry, film, thrusters,

et cetera) the key problem lay in accurate determination of the event

time; that is, when did a given S026 mode begin and end. Table XII

summarizes the pertinent timing data on the S026 modes derived from a

variety of sources (voice tapes, private communications from MSC personnel,

inspection of trends in the sensor data stream, et cetera). Considerable

differences have been found in comparing these various sources for time

identification of a particular event. For example, the Gemini Mission

Report for G-XI states that S026 mode B-01 commenced at 02:10 S/C g.e.t.,

whereas the voice tapes record this momentous occurrence at 02:12:12

S/C g.e.t. Voice tape records were relied upon in such cases. Tables XIII and

XIV summarize the various events from the sources designated. In addition to

the S026 maneuvers there were several types of activity which produced

observable effects on the S026 sensors. Of greatest direct interest are

the yaw maneuvers of the ATV (refs. 7, 8, and 9). These produce changes in sensor

responses resulting from shadowing or "body" effects. Docking and

undocking operations and burns of the Agena primary propulsion system

(PPS) and secondary propulsion system (ISPS) also produced effects on the

charged particle sensors.l Tables XV and XVI summarize these events.

Table XVII provides a detailed mission profile of the GTA-XI. Appendix III

gives the actual mLssion profile for GTA-X.

to'-i'
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TABLE XII.- GEMINI S026 MODE TIMES

OPERAT I ON

I- 3 80: Commence

Unrigidi zing

1-1-382: S/C released

from TDA

1-I-379: End of motor

operation on TDA

02:12:12 to

02:25:54 to

03: 00 : 30 to

Q3:46:15 to

S/C-GET

44:40:16.440

44:40: 18.503

4.4:40:26.214

02:25:50

02:31:52

03:53:47

MODE

X - U

X-U

X-U

B-01

B-02

B -0 2

l-O



I TABLE XIII.- AGENA GEMINI X SIMT4ARY 0
AGENA GEMINI

EVENT MISSION REPORT MISSION REPORT FLIGHT PLAN VOICE

LIFTOFF - 20:39:46o.13: 20: 39: 46. 13 GMT

YAW No. 1 UNDXKDGYRO YAW
TO + 900 01:40:40 AET

S/C LIFTOFF.. 22:20:26.64 GMT

YAW No. 2 to -90 
UNDOCKED 03: 15:GET 03:16:00 AGTV is TDA N 

"it's all ready for you"'|

FIRST DOCKING 05:40: GET 05:22:35 (5-32) between 05:41:40
05:52:47

DKD YAW No. 3 S/C
YAW TO 0000 06:01 GET possible 06:00:49

DOCKED PPS BURN NO. 1 (5-153)
(12.05 seconds) 07:40 GET 07:38:33.7 (4-15 07:38:17 (14 sec.) 07:37:17

GYROCOMPASS TO TDA AFT 19:00 (exp. update
list)

YAW NO. 4 GYRO YAW TO 1800 19:30 GET . 19: 46:47 TDA AFT now.

DKD PPS BURN NO. 2 (9.43 sec.) 20: 20 GET 20:20:12 (4-15) 20:19:56 (GET B) "about to burn'"
delta t 11 20:19:43

YAW NO. 5 DKD GYRO YAW "TDA FWD when finished
TO -900 21:05 GET 21:20 ggro TDA FWD the burn"

S/C 180 (exp. update
list)

I

O<

I



.i .'ALE -XIII.- AGENA GEMINI X SUlNMARY - Concluded 0
AGENA GEMINI

EVENT MISSION REPORT MISSION REPORT FLIGHT PLAN VOICE !

YAW NO 6 DKD; GYRO YAW 
TO 000 22:20 GET Went to FC-2 22:14

Go to FC-6 at 22:19

DKS PPS BURN NO. 3 (1.96 sec) 22:35 GET 22:37:06 (4715)
(5-33)

YAW NO. 7 DKS, GYRO YAW TO
- 90 23:32 GET 23:00 GYRO TDA NORTH

S/C 900 (exp. updated
list)

YAW NO, 8 DKD GYRO YAW TO
000 24:38 GET

DKD SPS BURN NO:1(10.40 sec) 27:28 GET 27:45:36 "Igo" 27:46:04

YAW NO.9 DKD GYRO YAW TO
-90 39:28 GET

DKD SPS BURN NO.2 (16.0 sec) 40:08 GET , 41:04:26 (4-15)
(5r33)

AW NO,10 DKD GYRO YAW TO
1800 40:55 40:45 (360,311,321)

(98)

DKD SPS BURN NO.3 (4.10 sec) 41:35 41:35:50 (4-15)(5-33) "you are go" 41:35:12

YAW NO. ll1 DKD GYRO YAW TO
000 42:38 GET

FIRST UNDOCKING 44:40 GET 44:40:15 t
7

20 ?~
ADIOS AGENAt-

j- lp

0

I

I

I

-I
* II

I



TABLE XIV.- AGENA GEMINI XI SUIMAMRY I

- .AGENA GEMINI 
EVENT MISSION REPORT MISSION REPORTGHT F PLAN tOICE .i

LIrOF- 13:05:01.725 13:05:01. 725 GMT 13:05:01, 725 GMT . 1

GYRO YAW TO -90 REV ONE

S/C LIFTOFF 14: 42:26

S/C SIGHTED REV TWO Sighted at 50 feet at
L1:25:00 GET

DOCKING NO,' ONE REV TWO 01:34:07 GET (5-2)

0 i
DOCKED YAW -90 TO +90' REV THREE Gyrocompass to TDA South 

01:38: - 01:43.: (7-8) . .
"Inmediately following

docking" (page 2)

UNDOCKING NO. ONE REV THREE

ION WAKE EXPERIMENT REV THREE Commence 02: 10 (7-8) Comnmonce
02:12 Z12

,____________.___________._______ ___,____________,___________' __________.___________.____________,I _________ .______________ ________
_ . . _ _ . ........ . ~~~~~~~~~~~~~~~~~~~~a,. A -1

DOCKING NO. TWO

YAW +900 TO 0000 DKD

UNDOCKING NO. TWO

UNDOCKING NO. THREE

YAW 0000 TO -90 DKD

Docking Practice'
03: 15:00 (5-22)

03: 42: 00 GET approx.

, .,~~~~~~~~

JPS BURN NO. ONE
I

03:25:00 GET

03:37:00 GET

03:55:00 GET

Gyro TDA North
04:00 - 04:05

"Going -through
Pilot Dockirtg'.

03: 13: 17 GET

:1 .

i½! r i)

. ,

-,Z

REV FOUR

REV

REV

REV

REV

FOUR

FOUR

FOUR

FOUR

I

R!EV FOUR 04:28:48 GET I



TABLE XIV.- AGENA GEMINI XI SUMMARY - Continued

AGENA
MISSION REPORT I GEMINI

MISSION REPORT FLIGHT PLAN VOICE

DKD GYRO YAW1 TO 1800 REV FIVE 04:36: - 04:43: TDA AFT

DKD GYRO YAW TO 0000 REV FIVE 05:50: - 05:57: TDA TWD "'S/C at BEF
going TDA Fkit
05: 29:20 GE1'

UNDOCKING NO. THREE REV FIVE

DOCKING NO. FOUR ' REV SIX ' 06:45 - 07:00

S/C PLATFORM ALIGN REV TvELVE 16:30 - 17:0

GYRO YAW TO +900 REV TWELVE 16:54 - 16:55 17:00:49
"We have .jut
gyrocompassed
TDA Scuth. 

S-11 REV TWELVE 17:07 GET

DKD YAW TO -90 REV THIRTEEN

DKD YAW TO 000 ° REV THIRTEEN . Return to TDA
FWD 17:52

DKD .GYRO YAW TO +90 . REV SIXTEEN 23:00 TDA AFT 22: 52:13
"Gyro compass t

TDA' South"

.. _______________________.________________....____________________________ _________ ________________________________________._______

)KD GYRO YAW TO 1800 REV EIGHTEEN Return to AFT
29:55 27:!8:2. 4

cocompassing 
I '1\r ~T 

EVENT

71
L

I[

_ I-- I

Gy

0



TABLE XIV.- AGENA GEMINI XI SUMMARY - ConcludedI- ~'--~~_
AGENA

MIISSION REPORT
GEMINI

-MISSION REPORT FLIGHT PLAN.

GYRO YAW 180
°
TO 0000 REV TWENTY-SIX 38:59:30

"We are going TtrA
South then FWD"

DKD PPS BURN NO. TWO . REV TWENTY-SEVEN 40;30;15 Start (166-739nm) 40:29:59 40:29: 59
41:31:39 End

DKD CMD YAW TO 1800 REV TWENTY-SEVEN

BEF-SEF TO S/C REV TWENTY-EIGHT , 43:17:01

DKD PPS BURN NO. THREE REV TWENTY-EIGHT 43:52:55 Start (739-164nm)
43:54:17 End

JNDOCKING NO. FOUR REV THIRTY-TWO 49:51:39;4 approx. 49:52

JiEiTISON TETHER AND AGENA REV THIRTY-FOUR

Of.. , _ '. 'X'

tI . .

; 0I..

EVENT VOICE
I i

ji

.-

�ti

I

f

i
it

i- 



: 'UL,TABLE XV.- GEMINI X EVENT SU.MIARY

TIMIE

01:40:40

03:07

05:40)

06:01

07:40

19:30

20: 20

21:05

22: 20

22:35

24; 33

24:38

27: 28

39:28

40: 03

40:55

41:35

42: 35

44: 40

46: 14

50:20

68: 38

72:26

74: 20

79: 14

84: 26

DOCKING
'T- ,f-- - ,r

_N _.O~.,J x

_ _ 

_ - -

1

I

i

r
J'

¥.,'W (UNDOCKED)

1 (to +90 ° )

2 (to-90° )

12(to +i-90)

0,
13 (to H30 )

14(to 130° )

YAWs1 ( CKOC,-KD)

3 (to 000° )

4 (to 1S0 °
)

5 (to -90 ° )

6 (to 000 °0

7 (to -~ ,

S (to 000°)

9 (to -90 °
)

10 ( to !180)

11 (to 0000)

1

2

3

(SPS) 

(SPS)3

(S?:s) $

(s___

ql1.



TABLE XVI.- G121Ni XI EVENT SU4DiARPY

UNDOCKING

1

2

3

4

YAW ( DOC C. I})

2 (-90 to +90)

3a (-90 to 0)

3b (0 to -90)

4 (to 180° )

5 (to 000 )

6 (to +900)

7 (to -90 ° )

8 (to 000° )

9 (to +90 )

i0 (to LS0 ° )

i (to 0000)

1.

* ~ ~ ~ ~ ~ ' . .

: 1X2 : .

y t | J i; / ; . , X -)CT 

1 ( to -90 )

---

1

DOCKING

1

2

3

4

_ _ 

_ _ 

_ _

TIME

01:34:07

01:38

03: 15

03: 42

04:00

04:28: 48

04: 36

05:50

06:45

16:54

17:52

23: 00

27: 18??

38:59

40: 30:15

43: 52:55

49:51:39



.:113 '
TABLE XVII.- ACTUAL AGENA GTA-11 MISSION PROFILE

Revolution

1

2

3

4

5

EVENT

LIFTOFF - 13:05:01.725
145# ACS GAS ON ORBIT
GYRO YAW TO -90° (RTC)
TAPE DUMP (CRO)
RST TIMER RST
RADAR LOCK-ON

SPACECRAFT LIFTOFF
GAVE GO FOR DOCKING
DOCKED

DKD GYRO YAW -90° TO +900
UNDOCKING
COMMENCE S-26
COMPLETE MODE B SEQ 01
START MODE B SEQ 02
START PURGE
SEQ 02 COMPLETE
START S-26 MODE B SEQ 03
18" TO SENSORS
NEAR TDA
COMPLETED S-26

DOCKING
YAW +900 TO 0000 DKD
UNDOCKING
COMMENCE S-26 MODE A
COMPLETE S-26 MODE A
DOCKING
YAW 0000 TO -90° DKD
PPS BURN NO. ONE

DKD GYRO YAW TO 180°
DKD GYRO YAW TO 0000
UNDOCKING

6 DOCKING
RST TIMER RST

7-11 SLEEP

12 RST TIMER RST
GYRO YAW TO +900

-13 DKD YAW TO -90°

GND PREFORMED CLOCK TEST
DKD YAW TO 0000

GET TIME

(GMT)14: 42: 26
00: 4.9: 58
01: 34: 07

01: 41:38
02: 12: 12
02: 12: 12
02: 25: 54
02: 25: 54
02: 27:44
02: 31: 52
03: 00:37
03: 01: 01
03: 02: 04
03: 13: 1.7

03: 19:20

03: 42: 00
03: 46: 15
03: 53:47
04: 00: 00
04: 28: 48
04: 28: 48

04: 47: 05
05: 29: 20
06: 45: 00

06: 50: 00
07: 44: 12

16: 11: 50
17: 00: 49

18: 35: 54



TABLE XVII.- ACTUAL AGENA GTA-11 MISSION PROFILE - Concluded

14 EVA PREP

15

16 DKD GYRO YAW TO +900
RST TIMER RST
AGENA GOES INERTIAL FOR EVA

17 EVA
INSTALL AGENA TETHER
COMPLETE EVA

18 DKD GYRO YAW TO 1800

22: 52: 13
23: 21: 22
23: 36: 09 --

24:-02: 07
24: 15:00
24: 35:00

27: 18: 27

19

20

21 RST TIMER RST 31: 30: 19

22-25 SLEEP PERIOD

26 RST TIMER RST
GYRO YAW FROM 1800 TO 0000

27 DKD PPS BURN NO. TWO
DKD CI4TD YAW TO +1800

28 DKD PPS BURN NO. THREE
GYRO BEF-SEF TO THE S/C 000 TO 180
YAW TO 1800

-29 EVA PREP
RST TIMER RST

30 EVA

-40: 29: 59
40: 16: 30

ap43: 50:00
43:03:42
43: 52: 55

44: 17: 32
45: 30: 53

46: 04: 56

31

32 UNDOCKING

33 AGENA AND S/C SPINNING TOGETHER

34 JETTISON TETHER AND AGENA
AGENA TO FC-1 (COMMENCE)

35 RST TIMER RSTj

36-40 SLEEP PERIOD

49: 50:50

51: 26:31

53: 03:57
53: 07: 18

54: 20: 13

38: 54;30
38: 59:30
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Data Handling

The S026 sensor output was identified as group 31 in the Agena data

stream. It was available in both real time (R/T) and tape dump (D/T).

Tab printouts and computer tapes were obtained for most of the events

listed in tables XII through XVII. The tab printout data format is

illustrated in table XVIII. A:'listing of this PL-data (group 31) avail-

able from Gemini X is given in table XIX. The position of the ATV is given

by the tracking station symbol. Appendix D shows the flight path

explicitly, and defines the symbols. Oscillograms of the PL-data

were also obtained and are available in roll form for the times listed

in tables XX and XXI. A typical example of the O-gram data is given in

_figur 45. Tm4 nmarkcrs arc read according to the code shown in figure 46

The time thus obtained is Greenwich mean time (Gmt) and is transformed

to g.e.t. (ground elapsed time) by noting the liftoff data given in

tables XVIII and XIX. A third source of data is provided by strip charts

at NASA-MSC which were connected to the Eastern Test Range by a high

data rate hard line. No time markers are available except as

second marks as shown in figure 47. These were used for qualitative

"quick-look" scan for preparation of interim experiments reports.

The data available in this format are listed in tables XXII:

and XXIII. Quantitative chart plots were also obtained at Kennedy Space

Center (KCS), an example being given in figure 48. The code for reading

the time is explained in figure 49. Data available in this format are

summarized in tables XXIV and XXT.

Ii
ii I I
' t



I.16. .

TABLE XVIII.- AGENA FLIGHT TEST DATA FOR GEMINI

S026 EXPERIMENT

GEMINI X AGENA FLIGHT TEST DATA REV NO 28/29 ANT R/T
SUBSYSTEM H-COHMUNICATIONS AND CONTROL

TIME

HR MI SEC

44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40

44 -40
44 40
44 40
44 40

44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40

44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40

GROUP ID 31

FPL
ION DETECTOR
NUMBER I

0 CTS= .02 V

125 CT=5.02V
COUNTS

18.534
18.550
18.566
18.581
18.597
18.613
18.628
18.644
18.659
18.675
18.691
18.706
18.722

18.738
18.753
18.769
18.784
18.800

18.816
18.831
18.847
18.863
18.878
18.894
18.909
18.925
18.941
18.956
18.972
18.988
19.003
19.019
19.034
19.050
19.066
19.081

19.097
19.113

19.128

19.144

19.159

19.175

19.191
19.206

19.222

19o238

0.00

5.00

0.00

10.00

10.00

10.00

?.00

12.00.

0.00

4.00

6.00

14.00

6.00

10.00

10.00

11.00

12..00

20.00

13.00

41.00

37.00

44.00

FL2
ELECTRON DET

0 CTS= .02 V

125 CT=5.02V

COUNTS

97.00
89.00
90.00
93.00

103.00

100.00
87.00
97.00
102.00

104.00
97.00

102.00

91.00

94.00

100.00

101.00

104.00

92.00

93.00
101.00

99.00
98.00
98.00

105.00
101.00

93.00
96.00

106.00

95.00
99.00
91.00

91.00
65.00

93.00
90.00
93.00
87.00
74.00
55.00
45.00
47.00
51.00
43.00
40.00
37.00

PL3
ICN DETECTOR

NU18ER 2

0 CTS= .02 V

125 CT=5.02V
COUNTS

0.00

0.00

0.00

0.00

0.00

u. u

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

�IIII
PL4

TEMFERATURE

COF ION

DETECTOR

NUMBER 1

DEG F

42.5

PL5
TEMPERATURE

COF ION

DETECTOR

NUMBER.2

DEG F

57.4



TABLE XIX.- GEMINI X GROUP 31

S/C REV S/C GET

*-00:04:42 -

* 00:00:00 -

* 00:04: 16 -

* 00:06: 42 -

* 00:15: 12 -

* 00: 18: 23 -

* 00:18: 47 -

* 00:35:06 -

* 00:50:53 -

* 00: 50: 53 -

* 01:00:21 -

* 01: 10:54 -

* 01: 17:37 -

* 01: 28: 22 -

* 01: 35: 14 -

* 01:35:16 -

00: 00: 55 -

00: 00: 55 -

00: 04: 16 -

00: 04: 46 -

00:06:28 -

00: 11: 20 -

00: 16:30 -

00: 18:22 -

00: 18:47 -

00: 19: 48 -

00:38:46 -

00:50:58 -

01: 00: 28 ]

01: 09: 36

00: 00: 13

00: 09: 15

00: 04: 23

00: 19: 59

00: 23: 13

00: 20: 24

00: 19: 59

00: 43: 39

00: 57: 19

01: 00: 23

01: 01: 09

01: 20: 00

01: 24: 55

01: 37: 33

01: 44: 46

01: 44: 46

00: 08: 50

00: 08: 50

00: 17: 10

00: 11: 20

00: 08: 50

00: 19:59

00: 19: 59

00: 18: 24

00: 20: 24

00: 20: 03

00: 38: 55

01: 00: 24

01: 01: 08

01: 16: 25

WHERE ITEM NO.

MCCK

MCCK

CRO

CRO

CYI

CRO

CRO

TAN

CRO

CRO

CRO

CTN

HAW

GYM

ETR

ETR

ANT

ANT

HAW

CRO

ANT

CRO

HAW

HAW

HAW

HAW

HAW

CRO

HAW

RTK

294

262

266

264

265

266

266

325

254

326

266

295

267 .

263

257

296

253

277

268

297

272

269 x

270

270

270

270

270

297

270

338

TYPE

R/T

R/T

D/T

D/T

R/T

D/T

D/T

R/T

R/T

R/T

D/T

R/T

R/T

R/T

R/T

D/T

R/T

R/T

D/T

R/T

R/T

D/T

D/T

D/T

D/T

D/T

D/T

R/T

D/T

R/T

G(Priorito Spacecraft Liftoff)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

1

1

1

1

1

1

1

1

1

1

1

1

1

1

* AGENA GET



TABLE XIX.- GE'INI X GROUP 31 - Continued

S/C GET

01:11:07 - 01:20:38

01: 23: 13

01: 28:16

01: 30: 14

01: 39: 35

01:39:35

01: 46: 14

02: 07: 50

02: 21: 57

02: 47: 06

02: 58: 56

03: 06:30

03: 09: 10

03: 12: 52

03: 14: 15

03: 22: 21

04: 06: 14

04: 10: 40

04: 19: 24

04: 35: 07

04: 56: 22

05: 40: 3E

05: 45: 12

05: 58: 3)

07: 31: 2'

07: 33: 5

08: 07: 2

08: 12: 5

19: 45: 5

19:51:5

19: 57:1

20: 17: 0

20: 45: C

22: 32: 1

- 01:32:28

01:35:48

- 01: 39:33

- 01: 39:33

- 01:41:17

- 01:53:39

- 02: 11:01

- 02:29:57

- 02:56:13

-03:08:00

- 03: 13:29

- 03: 11:52

- 03: 19:22

- 03: 19:22

- 03:29:41

- 04:13:32

- 04: 12:20

- 04: 27: 27

- 04:42:51

2- 05:05:41

8 - 05:49:58

2- 05: 54: 24

7 - 06:08:03

7 - 07:39:56

6 - 07:42:50

2 - 08:12:59

9 - 08:21:33

7 - 19:56:40

9 - 20:00:50

L2 - 20:07:46

)6 - 20:25:40

)2 - 20:55:14

11 - 22:40:36

22: 48:57 - 22: 57:17

qWHERE ITEM NO.

RAW

GYM

RTK

CNV

CNV

ANT

.TAN

CRO

HAW

GYM

CNV

ANT

ANT

RKV

CSQ

RTK

GYM

RKV

CSQ

CSQ

HAW

RTK

HAW

RKV

RKV

GYM

CNV

ANT

CYI

CRO

CTN

255

256

338

274

274

275

280

327

276

278

258

279

280

281

259

260

261

280

339

340

328

65

248

248

341

298

351

352

312

311

310

299

342

313

HAW 314

S/C REV

1

1

1

1

1

1

2

2

2

2

2

2

2

2

2

3

3

3

3

3

4

4

4

4

5

5

6

6

12

12

12

13

13

14

14

TYPE

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

D/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

D/T

R/T

118



X GROUP 31 - Continued

S/C GET

23: 12:22 - 23: 22:23

23: 24:18 - 23: 29:22

23:31:49 - 23:37:43

27:23:47 - 27:32:04

30:50:30 - 30:51:00

39:50:24 - 40:01:25

41:02:39 - 41:06:08

39:39:45 - 39:49:03

41: 16:08 - 41: 21:59

41:16:11 - 41:21:58

41:16:15 - 41:27:15

41:31:42 -41:38:00

41:31:43 - 41:34:18

41:31:42 - 41:38:00

41:34:18 - 41:38:00

41:36:31 - 41:43:35

42:36:39 - 42:38:07

44:28:13 - 44:39:17

44:30:11 - 44:40:30

44:31:47 - 44:42:11

44:33:12 - 44:42:09

44:33:12 - 44:40:59

44:43:21 - 44:53:54

44:57:45 - 45:06:32

45:18:48 - 45:20:18

46:05:37 - 46: 17:13

46:11:04 - 46:20:50

46:41:48 - 46:51:53

47: 23:48 47:34:25

47:26:03 47:30:10

47:31:34 1 47:32:09

47:35:47 - 47: 46:39

47: 2: 49 47: 54:41

47:48: 24 4 47: 59: 19
4::.i

W-IERE ITEM NO.

NAT

CYI

KNO

CSQ

ETR

CYI

ETR

ANT

CNV

CNV

ANT

CYI

ETE

CYI

ETR

KNO

TAN

GBI

GTK

BDA

ANT

ANT

CYI

CTN

ETR

MCCK

ANT

TAN

HAW

RTK

ETR

GYM

CNV

ANT

353

360

354

315

300

343

302

316

329

317

344

66

303 .

301

300

318

319

62

63

245

61

35

60

156

302

247

67

244

345

330

302

355

320

361

S/C REV

15

15

15

17

19

25

25

25

26

26

26

26

26

26

26

26

26

27-28

27-28

27-28

27-28

27-28

27-28

27-28

28

28-29

28-29

28-29

29

29

29

29

29-30

30

119

TYPE

R/T

R/T

R/T

R/T

D/T

R/T

.- D/T

R/T

R/T

R/T

R/T

R/T

D/T

R/T

D/T

R/T

R/T

D/T

D/T

R/T

R/T

R/T

R/T

R/T

D/T

R/T

R/T

R/T

R/T

R/T

D/T

R/T

R/T

R/T

TABLE XIX.- GEMINI



.TABLE XIX.- GEMINI X GROUP 31 - Continued

S/C GET

48:02:52 - 48: 13:51

48:35:34 - 48:46:00

48:58:27 - 49:04:27

49:01:10 - 49: 12:14

49: 13:41 - 49: 24:15

49:20:48 - 49:31:01

49:26:28 - 49:36:40

49:40:43 - 49:51:07

50: 14:36 - 50: 21:20

50:23:49 - 50: 29:59

50:35:51 - 50:45:05

68:18:35 - 68:29:20

72:24:20 - 72:36:26

73: 13:14 - 73: 25:32

73: 19:05 - 73:30:04

73: 25:32 - 73: 34: 12

73:26:56 - 73:42:08

73:47: 24 -73:59:38

74:01:23 -74: 11:07

74:08:50 - 74: 17:34

74: 14:09 - 74:24:38

74:21:41- 74:39:51

75: 15:21 - 75:31:47

75:37:47 - 75:48:29

78:56:42 - 79:08:17

79:04:53 - 79: 12:34

79:15:47 - 79:22:51

;1~i
li

I'!

4pI

l ,

l,:

WHERE ITEM NO.

ASC

CRO

RTK

HAW

GYM

CNV

,ANT

ASC

CRO

CSQ

RTK

CRO

ANT

CRO

MCCIK

CRO

CSQ

HAW

GYM

INV

ANT

RKV

CSQ

HAW

CSQ

RKV

RKV

346

356

331

347

332

357

358

348

338

334

349

362

321

306

304

307

335

305

336

322

337

323

350

363

324

308

364

S/C REV

30

30

30

30

30

30-31

30-31

31

31

31

31

42

45

45

45

45

45

45-46

46

46

46

46

46

46

49

49

49

TYPE

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

D./T

R/T



121
TABLE-XIX.- GEINI X GROUP 31 - (Continued)

S/C REV S/C GET

0

0

0

0

0

0

0

0

0

0

0

0

1

1

1

1

1

1

1

1

1

2

2

2

2

2

2

WIERE ITEM NO.

00:02:25 - 00:09:12 *

00:05:06 - 00:12:48 *

00:13:42 - 00:19:59 *

00:15:33 - 00:22:19 *

00:34:34 - 00:43:31 *

00:51:00 - 01:00:23 *

01:13:32 - 01:19:43 *

01:17:24 - 01:24:29 *

01:00:22 - 00:30:49 *

01:28:23 - 01:37:34 *

01:37:12 - 01:44:44 *

-00:02:00 - 00:09:12

-00:00:02 - 00:09:10

00:03:24 - 00:12:12

00:17:54 - 00:26:15

00:49:14 - 00:58:01

01:14:14 - 01:23:39

01:26:29 - 01:35:01

01:29:57 - 01:39:01

01:33:32 - 01:42:01

01:38:42 - 01:48:16

01:52:46 - 02:02:35

02:10:00 - 02:16:00

02:10:17 - 02:15:07

02:14:46 - 02:15:08

02:25:30 - 02:32:59

02:31:56 - 02:37:45

MCCK

ANT

CRO

CYI

TAN

CRO

CTN

HAW

KNO

GYM

MCCK Q

MCCK

MCCK

ANT

ASC

CRO

HAW

GYM

TEX

MCCK

ANT

ASC

TAN

TAN

CRO

CRO

HAW

500

401

411

410

412

413

414

402

411

403

414

153

415

416

405

1

407

406

408

417

418

11

42

5

7

TYPE

R/T

R/T

R/T

R/T

R/T

R./T

R/T

D/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

D/T

D/T

35a



TABLE XIX.- GEMINI X GROUP 31 - (Continued)

WHERE ITEM NO.

02:42:00

- 02:52:04

- 02:52:04

- 02:59:25

- 03:00:08

- 03:05:00

- 03:14:00

- 03:15:52

- 03:16:01

- 03:22:29

- 03:32:14

- 03:37:02

- 03:53:22

- 03:53:45

- 03:55:47

- 03:52:55

- 03:54:37

- 04:11:39

- 04:16:46

- 05:09:09

- 05:30:26

- 05:53:14

- 06:11:26

- 06:44:29

- 07:05:36

- 07:28:47

- 07:46:36

S/C GET

122

TYPE

D/T

D/T

D/T

2

2

2

2

2

2

2

2

2

3

3

3

3

3

3

3

3

3

3

4

4

4

4

5

5

5

5

02:31:56

02:37:45

02:42:00

02:50:20

02:58:02

03:00:12

03:05:00

03:10:00

03:10:00

03:15:20

03:24:54

03:29:37

03:46:18

03:46:32

03:52:29

03:52:31

03:53:44

03:58:14

04:09:34

04:59:33

05:22:03

05:43:56

06:02:07

06:35:46

06:57:00

07:19:53

07:39:14

HAW

HAW

HAW

HAW

HAW

HAW

TEX

HAW

MCCK

ANT

RKV

ASC

TAN

TAN

CSQ

TAN

TAN

TAN/CSQ

CSQ

RKV

TAN

CSQ

HAW

TAN

CSQ

HAW

7

7-2

2

121

3

4

122

123

409

6

127

128

43

638

129

150

150

131

130

600

601

602

603

642

604

605

662

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

35



123
TABLE XIX.- GEMINI X GROUP 31 - (Continued)

S/C GET

09:55:35 - 10:03:46

10:07:01 - 1-0:09:01

10:32:09 - 10:40:52

11:23:38 - 11:33:01

11:30:29 - 11:39:08

12:07:38 - 12:17:02

16:10:56 - 16:18:22

16:21:13 - 16:30:37

16:58:56 - 17:04:38

17:46:00 - 17:54:36

17:48:14 - 17:53:46

17:57:14 - 18:06:20

18:05:31 - 18:09:52

18:32:49 - 18:42:05

22:24:44 - 22:33'59

22:34:07 - 22:41:59

22:34:07 - 22:44:59

22:44:44 - 22:51:09

22:51:35 - 22:53:55

22:51:43 - 22:58:43

22:28:19 - 22:37:59

23:19:49 - 23:29:16

23:45:30 - 23:54:12

24:00:30 - 24:09:35

26:52:12 - 27:19:56

26:56:43 - 27:05:41

27:17:16 - 27:25:52

WHERE ITEM NO.

ASC 611

KNO 606

CSQ 608

RKV 607

ASC 609

CSQ 610

ANT 612

CYI 613

CRO 614

ANT 420

BDA 615

CYI 421

KNO 422

CRO 610

TEX 617

ANT 619

ANT 619

CYI 426

ASC 423

KNO 424

CNV 618

CRO 620

HAW 432

TEX 433

TEX 428

HAW 427

GTK 429

35

S/C REV

7

7

7

8

8

8

10

11

11

11

12

12

12

12

14

14

'14

15

15

15

14

15

15

15

17

17

18

TYPE

R/T

R/ T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T



TABLE XIX.- GEMINI X GROUP 31 - (Continued)

WHERE ITEM NO.S/C GET

27:19:30 - 27:24:52

27:23:09 --27:26:40

27:30:15 - 27:39:39

27:37:05 - 27:42:35

27:52:35 - 28:00:08

28:14:51 - 28:22:33

29:50:07 - 29:59:16

30:08:12 - 30:17:37

31:04:31 - 31:10:41

31:26:32 - 31:33:22

31:43:58 - 31:53:22

32:18:27 - 32:26:40

32:26:59 - 32:32:34

38:51:47 - 39:00:34

38:58:36 - 39:02:58

40:16:01 - 40:24:27

40:35:38 - 40:39:05

41:55:17 - 42:01:03

41:57:15 - 42:03:01

41:59:27 - 42:08:49

41:59:36 - 42:08:08

42:01:23 - 42:14:19

42:02:18 - 42:11:45

42:14:00 - 42:24:00

42:36:39 - 42:38:01

42:50:07 - 43:01:03

43:01:03 - 43:11:32

GTK

ANT

RKV

ASC

TAN

CSQ

CSQ

HAW

TAN

CSQ

HAW

RKV

ASC

CYI

KNO

ANT

KNO

CYI

TEX

GBI

CNV

CYI

ANT

CYI

TAN

CRO

CRO

429

430

431

621

622

639

662

662

623

625

624

626

627

43)4

435

436

628

148

7 132

133

134

149

135

139

319

140

141

53

S/C REV

124

18

18

18

18

18

18

19

19

20

20

20

21

21

25

25

25

,26

26

26

26

26

27

27

27

27

27

27

TYPE

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T



125
TABLE XIX.- GEMINI X GROUP 31 - (Continued)

S/C REV S/C GET

43:15:43 - 43:21:31

43:15:00 - 43:23:14

43:21:31 - 43:31:54

43:23:14 - 43:30:01

43:43:00 - 43:51:40

43:46:14 - 43:55:48

43:51:46 - 43:55:53

44:01:02 - 144:10:38

44:08:142 - 44:17:40

44:22:39 - 44:29:32

44:37:24 - 44:46:41

46:53:34 - 47:02:34

47:17:25 - 47:25:52

47:48:43 - 47:57:37

48_13:58 - 48-23:05

48:29:48 - 48:38:31

48:38:21 - 48:47:38

49:149:55 - 49:58:57

50:05:20 - 50:13:45

50:39:23 - 50:49:51

51:07:27 - 51:16:19

51:16:19 - 51:24:14

51:25:46 - 51:34:40

51:26:09 - 51:26:47

53:01:57 - 53:10:48

54:00:48 - 54:08:11

54:38:45 - 54:46:13

WHERE ITEM NO.

CTN

CYI

CYI

TEX

CNV

CYI

CYI

KNO

TAN

CRO

TEX

ASC

CRO

HAW

TEX

ANT

HAW

TEX

HAW

HAW

HAW

HAW

HAW

HAW

TAN

HAW

154

136

155

137

143

144

138

145

640

629

641

630

631

632

633

634

635

146

147

662

151

152

437

151

438

636

637

! 35

27

27

27

27

27

27

27

28

28

28

28

29

30

30

30

'30

31

31

32

32

32

32

32

33

34

34

TYPE

D/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

R/T

D/T

D/T

R/T

D/T

R/T

R/T

R/T



126

TABLE XIX.- GEMINI X GROUP 31 - (Concluded)

S/C REV S/C GET WRERE ITEM NO. TYPE

03:46:33 -'03:53:36 R/T

07:38:53 - 07:47:16 R/T

25:48:05 - 25:54:08 ANT 389 R/T

28:51:47 - 39:00:34 R/T

42:.37 - 43:23 R/T

43:39 - 43:47 R/T

75:52:18 - 75:52.:24 HAW - 409

77:06:43 - 77:17:00 HAW 409



TABLE XX.- GEMINI X O-GRAMS 127

1. 03:21:00
01:41:20

04: 56: 24
03:16:50

06:32:24
04: 52:50

08:07:24
06: 27: 50

- 03:30:00
- 01:50:00

- 05: 05:34
- 03:26:00

- 06:41:00
- 05:01:20

- 08:22:00
- 06:42:00

2. 09:48:00
08:08:40

11:29:00
09: 49: 08

13:11:00
11:31:20

- 10:04:00
- 08:24:20

- 11:45:00
- 10:05:30

- 13:26:00
-- 11:46:30

REV 7-8 -GET
GMT

REV 8-9GET
GMT

REV 9-10GET
GMT

3. 14:55:00
13:15:20

15:04:00
13:24:30

GET REV 10-11
GMT

/:. 26:37:00
00: 57: 43

28: 14:00
02:34:12

29:52:00
04:12: 30

5. 31:30:00
05:50:00

33: 08:00
07:28:50

34: 46:00
09:06:14

- 26:48:00
- 01:08:20

- 28:26:00
- 02:46:30

- 30: 04:00
04:24:05

- 31:41:00
- 06:01:00

- 33:20:00
- 07: 40:15

- 34:58:00
- 09:18:20

GRET

GMT
REV 17-18

REV 18-19GET
GMT

REV 19-20GET
GMT

REV 20-21GET
GMT

REV 21-22GET
GMT

REV 22-23GET-
GMT

- 36:34:00
- 10:54:50

'REVGET
GMT

6. 44:43:00
19: 03:43

44 54:00
19 114:50

GET REV 28-29
GMT

GET
GMT

REV 3-4

GET
GMT

REV 4-5

GET
GMT

REV 5-6

GET
GMT

REV 6-7

36: 24:00
10:44:20

23-24

titI'



TABLE XX.- GEMINI X O-GRAMS - Concluded

7. 49:37:00
23:57:20

51: 13: 00
01:33: 13

52:51:00
03: 11:00

54:28: 00
04:48: 40

56:05:00
06: 25:55

8. 57:42:00
08:02:30

59:23:00
09:43:10

61: 03:00
11:23:00

- 49:47:00
- 00: 07:30

- 51: 16:00
- 01:36:30

- 53:02:00
- 03:22:00

- 54: 40:00
- 05:00:15

- 56:19:00
- 06:39:00

- 57:57: 00
- 08: 17:15

- 59: 34:00
- 09: 54:25

61:09:00
11:29:40

REV 31-32GET
GMT

REV 32-33GET
GMT

REV 33-34GET
GMT

REV 34-35GET
GMT

REV 35-36GET
GMT

REV 36-37GET
GMT

REV 37-38GET
GMT

REV 38-39GET
GMTl

9. 72:35:00
22: 55:00

74:22:00
00: 42:00

10. 76: 06: 00
02:29:44

77: 59: 00
04: 19:10

79: 50:00
06: 10:34

11. 81:27: 00
07: 47: 38

83:05:00
09: 25: 00

- 72:49:00
- 23:09:10

- 74:41:00
- 01:01:00

- 76:31:00
- 02:51:37

- 78:22:00
- 04:42:50

- 80:01:00
- 06:21:30

- 81:39:00
- 07:59:50

- 83: 17:00
- 09:37:09

128

GET
GMT

REV 46

GET
GMIT

REV 47

GET
GMT

REV 48

GET
GMT

REV 49

GET
GMT

REV 50

GET
GMT

REV 51

GET
GMT

-REV 52



TABLE XXI.- GE4INI XI O-GRAMS

129

1.
13:55:58

REV 0-1

- 14:05:50

00:49:00 - 00:56:00
15:31:02 - 15:41:34

02:23:00
17:-05:58

2.

3.

4. 03:24:00
18: 06:21

- 02:33:00
- 17:15: 54

- 03:34:00
- 18:16:10

GMT

GET
GMT

GET
GMT

REV 1-2

REV 2-3

REV 1/2

REV 3/4

GET REV 3-4
GMT

04:59:00
19: 41:00

06:35:00
21:17:33

08:12:00
22:54:03

5. 16:58:00
07:40:47

- 05:10:00
- 19:52:30

- 06:46:00
- 21:28:00

- 08:21:00
- 23:03:30

- 17: 06:00
- 07:48:15

- 18:43:00
- 09:25:00

- 20:18:00
- 11:00:26

- 21:54:00
- 12:36:18

- 23:30:00
- 14:12:03

- 25:05:00
- 15 :47:33

- 26:38:00

- 17: 0:36
i

REV 12-13GET
GMT

REV 13-14GET
GMT

REV 14-15GET
GMT

REV 15-16GET
GMIT

REV 16-17GET
GMT

REV 17-18GET
GIT

GET
GMT

REV 4-5

GET
GMT

REV 5-6

GET
GMT

REV 6-7

GET
GMT

REV 11-12

18: 32:00
09: 14:33

20: 07: 00
10: 49:55

21:43:00
12:25:52

23: 19:00
14: 01:38

24:55:00
15:37:17

26:32:00
17: 14:33

ioll
!1,

i
!:1



].30

TABLE XXI.- GEMINI XI O-GRAMS - Continued

6. 30:42:00
21:24:00

32: 18:00
23: 00:10

33: 53:00
00: 35:45

35:29:00
02:11:14

37:05:00
03: 47:45

7. 40:29:00
07: 11:02

- 30:51:00
- 21:33:40

- 32:27:00
- 23:09:30

- 34: 04:00
- 00:46:09

- 35:39:00
- 02:21:40

- 37:13:00
- 03:55:22

- 40: 34:00
- 07: 16:02

REV 20-21GET
GMT

REV 21-22GET
GMT

REV 22-23GET
GMT

GET
GMT

REV 23-24

REV 24-25GET
GMT

REV 26-27GET
GMT

8. 47:48:00
14: 30:26

49: 24:00
16: 06:45

9. 63:57:00
06:39:14

65:30:00
08: 12:55

67: 06:00
09:48:27

67: 42:00
10:24:55

10.

11.

- 47:58:00
- 14:40:56

49: 33:00
- 16:15:15

- 64:05:00
- 06:47:02

- 65:41: 00
- 08:23:24

- 67:16:00
- 09:58:55

- 68:03:00
- 10:45:02

72:53:00 - 73:02:00
15:35:50 - 15:44:25

74:28:00 - 74:38:00

17:10:00 - 17:20:50

76:03:00 - 76:14:00
18:45:57 - 18:56:56

77:42:00 - 77:51:00
20:24:05 - 20:33:00

79:19:00 - 79:28:00
22:01:55 - 22:10:40

GET
GMT

GET
GMT

GET
GMT

GET
GMT

GET
GMT

GET
GMT

GET
GMT

GET
GMT

GET
GMT

GET
GMT

GET
GMT

8Q:56:00 -
23:28:00 -

81:06:00
23: 48:55

GET REV 52
GMT

REV 30-31

REV 31-32

REV 40-41

REV 41-42

REV 42-43

(DUMP) REV 42-43

REV 47

REV 48

REV 49

REV 50

REV 51



TABLE XXI.- GEMINI XI O-GRAMS - Concluded 131

12. 86:38:00 - 86:40:00 GET REV 55
05:20:07 - 05:22:12 GMT

88:10:00 - 88:20:00 GET REV 56--
06:52:13 - 07:02:06 GMT

89:46:00 - 89:57:00 GET REV 57
08:28:24 - 08:39:42 GMT

91:23:00 - 91:34:00 GET REV 58
10:05:21 - 10:16:30 GMT

93:00:00 - 93:11:00 GET REV 59
11:42:29 - 11:53:30 GMT

13. 11:30:58 - 11:41:08 REV 90GMT
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Figure 46.- Howr to read time on tapes and O'-grams
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TABLE XXII.- GEMINI X, ETR - MSC

1.. 01:27:28
23:47:54

2. 03:10:59
01:31:25

3. '21:31:00
19:51:26

- 01:38:00
- 23:58:26

- 03:25:45
- 01:46:11

- 21:42:00
- 20:02:26

GET
GMT REV 13/14 -

TAN - Preliminary S-EVA

4. 23:00:00
21:20:26

- 23:20:00
- 21:40:26

GET
GMT

Stand-up EVA TDA North

5,. 26:30:00 - 26:37:00
00:50:26 - 00:57:26

GET
GMT

TDA Fonranrd Docked Many changes, D-5 Experiment

6. 43:00:24
17:20:50

- 43:02:00
- 17:22:26

GET
GMT REV 27

Dock Configuration TDA Forward Preliminary Umbilical EVA

7. 44:06:00 - 44:11:00 GET
18:26:26 - 18:31:26 GMT REV 27

Agena Gemini Docked Configuration

8 44:30:00 - 44.:4-2:00
18:50:26 - 19:02:26

44:40:15 -- Undocking

9. 69:09:30
19:29:26

69: 17:00
19: 37:00

GET
GMT

GET
GMT

REV 27/28

REV 42/43

Ambient

10. 72:28:00
22:48:26

72: 41! 10
23:01; 36

GET
GMT REV (After Splashdown)

I,

GET
GMT REV 1/2

GET
GMT REV 2/3

REV 14/15

REV 16/17



TABLE XXIII.- GEINIE XI, ETR - MSC 6

1. 19:19:00
10:01:26

20: 57: 00
11:39:26

- 19:30:00
- 10:12:26

- 21:05:00
- 11:47:26

CNV Pasqes Ambient

2. 22: 30: 00
13:12:26

24: 06:00
14:48:26

- 22:42:00
- 13:24:26

- 24:18:00
- 15:00:26

24:05 Umb EVA

3. 25:40:00 -
16:22:26 -

GET
GMT

GET
GMT

TDA South

GET
GMT

- 26:54:00
- 17:36:26

4. 26:03:00
16:45:26

GET
GMT

GET
GMT

GET
GMT REV 12/13

GET
GMT REV 13/14

REV 14/15

REV 15/16

CNV

REV 16/17

REV 17/18

REV 17

, 136
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PL- 2

,·~~~~ I~~~[RIG STD Fon B 

17 h 52m 2 9 s 255 Days 17h 5 2 m 30' 255 Da5 17, 5 2 ' 33' 255 Days 17 h 5 25 33' 255 Dys 17 12' 34' 255 Dai

Fgure 8.- The KSC traces of PL data 

Figure 48- The KSC traces of PL data.
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Frame marker
- 0.1 Sec.

__H I I I7S I I I L
Sec. M.in. Hr. Days Hrd. days

- 1 Sec.

Frame marker

I n

2 Sec. + 40 Sec. = 42 Sec.

1 4 Skip 20

10 Skip
Skip/ 20/1

'0 ri i

1+2+10+20+40 = 73 days + 200 Days

= 273 Days

InnU IlI L-iFII i.

I L, * 0 - Ia1 4 10 40
1 + 20 = 21 Hr.

1 4 Skip 20 80

8 + 10 = 18 Min.

Figure 49.- Code for reading time markers on KSC charts.

138

Skip

IJ L LIil

2 8

TLZ$\I5\

100
200

I Ii



TABLE XXIV.-- KSC GEMINI
13.39

X,

1. Prelaunch
15:32Z - 15:44Z

2. Prelaunch
18:01Z - 18:11Z

3. Prelaunch
20:10Z - 20:12Z

4. Prelaunch
20:25Z= 20:27Z

Record 1-5

Record 1-5

Record 1-5

Record 1-5

5. 00:00:58
22:21:24

6. 01:30:19
23:50:45

7. 01:33:33
23:53:59

8. 01:36:50
23:57:16

9. 03:08:41
01:27:07

10. 21:30:23
19:50:49

11. 21:38:16
19:58:42

12. 23:06:44
21:27:10

23:08:04
21:28:30

13. 23:14:29
21:34:55

- 00:03:58 GET
- 22:24:24 GMT

- 01:33:19 GET
- 23:53:45 GMT

- 01:36:37 GET
- 23:57:03 GMT

- 01:39:33 GET
- 23:59:59 GMI

- 03:13:38 GET
- 01:34:04 GMT

- 21:37:55 GET
- 19:58:21 GM]T

- 21:40:30 GET
- 20:00:56 GMT

- 23:07:54 GET
- 21:28:20 GMT

- 23:14:22 GET
- 21:34:48 GMT

- 23:17:45 GET
- 21:38:09 GMT

Record 1-5

Record 1-5

Record 1-5

Record 1-5

Record 1-5

Record 1-5

Record 1-5

Record 1-5

Record 1-5

Record 1-5

14. 24:45:40
23:06:06

- 24:53:14
- 23:13:40

GET
GMT

Record 1-5
Rev 15/16

Rev 0/1

Rev 1/2

Rev 1/2

Rev 1/2

Rev 2/3

Rev 13/14

Rev 13/14

Rev 14/15

Rev 14/15

Rev 14/15



14-0
TABLE XXIV.-' KSC GEMINI X - Concluded

15. 24:53:20
23:13:46

16. 26:22:23
00:42:49

17. 26:30:18
00:50:44

- 24:55:11 GET
- 23:15:37 GMT

- 26:29:59
- 00:50:25

GET
GMT

- 26:31:33 GET
- 00:51:59 GMT

Record 1-5

Record 1-5

Record 1-5

Rev 15/16

Rev 16/17

Rev 16/17



TABLE XXYV.- KSC GEMINI XI I

1. Prelaunch

2. Prelaunch

3. Prelaunch
11:10:36 - 13:17:51 GMT

NOTE: Shroud Removal Approx.
Agena Launch

4. 00:02:00 - 00:07:00 GET
14:40:34 - 14:49:48 GET

5. 01:33:34 - 01:42:44 GET
16:16:00 - 16:25:10 GMT

6. 03:10:03 - 03:16:52 GET
17:52:29 - 17:59:18 GMT

Record 1-5

Record 1-5

Record 1-5

13: 11: 20
13: 05: 01. 8

Record 1-5

Record 1-5

Record 1-5

Rev 0/1

Rev 1/2

Rev 2/3
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The PL-data availability and event sinmaries are combined in two

master charts (appendix E).

As noted earlier, the S026 sensor data are only part of the problem.

A large number of variables must be included in any meaningful inter-

pretation of these results. These variables can be categorized in

two major groups as follows.

i. Environmental - such as ephemeris, sun angles, magnetic fields (MSC-3)

2. Vehicle relative position and attitude coordinates - such as

Agena group 8 or Gemini groups 17 and 19, bilevels, and computer words

Much of these data, furnished the experimenter in tab form, has been

further developed. Gemini thruster duration is discussed in Flight Control

System and C03E trajectory was provided by FOD.

Agena controlled gas im-nuise.- Telemetered values of control gas

temperature (D70), control gas pressure (D59), and tables of constants

were used to compute corrected temperature, corrected pressure, weight

remaining, and available impulse versus elapsed time.

Agena turbine speed tabulations.- A special program was available for

converting turbine speed to RPM and the velocity meter readout to GPS.

These parameters and the vehicle time word were printed versus elapsed

time.

Agena command function status monitor data.- All command function

status monitor data were'tabulated versus elapsed time. These were

bilevel event data and wIre tabulated only when any one bit changed.

Further information is fdund under Agena B3ilevels.

, I

:,
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Ephemeris.- From the trajectory tape (CO3E) ffurnished. by FOD,

CAAD strips out time,' geocentric latitude, longitude, and altitude. For

special times of interest, the parameters B (earth magnetic field in

gauss) and L (altitude in earth radii) can be computed. The tabular

output consists of the following.

Time Latitude in degrees

Altitude in feet Longitude in degrees

Latitude in radians LD in degrees

Longitude in radians B in gauss

Altitude in km L in earth radii

Since geocentric longitude is equivalent to geodetic longitude, no

distinction was made in the ephemeris headings. However, the latitudes

in columns 3 and 6 are geocentric latitudes. The eighth column headed

by LD is the geodetic latitude in degrees.

Thruster valves (OAMS).- This program computed the number of times

that a thruster valve opened and the number of times that it stayed

open for more than one-tenth of a second. The number of valve openings

was determined by counting each time the bilevel data for each thruster

changed frora a zero to a one. The nnmber of valve openings for more

than one-tenth of a second was determined by counting the number of

times the bilevel data indicated a one for two or more consecutive samples.

The total number of valve openings and the number of openings for

over one-tenth second were tabulated versus elapsed time from liftoff in

15 minute increments. Also, an indication of how much data were bad or

missing was printed for each computer run.

4
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Sun angles.- A program existed within CAAD to tabulate the spacecraft

look angle with respect to the sun.

The body right-hand system with origin at the center of mass of the

spacecraft was the reference system. The tabulated output included the

analog telemetered gimbal angles in degrees. If the platform was off,

these angles were received as some constants, which resulted in meaningless

look angles.

The look angles were the elevation angle and the azimuth angle. The

elevation angle, in degrees, was the angle between the X-Y plane and the

line of sight to the sun. If the tabulated angle was positive, the

sunlight was illuminating the bottom part of the spacecraft. With a

negative elevation angle, the sunlight would be in the astronaut's face.

The azimuth angle was positive in the first and second quadrants of

the X-Y plane. The positive Y axis would be +90 degrees. The negative

X axis would be positive or negative 180 degrees. The negative Y axis

would be minus 90 degrees.

When the spacecraft entered the twilight zone, the look angles were

followed by a P to indicate a penumbra region. When the spacecraft

was in the earth's shadow, the look angles were not tabulated.

The components of the spacecraft velocity relative to the earth

are tabulated in the E format. The velocity units are in feet per second.

In looking at a sample of the data, the first line would have a

g.e.t. of hours:min:sec. The pitch, yaw, and roll are the next three

columns. If the number in the next column reads -0.3P, this indicates

the sun is three tenths of a degree above the X-Y plane. If the number
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in the next columI reads 66.1P, this indicates the sun is 66.1 degrees

to the right of the nose of the spacecraft. The P following each

angle indicates the spacecraft was changing either from light to dark

or from dark to light. The I-component of velocity indicates the velocity

in the X-direction. The number 3.19486 +003 would be read as 31.94.86

feet per second. The J-component, -2.05531 +004 would be read as -20553.1

feet per second. The negative sign indicates the spacecraft was

moving leftward.

Examples of group 8 data and Gemini group 17 (attitude) are listed

in tables XXVI and XXVII.



TABLE XXVI.- AGENA GROUP 8

i TABLE' OF CONTENTS

Measurement Name Calibration Range Stat: Plot No.

Roll HI/S O tput
Roll Gyro Torque Rate
Roll Pos Gyro
Gas Jet 2 and 5 Mon
Gas Jet 1 and 3 Mon
Cas Jet 4 and 6 Mon
Hyd Oil High Press
Pitch H/S Output
Pitch Pos Gyro
Pitch Gyro Torque Rate
Hyd Oil Low Press
Pitch Hyd Actuator Pos
Yaw Gyro Torque Rate
Ya-w lyd Actuator Pos
Yaw Pos Gyro
Control Gas Reg Press No. 2
Control Gas Reg Press No. 1
Booster CMD Monitor
Control Gas Supply Non Press
Hyd Oil Return Line Temp
Control Gas Supply 'Temp
No. 1 Valve Cluster Temp
No. 2 Valve Cluster Temp
Irp int Case Temp
Horizon Sensor Head Temp (RH)
Horizon Sensor Head Temp (LH)
V/M Elec Oven Temp
V/M Accel Oven Temp

+- 4.5 Deg
+- 10 Deg/Min
+-- 5 Deg
O to 5 V
O to 5 V
O to 5 V
7 to 3973 PSIG
+- 5 Deg
+- 5 Deg
+- 10 D/M
O to 100 PSIG
+- 2.5 Deg
+- 10 Deg/Min
+- 2.5 Deg
+- 5 Deg
0 to 20 PSIG
0 to 120 PSIG
0 to 5 V
17 to 4003 PSIG
-10 to 255 Deg/F
-46 co 199 Deg/F
-46 to 173 Deg/F
-46 to 148 Deg/'
1 to 169 Deg/F
-29 to 195 Deg/F
-28 to 194 Deg/F
1 to 197 Deg/F
4 to 198 Deg/F

Meas. No.

I)42
D66
D75
D150
D151
D152
D60
D41
D72

*D73
D32
D68
1)65
D69
D74
D57
D58
D37
D59
D5
D70
D46
D47
D129
D54
D55
D85
D87

8-1
8-1
-I1

8-2
8-2
8-2
8-3
8-4
8-4
8-4
8-5
S-5
8-6
8-6
8-6
8-7
8-7
8-8
8-9
8-10

8-11
8-1 
8--11
8-12
8-12
8-13
8-13
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TABLE XXVII.- GIaVIINI GROUP 17

TABLE OF CONTENTS

Pitch Attitude

Roll Attitude

Yaw Attitude

Pitch Ouitput

Roll Output

1,43 Deg

1.43 Deg

1.43 Deg

.1.6 Deg

.].6 Deg

Delta T .71

Delta T .08

Delta T .16

Delta T .61

Delta T .71

1 

2 

30

4.

5.

DQ0 7

DQ08

DQ09

EBOI

EB02
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RELATIVE POSITION INFOREPrTION

Film Data

Most of the film data were only marginally usable. Camera malfunctions,

incorrect exposures, loss of timing signals, and timing gaps occurred.

Table XXVIII lists film data supplied to the Experimenter by NASA-MSC.

No input was available for mode B-O1 or B-03. The time assignments

were determined indirectly only. The film data status for each of

the S026 modes is summarized in the following paragraphs.

G-X mode U.- The G-X mode U provided the best and most ·st and most

reliable film data available. There was a stationary reference for

calibration and timing objectives (fig. 40).

G-IX initial docking and m6de B-JQ3(ma_ o. 9_7- Color daytime e0posu es

were used to record the initial rendezvous and docking at approximately

01:35 S/C g.e.t. and mode B, sequence 03. All other S026 modes were night

passes (table X) so that a film change was necessary. The exposure set-

ting on the camera apparently malfunctioned at 03:00 S/C g.e.t. The

following analysis of events used indirect methods to compensate for

timing signal malfunctions.

1. From the beginning of the film proceeding to the first acquisition

of a light (or reflection) from the target vehicle was 11 frames. The light

was only in view for 3 frames and appeared in the upper left corner. There

were 132 black frames before the light came back into view for another 3

frames.



TABLE XXVIII.- REDUCED FILM DATA SUPPLIED BY MSC

S/C :g.e.t.

1. Acquisition light

(BOSCAR reader) 44:39:59:62 44:40:39:62

2. Acquisition light

(TELECORDEX reader) 44:40:16:28 44:40:23:62

3. Spiral Alntenna

(BOSCAR reader) 44:40:39:78 44:41:11:45

GT XI

1. Top Running lights

(BOSCAR reader) 2: 29 :2.0

.2. Bottom Running lights

(BOSCAR reader)

3. Status lights

- (TELECORDEX reader)

4. Acquisition light

(reflection from side)

and upper running' light

(TELECORDEX reader)

5. Top running lights

(TELECORDEX reader)

.1

GT X

149

u

u

U1

2: 31: 36 B-0 2

2:27: 46

3:41.:36

3:45:22

3:51:59

2:29:01

3:43:29

3:50:12

3:55:12

B-02

A

A

A
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2. There were 72 black frames before the Agena vehicle came into

view again for a total of 314 frames. The Agena came into view on the

left side of the frame. It appeared that at 01:10 S/C g.e.t. the 16-mm

camera was turned on while the Gemini was in the catchup mode with the

Agena flying TDA north. In order to rendezvous with the Agena, the

Gemini flew below and slightly ahead of the Agena to come up on its

left side. The Agena was then inspected from the docking cone to

the engine end and back again. The target vehicle- went out of view

at that time for another 18 frames.

3. The next view of the Agena was of the docking cone. The Gemini

was repositioned for docking. There were approximately 762 frames of the

acuaul duckirlg. Thi caiiera was then stopped and the fli remrovd.

4. The 16 -mm color film was reinserted into the camera at approximately

03:00 S/C g.e.t. At the beginning of this part of the film there were

72 black frames; this could be the nuzzle exercise. A deep dip in the

ion density occurred at approximately 03:01:10 S/C g.e.t. Although the

crew could look out of the left window and view the sensors at approximately

6 to 12 inches away, the field of the camera was forward. It was also

possible that these black frames occurred during the repositioning from

the nuzzle (point A to points B and C). During most of this time, A-?B-;C,

the Agena was also outside of the camera field of view.

In the next 69 f'rames there appeared to be out-of-plane cuts for

sequence 03. A light would come in from the right side and proceed to the

left, at which -time two lights would appear and then disappear. The

following 61 frames were black. In the next 11 frames a small white light
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appeared in the lower right side of the frame. The next 114 frames were

black, followed by a period of 69 frames which contained a far-away view

of the Agena entering from the right to the middle of the frame and then

disappearing. It appeared that at this time mode B, sequence 03 had been

completed.

There were then 101 black frames, followed by 128 frames of two lights

which entered from the right and proceeded *to the left, followed by 124

black frames. This was possibly the repositioning from position I to the

formation required for docking.

5. The film was removed (exposing six frames) and reinserted. This was

followed by 702 frames of the Agena-Gemini in docked formation. This

probably corresponded to the out-of-plane pulse per second (PPS) calibration

burn, which occurred at the end of the finl (at about 04:30 S/C g.e.t., over

HAW). Table XXIX summarizes the color film analysis.

The modes B-01, B-01 and A (flight plan) were all carried out under

nighttime conditions. The unequivocal identification of Agena lights was

made difficult by spurious reflections. Table XXX summarizes an early

analysis of the black and white film. A more precise determination is

described in the discussion of specific results (mode A). Apendix F

presents the results supplied to the PI by NASA-MSC.



TABLE XXIX,- COLOR FILM ANALYSIS S026 MAG #197

S/C-g.e.t.

Proposed

TXI E VIEW EVENT TIME FRAMES

01:17:41-01:17:52 Nothing 11 sec f/beg. 11
(from flight plan)

01:17:52-01:17:55 Sm. White It. in top 1 ft. End view of TDA 3 sec (lf.p.s.) 3

01:17:55-01:20:17 Nothing 132 sec 2:22 .-132

01:20:17-01:20:20 Same it " " " " 3 sec. 3

01:20:20-01:21:32 Nothing 72 sec 3 1:12 72

01:21:32-01:22:06 1.h. side of Agena from The initial rendezvous 34 sec 34
TDA to eng. & back to with the Agena and
TDA inspection of it (TDA

North)

01:2.:06-01:22:24 Nothing 18 sec 18

01:22:24-01:35:06 ITDA enters from left

Blank__,

The Gemini is on the
left side of TDA, swings ,
around it a line itself
and docks, camera kept
on after docking

CaJncra stopped
_-t....-I - I-.

3:00:37-3:01:49
o

Nothing Mode B - Seg 3 "nuzzle"
exercise Pt. "A" in
which the Agena would
be out of camera's view.

762 sec = 12:42
(if frame: rate
is 1 f.p.s.; if
actually 6f.p.s.,
t = 2.07)

.·.·......... .... ... f....... .... ...... .. ._ ..... , __,.__. . ..... _

72 sec 1:12 

762

72 i .:

.

I . ., 

I
i

I
I

.1

III
i

I I

.4



TABLE XXIX.- COLOR FILM AIIALYSIS S026 MAG #197 (Concluded)_ 

S/C-g.e.t.. Proposed

TIIME

3:01:49-3:02:58

VIEW

Alt. comes in from
lower rt. to left,
2 Its. appear in
middle & then disapp.

EVEINT

B1 to D1 (See diag.)

T I Ml

69 sec - 1:09

F
F RAMES

69

3:02:58-3:03:59 Nothing A 61 sec = 1:01 61

3:03:59-3:04:10 Sm.. it. in lower D" to E' 11 sec 11
r.h. side

3:04:10-3:06:04 Nothing y 114 sec 1:54 114

3:06:04-3:07:13 Faint, far-away view E" - PF 69 sec 1:09 69
of Agena from rt. to
middle E disapp.

3:07:13-3:09:04 Nothing 101 sec 1= :51 101

3:09:04-3:11:12 2 its. enter from f" - G 128 sec - 2:08 128
left - rt. 

03:11:12-03:13:17 Nothing a 124 sec ~ 2:04 124

03:13:16-03:13:22 Blank - Carera stopped and film 6 sec 6
is removed'

04:30-04:31:57 Gemini-Agena in
docked formation

4

Ou-; of plane PPS calibra-
tion burn appears in
last 2 - 3 frames

117 soc B 1:57

·
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(6 f.p.s.
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:TAB LE...xxx.-, BLACK AND WHITE FILM ANALYSIS.- S026 EXPER/~4ENT ·

;TABIE XXX.-U BLACK AND3 WHITEi FIIM ANALYSIS. - S026 ExPER-u= . C;

S/C..-g.e.t.'Proposed
event Time

02: 12:12 - .\,cna undocked and repositioning M'ode B, sequence 01 8 nln/47 sec. 527
02: 20: 59 for Sequence 01; Mode B (because of data loss, no (1 fr./sec,) 

.analysis of this sequence is
mnade)

---- 02: 25: 54 - Closeup view of Agena(rightlhand ode B, Sequence 02, from 1 min/54 sec 104
02: 27:48 side 'goes out of view at the point A to B to B1 (see dia- .

top a.d comes back in from the grawl).
top '

02:27:48 - Agena appears -in the middle of BI to C 32 sec 32
02: 28:20 the frame and goes to the bottom

('.here are four lights) 

02: 28:20 - Photo lights appear in the C to Cl to D 3 min/4 sec 184
02:31:24 bottom and move to the top of th

frame

02:31:24 - Four lights that were at the top D to E 2 min/3 sec 123
02:' 3: mr,ove to the bottom of the frame

(02:3125 end),

Calnera stopped 6 sec 6

03:46: 15 - lrUndocking of Agena, re- Linear mode A - undocking 4 min/4 sec 244
03: 50.:19 . positioning to righthand side to point A (BEF) (see dia-

03:50:19 - Closeup vict of Agena riglhthand Point A (5EFr) to point B and 2 min/41 sec 161
03:53:00 side 'DA brck to acquisition of lights

03: 53:00 - neC ].i.it ,- in view in The Crinint. is i:oving stlcaight' 6 min/!4 e sec ' 404
03: 59:44 ;niddle of screen , back, ni.ty fLo'nm l:a Agona

'03: 53: 47 end) . r,ln pl;.it C to D

03: 59: 44- _ '.' I . ,:! :;l;p(::;r in ,iidd1Je of :;-llfm n: abtveC 12 uce 12
03:59:56 fr,.-.e l ch! apx.rt

1._l, :;t:opjpcd - started again . .

, .. Lcz C_~ 11 -;a ,ock _nd ,'na docked (6 ./
Ii li I I1 rin (6 fr'/sc) 357 

V t e.T

;.h:.,d.zi/A;-na ,ock and Ct,: l.ni/Ag ena ,lockced

'In tZZ, i

f)
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GENERAL PROPERTIES OF THE S026 DATA STREAM

Outboard Ion (PL-1)

The outboard ion detector (PL-l) operated continuously from liftoff

until shutdown of the Agena on flights of Gemini X and Gemini XI. There

was no apparent malfunction in its performance during either of these

missions. The ion currents were relatively consistent with the expected

variation in their magnitudes as a function of Agena orientation. The

change in the outboard ion readings during an Agena yaw- is illustrated in

figure 50. This figure also shows the orientation effects on the other

sensors.

There was a major question with respect to the relative magnitudes of

the outboard sensor (PL-1) and the inboard ion sensor (PL-3). More

specifically, under conditions of the TDA-forward orientation, an estimate

of relative ion currents indicated that the ratio I3/I1, where I3 is the

current to PL-3 and I1 the current to PL-1, should have been of the same

order as the effective Mach number of the vehicle through. the ionosphere.

That is, the ratio of the currents should have been directly related to the

relative magnitudes of the orbital velocity- of the Agena and the ion

thermal velocity. In most cases investigated for both Gemini X and XI the

values for PL-1 when compared with PL-3 were consistently higher than

predicted. Examples are shown in figure 51. Hypotheses to explain this

effect on the basis of electric field-enhanced deflections of ions in a

direction of the PL-1 sensor were not rigorously tested against the data.
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The Outboard Electron Sensor (PL-2)

Figure 52 (a) shows typical behavior of the electron sensor as observed

during the Gemini missions. In figure 52 (b), two retarding potential.plots

prior to and after completion of this (yaw) maneuver are shown. The

following points were noted.

1. The Gemini X electron sensor current was saturated under daylight

conditions and in "normal" orientation. It was these saturation effects that

led to a modification of the Gemini XI electron sensor aperture in the inter-

vening five-week period between the two flights of Gemini X and Gemini XI.

The reduction in aperture area by a factor of 10 was a major mistake.

Although this change did allow observation of most of the electron current

during each sweep cycle (fig. 53) the important part of the data, which is the

linear portion on a logarithmic scale at or near the space potential,

suffered serious degradation. Whereas the data from Gemini X had five to seven

points per sweep in the linear portion, the reduction in aperture size

for Gemini XI gave, at most, four points in the linear portion of the electron

characteristic. Attempts were made during the evolution of the Program

Electron to rectify this situation by using all of the data in the RPA

curve.

2. Residual tails on the electron current were observed in much of

the data. A comparison of figure 53 with figure 54 gives an illustration

of this effect. A scan of tab printout data for both missions showed

that the electron tail occurred only during local daylight.
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These data were interpreted as the result of photoelectron emmission

from vehicle surfaces. A computer program was developed utilizing sunrise

and sunset data provided to the Experimenter by MSC (appendix G)e It was

shown as a result of.the computer test program described above that the

appearance and disappearance of these tails were consistently associated

with local sunrise and sunset, respectively. An interesting phenomenon

was noted in these studies. There was apparently a time lag in the

heating of the ion part of the ionosphere constituents during sunrise.

The onset of photoelectron tails with a concomitant change in electron

temperature was associated with sunrise, in most cases, within one

second. The ion temperature (T+) was inferred from the ratio I /I1 for

the TDA-forward condition. There was a perceptible change in these values

correlated with sunrise but with delays on the order of minutes. A more

quantitative study of this phenomenon could prove most fruitful in

determining energy transfer mechanisms under transient conditions in the

ionosphere.

The Inboard Ion (PL--3)

The data from the inboard ion sensor were the most questionable, par-

ticularly during the flight of Gemini X. Figure 50 shows the behavior of

PL-3 during a yaw maneuver where it was exposed to the ion stream velocity.

A comparison of the inboard ion sensor with the outboard ion detector

during normal flight of the Agena, with the Gemini not in its- vicinity,

was not part of this program.

I

1 DU
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Data Anomalies and Special Effects

The most serious problem encountered in the data reduction was the

apparent malfunction of the inboard ion sensor following the undocking

of the Gemini spacecraft from the Agena during the Gemini X mission.

Considerable effort went into analyzing long-term trends of the data in

orbits contiguous to this undocking. Some of the data, which were generated

as a result of this study, is given in figures 55 to 58. Additional

material is supplied in Appendix H. The undocking occurred close to

sunset time, when large changes in electron and ion concentration occur.

For a period of more than 30 hours subsequent to the undocking the inboard

ion sensor was obviously reading only partial cuirrents. That is, under

conditions of TDA-forward, the inboard ion sensor reading was always less

in'magnitude than the outboard ion reading.

The inboard ion sensor also showed anomalous behavior under conditions

wherein the Agena was docked with the Gemini in the TDA-forward orientation.

For this case, no discernible reading from the telemetry of this sensor

was expected. However, a residual current was observed in the docked con-

figuration when the system was in daylight. A residual current also

appeared on the inboard sensor in a TDA-south orientation. It this

condition as well as in the docked TDA-forward orientation, there should

have been sufficient blocking of the inboard sensor from the ionosphere

to give zero voltage in the telemetry output. In both sets-of these

anomalous readings, no direct correlation with possible magneti'c field

effects was found.
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The effect of Gemini thruster firings on the ion and electron sensors

was expected to be quite manifest. Generally speaking, thruster firing

produced a decrease in the current output from all three sensors. In

some cases, the output from the electron sensor was enhanced by a thruster

firing. It was not clear whether these effects were the result of

additional electrons being produced by contamination of the ionospheric

species from the thrust exhaust or from additional scattering effects.

In special cases, when output was zero as in PL-3 for TDA-south, transient

spikes showing temporary increases could be correlated with thruster firings.

The introduction of a contaminant by dumping and purging of the Gemini

system was manifest ,during one of the maneuvers.

PROGRAM ELECTRON

Straight Line Techniques

Figure 59 schematically illustrates the relationships between the

potentials on the vehicle, v the ionospheric plasma potential, = 'j

and the time-varying probe potential 2 (t). A linear approximation to the

time variation of the stairstep voltage applied to the exterior grid of the

electron sensor was used. Equation 7 gives the electron current

delivered to the probe as a function of the potential difference (6 ,

which is the amount that the probe was negative with respect to the space

ionospheric plasma. No attempt was made to define any functional relationship

between the current and the various potentials for cases where ~ was

greater than P (fig. 59, shaded region).
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i o exp [-qa¢/krj (7)

for

a o

A- 9, .e ¢1 ~ (7-a)

At A = , i =i i IB (7-b)
0 B

The point at which the curve of output telemetry volts as a function of

anpnp ied grid voltage dilverges from linear slop is identified as t+her-mqi:

at which a n = 0 (fig. 52). Since the telemetry voltage is related to the

logarithm of the current (equation 4), the variation of output telemetry with

grid voltage or time is considered to be linear under the conditions 4 O .

That is to say

q 1

2. 3 k T) tB (8)

where VtB is the telemetry voltage for P4 O.. In this linear portion,

equation 8 can be used for determination of the electron temperature

from the slope. Steeper slopes designate lower temperatures.

lj;;
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In summary, three quantities are to be obtained from the measured

'variation of the telemetry voltage output with the stairstep voltage applied

to the outermost grid as follows.

1. The electron temperature determined as the inverse slope of the

linear portion of the curve

2. The value of vehicle potential

3. The value of local electron density

Identification of breakaway point VtB provides a measure of vehicle

potential relative to the surrounding ionospheric plasma. The ionospheric

plasma potential is usually positive with respect to the space vehicle

(fig. 59). This is-usually the case for conditions in which

the electron thermal velocities arc high compared to the ion a.retion

velocity (the vehicle velocity). By determining that value of grid

voltage 4 2' which corresponds to the breakaway point, the value of

vehicle potential relative to the ionospheric plasma is effectively found.

The current read by the PL-2 channel, for the cased = 0, is-

identified in the data tabs as IB or I2 (B for breakaway and 2 for PL-2).

It may be identified with the expression for electron current I given

as equation 2. Thus, depending upon the context, a variety of symbols

has been used to designate the same quantity as follows.

e IB = 2 i (9)

It was the task of the computer program, designated as Program Electron,

to scan the data stream of PL-2 and provide output tabs on local electron
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current, local electron temperature, and space potential. The normalized

space potential ($n), defined as qn -' /kT , is also pointed.out. Inasmuch

as the derivation of the electron density from current values represents use

of a considerable number of assumptions, most of the data printout used

electron current which is a measurable value, instead of electron density.

Current ratios were used because wake measurements emphasized the ratios of

local densities at different positions in the wake.

The problem of double samples resulting from the use of an asynchronous

sampling technique has been considered. The stairstep rate of 1/60 of a

second per step results in double samples; that is, two samples taken during

the same stairstep of the grid voltage. Double samples should occur every

16 points since the sample rate was 64 times a second. It is therefore in-

cumb.ent upon any computer program to eliminate such samples as a possible

source of error in measuring the three parameters associated with the electron

component.

Appendix J summarizes the various approaches which were tried. These

included a least-squares hyperbolic method in which the data are assumed to

approach an hyperbola rotated through approximately a 450 angle. Iteration

techniques were extremely slow in converging. Attempts to fit the data to a

polynomial of degree three by the least-squares cubic method did not work very

well either.

A new technique was developed during the preparation of this report.

Early results obtained from this technique have been encouraging. Almost

all of the data analyses and reductions on PL-2 as reported in this

document were accomplished by fairly crude methods. The first of these is
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identified as the two least-square-lines method (fig. 60). The saturated

part of the data is used to determine a least-square straight line, choosing

the first nine points after the last calibrate pulse; that is, those points

corresponding to a variation from +8.8 to +7.0 volts on the external grid.

If the data are in the so-called full saturation condition (that is, the

output telemetry voltage exceeds 125 counts or 5 volts as in the "0 = 0 0° "

plot of figure 52) they are scanned through the first point after saturation.

The last seven points are used to determine the second least-squares straight

line. The slope of this line is then used to compute the electron temperature.

The point where the second line crosses the first line-is used to compute

space potential and current flowing to the probe at the space potential values.

The second method included a technique for removing the high energy

tails and the double samples as well as using the breakaway point concept

(fig. 61). Instead of handling the grid potential as a time-dependent vari-

able, it is considered a completely independent variable in which a double

sample merely duplicates the same point in the plot, since it occurs at the

same step of this grid voltage. The data are scanned until a double sample is

found in the region away from saturation with the grid potential being given

in the following equation.

v = +8.8 - 0.2(N-1) (10)

where the value of N is obtained by counting points in the stairstep

following the last calibrate pulses. The final program employed is listed

in appendix J and can be outlined as follows.
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1. The data are fetched from the input data tape and converted to

telemetry volts, if necessary. The double samples are eliminated by the

method described above. Only clean data of the type illustrated in

figure 52 are left.

2. The various quantities of interest are evaluated with the last

five points used to fit a least-squares stair line and the maximum devia-

tion of the five points from this line is calculated.

3. The data are then scanned from right to left to find the first

point whose distance from the line is greater than this maximum deviation.

This point and the next one up are used to determine a second line.. The

point where this new line intersects the original least-squares line is taken

to be the breakaway point.

Comparison of the computer technique and results obtained with hand-plotting

are shown in table XXXI. Although much data were generated using computer

programs it was necessary to rely on hand plotting and visual interpretation

to supplement the computer output.

The Fitting of Analytic Functions to Probe Data

Simple and unsophisticated techniques (straight line techniques) for

processing the electron sensor data for the Gemini. plasma wake experiment

have been described previously. The analysis consisted primarily of

identifying the linear portion of the curve (the slope of which was inversely

proportional to the electron temperature), and then determining the point

at which linearity ends (the breakaway point) for the calculation of electron

density and space potential.
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TABLE XXXI.- COMPARISON OF COMPUTER PROCESSED DATA WITH HAND PLOTTED DATA

Computer _ _ Hand Plots 1
g.e.t. tb s Temp. Vtb s

1:34:15.5

1:34:30.4

1:34:45.3

1:36:31.0

1:37:00.8

1:37:31

1:39:20.6

1:39:36.6

1:40:20.3

1:40:28.9

1:40:47.0

1:40:55.7

1:41:14.7

1:111:54.2

1937

2023

1721

1654

1787

1859

1552

2.15

2.74

3.03

3.32

2.99

3.0

2.64

1.9

2.1

2.2

2.1

2.5

2.3

2.4

3600

3200

3000

2400

2450

2300

2650

2150

1450

2250

1400

1700

1650

1700

4.5 x
2.0

2.5
2.2

x 10
-

3x1
2.8

4.5
2.0

x 10
-
9

9 x 10-,
2.25

-8
1.03 x 10
2.4

8.5 x 10- 8
3.25

2.75

2.25

3.0

3.0

1.05 x 10- 8

2.5

2.5

2.75

3.0

2.9

3.0

1.9

2.2

2.1

2.7

2.2

1.7

2.4

1.5

2.0

2.1

2.5

.T

_T

I
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This procedure was fairly straightforward and generally worked quite

well. However, it was realized that this approach was designed to be of

only limited applicability and that a more sophisticated analysis would

be ultimately needed. This was specially true in the case of Gemini XI,

where often the data curve had been shifted so far down that none of the

linear portion was left to work with. Thus, a significant part of this

report concerns the retrieval of information from these truncated data curves.

The seriousness of this problem was illustrated by results

recently obtained from a computer program that provided a derivative of

the functions illustrated in figure 52. The idea in providing such a

program as a test for the validity of the conclusions was simply that, if

the data were in the linear portion of he as giv n this Cig.r.

or equation 8, the derivative should be constant. This is not the case,

particularly with the Gemini XI data. A sample of these results is given

in figure 62.

Selecting the Function

The analysis schemes previously described were seriously limited in

that they tried to measure everything by using only the last few-points of

data (the linear portion of the curve) while all the rest of the curve was

ignored. In principle, the complete curve contains information about the

plasma and therefore any good analysis should embody all the data.

It seems reasonable to consider trying to fit some kind of a curve to

the complete set of data, and then use this curve to determine the plasma

parameters (Te, , IB), instead of trying to extract them directly

from only a few points of data.
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The problem of selecting a function to fit the data is not easy.

There is no theory for analytically describing the form of curves such as

those in figure 52 beyond the linear portion; that is, forte 0O, or

i >1. The left portion of the curve appears to be fairly linear also, and

this further complicates the problem. A function which would behave

linearly on one extreme, bend in a smooth curve (at the level), and end by

becoming linear again would be desirable. One such function, but by no

means the only such function*, is a hyperbola which has been rotated

through an appropriate angle, as its two branches asymptotically approach

straight lines.

The Hyperbolic Equation

The equation of an unrotated hyperbola centered at the origin is

given by:

2 2
X __ = 1 (l11)
2 2

a b

When the origin of coordinates is translated to the position -h, -k,

the equation for the hyperbola becomes:

(x-h) 2 (y -k)
2 _ -__ 12 (12)a b

*Although the calculations to be presented will be performed for a
specific function (the translated-rotated hyperbola), the method is
general enough to be applied to any functional representation.
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Finally, when the coordinate axes are rotated through an angle, 0) ,

the expression becomes:

[(x-h)cos 8 +(y-k)sin e]2

- aa

[(y-k)cos e -(x-h) sin e] 2

b2

Solving for y the expression is:

(x-h) siln 8 cos 0 (a2 b2 (14)
y(xia,b,h,k,O) = k +

a cos 8 -b- sin a

2 2 2~2 22 2 2 2 2 2 2 ' 2 2 22(x-h) 2sin cos0'(a +b2 )2 -(a cos 2-b sin 0) [(x-h) (a sin b cos 0)+a b
- - - b o ] -

a2 cos2 0 -b sin

where the negative sign in the last term is chosen because the data are

fitted to only the left half of the curve (fig. 63).

After selecting the function, the values of the five parameters

(a, b, h, k, 8) that will make the function best fit the data must be

determined.

Since the function, y (xja, b, h, k,e), is nonlinear in the five

parameters (a, b, h, k,e), the standard classical least-squares approach

cannot be applied. Instead, an iterative procedure based on the generalized

Newton-Rophson method can be applied.

= 1 (13)
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The vector F is defined as

-- = Fi F. i -y(Xi) (15)

where yi is the observed (actual) value at Xi, and y(Xji) is the

estimated value based on initial guesses at the five parameters. This error

vector (M) will be a minimum when the five parameters attain their proper

values.* The function, JF', is minimized to minimize F. The scaler

is defined as

.1

P ' 112 = Ef " _ [Yi -Y(Xi) ] C16)

i=l

Thus, minimizing p is the same as- least-square fitting the data.

Another vector, M, is defined to be a vector whose components are

the five model parameters.

b

M h

. ...... ..... 

*Theoretically, if model, y(X;a, b, h, k, o), was actually the
correct one (discussed unier Selecting the Function) then t could
actually be zero ai the p oper set of parameter values.

t ||! !|



The scaler function p will be a minimum when:

9p

7 _=

The zero (s)* value of -'D is found by the previously mentioned

Newton-Rophson method. Thus, in

ment to the vector, M, -that will

D +.. A M
aM

i + -

step, i, of the iteration the adjust-

drive the vector, D, to zero is calculated.

n= (19)

C20)

I.

= Mi +A .
1

However,

ap
56 a= -T 

aMl

atT
= 2 -i C21)

The tensor, G, is defined as

at = (n x 5) matrix, (22)_

*If the' initial gues at the five model parameters is close to being
correct, there should be only one zero of interest. If the guess is not
close enough on the initial guess, then it will converge on some other
local minimum, if it conv rges at all.

185

(18)
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where

G.. - .
GiJ' a'M. (23)

Thus: '

AW (24)
2 GF 

z= 2 G +2 (125)

If p is close to the minimur, then p behaves like a quadrative

in M. This means that F is almost linear in M. Since G was-defined

as the derivative of F (with:respect to M) then this means that G is

practically constant. Thus the term, 2 a ~ is almost zero and can be

am
ignored.

Substituting equations (24) and (25) into (19) gives

'- G A lM '_ *C26)

Equation 26 represents five linear simultaneous equations in the

unknown five changes to the model parameters,<aM. These can now be solved

for by standard procedures to complete one step in the iteration process..

When the vector DM becomes small, the iteration ends and the problem is

solved.
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This procedure was applied to Gemini XI electron data at 2:43:53.6

and after about six iterations the function f(X; a, b, h, k, o) converged

from its initial guess, (the circled, 0, points in figure 64-) to its

least-square fit (the boxed,C, points). The actual data are the triangled,

A , points. The program that performed the analysis is listed in appendix H.

As can be seen from the figure, the agreement between the actual data

and the least-square fitted function is remarkable good.

With the analytic functional representation of the data, the-plasma

parameters, T, S' and IB can be found.

Values for T -are inversely proportional to the slope of the linear
e

part of the data. Thus the slope of the asymptote line to the hyperbola

can be calculated.

Return to the equation for an unrotated, untranslated hyperbola and

solve for y:

= b 1/2 (X2 a 2 ) 1/ 2
· X2

[ 
1!27 

: (~ 2 _,2~1!~-1C71
a2 a

The slope of the asymptote is the limit of dy/dX as X approaches a -

dy bX
_ (x 2 2)-1/2 (28)'- - ...(X -a

dX a

lim dy b lim X
(29)

dX a (X2 -a2 1/2

b lim u 1 - 1/2 b

a o - a 2 a
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Thus, if the coordinate axes are rotate.d through an angle, 8 , then the

resulting slope for the asymptote becomes:

asymptote slope tan tani] 30)

from which T can be directly calculated.

The problem of determining the value of S .(and subsequently IB)

is not quite so straightforward. At this time the methods will

have to be tested on actual data before they can be accepted.

What seems to be the most straightforward approach is to remember the

definition of breakaway point as being that point where the curve (the

hyperbola) starts to deviate from its straight line portion (the asymptote

line). Thus the breakaway point may be defined as the place where the

difference between the hyperbola and its asymptote exceeds a certain

amount, ~ . The breakaway point may also be defined as the point where

the ratio of g to the calculated value of the hyperbola starts to exceed

a certain limiting ratio.

There are a variety of such schemes to try and only after a certain

amount of experimenting can the method that will supply satisfactory results

be determined, if such a method exists.

Description of Electron Program for S026 Data

The program derives frolq each data set the vehiclesplasma potential S,

the electron temperature T , the background current, and the electron
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density n . It has the capability- to derive both a high temperature

and a low temperature for the electrons if both components are actually

there, but there are generally not enough. data points to separate the high

temperature component from the background current.

The sequence of operations used by the program is as follows:

1. The data are searched to find two points such that there is a

large drop in the output current.

Pi - P i+ l > 50 1

This drop will normally occur only between the second and third calibrate

tion points. The letter c represents the telemetry output unit, either

one couint or o004 voit. The program next backs up until it finds two

other points such that there is a large increase in the current.

j+ 1 .3Pj+I - Pj > 50c (32)

The P. is the last data point in a data set, and Pj+i is the first

calibration point before the next data set.

2. Because of the discrepancy between telemetry rate (64/sec) and

the retarding voltage staircase rate (6 0/sec), the telemetry can measure the

electrometer output twice before the sweep voltage changes. Four pairs

of these double points occur each second. A pair is found by locating

four data points such that
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P 1 > P 2 4 (33)

P3 P2 Ic (34)

P 3 > P4 + 4c (35)

These conditions assure locating a double point in the steep or retarding

portion of the curve, the only section where the double point is easily

noticed. Since double points occur once every 0.25 second, the program

can pick them regularly after having found the first pair. They are

checked frequently to make sure that they remain within one count of each

other. If not. the search is run over again.

3. Once the first calibration point has been located and the double

points found, the program selects a complete data set of 64 points beginning

with the 4 calibration points, and assigns the proper retarding voltage

values to the 60 collected current values. The steepest part of the

retarding curve is located by finding the maximum difference d between

two successive current values on a semi-log plot; that is, by using the

telemetry signal values. Once the maximum value of d. = Pi - P.

is located, it is compared to d.i1l di_2 et cetera, until a d is

found such that d/di < -lf. The fraction f can be preset to any desired

value; at present is 0.85. The point P is then defined as the

breakpoint. With the calibration points, the program computes the collected

current from the telemetry signal. Call the telemetry signal cl which
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t 2 -6 -10
corresponds to the 2 x 10 ampere calibration, and c2 for 1.0 x 10

By requiring the collected current X to equal the stated currents at

c
I
and c2, and by having I depend exponentially on the telemetry- signal c,

the resulting equation is

= 101 x (2 x 1 0 ) ( 2 -(36)

4. Using the portion of the curve that includes the breakpoint

and all points with a lower retarding voltage value, the program fits a

formula by a least-squares iteration method. The formula

· -3 (37)

has three terms that correspond to a background current, a low-electron

energy component, and a high-energy electron-component. The symbol 7

is a running index equivalent to the retarding voltage, with r = 1

corresponding to 8.8 volts; r= 1, 8.6 volts; . .1-= 60, -3.0 volts.

For the first data set, the iterations begin with a set of Ca's fed in by

the program user. Thereafter, the O 's- computed from one data set are

used for the beginning of the next data set.

5. Thecr 's are used to compute the physical parameters of interest:
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T 2.32x103 (low energy) (38)
Te =a3

Tet= 2o32x10
3

(high energy) (39)

13
226x10. IR eiectrons/c.c.,GT-1O .(40)

e ~ He

ee =4ae

IB = current at the breakpoint (42)

Background current = '- (43)

The spacecraft potential8 s is also printed out, and equals the

negative of the retarding potential at the breakpoint.

The background and high-energy tail are not well defined because the

retarding voltage goes no lower than -3.0 volts. It may be advantageous

at times to setOC 4 =C5 = 0 in order to save computer time.
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SPECIFIC MODE MAPPINGS

GEMINI X, MODE U

A more or less axial mapping of the Gemini X ion wake was achieved

during the only undocking carried out in that mission. Much of the near

wake data is masked by a large amount of thruster operation. This effect,

although regrettable from the S026 Experimenter's viewpoint, was deemed

necessary by the flight controller in order to achieve the separation

velocity said to be required for later rendezvous with the Agena 8 shell.

The undocking sequence spans about three seconds with the first noticeable

effects occurring at 44:40:15.874, S/C g.e.t.

The ephemeris information for the mode U data period is given in

table XXXII. A continuous data stream for the S026 instruments is

available for about 9 minutes prior to the undocking operation. Examples

for this condition are given in table XXXIII. Residual readings on the

ion detector (PL-3) of 14 to 15 counts were observed, indicating a local

ion current under conditions of a fully docked configuration as

I3 = 2 x 10
-
10 amperes. The undocking sequence is summarized in table XXXIV.

The most important data obtained in this mode involve the variation

of the telemetry volts in the PL-3 channel (inboard ion sensor) as the

separation between the Agena and Gemini. increased.. Figure 65 illustrates

the variation in the 20-second period following the undocking, demonstrat-·

ing clearly the blanking effects of thruster firings on the sensor readings.

The data tab run for all three charged-particle sensors in the period of
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TABLE XXXII.- EPHEMERIS INFORMATION FOR MODE U, GEMINI X
i .xII .. _ . _~ . "O_"PN'f'f,_UG~~ .

'n,.;~; 
_~ _ _ _ _ -~~ 

!

¢ .r

ELAPSED TIME
SEC. KR. eGIN. SEC.

CE'OC. LAT. GtO
DEGREES DE

SECTIN TIt4E
SEC.

CASE TINE
stc.

0. LAT. L*t4ClITlE

GREES DEGCREES

CGT

DAY H;R.tIN.SC.
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DECREES DEGREES D

DEGREEs

30DY AZITmJT
DEGREES-

FEET/3SCOK*
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JINUTES DEGREES DECREES GECREES, DE"EES SECOqDS FEEF

TRACK ORByT RADIUS

NAUT.MI. NAUT.oI.

-R - CENrTRAL CiGLE
POU-;OS C·-CREES

ROtL

DEGP EES
DELTA v

FEET/SECrT)



·��II____I1ICI______ll__L- I

i 

196 '

, GEMIINI X (concluded) i
. _ - -- - -

* 4 n
4.'
0.

tIr
D.

2.1
S.2
-1.S

IsnAt_-hn,1 44

n.48~425E-04

2.007A596t 0i -1 .763735!-n?
1252znp43E od

! G.

.-- n.r7;! nnE ca7 .

2.n8237 E 02
° .et42387E-n4

2.0840AtE 02

2es -St 22 VP.80Si5 faf/9

2.796415r. 1 C,, .28e t£e-

.6'17,1?A5C-(3) I,)45QGf -0

I.(s5t7i 5E-03 9,46555E Ot

0.

-?.844:544r: D .8973 a8 1E

,.6Ct)9nE 0s 2.2t185aR n
-,. o,

0. -svoBnnn 2 I'
5.ts72et1s Oat I.t65312t 04

0. 2.217S5A.E f37

9.52751 SE 05 2. 37fL5'E ?a

0. 9.t G449 -.04

*.0'5069E 07 2.06tt24E 04-

-9.272217E DI Z.t, 6456C G1

7.89SrISE Oat 1.694q49"E 5:

3.64967sE 03 -j.SZ4t7IE-G7

o s4r,09
1.53Ar.34r 05

O.

S.1s46' 74r-2

O.
-1.444r.397 r

2.,29s3Gr CA
s.9cs75:E os

-2.3S049E 0O

2 s1 SA.033
2z.3r651r n4

7.G6030GE 03
9.56I514E Gt
n.

-1.25AG91 03

757174qr 01t

1.39766ac 02
G.

aR~7~ie Ol
7i tI5. nn71

,n6225zC-02

6?2923e n7

129712E n2

72258n3 05
1175seE 03

sns5s.nqn 44 4n 4s.nln

2.657437E 01 2.87363nE Ot

-1a.2666sG-a O.
Z2.52n233E r54 S.SS523Z- O

O~. O0.
-1.OS GGf3E 07 -1.6s539sE 07

2.0s2786E 02 ?.i3nln6 . 02

6.4R751:2E- 4 9.225877c 01
2.08414U 02 -5.066824£ 03

SO1.aOn - -289.nnn 9 Si 2A lt 5.E65 2r. -49'16 h3.6r4

o4.927C54E 01 1.26532i- C3 1.64S441s G3 2.37665:Z oc -1.154977-G53 9.4,95'9 0
0. 2.217595 G?7 O. 7.60qa807 G 2.7,7641h3 01 G.12355iZo
9.4Ss7ngE Ot 2.376rsG E Or Isi8192TE-c2 9.15957a_ o: -S.t 73E-5 3.4595'-,- '1
0. 9.6135 -041 o. o. ;;i---sxs33 -3, 7.45557;E 01

1.051674E 07 2.t1t427 04 -S.3htt7S- Cc -1.6714t5S OS 0. e.

-9.1it9489E 01 2.858721E Ot 2.843543 0 7.724t19E Ot -zo,5a75SE 0 2.01?t!s- 01
6.042654E Ot s.74678:1E O 1.747897; O t.S9762£ 012 I.Git21E 05 2.21897Yi 07
,.6497nGE 03 -t.9832%So-07 o2.Oanri4S GS a. 0. 0o

3NTS7.nnn 44 41 S5.00n 61.01i -Z59.C01 2 :9
-4.718726E 01 1.26630-E 06

°. 2.21-mjor or

95356f0nE os 2.37865r, 0O

0. -9.6tSCO:E-04
1.055045E 07 Z.1sG'&7E 0Z

-8.959211E 0t 2.87146SE 5:
8.192S99E 0D 1.7S2222Z O:

3.649724E 03 -2.G3S16SE-0e

I 41.Cn.
1.760219Z 03
0.

:.215141E-02
o.

-:.$ts58es 04

2.rGs2nsE Ot

T7933G69E 01

-%.66G644E O-

28 34 t11.811t
+.57L655~ o4
1.eo Gnac ns

9.571820E C1
O.

-2. OC21gE 35
7.88s43GE os

2.397571E 02

G.

28 -47 :1 12.$69

-5.9?21;33~-~ $.5718?2E nG

2.l'jA119iI OIi ~.:Z23i2s;Eo6
-3.92is~r-sz-i s.s-Ss2tt: ot
-3.9s2163E-03 8.57i6205 01
n. : 0 .

-2.8714466 OL t Z.L749Se b'

t.ess3s26 ns 2.2SaSS~c OP

a. - - tvX 

2.84GO63E O1

-1 .2s3618IE-0

2.520225E 04
O.

-0.460471E 05

2.08318i4 02

e,50s349- 02
e.084069E 02

2.85C995sE 01
o.

5.146$ss2-02

G.

-1.70577&E 07
2.13nV76G 02

9.2,SS73E 01

-g9.SnSTSE 02

3a0sa.000 44 41 4s.nna

2.A20711E 01 2.83G?68E o1

_t 131E-07 G.

2 I2iS 04 5.1764S4E-02

o. 0.
-o8.8128ae 06 o-1.7442SCE 07

t .VS3e0E 02 2.13ssssE: 02

B.52C0846- 4 &4 9.226~nE 01
2.0835§61 02 -6.55501E 02O

6s935.0n) 44 42 Is.I00
,.797025E oI 2.,12994C OS

-1.264615E-o7 0.
2.520213E C4 1.20513SE-02
O. O.

-8.15392T O6 -I.78n7IIE 07
_ n1,0hiiZ e2 2o.35Gtlg 02
6.362MS1E-n4 4.22el7Zt ns

L.n656422 n2 -E .9ra1sE 02

6 SB.989

9.683i3hS CAI6. s258s{-C5
9.GS3qh4E eGt

O o

2.R3499I 31
2.218g99 C07
O.

1 $?.I33
9,793e2GF Ci
9o7e93C2e 0%
9.?~528E 01C

2,2tSD~IC O?
a.

2.E6s7551 05
0.2ss n

so.ann
-4.5s0SG64E

0.
S.644501E

G.

1.04r.e3Ze

-e.7ViSCISE
6.545903E

3.64975GC

22n.0ao

-4.303309E
o.

9.740229E
0.

1.0400:3E

-8.619353E
a.ST~ 43tet
3.649776C

-229.0r, 2 :9
01 s.26624sE 06

Z.21?62E 07

01 2.3,7851E 04

9o6175~,n>-04
07 2.174664Z 0o

GI 2.8sz25§E G'
01 S.S54S59- Ct
03 -2.0911735-07

-199.00n 2 I9

Z.2:7c4tE G7
Os 2.57GTSE C4

07 2.2n7s1!E C5
ns 2.83-5537E Gt
oa I CFi4sz a-t)

ocj _is 1rs-o _

2 11.t950 28 22 5.661
S.e7r0sos Oh 2. .7c6s; 04
O. 67.60 0 CO 03
1.24614CE- 02 9.6f8303E 01

a. o.

-1.249:tZE ~ -2.49as33SE 03
2.SCG95ZE o0 8.047948£ 02
1.AsG~se a, 1.3s524CE n2

t1,s4C1SE oi n .

2 41.0nn 2S 7 47.?80
1.sssncrE ns 2.tsr P E I 04
G. 7.6Cns ;E 03
:.27472GE-G2 9.79t-Da; n

o. o.

-. tif$.~4_ 04 -2 ,6959a9s 0o
0.S/Gl~r_ 1 8.224Z26E 01

1.8C73153E t01 .3S9477E 02
I42f46^C~ 01 0.

-2O -45

-6.G)STGiE-03

2.9SS43G5 01

-6.635704E-aM

a.

,2.8s22hnE n;

1.66158?E 05
Oo

28 -t7 3

S 2 0,111 71 - O'

1.661S6$s. 05
a.

G6nsesnGn 44 42 4,.nnn
Z.r79Foss Di 2.7GS5721S 01

-1.1655s2-07 0.
e.5z02nsz Ce t .2r7S0E-02
U. 0.

-?.4a05'2C Gd -0o.615n9c O7
1.o044e2E 02 O .1522a4£ 02
G.629236 -04 S.2267-SD at

as0.0o o-169.0n 2 T 19
-4-.09n92C 01 I.Gt.CnOZv r-'

O. 2.2!765S7C 7
9.85asoss of 2.757SGO^ -,C
0a 9.02G67C Z-04
1.OnhO1tI 07 2.2373Z t 14

-t,.43t59g5~ 0I .~i25 )a.G659c OS t2.69G2t5i GS
o.6059VIE OGI Issl-7ot G

'iS A . J f.) .

2.09270. 03
n,
1.ar0727Z-02
O,C.

-1.TlS27?) G4

1.sa7GOG: at

2r St 2S.S6r 
2.RaC,,,E o04
7.6:~315A1 OC
09.3Ie24E o1
0.

-3.2Z0S6AC O3
6.Ci254 0E (1
1.,97431E 02

2S -,i0 9a Is.B5 ~

-t. !85sr 91£-n2 q.,q%6Et .I
2.794CGG- G C. 1 117651-.'

oI.IC.7gilE-02 1gO:C ~~ 'iC..

Pt.2tS79tE-02 §.90¢t28' t:-1.oiaS~r9So02 .e,.Stl,121f O'
O. {.

-2.ng 191F. Gt 2.A ?e~*-EC,:
i.o621011 05 8,~IgF;/ 'I

/;

TABLE EXXII.- EPHEMERIS INFORMATION FOR MODE U.

Re____"I _ _ _ _



197

TABLE XXXIII.- THE PL DATA BEFORE COMMENCEMENT OF MODE U

I10
GENINI V AGENA FLIGHT TEST DATA REV NO 28/29 ANT R/T

SU3SYSTEW H-COC49UNICATICNS AND CONTROL

PLI
ION DETECTOR
NUMBER I

0 CTS= .02 V
125 CT=5.02V

'COUNTS

PLZ

ELECTRON DET

0 CTS= .02 V
125 CT=5.02V

COUNTS

PL3

ION DETECTOR
NUMBER 2

0 CTS= .02 V
125 CT=5.02V

COUNTS

GOUJ P 10 S1

44 40 14.222
44 40 14.238
44 40 14.253
44 40 14.269
44 40 14.284
44 40 14.300
44 40 14.316
44 40 14.531
44 40 14.347
44 40 14.363
44 40 14.378
44 40 14.394
44 40 14.409
44 40 14.425
44 40 14.441
44 40 14.456
44 40 14.472
44 40 14.488
44 40 14.503
44 40 14.519
44 40 14.534
44 40 14.550
44 40 14.566
44 40 14.581
44 40 14.597
44 40 14.613
44 40 14.628
44 40 14.644
44 40 14.659

44 40 14.675
44 40 14.691
44 40 d4.706
44 40 14.722
44 40 14.738
44 40 14.753
44 40 14.769
44 40 14.784

44 40 14.800
44 40 14.816

44 40 14.831
44 40 14.04T
44 40 14.063
44 40 14.070
44 40 14.8a4
44 40 14.;09
44 40 14d.t25

66.00 eoeoo~

66.009 ~~ot

66.00 ~:r. f

66.00 o

66.00 C*6461

66.00 144** 44

66.00 Co** O .40

66.00 0o44444

106.00

66.00 1-00.006

cS(.ooo

66,00 0i7.00

65.00 4441.00

66.00 1216o6

66.00 9o4.00

66.00 0 346.00

66.00 123.00
122.00

66.00 121.00
119.00

66.00 1l7.00
115.00

66.00 111.00

106.00
66.00 100.00

66.00 94.00

£6.00

G6.00 7G.00

j5.00

CIo0 49.00
66.00 40.00

33.00

C6.00 29.00

I1 .i
I t

TIME
HR "I SEC

PL4
TEMPERATURE

OF ION
DETECTOR
NUMBER I

DEC F

PL5

TEMPERATURE

OF ION
DETECTOR
NUHBER 2

DEC F

15.00

15.00

15.00

14.00

14.00

15.00

14.00

15.00

14.00

15.00

15.00 42.5 57.4

14.00

14.00

14.00

14.00

14.00

14.00

15.00

14.00

15.00

14.00

14.00

14.00

1it

I

I
i
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TABLE XXXIV.- UNDOCKING SEQUENCE FOR MODE U, GEMINI X

Time

44:40:15.874

44:40:15.905

44:40:16.440

44:40:16.738

44:40:17.825

44:40:18.503

Event

First effects noted on PL-1

First effects noted on P1-3

Commence unrigidizing

Second thruster firing effects

Commence third firing for At = 1.3 seconds

Spacecraft release

I .1 .
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Figure 65.- Inboard ion sensor telemetry volts as a function of time.
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interest is provided in this report in appendix H-I, Included in other

sections of appendix H are the data stream summaries for thruster firings,

Gemini vehicle orientation, film analysis, PL data reduction, and S/C AV dur-

ing this period. The results of the thruster firing analysis leading to a

characterization of the vehicle separation as a function of time after

undocking is included as appendix H-VI. Figure 66 and table XXV summarize

the correlation in separation between vehicles with the same time base as

the PL data. There is good agreement in the film and thruster distance

computations at the initial separation (order of 5 percent agreement).

Consistently higher values are obtained with the thruster data, and at a

15-meter separation the discrepancy is on the order of 20 percent. The

thruster program results may have built-in incremental velocity bias errors

and are not considered to be as reliable as the film data. As discussed

earlier, the determination of separation utilizing film could be checked

against known geometry values and in this case was found accurate to at least

2 percent of the value measured. Long term variation in the telemetry output

for both inboard and outboard ion sensors using the computed values of the

distance is shown in figure 67 (a), (b), (c), and (d). It is observed that

after reaching an apparent stationary value at 82 to 83 counts (3.32 volts),

the inboard ion sensor began to exhibit a slow decline. This decline in

value, which has been the subject of considerable investigation, results in

uncertainty in the value of ambient ion density.

Computer calculations tf the electron temperature, the electron
current at breakaway t and tlie space potential have been carried out for

1I 



TABLE XXXV.- AXIAL DISTANCES FROM GEMINI TO INBOARD ION SENSOR
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Figure 66.- Distance from Gemini to ion sensor as a function of time after undocking.

42

ro
o
Io



50 

Z' m Vf

(a) Long term varian;ion, inboard during docking.

Figure 67.- Sensor values during docking and undocking.
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(b) Long term variation, outboard during docking.

Figure 67.- Sensor values during docking and undocking. (continued)
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Figure 67.- Sensor values duriing docking and undocking. (Continued)
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an extensive period of time before, during, and after undocking. These are

provided as appendix J-8. "Figure 68 illustrates the difference in the

appearance of the retarding potential curves for the electron sensor just

prior to undocking and at a vehicle separation on the order of 45 feet.

The mode U undocking occurred late in the afternoon (local time) and it is

likely that changes in ambient atmosphere conditions were being superimposed

on the wake effects. To isolate the wake phenomena from such possible

fluctuations in the ambient ionosphere during the time of the measurement,

the electron temperature and computed densities are plotted as a function of

local time for the orbit of mode U and for the two successive orbits follow-

ing (figs. 69 and 70). Although there is some effect of ambient changes,

the decrease in electron temperature and the increase in electron density

observed during the undocking were much greater than those associated with

such changes in the ambient condition. It has been suggested (ref. 11) that

the ambient effects can be correlated with variations in geomagnetic latitude.

For example, on each of the three orbits investigated the Agena achieved

maximum latitude of 290 north near 1500 hours local time, which is the

position of maximum electron temperature and minimum electron density in the

ambient variations displayed in figures 69 and 70. Figure 71 shows the

variation of electron temperature as a function of geomagnetic latitude for

the second orbit following the undocking.

Figure 72 shows the variation of space potential, electron temperature,

and electron density with a Gemini-Agena separation (calculated using
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Figure 72.- Axial wake profile for $s, Te, and densities.
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thruster firings). A correction procedure for the inboard sensor data was used

(ref. 11). The data of interest for axial variation should be restricted

to times less than 44:40:41 S/C g.e.t. Examination of the film record

shows that a strong thruster firing at this point resulted in motion

of the Gemini upward and to the right so that the departure was no

longer a purely axial one. It is observed that the partial failure of

the inboard ion sensor apparently occurred at this time. The distance

of the Gemini short end from the inboard ion sensor at this point was on

the order of 25 feet.

MODE A, GT XI

The wake mapping maneuveri designated as mode A was Carried out during

a nighttime pass over the coast of South Africa at approximately

03:45 S/C g.e.t. Inspection of the film record and Gemini angle orienta-

tions show that the maneuvers commenced with an undocking in a TDA-south

position. The Gemini S/C was positioned so that its longitudinal axis

lined up with the bisector between the two outboard sensors (Ifig. 41).

Subsequent transverse and axial maneuvers as called for in the flight

plan were carried out in almost classic textbook fashion by the Gemini XI

crew. However, two serious problems developed as follows.

1. Data acquisition problems in the telemetry links during the

initial downward pass from point A to B caused loss of the near wake PL

data in the period from 03:45 to 03:46:18 (fig. 73). Thus a substantial

portion of the transverse maneuver between points A and B is not available
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in the tab runs. A considerable effort was exerted by NASA/MSC to retrieve

this information. The results of this effort; and information on ephemeris,

spatial separation, the Gemini attitude angles, and the PL data tab runs

are available at MSC.

2. The film data had no time synchronization marks. Apparently,

the timing channels FDO1 and FD03 on the Gemini malfunctioned..

Figure 74 (a) shows the variation of the outboard ion sensor telemetry

voltage over the nominal time period designated for mode A in the flight

plan. The departure of this plot from a smooth variation is identified

as the result of thruster firings (fig. 74 (b)). A detailed plot for

PL-1 at acquisition.of signal (AOS) is given in figure 714(c).

The outboard electron sensor data were scanned in the manner shown

in figure 75 prior to the use of hand plotting and computer programs.

Figure 75 shows the variation of the saturation value of PL-2; the value

at V = +8.8 volts corresponds to the first point following the calibrate
g . L

pulses. Such data, originally considered as only suggestive, became most

useful in view of the difficulties encountered with Program Electrons in

the presence of extensive thruster firing activity. -The PL-3 channel,

as expected, shows zero output for TDA-south except at short intervals

identified with thruster activity (fig. 76). The data of figures 74Ca)

and 75 are presented on an expanded vertical scale on the same time base

in figure 77. Also shown in figure 77 is the tentative assignment of

positions according to the flight plan of figure 42(a). As noted above,

the initial point A was reached before data acquisition so that the
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point A' is somewhere between A and B. As the data are interpreted, the

variations shown in figure 77 are described as resulting from the follow-

ing maneuvers; figure 42 (a) supplements this discussion.

1. There is a monotonic increase in both currents as the Gemini

moves downward taking its wake out of the Agena sensors-; that is, both

currents approach ambient unperturbed readings. At the time of'approxi-

mately 03:47:24, where the data peak, it is- assumed that point B in the

flight plan was reached and Gemini motion reversed. Figure 74(Cb) shows

a large amount of thruster firing activity at this- point.

2. The drop in currents from 03:47:30 to 03:48:30 g.e.t., is assumed

to result from upward motion of the Gemini.

3. The increases in cur-rnet for 'times followig 34:3 are assumed

to result from a linear axial departure.

Figures 78 and 79 give the computer calculated values of current to

outboard ion sensor (IA) and current to outboard electron sensor (I B ) for

the time period of mode A.

Figures 77 to 79 were essential in determining the relative position

coordinates when there were no timing marks available' on the film. A visual

inspection of the Gemini XI film record on a film reader allowed the

identification of that part associated with mode A. A particular frame

was then associated with point C and thus given a time assignment by

using figure 77; that is, point C corresponds to 03:48:30 S/C g.e.t.
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With this key identification, it is possible to count frames. The camera

ran at one frame per second.. The technique is illustrated in table XXXVI.

The relative position coordinates were obtained from the film data by

NASA/MSC personnel using this table as a guide. The tabulations of

film data reduction are available as- appendix XI-B. Plots of the sensor

currents as functions of separation are given in figure 80. Table XXXVII

and XXXVIII summarize the pertinent data.

As part of the attempts to pin down the time variation of the mode A

sequence, schematic drawings of the Gemini S/C relative to the orbital

velocity vector were generated. Three of these are given in figure 81.

Part (a) shows the S/C as it was- oriented prior to the undocking from

the Agena. Part (b) gives an intermediate orientaLiun ju't beforie

achievement of the alinement characteristic of the mode A-maneuver; about

one minute prior to the point A as- designated in table XXXVI. Part (c)

is typical of the way in which the Gemini XI' astronauts were able to main-

tain nominal orientation throughout the mode.

Thruster firings are summarized in figure 82 and "clean data" regions

are indicated. Most of the program electron printouts (appendix H) are

restricted to these regions because the computer program has a high

rejection for the data affected by thruster activity.

The retarding potential characteristic of the electron sensor

exhibts informative changes- at different parts' of mode A. 'Fgure. 83

compares the plots at the-mode extremes (points A' and D) whereas figure 84 (a)

compares the PL-2 traces ifor points B and C. Figure 84 (b) compares the plots

for points C and D Figures 85 to 87 show the variation of electron

temperature (Te), /C potential ( ), and normalized potential ( n)

during the mode A maneuvers.

'i '
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E XXXVI.- GEMINI XI FILM ANALYSIS

DESCRIPTION AMOUNT OF FRAMES SEC. TIME POINT IN MODE ASSIGNED TIME S/C-GET

Docked

Undocking, repositioning,
then out-of-sight

Out-of-View

Returns to view and remains
in same position

S/C Moves downward

Agena Goes out of view

Lights Disappear

Lights remain Out

Lights appear

One light in view

Lights in view

Agena in View

Linear Departure

In complete darkness

Lights in view (approaching AGT)

Agena in view

1818

106

115

106

1L5

21)

15

38

1

35

1

20

16

38

1

35

1

63

1

305

10

71

1

63

1.

;05

1.0

71

:.

A

A'

B'

03:41:36,- 03:41:54

03:41:55 - 03:43:40

03:43:41 - 03:45:35

03:45:36 - 03:45:55

03:45:56 - 03:46:11

03:46:12,- 03:46:49

03:46:50

03:46:51 - 03:47:25

03:47:26

03:47:27 - 03:48:29

C 03:48:30

-- , '' 03:48:31 - 03:53:36

D 03:53:37 - 03:53:47 :

__-- 03:54:57

-- . 03:54:58

! PL-l,2,3 all begin
03:46:18_ ...... . ... .. .A..... ........ ~~~~~~~~~~~~~~~~~~~~
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TABLE XXXVII.- MODE A THRUSTER ACTIVITY AND FILM DATA

Spacecraft Mode PL Thruster Film
g.e.t. point data activity data

None between 03:46:00, then
up (16) and forward (12, 11)

None, calculate position =

Fire down at 03:47:23.945
for 0.7 sec, assume
reverse direction

Fire (14) -right at
03:47:29

Left
Fire
Fire

and right
up at 03:48:,'8.921
down at 03:463:31.621

Fire up at
Fire forward at 0o:3:48:34

Fire forward at 03:48:58

S/C stationary until 03:45:56
(4-sec disrupt), then moves
down at X 0.2 f.p.s.

Calc. pos. = 18 x 0.15 = 2.4,
film shows z = 3.7 ft at
03:46:08, last frame read:
x = 11.5, y = 2.6

Lights disappear,
calc: z = 7.5 ft

z = 12.5 ft

None reduced, lights appear at
03:47:26, assume motion at 0.2
f.p.s., calc. z = 12.5 - 6.8 = 5.7,
film shows 4.9 (6-frame average)

x
18.07
19.44

25.09

37.46

50

Y
3.53
2.96

z
1.30
0.05 Az X 0.15 f.p.s.

-1 Ax e' 0.3 f.p.s.

-4 Ax X 0.4 f.p.s. i

-4 Ax , 0.4 f.p.s.

VTS PL-2
not

abailable

A

A'

Near
B

B

C

C

03:45:36
to

03:45:55

03:45:55

03:46:50
to

03:47:25

03:47:39

03:48:00

03:48:30

03:48:40

03:49:00

03:49:30

03:50:00

03:51
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4.22

4.46

4.66

4.62

4.46
4.34
4.14

4.30

4.42

4.46

4.70

4.74

4.74

4.8O

2.98

3.22

3.38

3.38

3.26
3.06
2.94

2.90

3.06

3.14

3.34

3.42
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TABLE XXXVIII.- MODE A DATA SbDIVIARY

Spacecraft Position I, I T
g.e.t. x Y z 2 e

03:46: 08
to (11.43) (2.65) (-3.5) 3.4 x 10-

8
1.2 x 10-

8
0.6 0.14 4.27

03:46:18

.-- .---. 3: 46:50 7 7.56 x 10- 8 1.9 x 10- 8 0.8 0.105 7.59

03:47:21 12 1.2 x 10-8 3.6 x 10
- 8

1.0 0.098 10.55

- -8
03:47:24 12.5 1.2 x 10

'
-
7 4.4 x o10- 0.8 0.079 10.24

03:47:40

03:48:00 14.4 4.17 5.3 8.39 x 108 2.5 x 10o 1.0 0.106 9.48

03:48:20 16.5, 4.26 2.4 6.29 x 10- 8 2.6 x 10-8 0.8- 0.111 7+*+9
1.0. C

03:48:40 19.44 2.96 0.05 5.67 x 10
-

8 1.1 x 10
-
8 0.6 0.1 5.85

03:48:52 22.80 2.63 -1.27 6.57 x 1 -8 1.6 x 10o- 0.6 0.101 5.97

03:50:127 
03:50:-13 · 54.36 -0.53 -6.11 1.32 x 10 -7 34 x 10o 0.8 0.091 8.92

03:49:45 43.86 -1.48 -5.01 1.22 x'10 -7 2 x o
-

8 0.6 0.084 7.31

03:49:34 39.66 -0.16 -4.1 1.1 x 10 - 7 2.3 x 10
-
8 0.6 o0.10oo 6.03

03:52:42 120 calculated 1.58 x 10 7 2.5 x 10o 0.8 0.073 11.24

03:53:58 160 calculated 1.58 x 10- 7 4 x o-8 0.8 0.08 10.38

/I

ro

%0



Orbital
7/ vector

Gemini
axis I

03:39:33.39 GET

03:39:33.39 GET

Pitch 175.50
Yaw 2760
Roll 175.0° I

(a) Orientation prior to mode A Cdocked with Agena, TDA-south).

Figure 81.- Spacecraft orientation. .
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/
/

Pitch 184.70
Yaw 343.40

/ / Roll 187.1°

/ /

03:44:30.94 GET

(b) Orientation approximately one minute before point A.

Figure 81.- Spacecraft orientation. (Continued)
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Pitch 179.1 °

Yaw 359.9 °
Roll 179.7 °

03:47:50 15 GET

(c) Typical orientation during mode A.

Figure 81.- Spacecraft orientation. CConcluded)
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(b) Plots at points C and D.

FO'SWEEP COMMENCING AT

03: 48:42.969

Te 
=

970 (POINT C)

la,'= 1 25 x 10

9.0 8:0 7.0 6.0 5. 4.0 3.0 . I. 0

GRID VOLTAGE'.

(b) Plots at points C and D.

Figure 84.- Comparison of PL-2.plots. (Concluded) Cr)
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Figure 85.- Comparison of program electron results and hand computations on
electron temperature (T ), mode A.
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Figure 86.- Comparison of program electron results and hand computations on
spacecraft potential (m ), mode A. o
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Finally, figures 88 and 89 present a concentrated data dose for

T and $ prior to the mode A undocking (103:36:01.375 to 03:36:59.439
e . ..-

S/C g.e.t.) and i.n the vicinity of point B in the mode A C03:47:00.500

to 03:47:59 S/C g.e.t.j.
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MODE BL-O1 COUT-OF-ORBITAL PLANE)

According to pilot voice tapes, undocking and positioning for--mode B,

sequence 01 commenced at 02:12:12 spacecraft g.e.t. with the Agena in the

TDA-south orientation. The S/C-ATV was over Tannanarive, Madagascar, and

had entered darkness. The crew records show that the maneuvers of mode

B-01 occupied more than 13 minutes with completion noted at 02:25:54

spacecraft g.e.t. on the voice tapes. Inspection of thruster firing

bilevels for this period shows a firing of GE 09 (aft) for 0.6 second

at 02:22:47 spacecraft g.e.t. It was concluded that this event signified

the termination of the maneuver.

Much of the data from B-01 was not available as a result of Agena

tape erasure. The problem was further compounded by inadequate coverage

of'film data. Figure 90 shows the missing PL data gap to occur almost

over the entire B-01 maneuver. Since film data for this mode were not reduced,

it was necessary to use the thruster firing bilevels CGE 01-16) and the

computer word tabulation (group 31 of the S/C-DKO1, DK02, and DK03) for the

appropriate attitude angles.

Rendezvous and docking of the S/C with ATV occurred over the USA at

the end of the first orbit. The mode B-01 commenced after a docked yaw to

the TDA-south orientation. Undocking time was determined by inspection

of the GE thruster records:. It is-deternined as occurring at 02:11:10.048

S/C g.e.t. (table XXXIX). Figure 90 plots the PL-1 telemetry volts as a

function of time. The missing PL data apparently, was- lost when the crew -

ran the tape recorder for mode B-02. Real time coverage was-lacking over



~~, W rulilL~A
.. X undock

e . 5 -5 Fine Aft

Mode
_ ,, 4 I . .

3 3

U3I r



S/C ge.t . usters :.Attitudes

: --' ' ' .(.:L-- : '2) bilevel tabs GE 01- 01b. OK-1,-02,-03

02:10:17.0636 - . 4.98 !ne 39 275 33.
2: 1:1 . TAB 3.66 4.90 3 sec. llfire S51 273 -4

(undock)

02:12:02.848 3.58 4.86 0.3 sec. ire Aft. .. . .. . 4..

02:12:12 Pilot say;s we are in Mode B-01

02:14:34.8 3.46 4.78 R'ot. th-rustors case for 1 min. 185 3 - .i

02:1428 g3.42 4.78 Trans. thrustors cease for

(Pt. P .) 2 ' . after GE13 fires left

02:15:07 3.26 4.62 fo thrust 184 356 1E2

02:15:14 3.18 4.54 Ino thrust

02:15:30 2.86 to 3.18 14.46 Nio thru.st .

02:16:00 2.86 to 3.18 4.46 No thrust rs 184 5.6 1de

02:16:20 : 3.26 4.50 GEonB fires left

02:16:47 3.364 4.62 GE16 fires up

02:17:03 No data No data GE14 fires ruit 190 2.5 112

(Oi0 rt C?)

02:16:50 3.38 4.74. 186 . 11_ .3i}
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the Indian Ocean between Tannanarive, Madagescar, and Canaveron, Australia.

Before LOS at TAN, a substantial portion of the A.B=C leg of this sequence

was telemetered; however, these data are reduced.

Point A is the initial position of the mode and is determined by

scanning the thruster fire data for an AFT burn following the undocking.

Such a 0.3 second firing occurs at 02:12:02.848 S/C g.e.t., about one

minute after the undocking. Another firing occurs almost two minutes

later at 02:13:57.823 S/C g.e.t. These are followed by firing of GE 11

(forward) at 02:14:10.023 and GE 13 (left} at 02:14:28 .024 S/C g.e.t.

The rotational thrusters stop firing at 02:14:34 S/C g.e.t. Finally,

the S/C attitudes at 02:14:30 are 1850 for pitch, 350° for yaw-, and

1800 for roll. The rapid drop in the S026 sensor outpuL il the time

interval from 02:14:30 to 02:15:45 S/C g.e.t. is assumed to result from

motion of the S/C in the BEF orientation across their field of view-along

the A-B-C trajectory illustrated in figure 42(bl.. Point C is- assumed to

be reached shortly after GE 14 fires (right) at 02:17:03 SiC g.e.t.

The simultaneous variation of V1 and VTS is plotted in figure 91

(fig. 77 for mode A). The data from Tannanarive station are full of

glitches. In most of the passes over this station, including the one for

mode B-01, PL-2 has frequent spikes- CT = 5.10} during each cycle. As

noted on figure 91, PL-l appears to oscillate between the values- of 2.86

and 3.18 volts during the dip in readings associated with passage of the

S/C past point B. Timing gaps- appear at 02:16:01.429 to 02:16:20.446

as well as a clock glitch extending from 02:16: 21.1130 to 02:16;46-.446
-
.
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The hour and minute scales in this period read 20:28 S/C g.e.t. instead of

02:16 in the printed tab..

No film data were reduced for this- mode, but two different tabs

using thruster-firings computer programs were supplied by MSC. The results

were not good, as can be seen from inspection of table XL where data

for XYZ coordinates from thes-e tabs are compared with. the best estimates

of the S/C-ATV relative position coordinates. Subscript 1 refers to data

extracted from the run identified as sequence number 1Q0O06 and subscript

2 refers to listable output from sequence 00005 (15) dated 8/2/67. There

is wide disagreement in X and Y coordinates for these two runs-, and

there is a considerable deviation of both results from the estimates based

onr table XL and the flight plan. Figia'e 91 consequentlvy repres-ents, the

best effort to plot the spatial variation of ions and electrons- in the

wake of the S/C along a trajectory designated as ABC.

In figure 92 (a), (b), and (c) the PL-2 retarding potential plots are

compared for conditions as follows.

(a) About 1 minute before undocking and 3 minutes after undocking

while maneuvering the SlC into-position A of the flight plan

(b) At the beginning of the transverse cut (A) and near the dip

in the middle (B)

(c) At the position B. and somewhere in the vicinity of C

Whereas the maximum variation in PL-%l was about 0.75 volt or a ratio

, T -c ',- 00-0 7 5
-,T/-~ . - = 0.18.T C



TABLE XL.- RELATIVE POSITION OF S/C AND ATV FOR MODE B-O1
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II

Position of MSC analysis of
TS/cgret. S/C (use tig. 2-40b) position frcm thrustorS/C g.e.t.

from analysis of table 4-8 . -

_ _ _ _ _ Y1 2 Y1 2 .2 Z1 2

02:11:10 Docked O _ O _ 0 _

02:11:13 Undocked O _ 0 0

02:11:44 Undccked & moving 0 0.1 -2 U u

02:12:02 Undetermined 2.2 20 -3 -0.8 0 O

02:14:28 Point A

x-5', yl15' z=O -11 153 -31 -12 10 10

02:15:45 Point B -3.3 238 -51 -23 16 16

x>5', yO, z=O

02:16:08 Between B&C -0.9 263 -57 -27 18 18
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The analysis of figure 92 gives YB at point C as 3.2 and VB in the

vicinity of B as 2.5. -Hence

N e/ = 10 8 = 0.16 (45)

There is a large change in measured potential of the vehicle relative to

the space plasma between the docked and the undocked cases. This change

is much larger than the variations in Y in traversing the wake.

MODE B-.02 (IN-ORBITAL PLANE)

According to the film data received from NASA/MSC on March 13, 1968,

the first reduced frame is at 02:27:46 S/C g.e.t. with the S/C-ATV separa-

tion 25.6 feet. From the pilot voice tape at 02:25:54 they stated: "Tape

completed mode B sequence 1. We are doing mode B sequence 2. In another

ten minutes we will be through." At 02:31:52 it was stated that sequence

02 was completely finished. It is noted in the thruster firing record

that at 02:22:47 GE 09 (AFT) fired for 0.6 second indicating a return

toward the ATV after completion of BtO1; that is, the S/C moved from

position G-H of figure 42 (b) to point A of figure 42 Cc).

The PL data coverage is complete except for the initial maneuver

around point A indicated in the suammary table for mode B.O1 (-table XLI)

and in figure 93. The relative position coordinate information supplied

in both film reduction an1 in thruster program analysis is contradictory

and obviously incorrect.

F 1
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-

_TABLE XLI. - MODE B-02 SI 

SIC g.e.t. 1 Sr Thrusters it
(PL-1) crL2 1; l~: . I , ~ _ _

2.94

3.06

3.18

3.26

3.06

2.98

3.18

3.38

3.42

3.46

3.

3.83. 863. 6

3r'4

4.34

4. 38

4.46

4.50

4.34

4.30

4.54

4.70

4.74

4.74

4.74

4.66

4.74

4.82

Fire GE09 for 0.6 sec

(AFT)

Intermitent fire of

GE 11 (forward)-

No fire

Fire up (move down)

GE 16 also Fwd. GE 11

Fire down (GE 11) and

forward (GE 11) .....

stop S/CJ

Down and forward fire

Fire down & forward

(move toward C)

Then cease fire for

one min.

Fire forward 2 sec.

·Interval, then fire

R at 02:27:27

Left & rt. & up firing

-to 02:28:44

Quiet period then

up once again

Quiet

Quiet

Past D
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Figure 94 shows the variation of PL-1 up to the beginning of mode B-02.

Figure 95 compares PL-2 plots for points A and D in the maneuver. PL-1

goes from 2.94 to 3.70 volts NT/N = 1 7 6 = 0.174), the value for B

goes from 2.3 to 3.2 volts (N /N = 10 - 9 - 0.126).
e 0

MODE B-03, DAYLIGHT, INCLUDES THE NUZZLE EXERCISE

Sequence 03 of the maneuver series designated as mode B was carried

out from 03:00:37 to 03:13:17 S/C g.e.t. according to pilot voice tapes.

Sequence 02 was completed at 02:31 and as noted on figure 94, the S/C

return to the ATV commenced at 02:36 with considerable effects on sensor

readings observed. Repositioning of the S/C for B-03 apparently commenced

at 02:58 S/C g.e.t. as judged from a chalnge in the attitude angles.

Figure 96 is a series of schematic sketches using S/C attitude angles as

a means of tracking the evolution of the mode.

Film data for almost all of the B-03 are not .available as a result

of a malfunction in the camera setting. Instead of the nominal f/16

exposure setting called for in the flight plan, a setting of f/64 was used,

causing underexposure in all frames. Therefore, indirect methods were

required as indicated in figure 96.

Point A of B-.03 (also designated as the "nuzzle" exercl.se by Conrad

and Gordon) was added to the original mode plan at the suggestion of the

Gemini XI crew. It was an attempt to provide a maximum blocking cross-

section of the S/C for the S026 sensors and, as a result of crew daring and

skill, it providedlone of;,Ithemost interesting features-of the S026 experiment.
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I .

At 03:01:01 S/C g.e.t., the crew stated: "Be advised we are doing several

parts of S026 and Ii haYe--it 18 inches: to the sensors at this time.'" An

artist's conception of the nuzzle exercise is given in figure 43.

Figures 97 (a) and 97 (b) show-the concept of the exercis-e as- it was-

actually carried out. The crew-comments (dated 5/6/68) are as follows.

"1 remember the nozzle quite well and your first sketch is'correct

and also, your second. Dick and I just discussed it.

We flew in so that our nose (X-axis) moved parallel to the Agena'ts

X-axis. Therefore the tip overlapped the sensor. We continued into where

the window was probably 18 inches from the sensor; however, the perpendicular

distance sensor to spacecraft was probably six inches."

F'igure 98 shows the effect of the nuzzle oil P-1i teleieetly. A

comparison of PL-1 and the saturation value of PL-2, designated as- Y

is given in figure 99. There is at least an order of magnitude depletion

in both electron and ion currents, clearly the largest effect observed on

outboard sensors in all of the maneuvers. A comparison of PL-1 RPA plot

for the "deep" nuzzle case and the case after withdrawal of the SIC clearly

shows the correlation between breakaway valves of VI (YB ) and ¥ TS;

that is, for the case illustrated in figure 100, A VTs = 0.9 volt and

VB = 1.0 volt. There is little change in space potential (about 2.1

to 2.2 volts) in going from wake to ambient. The electron temperature in

the wake is somewhat higher than that in the ambient.

The behavior of PL-3, is of interest here. As noted in the discussion

of data anomalies Kref. GENERAL PROPERTIES OF THE S026 DATA STREAM - Data

Anomalies and Special Effects) there is a residual non-zero value for the

I ,
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S-26 Sensor

C one 0,; --~-iOrbital Velocity

(a) Spacecraft approaching sensor.

Figure 97.- Nuzzle exercise.
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Orbital Velocity

(b) Spacecraft passing sensor.

Figure 97.- Nuzzle exercise. (Concluded)
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TDA-south orientation during sunlit conditions-. However, the dip in

these values is- associated with the nuzzle exercise.

The remainder of the B-03 results- are of secondary interest since

the transverse maneuvers apparently occurred-at S/C-ATV separation

considerably in excess of the values nominally suggested in the flight

plan. Figure 101 gives the variation of PL-l during the entire mode with

tentative identification of the nominal mode positions-. Figures 102 ('a)

and 102. (b) give PL-2 RPA plots prior to the beginning of the S/C maneuvers

for mode B-03 and following completion of these motions-.

MODE C, THE HIGH ALTITUDE ROLL

According to the S/C records the maneuver designated as -mode C

(fig.4 4) was carried out; however, there is no PL data. No telemetry

records from the Agena could be found for the key time identified,

by plotting the roll angle variation, as 41:24 S/C g.e.t. (fig. 103 (a)).

Pitch and yaw variations of the docked system are shown in figures 103 (b)

and 103. (c).
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(a) Rol:L angle.

Figure 103.- Mode C, angles as a function of time.
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Figure 103.- Mode C, angles as a function of time. (Continued)

l .J



3600

27 00

180°

900

no

I I I I I I

~~~I_ = I - -_l .-
41:2 -00

41:20:00 41:21:00 41:22:00 41:2 3:00
TIME

41:24:00 41:25:00 41:26:00

(c) Yaw angle

Figure 103.- Mode C, angles as a function of time. (.Concluded)

r
I II II

II I Il

1=



273

DISCUSSIONAND' ANALYSIS

QT X, MODE U

Inboard Ion Sensor Analysis

The response of the inboard ion sensor PL-3 during the undocking

maneuver has been analyzed in two previous publications (refs. 8 and 9).

In these publications, mention is made of the partial failure of the PL-3

detector, which was apparently. connected with the strong thruster firing

occurring at 44:40:40.7 S/C g.e.t. The existence of a short-data gap

following this firing also lends credence to the assumption that something

went wrong. There was some telephonic dialogue between Troy and Medved

concerning the possible malfunction of PL-3 even earli.er in the mssicn.

However, no general agreement on this point has been reached. It is

suggested that in future work on instrument analysis a careful study of

the entire mission behavior for PL-3 be carried out. Such a study is

beyond the scope of the present program on data reduction. It

has been assumed in references 8 and 9, and in this discussion, that the

responses of the PL-3 sensor up to the data gap of figure 67 were at least

correct for a determination of relative current magnitudes. The current

ratios are directly obtained by employment of the following relationships.

I 5.101 1+Vt and I = 5.10-
1 1 + Vto

Thus

LIo = n/nO = 
A V

(O6IV
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Where AV is the difference in the telemetry voltage between the value

at abmient and that measured at the point Z. The ambient value is

.designated by subscript "zero" and = 3.32 volts for this mode.' This
to

is based on the observation that the telemetry- output in the time period

44:40:33 to 44:40:40 is constant at this value. The corresponding dis--

tance is approximately two and one-half times the radius of'the-largest

disk. A large number of theoretical papers has appeared in the literature

concerning the structure of the depletion zone behind orbiting spacecraft

in the ionosphere. No one model has been accepted as generally correct for

all regions, even for considerably .simpler geometrical shapes than those

encountered with the Gemini. In figure 104 the Gemini geometry profile

is drawn to scale and two key points are i'dentified for analysis- of the

data. The neutral approximation due to Gurevich et al is- viewed as- a

simple means of testing the'experimental results- against some predictable

model. Severe difficulty is encountered in applying the neutral approximation

to a vehicle with the shape of a Gemini spacecraft. It has- been suggested

that the ion wake structure produced by a geometry of the type shown in

figure 104, flying in the direction indicated (V parallel to its longitudinal

axis of symmetry), would be similar to the structure of the depletion

zone produced by a sequence of equivalent disks of appropriate size and

spacing. These dimensions are identified in figure 104. Transition

regions (overlap zones) are identified as the neighborhoods of points

where the relative particle concentrations produced by the respective

disks acting alone 'rould '>e equal. Therefore, the point P,, is that

I J
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with neutral approximation

Figure 104.- Gemini geometry employed for equivalent disk analysis.
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location satisfying the equation

Rij (Pij) Rji(Pij (47)

Such a relation follows from geometrical analyses as that illustrated in

figure 104 where points P12 and P23 lie at the intersection of the

lines connecting the edges of the respective disks with. the longitudinal axis.

The expression for the axial variation of ion density according to

the Gurevich model is given by the following.

n=n Oexp 41 .48)

-= z_ (49)

V+

= o ( 50)

where 1 2here2 mv+ = kT (51)
2 + +

The ratio of orbital velocity (V o to the ion thermal velocity (i+) is

designated as a Mach number C.u). The telemetry voltage varies as-the loga-

rithm of the current (eq. 46). Assuming that current is directly proportional

to the local particle concentrations, a simple expression for testing

validity of the non-interacting disk theory as- applied to this particular
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experiment results from combining equations 46 and 48.

I X n
V - (v52)Vto Vt log1 0 (52 log) n

or

2 1
Vt = Vto -2.3 (pRo) 2 -(53)

When the telemetry voltage is plotted as a function of the reciprocal of

the square of the distance, the appropriate slope of any linear portion of

the curve should provide a measure of the ion temperature. Such a test

plot shown in figure 105 (a), (b), and (c) provides an estimate of the

Mach number. The value for a- was found to be 4.5 which, for a mass number

of 16, implies an ion temperature in the neighborhood of 20000 K. Electron

temperatures determined from PL-2 were found to be 25000 K during the

same time interval (fig. 62). Theoretical curves for the variation of the

density, or current ratios with distance behind appropriate disks, can

be plotted as shown in figure 106. The term labeled R1 is the theoretically

predicted plot according to the Gurevich model (eq. 48) of the density or

current ratios as a function of distance downstream from the disk of

radius R1. The R2 curve is the predicted variation of the density

ratios as a function of distance downstream from the disk R
2

The change.in the Z axis is of interest (fig. 104). Although the third

and largest disk R3
is also of interest, its- Gurevich shape is very

similar to that of R2 crossing at a value of Z2 = 690 cm designated

in the figure as P2 3
'
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The theoretical curves, are plotted for the two disks, assumed to be

completely independent and noninteracting, as a function of the respective

distances behind each disk. The following observations on figure 106 are.

noted.

1. For a distance between 20 cm and 130 cm, the wake appears to

follow the predictions of the Gurevich neutral approximation exactly as-

if only the short disk R
1

were determining its structure. This is not

too surprising since an appropriate Mach number C~_.=. 4.5) was chosen from

the linear portion of figure 105 in the region of the short disk influence.

2. Between 150 cm and 300 cm there is an apparent overlap zone show-

ing the combined influence of the R1 and R2 disks. The region of

overlap exhibits relative densities considerably below the expected if only

one of the disks were present.

3. Between 250 and 360 cm (P23 = 360), the data can be interpreted

as essentially following the R
2

curve with possibly some influence

from R causing a slightly lower value of the relative densities- in

this region.

4. At P2 3, which is the point where the line connecting the edges of

R2 and R3 intersects the Z-axis, the data exhibit another sharp change.

The wake at distances beyond this transition point is considerably faster

than the Gurevich model predicts for either of the disks R2 or R
3
.

It has been suggested (ref. 15) that the abrupt change at P23 results

from electric fields, in the'vicinity of the spacecraft, which produce a

deflection effect on particles that would be -moving -more or less' parallel
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to the Gemini surface along the lines connecting the edges of the two

disks R2 and R3. This idea is pursued in detail under, "Electrostatic

Effect on the Particle Density in the Wake of the Gemini". A careful analy-

sis of the region between P23 and P12 should be carried out, utilizing

the viewpoint of a neutral approximation. It appears possible to predict

the axial concentration produced by two such disks. If conjectures based

on this interpretation of the data are correct, such a prediction should

agree quite closely with the data shown in figure 106. Uri Samir has

suggested an alternative way of testing the areas of agreement between

the data and neutral approximation (ref. _). The normalized ion currents

are shown in figure 107 (a), (b), and (c) as a function of normalized dis-

tance for each of the three main disks labeled R1, R2, and R3. These were

generated from the neutral approximation previously mentioned for several

values of Mach number as shown. Table XLII presents a comparison of

the observations and the theoretical values. .Table XLIII is a summary of

data and computed values for 1/Z2

Outboard Ion Sensor (PL-1)

The behavior of the outboard ion sensor is indeed a puzzlement. The

reading prior to undock is not characteristic of the static wake condition.

This conclusion is borne out by inspection of the long term variation follow-

ing the undocking, assuming the effects of thruster firings have been

removed (figs. 30 and 31). Upon undocking there is a drop in the outboard
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TABLE XLIII.- GEMINI X DATA

Time 2 -3 2 -3Time Z 1/Z x 10 1/Z2 x 10 3

44:4o0+ Film Thruster Film Thruster Film Thruster Film Thruster

15.800 1.7 1.600 20.1 20.0 344 393 .2.47 - 2.50

18.488 3.5 4.09 21.9 29.49 82 6o 2.08 1.98

19.628 3.6 4.36 22.0 22.76 77 52 2.06 1.94

19.769 3.8 4.49 22.2 22.89 69 49 2.02 1.92

20.128 4.0 5.12 22.4 23.52 62 39 1.99 1.83

20.456 4.3 5.52 22.7 23.92 54 33 1.94 1.75

20.78. 4.7 5.82 23.1 24.22 45 29 1.88 1.70

21.284 5.1 6.48 23.5 24.88 38 24 1.84 1.62

23.000 6.7 8.86 25.1 27.26 22 13 1.59 1.35

24.456 8.2 10.92 26.6 29.32 15 8 1.41 1.16

25.222 9.3 12.12 27.7 30.52 12 7 1.30 1.07

27.784 12.6 16.25 31.0 34.65 6.3 3.7 1.04 0.83

30.629 15.7 21.14 34.1 39.54 4.1 2.2 0.86 0.64

38.801 27.5 34.89 45.9 53.38 1.3 1.2 0.47 0.35

A' B'
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ion sensor current with an eventual return to a value close to that which

was registered at the time of undocking. It is difficult to see how- a small

displacement from the axis of the wake could be responsible for such an

effect. It is proposed that this behavior is a result of electric field

deflection of particles into the outboard ion sensor. The electric field

in question is produced by-the presence of the Gemini spacecraft in the

docking cone. When the spacecraft uncouples, the system measures more

characteristically an ion current that would be seen in the wake of the S/C.

Upon S/C departure the reading returns to a more or less ambient condition

at approximately 44:40:40 S/C g.e.t.

Outboard Electron Sensor CPL-2)

The behavior of the electron sensor in miudt U U's .lso very init .. ting.

There is an apparent depletion effect on electron density produced by the

presence of the Gemini vehicle. Some attempt has been made to analyze this

variation with the axial departure. Of even greater interest is the apparent

shift in electron temperature which occurred upon the undocking maneuver.

The electron temperature exhibited a steep drop in value accompanied by a

discontinous change in the relative potential between the spacecraft and

its environment. This electron temperature dhange is believed to be similar

to the effects observed during the Agena yaws which were analyzed in Phase IV

of this program (refs. 6 and 7). It was concluded that the electron

temperature in the wake regions- directly behind the Agena vehicle exhibited

somewhat higher values than those obtained for the ambient condition.

The change in potential is, in a sense, contrary to prior observations since
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it shows a shift to a more positive (less negative) value than that

obtained with the docked system. It is hypothesized that this shift is

caused by an effective change in the geometry of the system. The ratio of

cross sectional area to the longitudinal area, representing a change in

the effective collection area for ram ions compared to that for electrons

approaching from all directions, changes upon undocking. The potential

of the vehicle relative to its wake was found to be more positive

than the potential of the vehicle relative to the ambient, the opposite

was expected.

I
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NASA - MSC Program For Spacecraft Delta V From Thruster Firings



A-1

LEC/Manager, Test Data Reduction Department
672-10

ED5/Head, Data Processing Branch

March 1, 1967

In reply refer to:
11-40

Programing Support for Gemini S-26 Experiment, Project Number 8220

It is requested that a program be written to determine the component
velocity of the Gemini spacecraft from the thruster bilevels.

The computations to be performed are as follows:

(1) F = GE09 + GEllx

F GE13 + GE14

F = GE15 + GE16

where GE09, GEll, GE13, GE15, and GE16 are bilevel bits and a one (1)
indicates that the thruster is firing. When a thruster is firing the
following values will be substituted in the equations:

Gemini X
Lbs. Thrust

-190.9
155.2
-95.1
96.1
-93.6
93.0

Gemini. XI
Lbs. Thrust

+190.4
-158.2
-92.6

93.9
-95.8
.96.o

A format defining the location of the GE-- values is attached.

Atx rm

;Ei' v = L- ,!; '
, I. LL

(x l vecittyp fee/atcozd)'A

(z voloctityy £ect/s,:"c°d)

w4l¥re g . 32.1/=.: = -VW >

Gac-. niil m = 7 2 37
Go-alrd -1 I _ a _ 7 P,85

Thruster
Bilevel

GE09
GEll
GE13
GE14
GE15
GE16

(2)



At will always equal .1 seconds in the equation but

.1 a line will be tabulated stating "MISSING THRUSTER

and At = .1 will be substituted in the equation.

when ti - ti #l' 

INFORMATION"

(3) V= nV/27 + ZV2 + ZZ

V
T

xc qwls total 'elcity in itn :/ o

(4) t -; z (e-e i3

. TZ.za ~t~x -vz (degr,-ea)

= ... /,,.

A j eo _1_1 -I . i
I

. ..

VELOCI -Y
D) R E C T1O iVS

* I

V t t
.i-I

A-2

Ajend

\

_ I

' =

.VI DE

VILE v
;6'?G 

V/fL v/

fX

;



The tabulations
the following:

are to be output every 0.1 second and will consist of

(a) Ties Hrs, Yi, wooonda to 3 decimal places)

(b) x vsloclty

(o) y velocity

(d) tot velo oity

(0) total veltOLty

(f) arngle a . eqation (4)j

(a) .7i)o, 8

The attached memorandum may add additional information. Any questions
concerning this project may be directed to Mr. Barney Leach, extension

5369. It is requested that this program requirement be completed by
April 3, 1967. All work should be charged to project number 8220.

Original signed by

Donald E. Iloff

Attachments 2

cc:

ED52/W.D. Poatos

ED52/BHLeach;ghc

A-3

[evaEtion (2)

e.aution (2) Z Vy 

qL 1-

i- 7

rqaon (5)jL-Xucafo '-53

: :),

"-'

3-1-67

I .i

[equation (3)
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TO : LEC/Manager, Test Data Reduction Department September 8, 1966

(651-10) In reply refer to:

11-120
FROM : ED5/Head, Data Processing Branch

SUBJECT: Programming support for Gemini/Agena post-flight data reduction,
Project Number 8211

It is requested that a program be written to determine the-distance and
closing velocity of the Agena vehicle from the Gemini spacecraft during
docking maneuvers. A more detailed description of the program is en-
closed.

This work should be completed by September 20, 1966. Any questions per-
taining to this request should be directed to Barney Leach, extension
5369.

Original signed by

Donald E. Iloff

Enclosures

ED5:BHLeach:ghc 9-8-66
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ION WAKE EJXPRI MENT S-26

T .i:; r':l(i. ',. I tL (II,"'inc, th' .i:t ;, 1)ld clo'.'ngl: veo(:lt.Ity
of' thl Ai/'l;t v:lli, I l'oln tih' (CInll. li Si);('t'fi'e lJ't. dtill'.il; ! ( lOCk ll;
Marl arvr .;. 1 1'o Gcl:i.-i -].O(/Asena :il sic. r'1 1( ].)i'(:';r W!lt w;l . a..s o
be used in future missions.

A rectangular object and an antenna on the Agena of known
dimensions w,,,ere photographed r.ith a 16 mm camera aboard the
.spacecraft. The distance can be determined froln object size,
image size on film, and the focal length of the camera.-

Foreshortened measurements will occur whenever the camera is
not looking head-on at the object. At least two estimates of
the distance from the Agena to the spacecraft can be made frLom
each frame of film using measurements floln the rectangle.' An
option should be incorporated into the program to use either
the largest or an average of the two distances as the best
estimate. VWhen measurements froin the antenna are used only
one estimlate of the distance is possible.

A. IN PUTS

].. h, - a''1 b:e'il gt of rect;a ni-loe -( fecet.)

2. L -- actual length of rectangle .(feet)

3. lA actual length of antenna (feet)

4. f - focal l.ength of camera (feet)

5.. To - time of first.frame of fil.n (seconds)

6. r -- .frame rate (f'rlmeos/c;Ccolnd )

7. C. -- co lvvc'::r.orl folnfctor for couln'lt.:; to feet;c l olng x
x

8. C - conversion factor for counts to feet along y
y

9. One set of the following for each-frale

a. K - sequence number of frame, 1,2,3,...,n etc.

b. X 1 ,Y1
Position coordi.nates of either the

X2 ,Y .rectangCle or the antenna in c6outs.
X 3,Y3 (See pig.ures 1 and 2)

* X,, ,Y,

c. 1. - dC:';$'.!: jat(s \.:}!¢,t}hoc'h'r tle )hove coo]ll'ed ':it(;:, apre
fort thci reoctang'. e or tllhe antlil. 3,Y 3 an
).;t,,YL, -wi l not C)e used f'or the a ntenat.

I*
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The cscquence numicbe, position coordinates, and Ml will be punched on one
card for each fra.nc. Sec input ca-Ld format.

COIPUTATIONiS

Performn the followring computations for each frame where i = 1, 2, 3,
number of frames. (See glossary of terms for symbol definition)

1. T. T + K( r)
1 0 r

2. AT. = T. - T.
I I i-1

If measurements are from the rectangle, compute

3.

i

I- -

d as follows

B
+ XT

2hore2

XB \!((X 1 X3 ) Cx) [((

T ·(( · f) ( X\) -j.
1

Y)
XT .:- d Y2 .4 CX - . 7 i,) Y 

4. AX. - X. - Xi

Y - Y5 -. R

- 3) C)

wh ore

- Y3 )C
)

2+ ((Y,,

YL (( 2 - X1) + ((Y2

6. Yi = Y - Yi 1
i I '--i

1.' - a1 r fJ /x.
1

taon a X,/2f'

1

':i/ :-:- f/d 1

.d :- ft '
/

X
,*1 

3) y) and

and

- Y1 ) Cy )

sinrc.C f lC:!m Pi-'-i., 3

B.

Y ((X,



8·. d 2 .d hf/Y
s21

(See Fig. 4)

9. Ad = d1 - d2

10o. d. = d1 d2
. I . 2 (option 1 )

di = largest of d1 and d21 1 (option 2)

If measurements are from th-?:.antenna, cormpute d as follows

l1. X. = _ + _ Y1) cz(x ) ' 'x ( 2) 2

12. AX. = X. - X
I 1 i-1

13. d. = ,f/X
1 i

See Fig. 3 and equation 7

C. OUTPUT

Two sclts of outu,,t aro req1uiredl. No. 1i 1 for quality control puLr-
pow)()s1 al~ld t) dcL-:lirlntie 'thl rl.(cctl',lcy of tlJo sol.uti.on. No. 2 is the

- fi.nl oi)upuL. (e: out.put foO'lat,.)

1. Inte;rmned- irtle output for qual.ity control

-- secontdS or hrl: m:n1111: se (opti otrl:11)

(2) AT. - seconds
a

- feet x 1000

- feet x 1000

- feet (d
i

= d. for the antenna)

-- feet x 1000

(7) AY. - fect x 1000

(P() d 2 -- r!;t '

(9) L .i -- fei:t

1.

A f :I!O i

B-4

(1) T.
1

(3) x.1

(4) ax.

(5) d1

(6) Y.
3,. I 1

,- -..

,: . ...-

· .. - .. ,

·4
·:

' : . ..a 
.·

- .] . L,-, .

-: :
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If the output is from the antenna measurements, only T, AT, X,
AX nd d should be printed out.

2. tirir.1. (,Il,1,

(1) Ti.

(2) di

- seconds or hr.::mrnn:seoc

- feet (smoothed)

(3) d. - rt/sec.1

(/,.) 61 - St/sec'

(optional.)

(first derivative from smoothing process)

(second derivative fromn smoothing.. process)

There are routines in exis-tance for smoothing data and computing
first and second derivative. It is possible that one of these
-routines mnay be used or adapntied to the smoothing required here.

INPUT CAPD) DFORMAT

A deck of cards containing frame seouence no. and coordinates of the
rectanllu11.-ar ohrject or the antenna wil]. be provided. All values wl,].
be punr, h rl.-; i.rnt,:e:rs an(i i.h-t- jutl.i.'ted !i.-thlir, each fic].d as fo.l.c:.ow!s':

Field Contents Columns

K, Franme Soeuence No..

X
1

1 - 5 .

6-9

11 - 14

X2
16 - 19

2
21 - 2/4

26 - 29

Y3

X

Y 4

D:, t. :;: !Oce f] Ig,

31 - 34

36 - 39

41 - 44

Y1',Y 1 - Co(,rdli'.tl t ,: 'of CeiI thor Lhu lo,,:r lcf 1,
or th(e bt-a:: of the antenna in Countl!

corne.' of the 'ct tl:'!'

D.

6 (
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X2 ,Y2 - Coordi.nates of either -the upper left corner of thle rectanlgle
or the top of the an-tenna in counts. -- -

X3,Y 3 - Coordinates of the lower right corner of the rectangle in cowlts.

X,Y4 - Coordinate3s of the upper right corner of the rectangle in counts.

Data source flag -.

(1) If column 46 is blank, all coordinates are for the rectangle

(2) If column 46 contains a one (1), X1,Y1 and X2 ,Y2 are the

coordinates for the antenna. X3 ,Y3 and X ,Y
4

vill not appear

on the card.

Note: ('olunus 10, 15, 20, 25, 30, 35, 40, and 45
cards.

are not used on the

E. OUTPUT ]'OR,'MA .P

. Inrte:nin(d i atre Outplut, 

(1) T E']ape('d .T? ime
.Sc orids

>--YXXy-yl Dl

or
E.Elapsed Ti me
Itra: s:ni seec

XXX: BX.: xx. x:{

(2) AT., Delta
Tim.e (seCe)

(5) d1, d from
Length (x)
(f a e t)

(3) X. X
i

, Imge
Length

(K-feet)
X. Y*X

(6) Yi Image
Width
(K.feet)
X.* X~XX

(4/) AXi, Delta
Length
(K feet)
x. X:XX

(7) AYi, Delta
Width
(K feet)
x. *X?'X

(8) d
2

, d from:l
Widt'- (Y)
(feet)
)>'X . X

2. Fina.l Oup t,'L

(1 ) - 'r, ''i;, '?
:. c;' c rl: 1:

): :c >: , X v ' .' X,

01'

E]n, nscd Ti.-o
Hr s: 1;I i .: I f:
X Y ) :." ?'''' ^¢Y z 

(9) Adi, Doe]ta
Distance
(feet)
x. x

(10). d
i
, 13cs t est.

of d
(feet)
xCX * x
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L 
(2) d., Distance from

Agena to S/C
(f eet)
xxx. x

(4/) Acce..erat:ion

ft/sec c
XY.. X

(3) Closing
velocity
(ft/sec)
rKxx x

GLOSSARY OF TERMS

1. h - Actual height of rectangle (feet)

2. 1, - Actual length of rectangle (feet)

3. ., - Actual length of antenna (feet)

4. f - focal length of camera (feet)

5. T - Time of first frame (seconds)

6. 'T. - l'iln: of ith f:ame (seconds)

-7. AT l'illme betw,(tcl twoV colnscut.ti-oe fr-mes (nconrls)

8g r - }rmae rant of caelncr (f'.ra!nos/nc)

9. C
X - ConlveOrlion factor for X-counits to feot

10. Cy - Conversion factor for Y-counts to feet

11. K - Frame sequence no.

12. Xi - Imange length of rectangle or antenna (feet)

13. .Yi - JI.',l[e hc[~it of rcctan:tle,(feet)

14. AX. - Difference betvwcen I1malre lengths fromn t-wo con

(fect)

15. AYi - Diffeorcnce 1)ctween i.narge heoights fromn t',:o conl

(fte t) i

1 C. -. *- 1) i i'.i m.l jC-? t!ed by usd ifg 't!im[",c ]c r,!th) of re

!in ( 4)ii

F.

isecuti.ve f rares

secutivae frames

ctmln[,]e c,)r



17. d 2 D- istance computed by usingJ imlag;e w .dt; of
rectangle (feet)

18. d. - Computed distance from the Agena to the space-
craft

19. dc - Rate at which the distance between the Agena and
the spacecraft is changing (feet/sec)

20. d. - Rate at which.--a'/ is changing (feet/sec2 )

G. INPUT CONS'TANTS

1. h = 0.11158333 ft. (1.75 in.)

2. QR = 1175 ft.

-3. A = 7.083333 ft. (85 in.)

i . C = 0.0000oooo3556

t 5. Cy = 0.00002693

6. i = 0.06227034112 ft.

7. frame rate = 5.96666 frames/sec

8. To lilt 1 irs. 39 mm. 59.6167 sec.

I 
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ED52/Head, Applications Programing Section

ED53/Head, Requirements and Analysis Section

Programing Support for Gemini/Agena Experiment Data, Project Number 8220

The present computer program GDock computes the distance from the Agena
to the spacecraft during docking maneuvers.

It is requested that the program be modified to compute X, Y, Z position
coordinates from this distance, the S/C attitude and the camera field of
view. (See enclosure for computational method.)

Any questions pertaining to this request should be directed to J. R.
Skipworth, extension 3395.

riginel signed by

Fred Fulton

ED5:JESkipworth:bc 2-20-68
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Computation of X, Y, Z

The azimuth (Faz) and elevation (Fel) of a single point on the Agena
with respect to the optical axis of the camera aboard the S/C can be
determined as follows:

Let X1 and Y1 be given in angular measure

Remove effects of S/C roll

RX1 = Xlc Cos(-R) + Ylc Sin(-R)

RY1 = -Xlc Sin(-R) + Ylc Cos(-R)

R = S/C roll angle from cards or Gemini tape (DQ08)

Compute AZ and EL

For R = 0
X1

Faz =- x 33.2
1000

Faz = (RXl/1000) * 33;2

Fel = (RYl/1000) * 23.4

Combining the above

Faz =(Cx * X1 Cos(R) + CY * Y1 Sin(R)/1000 * 33.2

Fel = (Cx * Xl Sin(R) - Cy * Y1 Cos(R)/1000) * 23.4

These angles are corrections to apply to the S/C pitch and yaw to yield
the true azimuth (Taz) and elevation (Tel) of this point on the Agena
with respect to the camera and the optical axis.

Corrections are as follows:

Taz = Yaw + Faz

Tel = Pitch + Fel

Yaw = S/C Yaw (DQ09)
Pitch = S/C Pitch (DQ07)
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The distance from the S/C to the Agena is computed and tabbed vs GET by
the computer program GDOCK. This distance, the Taz and Tel can be
time correlated and the X, Y, Z coordinate of the Agena from the camera
can be computed as follows:

v __ D

1 4-tan (Taz) + tan (.Tel)

Y .(D) 2 _ x 2 + tan2(Tel)]

'-- - Z (D)2 _ x 2 _ y2

s a~TL'.late X) Y, Z from ca.era t;q 5/Q p0gi.,

:Vgo =Z+AZ.

AX AY, AZ rom .ld C "

This equation assumes that RPY can be ignored in getting the slant range.

: :. . .- : , . -
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Computatior; of X, Y, Z

.Thc azimn;h (i , :) ar.di Ivl. vition ('Fc, ) of a n-rlr' point on the A.-eh:
with re-sl,,ci, c ',, thce cca.i axis of the camII'r aboard tthe s/c can be
determined as foliowrs:

1) Remove effects of S/C roll

RXI = Xi Cos(-R)-Yi Sin(-R)

RY1 = -X1 Sin(-R)-Y1 Cos (-R)

-=: ,S,/C roll a-n:-l from ca-rC s or Gerini- tape (D¼C/Ca

2) Co-.pute AZ and EL

raz = (a-/. ioo;)* -3.2

Fel = (RY1/iOO0)*23 ,4

Coombinirn 1 & 2

Faz = ((+XI Cos(R) -Y1 Sin())/1000)*33.2

Fel = i( Sin(R) -+LY1 Cos(R))/1,oo *23.4

.nese angles are corrections to apply to the S/C pitch and yaw to yiel:id
the true azimu:th (Taz) and elevation (Tel) of this point on the Agena
with respect to the camera and the optical axis.

Corrections are as follows:

Taz = Yaw + Faz

Tel = Pitch + Fel

Yaw = S/C Yaw (DQO9)
Pitch = S/C Pitch (DQ07)
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The distrance from t;he S/C t the Aerna is ccmpau ted and tacled v:':x ,i'
by - othe com!)'Lter prra. CDO.iK. iTh1i di 'it 'ce the Th.:' a3pnd Tel,-. I .
trm-c co)rr ('tC:d ; nd '., X, Y, Z c',t i l, A-:..'. i' l.l t..i
Carnlli.',l c!: j.:: c.lnt.::i ao fol]-.lJw:::

X = D Cos 'EL Cos AZ e

Y = D Cos EL Sin AZ

Z = D Sin EL

Translate X, Y, Z from caserea to S/ origin.

Xs = X +AX
Ys =Y + AY
Zs = Z +AZ

AX, AY, AZ from lead cards.
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S-26 Data sent to Dave

GT X.

1. Acquisition light (BOSCAR reader)

2. Acquisition light (TESECORDEX reader)

3. Spiral Antenna (BOSCAR reader)

GT XI

1. Top Running lights (BOSCAR reader-)

2. Bottom Running lights (BOSCAR reader)

3. Status lights (TELECORDEX reader)

4. Acquisition light (reflection from side)
and upper running light (TELECORDEX reader)

5. Top running lights (TELECORDEX reader)

3/14/68

G.E.T.

44:39:59,62 44:40:39062

44:40:16 28 44:40:23; 62

44: 40 39 78 44:41 :1 145

2:29:2.0

2:27:46

3:41:36

3:45:22

3:51 :59

B-15

2:31:36

2:29:01

3:43:29

3:50:12

3: 55:12
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Date: February 13, 1968

D. B. Medved

R. Bishop and N. Samie (Electro Optical Systems)

Calculation of Slant Range from Film Coordinators

R. Bishop

U. Samir

To:

From:

Subject:

@-13-68



Let 6 = angle per unit distance

First we "un-rotate" the Gemini

on film

camera

t

"Un-yawing" gives coordinates:

i' = i + (e - T)6

(a) . Y
j' = j

"Un-rolling" gives:

i" = i'cos ei - j'sin 8i

i" = [i + (0 - T)6]cos er - j sin 0
{u\ ~~~~~Y_

j"l = j'cos 0 + i'sin 0
r + r

j" = j cos 8 + [i + (ey - R)6] sinry r

B-17

(i, j)

i

kD)
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"Un-Pitching" gives:

= i"' ' = i"

(c) y = j"' = j" + e 6

y = j''' = j cos Or + [i + (y - w)6] sin r + 6

Let the "unrotated" coordinates of two points be (xa,ya ) and (xb,yb).

Let

$ = 6Xf2(X b +- Xa ) 2

Let the slant range, 5, be the distance from the camera to the space

point whose film image has the above coordinates (x ,Ya).

Let the actual space separation of the two points be d.
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C)

A

d2 = R2 + 2 _ 2RS cos 4

But:

or

R = VR-

S = V
cos /

R _ cos ip
S cos O

cos e
cos i

ta the 1sTJ of eosines:
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Substitution into the cosine formula gives:

d2 S2 (os )2 + 2 2S2C s o
6 . (a - 2s cos \o )os i

2 cos P 2 cos o ) ]+
d

-S =

f (cos Os - 2 cos (cos , + 1cos * kco OS*c1

where,

2 .2

= 6i Xb + yb

= 6F b - x )2+ (b - ya)2
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Agena X Flight Profile
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AGENA IN PARKING ORB!T/000 0 HEADING/163.3 x 158.6 ORBIT
(PPS INSERTION BURN 187.49 SEC)

AWCRO TAPE DUMP

ETR YAW NO. 1 UNDK GYRO YAW TO +90
°

- CRO TAPE DUMPA/M MODE TO DIRECT/UPLINKED RNDZ & CLOCK
RESET LOAD

CRO -,RST TIMER RST

HAW - VERIFIED EXECUTION OF RNDZ LOAD
ETR - YAW NO. 2 UNDK CMD YAW TO -90°/UPLINKED ALL ZERO

LOAD/SPC DISABLE
CSQ - TAPE DUMP

VERIFIED FC/6 MODE/GAVE GO FOR DOCKING
CSQ 1st DOCKING AND BENDING MODE CHECK/AGENA C BAND BEACON "OFF"
HAW --- YAW NO. 3 DKD S/C YAW TO 0000 (RCS OFF) AFTER
RKV YAW WENT TO FC-2

R"-TAPE DUMP
CSQ - VERIFIED VM WORD/GAVE GO FOR BURN
HAW ~ DKD PPS BURN NO. 1 (12.05 SEC) RESULTING ORBIT 411.4 x 160.0

RKV "- TAPE DUMP

CSQ , TAPE DUMP/RST TIMER RST

- SLEEP PERIOD

CRO ~ RST TIMER RST

ETR ~,- TAPE DUMP

ETR ~- YAW NO. 4 DKD GYRO YAW TO 180 0/TAPE DUMP

CRO
GYM
ETR

..t

DKD PPS BURN NO. 2 (9.43 SEC) RESULTING ORBIT 210.0 x 160.0
TAPE DUMP
YAW NO. 5 DKD GYRO YAW TO -900
TAPE DUMP
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_ . YAW NO. 6, DKD GYRO YAW TO 000)
4- DKD PPS BURN NO. 3 (1 .96 SEC) RESULTING

ORBIT 206.9 x 202.6
---- YAW NO. 7, DKD GYRO YAW TO -90 °

ETR TAPE DUMP/UPLINKED CLOCK RESET LOAD-ETR ., YAW NO. 8, DKD GYRO YAW TO 0000
CRO -RST TIMER RST/CLOCK RESET LOAD DID NOT OCCUR

DUE TO SPC DISABLE
HAW - UPLINKED CLOCK RESET LOAD/ENABLED SPC's
ETR j- CREW TURNED AGENA S-BAND BEACON OFF

-RKV UPLINKED VM LOAD/CLOCK RESET EVENT OCCURED
D5 EXPERIMENT

HAW _ DKD SPS UNIT II BURN NO. 1 (10.40 SEC) RESULTING
ORBIT 209.0 x 207.6

HAW - RST TIMER RST

CYI

-SLEEP PERIOD

- ERT CLOCKED OUT

YAW NO. 9, DKD GYRO YAW TO -90°

RST TIMER RST/S BEACON ON/UPLINKED VM LOAD

.- DKD SPS UNIT II BURN NO. 2 (16.00 SEC) RESULTING
ORBIT 209.0 x 208.7

- YAW NO. 10, DKD GYRO YAW TO 1800
ETR TAPE DUMP

<-. DKD SPS UNIT ]i BURN NO. 3 (4.10 SEC) RESULTING
CRO ORBIT 208.9 x 206.9

_ TAPE DUMP
ETR -- YAW NO. 11, DKD GYRO YAW TO 000°/TAPE DUMP

o-ETR 1st UNDOCKING (C/6)/TAPE DUMP

CRO - TAPE DUMP
. ETR - RST TIMER RST/RIGIDIZED TDA/TAPE DUMP

gL
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UNDKD PPTS ')URN NO. 1 (8.93 SEC) RESULTING ORBIT 750.5 x 208.2
FLUSHED v:EMORY/'UNRIGIDIZED TDA
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HAW -- TAPE DUMP
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APPENDIX D

Gemini XI Mission Chart
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APPENDIX E

Mas.ter Chart of Event Summaries and the Data Made Available



ER1

EVEN2T TIME 1 REVOLUTION TRACKING ALTITUDE GROUP O-GRAM MSC KSC !
-GEMINI AGENA STATION MAX MIN. 31 ETR REM

TDA SOUTH UNDKD

TDA SOUTH YAW TO
NORTH ~ 03:16
UNDKD

TDA NORTH UiDKDI

,lst DOCKING Y
BENDING MODE
CHECK

TDA NORTH 1st
DOCKING '
BENDING MODE
CHECK

YAW TO TDA FWD
- 06:05 DKD

TDA FWD DKD

TDA FWD PPS BURN
12:05 SEC DKD

TDA FWD DKD

TDA FWD DKD

TDA FWD DKD

TDA FWD DEK)

TDA FWD DKD

DKD GYRO YAW TO
BEF

DKD PPS BURN
9:43 SEC BEF

DKD GYRO YAW TO
TDA NORTH

TDA NORTH DKD

YAW TO TDA.FWD
DKD

DKD PPS BURN
1.96 SEC

TDA FWD DKD

DKD GYRO YAW TO
TDA NORTH

01:28-01:48

03:01 03:25

04:38

05: 40

04: 58

05:45

05:45 05:514

05:58 06:08

06:32 06:41

07:40

08:07 08:22

09:48 10:04

11:29 11:45

13:11 13:26

14:55 15:0 o4

19:30

20:20

21:05

21:31 21:42

22:20

22: 40

23:02

23:30

23:22

1/2 2/3

2/3 3/4

3/4 4/5

4 5

4

4

5

6

5

5

6

7

6 7

7 8

8 9

9 10

10 11

12 13

13 14

1 1

13/14

14

14/15

15

15

14/15

15

15/16

16

CRO

ETR

CSQ

HAW

RAW

RKV

HAW

RKV

ETR

CRO

GYM

GYM

HAW

TEX

163.3 158.6

163.3 158.6

163.3 158.6

163.3 158.6

163.3 158.6

163.3 158.6163.3 158.6

163.3

411.4

158.6

160.0

411.4 160.0

411.4 160.0

411.4 160.0

411.4 160.0

411.4 160.0

411.4 160.0

210.0 160.0

210.0 160.0

210.0

210.0

160.0

160.0

206.9 202.6

206.9

206.9

202.6

202.6

x

x

x

X

X

X

X

X

x

X 

x

x

X

x

x

x

x

x

X

x

x

X

I
x

x

X

I

I

II

w

I

I

I

ij

. . I :

I

I



E-2

EVE~{T TIME REVOLUTION TRACKING ALTITUDE GROUP O-GRAM SC KSC

IG MINI AGENA STATION MAX MIN. 31 ETR REM.. ~~ ~ ~~~~~~~~~~ _3_

DKD GYRO YAW TO
TDA FWD --24:40

TDA FWD DKD

DKD TDA FWD
D-5 EXPER.

DKD SPS BURN
10.40 SEC

TDA FNYD DKD

TDA FWD DKD

TDA FWD DKD

TDA FWD DKD

TDA FWD DKD

DKD GYRO YAW TO
TDA NORTH

DKD SPS BURN
36:00o SF.

DKD GYRO YAW
TO BEF

BEF DKD

DKD SPS BURN
04:10 SEC

DKD GYRO YAW TO
TDA FWD

TDA FWD DKD

TDA FWD UDOCK-
ING - 44:35

TDA FWD UNDKD

TDA FWD UNDKD

TDA FWD UNDKD

TDA FWD UNDKD
UNDKD
UNDKD YAW TO TDA

SOUTH

TDA SOUTH UNDKD

UNDKD YAW TO TDA
FWD

24:40 25:00

26:17 26:37

26:37 26:48

27:25

28:14 28:26

29:52 30:04

33:08 33:20

34:46 34:58

36:24 36:34

39:30

40:07

40:55

41:02 41:06

41:30

42:30

44:28-44:33

44:33-44:40

44:40-414:42

44:43-44:59

46:05-46:17

46:21-46:28

47:15

49:37-49:47

50:20

i,

*I(

15/16 16/17

16/17 17/18

17 18

17 18

18 19

19 20

21 22

22 23

23 24

24 25

25 26

25 .26

25

26

26

27

26 27

27 28

28 29

28 29

28 29

28 29

28 29

29

311

311
J1

30

32

32

ASC

RKV

HAW

HAW

CYI

CRO

ETR

ETR

ETR

CRD

206.9 202.6

206.9

:206.9

202.6

202.6

209.0 207.6

209.0 207.6

209.0 207.6

209.0 207.6

209.0 207.6

209.0 207.6

209.0 207.6

209.0 208.7

209.0 .208.7

209.0

208.9

208.7

206.9

208.9 206.9

208.9 206.9

208.9 206.9

208.9 206.9

208.9 206.9

208.9 206.9

208.9 206.9

208.9 206.9

208.9 206.9

X

X

x

1S4_

X

x

x
X

X

x

x

X
X

X

X

X

X

X

X

X

X

IX

X

X

X

X

I

4.

-i
i iF- i
I

I

I

I



|J FVBETp

TDA FWD UNDED

TDA FWD UNDKD

TDA FWD UIIDKD

TDA FWD UNDED

TDA FWD UBDKD

TDA FWD MUMDD

TDA FWD UNKDK

UNDKD PPS BURN
TDA nFD

TDA FWD UImKD

TDA FWD GAVE GO
FOR BURN

TDA FWD
UNDKD PPS BURN
- 08.93 SEC.

RIGIDIZED TDA

UNDKD GYRO TO BEF
IN TWO STEPS

UNDKD PPS BURN
TDA RIGID

TDA BEF

UNDKD PPS BURN
TDA RIGID

~ 76:20 TDA FROM
RIGID TO
UNRIGID SEVERAL
TIMES

TDA BEF UNDKD

UNDKD PPS BURN
08.26 SEC.

TDA BEF

TDA BEF TUNDKD

TDA BEF UNDKD

TDA BEF UNDKD

UNDKD SPS BURN
11.70 SEC
TDA BEF

UPLINKED TDA
UPLOAD UNDKD

S/C LAUNCH

TIME

51:13-51:16

52:51-53:02

54:28-54:40

56:05-56:19

57:42-57:57

59:23-59:34

61:03-61:09

68:35

69:09-69:17

72:05

72:27

72:35-72:49

74:15

74:15

74:22-74:41

75:50

76:09-76:31

77:59-78:22

79:15

79:50-80:01

81:27-81:39

83:05-83:17

84:25

86:35

GMT
22:20:26.6

REVOLUTION '
GEMIMNI AGENA

32 33

33 34

34 35

35 36

36 37

37 38

38 39

42 43

43 44

44 45

45 46

45 146

46 147

46 47

116 47

47 48

47 48

48 49

49 50

49 50

50 51

51 52

52 53

54 55

O 1

E-3

ALTITUDE
MAX MTN

208.9

208.9

208.9

208.9

208.9

208.9

208.9

208.9

208.9

206.9

206.9

206.9

206.0

206.9

206.9

206.9

206.9

206.9

MSC
ETR REi

X 

X

X

208.9 206.9

750.5 208.2

750.5 208.2

.

750.5 208.2

750.5 208.2

750.5 208.2

TRACKING
STATION

RKV

RKV

ETR

ETR

HAW

ETR

RKV

ETR

ETR

HAW

RKV

RKV

RKV

CYI

GROUP
31

x

x

x

x

X

X

0O-GRUM

X

X.'

X

X

K

K

K

X

X

X

x

x

X

KSC 

X

750.5

750.5

750.5

208.7

208.7

208.7

208.7

208.2

208.2

208.2

190.4

190.4

190.4

190o.4

190.2 190.2

190.2 190.2
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F-1

INTERMEOIATE COUTPUT rFO QUALITY CONTROL
ELAPSED TIME DELTA MAGCr DELTA D FRO IAGSE DELTA 0 FRO DELT4 BEST EST.
R5 HI ItEC SECTITHE LENGTH LT LECGICTH(XI) WIDTH WIDTH WIDTH(I) DISTANCE O0 D

(IEC) ot FEETI (K FEET) (FEET) (S FEET) (K FEET) (FEET) (FEET) (FEET)

44 39 59.62. 180199.62 4.02 4.o082
44 39 S9.70 0.17 3.9?4 -0.10T
44 39 59.95 O.Ir 4.040 0.066
44 40 0.12 0.1r 5.941 -0.099
44 40 0.28 0.1?7 S.6? -0.054
44 40 0.4s 0.17 3.9?8 0.091
44 40 0.92 0.Ir $.066 -0.112
44 40 0.78 O.tT 3.895 O.027
44 40 0.91 0.11 3.948 0.055
44 40 1.32 o.$r 4.053 0.085
44 40 1.E2 0.7r 3.968 -0.06S
44 40 1.45 0.1l 3.941 -0.027
44 40 2.62 0 IFr .036 0.095
44 40 1.0 L.I 3S.8e66 -0.t70
44 40 1.95 0.1r 3.044 -0.022
44 40 2.S2 O.$r 4.035 0.195
44 40 2.28 0.17 4.024 -0.052
44 40 2.45 0.l? 3.072 -0.1S2
44 40 Z.82 0.17 4.035 0.163
44 400 e 0.1? 3.947 -0.088
44 40 2.90 0.1? 3.9t0 -0.026
44 40 3.12 O.3l 4.050 0.169
44 40 3.t8 0.17 3.941 -0.149
44 40 3.43 0.17 3.965 0.044
44 40 3.62 0.1r 4.01? 0.032
44 40 3.16 O.ir 4.053 0.030
44 40 3.95 O.1? 3.900 -0.153
44 40 4.1t 0.1 3.688 -0.014
44 40 4.20 o.1T 3.918 0.032
44 40 4.45 o0.7 3.914 -0.004
44 40 4.62 0.1? 3.904 -0.011
44 40 4.re 0.1r 3.934 0.030
44 40 4.95 0.17 3.990 0.05
44 40 S.12 0o.1 4.0r5 0.034
44 40 .t2 0o.1r7 .947 -O.OT7
44 40 5.45 G0.1 4.013 0.b6e
44 40 S.82 0.tr 3.703 -0.250
44 40 s.7r o.?r s.r34 -0.009
44 40 $.s5 o0.r 3.954 0.O00
4440 68.2 0.1? 3.910 -0.044
44 40 8.26 0.17 Y.,5s -0.05O
44 40 6.49 0.17 3.868 0.00o
44 40 0.82 0.1? 5.804 0.000
4 40 0.r7 0.17 3.6es -0.01

r.r
7.4
7r.
T.5
7.6
7.4
7.?
7.6

7.3
.5s

r7.
7.3
7. 
r.7
7.3

7.3

r7.
T.S
7.5
7.5
7.2
7.4

7.4
1.3
7.a
7.s

7. G

7.0
7.4
7.3

7.4
7.9

7;,
7.S
7.6
r.r
7.7
7.0
7.7

e.tl3 2.3i1 4.5
2.11S -0.000 4.3
2.062 -0.049 4.4

.08Z -0.000 4.4
2.099 0.030 4.3
Y.042 -0.037 4.4
1.93S -0.101 4.?
V.043 0.105 4.4
t.OO 0.027. 4.4
2.090 0.028 4.3
r.095 -0.003 4.3
e.035 -0.068 4.5
S1.93 -0.095 4.7
1.947 0.009 4.7
2.082 8 0.13 4.4
1.932 -0.149 4.?
2.003 0.070 4.5
t.000 -0.002 4.5
P.026 0.025 4.5
2.039 0.013 4.*
2.092 0.053 4.3
t.001 -0.09) 4.5
2.06Z 0.001 4.4
2.053 -0.030 4.4
R.S13 0.064 4.2
r.003 -U.)34 4.6
2.o0r 0.0o4 4.4

P.054 -0.033 4.4
t.032 -0.042 4.5
2.035 0.041 4.4
2.035 -0.001 4.4
2.05 -0.001 4.4
2.Ot1 0.036 4.4
t.080 -0.000 4.4
2.032 -0.019 4.4

2.114 0.014 4.3
2.t02 -o.o01 4.3
2.008 -0.0O4 4.S
1.906 -0.100 4.6
2.019 0.051 4.9
t.OS5 0.0S6 4.4
Z.0oe 0.0o3 4.3
r.0os -0.037 4.4
2.0e6 0.091 4.9

2.9 7.1
3.1 7.4
1.9 7.3
3.1 7.I
3.3 " .6
3.0 T.4
3.0 7.?

3.1 t.5

3.0 7.3
3.1 7.5
3.0 7.S

2.8 7.3
3.0 r.r
3.3 -T.T

t.6 7.3
3.1 r.s

.0 T. .3

r. I r.o3.0 7.1
3.1 7.5
3.0 7.4

3.t 7.G
3.£ 7.0
-3.0 7.s

.12 T.0
9.t t..
3.1 Y.$
3.0 7.5

3.5 7.9

5.1 7.93.3 7.0
3.$ F,?

3.4 7.1



F-2

INrTrERKDIATE OVJTPtT FOR OUALITY CONTROL
eLAPSED TIME DELTA r1MAGE DELTA 0D FRO IUACE DELTA 0D FRO DELTA DEST EST.
HRS "4I# SEC TIME LEKCIH LENGTH LEtGlTH(X) WIT DTH OWIDTH WTH (tY DISTANCE O 0

(SEC) (t- FEET) (A FEET) (FE'T) (C FEET) (K FEET) I(EET) (FEETI (FEET)

O.17 4.052 0.193
o0.1 3.673 -o.tre
o.tr 3.617 -0.058
0.17 3.809 -0.00O
0.17 3, 674 0.06S
O.17 4.051 0.tS7
0.17 4.011 -0.020
O.17 4.091 0.080
0.17 4.0;2 -0.063
0.17 3.862 -0.16E
0.17 3..73 -0.078
0.1r 3.92s 0.137
0.17 3.961 0.040
0.17 3.674 -0.087
O.1r 3.961 0.017
O.17 3.806 -0.155
0.17 3.919 0.109
o.1 3S.e97 -0.04r
0.17 3.994 0.127
0.t1 3.984 -0.010
o.r1 3.986 -0.01I
O.t1 4.1T4 O.0Oe
0.t7 4.038 -0.139
0.27 3.855 -0.183

O.1r S.G78 -0.t51
0.17 3.906 . 0.133
O.:1 4.009 0.i03
o.17r .766 -0.t43
o.1r 3.288 0.116
o0.1 3.629 -0.033
o.r( 3.909 0.080
O.tr 3.765 -0.145
0.1? 3.901 0.116
0.IF 3.654 -0.0O7
0.1r 4.078 O.e4r
O.1r 3.880 -0.196
0.17 39.00 0.070
o.tr S.frr 0.P02
0.1f 3.977 -0.001
0.1 3.033 -0.043
0.1 3. 30 0.00o
O.37 3.969 -o.0o4
O.ltr .615 -0.012

7.3
7.G
7.7
t.9
7.4
7.3
7.4
7.Y
7.3
7.7

7.8

r.s5
F. S

T.6
. 3

r.9
r.4
7.6
7.4

7.4
7.5
1.1

7.3
7.7

6.1
8.$
7.4

7.9
r.4

7.9
7.9
7.6
7.F

7.7
7.3
7.0
7.6
7.4

7.5
r.r

*.7

t.094 -0.014
2.076 -0.019
E.001 -0.070
2.091 0.086
2.0Z7 -0.063
2.037 0.010
2.001 -0.0356
2.109 0.108
2.02s -0.084
2.029 0.002
R.O)t -O.OIt2.015 . -0.012-
t.014 -0.002
e.0ee8 .or4
2.074 -0.014
2.0s7 -0.038
1.976 -0.061
2.030 0.014

2.038 -0.o01
1.989 -0.049
1.977 -0.012
2.040 0.064
,.037 -0.004
2.008 -0.028
2.0t3 0.005

·.039 -O.OZS
r.016 -0.0Z4
J.0rs 0.059
2.024 -0.051
1.996 -0.028
t.013 0.01O
I.943 -0.070
2.030 0.088
I.987 -0.043
2.08 0.100
2.076 -0.00c
t.991 -0.0o6
t.110 0.197
e.nlt -0.030
2.0z: -0.023

t.o0r -0.090
9.1)5 O.11S

2.136 0.113
t.00 -0.00

4.35 .0 7.3
4.4 3.3 7.G
4.S 3. 7.7
4.3 3.4 T.6
4.S 3.2 T.0
4.5 2.9 T.3
4.5 2.8 7.4
4.3 2.9 T.L
4.3 1.9 T7.
4.5 3.2 t.r
4.5 3.3 t.6
4.S 3.0 7.5
4.3 3.1 7.5
4.4 .3.3 .6
4.5 3.0 r.5
4.6 3.2 T.e
4.4 3.1 T.8
4.63 3$. . T.
4.6 t.0 T.4
4.6 2.8 7.4
4.5 3.0 7.3

4.3 2.0 7.3
4.3 3.2 7.7
4.4 3.1 .
4.5 3.6 e.1
4.9 3.1 T.c
4.4 3.0 T.4
4.5 3.4 7.0
4.3 3.1 7.
4.5 3.2 7.r
4.Y t.9 7.6
4.6 3.4 7.S
4.6 S.1 I .6
4.4 3.3 r.7
4.4 e.9 ?.S

4.G 3.l 7.G

4.4 $.0 1.4
4.9 5.0 7.4
4.3 3.2 7.5
4.6 $ .0 7.6
4.2 S.4 r.t
4.4 $.6 F.T

44 40 4.95
44 40 7.12
44 40 t.28
44 40 T.45
44 40 7.62
44 40 7. T
44 40 7.95
44 40 6.12
44 40 0.18
44 40 8.45
4440 8.62
44 40 8.76
44 40 tO.5
44 40 9.12
44 40 9.e6
44 40 9.43
44 40 9.62
44 40 9.718
44 40 9.99
44 40 10.32
44 40 10.26
44 40 10.45
44 40 O0.62
44 40 tO.T8
; ;CG iG.i 
44 40 11.12
44 40 I1.28
44 40 11.45
44 40 1t.62
44 40 11.78
44 40 11.95
44 40 12.12
44 40 12.26
d4 40 12.45
44 40 1e.6Z
44 40 it.re

_44 40 te.09
44 40 13.12
44 40 13.t2
44 40 13.43
40 40 1o3.0
44 40 S.7r6
44 40 ;19.D
A4 40 14.10



F-3

INtCHEO1IATE OUTPUT rF0 QUALITY COHTROL
ELAPSED TIME DELTA IbA[6 DELTA O FRO4 I3AG[ OELTA 0 FR1O DELTA OEST EST.
R45 mI.: SEC TIME LEHCTH LEHNTH LEH(THII) WIOTH WIDTH WIDTH(I) OISTAKCE OF D

(SEC) I FEET) (K FEET) (FEET) f FEET) (K FEET) (CFEET (FEET) (FEET)

O.7r 3.915 0.060
O.IT 3.940 . 0.027
O.1t 3.961 0.021
0.17 4.008 0.04T
0.17 3.913 -0.094
o.17 4.054 0.140
0.1r 3.923 -0.11l
O.1r 5.9e7 -0.035
o0.r 4.032 0.45s
0.3? 3.95T -0.075
0.17 3.662 -0.076
O.17 3.989 0.089
0.17 r 3.T1 -0.516
0.11 3.974 0.101
o0.r7 .915 -0.058
O.Ir 3.980 0.065
O.5t 3.742 -0.38
0.1t $.813 0.070
0.17 .6355 -0.110
O.27 3.6T 3 0.035
O.1t 3.408 -0.165
0.37 s.9rr 0.0o8
O.1tr .6T4 0.091T
o0.Ir .563 -0.111
O.Ir 3.431 -0.*3t
O.l7 3.453 0.022
O.r7 5.620 0.1T4
0.1f 3.349 -0.21
0.17 3.rr4 -0.075
O.It 3.130 -0.145
0.7 3.019 -0.11t
0.17 3.135 0.116
O.I 35.1S5 0.001
O.1r 3.020 -0.11t
O.17 3.191 O.ITI
O.It 2.91l -0.o00
0.17 3.124 0.013
0.17 - .s775 -0.549

0.11 .001 0.109
O.37r 2.92 0.044
0.i 2.r4s3 -0.182
0.17 2.020 OFOs
0.37 2.7109 -0.992

Y1.
7. 

T.4
7.c
7.3
r. S
T.0
7.3

t.3
7.6

7.4
T.67.4

T.4

7.9
7.0

0.1
0.3
6.5
6.3
0.1

0.0

0.e
06.1.0

9.5
9.0
0.4
9.4
9.0
9.3

10.7
3O0.

9.5

10.3

30.0

10.9

44 40 21.49 O,. 0.494 -0.21tt

1.925 -0.143
2.053 0.129
1.989 -0.064
2.0sr 0.066
1.917 -0.08O
2.016 0.030
2.047 0.030

2.064 0.053
1.961 -0.103
£.01 0.054
s.968 -0.040
I.086 -0.02z
i.943 0.056
3.926 -0.016
2.9r7 0.0SI

1.919 -0.058
s.094 -0.024
1.790 -0.105
1.750 -0.040
1.619 -0.0o1
1.6 T -0.001
1.09S 0.0T7
1.615 -0.080
5.560 -0.059
s.475 -0.005
1.450 -0.01S
1.3569 -0.094
1.373 0.000
1.440 0.061
1.415 -0.02r
1.426 0.016
1.430 0.002
1.394 -0.035
1.463 0.069
t.306 -0.0o7
1.417 0.030
3.$50 -0.060
1.3St 0.00t
s.2e6 -0.072
1.10I . -0.135
1.337 0o.1r
1.259 -0.082

21.0 1.S4G -0.100

4.7 - 2.o 7.6
4.4 3.1 - t.5
4.e 2.9 r.5
4.4 3.0 7.4
4.6 3.6 7.6
4.S 2.0 r.3
4.4 3.1 7.5

4.4 2.9 7.3
4.6 2.6 t.S
4.9 3.I 7.6
4.C 2.0 7.4
4.0 2. 7T.6
4.7 E.8 F.4

4.7 2.9 Y.0

4.7 3.2t r.
4.0 3.0 T.6
3.3 3.1 0.1

S.2 e.9 .t
5.4 5.1 .s 
5.4 2.9 0.3
5s.4 E.7 .1
5.6 E.7 0.3
S.0 2.G 0.6
6.2 2.4 6.6
0.2 1.9 0.8
0.7 2.2 0.0

6.e 2.4 9.0
60. 3.1 0.9
0.4 3.4 9.0
0.4 5.1 9.4
6.4 3.t 9.4
06.3 .S3 9.0
0.2 S. 9.3
0.6 3.6 10.2
.4 3. 0.9.5

6. e4.0 o10.
.f 3.60 0.3

r.1 3.0 10o.
.D 2.9 10.0

0.0 .3 I0O.3
r.2 2.t 10.0
r.a J.0 21.

44 40 14.26
44 40 14.45
44 40 14.62
44 40 14. 8
44 40 14.95
44 40 15.12
44 40 1S.20
44 40 15.45
44 40 15.62
44 40 15.76
44 40 15.95
44 40 16.12
44 40 16.28
44 40 96.45
44 40 16.62
44 40 16. T
44 40 1G.95
44 40 17.12
44 40 1T.28
44 40 21.45
44 40 17.62
44 40 1. T6
44 40 1T7.93
44 40 18.S1
44 40 1e.tG
44 40 18.45
44 40 15.02
44 40 1t.18
44 40 s08.9
44 40 I9.Ie
44 40 19.2e
44 40 19.45
44 40 10.62
44 40 19. T
44 40 19.55
44 40 20.12
44 40 00.o9
44 40 20.49
64 40 E0.02
44 40 20.10
44 40 e0.95
44 40 21.12
44 40 1.120



ELAPSED TINE DELTA
"IS #IN SEC 1INE

MSECt

ITEIRICOIATE OUTPUT FO; OVUALITY CONTROL
IIIhAE DELTA 0 FRO IHA6E DELTA D FC201 DELTA 0EST EST.
LENGCT LENGTH LENCTH(I) 1IDTH ID0TH IODTH(IY DISTANCE OF 0
(A FEET) (K FEET) *(FEET) a fEET) (K FEET) (FElT) (FEET) (FEET)

0.17 2.61$ 0.101
0.1' 2.11Z 0.103
o.Ir r.616 -0.102
0.17 2.438 -0.17T
0.17 2.360 -0.0o0
0.17 2.441 0.000
0.7r t.338 -0.G10
0.17 2.340 0.002
O.I 2.1229 -0.111
0.t? 2.401 0.172
0.1T 2.516 0.115
0.17 2.343 -0.173
0.1? 2.trs -0.060
O.Ir 2.2e0 -0.01?
0.1? 1.99T -0.261
0.1T 2.124 0.127
0.1r 2.112 -0.012
0.17 2.336 0.224
0.21 1.095 -0.343
o0.r 2.0r2 0.0or
0.1?7 2 .050 -0.021
0.11' 2.42 0.092
0.17 1.932 -0.209

GO.; J .O * G 0.69
o0.2r .907 -0.115
0.1? f1.`3 -0.t24
O.17 I1.42 0.029
o.1? 1.298 0.156
0.1? 1.729 -0.169
0.1T 1.840 0.110
0.1? !.038 -0.002
0.1? 2.703 -0.135
0.it I.69? -0.006
0.17 1.590 -0.107
0.1r 1.600O 0.070
G.17 1.822 0.165
O.1Y 1.e04 -0.241
O.1, 1.590 0.012
0.17 1.590 -0.010
O.1 1.9S50 -0.037
O.1t 1.425 -0.224
0.17 1.230 O.10S
0.? 1.530 -0.000
o.ir 1.415 -0.075

$0.9
11.3
12.1
12.511.0
12.1

12.6

t3.1
14.8
23.9
14.0
1e.7

14.5

13.0
15.3

35.2

i S.G
17.0

15.0
17.1
10.1

10.6
17.4

10.01e.0

10.2

19.1
t0.8
19.3
10.3
20.1ID.S

2.123 -0.01O
1.141 0.006
1.089 -0.051
!.019 -0.070
1.080 0.062
1.040 -0.032
0.951 -0.092
0.994 0.038
0.973 -0.01t
1.000 0.03
1t.20 0.1IO
1.140 0.019
1 .125 -0.023
1.ITG 0.0122
J.110 -0.066
1.084 -0.02?
1.004 -0.080
1.15630 0.132
0.971 -0.165
0.9603 0.012
1.062 0.079
1.009 -0.05
0.970 -0.030
C.;;; O.G;a
0.948 -0.050
0.805 -0.063
0.926 0.041
0.904 -0.022
0.931 0.02T
0.914 -0.017
0.661 -0.054
0.082 0.021
0.804 0.002
0.rrs -0.260
0.7 T88 0.063
0.800 0.012
0.771 -0.029
o0. 4 -o.o0S
o. rS -0.029
o0.TI 0.046
0. T0 -o0.00
0.6?r -C.013
0. ao 0.043
0. f10 0.09

44 40 21.62
44 40 el.70
44 40 21.95
44 40 22.12
44 40 22.20
44 40 22.45
44 40 22.62
44 40 22.r8
44 40 22.95
44 40 23.1t
44 40 23.2S
44 40 2s.4s
44 40 23.62
44 40 23.70
44 40 23.9S
44 40 24.12
44 40 24.20
44 40 24.45
44 40 24.62
44 40 24.70

44 40 24.95
44 40 23.12
44 40 es.2e

44 40 21.62
44 40 25.70
44 40 25.05
44 40 26.12
44 40 24.20
44 40 2t.45
44 40 29.62
44 40 2I.70
44 40 20.95
44 40 27.12
44 40 27.e0

44 40 2F.45
44 40 T27.2
44 40 07.70
44 40 27.95
C4 40 eo.lr
44 40 e2.12

44 40 20.45
44 40 20.c2
G4 40 YO0.70

8.0
0.0
0.3
6.9
0.4
0.7
9.s
9.1

9.0
0.0

r.9
e.1
F.t
8.2
0.4
0.0
0.0
0.4
9.2
s8.
9.0
9.4
e.;
9.G0.0

10.3

9.0
10.0
9.G
10.

10.3
10.3
12.0
11.5
11.4
11.8

32.0

12e.

13.4
12.0
1M.0

5.3
2.9

3.0
S.2
4.1
5.5
3.2
3.5
3.9
3.3

S.F
4.T
4.9
5.4
G6.
5.5

S9.
4. 
S.S
S.0
S.9
4.0
$.9

9.0

7.0
7.2
5.5
7.4
s.l
5.S
7.1
r.r
0.0
6.3
4.9
6.9
0.5
4.0
F.3
0.0
5.0
6. 
0.3

11.3
10.0
11.9

12 .1

1e.T22.1

e2.0
t3.3
12.3
11.8
22.e
15.0

-13.
14.8

14.0

13.8

10.2

16.1

14.4

18.8
27.8

20.2

10.5

18.0

19.1

10.5

163.

30.5
10.5

li0,$



G(tAsED ¥12 DELTA

Lgs VIP SlEiC tlE
(SEC)

ITE6RMEDIATE OUTPUT FOR QUALITY CONTROL

2iAGE DCLTA 0 FRO IHACE DELTA 0D ROM DELTA DEST EST.

LEHCGT LENGTH LEHGTH(2X) WIDTH WIDTH WIDTH(Y) DISTAHNC OF 0

u( FEET) (R FEETI (FEET) (I FEET) (K FEET) (FEET) (FEET) (FEET)

0.17 1.519 0.134

O.17 1.466 -0.I2s
0.1r , .321 -0.141
0.1i? 1.410 0.089
0.27 t.392 -0.010
0.27 1.355 -0.037
O.17 1.529 0.173
O.17 1.540 0.012
0.17 1.664 0.t23
O.1t 1.494 -0.170
0.1 1.345 -0.150
o0.7r .424 0.080
0.2r 1.276 -0.148
O.lt 1.368 0.092
0.17 1.300 -0.060
0.1? 1.453 0.141
0.7r 1.396 -0.0?
0.17 2.22S -0.171
O.17 1.354 0.129
0.17 1.034 -0.319
O.17 1.176 0.142
O.r ' 1.301 0.125
O.Ir 1.1$9 -0.14G
0.17 1.15 0.051

0.17 12.10 0.200
0.27 1.07GT -0.1-
o.tr 1.353 -O.E6
0.17 2.159 -0.19

0.I7 I.lr9 0.020
0.17 1.03 0.080
o.'T I.ter -0.070
0.27 1.261 .0.07
0.17 1.091 -0.169
0.17 ,2.12 0.034
G.l 1.109 0.063
O.27 0.953 -O.E39
O.11 1.160 O.t3G
0.37 t .06 -0.2?
o.tr 0.442 -0.l20
0.17 2.$07 0.165
0.l7 0.990 -0.10t
0.17 0.C00 -0.10k
0.7F 1.0o0 0.193

16.6
20.2
22.4

22.0
21.2

19.4

19.2
17.6
10.6

22.0
20.8
23.2
21.6
22.6
20.4
2l.t

24.2
21.6ZI.8

25.2

25.6
25.0

27.?2T. 

21.)
25.1

t4.9
23.,

27.2

t4.9

31.0
24.9

26.7

29.7
13.0
a ri

0.722 -0.03? 12.6
0.71r -o0.00 12.7
0.704 -0.011 12.9
0.695 -0.009 13.2
0.771 0.076 11.8
o.rts -0.056 - 22.r
0. r6 0.020 12.3
0.695 -0.041 is.t
0.823 0.129 11.0

0.6ee -o35 t3.e
0.627 -0.061. 14.$
0.71r 0.1S48 I2.
0.634 -0.141 14.3
0.664 0.Ot 13.7
0.600 -0.065 ts.1
0.0r7 -0.013 19.S
0.694 0.10 123.1
0.642 -0.052 14.1
0.6S0 0.00? 14.0
0.551 -0.099 1t.5
0.68i 0.134 135.
0.595 -0.089 15.3
0.554 -0.04t 1G.4
0.60e 0.014 24.9
0,L-59 Q 04! 23.6

0.560 -0.0Tr 15.S
0.589 0.003 15.4
0.Srs -0.00s 1S5.
0.603 0.030 19.2
0.468 0.002 13.2
0.S99 -0.066 15.2
C.5So -0.073 I7.3

0.609 0.058 14.9
0.582 -0.027 15.6
0.712 . 0.128 12.8
0.501 -0.209 10.1
0.441 0.140 14.9
0.S74 -0.007 1s.e

O.L22 -0.059 17.4
0.330 .0.000 IT.$

0.609 0.0903 14.9
0.554 .0.05) 10.4
0.597 0.043 05.2
0.540 -0.049 16.6

.0 t18.6

T. 9 2.0
9. 5 l 2.2
9.1 ft.8
T.0 19.4
6.1 19.2
6.0 28.9

6.6 39.2

7.S fZ.O

0.0 21.6
7.3 22.6
4.9 20.4
6.1 21.2

10.0 24.2
7.0 . f1.£

1e.I 28.6

11.9 25.2
7. 22.7
0.2 25.4-

20.0 25.0
t6.P 30.0
9.S 25.0

t2.5 27.7

6.0 11.0
10.5 95.3

8.3 t5.4

3.6 6.36.9 24.9

10.6 31.0
9.1 24.$

20. er.9
23.0 31.4
12.0 24.7
13.3 20.7

17. 139.0

20.0 27.2

F-5

C4 40 rs4S.

04 40 2.£tZ

44 4 2t.r84

4 4 10 29.45
44 40 2s.7 

ee bO 2s.rSa4 40 J4.43

44 40 35.2r
04 60 33.or

44 40 3-3.484 4c 30.12

o" to 3R.26
44 40 30.9S

00 do 32- s44 co 3-.9O

64 03 32.l2

4 4 32z.1E
44 403 32.4

64 4e 32.62
44 43 32.4Y0

44 *0 33.2E

C4 40 33.2S
44 43 33.45

44 40 33.f2

44 4* 33.70
44 40 33.43
44 D0 34.12

84 40 34.7c

84 43 34.45
al 40 34.62

44 03 S4.ro

44 40 352.1
a4 Co sS s2

44 40 39.4
44 4 S3.02

to 40 34.74

c4 4 59.059

4e a0 20. I



F-6

ITERMEIO1ATE OUTPUT FOR QUALITY CONTROL
CLAPSED TIHE DELTA ItAGE DELTA 0 FROW IHACE DELTA 0 FRO0 DELTA 8EST EST.
HlAS PIP SEC TIKE LENGTH LELETH LENICTH(II WIDTH WIDTH WIOTHT)I DISTAKCE OF D

(IEC) (K FEET) (I FEET) (FEET) (1 FEET) (6 FEET) (FEET) (FEET) (FEET)

44 40 36.28 0.1I 1.109 0.01 26.7 0.673 0.(25 13.5 13s.2 t.r
44 40 36.4S 0.17 I.O02 -0.084 26.9 0.514 -0.1t9 17. r I.t 28.9 
44 40 6. 62 0.17 1.005 -0.020 2 9.G 0.571 O.OS9 15.4 15.G 25 .4
44 40 16.o 0o.1l 0.920 -0.086 32.2 0.519 -0.054 1t7. 14.7 32.2
44 40 36.95 o0.1 0.624 -0.096 35.9 0.523 0.003 1F.4 16.5 35.9
44 40 37.12 0.17 0.979 0.15s 30.2 0.S14 -0.008 1. .1 12.G 30.2
44 40 7.2a8 O.1 1.016 0.038 29.1 03 0.023 16.9 12.2 29.1
44 40 37.45 o0.1 0.060 -0.156 34.4 0.444 -0.09 20t.5 13.9 34.4
44 40 37.62 o.1r 0.636 -0.004 34.6 0.436 -0.0009 o.e 13.7 s4.6
44 40 37.70 0.1I 1.001 0.145 29.6 0.472 0.035 19.3 io.3 r9.6
44 40 37.95 0.17 0.902 -0.o90 32. . 0.03T 100 t.949 32.6
44 40 36.lt 0.t 1.17T5 0.274 Pr.2 0.d74 -O.09a 21.4 3.7 35.2
44 40 30.26 0.17 0.831 -0.341 3.G6 0.382 -0.042 13. 1 11.9 35.6
44 40 3S6.45 0.17 0.990 0.119 29.9 0.519 0.116 17.5 12.4 29.9
44 40 39.62 O.If 0.733 -0.135 34.6 0.s547 0o.oG IG. 10.0 s4.6
44 40 38.78 O.r7 1.120 0.2(S E6.4 0.496 -0.031 O O.3 .1 26.4
44 40 3S.95 O.17 1.00S -0.117 29.5 0.529 0.033 Ir.2 2.3s 29.,
44 40 39.12 O.1r o0.2F -0.06 S9.2 0.29 -0.000 I1.Y 14.7 31.0
44 40 39.20 O.sr 0.6e9 -0.230 42.0 0.364 -0.S14 e.? t19.3 42.0
44 40 39.49 0.f7 0.669 0.276 30.0 0.323 -0.060 2te.1 .0 30.6
G4 40 39.e2 o.s1 0.912 -0.093 32.4 O.s36 0.090 2S3.? .r 9,.4



F-7

Ormtlt 7 EXPERtIlMTf S-2C
ELAPSED TIME X V r DDTANC9C fRON CLOSiG ACCtLtRAItION

PIP MlI SEC FE£T FEET FEET ACRCA TO S/C VELOCITY FT/ScC2

-I(FPtT (IT/SECI

44 S9 $9.62 O.rS -0.84 -. 1 T.P 0.000 0.0o

44 39 59.1e 0.9S -0.8S -t.18 1.4 0.000 0.000

44 S39 59.9S 0.63 -0.43 -o.19 T.$ 0.000 0.000

44 40 0.12 .01 -0.8n -I.ty I.s 0°000 0°000

44 40 0.Z8 1.11 -0.88 -t.15 r.c 0.000 0.000

44 40 0.40 0.94 -0.C4 -I.tl 7.4 0.000 0.000

44 *0 O.62 1.1$ -0.87 -1.16 0.r00 0 0.000

44 40 0.78 lAO -0.81 -*I.G T*; 0.000 0.000

44 40 0.95 i.00 -0.86 -t.I6 ?.5 0.000 0.000

44 40 i.lt 0.4 -0.86 -I.l? ?.3 0.000 0.000

44 40 I.r8 0.096 -0.8es -1.16 T. .o 0oo000 0.000

44 40 1.45 1.01 -O.8? -1.1t 1.9 0.000 0.000

44 40 1.62 0.e3 -0.8e -o.l? ?.$ 0.000 0.ODO

44 40 1.76 1.15 -0.89 -1.10 T.? 0°000 0.000

44 40 I.99 1.20 -0.60 I1.7 T.T 0.000 0.000

44 40 .,12 0.3 -O.8S5 -. 10 T.$ 0.000 0.000

44 40 .Ead 0.86 -0.04 -t.le ?.$ 0,000

44 40 .45 G.14 , -0.87 -I.lt r.e 0.000 0.000

44 C0 2.62 0.84 -0.05 -1.19 r.5 0.000 °000°

44 40 E.TS 1.00 -0.86 -I.r6 T.$ 0.000 0.000

44 40 t.95 1.05 -0.87 -$.18 T.5 0.000 0°000

44 40 .12 0o.r4 -0.84 -1.18 r.t 0.000 0.000

44 o0 S.ge t.,o -0.8s -1.1r I.5 0.000 0.000

44 40 3.45 0.9S 3 -0.e -t.16 ?.4 .0 0.000

44 40 5.0Z 0.87 -0.a4 -{.9 l.° '0.000 0.000

44 40 3S.re 0.e -0.e4 -1.19 -. °00 0.000

44 40 S.99 1.09 -C.07 -i.td ?.- 0.000 0.000

44 40 4.1t 1.1t -0.85 -I.IT r.6 0.000 0.000

44 40 4.EO l.OG 0. -1.10 ?,S 0.000 0.000

44 40 445 1.06 -0.8e -II ?.6 0.000 0.000

44 10 4.62 1.00 -O.86 -1.16 1. 0.000 0.000

44 40 4.10 $.OE -0.87 -I.o [. 0.000 0.000

44 40 4.95 0.92 -0.6S -1.1t ?.4 0.000 0.000

44 40 9.1r 0.oS -0.8S -l.l? r.s 0.000 0.000

44 40 s.£e 1.00 -0.66 -I.i T.$ 0.o000 0.000

44 40 9.4 0.eo -0.$6 -1.11 1.4 0.000 0.000

4 40 .6E - .Se -C.9O -t.15 r.e 0.000 0.000

44 *0 S.To 1.50 -0.90 -t.is ?.9 0.000 0.000

*d 40 S.9S 0.9C -O.or -r.2c 1.s 0.000 0.000

e4 40 9.P 1.o , -0.e0 -I.16 r.F 0.000 0.000

44 40 0.20 $.I -C.es -0.10 -. 0.000 0.000

4 4 0 4.649 .10 -0.80 - o.10 F., 0.000 0.000

~ so o.c2 S.14 -0.60 -1.t? 1.G 0.000 0.000

*4 *0 6.rC I.IF -.00 '-t.l. t.t 0.000 0.000



F-8

Gt2IN! X CPE9ERI ?T 0-26
ELAPSED TIME U I Y /0t2ACC FRPO6 CLOSINGC ACCLt.RATON

R$S KIM SEC FEET F£ET MTET GCt4 A TO l/C VELOCITY FT/SEC2
(PCET) (FT/SECI

44 40 6.95 0.00 -0.67 -0.tr7 7. 0.000 0.000
44 40 7.12 1.14 -0.60 -. 1t7 7.6 0.000 0.000
44 40 7.208 1.9 -0.90 -s.10 7. 0.000 0.000
44 40 T.4 I.Er7 -0.91 -1.1 Y.e 0.000 0.000
44 40 T.67 1.14 -0.,9 -. 17 7F.6 0.000 0.000
44 40 T7.0 0.64 -0.eS -l.$I t.S 0.000 0.000
44 40 7.95 0.066 -0.06 -t.1 7.4 0.000 0.000
44 40 8.Z2 0.74 -0.0S -1.169 7. 0.000 0.000
44 40 0.90 0.85 -0.65 -1.19 7.3 0.000 0.000
44 40 0.4s 1.10 -0.98 -1.17 7.T 0.000 0.000
44 40 0.642 0.3 -0.90 -I.16 1.6 0.000 0.000
44 40 0.re S.05 -0.0? -1.68 7.5 0.000 0.000
44 40 0.6S 0.s9 -0.07 -I.16 7.5 0.000 0.000
44 40 9.1t 1.14 -0.60 -0.17 7.6 0.000 0.000
44 40 9.r8 0.97 -0.e8 -. 1S 7.s o.oo00 0.000
44 40 9.45 t.r8 -0.69 -1.16 7.0 0.000 0.000
44 40 9.62 s.O0 -0.6 -t.11 .6 0 0.000 0.000
44 40 9.874 .19 -o0.6 -I.1? 7.0 0.000 .0.000
44 40 9.95 0.91 -0.8s -I.r 7r.4 0.0o0 0.000
44 40 10.1? a0.5 -0.00 -1.10 7.4 0.000 0.000
44 40 50.0 0.9? -0.65 -1.17 7.$ 0.000 0.000
44 40 10.45 0.59 -0.84 -t.19 7.1 0.000 0.000
44 40 10.62 0.305 -0.e6 -1.1t 7.$ 0.000 0.000
44 40 O10.78 1.1 -0.68 -1.15 7.7 0.000 0.000
44 40 10.99 1.04 -0.80 -r.I7 7.s 0.000 0.000
44 40 l.lP2 1.56 -0.91 -1.15 e.1 0.000 0.000
44 40 11.20 1.09 -0.t6 -1.16 7.6 0.000 0.000
44 40 It.45 0.e0 -0.6S -1.1 7r.4 0.000 0.000
44 40 11.62 1.56 -0.68 -1.0t 7.9 0.000 0.000
44 40 l1t.?6 1.l -0.07 -l.t6 7.0 0.000 0.000
44 40 11.95 1.23 -0.08 -1.25 .?7 0.000 0.000
44 40 12.12 I.Or -0.06 -1.1r 7.0 0.000 O.000
44 40 It.2S6 .30 -0.00 -1.16 7.e 0.000 0.000
44 40 12.45 t.15 -o.0r -1.17r 7. 0.000 0.000
44 40 12.12 1.00 -0.e0 -t.1 Fr.7 0.000 0.000
44 40 12.7d 0.70 -0.64 -1.19 7.3 0.000 0.000
44 40 It.95 1.15 -0.08 -1.16 7.6 0.000 0.000
44 a0 1S.I0 0.09 -0.es -t.17 ?.5 0.000 0.000
44 40 13.26 0.94 -0.07 -1.17 T.4 0.000 0.000
44 40 1i.40 0.04 0. -. 10 .4 0.000 0.000
44 40 1.0 t6.02 -0.00 -2.17 7.0 0.000 0.000
44 40 s.r0O 1.01 -0.08 -t.10 7.0 0.000 0.000
44 40 0S.90 1.se -0.89 -2.1. r.r 0.000 0.000
44 40 M4.12 0.10 -0.00 -I.10 71. 0.000 0.000



F-9

06ENI RlX [gP20IIT S-26
[LA$PSO Ttf.: t Y I DISTANCC FROM CLOSIC G ACCeLEPAIIOI

HR$ 1IN sEC FEET FECT E91ET 6EA tO S/C VELOCITY PT/,0C(
(Ftt) (tYT/SEC )

44 40 14.e20 1.0 -0.00 -T.1 7.0 0.000 0.000

44 40 14.49 1.01 -0.C8 -I.1r7 .s 0.000 0.000

44 40 14.62 0.9s -0.00 -1.1 . 0.000 0.000

44 40 IC.7T 0.C9 -. er -I.9 7.4 0.000 0.000

44 40 14.90 1.06 -0.0c -1.1r 7.0 0.000 .

44 40 1.1 0.0 0. -0.10O 1.3 0.000 0.000

44 40 1S.28 0 .05 -0.06 -1.10 1.5 0.000 0.000

44 40 15.495 1l -O.60 -1.1 T.G 0.000 0.000

44 40 1S.62 0.04 -0.65 -1.19 7.3 0.000 0.000

44 40 15.18 0.9s -0.66 -I.0G 7.S 0.000 0.000

44 40 13.951 1.3 -O.eF -1.16 Y. 0.000 0.000

44 4o 16.12 o.t9 -0.e6 -1.1r 7.c 0.000 o.oo0

44 40 16.26 1.14 -0.e0 -1.15 7.0 0.000 0.000

44 40 10.45 0.09 -0.60 -1.19 .6 0.000 0.000

44 40 16.62 8.06 -0.866 -. IG F.0 0.000 0.000

44 40 16.76 0.94 -o.64 -1.17 1.4 o0.000 0.000ooo

44 40 16.95 1.4t -0.80 -. 1 1.9 0000 0.000

44 40 1t.12 1.26 -o0.r -I.0s 7r. 0.000 0.000

44 40 17.26 1.64 -0.66 -I.02 6.1 0.000 0.000

44 40 11.45 1.SC -0.06 -0.10 6.0 0.000 0.000

4d 40 It.62 1.§9 -0.60 -1.08 0.5 0.000 0.000

44 40 1t.76 1.76 -0.cr -0.69 6.3 0.0.u O.uCO

44 40 1I.95 1.54 -0.04 -0.69 8.1 0.000 0.000

44 40 lI.12 0.19 -0.05 -0.90 6.3 0.000 0.000

44 40 16.26 2.l3 -0.01 -. 0O4 6.6 0.000 0.000

44 40 0.43 .or -0.61 -I.t02 -- .6 0.000 0.000

44 40 16.62 1.06 -0.9 -. 4 . 0.00 0.00oo

44 40 l6.76 2.32 -0.82 -O.1c 6.e 0.000 0.000

44 40 16.93 2.52 -0.63 -0.s 9.0 0 o.ooo000 0.000

44 40 39.12 2.f4 -0.e6 -o.rs 6.9 0.000 0.000

44 40 i9.2 -0.0 -0.69 -. 6 0.000 0.000

44 40 19.45 1.92 -0.62 -o.re *.4 0.000 0.000

44 40 19.602 .92 -0.6e -0.74 9.4 0.000 0.000

44 d0 06,70 3.29 -0.16 -0.72 9.6 0.000 0.000

44 40 19.95 2.rr -o.r4 -0o.10 6. 0.000ooo o.

44 40 o0.1r S.e -0.1re -0.69 - 10.e 0.000 0.000

44 40 t0.20 2.s0 -0.rl -o.rr 0.D 0.000 0.000

44 40 20.A5 4.10 -0.7r -0.066 to. 0.000 0.000

44 40 20.46 3.77 -0.70 -0.O 0.3 0.000 0.000

44 40 20.T76 s.0 -0.04 -o.8r 10.1 0.000 0.000

44 40 20.95 4.20 -0.67 -0.60 60.0 0.000 0.000

44 40 1.tI1 s.cr -0.64 -0.rs 10.1 0.000 0.000

44 40 2I.20 40.44 -0.0r -0.6? 10.0 0.000 0.000

44 40 91.49 9.30 -O.60 -0.0 11.0 0.000 0.000

.~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~10 8. .0
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GC¥I1d Y gXIP RIt0T 6-26
tLAPSIO TtNE Y T 2 OIe0TANCE FRO CLOSICG ACCELERATION

"it #1 SEC FErT FIET FiET G1MEIA TO 1 /C VELOCITY Ft7DC2
(FEET; (T/SECI)

44 40 21.62 4.e2 -0.62 .4 11.3 0.000 -. 0.000

44 40 2l.18 4.42 -0.34 -o.9S 10.9 0.000 0.000

44 40 tt.95 4.s0 -031 .99 11.3 0.0 0.000

44 40 2.12 $.6 -0.32 --. r .t 0.000 0.000
44 40 22.2t 6.04 -0.61 -0.5S 12.5 0.000 0.000

44 40 22.4S .63 -0. S-O.9 It. 0.000 0.000

44 40 t2.62 6.t1 -0.?; -0.86 St.r 0.000 0.00o
44 40 t2.rO e.1 -0.5 -0.69 12.6 0.000 0.000

44 40 t2.9 6.82 -0.23 -0.84 1.3 0.000 0.000
44 40 25.12P 3.y -0.2r -0.91 It.3 0.000 0.000
44 40 23.24 3.31 -0.1I -0.93 t11. 0.000 0.000
44 40 2 ..4 8.1? -0.13 -0.91 12.0 0.000 0.000

44 40 23.62 8.3 -O.14 -0.60 23.0 0.000 0.000

44 40 23.10 6.64 .0.46 -0.9 13.1 0.000 0.000

44 40 23.9.3 -0.4 -0.61 14.s 0.000 0.000

44 40 24.12 7.r4 -0.46 -0.OY 13.9 0.000 0.000

44 40 24.e26 T.3 -0.0o -0.49 14.0 0.000 0.000

44 40 24.4 6..19 -0.03 -0.62 8It. 0.000 0.000

44 40 24.02 0.39 -0.03 -0.80 - 14.6 0.000 0.000

44 40 24.10 7.83 -0.01 -0.8? 14.3 0.000 -0.000

44 40 24.95 V.90 0.02 -0.89 14.4 0.000 0.000

4C .; .;a -. C; - 23.n 0

44 d0 Pr.t2 8.06 0.03 -0.06 15.3 0.000 0.000
44 40 2S.45 6.10 o0.0 -0._3 14.6 0.000 0.000

44 40 2E.62 .03 0.12L -0.47 15.9 0.000 0.000

44 40 23.76 10.8 0.14 -0.r0 11.3 0.000 000oo

44 40 2S.9 10.33 0.r7 -0.8e4 MD. 0.000 0.000

44 40 t2.lt 6.14 0.1 -0.91 15. 0.000 0.000

44 40 2I.2S 10.63 O.22 -0.81 17.1 0.000 0.000

44 40 t6.45 .63 0.16 -0.807 .1 0.000 0.000
44 40 20.G2 6.64 O.EO -0.90 18.1 0.000 0.000

44 40 16.16 10.9 0.29 -0. l.J o.ooo000 0.000

44 40 20.93 10.90 0.33 -0.e1 IF. 4 0.000 0.000

44 40 2.l2t 2.13 0.30 -0.78 8.0 0.000 0.000

44 4C0 27.r8 .l37 0.32 -0.84 Ir.0 0.000 0.000

44 40 tr.4 5.ro 0.9r -0. 10.2 0.000 0.000
44 40 Ma.er 12.22 0.34 -0.61 10.t 0.000 0.000
44 40 2.678 22.09 0.40 -0.96 tO.S 0.000 0.000
44 40 2P.I3 12.t2 0.39 -0.65 10.0 0.000 0.000

44 40 28.12 2r.84 0.44 -0.03 10.1 0.000 0.000

44 40 e0.2e S4.21 0.O. -0.E9 r0.o 0.000 0.000

44 40 26.43 12.00 0.£4 -0.40 18.3 0.000 0.000

44 40 t.e2 .8e09 0.50 -0.9S 10.2 0.000 0.000
44 40 M0.M0 13.69 0.23 -0.00 20.3 0.000 0.000



F-ll

Reproduced from
best available copy. 

GER(MN4 I tElPEN0 T $ -26

CLOAPSI TIl Y Y 2 DOISTAICE FRON CLOSING ACCCLERATION

PRIS Ht1 $C fEGT FEET FElT AO6tNA TO S/C VELOCIITY FTiseC

(FECLT (FT/SEC 

44 40 E6.95 t19.1 0.9r -1.00 1.0G 0.000 0.000

44 40 29.12 1$.7t I.0 -0.96 0o.t 0.000 - - 0.000

44 40 29.Pa 15.9Z 1.22 -0.93 f.4 0.000 0.000

44 40 19.45 14.50 0.65 -0.46 t1.0 0.000 0.000

44 40 29.62 14. . -0.45 -1.2 0.000 0.000

44 40 29.78 15.38 0. . -1.O0 tl.6 0.000 0.000

44 40 t9.95 It.90 0.6Z -1.068 9.4 0.000 0.000

44 40 30.1Z J1.G 0.66 -3.19 19. 0.000 0.000

44 4O 50.t t11. .05o -1.21 1. 0.000 0.000

44 40 30.41 15.33 1.19 -. 1S 19.0 0.000 0.000

44 40 30.62 iS.42 1.37 0.34 12.0 0.000 0.000

44 40 30.T8 4.20 1.19 0.59 - o0. 0.000 0.000

44 40 30.95 16.71 0.91 -1.192 Me. 0.000 0.000

44 40 51.1l2 1.1S 00.6 -I.E! t.60 0.000 0.000

dI 40 3l.L6 I1.1e 0.09 -1.17O.G 0.000 0.000

44 40 51.45 15.91 0.7r -1.935 0.4 0.000 0.000

44 40 31.62 14.15 0.7G -1.t5 91. 0.000 0.000

44 40 31.78 It.St 1.52 0.? 24.9 0.000 0.000

44 40 31.95 15.29 1.30 0.34 91.6 0.000 0.000

44 40 5Z.12 t1.99 1.62 0.90 8.0 0.000 0.000

44 40 32.28 18.70 0.90 -1.32 5.9 0.000 0.000

44 40 32.45 16.30 .rS -1.3 992.r 0.000 0.000

:: :^ ::.6: :^.: .- -1 ~4 9S.e " 0.000 0.000

44 40 32.70 10.I1 0.74 -0.G0 t9.0 0.000 0.000

44 40 32.95 3.13S 5.23 -1.56 30.0 0.000 0.000

44 40 3.152 1M.15 4.t9 -1.40 9S.0 0.000 0.000

44 40 33.90 M0.ae 4.10 -1.40 r9.7 0.000 0.000

44 40 53.43 15.4Z 0.53 -1.45 l.8 0.000 0.000

44 40 $35.2 $9.09 0.62 -1.46 MS.5 0.000 0.000

44 40 33.r 1e0.68 0.6! -1.48 I5.1 0.000 0.000

44 40 33.95 10.99 0.sr -2.5S E3.4 0.000 0.000

44 40 34.12 18.40 0.s3 -!.5! 14.0 0.000 0.000

44 40 34.r2 IG0.3 3.81 -1.50 3I.9 0.000 0.000

44 40 34.45 tO.S3 4.41 -t.57 M.l 0.000 0.000

44 40 34.492 9.05 -0.t1 -1.40 96.S 0.000 0.000

44 40 34.70 10.46 -O.1I -1.90 94.9 0.000 0.000

44 40 $4.C95 4.40 0.49 -1.8e 31.0 0.000 0.000

44 40 35.12 t0.44 0.t9 -5.G01 4.9 0.000 0.000

44 40 35.90 95.42 0.3t -t1.0 t9.0 0.000 0.000

44 40 35.45 94.99 1.O0 -1.70 $1.4 0.000 0.000

44 40 9s.9 to0.ts 1.50 -1.7? r9.1 0.000 0.000

64 40 3.0 9S3.92 -0.40 -. 1,0 99.1 0.000 0.000

44 40 3S9.19 0.09 -0.01 -S1.4 35.0 0.000 0.000

44 40 $0.19 M0.rS -0.,5 -Is.f 27.9 0.000 0.000



F-12-

6fI"I X IERpCRl ¥f$T 5-26
VY 

FEET FEET

-0.S$
-0.65

1,4`

.42t
1.30

-1.01

-1.04

-1.06
-0.90

1.40
1.07

-11.14

-1.33
-1.94
-2.1 
-2.SI

-1.82

-1.85
-1.89

-1 .93
-t2.0e9

-2.06

-1.91

- .9l

-2.05

-2.10
-t.03
-2.10

-0.IF-8.40

-2.Y0

-0.o9

!I0780 204G. t

IG8f T0 t/G.

29.1
4.4

34.0

5 .6
v e20.2

29.9

S4.6

D9.9

0 31.9

42.0
$0.0
9 2.4

CLOStI 
VELOCITV

FT/53CC)

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000o
0.000
n. nno

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

ACELC6RAtI'
FT/aS(t

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

(LAP0CO TIME
34R$ SIN IC

44 40 3G.ee
44 40 36.41
44 40 36.62
44 40 36.78
44 40 53.95
44 40 r7.12
44 40 5T.29
"4 40 3T.45
44 40 37.6Z
44 4u $7.76
44 40 35.95
(4 40 30.12
44 40 35.P8

44 40 38.49
44 40 30.62
44 40 30.06
44 40 59.95
44 40 39.1t
44 40 $9.e0
44 40 59.43
44 40 30.82

FEET

Y0 .23

27.90
23.70Es.ro
29. *44

23. 7s
,2.64
27.94
28.12

E9.14
23. 42
26.12
19.93
239.4

t0.45

24.14
25.01



F-13

ItIEPPDIOIATE OUrPUT POP lUVLITV CONTPOL
P$StEO TtV ODELTA IP4(( DtLTA1 D FO1 IpAGSt DELTA D FpO DCLY 8 BEST CsT.

pIS PIod SIC TiPe L(fCTP LENGTH LEOTH(0) WIDTH VIOTP ]DITHet) O VIsTAC OF D

ISMrc F6 rFT) (i FrET) (fEET) ( rFEET) ( FEET) tr(FEET) (FfT) trFEET

44 40 2I.2e 160O16.t2 5.621 ,3.61 6.E
44 40 16.45 0.17 3.626 0.008 6.
44 40 10.62 0.17 3.659 0.1rsl r.
44 40 16.?6 0.17 3.600 -0.r59 8.2
44 40 16.95 0.17 3.731 0.131 1.9
44 40 1T.12 o.tr 3.476 -O.EsS 6.-

44 40 t?.t6 0.1t 3.461 0.165 6.1

44 40 17.45 0.11 3.765 0.104 7.9
44 40 l7.6t 0.17 3.623 0.058 T.7

44 40 17.76 0.2t1 .639 -0.104 e.,
46 40 17.9s 0.71 3.60r -0.031 6.2
44 40 1.122 0.17 3.415 -0.193 6.?
44 40 16.r2 0.17 3.655 0.239 6.1
44 CD 18.45 0.11 3.514 -0.140 6.4

44 40 21.62 0.1? 3.635 0.t19 8.1
44 40 I.7T 0O.17 3.534 -0.099 6.4
Ad 40 18.9 0.11T 3.426 -0.106 6.6
44 40 19.12 0.11 i.499 0.0o3 6.s
44 40 19.76 0.17 3.367 -0.152 6.6
44 40 19.45 0.17 3.349 -0.06 6.t.
44 40 19.62 0.17 3.1687 -0.162 9.
I 4* !.7e n:. 7 L3.73 0.05s 9.1

44 40 19.05 0.r7 3.324 o0.06 6.9
4d 40 2O.2I2 0.27 .951 -0.393 20.1
44 40 20.6 o0.17 2.976 0.044 9.9
4d 40 0o.43 0C.1 2.609 -0.17O 10.5
44 40 20.G? O.17 E.6223 .Ot4 10.5
46 40 to0.r 0.21 2.150 -0.074 10.6
44 40 70.951 0.2 t.664 0.131 10.3
44 40 2l.l2 0.17 2.639 -0.045 10.4
44 .10 2P.26 0.17 2.6G1 -0.ZZ2 11.3
44 40 tl.4S O.21 2.669 0.052 11.5
44 40 2l.6f O.fl 9.656 -0.011 21.1
44 40 22.76O 0.17 2.537 -0.122 11.

44 40 21.95 0.11 2.590 0.003 11.4
44 40 22.l2 C.lr R.96f -0.292 12.9
44 40 22.r6 0.17 2.404 0.107 12.S
46 40 22.46 0.J1 2.390 -0.014 1.-4

a4 40 2.642 O.IFP .419 0.069 11.9
44 40 22.6o O.I1 f.264 -0.215 13.1
46 40 ?22.69 C.27 .106 -0.00? 13.5
d4 40 Me.12 O.1? 2.410 0.21& 2.$

44 40 Y2.E6 0.1?7 2.204 -0.20S6 3.4
44 40 99.49 0.11' o .161 -0.014 13.5



ISTERPEOlTfA OUTPUT
DELTA D FPO"t
LENCTH LENGTH (XI
(K FEET) (FEET)

-0.005 It.S

FCOP UALITY CONTROL

IPAGE DELTA
WIDT VIODTH
(K FEETI (I FEEt)

0 FROM DLITA PEST EST.

WIOTHCY(I DlSTAF:Ce OF 0

(FEET) (FET) (FEEf)

F-14

DELA

(BECG
ELAPSED TIME
FPS KIN SEC

44 EO P3.69

cR FCEET(. CEWCt)

0.1t 1r.186



vtl3 i g typPrv.23( 9-16 ISTAtNCOEOEX).
v Y DIST1ACE FPon

.16
s .06

1.09
3.19
1.19

3.05
1.07

1.13
1.21
1.09
1.1,
1.07
1.09

I.09

1.13
J,13

1.19

1.091.00

2.13

I.t0
1.16
1.16
1.0l
1.04

I.1$
1.08
1.04
I.35

1.46

1.03
0.94

0.9s
1.00
1.20

t.14

I .tO

PEET ACE[A TO S/C
(7ZfT)

-0.90
-0.90
-0.97
-0.91
-0.93
-0.66
-0.93
-0.96
-0.95

-0. 72
-0.60
-O.gS

-0.61

-0.9t1
-0.09
-0.66
-0.65
-0.6r
-0.o4
-0. s
-0.60
-0.49
-0. St
-O. sr

-0.40

-0.33
-0.32
-O.G3
-0.37
-0.2?
-0.33
-0.30
-O. SO
-0.60
-0.4S
-0.21
-0.39
-0.63
-0.40
-0.48
-0.1?

-0.40

6.2

P.20.?

7.9r.r

8.1
0.9
7.0
7.?
8.s
6.r
0.?6.1

6.4
6.t

s.e

8.4
0.1
s.S
6.86.e

9.0
9.3
9.1

!0.'
9.9

10.9
10.5

10.0

50.4

11.1

llJ

Jr.4
12.9
12.3Il,S'

11.9
1S.1

12.S
13.0
12.2

F-15

fEEt
ELAPSED TIPE
rPS PIN SEC

44 40 16.28
44 40 10.i4
44 40 1 6.62
C4 40 1t.70
44 40 10.95
44 40 7r.1r
44 40 17t.2
44 40 17.45
44 40 1t.02
44 40 11.78
44 40 17.9S
44 40 l6.12
<4 do 18.1f44 40 6.458
44 40 t0.45
44 40 36.62
44 40 1i.16

164 40 16.91
44 40 19.12
44 40 19.2t
44 40 19.45
44 40 19.62
44 40 19.18
44 40 19.95
44 41 O.1t
44 40 60.28
44 40 t2.45
44 40 20..2
44 40 20. '0
44 40 "' 91
44 40 .12
44 *G ti .2
64 40 t1.45
44 40 2t1.6
44 40 2s.70
44 40 It.91
44 40 22.IR
6d 40 22.af
44 40 ft.(-
44 40 2t.62

4 40 Pt.7
44 40 22.91
44 40 t3.1'
G4 40 fs.tr
*4 40 P3.9r

I
PEET

1.6t
1.60

1.13.67
1.39
.96

1.54

I.S3
3.20

1.57

1.60
1.56

.sre

t.0O

2.34

3.95

3.09

S. fi

4.1 

3.65

4.979.10

0.93

5.74
6.90

CLOS 1S
VELOCITY

(FT/SEC)

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
O.OGO
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.o000
0.000
0.000
0.000
0.0000.000

0.000
O.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000

o .ooo

o .oco

o .ooo

o .ooo

o .ooo

o .ooo

ACCELtRAT OP
fty/SEC

0. 0D

O.O$

0.0%
0.013

0.0 3

0.01350.0wa

0.005-
0.03-

0.0o3

0.01300.02F
0.03
0.013
0. o0

0.013

0.013
0.013
0.07D

0. Om.0.0[5

0.013

0.010
0.003

0.013
O. 0D

0.001
0.0013

0.005

0.0Du0.013

0.013

0.01

0. our

0.01



F-16

G6EMItl I tXPEPlZEIrT S-rt (TELECORDEX)
1.LAPSrED TIE 7 DISTASCE yrOR CLOSINg AWILfg6TIOX

"a8 PIN SEC VET PET Ir CEECA TO S/C VELOCITY PFlO/Ce
(PEET) (P'T/EC)

4;7 o40 23.GE 0. o.O -0.41 19. 0.000



F-17

rodced from
bes available coPY·

I11TE1EODIAIT OUTPUT tFO OUALITY

ELAPSED TIE ODELTA iSAGE OELTA C FRO1 IVA6E

8S "11" SEC TIlE LENGTi LENGTH LENGI (1) 1104

(,EC) O FEET) (K FEET) 4(EET) (. FEET)

57.9ET

44 40 39.78

44 40 39.95

44 40 40.12

44 40 40.28

44 40 40.45

44 40 4O.6Z

44 40 40.0G

46 40 40.95

44 40 41.t2

44 40 41.t8

44 40 41.45

44 40 41.62

44 40 41.T8

44 40 41.95

44 40 42.12

44 40 42.28

44 40 42.45

44 40 42.6?

44 40 42.79

44 40 42.99

44 40 43.12

44 40 45.r8
44 40 43.4r

44 40 43.6Z

44 40 45.78

'44 40 43.93

44 40 44.(2

44 40 44.28
44 40 44.45

44 40 44.6t

44 40 44.?0

44 40 44.95

44 40 45.12

44 40 45.28
44 40 45.45

44 40 45.62

44 40 49.76

44 40 45.95

44 40 40.12

44 40 46.20

46 40 40.49

44 40 40.02
44 40 44G. 
44 40 40.99

860839.8Ye
.1 r

O.1%

O.I7

O.lr
O.tr
o. Ir
0.17

0.51
0.27

O.lr

0.17

0.57
O.17

0.17

O.Ir
0.17

O.1?
O.17
0.1r
0.57

O.IF

O.lY

O.sr

0.17
C.17

O.Ir

0.17

O.tr
O.lr

0.57

0.17

0.I50.11

0.1r
0.17

0.1I

11.627
11.681

11.391
11.448
Is .387
12.299

11.244

11.1 56

11.041

11.06r

10.909

0o.803

10. 72

10. 44

10.625
50.561

10.567
50.482

50.449
10.360
10.354
10.248

10.275
10.1 55
SO.lET
10.091

10.070

9.95S
S0.059

9.894

9.955

9.800
9.808

9.$91

9.450
9.545

0.640
9.394

11.627

0.0 55

-0. I Ts-0.597

-0.060
-0.066

-0.055

-0.088

-0.002

-0.115 

0.025

-0.086
-0.11 T

-0.0 59

-0.031
-O.519
-0.119

-0.059
0.000

-0.084

-0.033
-0.090

-OOZ6
-0.086
0.027

-0.119

-0.029

-0o.021
-0.029

0.004
-0.545
0.061

-0.149

O.OOz

-0.029

-0.089

-0.O2$-0.404

-0.052

CONTRO.

DELTA

(A FEET)

o FrOM

WIDTH YI
(FEET)

DELTA BEST EST.

DISTAFCE cf o

(FEET) (FEET)

37.9

38.7

58.5
58.7

59.0
39.r

39.5
39.5
39.9
39.9

40.2
40.6
40.8

40.9

41.5

41. 3

dt.g

41.7

42.8

45.0

45.4

45.6
43.8

43.6

44.3

43.9
44.0
44.3
45.0

45.0
43.5
45.7

49.9
40.4
46.8
40.2

47.O



INTER4EDI4ATE OUTPUT
ELAPSED TIME DELTA IAGCE DELTA D fROM
RAS HiH $EC TIlE LENCGT LENGTH LENGTH I)

4CeC) (K FEET) (K FEET) (FEET)

44 40 4t.12

44 40 41.2?
44 40 47.45

44 40 4T.62
44 40 4T.76
44 40 47.49
44 40 4*.1E

44 40 46.r0
44 40 48.45
44 40 48.67

44 40 46.Td
44 40 48.95

44 40 49.12

44 40 49.26
44 40 49.45

44 40 49.62

44 40 49.78

44 40 49.95
44 40 50.1Z
44 40 50.E6

44 40 50.45

44 40 50.6Z
44 40 50.78
44 40 50.95

44 40 51.3?

44 40 51.28
44 40 51.45
44 40 51.G2
44 40 51.T8

44 40 51.99

44 40 SZ.1r
44 40 52.2t
44 40 52.45
44 40 52.62
44 40 $2.7*4

44 40 $2.95

44 40 53.I5

44 40 $5.20

44 40 53.4S

44 40 95.02

44 40 S5.8G
44 40 *S.9S

44 40 94.tt

44 40 94.f2

0.17

O.l7

0.17
O.IT

0.17

0.1T

0.17

0.37
0.17

0.1?

0.1T

0.1r

0.17

O.1T

0.t1

0.17
0.1i

0.17
0.17

O.I7

O.1T

0.1T

O.lt

0.17

0.37

0.)?O.57

O.17

0.17
0.1T

O.17
0.17

0.17

0.17

0.17

.tl r

0.1T

0.57

0.17

0.17

0.17

9.S35
0.196
9. 06

9.162

9.193

9.137
9.1 53
9.079
6.904
8.974

0.959

6 .869
6.959

0.900

e. 754

6.697

8.653

0.629
4. 484
6.451
0.458

8.496
8.3988. 5 9$
S.419

G.596
8.371
6.396
0.400

.t253

0.774

*. I 5G

$.115

4.120

C.031
T.9t9

1.D2E
I.$OG

-0.059

-0.140

0.115
-0.145

0.032
-0.056

-0.014

-0.049
-0.090
-0.014

-0.01 5S
-0.090

0.090
-0.00o

0.0*29
-0.142

-0.002
-0.0 54
-0.066
0.042

-0.101
0.055

-0.14S
-0.03?

0.00T
-0.061

0.000

0.021
-0.021-D.OZr
-0.07T

0.025
0.004

-0.146

-O.OZ9
0.000

-0.075

0.019
-0.045
-0.173
0.101

-0.150

0.100
-0.o05
-o.sos

FOIR UALITY

WI DTH

(a FEET)

CONTROL
DEL TA
WID0TH

(I FEET)

47.r
48.0

47.4
46.1

4*.0

48.3

486.6
494. 

49.2

49.349.2

49.E
49.,

49.a

41.4
501.1

52.0

52.5
$02.

5 *. I

52.0

52.5

57.4

S4.1

54.5

92.7

54.5

52.5

Sg.4

93.1
54.0

54.3

55.5

29. 7
go.5I

O PFRO DELTA 6EST EST.

VI*OTH4( DISTANCE O D0

(FEET) (IEET) (I(ET)

.>

F-18



F-19

IHTERHEOIATE OUTPUT FOR QIUALTY CONTROL
LJtr Ylime DE.L0T. I5A;Et OELTA O FROM IAffE DELT LA FOII OELTA 0EST EST.
'S vPI" SEC 1285 LENGTH LENCTH LENGTH (1) WI(TH WIDTn t1 DINH (IY OISTA*CE 0F 0

tmI5r0 (KI EET) (K FEET) (FEET) C( FEEt) (C F2ETI (FEET) (FEET) (FEET)

44 a 98-.45
44 CC 54.62

84 5 s4.r7

4 0 54.95

64e P= §5.r8
8 4: ss.o45

*4 80 55.62

84 as s5.78

44 AS 955.454* 0 53.99

*8 OZ 58.52
044 G 56.78

844 4i 56.78
c4a, ss.re

a4 a- 5.gs
840 :51 .12
844 4; 5r.e
e4 4C 5.45

as 00 9T.-o

44 4 sr.r8
*4 00 9A.85
*4 85 58.1r

s4 g s9.r8

a4 ec_ 28.45
a4 s0 58.62
aa C- sa.re
C6 e; 58.95
ad a 559.52
4 00 529.t6

84 59.45
*4 00 28.88
&a CC 99.re

&9 5 0.95

88 08 0.28 
48 5 0.41

a4 In 0.82

Ca802 5.70
ad 02 CAP8c8 *s 0.95

4 5 5. t 2

00 *5 1.05
B00 0 6.02

D.1T7 7F.834 -0.052

5.7 F1.1TT -0.057
5D.1 7.83s4 0.057
5.1r T.804 -0.030
5.1t .7s18 -0.08o
.17 r 7.685 -0.0s3

51r r.688 0.002o
5.1r r.629 -0.059
O5.11 .TIT1 0.088
50.17 T.628 -0.009
D.5r ?.572 -0.055
5.17 7?.510 -0.001

0.17 7.r11 -0.o00
D.Ir r. 5)9 O.02o

5.1 7 7.53 0.000
D.17 7.53s -0.1(4
5.1r 7.354 0.00o
5.17 7.305 -0.o0o0

Dr . r .35 0.050

D.1r T.rT6 -o.11T
.17r 7.rTS -0.001

(D. I .241 T O.O 9

5.1r 7.187 -0.059

5.tr t.r20 -0.025

D . I F . IOCO -0.105
5.17 7.070 -0.050
5D. I r 7.040 -0.030

.17 ?.01t -0.09

.1lr r.os9 0.059
5.67r .0oi -0.055
D. I r 7.040 0.029

.17 e8.981 -0.059
D.17 6.s95, -0.020
5.17 0.923 -0.0£9
D. 0.o0 -0.1tl

s.t1 0.804 0.05e
D.Y 6.6835 -0.029
6D.1 0.684 0.029
5.17 0.O80 -0.059
O.1F 0.4rT -0.059

5.tt G.57t -0.T7O

56. 

56.5

sr56.S

sr.t

58.3

57.1
57.4

57.4
57.8

60.8

01 .f5g.4

60. a

61 .80.4

610.1

80.1
862.4

2.r

80.9
02.4

6g.4

04.3
64.2
84.9

04.3

69.4

Of.I



F-20

InTrEC7EDITe OUTDPT fO6 QUALITY CONITROL
ELAPSED TIME DELTA IAGE DELTA 0D F0o 1 AGV6 DELTA a FRO4 ODELTA oEsT tET.

FFS "I1 SEC T155E LENGTH LEMNCT LENSTTNS() WIDTH WIDTH WIDTINTs IoSTA6502 OF a
(Ic) ( FEErT) FEET) (FET ET)) m1 FEEtT (FEET) (FEET) (FEElT

44 41 i.1f 0..7 6.629 0.059 66.s
44 41 1.95 0.1t G0.St -0.059 61.1

44 41 2.12 O.17 G.ST1 0.000 6T.1
44 41 Z.26 0.1t 6.511 -0.000 61.1

44 41 t.45 0.11 0.864 0.293 64.3

44 41 2.62 O.5T 6.t60 -0.054 G5.1

44 41 t.76 0.11 6.711 -0.063 65.T

44 41 2.95 0.17 0.668 -0.029 05.9

44 41 1.12 O.11 6.541 -0.541 67.4

44 41 3.t9 0.17 6.600 0.059 66.8

44 41 3.45 0.57 6.46S -0.l57 66.0

44 41 3.62 o.5T 0.542 0.059 67.4

44 41 3.1T 0.117 .454 -0.086 68.3

44 1 s.96 0.57 6.512 0.058 6M.r

44 4t 4.1E 0.Il 6.S12 -0.000 6?.7

44 4S 4.2E 0.t1 6.395 -0.117 69.0

44 41 4.45 O.I1 6.189 -0.20 S rl.

44 41 4.62 0.1l 6.160 -0.029 r1.6

44 41 4.76 0.IT .r486 O.08 10.6

;; *1 Zi;Z -ii. ; i 2

44 4I S.t2 O.1? G.3OP 0.07? 69.e

44 41 S.24 O.I 6.250 -0.051 70.6

44 41 5.45 o.t? 6.90 -0.060 11.3

44 41 5.62 0.1 G6.162 -0.028 71.6

44 41 S.10 O.5 6.190 0.028 Tl.s

44 41 S.95 0.51 6.308 o0.l6 69.9

44 41 6.12 0.lf 68.91 -0.$57 1.2v

44 41 6.26 O.r 0*.102 -0.069 12.3

44 41 6.4S O.5r O.16t 0.059 tl.6

44 41 6.62 0.? 60.131 -0.029 75.9

44 41 6.76 0.1I 6.116 -0.016 22.1

44 41 0.95 0.17 5.956 -0.059 74.5

44 41 1.12 O.57 9.985 0.026 73.1
44 4d1 T7. 0.57 9.966 0.001 3.

44 4I 7.45 O.It 6.014 0.028 73.3

44 41 1.62 0.17 9.904 -0.050 74.0

44 41 7. d O0.t 9.973 0.009 73.6

44 41 .9S 0.5 .014 0.041 Ts.5

44 t1 6.11 0.1t 9.665 -O.t26 14.0

44 41 0.26 0.5r 5.905 0.019 Y4.6

44 41 0.45 0.1 9.901 0.061 74.0

44 6l 0.E2 0.I' 9..95 -0.004 *4.0

40 41 6.o 0.5It 9.646 -0.111 1r5.

44 41 05.0 0.1F 9.O71 0.025 M.



F-21

INTERI#EDIATE OUTPUT F0 OdUALITY COIITPOL'
ELAPSEO 11(£E DELTA 9ICAGE DELTA O Fro0 IMAGE DELTA 0 ROff DELTA DEST EST.
VIP( ION SEC TIKlE LENGTH LECTH LENGTH(XI) WIDTH WIDH VIDTHTH DISTAnCE OF D

ISEC) e1 FE£T) (K FEET) (FEET) (K FEET) (K FEET) (FEET) (FEET) (FEET)

44 4t 9.12 0.97 5.842 -0.029 TS.5
44 41 9.29 0.t7 S.813 -0.029 75.9
44 41 9.49 O.t11 .910 -0.005 t5.9
44 *4 9.62 0.17 S.Tr2 -0.090 T7.I
44 41 9.7. O.Ir S.7t0 -0.01O T1.3
44 41 9.95 0.17 I .785 0.074 76.3
44 49 10.12 0.17 5.725 -0.059 7T.0
44 41 I0.2) 0.7t 5.694 -0.031 TT.5
;; ;, i;.-; O. , j.66o -6.wOs ii.9
44 4d 10.62 O.17 9.1'2 0.0O7 t7.1
44 41 1O.TS O.1F S.655 .- 0.089 7.3
44 49 10.95 0. ? S3.663 0.0t29 T.0
44 4t I1.12 0.17 S.637 -0.Ot6 T.3
44 42 l9I.4 0.1T 5.600 -0.0S1 Te.?
44 41 II.45 0.9I 9.692 0.092 Tr.4



F-22

62mIHl I EXPt£I!E#T S-o6
9.APSCD t111 Y t Z ?ISTAeCC rP7o CLOSIIC ACCECLCATION
OPS IK1 SEC FEET FIET fEeY A$CEaA TO S/C VCLOCITY FT(sEct

(FEET) (fvTsECI

44 40 39.r6 t9.32 -4.52 -2.1 3$r.9 0.000 0.000

44 40 39.95 29.1s -4.48 -2.16 s. 0.000 0.000
44 40 40.12 29.51 -4.60 -_.ro 3e.1 0.000 0.000

44 o40 0.6e 30.00 -5.66 -2.r2 so.7 0.000 0.000
44 40 40.45 29.86 -5.66 -2.rE 36.5 0.000 0.000

40 40.62 30.00 -5.73 -2.33 St.? 0.000 0.000

44 40 40.r6 so.30 -5.81 -2.30 39.0 0.000 0.000
44 40 40.995 0.49 -5.65 -2.3r 39.r 0.000 0.000

44 40 41.12 30.80 -5.04 -t.s9 39.5 0.000 0.000
44 40 41.28 30.61 -5.eP -2.4 39.5 0.000 0.000
44 40 41.45 S.1 -. -Z.3 39.9 0.000 0.000
44 o40 4.G2 31.12 -. 63. -2.51 39.9 0.000 0.000
44 40 4t.7 31.44 -5.64 -e.5s 40.2 0.000 0.000
44 40 4t.95 31.67 -5.86 -2.55 40. 0.00 0.000
44 40 42.12 32.09 -5.69 -r.9S 40.8 -0.00 0.000
44 40 42. 32.21 -5.5 -t.63 40.9 0. 0.000
44 40 4t.4 32.32 -s5.T -t.64 41.1 0.000 0.000
<4 40 42.62 32.78 -5.67 -2.69 42.5 o.000 0.00
4 40 42.76 S3.01 -5.67 -t.68 41.1 0.000 0.000

44 40 42.95 33.01 -s.8F -2.76 41.1 0.000 0.000
4 4 4u 3.r -i.5.4 -;.e. 0-Z000 0.000

44 40 4,.26 33.46 -9.6r -t.64 42.2 0.000 0.000
44 40 43.4S 33.64 -5.e6 -2.90 42r. 0.000 O.000

44 40 43.62 33.95 -5.r9 -r.96 d4.? 0.000 0.000

44 40 43.78 34.31 -5.90 -2.96 43.0 0.000 0.000
44 40 43.92 34.19 -5.61 -s.00 t2.9 0.00 0.000
44 40 44.12 34.70 -5.62 -3.02 43.4 0.000 0.000
44 40 *4.8 3d4.3 -5.61 -3.07 43.6 0.000 0.000

44 40 44.45 34.95 -5-3.2 43.1 0.000 0.00
44 40 44.62 3.MO -5.63 -3.23 43.6 0.000 0.000
44 40 44.17 33.56 -5.6e -3.tO 44.3 0.000 0.000

44 40 44.95 33.21 -5.?7 -3.t4 43.9 0.O00 0.000
44 40 40.2r 3S.6S -S.63 -5.22 44.0 0.000 0.000
44 40 45.28 35.5 -5.66 -3.2S 44.3 0.000 0.000

44 40 49.45 39.24 -5.90 -3.33 45.0 0.000 0.000
44 40 43.62 39.t4 -5.67 -3.39 45.0 0.000 0.000
44 40 4s.76 3so.r -9.92 -3.0O 45.5 0.000 0.000
44 J0 45.99 356.9 -5.94 -3.42 4*.1 0.000 0.000
44 40 40.22 S5.20 -5.91 -3.45 45.9 0.000 0.000

44 40 46.e8 S1.63 -. 9s -3.1 46.4 0.000 0.000
44 40 40.45 39.04 -5.94 -5.5S 40.6 0.000 0.000
64 40 40.2 sr7.S0 -5.76 -$.90 40.e 0.000 0.000
44 40 40.10 30.t6 -9.o9 -5.04 40.9 0.GO0 0.000
04 40 40.9S SFe.g -95.9 -5.64 4r.0 0.000 0.000



F-23

$[#!IJI Y EXPERIIENrT S-P6
Y 7

FErT FEET
[LAPSEO CTIE
PrS ItIN SEC

*44 40 4r.It

44 40 4Tt7,
44 40 47.45

44 40 47.6t
44 40 47.rf

44 40 4'.95
44 40 46.1!

44 40 44.24

44 40 40.45

44 40 48.6b
44 40 4*.10

44 40 48.9S

44 40 49.19

44 40 49.2E

44 40 49.4S
44 40 49.62

44 40 49.re
44 40 49.91
44 40 50.1t
44 40 SO.2
44 40 50.45

44 40 50.6t

44 40 0O.78
44 40 S0.95

44 40 SI(.lt

44 40 51.24

44 40 SI.45
44 40 SI.62
44 40 51.T7
44 40 31.95
44 40 t.llP
44 40 92.24

44 40 Sr.45
44 40 S2.$t

44 40 SE.?$
*d 40 S2.95

44 40 SJ.1£
44 40 33.20
44 40 s3.41

d4 40 S3.4P
44 40 93.76
44 40 533.4
C4 40 94.tt
64 40 f4.Et

ACCLEPATIO#M

FT/SECr

0. oo
O .000

O .ooO
o.o0o
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

O .000

O .000

O.000
0.000

O.000

O .000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.1000
0.1000
0.000
0.000
0.000
0.000
0.000

0.000

0.000

O .000
O0.000
O0.000
O0. ooo
O0.000

0. 000

O0.000

0. 000

O .000
O0.000
O .000
O0.000

O0.000
O ·.000
O0.000
O0.000
O0.000
O .000
O0.000
O0.000
O0.000
e.ooo

ODISTANCE rPRO
ACGEA TO $/C

(FEET)

4T.2

4e.048.0

* r. t

44.0

43.3
4e.3
48.C
49.t

49.2
49.9
49,F

49.r

49.7

49.6
30.4
90.4

S0.7
rS.1

30.0

3i.4

31.1

S2.3
3~. 3

rSp.t

3s.5

3Z.4
B52.
52.T

32.3
I sr.5I

E3.0

tS.O

9 54.5
953.3

a St.$34.$

96.194.9

93,Fb 5S. 

CLOSING
VELOCITY

(FT/SEC)

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000

0.000

0.00

0.000

0.000
0.000

0.000

0.000

O.000

0.000

0.000

O.000

0.000
0.000
0.000

0.000

0.000

0.000
0.000

0.000

0.000
0.000

0.000

0.000
0.000

0.000

0.000
0.000

0.000

O.00

O.000
0.000

0.000

O.000

0.000

O.OO
O.000

X
FEET

56.91

39.2t
se.66
39.41
59.24

59. S3
39. 63

$9.95
40.43
40.41
40. 0

41.00

40. 5
41.0o

40.91
41 . 4
41.15
42.06

42i. l4

42.044

4t.46
43.34
45. 53
43. 49

43.6943 . 4

43.6G
44.03
43.eT
43.s3
44. FG
44.95
44.s0

45.4f

45.t9
45.Go

45.TO
40.04
40.0o

4G.t

40.90
4*.30

s. 63
-5.96

- S. 4T

-5.ee

-S.84
-).44

-1).$

_ s. TO4
-4. 59

-4,42

-4. 63
-5.45

-4.r5

-4.43
-4. 99
-4. 6

-4.62

-4. S9t

-4.6?-4. 61

-4. S
-4. 4-4.52
-4. S4

-4.33

°4.33

-4.1 S

-4.51
-4.4T

-4 . 4 
-4 . St

-4.52

-4. 43

- 4 . 4 t

4. $$
-4.54
-4. 4T

-4.S*
-4.S)

-4. 95

_4. 43
-4.$3
-4. 44

-4. as

-4.40
-4. 44

-3.73

-3.26

-3.8!

-4.00

-4.04

-4.07

-4.11
-4. tO

-4.2!

-4.92
-4.DS
-4.05

-4,3

-4.39

°4.47
-4.49

-. te

-4.1t
-4. 5
-4.6G

-4,61'

-4.69- 4. 9

-4. To
-4. 75
-4.68
-4.45
-4.9F
-9.03

-4. II

-3.11-s.01S..t0

o),19

-$. 3 2

-9.31-s.$r

_9.49

04,4_rJ. 4
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GEMiNI r fEXPERIINT 5-26
ELAPSEO TlI1[ r Y OISTAIsCE fPO0 CLOSIPG ACCELERATIOI
PrS "IN SEC FET FT FEET FEET 46EA TO S/C VELOCITY FT/SEC

tEET I tF/SECI

44 40 54.45 4T.61 -4.31 -5.6S 56.3 0.000 0.000
44 40 S4.62 46.02 -4.36 -5.66 s6.1 0.000 0.000
44 40 54.76 41.60 -4.! -5.70 s6.3 0.000 0.000
44 40 54.95 4.2 -4.32 -5.T4 56. 0.000 - 0a.oo000
44 40 55.t1 4.46 -40re2 - 37.1 0. 0.000
44 40 5s.28 46.0o -4.03 -5.PT 5?..4 0.000 0.000
*4 40 5.45 .61 -4.33 -5.91 .4 0.000 0.000
44 40 SS r2 49.11 -4.3t -S.9? $7. 0.000 0.000
44 40 55.1T 46.46 -4.02 -6.01 57.8 0.000 0.000
44 40 55.95 49.11 -4.25 -6.06 51.6 0.000 0.000
44 40 56.12 49.54 -4.30 -6.1 56.3 0.000D 0.000
44 40 56.26 49.55 -4.31 -. - . 50. 0.000 0.000
44 40 56.45 50.n1 -4.29 -6.tS 56.1 0.000 0.000
44 40 56.62 49.76 -4.28 -6.61 5. 0.000 - 0.000
44 40 56.re 49.re -4.22 -6.2 58.5 0.000 0.000
44 40 56.91 50.93 -C4.r -6.34 55. 0.000 0.000
44. 0 57.12 50.92' -4.30 -6.39 59.1 0.000 0.000
44 40 57.26 51.65 -4.23 -6.45 60.4 0.000 0.000
44 40 07.45 51.40 -4.22 -6.50 60.1 0.000 0.000
AA4 sA S9.67 GA 91 - I' ? ? 4-7 1 0.000 0.000

44 40 sr.r7 55.68 -4.21 -6.59 60. 0.000 0.000
44 40 5r1.5 5st.9 -4.1? -6.64 60.6 0.000 0.000
44 40 56.12 t51.36 -4d.0 -6.65 t2.1 0.000 0.000
44 40 56e.2 2.13 -4s.1 -6.13 60.9 0.000 0.000
44 40 Se.45 5r.62 -4.2t -6.82 61.4 0.000 0.000
44 40 56.67 52.12 -4.19 -6.63 - 60.9 0.000 0.000
44 40 56.71 52.33 -3.6 -6.e1 61.t 0.000 0.000
44 40 56e.5 53.3$ -4.1t -6.95 62.1 0.000 0.000
44 40 59.t1 53.43 -4.01 -1.01 S2.4 0.000 0.000
44 40 59.2 n.E3.9 -4.06 -1.06 62.1 o 0.000 000
44 40 59.45 S4.14 -4.09 -1.15 62.9 0.000 0.000
44 40 5.62 5s3.6r -4.04 -?.I6 02.4 O.o00 0.000
44 40 5.7 T 54.t1 -4.06 -t.S C2. - 0.000 0.000
44 40 59.95 53.61 -4.05 -1t.6 62.? 0.000 0.000
44 41 0.1t 54.40 -4.03 -1.33 63.L 0.000 0.000
44 421 O.t 54.13 -4.01 -1.35 03.4 0.000 0.000
44 4t 0.495 9.92 -4.0 -. 45 3. O.C00 -- 0.000
44 4l 0.G6 96.02 -4.06 -1.5§ 64.C 0.000 0.000
44 42 0.76 5.146 -4.00 -T.s5 64.5 0.000 0.000
44 t1 0.95 55.3? -4.01 -T.06 64.5 0.000 0.000
4e 41 1g.l2 5.45 -4.00 -7.60 04.3 0.000 0.000
44 41 1.98 56.00 -4.0t -t.1G 04.0 0.000 0.000
44 41 1.49 5G.56 -4.01 -r.64 89.4 0.000 0.000
44 41 I.62 S6.92 -. 900 -0.00 6.5 0e.000 0.000



Cr141 Pl I KFI2PE!E#T S-26

Y 7
FEET FEEr

-3.96
-3.68
-3.9o

-3.76
-3.61

-3.43

-3.64

-3. TO8
-3.78

-3.72
-3.73

-3.65

-s.To-3.64
-3.7S

-3. 3
-3.69
-3. 3

-3.44
-3.ro

-3.34-3 .1

-3.43

-3.34

-3.46

-3.34

-3.07
-3.34

-3.01

-3. 33
-9.07

-3. 30
-3.25

-3.07
-9 . 0

-11 .33

-11.44

-8.11
-6.18

-31.49
-11.61
-11.70

-11.e6
-12.04
-rE.00
-12.14

-12.19

-12.66-tr.es

-12. r

-12.693-123.0

-12.92

-13.04

-13.29
-13.31
-I3.29
-13.6g

-tS.E6

-13.63

-13.64
-13.61

-14.14-t4. t

-13.94
-16. t1
-14.43

DISTANCE rFO*
AGEN4 TO S/C

(tEET)

66.5
6T.1

61.1

64.S3

63.1
69.7

) 6s.9
r 67.4

66.8
68.0
6T.4
68.3

69.0
71.3
S1.6

70.8

69.9
7o.6
71.3
71.6
71.3
69.9
T1.t
72rr.3
F1.6

7109

473,
74 T* 

3S.3

74.0

73.6
23.3
74.0

74.8

74.0
75.4

79.1

CgOSIM6; ACCELECATION
VELOCITV FT/SECt
(PS/SEC3

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
O.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

oo00
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
o0.00

0.oo000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000 *
0.000
0.oo0
0.000
0.000
0.000
0.000ooo
o.000
0.000
0.000
0.000
0.000
0.000
0.oo000

0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000

0.000

0.000
0.000

0.000

o .ooo

o .ooo
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ELAPSEO T1£0
PSR P4IP SEC

44 41
44 41
44 41
44 41
44 41
44 41
44 41

46 4t

44 41
44 41
44 4S
44 41
44 41

44 41
44 41
44 41
44 43
A4 AA

44 41

44 41
44 41

44 41
44 41
44 41
44 41
44 41
44 41
44 41
46 41
44 41
44 41
44 41
44 41
44 41
44 41
44 41
44 41
44 4l

44 43
44 41
44 41
44 43
44 43

FEEt

5T7.32
MS.g9

37.90

38.30

SS.81

58.14036.68
s8. I 3

58.47
48.41

39.63

61.89

60. sr

61t.8

61.4e

62.l8

62.69
64.33
64. 9

el. 34

64. 34
s1.83

6S.42
65.22
64.4e
66.17
63.37

CSZ.drf
Gi.Srj

8d.$

.76

1.19

E.32

2.28
2.43
2.62
2. 78
2.93
3.12
3.28
3.45
3.62
3.74
3.95
4.1t
4.22

a.4 

4.43

4.re
4.95
3.1I
S.2r

3.62

3.93

6.1E
6.28
8.43

6.17

6.95

F.28

8.12
6.2e

6.62



F-26.

G6INI X EXPtERIfMET 5-26
ELAPrSD TIME Y 7 D1STANIC F2 OM' CLOSIMO ACC(LePATION
48S INt$SEC EErT FEET AEPA TO S/C VELOCITY rT/(eCt

(FEET) (FT/$CCI

44 41 9.12 65.94 -3.08 -t4.44 75. 0000 0.000
44 41 9.28 G6.31 -3.09 -14.53 75.9 0.000 0.
44 4 9.45 66.3 -3. -14.65 75.9 0.000 .000
44 41 9.6Z 67.5! -3.12 -14. 77.1 0.000t 0.0
44 41 9.78 17.65 -2.68 -14. r.3 O.00.000
44 41t 9.9 66.65 -. 14 -14.1 76. 0.000 00
44 41 o.Sr sr61.4 -3.1t -1S4.98 r.0 0.000 0-000
44 42 1o.Ze 67.62 -3.1r -15.08 n.5 0.000 0.000
44 5! !0.45 6.1! -!.Oe -!i! tre n 0.000 0.00
44 41 10.62 8G.43 -3.07 -. 1 77.1 0.000 0.
44 4t 10.T8 68.61 -3.02 -259.8 r7.3 0.000
44 41 10.95 68.2t -5.00 -18.531 r.9 0.000 c.c
44 41 l.1t2 G6.50 -5.01 -19.40 76.5 0.000 0,000
44 41 11t.2 6".99 -t.9t -19.48 78.1 0.000 CO
44 41 t11.45 6T.t -2.99 -15.38 ?7.4 0.000 0.0C0



INTEPREDIATE OUTPUT
ELAPSED TIt[ DELTA IHACE DELTA 0 FPO"
HPS "IN sEC TImE LENCTH LENoTH LEHGTHOX)

($eC) (K FEET) 16 FEET) (FEET!

t 2t 46.00
* t1 41.00
t 46.00
2 tr 49.00
2 2r 50.00

t2 2 20.00
2 re 2E.00
t tE 22.00
e tE 23.00
t 26 24.00

t28 S.00
2 E 26.00

t 2t 27.00
2 2t 6e.00
2 E6 29.00
2t 30.00
2r 31.o00

t t 523.00
t2 26 3.00
2to 4.00
2 2t 35.00

to r 56.002 26 36.00
2Pe 26 .00

2 t 39.00
t tS 40.00
2 26 45.CO

t E2 42.00

2 43.00oo
t2 2 44.00
t2t 45.00
2 16 46.00
2 26 41.00

t r6 4e.00
i 2t 49.00

t 2o 50.00
t o26 5.00

t 26 S2.00
its 5.00

tt$ 54.00
2 t6 99.00
2 t0 51.00

a to *0.00t 26 SJ.0O

o666.00

1.00
1.00

.00

1.00
30.00

1.00

1.00

1.005 .00

1.00
1.00

1.00
1.00
1.00
t.00
1.00

5.00
.00

1.00
1.00

1.00
.00

1.00
1.00
t.00
3.00
1.00
1.00
1 .00

5.00
0.00
1.00
1.00

5.001.00
1.00
1.00
1.00
1.00
S.00
1.00
1.00

19.162
19.604

19.040
19.2?0
t?,353

11.121SY. 76

17.7T2

)1.532
$7.439

17.025
I 6. 9 43

15.934

16.126
16.426
.2 42

5 6. 325
1. 420
t6.459

16.072

16.209

16.246

1.924

15. 9 4

19.965

15.943

1', 929

15.024

14.9g0

19.1F2
0.422
0.069

-0.653
0.236

-I .923
-0.095
0.514
0.013

-0.013

-0.2 40

-0.093
-0.2 2
-0.142
-0.083
- ,016

0.00O
0.191
0.302

-0.586
0.139
0.030
0.039
0.003

-0.090
-0.040
-0.043

-0.C90
0.04d

-0O.136
-0. 85
0.030

0.003

-0.01 5
-0.003
-0.011
0.045
0.000

-0.059
0.059
0.014
0.011

-0.917
-O.006

FOF OUALITY COTR6C
IMAGE DELTA
W DTH WIDTH
(I FEET) (K FEEl)

OD 7FO DELTA DESt bST.
WIDTH(I) DISTANCE Of 0
(FEET) (FEET) (EETI)

37.0
36.2
56.0

36.0
40.9
4t.t
39.9
39.9
39.9
40.5

40.7
41.4
41.r

41.9
44.6
44.6
44.0

43.T
43.3
45.2
43. 1

43.1
43. 4

434.
44.1
44.S

44.5

44.5

44.0

44.4
44.4
44.4

44.4
44.4
44.4

41.9

F-27



2 EB 59.00 1.00 16.O1l
a o9 0.00 2.00 16.011
g 29 1.00 1.00 16.011

Do PF14O DELTA OCST EsT.
WIDTHI() DISTANCE O O0
(FEET) (FEET) (tEfT)

1.094 44.3
0.000 44.3
0.OO4 44.5

F-28

-LAPS D # SE
HiRs MIN SEC

ITCPKIEDtATE OVPUT FOR OUALITY CONTROL
DELTA I4AfE DELTA D FRO" IMACE DELTA

ItlEP LENTH LENH TH LtF ETH (X) WIDTH WVITH
(SEt) (R FEET) (K FEET) tPEET) m FEET) (9 FEET;



F-29

8(I028 St 72P20R1H714 S-tG
ELAPsEO TlPr I 2 OltSTK t 0091 CLOSING (CCELtCATION
Ils P1I SEC fEET FEET PEMy 8A864A tO S/C VELOCItY PT/SeCt

(FET) (FT1/S(C)

t Er 4C.00 * .c0 0.80 8.70 37.0 0.000 0.000

Y 2? 41.00 ?4.b- 0.60 6.64 3C.P G.000 0.000

Y 2t 48.00 24.87 0.45 9.13 56.0 . 0.000 0.000

t rr 49.00 2S.84 0o.t 9.5 sr. 0000 0 o.o

t 2r 50.00 rs5.3 1.54 9.31 30.0 0.000 o.ono

2 o.00 ts.97 t.33 1.t2 40.9 0.000 O.o00

2 E9 7.00 9ts.o I.rr 2t.2 41.1 0.000 0.000

t 8 E2.00 20.0 O.7 1.9 .99 0.000 0.000

20 3.00 1.93P 0.13 12.37 39.9 0.00 0.000 

8 ES 24.00 9.05 0.711 11.90 39.0 0.000 0.000

2 re 25.00 78.49 o0.1 17.50 40.5 0.000 0.000

8 to0 G.00 28.6s9 0.rs3 1.2 40.r 0.000 0.000

2 28 21.00 29.30 0o.n 1.81 41.4 0.000 0.000

2 t8 re.0o0 9.61 o.rT2 1.99 41.7 0.000 0.000

7 re t9.00 t29.0 0.2 13.07 421. 0.000 0.000

2 to 30.00 3.41I 0.n3 13.69 44.C 0.000 0.000

E 2e 31.00 32.3 0.73 13.68 46.6 0.000 0.000

2 te 32.00 31.08 0.I2 15.55 44.0 0.000 0.000

8 9o 33.00 51.08 0.48 13.36 43.2 0.000oo o.o

O 29 34.00 li.95 0.10 13.40 43.1 - 0.000 0.000

Y 8e 3S.00 31.to 0.50 s.39 43.3 0.000 0.000

P to 36.00 31.0 0.42 13.T2 43.r 0.000 0.000

2 E2 31.00 S0.0 o.s25 13.91 43.1 0.000 O.G00

e re 3.00 30.89 0.4 S.9 4. 0.000 0.000

t8 t 39.00 31.10 0.35 13.97 43.4 0.000 O.oro

2 28 40.00 31.19 o.3? 13.9e 43.S 0.000 0.000

P t2 41.00 31.31 0.4' t4.0t 43.6 0.000 0.000

8 20 40.00 31.14 0.41 t4.01 43. 0.000 0.000O

2 r7 43.00 31.41 0.44 14.08 43.7 0.000 0.000

E to 44.00 31.16 0.53 14.19 44.1 0.000 0.000

8 to 49.00 0t.95 0.23 14.30 44.0 0.000 0.000

2 t8 40.00 32.14 0.65 14.47 44.8 0.000 0.000

r 74 41.00 37.14 0.60 14.40 44.5 0.000 0.000

r 28 40.00 31.18 0.84 14.10 44.S 0.000 0.000

r 7e 49.00 3E.10 0.04 14.52 44.5 0.000 0.000

Y 2o 50.00 32.57 0.5 14.00 44.0 0.000 0.000

8 t0 s1.00 51.01 0.62 14.71 44.4 0.000 0.0G6

e 2e 52.00 31.07 0.2 154.69 44.4 0.000 0.000

P es $3.00 32.1,0 0.0 14. 44.0 0.000 0.000oco

· PC0 4.00 93.04 O.Gr 14.09 G4.4 0.000 0.000

e EO S5.00 St31.0 0.02 t4.r 44.4 0.000 0.000

e 0o S0.00 $1.05 0.r0 14.09 44.4 0.000 0.000

8 r0 M1.00 M4.U1 1.ES 19.45 4r., 0.000 0.000
2 70 22.00 24.03 2.23 19.81 'OF.2 0.000 0.000
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mC0mn I ffM)0IHlnT S-tO
v I DISTA9CE FCPO"

PC" UCt AGENA TO S/C
(FET )

.0Z 1a4.e6 44.5
O.Gr 14.0G 44.3
0.0G 14.0? 44.3

CLOS1N
VeLOCtTY

(FT/SEC)

0.000
0.000
0.000

ACCILESATION

0.000e.000 

;I v--r

ELAPSEO TtIE
)PS 1410 SEC

t 28 s9.00
g 29 0.00
e 29 1.00

FEEl

31.C7

31.103



F-31

IHT[EP £DILTE OVIPUT FOP OUVLITY CO#TPOL
CLPSE£O 71PE OELTf trCCc DELTA O FPOs IPAGE DELTA O FPO"N DELTA BEST EST.

PPS PIN SCC TIPE LENTH LENGTH LENCt i (X) WIDTH IDOTH WIOTHi() OISTANCE Of b
(SEC) 0t FEET) (K IEET) (FElT) f FETC) ( EET) (FEET) (ICCT) (FEET)

t29 3.GO
29 4.00
29 5.00

t t9 6.00
t t9 7.00

2 t e.o00
t 29 9.00
t 9 1t.00

29 11.00
29 12.00
E29 13.00

t 9 14.00
2 29 15.00
t 29 1 .OO
2 29 1.00
2 t se.00

to 19.00
t t9 t9n.n.

2 t9 P21.00

· 29 22.00

29 24.00
t s9 41.00
2 29 4J.00
2 29 27.00

t 29 9.OO
t r9 30.00

2 9 31 .00

2 29 32.00

t 29 33.00
2 t9 34.00

2 £9 35.00
t 29 59.00

2 t9 40.00
t9 41.00

2 29 C2.00
29 d3.00

2 89 44.00
2 t9 42.00

0942.Go l1.91o 15.910
I.C0 s.513 -0.09?

1.00 11.511 -0.242
.OGG 1.9e19 0.009
1.00 1t.454 -0.12S
1.00 15.408 -0.046
1.00 15.268 -0.139
1.00 14.t25 -t.045
1.G00 5.206 0.9s0

.CGo 14.154 -1.052
1.00 14.163 0.029
1.00 14.107 -0.077
1.00 14.139 0.032
1.00 14.154 0.015
1.00 14.154 0.000
1.00 ,14.150 -0.004
1.00 14.227 0.07o
1.00 14.241 0.014
Ifln 14.rs 0.015
1.00 14.154 -0.102
1.00 14.t9 0.134

1.00 14.153 -0.1O1
1.00 14.10 0.073
1.00 14.205 -0.007
1.00 14.9gs 0.095
1.00 14.336 0.040
1.00 14.210 -0.128
t.0O 14.335 0.123
5.CO 14.24Z -0.091
1.0 1t4.163 -0.0s9
t.00 1, .019 -0.104
1.00 14.0le -0.061
1.00 14,015 0.000
t.00 13.9l1 -0.046
1.00 13.848 -0.124

1.00 13.951 0.109
1.00 o 13.rr -0.179
1.00 13.952 0.154
1.00 13.599 -0.074
1.00 13.846 -0.01t
1.Oo 13.6e2 -O.Ot4
1.00 13.750 -0.093
1.00 ts.G54 -0.040
1.00 15.035 -0.040

4r.e

45.1
48.9
40.5

49.2
49.4
49.e
53.9
50.0
55.7

53.6
53.9

53. 

93.75

33 .

55.4
53.4

53.4

53.9
53. 1

93.4

53.6
54.0
54.3
54.3
54.4
54.9
54.5

94.0
54.9
54.9
59.0

f5.-



fLAPSEO tlE OcnLTA
HIaS PIN SEC TIME

(SEC)

2 t9 46.00 1
2 te 47.00 1
t t9 48.00
2 t 49.00
2 29 50.00
t 29 31.00
P 29 52.00
2 29 53.00

2o9 54.00
· t9 35.00
2 29 56.00

t29 51. 00
2 29 08.00
E tl 39.00 -499

P 50 0.00 Sol
Y 30 35.00 $3
2 30 30.00

s 30 37.00
P 30 39.00
t 30 39.00
L 30 40.00
2 30 41.00 1
2 30 4E.00
2 30 43.00
2 sO 44.00
2 30 45.00
2 30 46.00
2 30 47.00

Y 30 49.00
2 30 49.00
2 30 0.00 1
2 30 91.00
t 30 52.00 1
2 30 53.00

$ 30 34.00 1
E 30 $5.00 1
2 SO 96.00
2 30 9r.o00
e 30 90.00

30 99.00 1
P3 0.00 
2 S3 1.00 i
a St 9.00 1
a s S.00 I

IHTElPr016TE OVTPUT FOR UVALITY COT41O
IACE OELTA D FROH IMAGE DELTA n FROc DELTA OC60T EST.
LENGTH LENOCTH LEHSTH IX) WIOTf WD10 VWIOTHTc) OISTAKCE 0f D
(9 FEET) (t FEET) (FEET) (R 72275 (2 FEETL (2EET) (FEET) (FEET)

1.00 13.579
1.00 13.601
5.00 t3.55

1.00 13.553
1.00 S. Soo
1.00 13.45
1.00 13.475
1.00 13.429
I.00 13.462
I.00 13.264
1.00 03.310
1.00 13.209

.o00 13.163
9.00 13.117
1.00 13.093
5.00 l.t12
1.00 11.630
1.00 I . 522
1.00 11.434
1.00 11t.03
1.00 11.547
1.00 11.52?

1.00 11.3ZO
1.00 10.370
1.00 11.337
1.00 11.320
1.00 11.320
1.00 I1.201

1.00 t1.307
1.00 11.299
1.00 fl.3tr

1.00 tl.t20
1.00 11.261

r.oo II.Y04
r.00 II.F14
1.00 1I.EtS
5.00 11.320

I.00 11.250
r.00 to.32t

-0.059
0. 092O.OEt

-0.046
0.000

-0.046
-0.055
0.022

-0.046

-0.198
0.046

-O.OgG
-0.101
-0.049
-0.046
-0.084
-1.291
-0.158

-O. IG

' 169

-0,215

-0.009
0.018

O.000
0.046

-0.046
-0.012
0.042

-O.Oi3

-0.011
-0.019
0.000
0.003

-0.091
-0.935

.059
-0.049
-0.021
-0.963

96.0
SS.9

96.1
56.3
96.3
36.9

96.6
56.5
97.4

r7.2
T3.6

5r.9

99.0

96.0
68.2
66.095.9
97.0

66.0

67.2
6r7.1

r87.2

or.2

S7.3

9T.0

07.817.9
07T.9

9$.8

07.9i
sr *s
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INTE9RNEDIATE OUTPUT
ELAPSED TIME OELTA IWAGE DELTA 0 FROM
HOS KIN SEC TINE LEf"1H LENGCTH LENGTH (X

(16CCI FEET) (R FEET) (FEETI

2 3St 4.00
2 31 9.00
2 31 0.00

£ SI 6.00
S31 9.00

2 31 10.00
E 31 11.00

t 33 I.00
2 31 13.00
2 31 14.00

3I1 15.00
a 31 16.00
Y 31 1.OO0
2 31 O1.00
t 31 19.00
0 SI ro.00

2 JI E2.00

$I1 79.002 II 24.00

e 31 MS.oo
2 St 21.00

e 3l sr.oo2 S1 26.00
2 31 30.00
2 31 31.00

O 31 S33.00
S tI 34.00

as 36.00

t 1.00
t.00
.00
i.00
t.00
1.00
1.00
1.00
1.00
1.00
I .po

1.00
1.00

.00

.00
1.00
1.00
.00
.o00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.oo00

t.00
1.00
1.00

to.trz
t0.060

10. 913

O1.099
10.165
10.140
9.996

10.018
,9.994
9.96?
9.972

9.916
s.6e4

9.600
9.690
9.7T3
9.6 T4

0.613
0.604

9. s22
9.36?
9. 48
9.45t
9.342
9.24?

9.311
e.294

0.9?4
-1.033
-0. 140

0.07 

0.081
-0.100
o.oro

-0.01T
-0. 1 52
0.022

-0.024
-0.02t
0.004

-0.024

-0.031
-0.063

-0.0 3

-0.110

-0.01F

O.l00
-0.099

0.036
-0.009
-0.0 2

0.049
-0.019
-O.1t1
-0.00
-0.090
0.040
o.0E4

-O.tIF

FOR OUALITrY CONTrOl
SiaCE DELTA 0 FRON
VIDTH uIOTH VIDTNH()
(A FEET) (L FEET) (FEET)

DELTA DESt COT.
DISTAItCE OF 0
(FEET) (FEET)

67.6
74.4

74.6

T4.8
T7.0
70.1

75.9
76. 
176.3

G6.3
T6. 

Te.s

r8.4

79. 

T9. I
79.0
17.0

of9. 

9e.276.9
76. 7

62.3
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F-34

59tINI X EXIPERIMENT S-2G
ELAPSED TIHE II T I OISTANCE VPON CLOSING ACCELERATION

R5 N4IN SEC FEET FEET FElT ASGEA TO S/C VELOCITY VTFUC
- IVEETI I(FTSCI - -T

2 29 2.00 S4.5i 9.65 32.t2 47.8 0.000 0.000

E 29 3.00 34.18 5.6v It.2O 48.1 0.000 0.000
2 29 4.00 55.536 S.7 12.85 48.9 0.000 0.000

t 29 5.00 3S.31 5.69 I1.99 4e8. 0.000 0.0o0

t9 0.00 35.64 5.71 13.89 49;t 0.000 0.000

r 29 .00o 3.rs8 s. 13.32 49.4 0.000 0.000

2 29 9.00 356.t 9.19 13.45 49.8 0.000 0.000

2 29 9.00 39.96 6. 8 14.9z2 3.S 0.000 0.ooo

2 29 to.00 36.40 5.8Z 13.51 50.0 o.ooo0 .000

2t 9 11.00 39.76 6.23 19.09 93.1 0.000 0.000

2 29 12.00 39.62 6.19 19.21 53. 0.000 0.000

a 29 3S.00 39.94 9.19 19.51 53.9 0.000 0.000

2 t9 14.00 39.70 9.t 1S9.9S5 3.6 0.000 0.000

* 29 15.00 39..1 1 5.94 53.1 0.000 0.000

2t 9 16.00 $9.S8 6.11 15.75 53.7 0.000 0.000

2t9 I1.0o 39.57 9.09 15.69 53.0 0.000 0.000

E 29 1.O00 39.29 6.02 5S.76 - .5 0.000 0.000

2 t9 19.00 39.24 0.02 1S.74 93.4 oo000 0.000

2 t9 rt.o00 39.19 6.051 2.r i .G. 0^0.CO
2 t9 21.o0 39.41 6.01 50.t8 S3.7 0.ooo 0.000

t9 i2.00, 30.91 - 5.84 14.t2 $3.2 0.000 0.000

t 29 23.00 39.39 5.9 586.95 53.9 0.000 0.000

2 29 24.00 39.10 9.49 16.58 53.9 0.000 0.000

2 29 21.00 39.12 9.96 18.61 s3.8 o.000 o.ooo

t 29 29.00 39.78 9.94 19.50 S93. 0.000 0.000

t t29 7.OO 339.96 9.0 It.44 593.1 0.000 0.000

2 9 2.oo00 9.00 9.9t 16.G1 93.5 0.000 O.00o

to9 29.00 39.66 9.r9 I6.45 13.1 0.000 'O.OOO

2 9 30.00 38.e62 9.s5 1.03 53.4 0.000 0.000

t 29 31.00 3s.95 9.17 I.S1. 93.8 0.000 0.000

2 t9 3t.00 39.31 9.70 ! .st1 94.0 0.000 O.OO

2 29 53.00 39.50 9.19 r7.89 54.3 0.000 0.000

2 to 34.00 39.5 s.r3 1a.Gy1 4.3 0.000 0.000

2 29 39.00 39.67 9.1S5 i.13 94.4 0.0no 0.000

2E 9 36.00 40.006 S.F 18.09 49 0.000 0.000

29 31.00 39.59 9.71 18.13 94.9 O.D00 0.000

t29 39.00 40.23 0.69 10.42 5.2 0.o000 0.000

Y 29 39.00 39.61 9.r0 I..90 34.6 0.000 0.000

2 29 40.00 39.39 9.79 1t.31 94.9 0.000 0.000

2 t9 41.00 39.80 9.r9 16.33 94.9 0.000 0.000

2 e9 42.00 40.008 .901 1.30 91.0 0.000 0.000

t 2O 43.00 40.22 0.t2 I0.0 959. 0.000 0.000

2 28 44.00 40.91 6.68 19.tO 91.0 0.000 0.000

a o0 49.00 40.95 0.7 10.O0 S5.60 0.000 0.000



F-35

6EMltI rl EXPERIMENT S-tG
ELAPSED TINE R Y 2 DISTANsCE rol CLOSIHG ACCE0LRAT!O0
FIRS IN $SEC FEET FEET FEETY A1EA tO /IC VELOCITY FT/SEC2

OFEET) (FT/SEC)

e 29 46.00 40.69 9.13 19.49 $S.O 0.000 0.000
2 29 47.00 40.s9 9.70 19.52 S5.9 0.000 0.000
E 29 48.00 40.771 S.72 9.59 S36. 0.000 0.000
2 9 49.00 40.76 S.15 19.59 6.1 O.000 0.0o00

2r9 50.00 40.94 S.74 29.66 S6.S 0.000 0.000
229 01.00 40.90 9.64 20.42 36.5 0.000 0.000
2 29 52.00 41.07 3.79 t9.72 G 6.5 0.000 0.000
2t 9 53.00 41.24 9.e1 19.T9 6.6 o. 0000 .000
2 29 Y4.00 4.13 S.ro 19.7T3 96.S 0.000 0.000

s29 55.00 41.73 9.To 20.90 Sr.4 O.o00 0.000
p g9 S6.00 41.553 5.z2 20.4r sr.e 0.000 .00o
2 *9 1ST.00 41.07 9.ro 20.0 S1.6 0.000 0.000
t 29 5e.00 42.095 .79 20.88 $7.s 0.000 0.000
2 tl 59.00 42.21 9.o60 l.O0 9S.0 - 0.000 0.000
2 30 0.00 42.14 .ro e1.48 1. Ss. 0.0o0 0.000
2 30 15.00 48.29 O.t5 t3.53 64.4 0.000 0.000
t 30 39.00 49.19 G.C9 E2.905 65. 0.000 0.000
t s0 3F.00 49.99 C.0 ts3.$S 60.0 0.000 0.000
230 38.00 50.46 y7.07 3.14 46.5 0.000 0O.000

... OC... ^.. t. 0.0.0oo n0nn0

2 30 40.00 91.21 7.34 2t.42 S7.0 0.000 0.000
r 5D 41.00 50.33 7.0 t1.99 S6.0 0.o0 0.000

30 42.00 91.. .45 2.l22 67.2 0.000 0.000
s30 43.00 91.63 F.5S 2t.6S 47.2 0.0DO 0.000

2 So 44.00 91.79 .63$ t1.0O 7.1t 0.000 0.000
2 30 45.00 51.91 T.64 2el.2I 9T. 0.000 0.000
2 30 44.00 91.93 7.68 20.93 6T7. 0.000 0.000
2 30 4r.00 51.93 2.s0 0O.02 60.9 0.000 0.000

130 48.00 52.52 7.0e8 2O.2t 6r. 0.000 0.000
2 30 49.00 S9.38 .91 129.74 r1.5 0.000 0.000
2 30 30.00 SZ.I1 r.96 19.55 67.1 0.000 0.000
2 30 53.DO 52.56 e.o0 t1.St o 7. 0.000 0.000
2 30 S2.00 S2.635 ' .l 18.54 47.7 0.000 0.000
e30 3.00 2sr.6 9.26 t1.49 G1.4 0.000 0.000
2 50 34.00 92.97 0.l9 te.56 r7.9 0.000 0.000
8 30 $9.00 93.28 0.39 T,7.9 67.e 0.000 0.000
2 30 50.00 53.e 0.39 1'.s9 6T.06 0.000 0.000

0o S1.00 O3.31 .3 ITr.3S 01o.9 0.000 0.000
t 30 90.00 93.60 0.40 I.T , 067.0 0.000 0.000

so0 19.00 59.63 0.26 16.S0 T4.2 0.000 0.000
S1 0.00 53.34 0.3S 22.90 67.2 0.000 0.000
S2 1.00 93.0e2 .62 19.0D 67.S 0.000 0.000

2St 1 .00 SS.60 0.608 19.0 Gt.6 0.000 0.000
2 3 .00 29.92 10.6 16.92 7T3. 0.000 0.000



F-36

cGElNI Xlf. EXPERIEnr1T s-2 -
[LAPSECD ?IE X - T 0ISTANCEC FROM CLOSlfrC ACCELERATION
"RS "IH SEC FEEY etCT tEET AGES4A TO $/C VrLOCITT FT/SECE

(FEET) (FVfSECk

2 31 4.00 53.92 e.92 14.94 67.6 0.000 0.000
! 51 9.00 60.19 10.72 16.40 74.4 0.000 0.000

2 31 8.00 61.39 l.01 16.46 75.4 0.000 0.000
31 o.00 61.29 11.06 16.00 T- 7 0.000 0.000

2 31 8.00 60.9 11.15 14.92 74.6 0.000 0.000
t 31 9.00 61.61 I.29 15.098 7s.4 0.000 0.000
2 53 10.00 61.17 11.1S 14.153 T4. 0.000 0.000
2 S3 s2.00 61.4? 11.53 1s.80 75.0 0.00 0.000
2 5t 12.00 62.54 11.70 14.04 T4.1 0.GGO 0.000
t 31 13.00 82.40 I1.64 15.94 rs.9 0.000 0.000
2 31 14.00 62.63 11.73 13.64 76.1 0.000 0.000
2 31 15.00 CZ.s9 - .87 13.29 76.3 0.000 0.000
2 31 16.00 6e.93 11.72 1.90 76.3 - o.ooo 0.000
2 31 11.00 63.09 iS.96 I.95 74.3 0.000 0.000
2 31 6,.00 63.43 I2t.1 12.32 78.7 O.GO0 0.000
Y 31 19.00 3.g7 #P.P2 IP.nl rr.2 0.000 0.000
2 S3 20.00 64.31 12.2e 1e.03 77.5 0.00: 0.000
e 31 2f.00 64.40 1.32 15.92 717. 0.000 0.000
2 3I 22.00 65.s6 i.69 1.26 r70.s 0.00 0.200
2 31 23.00 65.95 17.18 s0.8 78.6 0.000 0.000

31 e4.0C G09.62 lI.66 10.47 78.6 O.CDO 0.000
2 S1 95.00 66.40 13.07 10.t2 T9.I O.GOO 0.000
2 3 2r6.00 6.ll Ir.893 o0.e7 T9.1 O.CGO 0.000

S3t r7.00 66.20 13.14 9.36 79.7 O.CDo 0.000
$l 1-8.00 67.00 o3.t2 9.09 F9.9 0.000 0.00i

2 31 29.00 60.67 12.99 9.05 79.s 0.000 0.000
531 50.00 66.69 13.186 e.r 79.7 0.ODO 0.000

t 31 3J.00 Or.05 t3.59 , .03 O0.7 0.000 0.000
SI 3.oo00 8.6Z 13.8e t.r72 81.4 0.000 0.000

a SI 35.00 09.4G 14.8 7Y.42 8e.S 0.000 0.0-O
2 S3l 4.00 89.14 13.99 7.37 01.9 0.000 O.rr0O
2 3J 35.00. 9G.D2 14.1 6.59 61.F 0.000 0.000
2 St 16.00 TO.02 14.57 8.20 .7 0.000G 0.000



IKTEPEOIVATE OUTPFUT
ELAPSED TIPE DELTA ILACE DELTA D F0PO
P2S P1lo SEC TINME LEOIH LENTH LETH L )TH(X

(SECI (K FEET) 4( FEET) (FEET)

FOP OUALITY COITPOL
I6A&E DELTA OD rOo
WI0TH WIDTH 0!DTH(4!
cm fEET) %( FrEET (FEETI

DELTA BE5T EST.
DISTANCE OF D
(FEET) (FEET)

3 41 36.00 13296.00
S 41 37.00 1.00
3 41 53.00 1.00

3 41 39.00 t.00
3 41 40.00 2.00
3 41 41.00 1.00
3 41 42.00 1.00
3 41 43.00 1.00
3 41 44.00 1.00
3 41 45.00 1.00
3 . 4G.00 t.00
3 42 47.00 1.00
3 41 48.00 1.00
3 4t 49.00 1.00
s 41 50.00 L.00
3 e1 51.00 1.00
3 4i 52.0o 1.00
3 41 5.00o 1.00
S 41 $4.00 1.00
: 41 .SS ;.GS
3 41 56.00 1.00

3 41 S7.00 1.00
341 58.00 1.00
34 t 59.00 1.00
3 42 0.00 1.oo
3 42 1.00 1.00
3 42 2.00 1.00
3 42 3.00 t.00
3 42 4.00 1.00
S 42 5.00 1.00

4t .0.00 3.00
3 42 1.00o .00
3 42 0.00 2.00
3 42 9.00 1.00

' 42 10.00 1.00

e42 11.00 1.00
s 42 12.00 1.00
3 42 23.00 .00o
3 42 14.00 1.00
3 42 19.00 S.00
3 42 10.00 2.00
3 42 12.00 1.00
3 421 1.oo 1.00
s 4 10.00 t.00

F-37

2.86!
2. 792
2.see
2. 264

2.Y92
2.792
2. 792
2.817
P. 268

2. 720

E. $ 6

2.840
. 744

t . 768
t. 744
2.696
2.61Z
2. 5;i
2.4ss
2.481

e.431
2. 431
2.431
2.4o0
2.335
2.5$1
2.311

E2.20
t.160
2.G14

R.115

2.094
2.00ro
2.094
2.022
e.oro
1.998
C.040
$.0o0

3. F00

2.069
-0.073
0.096

-0.024
0.024

-0.096
0.000

-0.000
O.Ot4

-0.049
-0.048
0.096

-0.048
0.0r2

-0.090
0.024

-0.024
-0.049
-0.024
-. i20
0.000

-0.020
-0.002
-0.048
0.000
0.000

-0.024
-0.072
-0.024
0.000

-0.048
-0.096

0.001
0.048

-0.096
-0.024
-0.024
0.024

-0.0 7y
0.048

-o.o02
0.049
t.eso

-0.100

10.2

10.8
10.4

10.4
10.7
10.9
10.0

10.9
10.6
11.0
10.9
11.0
11.2
11.3
1;;.
t.e

12.1

12.4
12.4

12.5
12.9
13.0
13.0
13.3
13.9
13.0
13.0
I4.G
14.4
14.1
14.4

T. F

r.0



F-38

IWNIEP1DIATE OUTPUT F OR UALITY CONTRPO
LAPSED 1 DELTA FOH IVAAE CLTTA 0 FPOM 1OA9a D LTA Bt2T $t?.

#8$ Plo sEc tIPE LCNGTH LENGT H LENNTH LN (X) WOT WIOTH lIOTHftl DISTANCE Of D
($EC) I ( FEET) CR FEET) (FEET) (K FEECT (f FtEt (FEET) (WEETI (EELT)

1.00 3.615 0.02e 7.9
1.00 1.902 -1.913 1S5.
1.00 1.902 -0.001 15.8
t.00 1.914 0.072 13.2
1.00 t1.05 -0.166 16.r
1.00 1.81? 0.072 16.O
1.00 1.902 o0.OZ 1.8
1.00 1.o05 -0.096 IG.T
1.00 1.781 -0.024 14.9
1.00 ;1.7r O.iC- 16.9
1.00 1.805 0.024 16.7
1.00 l.S17 -0.042 11.1
1.00 1.661 -0.096' 16.1
1.0 1.685 0.OZ4 17.9
1.00 1.6G1 -0.024 1e.1
1.00 1.861 0.000 18.1
1.00 1.r09 0.048 1?.6
1.00 1.519 -0.1Z0 16.9
1.00 1.s59 -0.001 I8.9
1.00 1.657 0.048 18.4
1.00 1.589 -0.048 18.9
i.Ou i .. 2 -u.u , 20.2
i.OO 1.156 0.012 19.2
2.00 1.569 . 0.024 18.9
t.00 1.516 -0.072 19.6
S.00 1.565 0.048 19.2
1.00 1.589 0.024 1G.9
1.00 1.468 -0.120 20.2
1.00 1.444 -0.0Z4 2o.6

1.00 1.531 0.Ot 19.8
3.00 1.468 -0.048 20.S
1.00 1.492 0.024 tO.2
1.00 t.446 -0.046 20.8
1.00 1.444 -0.002 20.2
1.00 1.596 -0.046 E!.G
1.00 1.444 0.048 . 20.4
f.00 1.390 -0.048 21.6
9.00 1.444 0.0468 EO.
1.00 I.539 -0.Or E 21.9
1.00 1.S32 -0.04o M2.,
2.00 1.532T -0.002 2t.7
1.00 1.340 0o.02 E.$
1.00 1.3SG -0.05 2E.r
1.00 1.320 0.005 P2.

S 42 2o.00
3 42 1.OO0
3 42 12.00
S 42 t2.00
342 24.00
342 25.00
3 42 M$.00
3 42 25.00

3 42 22.00
3 42 30.00
S42 3O.00

3 42 5$4.00
$ 4t 33.00
3 42 4l.oo

$ 42 31.oo
3 42 .oo00

S 42 39.00342 52.00

3 42 59.00
$ 2 0.00GO
, 4t A44.O

d42 45.00

5 42 4T.00
42t 44.00

3 42 41.00
S 42 49.00
S 4r 47.00

3 42 42.00
S 42 $1.00
3 42 20.00

3 42 51.00

3 4e 1g.00

3 dE 5$.00
S 42 24.00
2 4Y 51.00

*42 S2.00

4 43 0.00

4 S4 2.00
2 43 2.00
5 4S S.00



I1AFPSI TIME DELTA
iS S I'l SEC T14e

(SEC)

3 43 4.00
343 5.00

3 43 G.00
343 .o00
3 43 8.00
3 43 9.00
3 43 10.00

-S 43 1l.00
3 43 1P.00
S 43 13.00

3 43 J.00

3 43 1T.00
3 43 17.00

3 45 19.00
9 43 20.00
3 43 t.,00
3 43 2._00

43 25.0
3 43 M.oo
S 45 i5.00
3 43 4.00

43 1.00
S 43 .00
a 6 20.00

INTER0)IATE OUTPUT FOR OUSLITY CONTPOL
IACGE DELTA 0 FpOf" IAGE DELTA 0 FRoM DOLTA BEST EST.'
LENGTH LENHTH LENGHCl(XI ViDDTH IDTH i OTH14 ( DISTAKCE 0f 0

c8 FEET) (K FEET) (FEET) tl FEET) (a FEET)- (FEET) (FEET) (IfE )

S.00 .37T 0.048

1.00 1.290 -0.08T
1.00 1.212 -0.078
1.00 l.E65 0.051
1.00 l.r36 -0.02t
0.00 1.t1e 0.045

1.00 1.310 0.029
1.00 1.06s -0.105
1.00 1. 96 -0.010
1.00 1.351 0.118
1.00 l.e?8 -0.0ors
i.GG i.zii O.GcG
1.00 I.209 -0.086
S.00 1.212 -0.005

1.00 1.t28 -0.086
1.00 1.131 0.005
1.00 1.083 -0.048
1.00 l.10t 0.024
1.00 1.131 0.024
*.00 1.084 -0.04t
1.00 1.021 -0.065
£.00 i.01 0.045
1.00 t.150 0.094
1.00 1.060 -0.0T2
1.00 1.05t -0.048
S.00 1.065 0.086

t .9
23.3
t4.0

25.0

22.P
23.8

t4.9
£4.8

G2.6

M7.2

r8.4
r16.0
2r.0

29.0
2G.S

F-39
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6£tl8iI ! ExPE12CITI S-2G
2I OtSTAIC rPCql

FEET 7AGEA6 O StC
FERUt

-3.69
-J. 7T-3.09

-3. 7

-3 ·* '

-3. 9
-3.75
-3. 1
-3.07
-3.4G
-1.75
- .80
-3. F
-3.83
-3. 8
-3.117
-3.94
-3.81
-4.11

-4.28
-4.23
-4.34
-4.38

-4.44
-4. 83
-4.di
-4.64
-4. 4
-4.09
-4.90
-4. 649

-5.22

-S.42
-3.31
-oS. 4

-5.42-$.9G
-. G~

F-4O

FeCT FEET
ELAPSED TIME
I8S5 PI1 SEC

3 41 36.00
341 3 7.00
3 41 38.00
3 41 39.00
$ 41 40.00
3 41 41.00
3 41 4r.00
341 43.00
3 41 44.00
3 II 43.00

41 46.00
i 4t 47.00
3 41 4s.00

41 4,9.00
S 41 50.00

41 91.00
I d4 32.00
3 41 $3.00
3 41 54.00

41t S$.00

s , sr.oo
I 41 58.00

41 59.00
3S 4 0.00
3 42 1.00
3 42 2.00
3 4t2 .00

42 *4.00
S 42 S.00

3 42 G.00

J 42 0.00
3 42 9.00

$42 10.00O

42 1p .00

42 1.00
S 2 10.00
3 42 18.00

I .er

1.19
1.88
1.79
2.14

2.14

r.04

2.41
r.05
2.23
8 .98

2.32
.tS23
2.38

E.4so

S.80

3.42

4.12
4.24

4.47
9.04
!.01
4.10
9.96

9.41

S1. s

3.49

9.00

-1.00

-t vO

1.09

1.06
1.03
1.05
t.03
1.06
I.O0
8.04

-6.93
8.03

0.97
0.95
0.91
0.98
0.94
0.48
0.84
0.78

0.630.83
O.5G
0.49
0.44
0.36
0.38
0.23
O.r3
0.14

-0.08
-0.24
-0.37
-0.4G
-0.64

-0.80
-O.$1
-1.04

-2.20
-_.42
-1.50
-0.46
-0.D4

CLOSINC
VEL0CITY

tfT/SEC 

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
O.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

10.5
50.8
10.4
30. 
80.4
20.010.0

t0.8
10.?

S0.9
11.1
10.?
10.9
SI.G
11.0
10.9

11.0
11.8

Sr.4

13.0
83.o

13.9
13.6
84.2
14.4

14.3
84.6

83.1
84.7
'.7
'.9

ACCEL6ERATC10
fT/SEC2

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
O.000
0.000
0.000
0.000
0.000
O.000
0.00o0
0.o00
0.000

0.000

0.000
O.D00
0.000
0.000
0.000
0.000

0.000

O.000
O.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000O .00
O .O00
Oo.00
OoG.00



F-41

GEIl#ll I XLPEPg0C£RT D-E6

ELAPSDO Tl Bt Y Z OISTAlCC FfO" CLOSI 0G ACCELERA T ION

4pS 1 NI, SEC FtEE fEET fEt AC4A TO D/C TYLOCITY - FTSEC2

(FET)E (T/USEC)

3 42 20.0 -0.94 -0.60 -3.4 .0 0.000 0.0

S 42 72.00 6.52 -t.04 -5.92 15.6 0.000 0.000

3 42 72.0Z 6.50 -2.12 -5.9G 15.6 0.000 0.000

3 42 23.Gs 5.9S -2.t4 -5.6 15. 0.000 o.or
S42 2.CD 7.24 -4. c41 -t6.30 1.Y 0.00 0.000

3 42 2s.0 c6.62 -2.32 -6.1 16.0 0.000 0.000

42 2G C. 6.43 -2.26 -6.11 0.000 0.000

3 42 2r.CG .23 -2.35 -6.3 M6. 0.000 0.000

3 42 2o.co 7.43 -2.41 -G.46 16.9 0.000 0.000

3 42 29.CD r.43 -2.36 -6.46 1.9 0.000 0.000

S 42 30.cs .2 -2.. -4-6.42 0.000 .. 000
5 42 31.Cg F.G5 -2.39 -6.59 It.1 0.000 0.000

3 42 32.C03 6.6 -r.12 -8.94 1.1 0.000 0.000

3 4z 3'.C9 0.32 -2.42 -6.68 11.0 0.000 0.000

9 42 34.COD 8.6 -2.43 -0.99 J1.1 0.000 0.000

3 42 9 3S3. 6.51 -2.43 -7.0 16.1 0.000 0.000

3 42 36.C3 6.10 -2.23 -6.6e 1.s6 0.000 0.000

S 42 7t.C9 9.53 -2.39 -i.t4 IG.e 0.0 n nn
3 42 3g.C0 9.39 -2Y.3 -?.lO 10.9 0.000 0.000

342 59.CD 6.92 - -P.2O -0.93 16.4 0.000 0.000

3 42 40.-0 t.47 -2.20 -7.03 16.9 0.000 0.000

3 42 41.0C 10.66 -2.30 -. rs1 20.2 0.000 0.000

3 42 42.0C 9.6r -1.99 -6.es $19. 0.000 0.000

f 42 43.CD 9.63 -1.36 -6.1 14.90 0.000 0.000

3 42 44.03 10.12 - -. 92 -G.44 19.6 0.000 0.000

3 42 43. C 9.99 -I.?? -6.51 19.2 0.000 0.000

3 42 4G0.C 9.76 -1.65 -6.32 12.9 0.000 0.000

3 42 4.0CD 11.2o -1.1 -8.66 20.5 0.000 0.000

3 42 45.0c 11.61 -1t.0 -9.S 10.; 0.000 0.000

S 42 49.C0 10.72 -_1.4 -6.34 19.9 0.000 0.000

3 42 SO.C0 11.37 -1.41 -6.43 70.5 0.000 0.000

3 42 91.C9 1t.06 -1.2t -G.29 Mo.s 0.000 0.000

3 42 5Z.C§ I1.rs -1.r2 -6.41 20.6 0.000 0.000

S 42 93.C- 1I.rr -1.11 -8.40 to0. 0.000 0.000

3 42 54.Ct t.50 -1.06 -6.49 M2.e 0.000 0.000

9 4 M 55.Co J.6S3 -0.91 -8.25 0O.C 0.000 0.000

3 42 G6.O 12.53S -0.64 -0.44 21.6 0.000 0.000

5 42 sr.C- 1t.G6 -0.64 -8.20 2O.0 0.000 0.000

42e g9.00 2.94 -C.sr -6.43 R1.0 0.000 0.000

S 42 59.C- 19.03 -0.50 -80.90 2G. 0.000 0.000

3 43 0.00 19.09 -0.30 -e. 5 I?.7 0.000 0.000

1 45 1.00 3.35 -, .10 -0.42 22.5 0.000 0.000

2 43 2.Co 13.19 -0.02 -0.50 22.t 0.000 0.000

4S 5.00 95.72 0.28 -0.40 9-. 22. 0.000 0.000

$ 42 ae.CO ~ ~~ ~ ~ ~ ~ t.$g- .~ - .41. .0 .



tNNIN II 1iPfIfIElNT 8-16

FEET FEET

0.36

0.54
0.78
0.94
1.15

£.10

r.$t2.60

2.9t

3.ET

3.79

9.19

4.0r

5.79

5.8S
5.31
6.08
0.61
6.54

-8.24

-6.£4

-8.61

-0.46
-8.94-6.88

-8.94
-7.64

-1..e5

-7.3t
-7. 59
_t. 4G-r.,se

-r. 58

-T.9!

-r.95

F-42

ELAPSr TIlE
eRS 11m Scc

3 43 4.00
3 43 5.00
S 43 6.00
3 43 1.00

43 8.00
S 43 9.00
3 43 10.00

43 8I.00
3 43 1t.00
$ 43 13.00
3 43 14.00

3 43 16.00
.43 21r.00
3 43 18.00
3 43 19.00
3 43 0.00D
3 43 t1.00
3 43 t2.00
3 43 s.oO0
3 43 24.00
3 43 t5.OO

s 43 28.00
3 43 .00oo
3 43 2E.OO
S 43 29.00

FEET

12.94
54.38

14.88
85.35
14.54
14.02
85.95

16.17

13.89
14.55

85.88

17.55
IT 7.36
18.45

18.31
19.94
88.88

16.55

DICTAlNCtC FRO
AICEA TO S/C

(FEET)

21.9
23.3

24.6

23.8
24.4
23.5
K3.0
25.0

ts.o

25.6

24.9
24.e
26.7
28.6

MO.2
29.5
28.4

tG9o

E9.0
re.3

CLOS I Cg
VELOCITY

(FT/SEC!

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
O.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

ACCLCLEAYtON
VT/ECEC

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000.
0.000
0.000

0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000

0.000
0.000
0.000

b 



F-43

ItT£FDIoATc CPUprT FrO OUALITT CONT( OL
ELAISEO T DlrE CALT IA6E[ DFLTA O F7ON IPACE DELTA D FFON DELTA BEST EST.

Fs Plt SIEC TIME LENGI LECNTH L[NCTHIX) VIDTH WIDTH1 VWDTHT(Y OISTANCE OF D

(SEC) FEEIl) U rFEET) (FETI FEcET) (¢ rET) (FEETE) (L7(F[ ! EET

5 45 27.00 t352D.GO t(1.16 1l.2elE l.t
3S S t3. 1.G00 1l.esz O.G73 (I.o
3 45 24.00 t.0G Jr.C13 O.IZZ 20.e
S 5S 2.0G 1.G00 12.11G 0.097 oG.
3S 5 t6.00 " .00 I.114 G0.00o4 .6
35 77.00 I.GC IZ.Z14 C.IGI 20.5
3 45 28.00 1.00 12.z2e 0.073 o0.4
S 45 t9.GO I.00 1.t34 0.0D 54 0.
3 45 3r7.00 a.0 12.919 I0.77 19,4
S 45 38.00 1.00 t2.e6z -0G.5r 19.4

4 39.00 1.0O IZ.94Z G.0e0 19.3
3 43 O.G0O 1.00 13.064 O.122 19.1
3 45 41.00 1.00 I3.03G -G.OZI 19.2
3 45 42.00. .00 13179 0.I36 19.0
S 4S 43.00 ' .00 1.114 -0.065 19.1
S 4 44.C"o .Go0 13.116 0.001 19.1
S 45 45.0 (.O 13.171 0.055 19.0
3 45 46.C0 1.00 13.092 -0.079 19.1
3 45 47.00 1.CO 13.060 -0.203 19.2
3 45 2 .GO 1.00 12.937 -G.I03 19.3
S S4 49.00 1.00 IZ.ESG -o0.10 19.S
3 45 SO.G0 1.00 12.855 0.G04 (9.s
35 51.00 1.00 12.rEB -D.067 19.6
5 45 S.00 I.OG 0 2.716 -D.G1I 19.7
5 45 55.00 1.00 12.764 0.047 19.6
3 4S S4.0O 1.C0 12.6e0 -0.023 19.7
345 51.00 (.00 It.132 0G.G0 19.6
3 4S 6.00 .G00 12.657 -0.0T1 19.e
3 5 5T1.0 0 .G0 1z.6r G.GZOU 19.?
545 S .00 1.00 12.6z9 -0.04G 19.2
3 45 29.00 1.00 17.6I2 0.00L 19.2
S 46 0.00 1.G00 E.924 -G.G05 19.9
S 46 1.00 (.00 7?.STO -0.014 19.9
3 46 r.00 3.00 r1.667 0.09Z 19.2
3 46 3.00 .00 2I.592 -0.070 19.9

4. 4.00 .. CGO 1.610 0.018 19.6
S 46 5.00 1.GG It.4rZ -7.139 to.1
3 46 6. .0 l.G. 169.306 1.4
3 46 .00G (.0G 12.472 4*4*4* 20.0

3 46 e.0G .G . -0.179 to.S
S 47 19.00 11t.00 0.000 -01.350 0.0
3 40 0.00 1.00 SO.61I 10.6168 .6

48 1.00 . .00 10.644 .0726 23.S
3 42 P.00 1.00 10.57S -O.071 2S.F



F-44

INETE1KEOIATE OUTPUT rs2 OCULITY CONTROL
ELlAPSD TIME DELTA IAGCE DELTA 0 FO6 I*0CtE DLTAII 0 FRO4 DEL TA GEST ST
66S KIN SCC Ti 6 LENTOT LEITT LNTf) WIDVTHN IIOTH VIDTI (YI DISTANCE t Cf 0

(tEC) (1 rFEET) Isr ET1) (FEETl r PFEET) (K EECT) (FEET) (FEET) (CET)

3 e 3.00 1.00 10.2zT -0.146 ts.e

S 46 4.00 1.00 10.3S2 0.025 23.?
3 4e 5.00 1.00 tO.4e6 -0.066 2s3.
3 46 6.00 1.00 10.534 0.0486 3.T
Se T4 .00 I.00 10.4ee -0.045 M.s

3 40 6 00 5.00 10.515 0.027 23.6
3 48 9.00 1.00 10.493 -0.023 23.6

48 10.00 1.00 10.318 -0.11I5 4.1
S 48 11.00 .00 10.429 0.101 23.9
3 <P 12.00 1.00 10.415 -0.004 e3.9

s 46 13.00 1.00 10.459 -0.011 23.9
3 46 54.00 1.00 10.413 -0.046 24.0

3 46 15.00 5.00 50.465 0.04e 2539

s 46 16.00 1.00 o0.513 0.052 25.6
3 48 17.00 1.00 10.524 0.011 23.6
348 IS.00 I.OT S0.479 -0.05 23.9

3 48 19.00 1.00 10.032 -0.44? T4.9
3 4e 20.00 .00 9.9es -0.047 5.0
3 4e 2e.00 5.00 9.937 -0.048 25.2

3 4e 22.00 .00 9.868. -0.069 25.3
3 4e 23.00 1.00 9.771 -0.098 2S.6
s 48 24.00 1.00 9.1rT ' 0.005 M5.6

3 *4 25.00 5.00 9.700 -0.07 25.8
} 4e 26.00 1.00 9.656 -0.065 26.0

3 48 27.00 t.00 9.9S6 -0.010 26.1
3 46 26.00 t.00 9.S40 -0.OZ6 26.2

5 40 29.00 1.00 9.020 -0.020 26.3
3 dS )D.00 1.00 9.474 -0.046 26.4

3 48 31.00 1.00 9.402 -0.02r 26.6
3 48 32.00 1.00 9.354 -0.048 26.2

3 46 33.00 5.00 9.254 -0.100 2.0o

3 4e 34.00 I.00 9.286 0.033 t6.9
3 46 35.00 1.00 9.r2e -0.02e t1.0
3 42 36.00 1.00 9.167 -0.095 2?7.
s3 4 )T.00 1.00 9.169 0.002 27.3
3 48 3e.00 1.00 9.095 -0.04 t2.5
3 40 39.00 1.00 9.02) -o0.0o4 21.

346 40.00 (.00 9.04oT O.06 27.6
46 41o.0o I.00 8.913 -0.04 2 t7.

38 6 .OO00 1.00 6.901 -0.072 R6.1

3 48 43.00 1.00 e.60S -0.050 26.$

3 48 44.00 e.00 4.1r6 -0.014 22.5
3 4e 4.00 1.00 6.111 -0.060 2e.r
34S 46.00 1.00 P.666 -0.0S0 2re.



F-45

-I1T*tROIATE OUTPUT 0ro OQUALITY COTfCOL
ELAPSDO 1r1M DOLT I1 0HA0 r 364I DELTA 0 rOom INDLTA ScT EosT.

l3RS #I1 SCC T11K LHrOTH LLENTH tSHCTH(t) WIDTH Wl10T T V1DIH(Y OIISTACE 0 O
(SCCI (6 FETT) OE F[EET (FEET) ( F[T113 (r. FEET) (FrETS I rO TI VLLT)

3 46 47.00 1.00 6.690 0.024 Me.6
3 46 48.00 1.00 0.5;6 -0.12 t9.2
3 46 49.00 1.00 0.592 0.013 29.1
3 48 50.00 1.00 6.542 -0.050 29.3
I 48 51.00 1.00 8.424 -0.1r 2t9.7
3 4 5S2.00 1.00 8.350 -0.074 30.0
3 46 53.00 1.00 6.273 -0.07F 30.2
3 48 54.00 1.00 6.079 -0.194 31.O
3 48 $0.00 3.00 6.010 -0.069 31.2
3 48 56.00 1.00 ?.,e6 -O.12S 3S.7
3 48 57.00 1.00 7.715 -0.170 32.4
S 40 18600 1.00 t.666 -0.048 32.6
S 4* 59.00 I.00 .s524 -0.144 33.2
3 49 0.00 1.00 7.42e -0.096 33.7
3 49 1.00 1.00 7.3ss -0.043 33.9
3 49 r.00 I.00 ?.2E2 -0.103 34.3
3.49 3.00 1.00 7.12I -0.170 35.2
3 49 4.00 .1.00 7.043 9 35.5
3 49 5.00 1.00 6.947 -0.096 36.0
3 49 6.00 1.00 6.699 -0.0498 6.3
3 49 7.00 1.00 6.7to -0.129 36.9
3 49 6.00 1.00 6.710 -0.060 37.3
3 49 6.00 1.00 6.65! -0.0o9 s3.7
3 49 10.00 1.00 6.565 -0.045 6.0--

._ ̂  .00 ;.;;r 3S.G
) 49 12.03 1.00 8.391 '0. 12 39.1
3 49 13.00 I.00 6.035 0.014 39.1
3 49 14.00 1.00 6.301 -0.L04 39.2
3 49 13.00 l.00 6.140 -0.361 40.1
3 49 16.00 1.00 6.142 0.007 40.r
3 49 1I.00 1.00 6.104 -0.043 41.0
3 49 18.00 I.00 6.030 -0.0o4 41.S
5 49 19.00 I.00 6.017 -0.013 41.6
3 49 20.00 I.0O 5.69S -0.IZZ 42.4
3 49 l D0 13.00 0.662 -0.032 42.?
3 49 22.00 I.GO 5.665 0.003 42.6
3 49 23.00 1.00 s .r7r -0.09o 43.4
3 49 r4.00 1.00 5.7I9 -0.048 43.r
3 49 2.00 1.00 . .6'4 -0.045 44.
3 49 76.00 1.00 S.660 0.006 44.0
3 49 7.o00 0.00 .6583 -0.041 44.4
S 49 tO.DO 1.00 .435 -0.EO 46.0
3 49 M2.00 1.00 5.459 0.0 4 45.6
3 49 30.00 3.00 1.469 0.010 45.F



F-46

It T£RCfOIATE OUTPUT FOi QUALITY COIITRO.
£I.APSCIO lI DtLTA I3A68 DELTA D0 '8O IArC D£ELT D F0 000 iiaL VEST EST.
K$5 KIm SCC TIMc L LCH0Tt L£11 L0C#"2 II W11 101IDTH WI T D1 D11"THIYCI OIST E Or D

($OrC) FECT) a, FTECT (FfTI tC r( r T a r£FEET (CFEECT) r£IETP (CET)

3 49 31.00 1.00 5.353 -0.114 46.7
3 49 32.00 1.OO 9.326 -0.G29 40.o
3 49 33.00 .0o0 .195 -0.132 4e.2
3 49 34.00 1.00 5.Z14 0.021 48.0
3 49 S5.00 1..0 5.214 O.G0O 40.0
S 49 36.00 1.00 0.113 -O.1GI 48.9
S 49 5T.00 1.0O 5.074 -0.039 49.3
S 49 3..00 5.00 5.Ot5 -0.05? 49.9
3 49 39.00 1.00 4.949 -O.G69 $0.0
S 49 40.00 5.00 4.919 -0.050 50.8
3 49 41.00 1.00 4.860 -0.039 51.3
3 49 42.00 1.00 4.866 -0.014 91.4
s 49 43.00 I.00 4.823 -0.043 51.9
S 49 44.00 1.00 4.e42 0.019 31.?
3 49 45.00 1.00 4.2e0 -0.054 32.2
S 49 46.00 I.00 . 4.8e5 O.r2z 11.9
3 49 4T.00 1.00 4.67? -0.13 535.5
3 49 40.00 0.0 4.65Z -0.045 54.0
3 49 49.00 1.00 4.545 -0.0C9 95.1
I 49 9U.O .00GO 4.653 o..95 53.9
3 49 51.00 I.00 4.454 -0.14 56.2
S 49 52.00 1.00 4.608 0 0.154 54.5
3 49 53.00 .G00 4.438 -0.10 506.4
3 49 54.00 S.0 4.448 0.G09 56.r
3 49 35.00 1.00 4.420 -0.2?r 56.6
S 49 56.00 0.00 4.363 -0.058 Sr.S
S 49 51.00 I.0o 4.5,8 0.2.S Sr.o
S 49 58.00 1.00 4.204 -. IG03 5.4
9 49 59.1. 00 4.244 -G.G40 58.9
3 50 0.00 1.00 4.306 O.GC1 58.1
) 50 .00 .00 . 4.r8 -0.OZ5 50.4
3 50 t.OO 1.00 4.226 -0.G54 59.2
3 s0 3.00 1.00 4.596 -O.030 99.6
3 50 4.00 1.00 4.16? -0.00 60.0

.3 50 S.00 1.00 4.294 O.t2T 50.3
3 SO 6.00 1.GO 4.Or0 -0.rz4 61.9
I S0 r.00 1.00 4.146 0.0G6 60.3
3 30 0.00 .00o 4.06r -0.059 I1.?
S *0 9.00 0.00 4.0?? -0.010 61.4

30O 50.00 1.00 4.083 D.GG6 61.5
3 s0 00.00 1.00 4.101 0.01o 65.0
S so 52.00 S.00 S.981 -0.114 42.2



F-47

CHlllrs Xl ¥1PER14N1T s-26

tLArSED TIME · I D1 I1ST4IIC IFO1 CLOStNG ACC0CLEP7TIO

PI* t4~ SEC FEET FEET fe[r 46EAo 1T0 SC VELOCITY FT/SeCt

IfE1T1 (FT/SCC)

5S 2Z.GO 12.65 SJS -T1.10 1.2 0.000 - 0.000

3 45 23.00 12.54 .- 0.000 -. 0..O000

3 45 4. . 5.65 -1.06 20. O.O000 0.000

s 45 25.00 1t.19 5.56 -0.9i 20.2 O.000 0.00

S 45 26.00 1t.19 5.49 - -0.9 tO. 0.000 o.ooo

3 45 2.00 2.0 5.40 - -0.9T O.5 C.0C 0.000

3 45 26.00 11.9z .32 -0.90 0 .I 0.000 .

s35 4 t9.00 C1.s S.25 -0.60 20.5 0.000 0.000

345 * o.00 t.084 4.62 -0.56 *9.4 0.000 0.00O

3 s45 3s.00 11.1 4.14 -o.se 1o9.< 0.0 0.000

35 3 .00 11.00 4.4 -0.5 9. 0.000 0.000

3 45 30.00 10.o.r2 .3 -s0.0 O.OG10.00 0.000

S 45 4.0 10.7 4.7 -0.49 19. 0.000 0.000

45 41.00 0.6 .19 -0.4 19.0 .000 0000

3 4 45.00 10.,7 4.10 -0.32 19.1 0.000 0.000

3 45 44.00 I0.T6 4.9 -o0.S 19.1 O.GOO O.000

s *5 As. C 10.7T 3I6 -0.1T I9.0 0.00O O.OGO

3 45 46.00 10.oe2 .12 -0.03 19.1 0.000 0.00

3 45 47.00 O.555 0.07 19.t 0.OGO 0.000

3 45 40.00 11.3 3.1 0.re 19.5 0.000 0.000

3 45 0.90 12.11 3.36 0.5l 19.5 o o o.ooo000

3 450.00 1.S.GO .20 19. 0. 0000 0. oo

3 45 51.00 11.26 3.0 0.73 19.6 O.GG O O.oo

3 45 37.o r1.5 . 0.95 19.. O.GO 0.000

S 45 5 .o0 11.0 t.7 1.06 9.6.O 0.00.

I 45 54.00 11.5 2.? 1.1 19. 0.0G0 0.000

3 45 55.00 II. -5 6t.C 1.2 9.6 O.o0.000 0.000

I45 56.00 l.31 .2l / 1.59 1. 0.000 0.

45 5so.00 11.51 r.6s 1.7 09.7 0.000 0.000

3 45 56.00 11.36 2.7. 9.6 t5.6 0.000 0.000

3 45 59.00 s11.1 2.66 2.09 19.6 0.00 0.000

S 46 0.00 1.7 2.65 C.2 19.9 0.000 0.000

3 46 S1.00 5.I3 2.66 .47 . I9.6 0.000 0.000

46 2.00CS I.. 2.e 6.s9 19.6 0.000 0.000

46 C.00 11.25 .6 2.2 19.9 O.GGG O.OO

s 46 4.GO 11.19 t.s3 2.93 19.6 O.OGO 0.000

s3 4 0.00 It.3 2.64 1.3.17 2O. 0.000 0.00G

3 46 6.00 I-'6P- C-.0I .2 1 0.000 0.000

3 46 2.00 1.2 2.6. 3 .41 0.0 0.000 0.000

s 4 09.00 .1 co.9o6 0.0 O.OG 00.ooo
3 46 36.00 34.44 4.1$ 3.60 co.6 0.0'0

O 46 .0 11,5 O.OGO o.ooo

3s46 0.00 14.41 4.09 -4.19 t.5 0.000 0.00

5 46 O2.00 4.59 4..6 4.72 123. 0.000 0.000



F-48

62s1et II 2EIPELSINT :3-26

ELAPSED2 it I 2 DI1STANCE fRO (CL0OS4I6 ACCELWATIOt '
2465 NIN SEC FET FEET1 FEit A61EA 10 5/C VELOCIIT FTISE£C

(F[T1I tFvTSEC)

3.: 4.?r o 1. V 3. 1 0.000 ` . "In
3 49 3oD 14.7 4.4 45S 0 0.000 0.000

D 42 4I0T2473.26 34.30 23.7 O.000 0.000
3 42 3.0G 14.92 4.2T 4. 2 O30.000 0.000
$ 48 6.00 $4.P 4.23 4.00 23.7 0.O0O 0.000
3 40 7.00 G$.08 4.2e 3.63 23.2 0.OO0 0.00
6 42 2.00 24.91 4.79 $.67 23.2 O.DO0 0.000
3 4d 9.00 14.01 4.O 3.4. O.O00 0.00
3 49 tO.0 i3.36 4.77 3.33 24. 0.000 0.000
3 48 22.00 25.23 4.23 3.24 23.9 0.000 0.000
3 49 2~.0O 25.22 4.27 3.23 O3.9 0.000 0.0003 49 23.00 20.29 4.23 3.23 23.9 0.000 0.000

4 4.00 23.33 4.24 3.09 .0.0 0.0 00
3 15.00 "l.is6 4..3 2.,93 3.9 0.000 0.000

48 26.0 53.3 4.43 2.092 3.8 0.000 0.000
3 42 is.00 1Is. 4.13 2.12 23.6 0.000 .O000

3 49 I8.~00 23.7 4.09 2.62 23.9 O.ODD 0.000
3 42 19.00 6.6 4.3 t.2. 0 4. 0.000 0.000
3 48 20.00 26.Si 4.26 .4 23.0 I0.000 .000
342 21.90 16.6 4..2 .24 . 0.000 · 0.000
3 49 22.00 16.65 4.24 2.3 .3 0.000 0.000'o1 r 1111 ` .S .1 16O.O)O.D

3 4 23.00 17.12 4.2 2. 3.6 0.000 0.000
3 42 74.O0 27.22 3.91 2.94 23.6 0.000 0.000
3 4 235.00 736 3.93 2.6 . 0.000 0.000
3 48 76.00 2 .16 3.9 1..35 E,.0 0.000 0.00
3 48 21.00 I7!.7 3.79 T4. 26. 0.000 O.00
3 42 22.00 17.56 3.74 .1 . 0.000 0.000
3 48 29.0O 7.33 3.62 2.30 26.3 0.000 0.000
3 46 30.00 18.07 3.33 2.72 26.4 0.000 0.000
3 42 31.00 2T.78 3.35 1.16 76.6 0.000 0.000
3 48 3.O 10.449 3.42 1.03 .7 0.000 0.000O
3 46 33.0 .3 3.34 0.89 2.0 O.D00o 0.00
3 42 34.00 2i.66 3.29 0.7 226. 0.000 0.000
3 4 3.00 1.16 33 0.623 7.0 0.000 0.000
3 4 36.03 29.04 3.23 0.49 27.3 0.000 0.000
3 48 34.00 29.05 3.22 0.3 7. 0.000 0.000

4 42 32.00 29.22 2.99 0.22 27.3 0.000 0.000
3 42 39.00 I3. I.03 0.06 2.7 0.000 0.000

346 40.0 29.44 3.96 0.09 7 0.000 0.000
8 42 42.00 29.6R 2.29 -0.13 20.9 0.000 0.000

IR 42 .00 1991 .. 22 -0.22 22.2 0.000- 0.060
42 43.00 20.0 26 -0.72 22.3 0.000 0.000

3 42 44.00 0.33 2.66 -0.43 2. 0.000 0.000
3 4 40.00 920.02 2.6 -0..4 26.0 0.000 0.000
3 42 45.00 0.70 .29 -0.62 . O.000 0.0000



F-49

8818511 3 ryPeatlKfT S-26
ELAPSED TIKE gr PI:TAXL FROM CLOS IyAELERATION£L88o~~~~~~~~~~~~o ~ 'D 12 ISTAKOC KRO#. CL0534 ACOKG800

?EET I 01CISC£

3 49 40.GO 20.63 .0 -0.9 . 0.000 0.000
O19~ 48 48r~.00 81.00 2 ~.4 -f 03 29O. 0.000 0.000

3 49 49.00 20.96 2.48 -1.09 9.3 0.00 0.000

3 49 50.00 tl.1) 2.* 5 -'.13 29.3 0.000 0.000
$ 4 951.00 C21.53 .8 -. Z 9 0.000 0.000
3 46 2,00 21.79 2.16 -5.23 30.0 0.000 0.000
$ 48 53.00 tZ .2. -1.07 30.2 0.00 0 .CC

0 48 04.00 22.80 2.70 3*.5 3.0.8 0.000 o.000
3 5.032.6-.8 3.8 0.0 0.000

348 ~ ~ ~ ~~Ze t.. FO -l12,$31 - .0O.O

3 48 0.O0 25.0 2. -1. 3 i. o.0o 0.000
3 45 56.00 234.6 2.73 -!.41 32.4 0.000 0.000

s 49 09.00 24.46 2.0 -1.35 32.4 0.000 C 0.000
3 4 5?.00 2.4 2. -. 4 32 0.000 0.000
3 49 0.00 25.0 2.r -. 40 3. 0.000 O.O
3 49 3.00 .I 203 0.000 000015 7.0 2702.36 -1.48 3390,r4.3 0.000 0.000
3 9 .1..00 00 S2. -35 0.040 0.000
349 4.00 20.33 2.32 -1.65 3. 0.00 0.000
349 5.0 .80. 2.3 -. 7 6.0 0.000 0.000
3 459 8.00 29.(o 210-3. 6. 0.000 0.0002 
3 49 0.00 28.60 2.04 -1.60 .0.000 0.000
3 49 3.00 29. 1.9 -I.0 37. 0.000 00O0
349 9.O0 25.30 1..8 -3.53 30.0 0.00 00

3 49 0.00 29.03 . 0.000 0.000
3 49 1 1.008 3.63-. O.OO.3 30 0.00 0.000

49 2.00 30.95 0.33 -I.3 39.3, 0.00a 0.000

3 49 13.00 30.89 3.43 -2.05 5.3 0.000 0.000
349 42.00 31. 04 1.35 -2.5 35. 0.000 000

3 49 50.00 30.30 1.$! -0.3I 40.7 0.000 0.000
3 49 16.0 03.35.23 -2.274. 0.000 0.000
. 9 49 37.00 30.80 0.98 -2.45 43.0 0.000 0.000

49 58.00 .30 1. -2.4. 0.000 0.000

3 45 39.00 33.34 0.92 -2.57 - 48 o.000 O.00o

3 49 120.05o 3.0 0.7 -2.00 40. 0.000 0.00
3 9 12.00 34 0.8: -0.57 4 4. 0 O.000 0.000
3 49 I2.0 30.04 0.48 -2.94 9 42. 0.000 0.000
3 49 03.00 351.5 O.2 -3.9I 43.4 0.000 0.000

5 49 $gD

O 45 04.00 33.03 0.9Z -3.00 43.0 0.000 0.000

3 49 0.00 30.S4 0.5 -C."0 44.3 0.000 0.000

3 49 10.00 350.3 0.37 -3.33 44.0OO 0.000 .0
3 49 10.00 536.2 0.03 -3.49 44.4 0.000 0.000

3 49 08.00 30.77 0.0 -3.70 4.0 0. 000 .0

3 49 09.00 53.58 -0.L0 -3.09 43.8 0.000 · 0.000
49 30.00 30.46 -0.2 -4.00 43.7 0.000 0.000



S6E1f1l X EXPLEt£LfT S-26e
vY 10ITAP1C( FROM

F0l1 FIIE 66A(4A TO /C

(tEET)

-0.16

-0.03
-0.30
-0. 40

-0.6Z

-0. r

-0.69
-0.85
-0.07

-1.09
-l.16
-1.70
-1 .3Y

-I.49

-t.70

-0.63
-1.73

-1.0 
-1.09

-1.92
-r.10
-r. 13

-EI~

-r.24

-1.92
-1.75
-1.60
-0.41

-9.50
-3 . S

-*.15
-1.30
-0.17
-0.086
-0.90

-0.66
-0. 5S3

-4.10
-4.19

-4. 10

-4.69

-4.43
-4.7d
-4.84

-4.088

-4.94
-4.08
-4.94

-4.40

-4.99

-5.10
-$.t
-5.16

-_S, 4
-S.2t

-0.41
S..40

-5.30

-3.6Z
-0.49
-5.66

-1.65
-I.S9
-5.0e

-6.05
-6.02

-5.85

-6.1 
-6. t
-9.96

-6.1I

46.0
47.0
48.2'

48.0
48.0
40.9
49.3
49.9
50.S

50.3
511.3

S .4

St:.

S3.2

51.9

S4.0

55.9

56.$96.4

51.
S..0

59.9

90.1
59.6

61.4
61.5

GI.J

61.0
62.7

CLOINGG IACUCFL9RTION
VCLOCITY rI/COC
(FY/IEC)

0.000 0.000
0.000 0.000
O.000 0.000
0.000 0.000

0.000 - 0.000
0.000 0.000
0.000 0.000
0.000 . .000
0.000 0.000

0.000 0.000
0.000 0.000
0.000 0.000

O0.000 0.000
0.000 0.000

O.000 0.000
0.000 0.000

0.000 0.000
o.000 0.000

0.00 .000 ,0
0.000 0.000

0.000 0.000
o0.000 0.000

0.000 0.0000.000 0.000

0.000 0.000
0.000 0.000
0.o000 0.000

0.000 0.000
O.000 0.000

0.000 0.000
0.000 0.000

0.000 0.000

0.000 0.000o.ooo0 .000
O.000 0.000
0.000 O.000

0.000 0.000
0.000 O.000
0.000 0.000
0.000 0.000

0.000 0.000

F-50

PrS 0l5 SIC

$ 49 99. 0

3 49 3Z.00
3 49 33.60
3 49 ).G00

3 49 35.00

5 49 3.00o
3 49 3.00
3 49 39.00

5 49 *.OO
S 49 41.00

A 49 3.00o

$4 9 45.00
3 49 49.00
3 49 "4.00
3 49 f9.00
3 49 49.00

3 49 f.00O

3 49 5S.00
3 49 54.00

3 49511.00
3 49.,7.00

3 49 54.00
3 49 .00O

5 5G0 .GO

S 550 t.OO

3 SD C.00

3 so0 .00

3 so 4.00

3 SO 9.00

3 So I.00

I

$8.44
34.60

)9.66

39. 6

40.96
41.0t
42'.7
42.49
42.09

43.04

45. 5

41. 9

46. 6

49.96
50.49
40.00

S! .tO

1 .6%

49.61
S4.05
Sl.90

51.95

02.60

54.36



F-51

I7TEPOEDIATE OUTPUT r0 OQUALVI' COITFOL
ELAPSED TiWE DELIT IFAGE DELTA D rfO I11F6E DCELIA C FroA DELA GeST eST.
tPS 5IH SEC TIFE LECHGT LENCTH LENCTH (X) WT0TH WIDTH WIDT5H{ ) D1SThAlCE CF 0

{SEC) (K FEElT) i FEET) (FEET) ( I FEET) (a FEET) (FEET) FEET) (FEET)

S Sl 59.00 199t9.00 302.449 S02.449 2.9
S 52 0.00 2.00 9.590 4e8e8t8 s9.3

S sE .o00 s.00 9.493 -0.09o eo.I
3 5E 2.00 1.00 9.511 0.024 19.9
3 52 3.00 S.00 9.410 -0.041 80.3
3 52 4.00 1.00 9.471 0.001 80.S
3 S2 9.00 1.00 9.441 -0.024 80.5
9 st 8.00 1.00 9.396 -0.051 8t.0
* s 7.00 1.00 9.394 -0.002 e1.0
3 52 8.00 1.00 9.278 -0.116 82.0

3 52 9.00 1.00 9.300 0.022 8°.8
S 52 10.00 1.00 9.tS2 -0.06 8f2.4

3 52 51.00 1.00 9.t0o -0.052 82.9
2 12.00 1.00 9.182 0.001 82.9

3 52 13.00 S.C0 9.128 -0.03 G83.3
3 s2 14.00 1.00 9.11t 0.049 82.9
5 52 15.00 1.00 9.101 -0.010 83.5
3 52 16.00 1.00 9.091 -o.o0l 83.1
3 s2 17.0.00 9.031 -0.059 84.2

3 52 18.00 t.00 0.916 -o0.11iS .
3 52 19.00 1.00 8.939 0.023 8S.2
3 52 20.00 5.00 8.e88 -0.05S 8.86
3 st 21.00 1.00 8.825 -0.063 86.2
3 52 E.OO 1.00 8.920 0.095 85.3
3 52 23.00 1.00 821 -0.099 86.2.
3 S2 24.00 1.00 8.12r -0.049 688.1

S 52 25.00 1.00 8.168 -0.004 $6.8
S 52 Y6.00 1.00 8.103 -0.064 81.4
sr se 1.00 t.00 8.C29 -0.0ors 88.

3 sr 26.00 1.00 8e.s8 -0.048 s88.
3 5t 29.00 1.00 8.559 -0.021 88.9
3 52 30.00 1.00 8.G03 0.044 88.4
3 s2 351.00 1.00 8.278 -0.025 88.7

3 St 3t.00 1.00 8.486 -0.093 89.6
3 92 33.00 1.00 0.501 0.0or 89.4
3 s2 $4.00 1.00 86.40 -0.16 01l.2
9 52 39.00 1.00 08.90 0.049 g0.?
S 5 36.00 1.00 0.388 -0.001 90.r
S SE 31.00 1.00 8.6E82 -0.0286 o.0
S 58 38.00 1.00 8.381 -0.001 85.0

S82 59.o0 1.00 o.s33 -o.02oo .o3
S3 2 40.00 1.00 8.294 -0.041 9I.F

1S2 41.00 1.00 e0.l1 -0.0or 9e.0
3 I 4E8.00 1.00 d.2e9 0.094 02.0



LAPSEO TIMiE OELT
"R5 IW" SEC TIME

ISEC

S 52 45.00
3 92 44.00
3 52 45.00
S tS 46.00
3 52 47.00
3 S2 46.00
3 Se 49.00
3 52 50.00
3se 1S.00
3St S.00
3s t SS.00
SIt 54.00
S 5t SS.00

3 52 s6.00
3St S1.00
S S se .00
S *2 59.00
3 53 0.00
3 53 1.00
3 S5 t.00
3 53 3.00
3 53 4.00
S 535 .00
3 53 0.00
3 s3 1.00
! 3 5 6.00
3 53 9.00
S 5S 10.00
3 53 15.00
s 59 It.00
3 s53 1.00
3 53 14.00

IS 5 19.00
3 S3 J.00
3 S3 5t.00

553 18.00
3 53 t9.00
s 53 e0.00
$ S R2.00
$ Ss er.OO

3 55 P3.00
D 55 24.00
8 go 2.00
3 D5 9.00

TA

C)I

INT* RHEOIATE OUTPUT FOR OUALITY CONTROL
I16AG DELTA 0 RO IICTA D DELTA D FR07 DELTA B1EST CT.
LEHGTH LENGTH LrEGTH(11) 1 VIOT VIDTN0 VWIDTH I) DIST0 NCE Of 0
tj FEET) t rFEET) (FEET) (K FEET) (i- FEET) (FEET) (LEET) (FEET)

5.00 6.12t -0.097
S.00 G.161 -0.005
S.00 6.214 0.041
t.00 6.143 -0.071
5.00 6.012 -0.0Yo

1.00 0.194 0.121
t.00 6.097 -0.096
1.00 1.996 -0.099
1.00 6.024 0.026
5.00 7.935 -0.090
1.00 .. 930 -0.004
1.00 r.953 O.O2
5.00 8.02 o0.0oT
1.00 T.rTO -O.145
5.00 r.9s3 0.0o5
.oo00 7r.9 -0.002

1.00 1.r63 -0.148
1.00 T.763 0.000
I.00 7.184 0.001
1.00 7.168 -o.nol
1.00 .7T34 -0.049
1.00 1.686 -0o.o04
1.00 ?.r54 0.04?
1.00 r.631 -0.096
5.00 1.461 0.024

1.00 ?.5l5 -0.050
5.00 t.663 0.055

1.00 t.61t -0.055
1.00 7.444 -0.16f
5.00 T.609 O.15s
5.00 ?.514 -0.095
t.00 7.563 0.022

C.00 r.410 -0.118
5.00 1.St4 0.095

1.00 7.466 -0.02o
1.00 7.14t -0.0o7
1.00 r.414 -,00t
1.00 1.392 -0.022
1.00 7.367 -0.05
t1.00 t.90 0.02o
1.00 7.441 0.059
t.00 t.4C0 0.041

s0.00 0.0O0 1.930
5.00 0.964 -0.054

93. 1
93.1
92.0

93.9

94.e
95.9
93.995.9

94.0

95.9
95.9
91.1
91. 

98.4
99.0
96.4
99.6
99.3
99.9
99.2

t00.0
Ot2.2

100.0
101.2
100.9
102.8
51l.2

Sol. 
lor.6
t02.0
102.9
105.3
502.9

101. 8

04.0
0 4. 

F-52



6

CLAPSEO TIME VOLYA

(S C)

3 55 4.00

9 3 5 11.00
S of 1.O00* ~! teoo f

IT[RCEDIATE OUTPUT fOR DUALITY CONTROL
IVACE OCLTA D FrCM INA"6 DELTA 0 FfOd DELTA BtST CST.
LEfeTH LECNTH LEHC1H (RI WIDTH WIDTH W DTH1T(I DISTAKCE Of 0

C1 FlTI) (S FEET) (FCET) I FEET) (F FEET) (FEETI (ECTI (FEET)

1.00 P.969 0.0tS
1.00 9.090 0.069
t.00 9.039 -0.020
t.00 0.111 O.Or0

.00 9.J34 0.02
1.00 0.l33 -0.0t0
1.00 9.13 - 0.023
1.00 0.Ev! 0.t46
t.00 O.&SO -0.0O5

04.6

04.0

03S.
03.3

02.0

F-53



F-54

ErI"t XII EXPERIMt#ENT S-26
ELAPSED TIWE y ODISTANCE FP0O CLOSINC oCCELERATION
MPS WIN SEC FEET FEET FEET AGENA TO $/C VELOCITY FT/SECt

(FEET) (FT/SEC)

* St 59.00 -t0.96 0.96 -2.64 e.5 0.000 0.000
S 52 0.00 G6.18 -0.10 -_15.0 T19. 0.000 0.000
3S 5 1.00 *r.s$ -. S31 -1.15 0.000 0.000
S 52 .O00 §r.41 -0.49 -14.89 r9.9 0.000 0.000
S *2 5.00 C1.7s -8.0o -15.09 60.3 0.000 0.000
5 St 4.00 1.1rs -6.03 -5.IS 60.S 0.000 0.000
3 52 5.00 6r.94 -9.00 -14.971 0.5 0.000 0.000
3 52 6.00 6s.35 -6.2S -1 -. 008 1.0 0.000 0.000
S S2 1.00 68.3t -9.40 -15.2E el.o 0.000 0.000
3 S2 8.00o 9.S5 -9.51 -15.2O 82.0 0.000 0.000
3 52 9.00 69.13 -9.18 -IS.11 1.0 0.000 0.000
S St 10.00 69.r7 -9.e5 -1S.r4 02.4 0.000 0.000
S S2 11.00 r0.14 -10.18 -IS.35 02.9 0.000 0.000
S 52 12.00 o0.1i -10.41 -15.32 02.9 0.000 0.000

S S2 1I.00 rO.54 -o10.55 -15.8 0s3. 0.000 0.000
3 52 14.00 10.14 -10.56 -15.ts 02.9 0.000 0.000

592 15.00 10.69 -10.9s -1S.Se 65.5 0.000 0.000
S 52 10.00 ro0.e -10.69 -15.44 05.r 0.000 O.00p
S 52 rT.00 rs59 -11.10 -1S.S 6G4.2 0.000 0.000
S 5t 18.00 72.46 -1t.S -S1.12 s5.3 - 0.000 0.000
I Sr 19.00 1t2.2 -11.00 -15.95 65.t 0.000 0.000
S 2 20.00 72.14 -t1.1 -IS.r3 05.0 0.000 0.000

3 52 2t.00 75.S4 -11.40O -15.T3 8e0. 0.000 0.000
S S5 22.00 12.39 -it.E1 -15.96 05.3 0.000 0.000
$ S2 ,.oo00 3.3S -Il.39 -11.88 66.6 0.000 0.000
3 St 24.00 r3.s4 -I1.2o -16.06 06.r 0.000 0.000
3 S2 65.00 Fs.03 -11.29 -1i.20 06.e 0.000 0.000
S 52 26.00 r4.55 -tl.40 -t3.s6 67.4 0.000 0.000
$ 52 21.00 rS.S0 -1t.23 -16.09 5s.2 0.000 0.000
S St 2E.00 Is5.1 -11.42 -16.54 s.r 0.000 0.000

S2 2.OO00 17.99 -11.26 -10.39 08.9 0.000 0.000
5S2 30.00 S.52E -11.41 -16.25 60.4 0.000 0.000

S St 31.00 7s.7G -1l.33 -18.40 te.? 0.000 0.000
3 52 S2.05 )6.61 -11.48 -15.99 09.6 0.000 0.000

S 52 33.00 tO.59 -11.P9 -10.00 09.4 0.000 0.000
3 S2 54.00 0.30 -S11.45 -16.28e 01. 0.000 0.000
S s2 35.00 re.8r -11.30 -10.04 90.7 0.000 0.000

S2 S36.00 r7r.r -1l.l1 -15.01 00.7 0.000 0.000
3 5It S.00 r0.20 -11.15 -16.01 91.0 0.000 0.000
5 S2 50.00 7O.26 -11.30 -1s.59 93.0 0.000 0.000
S 52 59.00 0.459 -I0.G, -195.r 91.2 0.000 0.000
S S2 40.00 re.90 -S1.50 -1S.00 9t.r 0.000 0.000
1 s2 41.00 a.02 -11.rS -195.0 02.0 o.oo0 0.000

52 42C.00 o.1 --2. -. 0 e.O 0.000 0.000



OCfmit xl XPErtItMENT 8-t6
Y F 0196TAOCt FRO0

fE£T FEET ACCRA TO S/C
4t2229

-32.20

-11 .90

-32.30
-IE.tl

-It. 7O
-12.19
-1.970

-132.084

-13.40
-13.64
-13. 56
-13.54
-IS.34
-13 . '7-13.77
-14.19

-14.TI

-14. 3
-t4.t3
-14.19
-I3.70

-11.90-11.60

-10.42
-IO.tS-10.29

-7.39

-. 90
-3S 49
-S.19
-4. 3
-4. 74

-4.33
-4.00

92.2
P.04

-IS. St

-13.61
-1. 33
-19.09
-15.16

-13.03
-9S.09
-14.96
-14. t
-15.34

-15.r6
-IS.6~

-10.93-IG.,t
-S5.9T

-16. 1
-19.62

-to.so
-0G.60

-3T.07

-F. Ct
-7r.62

-18.92

-1t.SO-30.30

-0. 30
-6. 493-0.45

93.1
93.1
92.6
93.4
94.294 .,

63.9

93.995.7

94.6

95.999.9
94.7

9O.9

97.7

96 .

99.096.4
69.6

99.3
99.9

100.0
100.2

100.0

101.2

10.to
101.6

102.9
103.5S

lOt.9

tO0.0

84.4
o64.9

CLOSINC ACCELERATIOP
VELOCITY FT/SECt

(fT/SEC) . - '.

0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000-

0. o 0o
0.000
0.000
0.0oo0
0.000

0.000
0.000
0.000

0.000
0.000
0.000
0.000

0.000
0.000
0.o000
0.000

0.000
0.000
0.000
o.000

0.000
0.000
O.OO0

0.000
0.000

0.000

o .ooo

o .ooo

o .ooo

o .ooo
o .ooo

o .ooo

0. o

o .ooo

o .ooo

o .ooo

0.410

O.='

0 .0:.O.ar

0. t02O.a2o.r0O. O'.

o.rn

0.0:s

o.Ca

O.=D

0.2O

0.0a

0.6-2

0.02.

0.000. nO
0.02'

0. 0:v
0.02

0. VW:0. 0a
0. GM1
0. 0cm
O.o=

0.0:3
0.0m

0. I=:O.63?

O.DC

O.Ci :*

0.I C2

O.CZ5N

F-55

CLAPSPO TIme
flNS IN SEC

S St 43.00
S 52 44.00
3 S2 45.00
3S s 46.00
S 32 47.00
5 32 49.00
S St 49.00

3 S2 90.00

S S2 2.00o

s S2 54.00
3 52 53.00

S St 59.00S 32 O .00

S sI 0.00O
3 33 o.00

3 53 3.00
3 S3S 4.00
3 93 3.00

s s) e.ooJ 33 6.oo00

3 3 S10.00

S 53 I4.00
5 S3 13.00
3 33 34.00
3 33 3I.00
$5 3 0.00
3 S3S I.00

95 16.00
S 3 139.00

S3 20O.00
5 S 2tl.00

S 93 E4.00
Vs 323.00
93 04.00

53 P0.00

gO B.00

FEET

00.t9
60.40
29.05

01.09
62.30
02.OS
03.09
03.13
02.62
61.96
63.14
03.03
68.14
04.66
84.7t

04.62
OS.35
e5.96
03.33
606.62
06.32
07. 13

or.r6
60.30
87.26

00. 4
88.49
90.I~

eo.rr
69.fI
00.33

90.17

90.00
00.43
00D. 
09.1 

".Go



F-56

GEld#! xni rxpprlIrfN'T S-to
LALPSED Tit X T rZ O1OTAICE F70# CLOCSI#S ItCTEC 1ClTOd

HIS Him SCC FEET FEET FEET A$tEA TO S/C VELOCITY FT/oeco
(FEETI (FUT/EC)

s 40.00 3n. 4 2.41 -8.13 64.6 0.000 e.
SS 5.00 72.65 2.42 -s.65 84.0 0.000 O.oo

3 59 6.00 °".03 6.42 -. 4t 84.2 0.000 . Go
S3 95 T.00 r2.36 2.12 -S.04 8.s 0.000 0.000

3 53 0.00 72.10 2.60 -4.62 53.3 0.000 O.009
3 959 0.00 '.3, 2.T9 -4.03 83.5 0.000 0.900

9 33 10.00 T2.IG 3.06 -3.07 8.3 0.000 °.00°
IS 81.00 70.o0 - .22 -3.39 62.0 0.000 0.0cm
3 S5 I0.00 r.00 3.ss -3.09 02.2 0.000 .000

Z 91 Ii~~~~~oa m~~~co O.PP -9.48 IP.O O.OOD c~~~~~~~~~~.l~:~
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Times of Sunrise and Sunset



Table 6. . Spacecraft. Illumination

Longitude
(deg)

-22. 0

125. 1

-53. 0

88. 0

-97. 0

50. 0

-117. 0

25.8

-13 1. 3

5. 8

-155. 2

-16. 3

- 173. 5

-39. 5

162. i

-62. 7

139. 4

-85. 8

119. 7

-109. 0

Latitude

7. 0

-18. 0

12. 0

-23. 0

23. 0

-27. 0

21. 0

-27. 5

16. 9

-27. 6

17. 3

-26. 8

16. 7

-26. 7

16. 6

-26. 7

16. 5

-26. 6

13. 0

-26. 5

GMT
(day:hr:min: sec)

0:22:24:02. 6

0:23:01:23.0

0:23:52:43.4

1:00:30:03. 9

1:01:22:15.9

1:01:59:19.7

1:02:52:17.4

1:03:29:03.9

1:04:22:44. 7

1:04:59:25.4

1:05:53:07.5

1:06:29:3 5. 1

1:07:25:18.7

1:08:01:37. 1

1:08:57:20. 4

1:09:33:38.8

1:10:29:22. 1

1:11:05:40. 6

1:12:01:23.9

1: 12:37:42. 4

GET
(hr:min:sec)

0:12:53. 6

0:50: 14. 0

1:41:34.4

2:18:54. 9

3:11:06. 9

3:48:10. 7

4:41:10.4

5:17:54. 9

6:11:35.7

6:48:16. 4

7:41:58. 5

8:18:26. 1

9:14:09.7

9:50:28. 1

10:46:11. 4

11:22:29. 8

12:18:13. 1

12:54:3 1. 6

13:50:14. 9

14:26:33.4

Sunset

Sunrise

Suns et

'Sunrise

Sunrise

Sunset

Sunrise.

Suns et

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

S/C
Rev. No.

1

I

2

2

3

3

4

4

5

5.

6

6

7

7

8

8

8

9

9

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunris e

Sunset

Sunrise

Sunset

Sunrise

Sunset'

Sunrise

Sunset

Sun ris e

Sunset

Sunrise'

Sunset

Sunrise

Sunset

Sunrise
T



Table 6. Spacecraft Ilmination (Continued)

Table 6. Spacecraft Illumination (Continued)

s/c
Rev. No.

Sunset 10

Sunrise 10

Sunset 11

Sunrise 11

SuTnrise 12

Sunset 13

Sunrise 13

Sunset 14

Sunrise 14

Suns et 15

Sunrise 15

Sunset 16

Sunrise 16

Sunset 17

Sunrise 17

Sunset 17

Sunrise 18

Sunset 18

Sunrise 19

Longitude
(deg)

96. 5

-132. 1

73. 2

-155. 3

50.0

-178. 5

26. 8

158. 4

3.6

135. 6

-19. 8

112. 0

-43. 4

88. 4

-67. 1

64. 7

-90. 7

41. 1

-114. 3

17. 5

Latitude
(deg)

12. 9

-26. 5

12. 7

-26. 4

12. 6

-26. 3

12. 4

-26. 2

12. 3

-26. 1

12.2

-26. 1

12. 3

-26. 1

12. 3

-26. 1

12. 4

-26. 1

12. 4

-26. 1

GMT
(day:hr:min:sec)

1:13:33:25. 6

1:14:09:44.2

1:15:05:27.2

1:15:4 1:45. 9

1:16:37:29. 0

1:17:13:47.7

1:18:09:30. 4

1:18:45:49. 1

1:19:41:31. 9

1:20:17:53. 0

1:21:13:47.5

1:21:50:02. 0

1:22:45:55. 8

1:23:22:10. 6

2:00:18:04.2

2:00:54:19.0

2:01:50:12.4

2:02:26:27.4

2:03:22:20. 8

2:03:58:35.6

GET
(hr: min:sec)

15:22:16. 6

15:58:3 5. 2

16:54: i 18. Z2

17:30:36. 9

18:26:20. 0

19:02:38. 7

19:58:21.4

20:34:40. 1

21:30:22. 9

22:06:44. 0

23:02:38. 5

23:38:53. 0

24:34:46. 8

25:11:01. 6

26:06:55.2

26:43: i0. 0

27:39:03.4

28:15:i8. 2

29:11:11. 8

29:47:26. 6

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise



3

Table 6. Spacecraft Illumination (Continued)

Sunset

Sunrise

Suns et -

Sunrrise

Sunrise

Suns et

Sunrise

Sunset

Sunrise

S Un s et

SunsetSunl ris e

Sunset

Sunrise

Sunset

Sunrise

Sunset

SunriseSunrise

S/C
Rev. No.

19

20

20

21

22

22

23

23

23

24

24

25

25

26

26

27'

27

28

28

Longitude
(deg)

-137. 87

-6. 1315

-161.48

-29. 755

174. 91

-53.378

151. 3 1

-73. 057

130. 999

-100. 622

104. 10

-124; 244

83. 8

-143. 9

60. 2

-163. 6

36.6

172. 8

16. 3

149. 1

Latitude
(deg)

12. 463

-26. 191

12. 505

-26. 2 12

12. 548

-26. 233

12. 590

-25. 270

10. 852

-26. 276

12. 674

-26. 296

10. 9

-25. 3

11. 0

-24. 4

1. 0

-24. 4

9. 3

-24. 4

GMT
(day:hr:min:sec)

2:04:54:29. 3

2:05:30:44. 1

2:06:26:37. 5

2:07:02:52, 5

2:07:58:45. 9

2:08:3 5:00. 5

2:09:30:54. 4

2:10:07:09.2

2:11:03:02. 8

2:11:39:17. 7

2:12:35:11. 1

2:13:11:26. 0

2:14:07:19. 6

2:14:43:34. 3

2:15:3 9:28. 1

2:16:15:42. 9

2:17:11:36. 5

2:17:47:51. 4

2:18:43:44. 9

2:19:19:59. 6

GET
(hr:min:sec)

30:43:20. 3

3 1:19:35. 1

32:15:28. 5

32:51:43. 5

33:47:36. 9

34:23:51. 5

35:19:45. 5

35:56:00. 2

36:51:53. 8

37:28:08. 7

38:24:02. 1

39:00:17. 0

39:56:10. 6

40:32:25. 3

41:28:19. 1

42:04:33. 9

43:00:27. 5

43:36:42. 5

44:32:35. 9

45:08:50. 6

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise
o0

w1)

17z
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Table 6. Spacecraft Illumination (Continued)

S/C
Rev. No.

Sunset 29

Sunrise 29

Sunset 30

Sunrise 30

Sunrise 31

Sunset 32

Sunrise 32

Sunset 32

Sunrise 33

Sunset 33

Sunrise 34

Sunset 34

Sunrise 35

Sunset 35

Sunrise 36

Sunset 36

Sunrise 37

Sunset 37

Sunrise 38

Longitude
(dog)

-7. 3

125. 5

-31. 0

93. 5

-55. 5

68. 8

-73. 6

52. 0

-98. 1

27. 3

-122. 3

5. 1

-140. 7

-6. 9

-165. 2

-31. 5

176. 6

-48. 9

152. i1

-73. 5

Latitude
(deg)

9. 3

-24. 5

9. 4

-26. 5

9. 9

-26. 7

6. 8

-25. 2

7. 3

-25. 5

7. 9

-25. 7

4. 5

-21. 6

5. 2

-21. 9

2. 0

-19. 6

2. 6

-20. 0

GMT
(day:hr:min: sec)

2:20:15:53. 5

2:20:52:08. i1

2:21:48:08. 1

2:22:22:00. 9

2:23:20:00. 9

2:23:57:08. i

3:00:53:38. 1

3:01:29:53. 1

3:02:26:22. 1

3:03:02:36.6

3:03:59:04. 6

3:04:35:17. 6

3:05:3 1:44. 6

3:06:07:59. 6

3:07:04:29. 6

3:07:40:44.6

3:08:37:14. 6

3:09.: 13:29. 6

3:10:09:58. 6

3:10:46:12. 6

GET
(hr :min :sec)

46:04:44. 5

46:40:59. 1

47:36:59. 1

48: 13:14. 1

49:09:44. 1

49:45:59. 1

50:42:29. 1

51:18:44. 1

52:15:13. 1

52:5 1:27. 6

53:47:55. 6

54:24:08. 6

55:20:35. 6

55:56:50. 6

56:53:20. 6

57:29:35. 6

58:26:05. 6

59:02:20. 6

59:58:49. 6

60:35:03. 6

Sunset

Sunrise

Sunset

Sunrise

Slmset

Stunrset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sumrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

?



S

Table 6. Spacecraft Illumination (Continued)

Longitude
(deg)

127. 6

-98. 1

103. 1

_12Z. 8

78. 6

- 147. 4

54. 1

-172. 0

36. 0

177. 6

17. 8

153. 0

-6. 7

128. 4

-18. 4

110. 7

-55. 7

86. 1

-73. 9

61. 6

L atitude
(deg)

3. 1

-20. 5

3. 6

-20. 8

4. 2

-2 1. 2

4. 7

-2z. 6

1. 5

-16. 1

-1. 75

-16. 6

-1. 2

-17. 0

-8. 1

-14. 2

-0. 1

- 14. 7

-3. 4

-15. 2

GMT GET
(day:hr:min:sec) (hr:min:sec)

3:11:42:40. 6 61:31:31. 6

3:12:18:53. 6 62:07:44. 6

3:13:15:21.9 63:04:12. 9

3:13:51:36.9 63:40:27. 9

3:14:48:05. 2 64:36:56. Z

3:15:24:20.2 65:13:11.2

3:16:20:25. 2 66:09:16. 2

3:16:56:37. 2 66:45:28. 2

3:17:53:05. Z2 67:41:56. Z2

3:18:29:19. 2 68:18:10. 2

3:19:25:49. 8 69:14:40. 8

3:20:02:02. 8 69:50:53. 8

3:20:58:30. 8 70:47:21. 8

3:21i:34:43. 0 71:23:34.0

3:22:3 1:26.3 72:20: 17. 3

3:23:07:40. 7 72:56:31.7

4:00:04:09.4 73:53:00. 4

4:00:40:24. 0 74:29: 15. 0

4:01:36:48. 8 75:25:39. 8

4:02:13:03.2 76:01:54. 2

Sunset

Sunrise

Sunset

Stunrise

Sunrise

Sunset

Sunrise

Suns etSunrise

Sunset

Sunrise,

Sun s e t

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

S/C
Rev. No.

38

38

39

39

40

41

41 

42

42

43

43

44

44

45

45

46

46

47

47

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

KJ
\JI1



Table 6. Spacecraft Illumination (Continued)

Longitude

(dg_)

-98. 4

37. 0

-116. 5

19. 2

-150. 0

Latitude
(do g)

-2. 8

-15. 6

-6. 0

_12. 8

-0. 1

GNIT
(day:hr:min:sec)

4:03:09:08. Z2

4:03:45:03.9

4:04:41:24.3

4:05:17:3 9. 3

4:06:14:09. 6

GET
(hr:rnin:sec)

76:57:59. 2

77:33:59. 9

78:3 0: 15. 3

79:06:3 0. 3 -

80:03:00. 6

Sunset

Sunrise

Sunset

Sunrise

Sunset

S/C
Rev. No.

47

48

48

49

49

Sunset

Sunrise

Sunset

Sunrise

Sunset

a
O!\



7
Table 7. Agena 10 Illumination.

Agena 10
Rev. No.

Sunset I

Sunrise i

Sunset Z

Sunrise Z

Sunrise 3

Sunsct 3

Sunr:se 4

Sunset 4

Su- nrise 5

S uset 5

Sunrise 6

Sulls et 6

SuInrise 7

Sunset 7

Sunrise 8

Sunset 8

Sunrise 9

Sunset 9

Sunrise 9

Longitude
(deg)

-15. 0

122. 3

-39. 0

98. 2

-63. 0

74. 1

-90. 6

50. 0

-107. 4

34. 0

- 124. 3

10.-0

-148. 1

-16.3

-170. 7

-39. 5

166. 1

-62. 7

142. 9

-85. 8

Latitude
(deg)

16.5

-26. 8

16. 9

-2'7. 0

17. 3

-27. 2

19. 3

-27. 4

16. 5

-25. 9

13. 5

-26. 1

13.9

-26. S

13. 4

-26. 7

13. 3

-26. 7

13. 2

-26. 6

GMT
(day:hr:min:sec)

0:20:50:58.7

0:21:27:38. 1

0:22:21:20. 1

0:22:57:59. 7

0:23:51:41.5

1:00:28:21. 6

1:01:22:03.2

1:01:58:43.3

1:02:52:24. 8

1:03:29:03.9

1:04:22:39.4

1:04:59:3 0. 1

1:05:53:01. 4

1:06:29:38.3

1:07:25:13.7

1:08:01:40. 0

1:08:57:15. 5

1:09:33:41. 6

1:10:29:17.3

1:11:05:43.2

GET
(hr:min:se c

- 1:20:10. 3

-0:43:30. 9

0:10:11. 1

0:46:50. 7

1:40:32. 5

2: 17: 12. 6

3:10:54. 2

3:47:34. 3

4:41:15. 8

5:18:01. 2

6:11:30. 4

6:48:21. 1

7:41:52.4

8: 18:29. 3

9: 14:04. 7

,9:50:31. 0

10:46:06. 5

11:22:32. 6

12:18:08. 3

12:54:34. 2

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

SunriseSlmrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Simrise

Sunset

Sunrise



Table 7. Agena 10 Illumination (Continued)

Agena 10
Rev. No.

Sunset

Sunrise

Suns et

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset.

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

10

10

11

11

12

12

13

13

14

14

15

15

16

16

17

17

18

18

18

19

Longitude
(deg)

119. 7

-109. 0

96. 5

-132. 1

73. 2

-155.3

50. 0

-178. 5

26. 4

158. 4

3. 6

135. 6

- i9. 7

112. 2

-43. 1

88. 8

-66. 5

65. 4

-89. 9

49. 9

Latitude
(deg)

13. 0

-26. 5

12Z. 9

-26. 5

12. 7

-26. 4

12. 6

-26. 3

12. 4

-26. 2

12. 3

-26. 1

12. 2

-26. 0

12. 1

-26. 0

12. 1

-25. 9

12. 0

-23. 9

GMT
(tiay:hr: min: sec)

1:12:01:19.0

1:12:37:44.7

1:13:33:21.0

1:14:09:46. 3

1:15:05:22.9

1: 15:41:47. 9

1:16:37:2g4. 8

1:17:13:49.4

1:18:09:26. 1

1:18:45:50. 5

1:19:41:27.8

1:20:17:53.9

1:21:13:41.3

1:2 1:49:59. 0

1:22:45:51.3

1:23:22:03. 8

2:00:17:53.4

2:00:54:10. 1

2:01:49:58. 6

2:02:26:16. 2

GET
(hr:min:sec)

13:50:10. 1

14:26:3 5. 7

15:22:12. 0

15:58:37. 3

16:54:13. 9

17:30:3 8. .9

18:26:15. 8

19'02:40. 4

19:58:17. 1

20:34:41. 5

2 1:30:18. 8

22:06:44. 9

23:02:3Z. 3

23:38:50. 0

24:34:38. 2

25: 10:54. 8

26:06:44. 4

26:43:01. 1

27:38:49. 6

28:15:07.2

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sun rse

Sunset

Sunris e

Sunset

S unri. se

Sunset

Sunrise

Sunset

Sunrise

S uns e t

Sunris e

Sunset

Sunrise

Sunset

Sunrise

o
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Table 7. Agena Illumination (Continued)

Agena 1 0
Rev. No.

Sunset 19

Sunrise 20

Sunset 20

Sunrise 21

Sunrise 22

Sunset 22

Sunrise 23

Sunset 23

Sunrise 24

Sunset 24

Sunrise Z4

Sunset 25

Suinrise 25

Sunset 26

Sunrise 26

Sunset 27

Sunrise 27

Sunset 28

Sunrise 28

Longitude
(deg)

-113. 4

26. 5

-136. 7

3. 1

-153. 6

-20. 3

-177. 0

-43. 7

159. 6

-67. 1

136. 1

-90. 5

1 12. 7

-113. 9

85. 9

-137. 3

62. 6

-160. 6

42. 5

175. 9

Latitude
(deg)

12. 0

-23. 9

11.9

-23. 8

8. 2

-23. 8

8. 2

-23. 8

8. 1

-23. 7

8. 1

-23. 7

8. 0

-23. 7

9. 8

-23. 6

9. 7

-23. 6

7. 9

-23. 5

GMT
(day:hr:min:se c)

2:03:22:03.4

2:03:58:22. 1

2:04:54:07. 7

2:05:3 0:Z7. 9

2:06:26:12. 1

2:07:02:33.6

2:07:58:16. 6

2:08:34:39. 2

2:09:30:2 1. 1

2:10:06:44.7

2:11:02:25.7

2:11:38:50. 0

2:12:34:30.4

2:13:10:55.3

2:14:06:35. 1

2:14:43:00. 5

2: 15:3 8:3 9. 9

2:16:15:05. 6

2:17:10:44. 8

2:17:47:10. 6

GET
(hr:min:sec)

29:10:54. 4

29:47:13. 1

30:42:58. 7

3 1:19:18. 9

32:15:03. 1

32:51:24. 6

33:47:07. 6

34:23:3 0. 2

35:19:12. 1

35:55:37.7

3 6:51:16. 7

37:27:41. 0

38:23:21. 4

38:59:46. 3

39:55:26. 1

40:3 1:51.5

41:27:30. 9

42:03:56. 6

42:59:35. 8

43:36:01. 6

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunris e
a
I
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Table 7. Agena 10 Illumination (Continued)

Sunset

Agena 10
Rev. No.

29

Sunrise 29

Sunset 30

Sunrise 30

Sunset 31

Sunrise 31

Sunset 32

Sunrise 32

Sunset 33

Sunrise 33

Sunset 33

Sunrise 34

Sunset 34

Sunrise 35

Sunset 35

Sunrise 36

Sunset 36

Sunrise 37

Sunset 37

Sunrise 38

Longitude
(deg)

19. i

152. 5

-4. 3

129. i

-27. 7

105. 7

-51. 1

82. 3

-74. 5

58. 9

-98. 0

35. 6

-121. 4

12. 2

- 144. 8

-11. 2

-168. 2

-34. 6

168. 4

-58. 0

Latitude
(deg)

7. 8

-23. 5

7. 8

-23. 5

7. 7

-23. 4

7. 6

-23. 4

7. 6

-23. 4

7. 5

-23. 3

7. 4

-23. 3

7. 4

-23. 3

7. 4

-23. 2

7. 3

-23. 2

GMT
(day:hr:min:sec)

2:18:42:49. 8

2:19:19:15. 6

2:20:14:54.9

Z:20:5 1:20.4

2:21:47:00. 0

2:22:23:Z5. 2

Z:23:19:05.3

Z:23:55:30. 0

3:00:51:10.7

3:01:27:34. 6

3:02:23:16. 1

3:02:59:39.2

3:03:55:21.7

3:04:31:43. 8

3:05:27:27. 5

3:06:03:48.3

3:06:59:33.3

3:07:35:52. 8

3:08:31:39.3

3:09:07:57.2

GET
(hr:min:se.c)

44:3 1:40. 8

45:08:06. 6

46:03:45. 9

46:40:11. 4

47:35:51. 0

48: 12: i16. 2

49:07:56. 3

49:44:21. 0

50:40:01.7

51:16:25. 6

52: 12:07. 1

52:48:3 0. 2

53:44:12. 7

54:20:34. 8

55:16:18. 5

55:52:39. 3

56:48:24. 3

57:24:43. 8

58:20:3 0. 3

58:56:48. 2

Sunset

Sun rise

Sunset

Sunrise

Sunset

Sunrise

Sum set

Sunrise

Sunset

Sunrise

Sunse t

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunris e

oCD
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Table 7. Agena 10 Illumination (Continued)

Longitude
(deg)

145. 0

-81. 4

1Z1. 6

-104. 7

98. 2

-120. 8

74. 8

-144. 1

51. 3

-167. 5

34. 4

169. 0

11. 0

145. 7

-12. 4

122. 3

-35. 9

99. 9

-59. 3

75. 5

Latitude
(deg)

7. 2

-23. 1

7. 2

-23. 1

7. 1

-20. 4

7. 0

-20. 4

7. 0

-ZO. 3

3. 2

-20. 3

3. i

-20. 3

* . 1

-20. 2

3. 0

-20. 2

2. 9

-20. 1

GMT
(day:hr:min:sec)

3:10:03:45. 4

3:10:01:01.2

3:11:35:51.7

3:12:12:07. 6

3:13:07:57.2

3:13:44:13.8

3:14:40:02. 5

3:15:16:19.9

3:16:12:07.0

3:16:48:25.8

3:17:44:11. 6

3:18:20:3 1. 6

3:19:16:16. Z2

3:19:52:37.3

3:20:48:20. 9

3:21:24:42. 9

3 :22:20:25. 6

3:2Z,:56:48.4

3:23:52:30. 4

4:00:28:53.7

GET
(hr: min: sec)

59:52:36. 4

60:28:52. Z2

61:24:42. 7

62:00:58. 6

62:56:48. 2

63:33:04. 8

64:28:53. 5

65:05:10. 9

66:00:58. 0

66:37: 16. 8

67:33:02. 6

68:09:22. 6

69:05:07. 2

69:41:28. 3

70:37:11. 9

71:13:33. 9

72:09: i 16. 6

72:45:39.4

73:41:21.4

74:17:44. 7

Sunset

Sun rise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Su nse 

Sunrise

Sunset

Sunrise

Sunset

Sunrise

S tns e t

Sunrise

Agena 10
Rev. No.

38

38

39

39

40

40

41

41

42

42

43

43

44

44

45

45

46

46

47

47

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sun rise

Sunset

Sunris e

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

IC_



Table 7. Agena 10 Illumination (Continued)

I

Agena 10
Rev. No.

47

48

48

49

49

50

50

Longitude
(deg)

-82. 7

52. 1

-106. 0

28. 7

-129. 5

5. 3

-152. 9

Latitude
(deg)

2. 9

-20. 1

2. 8

-20. 0

2. 8

-20. 0

2. 7

GMT
(day:hr:min:sec)

4:01:24:35. 3

4:02:00:59.0

4:02:56:40.3

4:03:33:04. 2

4:04:28:45. 4

4:05:05:09.3

4:06:00:50. 5

GET
(hr: min:se c)

75:13:26. 3

75:49:50. 0

76:45:31.3

77:22:55. 2

78:17:36. 4

78:54:00.'3

79:49:41. 5

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Suriset

0

ro



Table 8. Passive
'3

Agena Illumination

Longitude
(de g)

1i7. 0

-29. 9

100. 5

-47. 7

75. 74

-79. 06

50. 97

-103. 65

26. 19

-121. 4

9. 5

-145. 9

-15. 2

-170. 5

-39. 9

164. 8

-64. 7

140. 29

-89. 4

122. 4

Latitude
(deg)

-28. 2

14. 7

-27. 3

i 11. 8

-27. 5

15. 7

-27. 6

16. 17

-27. 8

13. 3

-26. 6

13. 8

-26. 9

14. 3

-27. 1

14. 7

-27. 3

15. 29

-27. 5

12. 37

GMT
(day:hr:min:sec)

0:21:07:24. 9

0:22:03:39. 3

0:22:39:49. 2

0:23:36:03. 4

1:00:12:13.4

1:01:08:27. 5

1:01:44:37. 5

1:02:40:51. 5

1:03:17:01i. 4

1:04:13:15.4

1:04:49:25. 9

1:05:45:39. 5

I:06:2 1:50. Z

1:07:18:03.7

1:07:54:14.4

i:08:50:27. 8

1:09:26:38. 5

1:1'0:22:51. 9

1:10:59:02. 5

1:11:55:15. 9

GET
(hr:nrin:sec)

-1:03:44. 1

-0:07:29. 7

0:28:40. 2

1:24:54. 4

2:01:04. 4

2:57:i8. 5

3:33:28. 5

4:29:42. 5

5:05:52. 4

6:02:06. 4

6:38:16. 9

7:34:3 0. 5

8:10:41. 2

9:06:54. 7

9:43:05. 4

:10:39:18. 8

11:15:29. 5

12:11:42. 9

12:47:53. 5

13:44:06.9

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Suns et

Sunrise

Sunset

Sunrise

Sunset

Sunrise

S nt s c t

Sunrise

Sunset

Agena 10
Rev. No.

i

i

2
2

3

3

4

4

5

5

6

6

7

7

8

8

9

9

9

10

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sun rise

Sunset

Sunrise

Suniset

Sunrise

Sunset

Sun rise

Sunset

Sunrise

Sunset

Sunrise

Slnset
0

w



Table 8. PassiveAgena 8 Illumination (Continued)4
Table 8. Passive Agena 8 Illumination (Continued)

Agena 10
Rev. No.

Sunrise 10

Sunset 11

Sunrise i1

Sunset iZ

Sunset 13

Sunrise 13

Sunset 14

Sunrise 14

Sunset 15

Sunrise 15

Sunset 16

Sunrise 16

Sunset 17

Sunrise 17

Sunset 18

Sunrise 18

Sunset 18

Sunrise 19

Sunset 19

Longitude
(deg)

-106. 18

97. 9

-130. 9

73.36

-155. 6

48. 8

179. 5

24. 2

154. 8

6. 3

138. 06

-18. 1

113. 3

-42. 7

88. 5

-67. 2

63. 8

-91. 8

39. 1

109. 7

Latitude
(deg)

-26. 2

12. 8

-26. 48

13. 3

-26. 7

13. 8

-26. 9

14. 3

-27. 15

11. 4

-25. 7

11.9

-26. 0

12. 4

-26. 25

12. 9

-26. 4

13. 4

-26. 7

10. 4

GMT
(day:hr:min:se c)

1:12:3 1:26. 9

1:13:27:40.0

1:14:03:51. 2

1:15:00:04.2

1:15:36:15.5

1:16:32:28. 5

1:17:08:39. 6

1:18:04:52.6

1:18:41:03.7

1:19:37:16. 6

1:20:13:28. 0

1:21:09:40. 8

1:21:45:52. 4

1:22:42:04.7

1:23:18:19. 1

2:00:14:26. 0

2:00:50:40. 9

2:01:46:53. 6

2:02:23:05. 0

2:03:19:17.7

GET
(hr:n in:sec)

14:20:17. 9

15:16:31. 0

15:52:42.2

16:48:55.2

17:25:06. 5

18:21:19. 5

18:57:30. 6

19:53:43. 6

20:29:54. 7

21:26:07. 6

22:02: 19. 0

22:58:31. 8

23:34:43. 4

24:30:55. 7

25:07:10. 1

26:03: 17. 1

26:39:3 i. 9

2.7:35:44. 6

28:11:56. 0

29:08:08. 7

Sunrise

Sunset

Sun ris e

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset
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Table 8. Passive Agena 8 Illumination (Continued)

Agena 10
Rev. No.

20

20

21

21

Z!

23

23

24

24

24

25

25

26

26

27

27

28

28

29

Longitude
(deg)

22. 3

-134. 3

-2. 4

-158. 8

-27. 13

176. 6

-51. 8

152. 09

-76. 6

134. 1

-93. 46

109. 6

-118. 17

85. 07

-142. 8

60. 5

-167. 6

36.0

167. 6

18. 01

Latitude
(deg)

-25. Z

10. 9

-25. 48

11. 4

-25. 75

11. 9

-26. 0

12. 4

-26. 2

9. 4

-24. 6

9. 9

-24. 9

10.4

-25. 2

10. 9

-25. 5

11. 46

-25. 7

8. 3

GMT
(day:hr:min:sec)

2:03:55:29.2

2:04:51:41. 9

2:05:27:53.7

2:06:24:06.3

2:07:00:18.0

2:07:56:3 0. 7

2:08:32:42.3

2:09:28:55. 0

2:10:05:06.4

2:11:01:19. 1

2:11:37:30. 4

2:12:33:43.4

2:13:09:55. 1

2:14.06:07. 7

2:14:42:19.5

2:15:38:32. 2

2:16:14:43.8

2:17:10:56. 5

2:17:47:08. 0

2:18:43:20. 8

GET
(hr:min:sec)

29:44:20. 2

30:40:32. 9

3 1:16:44. 7

32:12:57. 3

32:49:09. 0

33:45:21. 7

34:21:33. 3

35:17:46. 0

35:53:57. 4

36:50:10. 1

37:26:21.4

38:22:34. 4

38:58:46. 1

39:54:58. 7

40:3 110. 5

41:27:23. 2

42:03:34. 8

42:59:47. 5

43:35:59. 0

44:32:11. 8

Sunrise

Stunset

Sunset

·.~~~~~ .

Sumset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sun ris e

Sunset

Sunrise

Sunset

Sunris e

Sunset

Sunrise i

Sunset '

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

0 ' -_ .

!
k'
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Table 8. Passive Agena 8 Illumination (Continued)

Agena 10
Rev. No.

29

30

30

31

31

32

32

33

33

34

34

35

35

36

36

36

37

37

38

38

Longitude
(deg)

150. 7

-6. 5

126. 05

-3 1. 03

101.35

-55. 5

76. 6

-80. 1

59. 6

-98. 1

34. 9

-122. 6

10.2

-147. 1

-14. 4

-171. 6

-39. 1

163. 8

-56. 2

145. 7

L atitude
(deg)

-24. 0

8. 9

-24. 3

9.4

-24. 6

9. 9

-24. 9

10.4

-23. 0

7. 3

-23. 3

7. 8

-23. 6

8. 4

-24. 0

8. 9

-24. 3

9. 4

-22. 3

6. 3

GMT
(day:hr:min:se c)

2:19:19:32. 1

2:20:15:45. 1

2:20:51:56. 6

2:2 1:48:09. 5

2:22:24:21. 0

2:23:20:34.7

2:23 :56:46. 2

3:00:52:59. 9

3:01:29:11.4

3:02:25:25.0

3:03:01:36.6

3:03:57:50. Z2

3:04:34:01. 8

3:05:30:15. 4

3:06:06:27.0

3:07:02:40. 6

3:07:3 8:52.2

3:08:3 5:05. 8

3:09:11:17.4

3:10:07:3 1. 0

GET
(hr:rnin:sec)

45:08:23. 1

46:04:3 6. 1

46:40:47. 6

47:37:00. 5

48: 13:12. 1

49:09:25. 7

49:45:37. 2

50:41:50. 9

51:18:02.4

52: 14:16. 1

52:50:27. 6

53:46:41. 3

54:22:52. 8

55:19:06. 4

55:55:18. 0

56:51:31. 6

57:27:43. 2

58:23:56. 8

59:00:08. 4

59:56:22. 0

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise'

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset



Table 8. Passive Agena 8 Illumination (Continued)

Sunrise

Sunset

Sunrise

S Lun s e t

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Suns e t

S unr ise

Sunset

Sunrise

Sunset

Agena 10
Rev., No.

38

39

39

40

40

41

41

42

42

43

43

44

44

44

45

46

46

47

47

47

Longitude
(deg)

-80. 8

121. 2

-105. 5

96. 7

-130. Z2

72. 2

-154. 8

47. 7

-172. 0

29. 6

163.3

5. 1

138. 6

-19.3

113.9

-43. 8

89. 3

-68. 3

72. 1

-86. 5

Latitude
(de g)

-22. 6

6. 8

-23. 0

7. 3

-23. 3

7. 8

-23. 7

8. 4

-21. 5

5. 2

-21. 9

5. 7

-22. 3

6. 3

-22. 6

6. 8

-23. 0

7. 3

-20. 8

4. 2

GMT
(day:hr:min:sec)

3:10:43:42. 6

3:11:39:56. 3

3:12:16:07.8

3:13:12:21. 5

3:13:48:23. 0

3:14:44:36.7

3:15:20:48. Z2

3:16:17:01.9

3:16:53:13.4

3:17:49:27. 1

3:18:25:38.7

3:19:21:52. 4

3:19:58:03.9

3:20:54:17. 6

3:2 i:30:29. 1

3:22:26:42. 8

3:23:02:54.3

3:23:59:08. 0

4:00:35:19. 5

4:01:3 1:33. 2

GET
(hr :min:sec)

60:32:33. 6

61:28:47. 3

62:04:58. 8

63:01:12. 5

63:37:14. 0

64:33:27. 7

65:09:39.2

66:05:52. 9

66:42:04. 4

67:38:18. 1

68:14:29. 7

69:10:43. 4

69:46:54. 9

70:43:08. 6

71:19:20. I

72: 15:33. 8

72:51:45.3

73:47:59. 0

74:24:10. 5

75:20:24. 2

Sun rise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset 0

FJ



Table 8. Passive Agena 8 Illumination (Continued)

Agena 10
Rev. No.

48

48

49

49

50

50

Longitude
(deg)

47. 4

110. 9

22. 8

-135. 4

-1. 8

-i59. 9

Latitude
(de g)

-21. 2

4. 7

-21. 5

5. 2

21.9

5. 7

GMT
(day:hr:min:sec)

4:02:07:44.7

4:03:03:58. 4

4:03:40:10. 0

4:04:36:23. 6

4:05:12:35.2

4:06:08:48. 8

GET
(hr:min:sec)

75:56:3 5. 7

76:52:49. 4

77:29:01. 0

78:25:14. 6

79:01:26. Z

79:57:39. 8

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

Sunrise

Sunset

0

co



APPENDIX H

Program Electron



H-I-1

GEMINI X AGENA FLIGHT TEST DATA REV NO 28/29 ANT R/T
SUBSYSTEM H-COMMUNICATIONS AND CONTROL

PLI
ION DETECTOR

NUMBER I
0 CTS= .02 V

125 CT=5.02V
COUNTS

PL2
ELECTRON DET
0 CTS= .02 V
125 CT=5.02V

COUNTS

PL3
ION DETECTOR

NUMBER 2
0 CTS= .02 V

125 CT=5.02V
COUNTS

66.00

66.00 

66.00' 123.00
123.00

66.00 121.00
120.00

66.00 119.00
117.00

66.00 115.00
114.00

65.00 111.00
106.00

66.00 100.00
94.n00

66.00 86.00
78.00

66.00 68.00
59.00

66.00 49.00
40.00

66.00 33.00
29.00

66.00 26.00
25.00

65.00 24.00
24.00

66.00 23.00
253.00

65.00 23.00
23.00

65.00 22.00
22.00

66.00 21.00
21.00

9.00 21.00

9.00 Al 0 0

66.00 t.84888*866.00 .00.'~

66.00 88,4,8,8

TIME

HR MI SEC

PL4
TEMPERATURE

OF ION
DETECTOR
NUMBER 1

DEG F

PL5

TEMPERATURE
OF ION

DETECTOR
NUMBER 2

DEG F

14.00

14.00

15.00

14.00

15.00

14.00

42.514.00

14.00

14.00

44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
4A 40

44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40

57.4

11.347
11.363

11.378
11.394

11.409
11.425
11.441
11.456
11.472
11.488
11.503
11.519
11.534
11.550
11.566
11 .581
11.597
11.613
11.628
11.644
11.659
11.675
11.691
11 .706
11.722
11.738
11.753
11.769
11.784
11.800
11.816
11.631
11.847
11.863
11.878
11.894
11.909
11.925
11.941
11.956
11.972
11.988
12.003
12.019
12.054
12.050

15.00

15.00

14.00

14.00

15.00

15.00

15.00

14.00

14.00

15.00

9.00

115,00

16,.00

15.00

I



Ei-I-2

GEMINI X AGENA FLIGHT TEST DATA REV NO 28/29 ANT R/T

SUBSYSTEM H-COMMUNICATIONS AND CONTROL

PLI

ION DETECTOR
NUMBER I

O CTS= .02 V
125 CT=5.02V

COUNTS

PL2 PL3
ELECTRON DET ION DETECTOR
0 CTS= .02 V NUMBER 2
125 CT=5.02V 0 CTS= .02 V

125 CT=5.02V
COUNTS COUNTS

65.00 

66.00

66.00 *e*~*

66.00 13
66.00 *4ett4*6

66.00 1*20.0*0

66.00

*4t*46*6

66.00 4*4*,*O*

66.00 *t10.600

1149.00

65.00 *66.00

66.00 t .68°006

66.00 *49t.006

65.00 *44t~.0066.00 123<.00

66.00 s 412.00

66.00 121.00

123.00
66.00 121.00122.00
66.00 120.00

119.00
65.00 111.00

106.00

66.00 100.00

94.00
66.00 86.00

78.00

66.00 66.00
59.00

66.00 49.00

40.00

66.00 33.00

PL4

TEMPERATURE

OF ION

DETECTOR
NUMBER I

DEG F

-..- PL5
TEMPERATURE

OF ION
DETECTOR
NUMBER 2

DEG F

15.00

15.00

15.00

15.00

15.00

15.00

15.00

15.00

14.00

15.00

15.00

14.00

15.00

14.00

15.00

14.00 42.5 57.4

14.00

15.00

14.00

15.00

14.00

15.00

15.00

TIME
HR NI SEC

44 40 12

44 40 12.

44 40 12,
44 40 12

44 40 12
44 40 12

44 40 12
44 40 12
44 40 12

44 40 12
44 40 12

44 40 12
44 40 12
44 40 12
44 40 12
44 40 12
44 40 12
44 40 12

44 40 12
44 40 12
44 40 12
44 40 12
44 40 12
44 40 12
44 40 12
44 40 12

44 40 12
44 40 12
44 40 12

44 40 12
44 40 12

44 40 12

44 40 12

44 40 12
44 40 12

44 40 12
44 40 12
44 40 12

44 40 12

44 40 12
44 40 12
44 40 12
44 40 12
44 40 12
44 40 12
44 40 12

.066

.081

.097

.113

.128

.144

.159

.175

.191

.206

.222

.238

.253

.269

.264

.300

.316

.331

.347

.363

.378

.394

.409

.425
.441
.456
.472
.488
. 503
.519
.534
2.550
.566
.5e81

.597

.613

.628

.644

.659

.675

.691

.706

.722

.738

.753

.769



: H-I-3

GEMINI X AGENA FLIGHT TEST DATA REV NO 28/29 ANT R/T

SUBSYSTEM H-COHMUNICATIONS AND CONTROL

PLI

ION DETECTOR
NUMBER 1

0 CTS= .02 V

125 CT=5.02V
COUNTS

PL2

ELECTRON DET

0 CTS= .02 V.
125 CT=5.02V

COUNTS

PL3

ION DETECTOR
NUMBER 2

0 CTS= .02 V

125 CT=5.02V
COUNTS

34.00

65.00 29.00

26.00

65.00 25.00
24.00

66.00 24.00

24.00

66.00 23.00

23.00

66.00 22.00

22.00

65.00 22.00

22.00

65.00 21.00

111.00
9.00 116.00

116.00

114.00 12.00

18.00
66.00 **.*

66.00 6*6*6*4

66.00 6 **

66.00 *8*66*~*66.00 tee* *44

66.00 6 *

66.00 4**4*46 *

66.00 6*4*¢6

66.00 *4*4*64*

66.00 4*66*64*

66.00 44*66*4*

66.00 4t4*4*44

66.00 *4*4*66*

66.00 t*444444

TIME

HR MI SEC

PL4

TEMPERATURE

OF ION
DETECTOR

NUMBER I

DEG F

PL5

TEMPERATURE

OF ION

DETECTOR

NUMBER 2

DEG F

44 40

44 40

44 40

44 40

44 40

44 40

44 40

44 40

44 40

44 40

44 40

44 40

44 40

44 40

44 40

44 40

44 40

44 40
44 40

44 40

44 40

44 40

44 40

44 40

44 40

44 40

44 40

44 40

44 40

44 40
44 40

44 40

44 40

44 40

44 40

44 40

44 40

44 40

44 40

44 40

44 40

44 40
44 40

44 40

44 40

44 40

12.784

12.800

12.816

12.831

12.847

12.863

12.878

12.894

12.909

12.925

12.941

12.956

12.972

12.988

13.003

13.019

13.034

13.050

13.066

13.081
13.097

13.113

13.128

13.144

13.159

13.175

13.191

13.206

13.222

13.238

13.253

15.269

13.284

13.300

13.316

13.33551

13.347

13.363

13.378

13.394

13.409

13.425

13.441

13.456

13.472

13.488

14.00

15.00oo

14.00

14.00

15.00

14.00

15.00

114.00

15.00

15.00

15.00

15.00

14.00

15.00

15.00

14.00

15.00

14.00

15.00

14.00

15.00

14.00



): I-I-4

GEMINI X-AGENA FLIGHT TEST DATA REV NO 28/29 ANT R/T

SUBSYSTEM H-CCMMUNICATIONS AND CONTROL

TIME

HR NI SEC

44 40 13.503

44 40 13.519

44 40 13.534

44 40 13.550
44 40 13.566

44 40 13.581

44 40 13.597

44 40 13.613

44 40 13.628

44 40 13.644

44 40 13.659

44 40 13.675

44 40 13.691

44 40 13.706

44 40 13.722

44 40 13.738

44 40 !3 753
44 40 13.769

44 40 13.784

44 40 13.800
44 40 13.816

44 40 15.831

44 40 13.847

44 40 13.863

44 40 13.878
44 40 13.s94
44 40 13.909

44 40 13.925

44 40 15.941

44 40 13.956

44 40 13.972

44 40 13.988
44 40 14.003

44 40 14.019

44 40 14.054

44 40 14.050

44 40 14.066
44 40 14.081
44 40 14.097

44 40 14.113

44 40 14.128

44 40 14.144

44 40 14.159

44 40 14.175
44 40 14.191

44 40 14.206

FLI

ION DETECTOR

NUMBER I

0 CTS= .02 V

125 CT=5.02V

COUNTS

PL2

ELECTRON DET

0 CTS= .02 V

125 CT=5.02v

COUNTS

66.0n - Z5.00
66.00 - ~*4*t*8t.
66.00 *1 20.0

119.00

66.00 123.00

122.00

66.00 120.00

119.00

66.00 117.00

115.00

65.00 186.0
106.00

66.00 100.00

94.00

66.00 86.00

49.00

66.00 4068.00
68.00

66.00 59.00

49.00
65.00 250.00

33.00

65.00 294.00

26.00

66.00 25.00
24.00

65.00 24.00

23.00

65.00 22.00

23.00

66.00 22.00

22.00

66.00 21.00

22.00

66.00 22.00
21.00

e.0o 111.00

115.00

115.00 12.00

18.00

66.00 8¢*~4*4

66.00 et4*4t6

PL3

ION DETECTOR

NUMBER 2

0 CTS= .02 V

125 CT=5.02V
COUNTS

14.00

14.00

14.00

14.00

15.00

15.00

14.00

14.00

14.00

15.00

14.00

14.00

15.00

14.00

14.00

15.00

14.00

15.00

9.00

115.00

15.00

15.00

15.00

PL4
TEMPERATURE

OF ION
DETECTOR

NUMBER I

DEG F

PL5

TEMPERATURE

OF ION

DETECTOR

NUMBER 2
DEG F

42.5 57.4



' 11-I-5

GEMINI X AGENA FLIGHT TEST DATA REV NO 28/29 ANT R/T

SUBSYSTEM H-COMHUNICATIONS AND CONTROL

PLI

ION DETECTOR

NUMBER 1
0 CTS= .02 V

TIME 125 CT=5.02Y
HR MI SEC COUNTS

PL2
ELECTRON DET
0 CTS= .02 V

125 CT=5.02V

COUNTS

PL3
ION DETECTOR

NUMBER 2
0 CTS= .02 V
125 CT=5.02V

COUNTS

44 40 14.941
44 40 14.956

44 40 14.972

44 40 14.988
44 40 15.003
44 40 15.019

44 40 15.034
44 40 15.050

44 40 15.066
44 40 15.081
44 40 15.097

44 40 15.113
44 40 15.128

44 40 15.144
44 40 15.159

44 40 15.175
44 40 15.191

44 40 15.206

44 40 15.222

44 40 15.238
44 40 15.253
44 40 15.269
44 40 15.284
44 40 15.300
44 40 15.316
44 40 15.351
44 40 15.347
44 40 15.363
44 40 15.378

44 40 15.394

44 40 15.409
44 40 15.425
44 40 15.441
44 40 15.456

44 40 15.472
44 40 15.488
44 40 15.503
44 40 15.519
44 40 15.534
44 40 15.550
44 40 15.566
44 40 15.581
44 40 15.597
44 40 15.613
44 40 15.626
44 40 15.644

LI

26.00
65.00 25.00

24.00
66.00 24.00

23.00
66.00 23.00

'23.-00
66.00 - 23.00

22.00
65.00 22.00

21.00
65.00 21.00

21.00
9.00 IIIoo

115.00 12.00 

66.00

65,00 ~****0*66.00 *4*t*4**
66,00 **4* * *

66.00 **8**

66.00 *t**4*
**8**4

66.00 4*******

66.00 J 4***e4*

66.00 **8*44*

66.00 44*4*4*4

66.00 *448*48*

66.00 *88*4*6*

66.00 44*4488

66.00 *4*4*4*8

66.00 1 4 *t¢§t

66.00 44*8*8.8

It

'
I/

Ii
I 1

FL4

TEMPERATURE

OF ION
DETECTOR
NUMBER I

DEG F

PL5
TEMPERATURE

OF ION

DETECTOR
NUMBER 2

DEG F

15.00

14.00

15.00

15.00

15.00

15.00

9.00

115.00

16.00

15.00

15.00

15.00

15.00

15.00

14.00

14.00

15.00

15.00

14.00

14.00

14.00

14.00

14.00

42.5 57.4



H-I-6

GEMINI X AGENA FLIGHT TEST DATA REV NO 28/29 ANT R/T
SUBSYSTEM H-COMMUNICATIONS AND CONTROL

PLI
ION DETECTOR

NUMBER 1

0 CTS= .02 V
125 CT=5.02V

COUNTS

PL2
ELECTRON DET

0 CTS= .02 V
125 CT=5.02V

COUNTS

PL3
ION DETECTOR

NUMBER 2
0 CTS= .02 V
125 CT=5.02V

COUNTS

119.00
53.00 117.00

121.00

53.00 121.00
122.00

53.00 122.00

123.00
53.00 *

55.00 ta*

55.00 tt;'*,t

56.00 e****-

57.00 122.a00

122.00 /
57.00 II *5$*O /

57.00 98t*.00t
123.00

56.00 122.00
122.00

57.00 122.00
122.00

27.00 9ti.00

9402.00
0.00 98.00

102.00
0.00 99.00

94.00
0.00 95.00

95.00
0.00 90.00

0.00 94.00
92.00

0.00 90 00

92:00

92J 00

0.00 60.00

i t

..

0.00

0.00

0.00

3.00

1.00

4.00

S L-
'6, 4

42.5

.0 * A C
19~d cc

57.4

6.00

6.00

1. 7Z25
7.00

8.00

6.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

TIME

HR MI SEC

FL4
TEMPERATURE

OF ION
DETECTOR
NUMBER 1

DEG F

FL5
TEMPERATURE

OF ION
DETECTOR
NUMBER 2

DEG F

44 io
44 40

44 40
44 40

44 40

44 40

44 40
44 40

44 40

44 40
44 40

44 40
4-. .3

44 40

44 40

44 40

"/44 40
44 40
44 40
44 40-
44 40

44 40
44 40

44 40
44 40

44 40

44 40
44 40
44 40

44 40

44 40
44 40
44 40

44 40
44 40
44 40

44 40

44 40

44 40

44 40
44 40

44 40
44 40
44 40
44 40
44 40

16.378

16.394

16.409
16.425

16.441
16.456
16.472

16.488

16.503

16.519
16.534

16.550
16.566

16.581
16.597
16.613

i6.626
16.644

16.659
16.675
16.691

16.706

16.722

16.738

16.753

16.769
16.784

16.800
16.816
16.831
16.847
16.863
16.878

16.894
16.909

16.925

16.941
16.956
16.972

16.988
17.003
17.019
17.034
17.050
17.066
17.081

4. 



I H-I-7

GEMINI X AGENA FLIGHT TEST DATA REV NO 28/29 ANT R/T
SUBSYSTEM H-COMMUNICATIONS AND CONTRO'.

FLI
ION DETECTOR

NUMBER I

0 CTS= .02 V
125 CT=5.02V

COUNTS

PL2
ELECTRON DET
0 CTSz .02 V
125 CT=5.02V

COUNTS

PL3
ION DETECTOR

NUMBER 2
0 CTS= .02 V
125 CT=5.02V

COUNTS

44 40 17.097
44 40 17.113
44 40 17.126
44 40 17.144
44 40 17.159
44 40 17.175

44 40 17.191
44 40 17.206
44 40 17.222
44 40 17.238
44 40 17.253
44 40 17.269
44 40 17.284

44 40 17.300
44 40 17.316

44 40 17.331

44 40 17.347
44 40 i7.365
44 40 17.378

44 40 17.394
44 40 17.409

44 40 17.425
44 40 17.441

44 40 17.456

44 40 17.472

44 40 17.468
44 40 17.503

44 40 17.519
44 40 17.534
44 40 17.550
44 40 17.566
44 40 17.581

44 40 17.597
44 40 17.613
44 40 17.628

44 40 17.644
44 40 17.659

.44 40 17.675

44 40 17.691
44 40 17.706
44 40 17.722

44 40 17.738
44 40 17.753

44 40 17.769
44 40 17.784

44 40 17.800

81.00
0.00 53.00

45.00

0.00 46.00
41.00

0.00 40.00
38.00

0.00 39.00

39.00

0.00

30.00 103.00 
111..00

115.00

36.00 17.00

45.00 ii6. 00
114.00

46.00 120.00

122.00
48.00 0

123.00
49.00 123.00

121.00

54.00 B*x',~,~

52.00 ttti

50.00 **t

52.00 tetteate

53.00 *Otttttt

54.00 0

54.00 38Z$0t

64.00 71.00
t117.00

61.00 123.00

123.00
60.00 122.00

TIME
HR IM SEC

PL4
TENFERATURE

OF ION
DETECTOR
NUMBER I

DEC F

PL5
TEMPERATURE

OF ION
DETEC TOR
NUMBER 2

DEG F

0 .-.00

0.00

0.00

0.00

0.00

0.00

8.00

115.00

0.00

0.00

0.00

0.00

0.00

4.00

5.00 42.5 57.4

0.00

0.00

3.00

5.00

6.00

10.00

32.00

IH.O L



H-I-8

GEMINI X AGENA FLIGHT TEST DATA REV NO 28/29 ANT R/T

SUBSYSTEM H-COMMUNICATIONS AND CONTROL

PLI
ION OETECTOR

NUMBER 1
0 CTS= .02 V
125 CT=5.02V

COUNTS

PL2
ELECTRON DET

0 CTS= .02 V

125 CT=5.02V

COUNTS

PL3

ION DETECTOR

NUMBER 2

0 CTS= .02 V

125 CT=5.02V
COUNTS

44 40 17.816
44 40 17.831
44 40 17.847

44 40 17.863
44 40 17.878
44 40 17.894

44 40 17.909

44 40 17.925

44 40 17.941

44 40 17.956

44 40 17.972

44 40 17.988
44 40 18.003

44 40 18.019

44 40 18.034

44 40 18.050

44 40 1..Z6.
44 40 18.081

44 40 16.097

44 40 18.113
44 40 18.128
44 40 18.144

44 40 18.159

44 40 18.175

44 40 18.191
44 40 18.206

44 40 18.222

44 40 18.238
44 40 18.253

44 40 18.269
44 40 18.284
44 40 18.300

44 40 18.316
44 40 18.331

44 40 18.347

44 40 18.363

44 40 18.378

44 40 18.394
44 40 18.409
44 40 18.425

44 40 18.441

44 40 18.456

44 40 18.472

44 40 18.488

44 40 18.t9_
44 40 18.519

TIME
HR MI SEC

PL4

TEMPERATURE

OF ICON
DETECTOR

NUMBER 1

DEG F

FL5

TEMPERATURE

OF ION
DETECTOR
NUMBER 2

DEG F

0.00
.- - 1?. gal

d -_
56.00

56.00

56.00

55.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

67.00

115.00

3.00

0.00

2.00

0.00

5.00

122.00

121.00

121.00

121.00

120.00

120.00

119.00

118.00

116.00

109.00

113.00
113.00

119.00
112.00

112.00

114.00

i07.0u
113.00

115.00
109.00

112.00

111.00
109.00
107.00

106.00

108.00

111.00
109.00
73.00
36.00
36.00

35.00

34.00

33.00

111.00

12.00
14.00

99 . 00
98.00

96.00

93.00

99.00
95.00
96.00

96.00

3.00

10.00

6.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

6.00

114.00

0.00

0.00

0.00

0.00

5 

psQ--~



H-I-9

GEMINI X AGENA FLIGHT TEST DATA REV NO 28/29 ANT R/T

SUBSYSTEM H-COHMUNICATIONS AND CONTROL

PLI PL2 PL3 PL4 PL5
ION DETECTOR ELECTRCO DET ION DETECTOR TEMPERATURE TEMPERATURE

NUHBER I 0 CTS= .02 V NUMBER 2 CO ION OF ICON
0 CTS= .02 V 125 CT=5.02V 0 CTS= .02 V DETECTOR DETECTOR

TIME 125 CT=5.02V 125 CT=5.02V NUMBER 1 NUMBER 2
HR HI SEC COUNTS COUNTS COUNTS DEG F DEG F

44 4G 19.253 34.00
44 40 19.269 51.00 33.00 r.oq
44 40 19.504 33.00
44 40 19.300 53.00 30.00 8.00

44 40 19.316 29.00
44 40 19.331 53.00 28.00 S1.00
44 40 19.347 27.00
44 40 19.363 55.00 26.00 17.00
44 40 19.378 25.00
44 40 19.394 38.00 24.00 1iI: 
44 40 19.409 - G
44 40 19.425 114.00 20.00
44 40 19.441 ozl _
44 40 19.456 114.00 115.00 J

44 40 19.472 s**.
44 40 19.488 57.00 t*8t8** 37.00 *
44 40 19.503 *.0e8*4* "
44 40 19.519 58.00 t**8**~* 40.00
44 40 19.534 8*8*t$*
44 40 19.550 58.00 8*4**t** 43.00 42.5 57.4
44 40 19.566 6t8*8*8*
44 40 19.581 58.00 8*4*8*8 45.00
44 40 19.597 *8**8
44 40 19.613- 58.00 *8*t~** .46,00
44 40 19.628 6*8*t**t
44 40 19.644 59.00 8*0*8**8 47.00
44 40 19.659 *88888*8
44 40 19.675 60.00 ¢8*88*88 48.00
44 40 19.691 **88*8*

44 40 19.706 60.00 88***88* 49.00
44 40 19.722 50.00
44 40 19.738 60.00 *$8*48*8 50.00
44 40 19.753 *8*8*88*
44 40 19.769 60.00 *888** ** 50.00

o= 44 40 19.784 *88888t
44 40 19.800 60.00 4*8*8e* 51.00
44 40 19.816 *8**8 . '
44 40 19.831 61.00 888**8* 51.00
44 40 19.847 *8*888*8

44 40 19.83s 61.00 88*8*8*8 52.00
44 40 19.678 e~*

44 40 19.8194 50.00 122.00 51.00
44 40 19.S09 121.00
44 40 19.25 49.00 122.00 50.00
44 40 19.94I 122.00
44 40 19.956 50.00 121.00 49.00



H-I-10

GEMINI X AGENA FLIGHT TEST DATA REV NO 28/29 ANT R/T
SUBSYSTEM 1-COMMUNICATIONS AND CONTROL --

PLt
ION DETECTOR

NUMBEP 1

0 CTS= .02 V
TIME 125 CT=5.02V

HR MI SEC COUNTS-

PL2
ELECTRON DET
0 CTS= .02 V
1Z5 CT=5.02V

COUNTS

PL3
ICON DETECTOR

NUMBER 2
0 CTS= .02 V
125 CT=5.02V

COUNTS

44 40 19.972
44 40 19.988
44 40 20.003
44 40 20.019
44 40 20.034
44 40 20.050
44 40 20.066
44 40 20.081
44 40 20.097
44 40 20.1134•1 cC'':- 44 40 20.128
44 40 20.144
44 40 20.159
44 40 20.175
44 40 20.191
44 40 20.206
44 4C0 O .ZZ

44 40 20.238
44 40 20.253
44 40 20.269
44 40 20.284
44 40 20.300
44 40 20.316
44 40 20.331
44 40 20.347
44 40 20.363
44 40 20.378
44 40 20.394
44 40 20.409
44 40 20.425
44 40 20.441

X 44 40 20.47256
. { 6=44 40 20.47256

44 40 20.488
44 40 20.5053
44 40 20.519
44 40 20.534
44 40 20.550
44 40 20.566
44 40 20.581
44 40 20.597
44 40 20.613
44 40 20.628
44 40 20.644
44 40 20.659
44 40 20.675

120.00
50.00 120.00

118.00

50.00 118.00

118.00

53.00 117.00

114.00

53.00 113.00

112.00
53.00 111.00

109.00

56.00 107.00
103.00

57.00 99.009
91.00

58.00 81.00

58.00 61.00
51.00

59.00 42.00
42.00 

59.00 35.00
30.00

60.00 27.00
26.00

60.00 25.00
24.00

60.00 24.00
23.00

60.00 23.00
23.00

61.00 22.00
I 11.00

19.00 116.00
12.oo

115.00 17.0

61.00 ~T.~ I

61.00

62.00

62.00

62.00

50.00

50.00

50.00 .

53.00 - -

54.00

54.00 
1

55.0055 . 00 c

56.00

56.00
56.00

57.00 ]
57.00

57.00

57.00

21.00

114.00

59.00'

59.00J

60.00 

60.00
60.0

60.00

' ' -' : -

..

42.5

.7-

/0 £7

57.4

PL4
TEMPERATURE

OF ION
DETECTOR
NUMBER I

DEG F

PL5
TEMPERATURE

OF ION
DETECTOR
NUMBER 2

DEG F



H-I-11

GEMINI X AGENA FLIGHT TEST DATA REV NO 28/29 ANT R/T
- SUBSYSTEM H-COXHUNICATIONS AND CONTROL

FLI
ION DETECTOR

NUMBER I
0 CTS= .02 V

125 CT=5.02V

COUNTS

PL2

ELECTRON DET

0 CTS= .02 V
125 CT-5.02V

COUNTS

PL3

ION DETECTOR

NUMBER 2

0 CTS= .02 V

125 CT=5.02V
COUNTS

44 40 20.691
44 40 20.706

44 40 20.722

44 40 20.738

44 40 20.753

44 40 20.769
Ye, ' +: 44 40 20.784

44 40 20.800

44 40 20.816
44 40 20.831

44 40 20.847

44 40 20.863
44 40 20.678

44 40 20.894
44 40 20.909

44 40 20.925
A4 *0 20.9!A 

44 40 20.956

44 40 20.972
44 40 20.988

44 40 21.003
44 40 21.019
44 40 21.034
44 40 21.050

44 40 21.066
44 40 21.081

44 40 21.097

44 40 21.113
44 40 21.128

44 40 21.144
44 40 21.159
44 40 21.175

44 40 21.191
44 40 21.206

44 40 21.222
44 40 21.238

44 40 21.253

44 40 21.269
/AC) z2=czs 44 40 21.284

44 40 21.300

44 40 21.316
44 40 21.331

44 40 21.347

44 40 21.363
44 40 21.578
44 40 21.394

62- .r -, , ) ..

62.00

62.00

62.00 ~0*****

6293.000

62.00 123.00

62.00 121.00

62.00 4118.00

113.00
62.00 111300

106.00

62.00 t99.00

91.00

62.00 160.00

10.00

62.00 711.00

613.00

62.00 149.00

40.00

62.00 93.00

29.00

62.00 27.00

62.00 i7i.00

611.00

62.00 493.00

140.00
62.00 33.00

62.00 28.00

TIME
-HR MI SEC

PL4
TEMPERATURE

OF ION
DETECTOR

NUMBER I

DEG F

PL5

TEMPERATURE

OF ION

DETECTOR

NUMBER 2

DEC F

60.00

60.00

60.00

61.00

61.00

61.00

61.00

62.00

62.00

62.00

62.00

62.00

62.00

62.0062.00

62.00

62.00

62.00

62.00

44.00

63.00

63.00



H-I-12

- -- EMINI X AGENA FLIGHT TEST DATA REV NO 28/29 ANT R/T
SUBSYSTEM H-COMMUNICATIONS AND CONTROL

PLI

ION DETECTOR
NUMBER 1

0 CTS= .02 V

125 CT=5.02V

COUNTS

PL2
ELECTRON DET

0 CTS= .02 V

125 CT=5.02V

COUNTS

PL3
ION DETECTOR

NUMBER 2

0 CTS= .02 V

125 CT=5.02V

COUNTS

44 40
44 40

44 40

44 40

44 40

44 40
44 40

44 40

44 40

44 40

44 40

44 40

44 40

44 40

44 40

44 40

44 40
44 40

/4i} / 44 40
44 40

44 40

44 40
44 40

44 40

44 40

44 40

44 40
44 40

44 40

44 40

44 40

44 40
44 40

44 40
44 40

44 40

44 40

44 40
44 40

44 40
44 40

44 40

44 40

44 40

44 40
44 40

21.409

21.425

21.441

21.456--

21.472

21.488

21.503

21.519

21.534

24.300

24.316

24.331
24.347

24.363
24.378

24.594
24.409

24.425
24.441

24.456

24.472
24.488

24.503

24.519

24.534

24.550

24.566
24.581

24.597

24.613

24.628

24.644
24.659

24.675

24.691

24.706

24.722

24.738

24.753

24.769

24.764
24.800

24.816

24.831

24.847

24.865

61.00

62.00

62.00

61.00

62.00

62 . 00

62.00

62.00

62.00

62.00

62.00

62.00

62.00

62.00

62.00

18.00

115.00

63.00.

63.00

63

1l

il:

i

.00

26.00

8.00

49.00

46.00

46.00

23.00

23.00

22.00

19.00
123.00

122.00

121.00
120.00

118.00

117.00

ii4.G0G
112.00
107.00
101.00
93.00

82.00
71.00

61.00

50.00
50.00
42.00

35.00

29.00

27.00

25.00

25.00

24.00
24.00

25.00

23.00

23.00

22.00

111.00oo 
115.00 
12.00

12.00

17.00oJ
tttq~

$4Q8IOttX

63.00

62.00

63.00

63.00 U

68,00

68.00

6 9 .00

69.00

69.00

70.00 .

70.00

70.00

70.00

70.00

70.00

?
Three seconds of
missing data

71.00

71.00

71.00

26.00

115.00

72.00

72.00

1i

TIME

HR MI SEC

PL4
TEMPERATURE

OF ION

DETECTOR

NUMBER i

DEG F

PL5
TEFMPERATURE

OF ION

DETECTOR

NUMBER 2

CEG F



H-I-13

GEMINI X AGENA FLIGHT TEST DATA REV NO 28/29 ANT R/T
SUBSYSTEM H-CCOMMUNICATIONS AND CONTROL

PLI

ION DETECTOR

NUMBER 1

0 CTS= .02 V

125 CT=5.02V

COUNTS

PL2

ELECTRON DET

0 CTS= .02 V

125 CT=5.02V

COUNTS

PL3

iON DETECTOR

NUMBER 2

0 CTS= .02 V

125 CT=5.02V

COUNTS

44
44

44

44
44

44

44

44

44
44

44

44
44
44

44
44

44
44

44
44
44
44

44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
4444
44

44

40

40

40

40

40

40

40

40

40

40

40

40

40

40

40

40

40
40

40
40

40

40

40
40

40

40

40
40

40

40

40
40

40

40

40
40

40

40

40

40

40

40

40
40

40

40

il

1,
11

24.878

24.894

24.909

24.925

24.941

24.956

24.972

24.988

25.003

25.019

25.034

25.050

25.066

25.081

25.097

25.113

25.i28

25.144

25.159

25.175
25.191

25.206

25.222

25.238
25.253
25.269
25.284

25. 00

25.316

25.331
25.347
25.363

25.378
25.394

25.409
25.425
25.441

25.456
25.472
25.488.

25.505

25.519

25.534.

25.566[
25.58[1

63.00 ***

63.00 4t*

63.00 *t8*8*88

63.00 *8*8*8****88*8*

63.00 O8t

63.00 18*8*.00

63.00 14*0.00
63.00 *116.00

63.00 S11.00

63.00 *108.00*

63. 5.00 8*4**.00

63.00 *t92.00*

63.00 *t*92.00

63.00 *8*88*8*

63.00 8*88*88*

63.00 123.00

122.00

63.00 120.00

119.00

63.00 116.00

113.00

63.00 108.00

101.00

64.00 92.00

92.00

64.00
70.00
60.00

TIME

HR NI SEC

PL4
TEMPERATURE

OF ION
DETECTOR

NUMBER I

DEC F

PL5
TEMPERATURE

OF ION

DETECTOR

NUMeER 2

DEG F

72.00

73.00 °

73.00

73.00

73.00

73.00

73.00

73 .00

73.00

73.00

73.00

74.00

73.00

74.00

74.00

74.00

74.00

74.00

74.00

74.00

74.00

74.00

o



H-I-14

GEMINI X AGENA FLIGHT TEST DATA REV NO 28/29 ANT R/T
SUBSYSTEM H-COMMUNICATICONS AND CONTROL

PLI
ION DETECTOR
NUMBER I

0 CTS= .02 V

125 CT=5.02V

COUNTS

PL2

ELECTRON DET

0 CTS= .02 V

125 CT=5.02V

COUNTS

PL3
ION DETECTOR

NUMBER 2

0 CTS= .02 V

125 CT=5.02V

COUNTS

44 40 25.597

44 40 25.613

44 40 25.628
44 40 25.644

44 40 25.659
44 40 25.675
44 40 25.691
44 40 25.706
44 40 25.722
44 40 25.738

44 40 25.753

44 40 25.769
44 40 25.784
44 40 25.800
44 40 25.81G

44 40 25.831

44 40 25.847
A 40 25 S63
44 40 25,878
44 40 25.894
44 40 25.909
44 40 25.925
44 40 25.941
44 40 25.956

44 40 25.972

44 40 25.988
44 40 26.003
44 40 26.019
44 40 26.034

44 40 26.050
44 40 26.066
44 40 26.081
44 40 26.097
44 40 26.11S

44 40 26.126
44 40 26.144
44 40 26.159
44 40 26.175
44 40 26.191
44 40 26.206

44 40 26.222

44 40 26.238
44 40 26.253

44 40 26.269
44 40 26.234
44 40 26.300

TIME

HR MI SEC

PL4

TEMPERATURE

OF ION

DETECTOR
NUMBER I

DEG F

PL5

TEMPERATURE

OF ION

DETECTOR
NUMBER 2

DEG F

49.00

40.00
33.00

29.00

26.00
25.00
24.00
24.00

23.00

23.00

22.00

31.00
31.00
30.00

111.00
116.00

12.00
4. 00

115.00
110.00
106.00

111.00
108.00

107.00

117.00

112.00

106.00
107.00
107.00

81.00
96.00

103.00
115.00

123.00

888*g1 tS

Qg1888tt

~8 88tetQ

8 8 8 ' ' 8t 4 8
8tt888O8
*00fgo9gt

sitgo~tt4

74.00

75.00

74.00

75.00

75.00

74.00

0.00

17.00

11,0nn

0.00

0.00

0.00

0.00

0.00

0.00

0.00

35.00

43.00

38.00

44.00

49.00

55.00

58.00

64.00

64.00

64.00

64.00

64.00

48.00

62.00

115.00

it! wo

27.00

29.00

29.00

30.00

30.00

44.00

53.00

55.00

56.00

58.00

59.00'

59.00!

59.00

59.0{



H-I-15

GCEINI X AGENA FLIGHT TEST DATA REV NO 28/29 ANT R/T
SUBSYSTEM H-COMMUNICATIONS AND CONTROL ---

PLI

ION DETECTOR
NUMBER 1

0 CTS= .02 V
TIME 125 CT=5.02V

HR MI SEC COUNTS

PL2

ELECTRON DET

0 CTS= .02 V

125 CT=5.02V

COUNTS

PL3
ION DETECTOR
NUMBER 2

0 CTS= .02 V

125 CT=5.02V

COUNTS

44 40 26.316
44 40 26.331
44 40 26.347
44-40 26.363
44 40 26.378
44 40 26.394
44 40 26.409

44 40 26.425
44 40 26.441

44 40 26.456
44 40 26.472

44 40 26.488

44 40 26.503

44 40 26.519

44 40 26.534
44 40 26.550
44 40 26.566
44 40 26.581

44 40 26.597

44 40 26.613
44 40 26.628
44 40 26.644

44 40 26.659
44 40 26.675
44 40 26.691
44 40 26.706
44 40 26.?22

44 40 26.738
44 40 26.753
44 40 26.769

44 40 26.784
44 40 26.800
44 40 26.816

44 40 26.631

44 40 26.847
44 40 26.865

44 40 26.878

44 40 26.894
44 40 26.909
44 40 26.925

44 40 26.941

44 40 26.956
44 40 26.972

44 40 26.988

44 40 27.005
44 40 27.019

59.00 121****C

59.0I *tt4*190

60.00 4*44*§4*

123.00

60.00 123.00

122.00
61.00 121.00

119.00 '
60.00 118.00

116.00
61.00 114.00

114.00
61.00 111.00

107.00
61.00 102.00

94.00

62.00 84.00
73.00

62.00 63.00

55.00
62.00 42.00

35.00
62.00 30.00

27.00
62.00 26.00

25.00
62.00 24.00

24.00
62.00 24.00

24.00

62.00 23.00

23.00
18.00 23.00

111ii.00
115.00 115.00 t

12.00 t
63.00 18.00

63.00 

63,00 6*844*

63.00 *6444~

PL4
TEMPERATURE

OF ION
DETECTOR

NUMBER I

DEC F

PL5

TEMPERATURE

OF ION
DETECTOR
NUMBER 2

DEG F

61.00

63.00

65.00

66.00

68.00

68.00

69.00

70.00

70.00

42.5 57.4

TO0.00

71.00

72.00

72.00

72.00

72.00

73.00

75.00

73.00

28.00

114.00

75.00

75.00



IH-I-16

GEMINI X AGENA FLIGHT TEST DATA REV NO 28/29 ANT R/T
SUBSYSTEM H-COCMUNICATIONS AND CONTROL

PLI PL2 PL3 PL4 PLS
ION DETECTOR ELECTRON DET ION DETECTOR TEMPERATURE TEMPERATURE

NUMBER I 0 CTS= .02 V NUMBER 2 OF ION OF ION
0 CTS= .02 V 125 CT=5.02V 0 CTS=-.02 V DETECTOR DETECTOR

TIME 125 CT=5.02V 125 CT=5s.02V NUMBER I NUMBER 2
HR MI SEC COUNTS COUNTS COUNTS DEG F DEG F

44 40 27.034 t**t

44 40 27.050 63.00 6*8*8*8* 75.00
44 40 27.066 *88*8***

44 40 27.081 63.00 et8*8*8* 75.00
44 40 27.097 68~**8*8

44 40 27.113 63.00 8*8***8 75.00
44 40 27.128 ttt*8 8*

44 40 27.144 63.00 8*88*** 75.00

44 40 27.159 8**4*t6*
44 40 27.175 63.00 e*8*88*6 75.00
44 40 27.191 8*******
44 40 27.206 63.00 6**8*8*~ 76.00
44 40 27.222 *8*668
44 40 27.238 63.00 68*888*t 76.00

44 40 27.253 8*8*88**

44 40 27.269 63.00 Q*t48*6* 76.00

44 40 27.284 *3* 6**7
44 40 27.300 63.00 8***6** 76.00
44 40 27.516 **46

44 40 27.331 63.00 8*8*** 76.00
44 40 27.347 8*8*88*

44 40 27.363 63.00 88**668* 76.00
44 40 27.378 *88 6 ,
44 40 27.394 63.00 *6**t 76.00
44 40 27.409 *886*8

44 40 27.425 63.00 8*t8*6*. 76.00
44 40 27.441 t*88,00

44 40 27.456 64.00 *S*19,*0 77.00
44 40 27.472 tt.800
44 40 27.488 63.00 *t4.*008 76.00
44 40 27.503 $8609.0
44 40 27.519 64.00 *88*01.0 77.00
44 40 27.534 *68

44 40 27.550 64.00 123.00 77.00 42.5 57.4
44 40 27.566 121.00

44 40 27.581 64.00 119.00 77.00

44 40 27.597 117.00

44 40 27.613 64.00 114.00 77.00
44 40 27.628 109.00

44 40 27.644 64.00 101.00 77.00

44 40 27.659 92.00
44 40 27.675 64.0. 81.00 77.00

44 40 27.691 70.00

44 40 27.706 64.0C 60.00 77.00
44 40 27.722 49.00

44 40 27.738 64.0 40.00 77.00

I



GEMINI X AGENA FLIGHT TEST DATA REV NO 28/29 ANT R/T
SUBSYSTEM H-COMMUNICATIONS AND CONTROL

PLI
ION DETECTOR

NUMBER 1
0 CTS= .02 V
125 CT=5.02V

COUNTS

PL2
ELECTRON CET
0 CTS= .02 V
125 CT=5.02V

COUNTS

PL3
ION DETECTOR

NUMBER 2
0 CTS= .02 V
125 CT=5.02Z

COUNTS

44 40

44 40
44 40

44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40

44 40
44 40
44 40

44 40

44 40
44 40
44 40

44 40

44 40
44 40
44 40
44 40
44 40
44 40

44 40

44 40
44 40

44 40
44 40
44 40

44 40

44 40
44 40
44 40

44 40
44 40

44 40
44 40
44 40
44 40
44 40
44 40
44 40

27.753
27,769
27.784
27.800
27.816

27.831
27.847
27.863
27.876
27.894
27.909
27.925
27.941
27.9 56
27.972
27.988
28.003
28.019
28.034
28.050
28.066
28.081
28.097
28.113
28.128
28.144
28.159
28.175
28.191
28.206
23.222
28.258
28.253
28.269
28.284
28.300
28.316
28.331
28.347
28.363
28.378
28.394
28.409
28.425
28.441
28.456

33.00
64.00 29.00

29sO
64.00 26.00

25.00
64.00 24.00

24.00
64.00 23.00

23.00
64.00 23.00

22.00
15.00 22.00

111.00
15.00 116.00

12.00
114.00 18.00

65.0065.00 ~

65.0065.00 8*888*

65,00 ~*~

65.00 t

65.00 t*8*8*8

65.00 *8*8*8**

65.00 865.00 88888*a*

65.00 88*8*

65.00 88*004.8

64.00 *$O8888

64.00 att~a 43t

64.00 84888*

TIME
HR MI SEC

PL4
TEMPERATURE

OF ION
DETECTOR
NUMBER I

DEG F

PL5
TEMPERATURE

OF ION
DETECTOR
NUMBER 2

DEG F

77.00

77.00

*77.00

77.00

77.00

77.00

22.00

114.00

79.00

79.00

79.00

78.00

78.00

79.00

79.00

79.00

79.00

79.00

79.00

72.00

70.00

69.00

71.00



H-I-18

GEMINI X AGENA FLIGHT TEST DATA REV NO 28/29 ANT R/T

SUBSYSTEM H-CC*OUNICATIONS AND CONTROL

' PLI

ION DETECTOR
NUMBER 1

0 CTS= .02 V

125 CT=5.02V

COUNTS

FL2
ELECTRON DET

0 CTS= .02 V

125 CT=5.02V

COUNTS

PL3

ION DETECTOR
NUMBER 2

0 CTS= .02 V
125 CT=5.02V

COUNTS

44 40 28.472

44 40 28.488

44 40 28.503

44 40 28.519
44 40 28.534
44 40 28.550
44 40 28.566

44 40 28.581
44 40 28.597
44 40 28.613

44 40 28.628

44 40 28.644

44 40 28.659

44 40 28.675
44 40 28.691

44 40 28.706
44 40 28.722
44 40 28.738
44 40 28.753
44 40 28.769
44 40 28.784

44 40 28.800

44 40 28.816

44 40 28.831
-44 40 28.847

44 40 28.863
44 40 28.878

44 40 28.894

44 40 28.909
44 40 28.925
44 40 28.941
44 40 28.956

44 40 28.972
44 40 28.988
44 40 29.003

44 40 29.019
44 40 29.034
44 40 29.050
44 40 29.066
44 40 29.081
44 40 29.097
44 40 29.113
44 40 29.128
44 40 29.144
44 40 29.159
44 40 29.175

67.00 t12

67.00 119.00

267.00
67.00 119.00

121 .00o

68.00 123.00

122.00

68.00 121.00

119.00

65.00 114.00
110.G00

65.00 93.00
98.00

65.00 79.00

68.00

64.00.. 61.00

61.00

65.00 49.00

44.00

66.00 36.00
30.00

65.00 27.00

26.00

66.00 25.00
24.00

65.00 24.00

23.00

65.00 23.00

23.00
66.00 22.00

111.00

14.00 115.0

116.00

114.00 12.00
18.0

66.00 0~ '

66.00 e4e*

66.00

66.00 44t

71.00

71.00

71.00 42.5

70.00

73.00

75.00

74.00

72.00

73.00

74.00

75.00

76.00

76.00

77.00

76.00

77.00

77.00

32.00

115.00

79.00

78.00

79.00

78.00

TIME

HR MI SEC

PL4
TEMPERATURE

OF ION

DETECTOR
NUMBER I

DEG F

PL5

TEMPERATURE
CF ION

DETECTOR
NUMBER 2

DEG F

57.4



H-I-19

GEMINI X AGENA FLIGHT TEST DATA REV NO 28/29 ANT R/T
SUBSYSTEH H-COMHUNICATIONS AND CONTROL

PLI PL2 PL3 PL4 PL5
ION DETECTOR ELECTRON DET ION DETECTOR TEMFERATURE TEMPERATURE
NUMBER I 0 CTS= .02 V NUMBER 2 OF ION OF ION

0 CTS= .02 V 125 CT=5.02V 0 CTS= .02 V DETECTOR DETECTOR
TIME 125 CT=5.02V 125 CT=5.02V NUMBER I NUMBER 2

HR MI SEC' COUNTS COUNTS COUNTS DEG F DEG F

44 40 29.191 -. . .. -

44 40 29.206 66.00 ' 5' 78.00
44 40 29.222 4
44 40 29.238 66.00 ~*'t*a 78.00
44 40 29.253 -
44 40 29.269 66.00 7.00
44 40 29.284 et4g**
44 40 29.300 66.00 6*6**86e 78.00
44 40 29.316 e68*6*6*

44 40 29.331 66.00 *6** 78.00
44 40 29.347 *640**6*
44 40 29.363 66.00 6*6*6*** 79.00
44 40 29.378 *6*t**-

44 40 29.394 66.00 *6*6*6 78.00
44 40 29.409 - 6*6***
44 40 29.425 66.00 6*6*6666 79.00
44 A 0 29.g , *) 1t

44 40 29.456 66.00 6*6**66t 79.00
44 40 29.472 *-*46666

44 40 29.488 66.00 *t6*t8** 78.00
44 40 29.503 *6*6*66*

44 40 29.519 66.00 f*6*6*4* 78.00
44 40 29.534 .t*446*6

44 40 29.551 66.00 **668* 79.00 42.5 57.4
44 40 29.567 Q*~*
44 40 29.582 66.00 6*4*6* 79.00
44 40 29.598 t***60 .
44 40 29.614 66.00 ***tf666 79.00
44 40 29.629 *4*6 **
44 40 29.645 66.00 *48*66*6 79.00
44 40 29.660 t*6666*6
44 40 29.676 66.00 '*6*6 79.00
44 40 29.692 122.00
44 40 29.707 66.00 120.00 79.00
44 40 29.723 118.00c
44 40 29.739 66.00 114.00 79.00
44 40 29.754 108.00
44 40 29.770 66.00 101.00 79.00
44 40 29.785 101.00
44 40 29.801 66.00 90.00 79.00
44 40 29.817 79.00
44 40 29.832 66.00 69.00 79.00
44 40 29.848 58.00

44 40 29.864 66.00 48.00 79.00
44 40 29.879 39.00
44 40 29.895 66.00 32.00 79.00



H-I-20

CEMINI X AGENA FLIGHT TEST DATA REV NO 28/29 ANT R/T
SUBSYSTEM H-CC4MHUNICATIONS AND CONTROL

PLI PL2 PL3 PL4 PL5
ION DETECTOR ELECTRON DET ION DETECTOR TEMPERATURE TEMPERATURE

NUMBER 1 0 CTS= .02 V NUMBER 2 OF ION OF ICN
0 CTS= .02 V 125 CT=5.02V 0 CTS= .02 V DETECTOR DETECTOR

TIME 125 CT=5.02V 125 CT=5.02V NUMBER I NUMBER 2
HR Nl SEC COUNTS COCJNTS COUNTS DEC F DEG F

44 40 29.910 29.00
44 40 29.926 66.00 26.00 79.00
44 40 29.942 25.00
44 40 29.957 66.00 24.00 79.00
44 40 29.973 24.00
44 40 29.989 66.00 23.00 79.00
44 40 30.004 23.00
44 40 30.020 66.00 22.00 79.00
44 40 30.035 23.00
44 40 30.051 .66.00 22.00 79.00
44 40 30.067 22.00
44 40 30.082 13.00 111.0 \ 20.00
44 40 30.098 116.00
44 40 30.114 115.00 12.00 114.00
44 40 30.129 18,0?
44 40 30.145 66.00 * 81.00
44 4A0 3 0.* O
44 40 30.176 66.00 *t66r*S* 81.00
44 40 30.192 " *6***8
44 40 30.207 66.00 8*****8 80.00
44 40 30.223 ~*~**
44 40 30.239 66.00 8*8*8*8* 80.00
44 40 30.254 8*88*8*
44 40 30.270 66.00 8*8*6*8* 80.00
44 40 30.285 4*88~**
44 40 30.301 66.00 8*4~8** 80.00
44 40 30.317 ***8*8**
44 40 30.332 66.00 88t*868* 80.00
44 40 30.3648 8 *8
44 40 30.364 66.00 888*88*8 80.00
44 40 30.379 84*8**
44 40 30.395 66.00 68*688*8 80.00
44 40 30.410 84*6*8**
44 40 30.426 66.00 8*4$*6 80.00
44 40 30.442 e8*8*6**
44 40 30.457 66.00 64888 80.00
44 40 30.473 I 88**
44 40 30.489 66.00, 8*8*8* 80.00
44 40 30.504 ' t*6886
44 40 30.520 66.00 66tF88*8 60.00
44 40 50.535 *~*
44 40 30.551 66.001: 0****t 80.00 42.5 57.4
46 40 30.567 ,, 0***

44 40 30.582 66.00'j 88*6 80.00
44 40 30.598 ,6 0*8
44 40 30.614 66.00 88*66886 80.00

''I



H-I-21

GEMINI X AGENA FLIGHT TEST DATA REV NO 28/29 ANT R/T
SUBSYSTEM H-COMHUNICATIONS AND CONTROL

PLI
ION DETECTOR
NUMBER 1

0 CTS= .02 V
125 CT-5.D2V

COUNTS

PL2

ELECTRON DET
0 CTS= .02 V
125 CT=5.02V

COUNTS

PL3
ION DETECTOR

NUMBER 2
0 CTS= .02 V
125 CT=5.02V

COUNTS

66.00 ***

66.00 ttt

66.00 .****t**
123.00

66.00 121.00

121.00
66.00 118.00

115.00
66.00 109.00

101.00

66.00 90.00
80.00

66.00 69.00

58.00
66.00 48.00

39.00
66.00 32.00

28.00
66.00 26.00

25.00
66.00 24.00

24.00
66.00 24.00

24.00
66.00 23.00

23.00
66.00 22.00

22.00
12.00 111.00

115.00
115.00 12.00 I

18.0Q9
67.00 ~*~*~

67.00 00

67.00

67.00 ~*t*t

67.00

TIME

HR HI SEC

PL4

TEMPERATURE

OF ION
DETECTOR
NUMBER 1

DEG F

PL5

TEMPERATURE
OF ION

DETECTOR
NUMBER 2
DEG F

44 40
44 40
44 40
44 40
44 40

44 40
44 40

44 40

44 40
44 40

44 40
44 40
44 40

44 40
44 40

44 40
44 40
84 40

44 40

44 40

44 40
44 40

44 40.
44 40

44 40
44 40
44 40
44 40
44 40

44 40

44 40
44 40

44 40
44 40

44 40
44 40
44 40

44 40
44 40
44 40
44 40

44 40
44 40

44 40
44 40

44 40

30.629

30.645

30.660
30.676
30.692

30.707

30.723

30.739

30.754
30.770

30.785

30.801
30.817

30.832

30.848

30.864
30.879
30.A95
30.910
30.926

30.942

30.957

30.973

30.989

31.004
31.020
31.035

31.051

31.067

31.082

31.098

31.114

31.129

31.145

31.160

31.176
51.192

31.207

31.223

S1.239
31.254
31.270

31.285

31.301
31.317

31.332

80.00

80.00

80.00

80.00

80.00

80.00

80.00

80.00

81.00

80.00

80.00

81.00

81.00

81.00

81.00

81.00

18.00

115.00

82.00

82.00

82.00

82.00

81.00

e-, \'



H-I-22

GCEINI X AGENA FLIGHT TEST DATA REV NO 28/29 ANT R/T
SUBSYSTEM H-CCOMUNICATIONS AND CCONTROL

TIME
HR HI SEC

44 40 31.348
44 40 31.364
44 40 31.379

44 40 31.395

44 40 31.410

44 40 31.426

44 40 31.442

44 40 31.457
44 40 31.473

44 40 31.489

44 40 31.504
44 40 31.520

44 40 31.535

44 40 31.551
44 40 31.567

44 40 31.582
44 40 31.539
44 40 31.614

44 40 31.629

44 40 31.645

44 40 31.660

44 40 31.676
44 40 31.692

44 40 31.707
44 40 31.723

44 40 31.739
44 40 31.754

44 40 31.770

44 40 31.785
44 40 31.801

44 40 31.817

44 40 31.832

44 40 31.848
44 40 31.864

44 40 31.879

44 40 31.895
44 40 31.910

44 40 31.926

44 40 31.942

44 40 31.957
44 40 31.973

44 40 31.989
44 40 32.004

44 40 32.020

44 40 32.035

44 40 32.051

PLt
ION DETECTOR
NUMBER i

0 CTS= .02 V
125 CT=5.02V

COUNTS

PL2
ELECTRON DET

0 CTS= .02 V
125 CT=5.02V

COUNTS

67.00 -tta

67.0066.00 ~*t**

66.00 1**200

66.00 159.00

67.00 *107.00

66.00 4*89.00*

76600

66.00 68.a00

56.00
66.00 46.00

867.000
66.00 83.00

37.00

66.00 48.00

56.*tt00

66.00 4*6.00t

66.00 32.00~tt

67.00 ttt~t*3.

66.00 123.00

66.00 28.00

PL3

ION DETECTOR
NUMBER 2

0 CTS= .02 V

125 CT=5.02V
COUNTS

81.00

81.00

81.00

81.00

81.00

81.00

81.00

81.00

81.00

81.00

81.00

81.00

81.00

81.00

81.00

81.00

81.00

75.00

74.00

75.00

75.00

75.00

75.00

PL4
TEMPERATURE

OF ION
DETECTOR
NUMBER 1

DEG F

PL5

TEMPERATURE

OF ION
DETECTOR

NUMBER 2

DEG F

42.5 57.4



H-I-23

GEMINI X AGENA FLIGHT TEST DATA REV NO 28/29 ANT R/T
SUBSYSTEM H-COMMUNICATIONS AND CONTROL

PLI

ION DETECTOR
NUMBER I

0 CTS= .02 V
125 CT=5.02V

COUNTS

FL2
ELECTRON DET
0 CTS= .02 V
125 CT=5.02V

COUNTS

PL3
ION DETECTOR

NUMBER 2
0 CTS= .02 V
125 CT=5.02V

COUNTS

44 40 32.067
44 40 32.082

44 40 32.098

44 40 32.114
44 40 32.129
44 40 32.145
44 40 32.160
44 40 352.176
44 40 32.192
44 40 32.207

44 40 32.223
44 40 32.239
44 40 32.254
44 40 32.270

44 40 32.285
44 40 32.301
44 40 32.;i7

44 40 32.332
44 40 32.348
44 40 32.364
44 40 32.379
44 40 32.395
44 40 32.410
44 40 32.426
44 40 32.442
44 40 32.457
44 40 32.473
44 40 32.489
44 40 32.504
44 40 32.520
44 40 32.535
44 40 32.551
44 40 32.567
44 40 32.582
44 40 32.598
44 40 32.614
44 40 32.629
44 40 32.645
44 40 32.660
44 40 32.676
44 40 32.692
44 40 32.707
44 40 32.723
44 40 32.739
44 40 32.754
44 40 32.770

26.00
66.00 25.00

24.00
66.00 24.00

24.00
66.00 23.00

23.00
66.00 23.00

22.00
13.00 111.00

115.00
114.00 12.00

67.0.00

67.00 4*t* *

66.00 4*$4t4*

67.00 *t4*44*

66.00 64*8*4*

67.00 s03

67.00 4*6¢g*4*

66.00 *44*4*44

67.00 t*444*4

67.00 *4t44t*4

67.00 t4tt44**

66.00 t*44*t4*I r~~~

TIME
HR MI SEC

PL4
TEMPERATURE

OF IO4

DETECTOR
NUMBER 1

DEG F

FL 5
TEMPERATURE

OF ION

DETECTOR

NUMBER 2

DEG F

77.00

77.00

77.00

78.00

22.00

22.00

114.00

80.00

80.00

80.00

80.00

80.00

80.00

80.00

80.00

80.00

80.00

42.5 57.4

80.00

80.00

80.00

80.03

80.00

80.00



H-I-24

GEMINI X AGENA FLIGHT TEST DATA REV NO 28/29 ANT R/T
SUBSYSTEM H-COMMUNICATIONS AND CONTROL

TIME

HR I4 SEC

44 40 32.785
44 40 32.801
44 40 32.817
44 40 32.832
44 40 32.848
44 40 32.864
44 40 32.879
44 40 32.895
44 40 32.910
44 40 32.926
44 40 32.942
44 40 32.957
44 40 32.973
44 40 32.989
44 40 33.004
44 40 33.020
44 40 33.035
44 40 33.051
44 40 33.067
44 40 533.082
44 40 33.098
44 40 33.114
44 40 33.129
44 40 33.145
44 40 33.160
44 40 33.176
44 40 353.192
44 40 33.207
44 40 33.223
44 40 33.239
44 40 35.254
44 40 33.270
44 40 33.285
44 40 33.301
44 40 33.317
44 40 33.352
44 40 353 48
44 40 33.364
44 40 33.379
44 40 33.395
44 40 33.410
44 40 33.426
44 40 33.442
44 40 353.457
44 40 33.473
44 40 353.489

PL1
ION DETECTOR

NUMBER I
0 CTS= .02 V
125 CT=5.02V

COUNTS

PL2
ELECTRON DET
0 CTS= .02 V
125 CT=5.02V

COUNTS

66.00 1*19**8*

67.00 8*8*8*8*

66.00 8*8*8** 6

66.00 123.00
122.00

66.00 119.00

115.00
66.00 109.00

100.00
67.00 89.00

79.00
67.00 68.00

68.00
66.00 57.00

47.00
67.00 38.00

32.00
66.00 29,00

26.00
67.00 25.00

25.00
67.00 24.00

23.00
66.00 23.00

253.00
67.00 23.00

22.00
12.00 105.00

114.00 116.00
12.00

67.00 18.0

67.00 

67.bO t-4e

67.00 t0O*84*8

I1

PL3
ION DETECTOR

NUMBER 2
O CTS= .02 V
125 CT=5.02V

COUNTS

80.09

80.00

80.00

81.00

81.00

81.00

81.00

81.00

81.00

81.00

81.00

81.00

81.00

81.00

81.00

81.00

17.00

115.00

82.00

82.00

82.GO

82.00

82.00

PL4
TEWiERATURE

OF ION
DETECTOR
NUMBER I

DEG F

PL5
TEMPERATURE

COF ION-
DETECTOR
NUMBER 2

DEG F

I

ii



H-I-25

GEMINI X AGENA FLIGHT TEST DATA REV NO 28/29 ANT R/T
SUBSYSTEM H-CONMUNICATIONS AND CONTROL

TIME

HR MI SEC

44 40 33.504

44 40 33.520
44 40 33.535

44 40 33.551

44 40 335.567

44 40 33.582

44 40 33.598
44 40. 33.614

44 40 33.629

44 40 33.645
44 40 33.660

.44 40 33.676

44 40 33.692
44 40 33.707

44 40 33.723

44 40 33.739

44 40 33.754
44 40 33.770

44 40 33.785
44 40 33.801

44 40 33.817
44 40 33.832

44 40 33.848

44 40 33.864
44 40 33.879

44 40 33.895
44 40 33.910

44 40 33.926
44 40 33.942

44 40 33.957

44 40 33.973
44 40 33.989
44 40 34.004

44 40 34.020

44 40 34.035

44 40 34.051
44 40 34.067

44 40 34.082

44 40 34.098

44 40 34.114
44 40 34.129

44 40 34.145
44 40 34.160

44 40 34.176

44 40 34.192

44 40 34.20?

1,

i[iiI

PL1

ION DETECTOR

NUMBER 1
0 CTS= .02 V

125 CT=5.02V

COUNTS

PL2
ELECTRON DET

0 CTS= .02 V

125 CT=5.02V

COUNTS

67.00

67.00 *4**4*

67.00 t*8*4*4*

67.00 *

67.00 **4*4*4.

54.004

67.00 44494.00

38°.00

67.00 1*09.04

109.0°0

67.00 4*4*4444

67.00 *92.008*

67.00 4*844840

67.00 *8gt444

67.00 88*44t8*

67.00 ¢tvtta .

67.00 *t8.04*4

67.00 844*844*

122.00
67.00 119.00

115.00
67.00 109.00

109.00

67.00 100.00

89.00

67.00 79.00
67.00

67.0p BP.OO57.00

67.00 38.00

4 32.00
67.140 28.00

26.00

67. 25.00

!1.

PL3
ION DETECTOR
NUMBER 2

0 CTS= .02 V

125 CT=5.02V

COUNTS

82.00

82.00

82.00

82.00

82.00

82.00

82.00

82.00

82.00

82.00

82.00

82.00

82.00

82.00

82.00

82.00

82.00

81.00

82.00

82.00

81.OC

81.00

82.00

PL4

TEMPERATURE

OF ION
DETECTOR

NUMBER I
DEG F

PL5
TEMPERATURE

OF ION

DETECTOR

NUMBER 2

DEG F

42.5 57.4



11-I-26

GEMINI X AGENA FLIGHT TEST DATA REV NO 28/29 ANT R/T
SUBSYSTEM H-COMMUNICATIONS AND CONTROL

PL1

ION DETECTOR
NUMBER I

0 CTS= .02 V

TIME 125 CT=5.02V

HR MHI SEC' COUNTS

PL2

ELECTRON DET
0 CTS= .02 V

125 CT=5.02V

COUNTS

PL3

ION DETECTOR
NUHMBER 2

0 CTS= .02 V

125 CT=5.02V
COUNTS

44 40 34.223

44 40 34.239

44 40 34.254

44 40 34.270

44 40 34.285

44 40 34.301
44 40 34.317

44 40 34.332

44 40 34.348

44 40 34.364

44 40 34.379

44 40 34.395

44 40 34.410

44 40 34.426

44 40 34.442
44 40 34.457

44 4U 34.45

44 40 34.489

44 40 34.504

44 40 34.520

44 40 34.535

44 40 34.551

44 40 34.567

44 40 34.s52

44 40 34.598

44 40 34.614

44 40 34.629

44 40 34.645
44 40 34.660

44 40 34.676

44 40 34.692

44 40 34.7C7

44 40 34.723

44 40 34.739

44 40 34.754

44 40 34.770

44 40 34.785

44 40 34.801
44 40 34.817

44 40 34.832

44 40 34.848

44 40 34.864

44 40 34.879

44 40 34.895

44 40 34.910

44 40 34.926

24.00

67.00 23.00

23.00

67.00 23.00

23.00

67.00 23.00

22.00

12.00 22.00

11t.0
115.O 116.00

12.00

67.00 18.

67.00 *4*6*8*6

67.00 *4*44*

67.00 ttl

67.00 6**

67.00 6*t*86*4

*8*t6***

67.00 6*t466*4

67.00 6*6*4*tt
i*6464*4

67.00 6*6*466*

67.00 66666*46

67.00 6*466*4

67.00 4*6e*te4

67.00 s6*666t~

67.00 t §8*8t86

67.00 *468¢* e*

PL4
TEMPERATURE

OF I ON
DETECTOR
NUHSER I

DEG F

FLS
TEMPERATURE

OF ION
DETECTOR
NUMBER 2

DEG F

82.00

82.00

82.00

82.00

15.00

115.00

83.00

83.00

83.00

83.00

82.00 42.5 57.4

82.00

82.00

82.00

82.00

82.00

82.00

82.00

82.00

82.00

82.00

82.00

82.00



H-I-27

GEMINI X AGENA FLIGHT TEST DATA REV NO 28/29 ANT R/T
SUBSYSTEM H-COMMUNICATIONS AND CONTROL

PLt
ION DETECTOR

NUMBER I

0 CTS= .02 V
125 CT=5.02V

COUNTS

PL2
ELECTRON DET
0 CTS= .02 V
125 CT=5.02V

COUNTS

PL3
ION DETECTOR

NUMBER 2
0 CTS= .02 V
125 CT-=5.02V

COUNTS

44 40 34.942
44 40 34.957
44 40 34.973
44 40 34.989
44 40 35.004
44 40 35.020
44 40 35.035
44 40 35.051
44 40 35.067
44 40 35.082
44 40 35.098
44 40 35.114
44 40 35.129

44 40 35.145
44 40 35.160
44 40 35.176
44 40 35.192
44 40 35.207
44 40 35.223
44 40 35.239
44 40 35.254
44 40 35.270
44 40 55.285
44 40 35.301
44 40 35.317
44 40 35.332
44 40 35.348
44 40 35.364
44 40 35.379
44 40 35.395
44 40 35.410
44 40 35.426
44 40 35.442
44 40 35.457
44 40 35.473
44 40 35.489
44 40 35.504
44 40 35.520

44 40 35.535
44 40 35.551
44 40 35.567
44 40 35.582
44 40 35.598
44 40 35.614
44 40 35.629
44 40 35.645

67.00 * 82.00

67.00 8*9t4~* 82.00

67.00 tt t 82.00

67.00 122.00 82.00
119.00

67.00 115.00 82.00
108.00

67.00 100.00 82.00
89.00

67.00 78.00 82.00
67.00

67.00 57.00 82.00
46,00

67.00 38.00 82.00
31.00

67.00 28.00 82.00
26.00

67.00 25.00 82.00
25.00

67.00 24.00 82.00
24.00

67.00 23.00 82.00
25.00

67.00 25.00 82.00
22.00

12.00 22.00 82.00

113.00 115.:00 / 15.00
12.00

115.00 18.00 114.00

68.00 0t*tt * 83.00

67.00 ~96 83.00

67.00 4 83.00

67.00 *84¢ot*4 83.00

67.00 ets*¢t*t 83.00

67.00 t atttst 85.00

TIME

HR MI SEC

PL4
TEMPERATURE

OF ION
DETECTOR
NUMBER I

DEG F

PL5
TEMPERATURE

OF ION
DETECTOR
NUMBER 2

DEG F

42.5 57.4



GEMINI X ACENA FLIGHT TEST DATA REV NO 28/29 ANT R/T
SUBSYSTEM H-COCHUNICATICINS AND CONTROL

TIME

HR MI SEC

44 40 55.660

44 40 35.676

44 40 35.692
44 40 35.707

44 40 35.723

44 40 35.739

44 40 35.754
44 40 35.770

44 40 35.785

44 40 35.801

44 40 35.817

44 40 35.832
44 40 35.848

44 40 35.864

44 40 35.879

44 40 35.895

44 40 35.910
44 40 35.926

44 40 35.942
44 40 35.957

44 40 35.973

44 40 35.989

44 40 36.004

44 40 36.020

44 40 36.035
44 40 36.051

44 40 36.057

44 40 36.082

44 40 56.098

44 40 36.114

44 40 36.129

44 40 36.145

44 40 36.160

44 40 36.176
44 40 36.192

44 40 36.207

44 40 36.223

44 40 36.239

44 40 36.254

44 40 36.270

44 40 36.285

44 40 36.301

44 40 36.317

44 40 36.332

44 40 36.348

44 40 36.364

PLt
ION DETECTOR

NUMBER I

0 CTS= .02 V

125 CT=5.02V

COUNTS

PL2
ELECTRON DET

0 CTS= .02 V

125 CT=5.02V

COUNTS

67.00

67.00 
67.00 88*8*8*

67.00 t** *

67.00 ~**t**

67.00 8*8*88

67.00 822,008

67.00 n iis.

67.00 100.**00

67.00 78 ,00*8*

67.00 sont67.0

67.00 - 56tt 00*

67.00 8*38.008

67.00 8 81.0084

67.00 0 vt ~8.00

67.00 122.00

1159.00
67.00 1154.00

67.00
67.00 56.00

67.00 38.00

36 .00

67.00 31.00

28.00

67.00 26.00

25.00

67.00 24.00

PL3
ION DETECTOR

NUnBER 2

0 CTS= .02 V

125 CT=5.02V
COUNTS

PL4 PL5
TEMPERATURE TEMPERATURE

OF I ON
DETECTOR
NUMBER I

DEG F

OF ION
DETECTOR

NUMBER 2

DEG F

82.00

83.00

83.00

83.00

83.00

83.00

82.00

82.00

82.00

62.00

82.00

82.00 -

82.00

82.00

82.00-

82.00

82.00

82.00

82.00

82.00

82.00

82.0082.00



H-I-29

GEMINI X AGENA FLIGHT TEST DATA REV NO 28/29 ANT R/T
SUBSYSTEH H-CO4HUNICATIC*4S AND CONTROL

TIME

HR HI SEC

44 40 36.379
44 40 36.395

44 40 36.410

44 40 36.426

44 40 36.442

44 40 36.457
44 40 36.473

44 40 36.489

44 40 36.504

44 40 56.520

-44 40 36.535

44 40 36.551

44 40 36.567

44 40 36.582
44 40 36.598

44 40 36.614

44 40 36.629
44 40 36.645

44 40 36.660
44 40 36.676

44 40 36.692

44 40 36.707

44 40 36.723
44 40 36.739

44 40 36.754
44 40 36.770

44 40 36.785
44 40 36.801

44 40 36.817

44 40 36.832
44 40 36.848

44 40 36.864
44 40 36.879

44 40 36.895

44 40 36.910

44 40 36.926

44.40 36.942
44 40 36.957

44 40 36.973

44 40 36.989

44 40 37.004

44 40 37.020

44 40 37.035

44 40 37.051

44 40 37.067

44 40 37.082

PL1

ION DETECTOR
NUMBER 1

0 CTS= .02 V

125 CT=5.02V
COUNTS

PL2

ELECTRON DET

0 CTS= .02 V

125 CT=5.02V

COUNTS

24.00
67.06. 23.Ks

23.bJ

67.00 D .. 0

22.00
67.00 21.00

111.00

12.00 115.00

12.00
115,00 18.00

18.00

68.00

67.00 *4*86

67.00 n **t8*

67.00 t6t8*et6

67.00 4ttt~t

67.00 8668*6*8

67.00 6888*8*6

67.00 oa 89888*

67.00 888488*+

67.00 88*8688*
88*88048

67.00 8868888*

67.00 6888*88s

67.00 868*86*t

67.00 8884*8*e

67.00 t8*4444

PL3

ION DETECTOR

NUMBER 2

0 CTS= .02 V

125 CT=5.02V

COUNTS

82.00

82.00

82.00

16.00

115.00

83.00

83.00

83.00

83.00

83.00

83.00

83.00

83.00

83.00

83.00

83.00

83.00

83.00

82.00

03.00

83.00

83.00

82.00

PL4

TEMPERATURE

OF ION

DETECTOR
NUMBER 1

DEG F

PL5
TEMPERATURE

OF ION
DETECTOR

NUMBER 2

DEG F

42.5 57.4



. H-I-30 .

GEMINI -X AGENA FLIGHT TEST DATA REV NO 28/29 ANT R/T
SUBSYSTEM H-CO.1MUNICATIONS AND CONTROL

TIHE.
HR MI SEC

44 40 37.098

44 40 37.114
44 40 37.129

44 40 37.145

44 40 37.160

44 40 37.176

44 40 37.192
44 40 37.207

44 40 37.223
44 40 37.239
44 40 37.254

44 40 37.270
- 44 40 3T.285

44 40 37.301
44 40 37.317

44 40 37.332

44 40 37.348
44 40 37.364
44 40 37.379

44 40 37.395

44 40 37.410
44 40 37.426

44 40 37.442

44 40 37.457
44 40 37.473

44 40 37.489
44 40 37.504

44 40 37.520
44 40 37.535

44 40 37.551
44 40 37.567

44 40 37.582

44 40 37.598
44 40 37.614

44 40 37.629
44 40 37.645

44 40 37.660

44 40 37.676
44 40 Z7.692
44 40 37.707

44 40 37.723
44 40 37.739

44 40 37.754

44 40 37.770

44 40 37.785

44 40 37.801

PLI
ION DETECTOR

NUMBER 1
0 CTS= .02 V

125 CT=5.02V

FL2

ELECTRON DET
0 CTS= .02 V

125 CT=5.02V

COUNTS COUNTS

037.1U ";t$t4**

67.0O tt39

67.00 122.00

119.00

67.00 115.00

108.00

67.00 99.00

89.00
67.00 77.00

78.00

67.00 67.00

56.00
67.00 46.00

37.00
67.00 31.00

28.00

67.00 26.00

25.00
67.00 24.00

24.00
67.00 23.00

23.00
67.00 23.00

22.00
67.00 22.00

22.00
12.00 11o.0 

116.00 
114.00 12.00

18.06.00

67.00 Q0 t
67.00 tttttt~a

67.00 0te~

67.00 

PL3

ION DETECTOR
NUMBER 2

0 CTS= .02 V

125 CT=5.02V

COUNTS

82.00

82.00

82.00

82.00

82.00

82.00

82.00

82.00

82.U0

82.00

82.00

82.00

82.00

15.00

115.00

84.00

83.00

83.00

83.00

83.00

e3.00

83.00

PL4
TEMPERATURE

OF IOCt

DETECTOR
NUMBER I

DEC F

PL5
TEMPERATURE

CF ION
DETECTOR

NUMBER 2

DEG F

42.5 57.4

c



H-I-31

GEMINI X AGENA FLIGHT TEST DATA REV NO 28/29 ANT R/T
SUBSYSTEM H-CCOHUNICATIONS AND CONTROL

FLI
ION DETECTOR

NUMBER I

0 CTS= .02 V
125 CT=5.02V

COUNTS

PLZ PL3
ELECTRON DET ION DETECTOR
0 CTS= .02 V NUMBER 2
125 CT=5.02V 0 CTS= .02 V

125 CT=5.02V
COUNTS COUNTS

44 40 37.817
44 40 37.832
44 40 37.848
44 40 37.864
44 40 37.879
44 40 37.895
44 40 37.910
44 40 37.926
44 40 37.942
44 40 37.957
44 40 37.973
44 40 37.989
44 40 38.004
44 40 38.020
44 40 38.035
44 40 38.051
44 40 38e067

44 40 38.082
44 40 38.098
44 40 38.114
44 40 38.129
44 40 38.145
44 40 38.160
44 40 38.176
44 40 38.192
44 40 38.207
44 40 38.223
44 40 38.239
44 40 38.254
44 40 38.270
44 40 38.285
44 40 38.301
44 40 38.317
44 40 38.332
44 40 38.348
44 40 38.364
44 40 38.379
44 40 38.395
44 40 38.410
44 40 38.426
44 40 38.442
44 40 38.457
44 40 38.473
44 40 98.489
44 40 38.504
44 40 36.520

67.00- **¢~hh*t

67.00 **h

67.00 OSS~*SS~

67.00 86t*848*

67.00 SthhSaS~

67.00 8*8*5**

67.00 188*8*8*

67.00 *89.088

67.00 *8*8,0O*

5.1900

67.00 461*.008

IS.0D

67.00 10a*8.00

9 9 .00

67.00 285.0067.00 *8?8888

25.00

67.00 122.00
19.00

67.00 115.00
115.00

67.00 108.00
599.00

67.00 489.00
78.00

67.00 67.00
56.00

67.00 46.00

437.00

67.00 31.00

67.00 24.00
24.00

67.00 23.00

TIME
HR NI SEC

PL4
TEMPERATURE

OF I ON
DETECTOR
NUMBER I

DEG F

PL5
TEMPERATURE

OF I ON
DETECTOR
NUMBER 2

DEG F

83.00

83.00

83.00

83.00

83.00

83.00

83. 00

83.00

83.00

83.00

82.00

82.00

82.00

82.00

82.00

82.00

82.00

82.00

82.00

82.0u

82.00

82.00

82.00



H-I-32

GEMINI X AGENA FLIGHT TEST DATA REV NO 28/29 ANT R/T
SUBSYSTEM H-CCOMUNICATIONS AND CONTROL

TIME

HR MI SEC

44 40 38.535
44 40 38.551
44 40 38.567

44 40 38.582

44 40 38.598
44 40 38.614
44 40 38.629

44 40 38.645

44 40 38.660
44 40 38.676

44 40 38.692

44 40 36.707
44 40 38.723
44 40 38.739

44 40 38.754
44 40 38.770
44 40 38.785

,=44 40 58.6z1
44 40 38.817

44 40 38.832
44 40 38.848
44 40 38.864
44 40 38.879

44 40 38.895

44 40 38.910
44 40 38.926

44 40 38.942

44 40 38.957
44 40 38.973
44 40 38.989

44 40 39.004

44 40 39.020
44 40 39.035
44 40 39.051

44 40 39.067

44 40 39.082
44 40 39.098
44 40 39.114
44 40 39.129
44 40 39.145
44 40 39.160
44 40 39.176
44 40 39.192
44 40 39.207

44 40 39.223
44 40 39.239

PFL
ION DETECTOR

NUMBER 1
0 CTS= .02 V
125 CT=5.02V

COUNTS

PL2
ELECTRON DET
0 CTS= .02 V
125 CT=5.02V

COUNTS

23.00

67.00 -23.00

22.00
67.00 22.00

22.00
11.00 111.0O

116.00 J
i14.00 12.00

18.00

68.00 *~

67.00 **

68.00 ****

67.00,

67.00 ~**~

67.00 ~**~**

* t*e** *

67.00 ~*t*4*67.00 t*88*888

*88*8*4*

67.00 *8**8t*8

67.00 8*4*88*8

67.00 8*8t*88*

67.00 888*88*8

67.00 8*6*888*

8*88t**8

67.00 8t 8888*8

67.00 8a*88*88

tr~o t*~*~t

te~eu

67.00 *~¢*te

~t*v

PL3
ION DETECTOR

NUMBER 2
0 CTS= .02 V
125 CT=5.02V

COUNTS

82.00

82.00

15.00

115.00

83.00

83.00

83.00

83.00

63.00

83.00

83.00

83.00

83.00

83.00

83.00

83.00

83.00

83.00

83.00

82.00

82.00

82.00

82.0u

PL4

TEMPERATURE
COF ION

DETECTOR
NUH6ER I

DEG F

42.5

PL5
TEMPERATURE

OF ION
DETECTOR
NUMBER 2
DEG F

57.4



H-I-33

GEMINI X AGENA FLIGHT TEST DATA REV NO 28/29 ANT R/T
SUBSYSTEM H-CCOMUNICATIONS AND CONTROL

TIME
HR MI SEC

44 40 39.254
44 40 39.270
44 40 39.285
44 40 39.301
44 40 39.317
44 40 39.332
44 40 39.348
44 40 39.364
44 40 39.379
44 40 39.395
44 40 39.410
44 40 39.426
44 40 39.442
44 40 39.457
44 40 39.473
44 40 39.489
44 40 39.504
44 40 39.520
44 40 39.535
44 40 39.551
44 40 39.567
44 40 39.582
44 40 39.598
44 40 39.614
44 40 39.629
44 40 39.645
44 40 39.660
44 40 39.676
44 40 39.692
44 40 39.707
44 40 39.723
44 40 39.739
44 40 39.754
44 40 39.770
44 40 39.785
44 40 39.801
44 40 39.817
44 40 39.832
44 40 39.648
44 40 39.864
44 40 39.879
44 40 39.095
44 40 39.910
44 40 39.926
44 40 39.942
44 40 39.957

PLI
ION DETECTOR

NUMBER I
0 CTS= .02 V
125 CT=5.02V

COUNTS

PL2
ELECTRON DET
0 CTS= .02 V
125 CT=5.02V

COUNTS

67.00 4*4444*

67.00 6*4*4*
122.00

67.00 119.00
115.00

67.00 106.00
99.00

67.00 88.00
77.00

67.00 66.00
56.00

67.00 45.00
37.00

67.00 31.00
28.00

67.00 26.00
26.00

67.00 25.00
24.00

67.00 24.00
23.00

67.00 23.00
22.00

67.00 22.00
22.00

12.00 1.00
116.OO

115.00 12.00
18.00

68.00 *44*

68.00 e46*444

*t4*44*4

68.00

67.00

67.00

68. 0

I

FL3
ION OETECTOR

NUMBER 2
0 CTS= .02 V
125 CT=5.02V

COUNTS

.82.00

82.00

82.00

'862.00

62.00

82.00

82.00

82.00

82.00

82.00

82.00

82.00

82.00

15.00

112.00

115.00

83.00

83.00

83.00

83.00

0*44*4**

*t******444424t4
40 8444~
4*O~r444S
4444444*5

83.00

83.00

83.00

PL4
TEMPERATURE

OF ION
DETECTOR
NUMBER 1

DEG F

FL5
TEMPERATURE

COF ION
DETECTOR
NUMBER 2

DEC F

42.5 57.4

I
1~

111



H-I-34

GEMINI X AGENA FLIGHT TEST DATA REV NO 28/29 ANT R/T
SUBSYSTEM H-COHMUNICATIONS AND CONTROL

PL1
ION DETECTOR

NUMBER 1
0 CTS= .02 V
125 CT=s.02V

COUNTS

FL2

ELECTRON DET

0 CTS= .02 V

125 CT=5.02V

COUNTS

PL3
ION DETECTOR

NUMBER 2
0 CTS= .02 V

125 CT=5.02V
COUNTS

44 40 39.973
44 40 39.989
44 40 40.004
44 40 40.020
44 40 40.035

44 40 40.051

44 40 40.067

44 40 40.082
44 40 40.098
44 40 40.114
44 40 40.129
44 40 40.145
44 40 40.160
44 40 40.176

44 40 40.192
44 40 40.207
44 40 40.223
44 40 40.239
44 40 40.254
44 40 40.270
44 40 40.285
44 40 40.301
44 40 40.317
44 40 40.332

44 40 40.348
44 40 40.364
44 40 40.379

44 40 40.395
44 40 40.410

44 40 40.426
44 40 40.442

44 40 40.457
44 40 40.473
44 40 40.489

44 40 40.504
44 40 40.520
44 40 40.535
44 40 40.551

44 40 40.567
44 40 40.562
44 40 40.598
44 40 40.614
44 40 40.629

44 40 40.645
44 40 40.660

44 40 40.676

68.00

68.00 t****

68.00 go

68.00 ~'*'~

68.00 444

67.00 68.00

67.00

67.00
67 o*.00**

67.00 123.00
67.00 119.00

115.00
67.00 108,00

99.00
67.00 88.00

6107.00

67.0o0 466.00
55.00

67.00 45·.00

67.00 37.00

31.00

67.00 27.00
25.00

67.00 25.00
24.00

67.d00 4.00
99.00

67.0 23.00
67. 23.00

TIME
HR MI SEC

PL4

TEMPERATURE

OF ION

DETECTOR
NUMBER I

DEG F

PL5

TEMPERATURE

OF ION
DETECTOR
NUMBER 2

DEG F

83.00

83.00

83.00

83.00

83.00

83.00

83.00

82.00

82.00

82.00

82.00

82.00

82.00

82.00

82.00

82.00

82.00

82.00

82.00 42.5 57.4

82.00

82.00

82.00

82.00



H-I-35

GEMINI X AGENA FLIGHT TEJT DATA REV NO 28/29 ANT R/T
SUBSYSTEM H-COMMUNICATiONS AND CONTROL --

PLI
ION DETECTOR
NUMBER 1

0 CTS= .02 V
125 CT=5.02V

COJJNTS

PL2

ELECTRON DET

0 CTS= .02 V

125 CT=5.02V

COUNTS

PL3
ION DETECTOR
NUMBER 2

0 CTS= .02 V
125 CT=5.02V

COUNTS

44 40 40.692
44 40 40.707
44 40 40.723

44 40 40.739
44 40 40.754

44 40 40.770
44 40 40.785
44 40 40.801
44 40 40.817
44 40 40.832
44 40 40.848
44 40 40.864
44 40 40.879
44 40 40.895
44 40 40.910
44 40 40.926
44 40 40.947
44 40 40.957
44 40 40.973
44 40 40.989
44 40 41.004
44 40 41.020

44 40 41.035
44 40 41.051
44 40 41.067
44 40 41.082
44 40 41.098
44 40 41.114
44 40 41.129
44 40 41.145
44 40 41.160
44 40 41.176
44 40 41.192
44 40 41.207
44 40 41.223
44 40 41.239
44 40 41.254
44 40 41.270
44 40 41.285
44 40 41.301
44 40 41.317
44 40 41.332
44 40 41.348
44 40 41.364
44 40 41.379
44 40 421.95

22.Q.
67.00 22.00

22.0
11.00 111.00

115.00
115.00 12.00 

12.00
68.00 iQ

68.00 8*8***

68.00 4*4*48*

68.00 *tt84*8.

68.00

68.00 80*4*4*4

68.00 10*e*ae4

68.00 1*22*.00

68.00 101**04

68.00 4e10.00g

687.00116.00

60.00 00.0004*

47.00 bbf400**

45.00 108.00

45.00 123.00
51023.00

45.00 122.00
121.00

14.00 113.00

120.00

S5.00 1220.00
116.00

53.00 117.00

TIME

HR NI SEC

PL4

TEMFERATURE

OF ION -
DETECTOR

NUMBER I

DEG F

PL5

TEHFERATURE

OF ION
DETECTOR

NUMBER 2

DEG F

82.00

82.00

14.00

114.00

83.00

83.00

83.00

83.00

83.00

82.00

83.00

82.00

82.00

82.00

82.00

82.00

14.00

Thruster
firings

92.00

78.00

79.00

74.00

79.00

64.00

I
I1 'M&



H-I-36

GEMINI X AGENA FLIGHT TEST DATA REV HO 28/29 ANT R/T

SUBSYSTEM H-COMMUNICATIONS AND CONTROL

FPL

ION DETECTOR

NUMBER 1

0 CTS= .02 V

TIME 125 CT=5.02V
HR MI SEC COUNTS

PL2

ELECTRON DET

0 CTS= .02 V
125 CT=5.02V

COUNTS

PL3

ION DETECTOR

NUMBER 2
0 CTS= .02 V

125 CT=5.02V
COUNTS

44
44
44
44

44

44
44
44
44

Gap .. 44
44

44
44
44
44
44
44
44

44

44

44

44

44

44

44

44
44
44

44

44

44

44

44
44

44

44
44

44
44

44

44

44

44

44

44

44

40 41.410
40 41.426
40 41.442
40 41.457
40 41.473

40 41.4_'0

40 41.504

40 41.520
40 41.535
40 42.988
40 43.004
40 43.019

40 43.035
40 43.050
40 45.066
40 43.082
40 43.097
40 43.113

40 43.129
40 43.144
40 43.160
40 43.175
40 43.191

40 43.207
40 43.222
40 43.238
40 43.254
40 43.269
40 43.285
40 43.300
40 43.316
40 43.332
40 43.347
40 43.363
40 43.379
40 43.394
40 43.410
40 43.425
40 43.441
40 43.457

40 43.472
40 43.488
40 43.504
40 43.519
40 43.535
40 43.550

101.00

24.00 116.00

115.00

57.00 112.00
109..00

60.00 104.00
96.00

61.00 86.00
86.00

67.00 $* *$
t88*8*84

67.00 8*88*

67.00 ***$

67.00 $~**~*90

67.00 $$*~**

490064
67.00 8888*4

67.00 *88t*888

67.00 $~$~$$

67.00 ** *

67.00 88*88*84

67.00 *4~*88*~

93.00

67.00 888*88*8

61.00

67.00 88*88*8*

67.00 *1.40067.00 8t*88*0t

67.00 8888*88*

67.00 61.00

PL4

TEMPERATURE
OF ION
DETECTOR

NUMBER 1
DEG F

PL5
TEMPERATURE

OF ION
DETECTOR

NUMBER 2
DEC F

79.00

80.00

88.00

80.00

82.00

80.00

82.00

82.00

82.00

82.00

82.00

82.00

82.00

82.00

81.00

80.00

81.00

81.00

81.00

81.00

81.00

81.00

81.00

toFl, n n Y 1V



H-I-37

GEMINI X AGENA FLIGHT TEST DATA REV NO 28/29 ANT R/T
SUBSYSTEM H-CCMMUNICATIONS AND CONTROL

PLI
ION DETECTOR

NUMBER 1

0 CTS= .02 V
125 CT=5.02V

COUNTS

PL2
ELECTRON DET

0 CTS= .02 V
t25 CT=5.02V

COUNTS

PL3
ION DETECTOR

NUMBER 2
0 CTS= .02 V
125 CT=5.02V

COUNTS

44 40 43.566
44 40 43.582
44 40 43.597
44 40 43.613
44 40 43.629
44 40 43.644
44 40 43.660
44 40 43.675
44 40 43.691
44 40 43.707
44 40 43.722
44 40 43.738
44 40 43.754
44 40 43.769
44 40 43.785
44 40 43.800
44 40 43.816
44 40 43.832
44 40 43.847
44 40 43.863
44 40 43.879
44 40 43.894
44 40 43.910
44 40 43.925
44 40 43.941
44 40 43.957
44 40 43.972
44 40 43.988
44 40 44.004
44 40 44.019
44 40 44.035
44 40 44.050
44 40 44.066
44 40 44.082
44 40 44.097
44 40 44.113
44 40 44.129
44 40 44.144
44-40 44.160
44 40 44.175
44 40 44.191
44 40 44.207
44 40 44.222
44 40 44.238
44 40 44.254
44 40 44.269

I
II'
1,

67.00 120

67.00 115.00
108.00

67.00 99.00
87.00

67.00 76.00
65.00

67.00 55.00
45.00

67.00 36.00
31.00

67.00 28.00
28.00

67.00 26.00

67.00 24.00
24.00

67.00 31.00
23.00

67.00 22.00
22.00

12.00 22.00
tll.00

12.00 116.00
12.00

115.00 18.0S

67.00 O67.00 e~*tot~t

67.00 67.00 e

67.00 44t~g4¢t

67.00

68.0p {3e

i

TIME

HR HI SEC

PL4
TEMPERATURE

OF ICON
DETECTOR

NUMBER I

DEG F

PL5

TEMPERATURE

OF ION

DETECTOR

NUMBER 2
DEG F

81.00

81.00

81.00

81.00

81.00

81.00

81.00

81.00

81.00

81.00

81.00

80.00

13.00

114.00

82.00

82.00

82.00

82.00

62.00

81.00

81.00

t1.00

81.00

i

I

I



H-I-38

GEMINI X AGENA FLIGHT TEST DATA REV NO 28/29 ANT R/T

SUBSYSTEM H-COMMUNICATIONS AND CONTROL

PLI

ION DETECTOR

NUMBER I

0 CTS= .02 V

TIME 125 CT=5.02V

HR MI SEC COUNTS

PL2

ELECTRON DET

0 CTS= .02 V

125 CT=5.02V

COUNTS

- PL3

ION DETECTOR

NUMBER 2

0 CTS= .02 V

125 CT=5.02V
COUNTS

44 40 44.285

44 40 44.300

44 40 44.316

44 40 44.332
44 40 44.347

44 40 44.363

44 40 44.379

44 40 44.394

44 40 44.410

44 40 44.425

44 40 44.441
44 40 44.457

44 40 44.472

44 40 44.488
44 40 44.504

44 40 44.519

44 40 44.535
44 40 44.550

44 40 44.567

44 40 44.582

44 40 44.598

44 40 44.614
44 40 44.629

44 40 44.645

44 40 44.660

44 40 44.676
44 40 44.692

44 40 44.707
44 40 44.723

44 40 44.739

44 40 44.754

44 40 44.770

44 40 44.785
44 40 44.801

44 40 44.817

44 40 44.832

44 40 44.848

44 40 44.864

44 40 44.879

44 40 44.895

44 40 44.910
44 40 44.926

44 40 44.942
44 40 44.957

44 40 44.973

44 40 44.989

i

I

at*tSt04
68.00 : s-*44tt~t

Wa~Qitttt
68.00 4

QB804Q*t
67.00 t4**e*

e9~etet0
67.00 eeeteee

67.00 o 04tttt

67.00 *6*8*8*4

67,00 *8t*6*8*

68.00 *64*4*8*
***h****

67.00 *4*6*6*8

67.00 *8 *

67.00 123.00

120.00

67.00 115.00

108.00
67.00 98.00

87.00

67.00 77.00

65.00

67.00 55.00

55.00

67.00 44.00

36.00

67.00 31.00

27.00

67.00 26.00

25.00
24.00

j7.i0 24.00

67.00 25.00

,[ 23.00

67. 0 2 .00

22.00

67. 00 22.00

PL4

TEMPERATURE

OF ION

DETECTOR

NUMBER I
DEG F

PL5

TEMPERATURE

OF ION

DETECTOR

NUMBER 2

DEG F

81.00

81.00

81.00

81.00

81.00

81.00

81.00

81.00

81.00

81.00

81.00

81.00

81.00

81.00

81.00

81.00

81.00

81.00

80.00

80.00

80.00

81.00



H-II-1

TRANSLATIONAL

&T-X REV'28 (CNV) BILEVEL EVENT DATA

TCA 14

RH

FIRES

RIGCHT

TCA 1t

BOTT

FIRES

DC4N

1345-2 07/30/66
I BIT 

YCA 16
TOP

FIRES

UP

CE09 CE1 CE13 CE14 GES1 CEl6

HR iN SECCcos

44 5S 16.S5G FIRE

44 40 3.625 CFF

-44 40 15.625
44 40 16.225

44 40 6.?725
44 40 17.225

44 40 17.825

44 40 19.125

-44 40 23.325

44 40 Z5.723

4 40 26.025

.4 403 28.225
44 40 28.525
44 41 22.525 TO 44 41
44 41 38.725 FIRE
44 41 38.92 OFF
44 41 48.9G0 TO 44 41
44 41 57.000 OFf

FIRE
OFF

IFIRE

OFF

FIRE

OFF

OFF

FIRE FIRE FIRE FIRE
CFF OFF COFF OFF

r
· I'

22.625 HMISSING ATA

49.000 MISSING DATA
OFF OFF OFF

FIRE i
OFF

CFF OFF

TCA 9.10

FIRES

AFT

TCAlI .12
LXRX

FIRES

FWD
_.~

TCA 13
LH
FIRES

LEFT



H-II-2

ROTATIONAL

0Y-X REV 28 ICNV) BILEVEL EVENT DATA
1345-52 07/30/66

I BIT

TCA 2 TCA 3 TCA 4
RH OOTT T'OP
FIRES FIRES FIRES
D.46 RIGHT RIGHT

TCA 5 TCA 6
i+H . LH 
FIRES FIRES

UP? UP

TCA 7 TCA 8
TCo BOrT
FIRES FIRES
LEFT LEFT

CEOI

SECC4OS
16.950 FIRE
3.725 OFF

17.025 -

17.125
19.$25
20.125
22.225
22.625
25.42S23.425
25.025
23.923
24. 025
25.725

31.025
32. 125
41.125
41.425
17.925 FIRE
16.025 OFF
IS.525 FIRE
19.625 0CF
20,.25
20.52$ FIRE
20.425 CrF
21.625 . FIRE
21t.925 OFF
22.525 TO 44 41t
24.925 FIRE
25.025 OFF
29.025
29.121
29.425
29.525
29.925
29.925
30.725
$0.824
41.125
4t.S2D 02t

E02 EGE0 CE04 CE0S CEG . CEOT CE0 -

FIRE FIRE FIRE FIRE FIRE FIRE FIRE
OCF or . C F OFF OFF CF OFF

FIRE FIRE
OFF OFF

FIRE FIRE
OFF OFF

FIRE
CFF

FIRE
OFF
FIRE
OFF

FIRE
OFF
FIRE
OFF

22.625 HISSING DATA
FIRE
Orr

FIRP Pinc-
COP P112 pIIE -

FIRE
OFF
FIRE
OFF
FIRE
OFF
FIRE
CFF
FIRE
OFF

FIRE
OFF
FIRE
OFF
FIRE
CFF

.FIRE
OFF
FIRE
OFr

FIRE
CFF OFF

FIRE FIRE
OFF CFF
FIRE FIRE
CFF OFF
FIRE FIRE
OFF OFF
PFIRE FIRE
CO' C' G

GP

TCA I
LH
FIRE9
bcM

IR NIN
44 35
44 40
P44 40
44 40
44 40
44 AC
44 40

44 40

4A 40
44 40

4 40

44 40

.4 40

44 40

44 40
44 40

44 40*4 40
44 41

44 '1
44 At
44 41
44 41
44 A 

44 41
44 41

44 41
44 41
44 41
44 41

44 4A

44 41
44 41

44 41
44 4144 41
44 41
44 41

44 4t
44 41

, ,''/ .'



I H-III-1

CEI-'tll :X FL1 T TEST DATA REV NO 28 CNV 0/T
ON3OIRO CSCOMPIUTER W.CRDS (H'ME 3, CATCH-UP)

OKO1 0K02 O053 1104 61115 DK06 OKI3 0K14
PITCH GIMBAL YAW GIMBAL ROLL GIMBAL ACCUM4 OFI X ACCUM OF Y ACCUM O 2 TIME IN HMOE FLOW TAG

DEGREES DEGREES DEGREES ACCEL SFXP ACCEL SFYP ACCEL SFZP SECCNOS
COUNTS COUNTS COUNTS

TI HE
HR HI SEC

44 35 57.72 179.8 0.6 181.3 i18 120 -179 303.76 4133980
44 39 0.12 179.5 0. 181.3 1I7 120 -183 506.33 4131951
44 39 2.52 179.5 0.5 181.3 119 123 -162 508.90 4145766
44 39 4.92 179.5 0.3 161.2 120 121 -164 510.97 4133990
44 39 7.32 17r9. 5 0.5 161.1 120 124 -184 113.54 4128810
44 39 9.72 179.5 0.5 181.1 119 125 -184 516.11 4145766
44 39 12.12 179.3 0.5 181.1 120 125 -183 518.18 4133981
44 39 14.52 179.5 0.5 161.0 122 124 -186 520.75 4128816
44 39 16.92 179.5 0.4 181.0 123 128 -189 523.32 4145295
44 39 19.35 179.6 0.4 160.9 122 127 -188 525.40 4133940
44 'A Q Pi .72 111q.#6 0.4 180.9 122 127 -190 527.96 4128810
44 39 24.12 179.6 0.4 l¶8.8 123 128 -191 50.33 4143295
44 59 26.52 179.6 0.4 1-0.8 123 12L -190 552.61 4199504
44 39 28.92 179.6 0.3 1o0.? 124 129 -$~1 335.03 3477573
44 39 31,32 179.6 0.4 180.6 125 129 -192 557.64 146549
44 39 33.72 179.6 0.3 160.6 125 129 -194 539.83 34771573
44 39 36.12 179.6 0.3 160.5 125 131 -192 542.44 3489949
44 39 38.52 179.6 0.3 180.5 127 131 -196 544.63 3543109
44 39 40.92 179.6 0.3 180.4 127 132 -194 547.24 3489949
44 39 43.32 179.6 0.3 160.4 127 130 -196 549.44 3343109
44 39 45.72 179.6 0.3 180.3 130 134 -197 552.05 5489949
44 39 48.12 179.7 0.3 180.3 128 134 -199 554.24 3477573
44 39 10.52 179.6 0.2 180.3 130 134 -197 556.85 3489949
44 39 52.92 179.7 0.2 180.2 132 136 -199 559.05 3543109
44 39 55.32 179.7 0.2 180.1 130 135 -201 361.65 34895=-9
44 39 57.72 179.7 0.1 180.1 132 137 -201 593.85 3543109
44 40 0.12 179.7 0.1 180.0 130 137 -201 566.45 3489649
44 40 2.52 179.7 0.1 180.0 533 137 -204 568.64 3477573
44 40 4.92 179.? 0.1 -179.9 133 138 -204 571.23 3489949
44 40 7.32 179.7 0.1 179.8 132 136 -205 573.42 3506744
44 40 9.72 179.7 0.1 179.8 134 139 -205 576.01 3489949
44 40 12.13 179.7 0.0 179.8 131 139 -206 576.20 3572280
44 40 11.33 179.7 0.! 179.7 135 140 26- 580.60 3489949
44 40 16.43 179.8 0.0 179.6 137 140 -208 582.99 3572359
44 40 19.33 180.6 359.7 179.6 148 141 -209 565.58 3475416
44 40 e1.73 160.6 359.0 179.? 147 t41 -210 588.17 3424399
44 40 24.13 160.3 358.3 179.8 151 140 -210 590.35 3473450
44 40 e6.53 180.2 357.9 179.9 152 143 -211 592.94 3424399
44 40 28.93 160.0 357.3 180.0 113 143 -214 595.12 347654t

.44 40 31.35 179.6 356.9 179.9 155 144 -214 597.72 3489935
44 40 $3.73 179.6 357.8 1T9.7 155 144 -215 559.92 3476591
44 40 36.3 5 179.4 359.0 79.6 156 144 -218 602.52 3424399
44 40 50.53 179.2 0.4 179.3 156 146 -216 04.70 47C591
44 40 40.93 179.0 1.8 I/9.1 ISO 149 -21? 667.50 3424870
44 40 43.33 I79.? ISt 19.0 157 147 -2e0 C09.49 3479084
44 40 45.73 1I9.5 1.4 j /7.9 157 148 -216 612.09 3490406



' H-III-2

GCfINI X FLIGHT TEST DATA REV HO 28 CHV D/T
OX0ABRO COCPIUTER KRDS (IOOE 3. CATCH-UP)

D0O 06K02 DK03
PITCH GIMlAL YAW CGIBAL ROCL GIKBAL

DEG4EES DEGCREES DEGREES

TIME
HR MI SEC

OK04
ACCU COF X
ACCEL SFrP

COUNTS

0605

ACCU4 COf Y
ACCEL SFYP

COUNTS

KO06
ACCUN CF' Z

ACCEL SFZP
COUNTS

OK13
TIME IN NCOE

SECONDS

178.2 1.3
178.0 1.1
177.6 0.9
177.5 0.7
177.3 0.5
177.0 0.3
:76.8 0.1
176.5 360.0
176.3 359.7
176.0 359.6
1 79.8 359.4
175.5 319.2
175.3 359.0
175.1 35S.6
175.4 358.7
175.6 358.7
176.3 358.6
176.9 358.6
177. 5 358.6
178.1 t 558.9
178.7 - 359.2
179.4 359.5
179.9 359.9
160.4 0.1
180.9 0.3
181.4 0.5
181.9 0.5
182.3 0.5
1802.9 0.5
183.2 0.6
163.5 0.6
183.8 0.6
t14.1 0.6
144.2 0.7
lb ;.4 0.8
184.4 0.6
184.3 0.7
164.3 0.4

184.0 359.4
183.6 359.1
163.3 359.0
182.9 356.?

162.3 s35.6
142.0 3358.

_ ., . _ .

178.6
1r8.?
1 78.
1 78.5
178.4
1 78.$S

178.2
178.1
177.9
177.8
177. 7
177.6
177.4
177.3
177 .
1 76.9
176.?
176.4 0.

176.1 oE 
1745.8 
175.5 

175.2

174.5

177. 6

1784.
r4.3 .
i74.3 6)

104.7

1,7.1

175.9
11t .3
176.7
1 77.1
17t .6
178.0

179.9

160.4
180.9

811.3
161.8
182.2

157 146 -220
-158 149 -219
158 149 -221
159 149 -3
1*59 150 -225
1 60 150 -224
162 150 -34
160 151t -228
162 151 -226
164 159 -228
162 151 -230
165 153 -231
165 155 -233
165 154 -41
166 154
168 157 -232
167 156 -235
68 s56 -234

167 157 -237
169 159 -239
170 159 -238
170 160 -238
1 0 160 -240

·171 - 60 -259
169 162 -241
172 162
70 163 -242

172 163 -244
171 163 -245
17r2 165 -246
173 166 -247
1n3 164 -249
17i 167 -149
1 75 166 -249
174 I6A -2150
177 169 -251
176 169 -252
178 167 -252

1 77 171 -253
1 78 1 71 -254
17n 172 -63
182 1n -258
162 172 -64
1e2 172 -258
1t4 s75 -256

OK4 
FIL' TAG

44 40
44 40
44 40
44 4)

44 40
44 41
44 41
44 41
44 41
44 41
44 41
44 41
44 41
44 41
44 41
44 41
44 41
44 41
44 41
44 41
44 41
44 41
44 41
44 41
44 A:
44 44
44 4t
44 41
44 41
44 41
44 42
44 42
44 42
44 42
44 42
44 42
44 42
44 42
44 42
44 42
44 42
44 42
44 42
44 42
44 42
44 42

48.13
50.53

52.93
55.33
57. 73
0.13
2.53
4.93
7.33
9. 73

IZ.13
14.53
16.93
19.33
21 . 73
24 .3
26. 53
28.93

1t .33
3 9.173

6o.15
38.53
40.93
43.33
45. ?7
'4 .10
50. s
52.90
55.30
57.70
0.10
2.50
4.90
r. 30
9.70

12.10
14.30
16.90
19.30
21.70
24.10
26.50
268.90
31 .30
33.S0
S6.10

614.27
916.87

621.65
623.84
626.44
628.63
6531 .24
633.43
636.04

638 .24
640.85
643.04
645. 70
648.03
650.28
652.56
655.04
6·7.47
659.88
662.30
664.72
667.14
669.55
671 .96
674.21
676.67
679.36
681.46
6.83.74

686.41
688.75
691.09
693.76
696.01
698.10
T00.60
703.36

70mr.86
710.37
712.86
71ns.24
71 7.5
719.86
722.54

3479084
3490406
3477573
5.89949
3477573
3489949
3477573
34d9949
3477573
3489949
3543109
34e9949
3477573
354 ;406
3686557

3479084
4980863
4960858

4849781
4849781
4849776
4849776
4649706
4849706
4849706
4849786
4980853
49317127
3473525
4918585
4866205
3473450
34T3525
4800655.
5489949
3479064
5079608
3621007

3479084
3413418
3490406
3489949
3A73416
3615692
3424399



H-III-3

G"3INI X FLIC4T TEST 0ATA REV NO 28 CNV D/T
MOARD COMPUTER WORDS (MOE 3, CATCH-UP)

DKOI KO2 OK03 DK04 0K05 04O6 OKI 3 . . 1 1K4
PITCH GI~AL YAW GIHBIAL ROLL GlIMBA ACCU4 CF X ACCU COF y ACCuT OF Z TIME IN MODE PLOW TAG

DEGREES DEGREES DEGREES ACCEL SFXP ACCEL S$YP ACCEL 5FZP SECONDS
COUNTS CcOUNTS COUNTS

TI ME
MR HI SEC

44 42 38.50 181.?7 358.4 182.7 182 172 - -260 r24.74 3473450
44 42 40.90 181.3 558.3 183.1 - 185 173 -261 27.34 3489935
t4 42 43.30 18.0 3551.z 183.6 1S83 177 -261 /29.52 3476591
44 42 45.70 180.7 558.1 184.0 185 176 -263 732.'.2 3489935
44 42 48.10 180.3 358.0 184.5 186 176 -262 734.'30 3476591
44 42 50.50 180.0 357.9 184.9 187 T?7 -265 756.61 3705352
44 42 52.90 1$9.7 357.8 185.4 187 178 -265 739.28 3490406
44 42 55.30 179.6 357.7 185.8 187 18 - -265 741.48 . 3544620
44 42 57.70 179.4 357.7 186.3 189 17 9 -267 744.09 3490406
44 43 0.50 179.3 357.6 186.6 169 180 -269 746.28 3544620
44 3 2.50 179.1 337.1 187.1 189 1t78 -269 748.89 3490406
44 '3 4.90 179.1 357.4 187.5 199 180 -269 751.09 3542127
44 43 7.30 179.1 357.3 187.8 190 182 -212 753. 70 3490406
44 43 9.70 179.2 357.3 187.7 191 182 -271 755. . 3542127
44 45 1S.10 1.-; $57. iS7.5 - .c 736.5i 3.4u935
44 43 19.30 179.6 358.2 185.7 194 184 -278 755.51 3474551
44 43 21.70 180.2 358.7 185.1 192 - 183 76.12 3455935
44 43 24.10 580.6 184.4 194 185 -278 770.31 3476591
44 45 26.50 ' 181.2 359.4 183.6 195 184 772.90 3490406
44 43 28.90 181.G 359.6 183.1 195 186 -279 53.09 3473084
44 43 31.30 182.1 359.7 182.4 196 188 -278 777.68 3490406
44 43 33.70 182.2 363.4 818.8 196 189 -280 779.87 3479084
44 43 36.10 187.3 0.0 181.2 195 189 -281 752.46 3490406
44 43 38.50 182.4 0.0 180.6 197 190 -281 184.65 5477573
44 43 40.90 182.6 360.0 18O.0 196 9ISO -282 787.25 3489949
44 45 43.30 182.7 359.9 179.5 195 189 -284 789.43 3477573
4- 43 45.70 182.6 359.9 178.6 199 191 -285 792.02 3489949
44 43 48.10 182.9 5359.9 178.3 199 190 -205 794.20 3479084
44 43 50.50 183.1 359.8 137.8 200 193 -284 796.93 3621007
44 43 52.90 183.2 351.8 17?. 199is 192 -287 199.16 3473450
44 43 55.30 183.3 359.8 176.6 202 194 -286 801.75 3489935
44 43 57.70 183.5 359.9 176.0 201 193 -287 803.98 3489949
44 44 0.10 1683.6 0.0 175.6 201 192 -289 806.31 3673199
44 44 2.50 183.7 0.1 175.2 203 . 193 -288 608.94 3489955
44 44 4.90 183.9 0.3 174.9 205 195 -291 811.12 3476591
44 44 7.50 183.9 0.4 174.3 204 195 -292 813.35 3703352
44 44 9.70 183.9 0.5 174.1 205 197 -293 516.08 3621479
44 44 i2.O 1835.8 14.5. 1173.8 204 195 -294 818.30 3476591
44 44 14.50 163.8 0.8 1 3.4 205 197 -295 620.69 3490406
44 44 18.90 163.7 0.9 1735. 207 198 -295 823.07 3479084
44 44 19.30 183.7 1.1 173.4 206 199 -296 925.66 3490406
44 44 25.70 183.7 1.2 I 3.6 208 197 -298 627.84 3471735
44 44 24.10 183.6 1.3 173.0 207 200 -297 630.44 3459949
44 44 26.50 183.6 1.4 174.1 o9 200oo -299 632.62 3477573
44 44 86.90 183.5 1.6 174.3 200 201 -297 635.22 3489949
44 44 31.50



ELAPSED T11E DELTA
I1S H4IN SEC t11(0

(SEC O

t¶TEREDolIATE OVTPUT
IKA6E DELTA D Fr 4O
LENfGT LE#GTH LEG6IH (1l
(1 FEET) (K FEET) . IFECT)

Foa QUALITY

1D1OTH
u; FEET)

CONTROL
DELTA
( DTiR .
(K FEET)

0 F7100 DELTA
VID1HVT (YI DISTANCE
Crecy I (fEET)

44 40 39.7T 100s39.T6
44 40 39.95 0.17
44 40 40.12 O.t1
44 40 40.t8 0.17
44 40 40.45 O.1l
44 40 40.62 0.17
46 40 40.7r 0.17
44 40 40.95 0.17
44 40 41.12 0.1T
44 40 41.28 0.17

44 40 41.45 0.T1

44 40 41.62 O.1r
44 40 41.78 O.1T
44 40 41.95 O.1?
44 40 4t.1t O.Ir
44 40 4P.28 O.lr
44 40 42.4S9 O.r
44 40 42.6 0o.11
44 40 4Z.r6 O.1T
44 ;0 ;.; G.C.;
44 40 43.12 o0.1
44 40 43.20 0.17
44 40 43.49 0.17
44 40 43.62 O.1t
44 40 43.7r 0.17
44 40 43.99 0.17
44 40 44.12 0.1F
44 40 44.2e 0.17
44 40 44.49 C.IF
44 40 44.62 o0.1
44 40 44.70 o.1r
44 40 44.9S 0.17
44 40 45.S2 0o.0
44 40 45.F6 0.1r
44 40 45.45 0.01
44 40 45.62 0.17
44 40 45.70 0.1P
44 40 49.95 0.1?
44 40 40.1t 0.1?
44 40 46.29 0.1T
44 40 46.45 O.I?
44 40 40.62 O.t?
44 40 40.70 0.17
44 40 40.05 O.1r

H-IV-1

BEST EST.
OF D
.(FEET )

11.681

1t.440
11.396

11.299
11.E44
10.156
11.155
11.042

10.979
10.691
10.603
10. r7
10. F44
10.629
10.561

10.482
10.449
10.360
10.334
10.247

lo.t 5r

10.099
Go.oro

9.955
50.059

9.094
9.959
9.800
0.600
6.691
0.662

0. S10
0.430
0.941
0.400
0.394

11.627
0.033

-0.114
-0.176
0.0s7

-0.060
-0.084
-0.055
-0.068
-0.002
-0.113
0.025

-0.086

-0.031
-0.026
-0.019

-0. 09

-0.084
-0.033
-0.090
-0.026
-0.06d

0.02O

-0.109
-0.029
_O.G~t
-0.062
-0.09r

-0.11S
0.084

-0.t045
-O.tOg
-0.149

0.00E

-0.1?F
-0.029

-0.000
-0.003

0.150-0.034

-0.012

3t.0
36.1
30.7

36.?

39.0
39.e
39.9
39.9
39.9

40.2
40.6
40.640.9

41.1
4t.5
41.r

dr.l

42.0
42.7

43.0
42.0
43.4
43.0
43.74S.6

44.543.6

44.0
44.3
45.0
45.0
49.5

45.9
40.6
40.0

46.0
47.0



H-IV-2

ITERMEODIATE OUTFUT FrR OUALITY COTR~OL

ELAPSEC TIE DELTA I*CE ODELT4 D 0 FROM INAGE DELTA p roN DCELTA BEST t5i.

EhS Ni SfEC 1TKE LECGT LENfIGT LEIGTH (Xl WIDTH WIDTH VIOTH IYI DISTA#CE 0 I

44[C) w FEET) (L FEET) (FEET) (K FEET) (K FRET) (FRET) (fEET) EE

44 40 41.12 O.1? 9.339 -0.059 47.t
44 40 47.te O.t1 9.1g6 -0.140 46.0

44 40 47.45 O.t1 9.306 0.110 41.4

44 40 47.6Z O.1r 9.162 -0.1t4 48.1

44 40 47.78 0.1r S.195 0.032 46.0

44 40 41.95 .1lr 9.1S1 -0.056 48.3

44 40 48.1t O.t1 9.125 -0.014 46.3

44 40 46.28 O.t1 9.019 -0.049 46.6

44 40 46.45 0.1l 0.988 -0.090 49.1
84 40 48.62 0.1, 8.914 -0.014 49.2

44 40 46.76 0.1r e.959 -0.G01 49.2

44 40 40.9S 0.1' 6.669 -0.090 *s.t
44 40 49.12 O.1t 8.959 0.090 49.2
44 40 49.o 0.1lr 6.811 -0.068 49.1
44 40 49.41 O.l? 8.900 0.029 49.6

44 40 49.62 0.117 O.54 -0.146 50.4

44 40 49.10 O.t1 r .Tst -0.002 S0.4

44 40 49.95 O.tT 6.690 -0.0o14. s0.
44 40 S90.1 O.t1 0.632 -0.066 s1.1
44 40 90.26 0.17 8.r01 0.042 S0.6

44 40 90.45 0.17 e.S95 3 -0.201 91.4

44 40 50.681 .t7 8.629 0.059 91.1
44 40 50.16 O.IF 6.464 -0.15 S92.0

4G 40 S0.9S 0.17 0.491 -0.032 I 2.2

84 40 $1.11 O.t17 0.46 0.001 92.1
04 40 si.re O.1r 8.596 -0.061 5E.S

44 40 91.45 O.t1 6.399 0.000 o 2.9

44 40 91.62 0.t r 6.419 0.021 S2.4
44 40 51.1O O.1r 0.398 -0.021 52.9

44 40 51.99 O.1r 0.3l1 -0.02 s1.1?

84 40 51.12 O.tt .5390 0.0259 t.9

44 40 52.2e O.t1r .400 O.004 92.9

44 40 592.45 0o.1r 8.S -0.146 93.4
44 40 52.6r 0.It 6..14 -0.029 93.0
44 40 s2.18 0.11t 68.4 0.000 9S.0
44 40 52.9S O.lr e.152 -0.01 S94.1

44 40 s3.tr O.IT O.111 0.019 94.0
44 40 93.26 0.1? 0.12G -0.045 94.S

44 40 93.49 O.s7t .0OS -O.It3 S99.

44 40 93.06 O.1r e.094 0.101 94.6
44 40 99.16 0.5r r.923 -0.150 59.1

44 40 93.95 O.1t .0o1 0.IO00 94.0

44 40 94.12 O.17 f.92s -0.106 o9.

44 40 94.2a0 o.tfr .OG -0.05 I0.C



H-IV-3

ItnTERNlOIAT OUTPUT fOR OUALITY CONTROL
ELVPStVD TirE LTA 6uE DeLTA 0 Feo0 1#tA DELTA F0 7r0 DELTA ESt Eat.
CS It11 SEC TlIE LCEGTH LENCGTH LIENT(S) WIDTH WIDTH VIlDTH T() DISTANCEK Of 

eCSC) 6 FEETI U FEET) CFEEI) CK FEET) (a FEET) (FEET) (FEIEI (FEET)

44 40 54.45 0.17r 1.60 - -0.0O3 56.3

44 0 54.62 0.11 r.T11 -0.0531 G.r
4 40 e54 .o 0.17 T.634 0.051 56.S

44 40 54.95 0.1r r.o04 -0.030 s6.s

4440 SS.C12 0.61 f.110 -0.066 57.1
4c 40 55.20 o.1r r.689 -o0.033 s.4

44 D0 55.45 0.1r F.686 0.002 o Sr.

44 40 S5.2 0.11 1.6r9 -0.059 57.8
44 s 55.16 ° 0.T7 *.nr 0.06oe8 M.
44 40 a5.95 0..1 1.626 -0.069 57T.

44 40 9S.12 O..r r.1sr -0.056 56.3
44 40 50.2r 0.11 .510o -0.001 18.3

d 40 5s.45 0.1r 1.511 -0.060 S6.T

44 40 56.62 0.s7 r.S39 0.029 586.

c4 0 SG.1T 0.17 1.539 0.000 5$.5
44640 6.95 0.11 r.393 -0.146 s9.r
G4 40 Sr.12 O.17 7.394 0.00o 69.1
C 40 5r.F6 0o.1 .305O -0.090 60.4
4 40 or.49 0.1r r.339 0.030 60.1

04 4o 57.M2 0.11 V.393 U.uV 4 .
44 40 5.6F 0.17r r.2ro --. l. Gr 60.0
44 40 Sr.9s 0.Sr *.r1s -0.001 6o0.

aa40 5.12 O.Ir r.lr -0.056 61.t

,40 56.26 0.S7 Io.24 0.029 00.9

4d4 40 6.45 0.7r 7.f16 -0.059 41.4

4440 50.02 0.21 t.r4S 0.059 60.9
A4 40 S94.T0 o0. T.ttr -0.02o G61.
44 40 50.99 0.67 1.100 -0.121 62.1
a4 40 50.12 0.17 . r.1o --. 030 er.4

4· 440 59.26 0.51 7.040 -0.030 62.7
.40 59.69 0.1r ?.o0l -0.029 CE2.

"4 40 sg.62 0.1o F.069 0.019 62.4

4 CO 99.ro 0.r7 7.011 -C.05S 6s2.0

4d 40 59.95 0.1t T.O40 0.029 at.?
4 4S1 O.6s 0.17 6.961 -0.059 05.r

a44 1 0.20 0.17 6.9512 -0.029 03.4

ad 42 0.5 C.517 0.92r -0.02t 6S.?

04 d4 0. 2 0.117 .o6D -0.12? 64.6
e4 41 0.ro 0.52 4.664 0.090 04.3
44d O.s 5 0o.r 0.635 -0.029 04.5

4 e4 6.t52 6.6? 0.0604 o0.0r 04.
c4 41 0.O0 0.67 0.609 -0.050 64.0
44 40 .45 0.5I 0.r4r -0.o09 05.4

40 aS 9.62 0.? e .C S -0.126 01.6



H-IV-4

I'TFOKEDIATE ,OUTPUT FOR QUALITY l CTROL
ELAPSED TIE COELTA IPA6" OELTA 0 601O - IASE ODELTA o0 FROM1 ELTA e1T eST.
M2S KiN SEC TltE L(fxTH LENITH LEN9TH (1) ID0TH WDTH 1DTf Y( ODISTACe 07o 

($[C) x FEETI Ct FEETS (FEET) I 1 IEtt1 (t FEET)1 crerl (FEtTI (fEET)

0.1r 6.029 0.059
0.11 6.531 -0.059
0.1s7 .Sr71 0.000
0.1I 6.713 -0.000
0.1o 6.064 0.293

0.1T 6.70O -0.004
0.17 6.T71 -0.063

o0.1r 6.688 -0.0o9
0.17 6.541 -0.14r

0 .1? 6.600 0.039
0.y7 6.483 -0.117
0.13 6.542 0.059

o0.1 6.4'4 -0.080
0.17 6.512 0.058

o.tr 6.51Z -0.000

O.l3 G.S95 -O.llt
0.17 6.189 -0.1'0
v.Ir tS6.29 -0.205
0.1J G.160 -0.029

0.1T G.246 0.06o

o.1T 6.230 -0.016

e. I r G.Z£O -o.osr

o.1S 6.162 -0.020
0.11 6.190 0.0o0
0.17 6.308 0.110
0.1? 6.19i -0.117
0.1? 4.IO2 -0.009
o0.1 6.161 0.059
0.17 6.151 -0.079

0.s7 6.116 -0.016
o0.1r .950 -0. 59
o0.r 9.90e 0.020
0.3? s.906 0.001
0.1I 6.0o4 0.0re
o0.1 9.964 -0.030

0.1 S.9?15 0.009
o0.1 6.014 0.041

0.S1 5.00e -0.10t
O.1F 9.903 0.01t
0.37 3.901 o.O06
0.17 9.958 -0.004
o.lr 9.640 -0.1tt11
0.17 9.07s o.o02

60.s

0r.107.1

61.3

65.1
GS. t

68.0
67.4
?8 .3

6T.?
69.0
7I .5
71.6
70.6
0T. 

7O.G

T1 .6

69.0

rs.3
71.0
71.9

r. 7

74.0

19.4

n7.9F4.1
E4.O

r§.t

44 41 t. T0
44 41 1.95
44 41 t.12
44 41 2.28
44 41 t.45
44 41 f.6E
44 41 9.870
44 41 2.95
44 41 5.11

44 41 3.20
44 4 53.41
44 41 3.62
44 41 5. t8
44 4S 5.91
44 41 4.lt
44 41 4.26
44 41 4.43
44 41 4.fr
44 41 4. T

44 dl 4.93

44 41 5.r
4! 9.45

6G4t 9.45

44 41t . t6
84 41 S.9
44 41 3. It
44 43 0.20
44 41 6.14
44 4S 0.0r
44 Al 0.7T

44 41 0.95
44 iS 7. 1 
44 41 7.20
44 41 T.4s

441 7.03

4e ~f[ e.r5

44 41 0.12
44 421 0.2

44 41 0.43

44 41 0.6r
C4 4t 0.D 

44 43 a.eD



ELAPSED TIME DELTA
HRA FIt SEC TIlE

W~C$

44 41 9.12
44 41 9.ts
44 41 9.49
44 41 9.6E
44 41 9.79
44 41 9.95
44 41 10.19
44 41 10.2$
44 41 10.45
44 41 10.62

44 41 tO.91
44 41 It.tt
44 41 11.24
44 41 1t.4S

O.11
0.11
0.17
0.17
0.17
0.11
0.17
0.11

0.11
0.11

o.tr

o.11

o.1r
0.1t0.11

ITERCTMEDIATE OUTVUT FOC ODALITY CO4TROL

IMAGE DELCTA 0 290 IHABE DEL DTA

LENGTH LENGTH LENGTH ( WIIDTH VIDOTH

6 FEETI (R FEETI (fIET) t FPEEl) (K' FEI-)

9.642

9.123

S. Fro

S.?to

9.494

.6394

g.606
9.696

-o.02o
-0.090
-0.003
-0.o90
-0.010

0.074
-0.019
-0.031
-o0.oes

-0.031
0.026

-0.028

0.092

0 F1o1 DELTA BolST tr.

TDTH (VI DOtSTACK 0 0

19.5
19.9
19.9
7r.1
7n.3

16.9
?F11.0
71.9
T11.

1f.4

H-IV-5



H-IV-6

818321 3 4 P¢ oI36t(f s-tO
fL8tSIO tT g F I t " IStrACe rFON CLCOSIG CCEILE ATZION

3S KIN SEC FEET FlIT FleT ' .ENA TO 8/C VLOCITY .· fT/seC
WHOt1) FT/SEC)

44 40 39.78 t19.3 -4.S -r.i 37r.9 O.00o 0.000
44 40 39.95 t9.19 -4.46 -P.3I 37.8 0.000 0.000
44 40 40.t1 29. 1 -4.60 -2.fO 308. 0.000 0.000
44 40 40.2t 30.00 -3.66 -2.2r 98.1 0.000 0.000
44 40 40.4S 19.81 -9.80 -t.8o S8.9 0.000 0.000
44 40 40.62 $0.00 -3.FS -2.33 38.P 0.000 0.000
44 40 40. 16 50.0 -3.83 -t.0o $9.0 0.000 o.000
44 40 40.95 50.49 -3.85 -F.St7 39. 0.000 0.000
44 40 41.1t $0.80 -9.04 -r.39 39.5 0.000 0.000
44 40 41.t8 30.61 -S.82 -1.41 39.9 0.000 0.000
44 40 43.49 53.t1 -S.8S -1.45 39.9 0.000 0.000
44 40 4l.e8 StI.I -9.es -. oS 3S9.9 0.000 - 0.000
44 40 41.10 1.44 -5.4 -. S 40. 0.000 0.000
44 40 40.935 3.6? -9.86 -. .5 40.6 0.000 0.000
44 40 42.12 5.09 ' -5.9 -E.37 40.0 0.000 0.000
44 40 4P.ee8 r.1t -s.89 -t.3s 40.9 0.000 0.000
44 40 42.493 3.52 -3.79 -2.64 41.1 0.000 0.000

44 40 42.8T 33.01 -3.8? -_r.O 41.7 0.000 0.000
44 40 4t.95 55.01 -9.o0 -2.F0 4I.? 0.000 0.000
44 40 43.1t $3.54 -9.s0 -r.0P 4r.S 0.000 0.000
44 40 43.t8 335.4 -9.86 -2.e4 4t.r 0.000 0.000
44 40 43.49 33.84 -9.8S -2.90 42.9 0.000 0.000
44 40 43.82 35.93 S-8.9 42.P 0.000 0.000
44 40 43. 8 54.51 -t.90 --.0s 43.0 0.000 0.000
44 40 43.9s 34.19 -S.8? -5.00 42.9 0.000 0.000
44 40 44.it 34.70 -3.81 -S.01 43.4 0.000 0.000
44 40 44.18 $4.83 -B.aS -. 07o 45.6 0.000 0.000
44 40 44.49 $4.95 -93.8 -3.32 45.r 0.000 0.000
44 40 44. .6s3.07 -8.80 -3.t3 43.0 0.000 0.000
44 40 44.70 33S.0 -9.06 -3.to 44.5 0.000 0.000
44 40 44.9S 3S.13 -9.P? -5.14 43. 0.0o00 0.000
44 40 49.1 t3.89 -9.8$ -3.27 48.9 0.000 0.000
44 40 43s.7 53.38 -. 80G -3.IS 44.5 0.000 0.000
44 40 45.435 8.14 -9.90 -3.33 45.0 0.000 0.000
44 40 45.62P 3.24 -s.eY -S.35 40.0 0.000 0.000
44 40 49.7O S9.F8 -1.91 -5.40 45.5 0.000 0.000
04 40og .953 3.93 -. 9e4 -s.42 45.? 0.000 0.000
44 40 48.lg7 S.20 -5.90 -S.409 9.9 0.000 0.000
44 40 40.E8 7.653 -. 093 -*.93 40.4 0.000 0.000
44 40 46.4S $0.04 -9.94 -2.32 46.0 o.eoo 0.000
44 40 49.02 of. 0 -D.ro -. 0S 840.2 0.000 0.000
44 40 40.tB1 3.80 -9.o0 -3.04 46.0 0.000 0.000
04 40 4e.0s5 90.1 -g0.9 -S.04 41.0 0.ooo 0.000



H-IV-7

1EKIN I EYPEPINE
Y

FECT

-9.9,

-9. 4.

-4.99
-9.86
-9.09

-4. 39
-4. 69
-3.S9
-9.63

-4.70
-4.63
-4.67
-4.23
-4.62
-4.59

-4.64
-4.61
-4.II

-4. 5
-4. 2

-4. S

-4.3 
-4 .1
-4. St

-4. 1
-4.47
-4. 4
-4.94-4. 4
-4. 9

-d.59
-4. S

-4. *0

-4. 4

-4. 40

OISTAMCIE fCO0
PFET AtENA TO $/C

(ECT'I

-5.75
-3. 0

-3.41
-3.64-9.90

-3.93
-3.9t
-4.00
-4.04
-4.or
-4.1t
-6.10
-4.I1

-4.33

-4.39

-4.47-4.49

-4.39-4.G2
-4.47
-4.99-4.76

-4. To
-4.7 

-4.02-4.65

-4.97
-5.0S

-9.21
-5.12
-5.15

-9.20

-9.19

-5.30-9.3?
-9.59

-9.49
-9.40
-9. t

7r.r
48.0
47.4
46.*
4,.0
48.3
48.3
48.,
49.4
49.1
49.r
49. 

49.2
49.7

49.8
50.4
50.4

SIA.

50.0

91.t

52.4
9Z.9

9t.9
953.0

95.0

54.9
94.0
94.993.0

94.2

94.0

99.7

SG. I

CLOSING ACCELERATION
VELOCITY FT/SErC

(FT/SCc)

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
O.OO
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000

0.000

O.OO0

0.000
0.000
0.000

0.0000.000
0.000
0.000
0.000
0.000

O .000

0.000

0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000-
n,nno
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
.o000

CLAPStO $11,
FS I IdF SEC

44 40 47.1t
44 40 4r.e5
44 40 47.49
44 40 47.62
44 40 47r.7
44 40 47.9s

44 40 4e.12
44 40 48.2t
44 40 48.45
44 40 48.46
44 40 48.76
44 40 40.9s
44 40 49.12
44 40 49.2s
44 40 49.45
44 40 49.62
44 40 49.1,
44 40 49.95
44 40 S0.12
44 40 S0.t2
44 40 50.45
44 40 S0.G2
44 40 10.79
44 40 S0.93
44 40 Sl.12
44 40 91.826
44 40 51.45
44 40 5I.62
44 40 S91.?
44 40 31.95
44 40 9r.1e
44 40 S1.68
44 40 sr.4s
44 40 S12.E
44 40 S9.17
44 40 95.99
44 40 93.12

44 40 9S.49

44 40 53.r6
44 40 53.79

44 40 $9.9.
44 40 94.12
44 40 94.29

FPT
FEET

39. t
30.66
39.41

39.24
39. 53
39.03
39.99
40.43
40.41
40.10

41.06
40. 8
41.0O
40.91
41.75
41. Ts
42.0G
42.44
42.1s

42.20
42.46
43.34
43. $3

43.49
43. a
43,86

43. 74
45.09

44.03
4.8er
43.83

44. 7
44.95
44.90

45. 4
49.29
49.00
46. ro

40.00
40.2C

dr.ss

$?.so



H-IV-8

e6(8Nt X 2PI"t2I5 T 5--t26
CLAPsto TIEt 0 ISTA4CE fR60 CLOSI C ACCELERATION

os85 IN SEC FEET CEET FEET AFCnA TO S/C VELOCITY fTfaCCe
(FEET) (FT/SCc

44 40 34.45 4t. . -. 6 6. 0.000 0.000
44 40 54.62 46.02 -4.36 -5.66 56. O0.000 O.000
44 40 54.76 4.e60 -4.37 -5.70 WSt O.D00 0.000
44 40 S4.9r 47.O2 -4.3$ -9.74 6.5 O0.000 0.000
44 40 $5.12 48.46 -4.02 -6.1T6 5.i 0.000 0.000
44 40 5.26 46.70 -4.03 -S.er 57.4 0.000 0.000
44 40 55.45 49.6? -4.33 -C.90 sT.4 0.000 0.000
44 40 55.62 49.5l -4.S -6.9t 31.6 0.000 0.000
44 40 35.16 48.46 -4.02 -6.0 Ste.2 O.000 0.000
44 40 56.93 49.11 -4.29 -6.O6 , 7.6 0.000 0.000
44 40 S6.51 49.54 -4.30 -6.12 $8.3 0.000 0.000
44 40 56.18 49.55 -4.31 -6.re 38.3 0.00O 0.000
44 40 56.45 50.01 -4.t9 -6.1s 58.1 0.000 0.000
44 40 56.61 49.r6 -4.25 -6.16 8.5 0.000o 0.000
44 40 56.78 49.78 -4.22 -6.18 58.5 0.000 0.000
44 40 56.95 50.93 -4.rt -6.34 39.? 0.000 0.000

<& iG sr.6i iv.92 -4.30 -6.39 59.r O.U00 U.U0u
44 40 5r.18 31.63 -4.1t -6.43 60.4 O.000 0.000
44 40 35.43 51.40 -4.te -0.50 60.5 0.000 0.000
44 40 5t.61 30.93 -4.17 -6.471 9.7 0.000 0.000
44 40 57.T8 91.868 -4.2l -6.59 60.6 0.000 0.000
44 40 S3.95 S1.89 -4.17 -6.64 60.6 0.000 0.000
44 40 58.13 52.38 -4.T0 -6.65 6t.1 0.000 0.000
44 40 58.e 52.13 -4.19 -6.13 60.9 0.000 0.000
44 40 38.45 32.62 -4.21 -6.82 51.4 0.00 0.0O0
44 40 58.22 52.52 -4.19 -6.63 60.9 0.000 0.000
44 40 5818.e 2.3 -3.04 -6.67 et1. 0.000 0.000
44 40 68.695 s3.3 -4.1? -6.91. 6;. 0.000 0.000
44 40 39.51 53.63 -4.07 -?.DI 6e.4 0.000 0.000
44 40 59.28 33.89 -4.05 -7.06 62.? 0.000 0.000
44 40 59.45 S4.14 -4.09 -T.S5 OZ.9 0.000 0.000
44 40 59.62 S3.62 -4.04 -T.t6 62.4 0.000 0.000
44 40 39.78 54.13 -4.00 -F.25 6t.9 0.000 0.000
44 40 S9.95 33.8? -4.05 -T.P6 6t.? 0.000 0.000
44 41 0.tr 94.40 -4.03 -T.33 63.2 0.000 0.000
48 41 0.o. 94.e? '-4.03 -T.s 63.4 0.000 0.000
44 41 0.4 9S4.92 -4.02 -. 4s. 63. 0.o000 0.000
44 41 -0.62 56.02 -4.00 -2.52 64.8 0.000 o.ooo
44 41 o.75 93.40 -4.00 -F.53 64. 0.000o 0.000
44 41 0.os5 59.3 -4.03 -r.6 e64. 0.00oo0 .000
44 4t 5.t2 93.64 -4.00 -7.68 04.S 0.000 0.000
44 41 i.26 90.00 -4.0e -. 7To 64.6 0.000 0.000
44 41 1.45 M0.5G -4.01 -t.64 05.4 O.GOO 0.000
44 41t .6ef 88.S -9.00 -6.00 ca.t 0.000 0.000



GEMII 6g EXPER!IS r 5-26-
t 7

FEET FEET

-3 .96
-3.60
-3.9t

-3. 76
-3.61
-3.61
-3.62
-3.64
-3.18

-3.77
-3.73
-3.69
-3. 6S
-3.066
-3. 77

-3. To
-3. S7
-3.s9
-3.64
-5.56-3. 68

-3.9s
-5.15
-3.40
-3.44
-3.4?
-3.41
-3. 40
-3.30

-5.34
-9.34

-3.05

-3.07
-9.26

-3.30
-3.t5
-(,OF

-11.33
-1 .44
-It .47

-8.11
-6.16

-11.49
-11.61
-11.10
-t11.e
-11.66
-t2.04
-17.00
-t1.I4

-t. ir

-12.18
-17.35

-tr.s7

-12.04

-I2r.6
-12.79

-12.t9

-12.19

-15.04
-1S.9 
-13.10

-15.C9
-13.65

-13.1G

-2l.t5-13.04
-15.61

-14.14
-14.15

-25.94
-1C.16
ol6.14

DISTANCE fPOM
AGENA TO S/C

(fEET)

65.5
61.1

67.1

64.5
03.t
05.7
65.9
67.4
66.6
66.0
OT.4

Gt.4

69.0
71.5

TO.

;9.9
70.8

71.6
71.3
66.6
14 .0

14.1

5l.G

73.l

74.t

73.0$
74.0
14.0

4 4.0
7t5.
I 9.1

CL0516MG ACCELEtRTIof
VELOCITY FT/SECt

(FT/S EC -I

0.000
e.ooo000
01.000
o0.ooo000
0.00ooo
0.ooo000
0.000oo
0.000
0.000
0.000
O.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000O.000

O.o000o

O.000

O.000
0.000

o.0oo

o.ooo

0.000

0.000
0.000

o .ooo
o .ooo
o .ooo
Oo.ooo

0.000
0.000
O.000
0.000
0.000
0.000
O.OGO.
0.000
O.000
O.000
0.000
0.000
O.000
0.000
0.000
O.OGO
O.0GO
0.000
O.OGO
U.UUO
0.000
0.000
O.000
0.000
O.000

.o000
O.OOO
O.000
0.000
0.000
O.Oo0
0.000
O.000
O.000
0.OO0
0.000
0.000
0.0oo
0.oOO
o0.0o
0.000
0.000
0.000
0.000

HI-IV-9

ELAPSED TIME
i MS MIN SEC

I
FEEl

44 41
44 41
44 41
44 41
44 41
44 41
44 41
44 41
44 41
44 41
44 41
44 41
44 41
44 41
44 41
44 41
44 41
44 41
44 A4
44 41
44 41
44 41
44 41
44 4t
44 41
44 41
44 41
44 41
44 4t
44 41
44 41
44 41
44 41
44 41
44 41
44 41
44 41
44 41
44 41

44 41
44 41
44 41
44 41
44 41

1 .97

2.12
2.t6
2.45
t.47

2.95
3.12

5.45
3 .62
3.10
3.98
4. SE
4.2t

4. 45
4.62

4.76
4.95
6.16
5.1t

S.t8

T.ro
6.45
g. It

6.12
0.re

0.7 
6.9S

t.1r
7.4S

0.17

6.70
0.eS

5T.32
1.91St
57.90
386.0
59.41
15.81
56.40
16.68
58.15
57. 14

S1.14
16.41
39.03
58.4t
s6.41
39.63
6. 89
*2.t7
S1 .44
GO. 44
00.5,
61 .20

01.65
e0. S5
61.6319

2. so

64. 59
64.rS

63. $4
04.10
04.30

09.47
6S.2D
64.45

09.S?
s5.50



H-IV-10

Reproduced from
best available copy.

OECINI X FXCrttPEPN S-26
CLOPSCO TIME Y T Y OISTAIICE FRO CLOSId& ACCELERATION
NfS IIN SEC FEET FEET FEET GEIIA TO 9/C V- ILOCITY FT/SECt

IFEET! (rT/SECI

44 41 9.1r GS.94 -3.08 -14.44 75.9 0.000 0.000

44 41 9.o8 0G.31 -3.09 -14.953 T.9 0.000 0.000

4 41t 9.45 06.33 -S.18 -14.863 15.9 0.000 0.000

44 41 9.62 r7.51 -3.12 -14.Pr 17.1 0.000 0.000

44 41 9.1 07GT.65 -t.G6 -14.2 771.3 0.000 0.000

44 Al 9.95 GG.69 -3.14 -14.81 r6.3 0.000 0.000

44 41 10.17 Gr.41 -3.11 -19.96 7.0 0.o000 0.000

44 41 ISO.O G ro.e -3.1t -15.09 IT.$ 0.000 0.000

44 41 10.49 CO.21 -3.09 -S9.18 71.9 0.000 0.000

44 41 0.6et 87.43 -3.0r -19.11 71.1 0.000 0.000

4. .i ,u 6 - I .S.u, -iS. d 7F.5 . C. "e ,L

44 41t 10.99 so.2 -S.00 -T5.s5t M.9 - 0.000 0.000

44 41 tI.IL CS.9G - -3.01 -15.40 70.3 0.000 0.000

.4 41 It.2S 69.09 -2.97 -19.4a9 7.1 0.000 0.000

44 41 11St.45 G.P -2.90 -925.0 r. 0.000 0.000



' H-IV-11

G#IKl#I X 12p72.341 0-25

ELAPSED TIMl Y t p OIITAKEC FROM CLOSItq ACCELERATION

HRS #1! SEC FEET FEEt? fEET EKA TO S/C VELOCI TY FT/seC
(IfT) (FT4ISECI

44 40 21.62 4.62 -0.62 -0.04 1. 0.000 0.000

44 40 21.T8 4.42 -0.34 -0.03 10.9 0.000 0.000

44 A0 21.9S 4.05 -0.31 -0.93 0.000 0.000

44 40 M2.O2 s.6r -0.32 . -O.C E. 0.000 0.000

44 40 tt.20 0.04 -0.61 -0.55 I2.$ 0.000 0.000

44 40 22.45 5.63 -O.Ir -0.9 12.1. 0.000 0.000

44 40 22.62 6.t9 -0.37 -0.e0 M.7 o.ooo0 0.000

44 40 t2.rb .1g -0.s5 -0. 89 12. 0.000 0.000

44 40 rt.95 e.62 -. rs- -0. 3.o.000 0.000

44 40 23.tLe .8e -o.az -0.91 12.3 0.000 0.000

44 40 23.2E S.3S -0.1? -0.95 11.9 0.000 0.000

44 40 t3.45 6.1? -0.I5 -0.91 12.o 0.000 0.000

44 40 2s.62 6.s5 -O.t4 -0.90 13.0 0.000 0.000

44 40 23.79 0.64 -0.40 -0.69 13. 0.0o00 0.000

44 40 23.95 8.35 -0.44 -0.01 14. 0.000 0.000

44 40 e4.t2 T.4? -0.40 -0.85 13.0 0.000 0.000

44 40 24.26 r.s3 -0.08 -0.49 14.0 0.000 0.000

44 40 24.45 0.10 -0.05 -_0.6 . 0.000 0.000

44 60 24.62 0.39 -0.03 -0.03 14.0 0.000 0.000

44 40 24.78 r.-3 -O.O -0.cr 14.3 0.000 0.00o

44 40 24.93 7.90 O.O0 -0.69 14.4 U.uU .00

44 40 25.12 re.3 0.02 -0.91 13.0 0.000 0.000

44 40 25.20 o.ec 0.0 -0.e0 1S. 0.000 0.000

44 40 25.45 e.l6 O.O -0.53 t4.0 0.000 0.000

44 40 23.62 o0.0 O0.t -0.49 1.3 0.000C 0.000

44 40 2.170 30.S1 0.14 -0.70 17.3 0.000 0.0oo

44 40 29.9S 10.3 0.17 -0o.4 s17.0 0.000 0.00
44 40 20.12 9.14 0.94 -0.91 1.0 MD0.000 0.000

44 40 26.20 10.05 0.21 -O.oi 17.t C.000 0.000

44 40 20.4 9.063 0.10 -0.07 169.1 .000 0.000

44 40 E2.62 0.04 O.tO -0.90 t. 0.000 0.000

44 40 28.70 10.91 0.29 -0.00 Ir.4 0.000 0.000O

44 40 29.95 10.90 0.33 -0.0 17.4 0O.000 0.000

44 40 27.3E I2.I6 O.6 -o.ro MD.0 0.000 0.000

44 40 E.69 1.r? 0.35O -0.04 11.8 0.000 0.000

44 40 27.4 s0.76 0.29 -0.0 10.2 0.o000 0.000

44 40 7.82 132.2e 0.34 -0.01 .r 0.000 0.000

44 40 r2.70 E2.0s 0.40 -0.06 108. 0.000 0.000

44 40 F.95 292.20 0.13 -o.0e 10.6 0.000 0.000

44 40 O.12 12.G4 0.44 -0.o0 19.1 0.o00 0.000

44 40 20.20 $.2r 0.50 -0.0.0 0.00 0.000

44 40 E6.145 22.0 0.40 -0.40 t0.5 0.000 0.000

C4 40 06.9e se.oo O.DO .o-0.81 l.4 o.cco

44 40 20.6 1S2.09 0.90 -O.o 19.2 0.000 0.000

44 40 00.70 15.09 0.33 -0.00 20.3 0.000 0.000



H-IV-12

ELAPSED TIKE 2 D OST9ANCE FRO" CLOSINC4 ACCELERATION

"RS li39 SEC MEET F' I FEET GPA TO S/C VELOCITY -tSECt

(CEET) (y/$SECI

44 40 e8.9O5 2.te 0.90 -. 00oo 0.6 0.000 0.000

44 40 M0.I 1.11sl .1or -0.96 n0.e 0.000 0.000

44 40 t2.OO t2.92 .rr7 -.0.e3 tt4 0.000 0.000

44 40 29.495 4.0O 0.93 -0.40 21.0 0.000 0.000

44 40 29.2 S4.7 O0.6 -0,459 2E. 0.000 0.000

44 40 29.10 59.38 o0.z -21.0 2t.0 0,000 0.000

44 40 29.95 t2.90 0.62 -1.08 19.4 0.000 0.000

44 40 30.12 .1e6 0.60 -. lr 19. 0.000 0.00

44 40 so0.2r 2.32 1.05 -I.22 r.e o.ooo000 0.

44 40 30.459 3.33 1.19 -1.15 I9.0 0.000 0.000

44 40 10.62 i9.42 1.sr 0.54 EE.0 0.000 0.000

44 40 30.7r 14.20 L.2) 0.30 90.0 0.000 0.000

44 40 30.95 10 .13 0.91 -i.1t2 2.2 0.000 0.000

44 40 19.i2 15.1/ O.C0 -I.2tl l.0 0.000 0.000

44 40 59.r 10I.16 o0.9 -1.l7 2P.6 o.000 0.000

44 40 3i.45 13.91 O.Yr -2t.3 20.4 0.000 0.0

44 40 31.62 14.79 0.t0 -1.P5 21.2 0.000 0.000.

i44 40, ,i.;arl iFi.sr .5:2 F_9.' n 0.,00 0.c00

44 40 51.05 51.29 2.30 0.34 i2.6 . 0.000 0.000

44 40 32.12 t1.99 1.02 0.0 MG.0 0.000 0.000

44 40 32.2e M2.70 O.0O -1.32 2.2 0.o000 0.000

44 40 32.45 10.30 o.rs -1.3s E. 0.000 0.000

44 40 P.62 9.17 0.03 -1.34 25.6 0.000 0.000

44 40 39E.O 18.51 .ro6 -1.930 5.0 0.000 0.000

44 40 3Z.9 239.13 9.23 -1.36 30.0 0.000 0.000

44 40 3.12 10.19 4.E -40 .0 0.000 0.000

44 40 33.12 20.60 4.ro -t.40 1. o.ooo000 o0.0

44 40 33.49 t1.42 0. 3 -1.43 21.O 0.000 0.000

44 40 33.62 19.09 0.2 -1.40 95.9 0.000 0.000

44 40 53.r0 10.60 0.01 -1.408 5.1 0.000 0.000

44 40 33.93 16.99 0.,P -It91 93.4 0.000 0.000

44 40 34.12 15.49 0.93 -I.SI 24.6 0.000 0.000

44 40 34.e2 10.T7 5.0, -,516 53.9 0.000 0.000

44 40 34.45 PO.S3 0.41 -I.51 ?27. 0.000 0.000

44 40 34.0 19.09-O. -i0.G1 1.00 0O.3 0.000 0.000

44 40 S4.r8 10.40 -0.21 -1.40 24.0 0.000 0.000

44 40 94.99 E4.6O 0.49 -1.00 31.0 0.000 0.000

44 40 39.19 10.44 0.2F -1.1 4.9 0.000o 0.000

44 40 9s.e0 81.42 0.SP -2.60 27.9 0.000 0.000

44 40 53.45 24.02 9.05 -1.70 31.4 0.000 0.000

44 40 39.e2 o.2s t.5G -I.?0 Mr. 0.000 0.000

44 40 s9.40 M5.U2 -0.40 -t.o0 SO.t 0.000 0.000

44 40 39.09 80.90 -0.OS -1.F4 33.0 0.000 0.000

44 40 S0.12 Ir.7s -0.2 -. 7. Fe.E 0.000 0.000



CEETi FX OPERIVEFT E-t6

-0.$$
-0. 83

1 .42

1.30

-1.04
-0.97
-,.00
-0.90

1.40
0.07

-1.38
-1.14

-3.33
-I.94
-2. 13
-2.30

-1.92
-1.04
-1.84
-1.89
-2.02
-1.91
-1.93

-2.01
-1.97
-2.06
-1.97
-2.12

-2. 13

-2.05

-£2.1s
-2.19
-2.40

-2.20-2.29

H-IV-13

DISTAFCE FROM
ASENA TO 0/C

freLLr

ELAPSED TIME
FRS H1 SEC

44 40 3SG.2
44 40 56.45
44 40 360.02
44 40 36. 0
44 40 36.95
44 40 3T.l2
44 40 37.te
44 40 53.45
44 40 St.0G
44 4C $?r.o
44 40 3T.95
44 40 38.12
44 40 30o.to
44 40 34.45
44 4C0 0.82
44 40 36.70
44 40 3e.9S
44 40 39ss.
44 40 39.Y0

44 40 39.43
44 40 3S.02

CLOS IN
VELOCITY

(FT/SEC)

ACCELERATION
FT/SEC2ttETFEET

20.23
22.42
22.90
25.10
9g.44

23. 1
Er.64

PP.64
28.12
23.11
20.36
10.2re
29.14
23.42

19.02
29.43
36.45
2.1t4
29.01

20.r

29.4re.94
fe.9

35.9

99.I

29.0

34.6

20.0

31.990.9

32.4

0.000
0.000
0.000
0.000
0.000

0.000
0.000
uO.Ou
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
O.000

0.000
0.000
0.000
0.000
0.000

-0.000
0.000
6.uUO
0.000
0.000
0.000
0.000
0.000
0.000

o.000
0.000
0.000

o.000
0.000
0.000
0.000



INIE:R~'CLrI~IATIE OUTPU? IrC~ QUALITy (('~TROo
!'I.&PSEO 'TI~C O£L'T'& I#AG£ OE:LTA 0 KROH IMAGE: Dr LTA 0 FROH ~LTA BE:ST IE:$T,l~S NIN 5[(. rlt<l/ LENGTH LC~(GTH 1.[HGTH(X) I~'1OTH . WlOTH WTOTH(T) OISTANCC ~ O

(3I~CJ (K F[I/T! (K F£~T) ¢FEE:Tt (K FEET) (K FE£T) tFI~ET) (FIE:IT) (FELT)

44 40 6.95 0.11' 4,062 0.193 7.~ 2.094 '0.014 4.3 $.0 7.344 40 ?.12 0,17 3.8?5 -0,178 ?,6 2.073 -0.019 4.4 ]~.3 1',6
44 40 ?.28 0.11' 3.817 -0.G$$ T,? Z,006 -0.070 4.5 3,:~ 1'.7
44 40 7.45 O.T? 3.809 -0.007 7,8 2.0-~I 0,086 4.5 $,4 ' 7.844 40 7.62 0,17 3,874 0.065 7,6 2.021' -0.065 4.5 3.k ~

TG44 40 F.?B 0.11 4.031 3.157 IP.3 ?.067 0.0t0 d.S 2.0 T,344 40 ?.95 0.17 4.011 -0.0;~0 7,4 ;~.001 -0.056 4.S 2.8 ?,444 40 6.1~ 0.1¥ 4.~91 C.~80 . 7.~ 2.109 0.108 4.3 2.9 ' 7.244 40 8,2e 0.17 4.0;~8 -0,065 7.3 2.025 -0,004 4.5 Zg ?,344 40 8.45 C~.17 $,88~ -O.l~6 7.? 2.028 0.002 4.5 3.2 ?,?44 40 8.82 O.t? 3.785 -0.078 7.8 2.015 -0.012 4.$ 3.3 Y.~ ·
44 40 8.78 0.17 3,921 0.157 7.5 ~.014 '0,002 4.3 3.0 7.344 40 ~1.96 0.17 3.961 0.040 ?*S 2.088 0,074 4,3 3,1 7.544 AO g.12 0.1? 3.874 -0.0/17 7*6 2,0?4 -0.014 4.4 3.3 7*6
44 40 9.28 0,17 3.981, 0,087 T,3 Z.037 -0,050 4,3 3,0 ' ?,344 40 9.45 0,17 3.806 -0.155 7.8 1.976 -0,061 4.6 %2 7.844 40 9.62 0,17 3.915 0,109 7.6 2.0JO 0,074 4.4 3.1 7,6
44 40 9,79 0,11' 3.861 -0.047 1,6 2,058 '0.012 4,5 3,Z 7,644 40 9.95 0.11 3,994 0.121 7.4 !.989 -0.049 4.[K 2*8 1.4
44 40 10.12 0,17 3,9841 -0.010 T;4 5.977 -0,012 4,6 :%6 7.4 .'44 &O 10,28 0,1? 3,966 -0.018 7,3 2.040 0.064 4.5 5.1', ?.5J,;, &G ~0.45 0.1~' 4.174 0.2C, 8 ?.t 2.05? -0,004 4.5 2°6 ?.1
44 40 10.62 0,17 4,05~ -0.155 7.3 ;~.008 -0,028 4.5 2.0 ?7344 40 $0.78 0.1P 3.855 -0.183 7.7 2.013 0.005 4.g 3,2 ~,p
44 40 10.95 0.1}' 3.924 0,069 7.5 2.06~ 0.049 4.4 3,t YS44 40 11.$2 0.t¥ 3,675 -0.251 8,1 2,059 -0.023 4.5 3.6 6.t44 40 11,28 0,17 3.906 0.253 2,6 2,01,6 '0.024 4.5 3,1 ' ?.644 40 11,45 0.17 4,009 0.~05 7.4 ;6075 0.069 4.4 3,0 7,444 d0 11.82 0.17 $.766 -0,2~5 7.9 2.024 -0.051 4,3 $,~ 7.944 40 $1,76 0.17 3.86;. )

0.116 7,6 !.998 '0,028 4,$ 3.1 7*644 40 11,95 0,17 5,829 -0.05~ 7.? 2.0111 0,017 4,5 3,2 7.1'44 40 12,12 0.17 3.909 0.(380 7,6 1.945 -0,010 4,1' 2.g 7,644 dO 12,;~8 0.17 3,765 -G*145 7,9 2.050 0.088 4,5 3.4 yg
44 40 12.45 0,17 3,881 0.116 7.6 1.987 -0.043 4,6 3,t ?,644 40 12.6~' 0.17 3.854 -0.02Y 7.7 2,067 0.100 4.4 3.3 1',744 40 12.18 0.17 8.076 0.228 ?.3 2.016 -0.009 4,4 2.9 7,3
44 40 12*9[, 0.1~ 3,880 -0.198 7,6 t.991 -0.086 4.6 3.1[ 7,6
44 40 i5,12 0.t? 3,950 0.0?0 ?,S ' 2.1t8 0.127 4,3 3.;~ 7.S44 40 13.28 0.17 3.97? 0.02? ?°4 ;~.062 -0.066 4.4 3.0 7,484 40 15,45 0,17 3,9?? 00.001 7.4 ~,019 -0.023 4,S 3.0 7.4
44 dO 13,62 0.17 3.933 -0,043 2.5 1E,115 0,01? 4,3 3,2 y,$
44 40 13oY8 0.17 3.939 0.006 1,5 2.025 '0,69(* 4.$ $.0 ?oS44 40 13.9S 0.12 3,065 -O.Or4 7,? Z.t3$ 0.1t3 4.2 3.4 ?.744 40 14,12 O.t? 3,853 -0.012 ?,7 2,066 -0,070 a,4 3,3 ?,7



H-IV-15

IWTERI.4EDt&TE CUTFUT r~CI CUAk!TY Cce!T~C1.

ELAPS[O TIIHF DELTA !MA¢£ CELTA O FRC~4 I.&CE oELTA O FROH DELIA BEST EST.

MRS "IN SEC TIME LEN GTM LENGTHM LENGTH MX WZOTH WI~T MTH (ITKM O~STANCE CF 0
TIS[EC I J FE ET! ( FECT! (FEET) (K F££T) (K FEET) IF[T1 (FEET) (FEEl)

.44 dO1.8 0.17 3.911~ O.soG T.6 T.923 -G.ta 2.? .
4440i.a 0.17 . 94O 0.027 7.59 AA . .

44 ~~~~~~~~~~~~~~2053 G.2 . . .
4 24 40 12. 0.% 3.51 0 21 7. 1.8 0.064 4 . 2.9 T.S

44 40 14.78 O~~~tT 8.008 0.4 S. T.$ O9.O~8 4. 'a0 

44 40 J8.93 0.17 3.9 13 -0,094 T.. 1.975 00.08~ . . 0..
44 14 I.12 0.1 4.034 010 ?e 2.013 G o S 4 . 8 ? 3

44 14 i.2$ 0.1 3.923 -. S . . 4 .5 . , o
44 40 15.45 017 3.e87 - 0 35 I.6 2.01i -G.1 4:.S 3.1 7.6

44 40 IS.f`2 0. 4.032 014 5 T.5 2.004 G.053 4 4 2.9 ¥3
44 4C J5.?G 0.2 3.S 003 7 . *6 013 4. 2 . .
44 4015.95 O.1T 3.$91 -O.OS T.: 1.01S Q.1,54 4.3 3.t .
44A4016.12 0.% 3.99 0 .108 7.4 !.968 -0.4 4. 26T4

444It 16.28 0.1 3o873 -G.110 T.9 1.6 -0°8 A.0 ST 8 11 11 ~~~~~~~~~7.6
44A40 6.43 0.17 3.974 0.1C1 ?.4 1.943 0.§ A.Y 2,8 7.4

44 4016.62 0.19 $.915 -0.CSS 7.G .9Z6 -001 4.7 2.~ I,.
44 40 16.98 0.17 5.980 0,.065 :.4 1.977 O.O$~ 4. 2.0 T,4
44 40 15.95 0.7 3.742 -0.238 S,9 ~.919 - . 5 . ?
44 4017.12 O.I 3.813 0.~9 T.. . 9 -0.024 4.8 S.O Y.8

64 to 17.ZS O0t? 3.6$S -0,.1?8 8 . .790 -G0t5 5.1 3 . 8.t
44A4' 1?.45 O.t? 3.693 0.r$8 I. .5 -G.~ 5.2 2 . 81
44 40 7 0.t 3.4e8 -0,O .5s 1.699' 101.071r 5.4 3.91 $.5

4~ 40 $?~~ ~ ~~~~~~~~~~~~~.7 0.9 3.S9 0.089, 58. 1.~7 0 . S.4 . .44 40I79S 0.1? 3.674 D.09 C .7.9 a.1 . 4 S. .

A. 40 13. 2.2 O.t? 3.4C~$ -0.3 0.6 t.9 - 0 . $~ 5In 2. E

44 40 IO.&5'Oz ? 3.5 0.12 T. t.,,C, '0.085 6. 2 . e

44: S01.2 0 1 .2 0.I7A 8.2 t . :5 -001 .2 9 .
04 4 187 .11 $.34 -0.? 8. 1.6 G04 6.7 2.2 $*G

44 40 18.95 0.17 3.2?4 -0.0T)75 9. .373 0.0086 6 . 2.4 90
44AdO19.11 0.1~ 3o 30' -0.1AS 9.S I.A40 0.OG? 3I5 S.[

44 4019.23 0.17 S.039 -0.1I1 .$.4t3 -0.0z7 6.4 .4 .
44 4019.45 0.11 3.133 .1 . t.420 0.016 6.4 3.T ~.
44 40 19.62 - .t? 3.155 0,~01 9.4 1.430 0.GCz A S, 9 6.

44 40 19.78 0.19 3.CG~O -0.l 9 . t.$94 -0.O37 .

44 4C, I9SM 0t 3.191 9 G0, T. 1.4c3 a.069 6.2 I
44 40 20.12 0.1 ~.1 0 0 to.2 1.386 -0.077 36 1.
44 40 20.2a 0 'T' 3.24 ST 0."21 9.5 S44 319 . 6.4

44 40 20.49 O .t? .?Y -0.34 1, t3S - 0.060 4.7
44 420 .G2 0.17 2.es81 C., 1o.3 1. 357 0.001 S.7 oC'~~~~~~~~~~~~~~~~~~~~~~~. 10oI$
44 40 20.18 0.$? 2.S~S 0..4 10,1 1.Z86 -C.DTZ 11 30 t 

44 40 0.99 O.tY to943 -0.132 $0.8 I.10 -0.13S T.*9:

44 do 21.12 0.19 2.926 0.18 I0.1 t339 0.lS? G.
44 40 21.20 0.1I P.?05 *O.Z2 10.90 1 t*S f 0 3.0 to.Z

112 2 ~~~~~~~~~~~3.0 IT:%.44 to 21.49 0.17 2.494 '0 1 I.gt i t. taG 4 -0.10 9 .



et H-IV-16

INTRwCEOIATE CUT;FtT OCR QUALITY CCI¢CL
tLAPSCO TZlE CELTA INAGE CELTA 0 FRc4 IMACE CEI TA D FRCM OELTA ESY Lt3I.IRS HIN SEC TI! E LENGTH LENGTH LENCTHIX) WIDTH WICTH WIDTH(f) DISTANCE. CO 0

(CSEC) ( FEET) (7 FEET) (FEET) (K FEET) (K FEET) (FEET) (FEET) (FEETI

0.17 2.615 0G.t1

0.17 2.718 0.103
O.t1 2.681 -0.102
0.17 2.438 -0.178
0.17 2.360 -0.071
0.17 2.441 0.080
0.17 . 2.335 -0.103
0.17 2.340 0.002

0.17 2.229 -0.111
0.17 2.401 0.172
0.17 2.516 0.115
0.17 2.34 -0.173
0.17 2.215 -0.008
0.17 2.236 -0.017

0.17 1.997 -0.261
0.17 2.124 0.127
0.17 2.112 -0.012
O.17 2.356 0.224
0.17 1.995 -0.343
0.17 2.072 0.078
0.17 2.050 -0.021
0.17 2.142 0.092
0.17 1.932 -0.209
0.,1 2.022 0.009

0.17 1.907 -0.115
0.1? 1.711 -0.194

0.17 1.742 0.029
0.17 1.895 0.156
0.17 1.729 -0.169
0.17 1.040 0.110
0.17 1.830 -0.002
0.17 1.703 -0.135
0.15 1.637 -0.006

0.17 1.590 -0.107

0.17 1.660 0.00O

0.17 1.825 0.165
0.17 1.384 -0.241

0.17 1.596 0.012

0.17 1.586 -0.010

0.17 1.5)0 -0.03?
0.17 1.425 -0.124
0.)? 1.5130 0.105
0.17 1.30 -0.000

0.17 1.4)7 -0.003

1 I. 1.1 -O.013 e.0 h0.
10.9 1.141 0.008 8.0 2.9 10.0
I1.s3 1.02 -0.051 8.3 3.0 11.3
12.1 1.019 -0.070 0.9 3.2 12.1
12.5 1.00 0.062 0.4 4.1 12.5
12.1 1.048 -0.052 .7r 3. 12.1.
12.7 0o.9? -0.092 0.$ 3.2 12.?
12.6 0.994 0.038 9.1 3.S 12.6
13.3 0.973 -0.021 9.3 5.9 13.3
12.3 1.008 0.03 .0 3.3 12.3
11. 1.120 0.120 0.G 3.7 11.0
12.06 1.14 0.019 7.9 4.? 12.0
13.0 1.12s -0.023 8.1 4.9 13.0
13.1 1.170 0.012 7.7 5 .4 13.1
14. 1.110 -0.066 8.2 6.6 14.
13.9 1.084 -0.02?7 e.4 .5 1S.9
14.0 1.004 -0.080 s.0 S.0 14.0
12. 1.16 0.132 0.o 4.7 12.7
14.0 0.971 -0.16$ 9.4 .)S 14.0

n..93 0.0C 9.2 '.C ::.;
14.4 1.062 0.079 .s 3.9 14.4
13a. 1.009 -0.053 .0 4. 13.
11.3 0.970 -0.039 - 9.4 5.9 15.5
14. C 0.999 0.028 9.1 I.5 14.
1s.5 0.948 -0.050 9.6 5.9 1S.5
17.3 0.880 -0.06 10.3 .0 17.S
17.0 0.94G 0.041 9.8 t.2 17.0
15.0 0.904 -0.022 10.0 S. 15.6
17.1 0.931 0.02? 9.8 7.4 17.
16.1 0.914 -0.011 9.9 .1 16.1
16.1 0.061 -0.054 10.5 9.5 16.1
17.4 0.882 O.G21 10.3 7.1 17.4
17.4 0.84 0,002 1O.3 7.2 17.4
18.6 0.723 -0.160 12.6 6.0 10.6
17.8 0.t88 0.065 11.1 0.3 17.
16.2 0.000 0.012 11. 4 4.9 1.2
18s. 0.771 -0.029 11.0 .9 7
18.5 0.754 -0.017 12.0 6.59 10.
1e.6 0.72 -0.029 12.5 6. 0.
19.1 0.771 0.046 11.e0 7.3 9.
20.8 0.710 -0.061 12.0 e.0 20.0
19.3 0.60? -0.033 13.4 5.9
19.3 0.720 0.043 12. . 9.3
20.3 0.759 0.039 12.0 . 0.3

44 40 21.62
44 40 21.78
44 40 21.95
44 40 22.12
44 40 22.28
44 40 22.45
44 40 22.62
44 40 22.78
44 40 22.95
44 40 23.12
44 40 23.20
44 40 23.45
44 40 23.62
44 40 23.70
44 40 253.95
44 40 24.12
44 40 24.28
44 40 24.45
44 40 24.62
44 40 24.78
44 40 24.95
44 40 25.12
44 40 25.28
44 40 25.45
44 40 25.62
44 40 25.78
44 40 2S.95
44 40 26.12
44 40 26.28
44 40 26.49
44 40 26.62
44 40 20.7s
44 40 26.95
44 40 27.12
44 40 27.26
44 40 27.41
44 40 27.62
44 40 27.70
44 40 27.9S
44 40 28.12
44 40 28.28
44 40 20.41
44 40 20.62
44 40 28.70



ELAPSECO TIM OELIA
I4R HIN SEC TIM

(ICC)

INTERK01ATE CIUTUT rFCr QUALITI CC"TCtL
IAGCE ELTA D FRC¢ IMAGE CELTA 0 FRC44 CELTA DEST EST.
LENCTH LEN02H LtHGTHI(XII WI1TH WITH WIDTH()71 DISTANCEC Cf D -
(. FEET) (K FEET) (FEET) (1 FEETI (K FEET) (FEET) (FEET) (FEET)

0.17 1.596 0.134
0.17 1.46S -0.125
0.97 1.321 -0.145
0.17 1.410 0.0e9
0.17 1.392 -0.014
0.17 1.355 -0.037
0.17 1.529 0.173
0.17 1.540 0.012
0.17 1.664 0.123
0.17 1.494 -0.170
0.17 1.345 -0.150
0.17 9.424 0.0G0
0.17 1.276 -0.146
0.17 1.368 0.092
0.17 1.505 -0.0OG
0.17 1.453 0.145
0.17 1.396 -0.057
0.17 1.225 -0.171
0.17 1.354 0.129
0.97 - 1.034 -0.319
0.17 1.176 0.142
0.17 1.301 0.125
0.17 1.155 -0.146
0.17 1.165 0.031
0.17 0.985 -0.200
0.17 - 1.165 0.200
0.17 1.G67 -0.118
0.17 1.353 0. 6
0.17 1.159 -0.195
0.17 1.111 0.019
0.17 1.263 0.085
0.17 1.107 -0.C07
0.17 1.261 0.073
0.17 1.091 -0.309
0.17 1.120 0.034
0.17 l1.119 0.053
0.17 0.053 -0.255
0.17 1.169 0.236
0.21 1.062 -0.127
0.3? 0.942 -0.120
0.17 1.120 0.216
0.17 0.998 -0.109
0.17 0.696 -0.102
0.17 1.009 0.193

20.2
22.4
21.0
21.2
21 .
19.4
19.2
17.6
19.8
22.0
20.6
23.2
21.6
22.6
20.4
21.2
24.2
21.0
7S.A
23.2
22.7
25.6
25.0
30.0
25.0

23.1

24.9

27.1

29.9
31.0

31.4

25.7

23.0

27.0

0.722 -0.037 12.6
0.715 -0.07 12.7
0.704 -0.011 12.9
0.695 -0.009 13.1
0.771 0.070 11.8
0.71s -0.05c 12.7
0.736 0.020 12.3
0.695 -0.041 13.1
0.823 0.129 11.0
0.80F -0.155 13.2
0.62? -0.061 14.5
0.715 0.140 11.?
0.634 -0.141 14.3
0.64 0.031 13.7
0.600 -0.06' 1.1
0.587 -0.013 15.5
0.694 0.107 13.1
0.642 -0.052 14.1
0.6s0 0.007 14.0
0.17? -^.se
0.584 0.134 15.3
0.595 -0.089 15.3
0.354 -0.041 16.4
0.608 0.054 21.9
0.659 0.051 13.6
0.586 -0.073 139.
0.589 0.0G5 15.4
0.S73 -D0.01i5 s.
0.003 0.030 15.1
0.059 0.082 13.2
0.!99 -0.006 15.2
0.526 -0.07' 17.3
0.609 0.03 14.9
0.582 -0.027 15.6
0.710 0.128 12.0
0.501 -0.209 18.1
0.641 0.140 14.2
0.574 -0.067 2.6s
0.522 -0.053 17.4
0.516 -0.270 17.6
0.69 0.093 14.0
0.554 -0.055 10.4
0.197 0.043 1S.2
0.540 -U.0.49 10.0

H-IV-17

44 40 28.9S
44 40 29.12
44 40 29.26
44 40 29.45
44 40 29.62
44 40 29.78
44 40 29.95
44 40 30.12
44 40 30.20
44 40 30.45
44 40 30.62
44 40 S0.70
44 40 30.9s
44 40 31.12
44 40 51.28
44 40 31.45
44 40 31.62
44 40 31.76
44 40 31.95
44 40 32.12
44 40 32.28

44 40 32.45
44 40 32.62
44 40 32.18
44 40 32.93
44 40 33.12
44 40 33.2e
44 40 35.45
44 40 33.02
44 40 35.70
44 40 33.95
44 40 34.12
44 40 34.28
44 40 34.45
44 40 34.62
44 40 34.74
44 40 34.09
44 40 )9.12
44 40 35.26
44 40 3S.45
44 40 3$.02
44 40 39.7o
44 40 35.6)
44 40 30.1E

6.0 18.6
7. 20.2
9.5 22.4
7.9 21.0
9.1 21.2
9.1 21.1
7.0 19.4
5.1 19.2
6.7 17.8
6.6 19.8
7.T 22.0
0.1 20.8
e.6 23.2
6.0 21.6
?.5 22.6
4.9 20.4
6.1 21.2

10.0 24.2
.09 21.6

:8.G
11.9 25.2
7.5 22.7
9.2 25.s

10.0 25.0
16.2 30.0
9.5 25.0

12.3 27.7
6.0 21.9

30.5 21.5
11.9 25.1
6.3 23.4
7.7 24.9
6.6 23.5

11.5 27.1
13.5 20.3
6.6 24.0

1.09 31.0
9.1 24.

10.4 27.9
13.6 3St.4
11.6 26.7
21.3 26 .7
17.6 '13.0
10.6 t7.2



44 40 36.28

44 40 36.45

44 40 6.t62

44 40 $6.78

44 40 36.95

44 40 $?.12
44 40 32.20

44 40 57.45

44 40 37.62

44 40 37.7s

44 40 37o91

44 40 86.12

44 40 38.20

44 40 38.45

44 40 se.62

44 o40 39.78

44 40 30.95

44 40 39.12

44 40 39.26

44 o0 5.45

44 40 3 9.62

44 o0 S9.78

44 40 5:9,5

44 *o 40.12

44 40 40.28

44 40 40.45
44 4o0 40.62

44 40 40.78
44 4o 40.95

44 40 A 1.12

44 *0 41.28
44 AO 41*45

44 4o 41.62

4 O 41.95
44 40 41.05

44 dO42,1

44 40 42.42

40 *o 42,d5

44 4o 42.62

44 40 42.18

44-40 42..5

44 40 45.12

d4 0o 43.28

44 40 45.45

0.12 1.109 0.021

0.17 1.025 -00G84

0.12 !.005 -0.G20

0.1l 0.920 -o.0e5

0.1 0.824 -0.096

o.l? 0.979 01.55

0.17 1.016 0.Gse

0.11 0.e60 -0.156

0.1l 0.856 -0.004

0.11 1,001 0.l4

0.l7 0.902 -0.099

o.lr 1.t15 0.214

0.17 0.851 -0.345

0.17 0.990 0.159
0.17 0.85S -0.135

0.17 1.120 0.265

0.17 ).0O5 -0.112

0.$7 0.927 -0.076

0.1 0.669 -0.238

0.1l 0.965 0.276

0.1 0.912 -0.0G3

0.17 I1.627 10.715

0.17 11.6F1F 0.053
0.1 11.56F -0D.114

0.17 11.591 -0,176

0.17 11.448 0.0?7

0.17 11.357 -0.0fo

o0.1 11.300O -0.0os

0.1l7 1.244 -0.055

0.17 11.136 -0.0ea

0.17 1t.tSS -0.002

0.1 11 .041 -0.113

0.12 11.067 0.02s

0.11 I.979 -0.0Ge

0.l1 IO.10.861 -0.117

0.17 10.603 -0.059
0.17 10.112 -0.051
C.17 107^44 -0.028

0.1 10o.625 -0.!19
0.I1 10.567 -0.059

0.12 10.567 0.000

0,17 10.482 -0.084

0.t 10.449 -0.033
0.12 10.360 -0.090

26.? 0.673 0.125 15.S S. 26.r

28.9 O.O 14 -0.159 17.7 11.2 28.9
29.4 0.57? 0..59 IS.6 15.6 29.4

32.2 0.519 -0.054 t7.S 14.1 32.2
35.9 0.523 O.G00 .4 1.5 35.9
30.2 0.514 -0.008 l?. 12.6 50.2
29.1 o.53r 0.023 16.9 12.2 z9.1
34,4 0.444 -0.095 20.5 13.9 34.4

34.6 0.436 -0.000 20.8 13.7 4.6
29.6 0.472 0.038 19.3 10. 29.6

32.6 0.508 0.0?7 17.9 14.9 52.8
25.2 .0.424 -0.0o4 21.4 3. 25.2
38.6 0.382 -0.042 23.? 11.9 55.6
29.9 0.519 0.156 ' .S 12.4 29.9

34.6 0.84? 0.025 I6.s 19.0 34.6

26.4 0.496 -0.051 1.9 8.1 G26.4
29.5 0.529 0.0o5 17.2 12. , 29.5
31.9 O.S29 -0.000 1Y.2 14. 31.9

42.9 0.584 -0.145 23. 19.3 42.9
50.6 0.325 -0.060 2.t 2.6 O0.G
32.4 _ -_0,$8 0.059 r C.r 32.4
37.9

37.8

3e.1

38.7

368.5

38.7

39.0
3 .2
39.5

39.5

39.9
39.9

40.2

40.6

40.8

40.9

41.1

41,5

41.7

42,1

4.2,

42.s

*l .r

*2 .2
·2.e

H-IV-18

INTER)C~DITE CUTPUT FCR QUALIII CCNTRCt
tLAPSEO TlIM OELTA I!AGE ODE11 D FRCO IMAGE OELIA O FRCN O~LA 0DST TST.

MITS Ml S1C TIw LknGTH LENCGTH LfSIrXT ) WIOTH WIOTH WIDTH{YI OISTANCE C 0D
(tCl CK FEET) K FFt) (FEET) ( FEE ) (K CEET ((FEET) (FEET) (FEET)



H-IV-19

INTERIIEOIATE COUTPUT FC4 QUALITY CC¢TRC.
tLAPSED TIE DELTA IMAGE DELTA 0D FRC IMAGE OELTA 0 FRC4 DELTA BEST EST.

R$ MIN S$EC TIHE LENGTH LENGTH LENGTH(XI) WIDTH WIDTH WIDTITI DISTANCE COF 
ISEC) (K FEET) (K FEET) (FEET) ( FEETI (K FEET) IFEET) (FEET) -FEET)

44 40 d'.f2 0.1, 10.1354 -0.026 42.7
44 40 43.76 0.17 10.246 -*0.05 43.0
44 40 43.95 0.1? !0.27, O.21 42.9 
44 40 44.12 0.t7 10.16 -0.119 43.4
44 40 4.1.26 0.17 10.121 -0.OZ9 43.6
44 40 44.45 0.17 10.099 -0.02? 43.7
44 40 44.62 0.17 10.070 -0.029 43.6
44 40 A4.7$ 0.17 6.95S -0.11S 44.3
44 40 44.95 0.:? 10.039 o0.o4 43.9
44 40 45.12 0.17 9.694 -G.145 44.6
4 40 4;.28 0.1t . 9.955 0.061 44.3
44 40 S.41s 0.11 9.806 -0.149 4S.0
44 40 43.62 0.17 9.08e 0.002 45.0
44 40 4*.76 0.17 9.691 -0.I17 45,5
44 40 4595 0.1? 9.662 -0.029 41.7
44 40 46.12 0.1?7 .601 -0.061 45.9
44 40 46.26 0.1?t 9.513 -0.086 46.4
44 40 46.45 0.17 9.430 -0.065 46.8
44 40 46.62 0.17 9.$ 41 o.1t1 46.2
44 40 46.78 0.17 9.406 -0.134 46.9

*11An A,93 pii? 9 ! _, -CIS!?
44 40 47.12 O.t1 9.331 -0.059 47.2
44 40 4r.26 0o.1 9.196 -0.140 4e.0
44 40 4?.41 0.17 9.306 0.110o 47.4
44 40 47.62 0.17 9.162 -0.145 48.1
44 0o 47.76 G.17 ? .193 0.052 48.0
44 40 47.95 0.1? 9.137 -0.056 48.3
44 40 46.12 0.1? 9.123 -0.014 48.3
44 40 40.26 0.17 9.079 -0.045 e4.6
44 40 46.435 - r.7 6.968 -0.090 49.1
44 40 48.62 0.17? .974 -0.014 49.2
44 40 49.7e 0.17 6.959 -0.015 49.2
44 40 4e.95 0.17 , .669 -0.090 49.1
44 40 49.t2 0.17 6.919 0.090 49.2
44 40 49.26 .1? 6.671 -0,0o6 49.7
44 40 49.45 0.1? 6.900 0.029 49.6
44 40 49.62 0.17 8,754 -0.146 50.4
44 40 49.76 O.I? G.1St -0.002 50.4
44 40 49.95 0.17 $.690 -0.0S4 50.7
44 40 50.12 0.117 0.62 -0.066 S1.1
44 40 50.20 0.t1? .675 0.042 10.8
44 40 $0.45 0.17 .S73) -0.101 51.4
44 40 $0.62 0.17 0.629 0.0o9 51.1

4 40 $0.71 O.t6? .464 -0.14S 92.0



H-IV-20

IRTERO3IATE CVTFUT FCR GU&LltY C~RCCfLAPSEG TIHE rCELET 39AE CELTA D FROC IAcE ODELLA D FRC64 DELTA BEST EST.hRS MIN SEC 2TIE LENGTH LENGTH LENCTHIX) WIDTH WIDTH WIDTH(I) DIST1NCE C D0(SECI (6 FEET) (K FEETI IFEET) (K FEET) (K FEET) (FEET) (FEET) IFEET)

44 4G 50.95
44 40 53.12

44 40 30.20
44 4G 51.45

44 40 51.62

44 40 32.76

44 40 51.95
44 0G 52.12
44 AO 52.28

44 40 s2.45
44 40 32.62
44 40 32.78
d4 4A 52.95

44 40 53.12

44 40G 5.28
44 40 53.45
44 40 53.62
44 40 ss.7?e

44 40G 53.95

44 4O 54.12
44 Ao 54.28
44 40 S4.4S

44 40 54.62
44 40 354.7

44 40 55.12
44 40 55.28
44 40 SS.4S
44 40 5).e2
44 40 s3.78-
44 40 55.95

44 *0 56.12

44 40 $6.26
44 40 56.45
44 40 06.62
44 40 56.74
'44 AG s6.9
44 40 St.12
44 40 57.28
44 40 S7.45
44 40 S1.62
44 40 57.7&
44 40 57.93
44 4G SS.12

0.17 6.451 -0.032 S2.2
O.t 6.458 0.G07 52.)
0.7 e.396 -0.0c6 52.3
O.3t 6.398 0.000 32.S
0.7 69.419 0.021 32.4
O.Lt 6.3598 -0.021 32.5
0.17 6.5371 -O.27 52.7
0.13 6.396 0.025 52.5
O.17 6.400 0.004 S2.S
o.27 6.25S -0.426 S3.4
0.17 6.224 -0.002 33.6
o.t7 8.224 OOO0 55.6
O.37 9.152 -0.o0r 54.1

. 6.7.40 0.0! ? 2.0
O.37 6.126 -0.045 34.
O.t0 2.953 -o0.143 SS.
O.317 6.r4 n= 0! 0.5
0.17 7.923 -O.330 55.7
0.71 6.05t 0.G0S 54.9
O.1t7 .92311 -0.108 55.
0.,7 7.606 -0.037 56.1
0.7 t7.834 -0.032 S6.3
0.27 ?.777 -0.057 36.7
o.3 7+.e34 0.057 56.3
0.17 7.604 -0.030 55.5
0.t1 7.716 -0.086 57.t
0.37 7.625 -0.033 37.4
0.17 7.688 0.002 57.4
0.97 7.629 -0.039 S2.6

O.37 7.77 0.088 37.2
0.7 71.620 -0.089 37.6
0.t7 7.372 -0.056 S8.
0. 17 7.570 -O.G00 58.3
0.17 7.3t2 -0.060 S3.7
o.17? .539 0.029 58.5

0.t T7.395 -O.t46 53.7
0.27 7.394 0.001 S9. 
O.T? ?.305 -0.090 60.4
o.27 7.335 0.00 s0.3
0.37 7.395 0.056 59.7
0.3 7T.276 -0.lt? 60.6
o.3t ?.2r7 -O.OiG 60.6
o.27 2.237 -0.056 61.3



H-IV-21

INTERMIEOIAE CVTPUT FOR QUALITY CCT4RC1L
ELAPSEO TIME DELIA IHACE DELTA 0 rRCH IhACE DELTA C FRCM CELIA sGST ET.HSS "IN SEC TIME LECGTH LENGTH LENGIII) WIDTHI W10TH WIDTHII ODISTANCE CS D

(SECI (K FEET) (K FEET) (FEET) (K FRET) (I FEET) (FEET) (ECET) (FEET)

44 40 58.26 0.1t 7.246 G.029 60.9
44 40 5 .4 0.11 r.e7 -0.059 61.4
44 40 5e6.6 0.17 V.246 0.0o9 E0.9
44 40 56.78 0.17 1.221 -O.G05 61.1
44 40 58.95 0.17 7.100 -0.121 62.1
44 40 19.12 0.)? 7.070 -0.03G0 2.4
44 40 19.20 0.11 7.040 -0.030 62.?
44 40 59.415 0.l 7.011 -0.029 62.9
ad 40 1S.7z 0.17 ?7.09 0.059 62.4
44 40 59.76 0.17 7.01l -0.05a 62.9
44 40 59.9S 0.17 7.040 0.029 62.7
44 41 0.12 0.17 6.981 -0.059 63.2
44 41 0.26 0.17 6.952 -0.0?9 63.4
44 41 0.41 0.17 e.921 -0.029 63.7
44 41 0.62 0.17 G.606 -0.117 64.8
44 41 0.76 o.1? 6.864 0.058 64.3
44 41 0.91 0.17 6.031 -0.029 64.5
44 41 1.12 0.11 6.664 0.029 64.3
44 41 1.28 0.17 r 6.805 -0.059 64.8
44 41 1.45 0.17 6.747 -0.059 65.4
44 41 1.62 0.17 F.571 -0.17e 87.1
44 41 1.76 0.17 6.629 0.0S9 66.5
44 41 1.9S 0.17 .517l -0.059 67.1
44 41 2.12 0.17 e.171 0.000 67.1
44 41 2.20 0.l7 6.57) -0.000 67.1
44 41 2.45 0.17 6.864 0.295 64.3
44 41 2.62 0.17 6.760 -0.098 65.1
44 41 2.78 0.17 6.717 -0.063 65.7
44 41 2.95 0.1t 6.676 -0.029 65.9
44 41 3.12 0.17 6.41 -0.147 67.4
4441 3 .2e 0.17 6.600 0.019 66.9
44 41 3.45 0.17 6.483 -0.117 68.0
44 41 3.62 0.17 6.542 0.019 67.4
44 41 3.70 0.17 6.454 -0.088 68.3
44 41 3.95 0.17 6.512 0.01S 67.7
44 41 4.12 0.17 S.512 -0.000 67.7
44 41 4.28 0.17 6.395 -0.111 69.0
44 41 4.45 0.17 .189 -0.201 71.3
44 41 4.62 0.17 6.160 -0.029 71.6
44 41 4.76 0.17 G.249 0.068 70.6
44 41 4.95 0.17 G.230 -0.01a 0.8
44 41 1.12 0.17 G.307 0.o07 69.9
44 41 1.20 0.11 6.2s5 -0.057 70.6
44 41 S.4S 0.17 G.190 -0.00 71.3



H-IV-22

INTERCEIIATE CJTFUT FC6 QUALITY CICTR4C·ELAFSEO TIME CELTA ICAGE DELIT 0 D 0 ICAt E OELTAC D0 rRc DELTI B6EST 6 ST.H4R$ UN SEC TlE LECGTH LEENGTH LENGTHN(X WICTH WIOTH WIO1TH(Y) DISTANCE C D0(ECI) IK FEET) (K FE1T) (FEET) ( )6 FEET (K FEET) (FEET) (FEET) (lEET)

44 41 5.62

44 41 s.7e
44 4A 1.96

44 41 6.20

44 41 6.42
44 41 6.62
44 41 6.78
44 41 6.9I
44 4t 7.12

44 41 7.24
44 41 ?.41
44 42 ?.62

.4 11 e.I2
44 4i 7.2644 4I 7.9I

44 41 6.1244 41 e.45

44 41 6.41
44 4t 8.62

44 41 G.r5

44 41 6.26

44 41 O.45
44 41 O.62
44 41 9I.0

44 41 2.91

44 4l 10,45

44 4 t0. 62

44 42 20.91

44 41 22.12

44 41 22.26

44 4t 2t.41

0.17 6.162 -0.02 71 .6.
0.2? 6.190 0.028 71.3
O.17 6.30e 0.116 s6.9
0.17 6.191 -0.t117 7.2
0.17 6.102 -0.069 72.3
0.17 6.161 0.059 71.6
0.l7 6.131 -0.029 ?7.6
O.t? 6.26e -0.0156 2.2
0.l7 5.956 -0.219 74.1
0.27 5.985 0.028 73.7
0.27 5.966 0.001 73.7
o0.2 6.014 0.026 73.3
0.t7 · 5.964 -0.050 74.0
0,17 5.9?3 70.0.6
0.17 6.014 O .0A4 75.3
0.17 .8e65 -0.128 4.9
0.17 5.901 0.0. 7r4.8
0.17 5.961 0.061 74.G
0.7? 5.1 - -0.004 74.0
0.17 5.864 -0.111 75.4
0.17 5.e67 0.025 65.2
0.27 5.r42 -0.029 71.1
0.17 5.613 -0.029 75.9
0.17 9.410 -0.003 7r.6
0.27 5.r20 -0.090 77.2
0.27 $.t2O -0.010 77.3
0.17 5.753 0.04 76.3
0.17 5.725 -0.019 ?7.0
o017 S.694 -0.031 Tr.S
o0.7 25.04 -0.029 77.6
0.27 5.722 0.057 77.1
0.91 1.659 -0.0967 7.3
o.97 .6653 0.028 77.6
o.17 5.637 -0.026 ?7.2
0.1l 5.606 -0.0321 6.7
0.17 5.699 0.092 7r.4



IPTtEPOEDIAIT OUTPrI FO eUALITV CONTPOL
ODELTA ItAc DELTA 0 fpO 5 If14C ODELI
TIEt LENGTH LECHTH LEhGTHIX4I WIDTH WIDTH
(SlCI fu FEETI (K FEET) (IEET) m FEET) ( FPEETI

t$0816.28
O.1T
0.17
O.1T

0.IT
0.17
0.17
O.11
0.I7
0.17

O.lT

0.ITO.lr

O.IT
O.11
O.t1
O.7T
0.i10.17
0.17
O.11

a.ITo.17
o.1r

0.17

O.I1

O.11

0.IT
O.I1

C.11

0.IF
0.170.11

0.IF
O.t6

O.IF

G.1I

0.1?

3.621

3.e62
3.859
3.600

3.T31
3.478
3.661

3.823

3.609

3.415

S.633
3.534

5.426
3.499

3.356
3.349
3.181

3.238
3.324
2.951

.8.eo7

t.69r.859

2.750

2.204
e.537

2.590

£.410
2.V10

3.621
0.008

0.231
-0.E99
0.151

0.018
-0.25S

O.l95
0.504

-0. 164
0.058

O.t39
-0.540

0.119

-0.099
-0.910

-0.132

-0.018
-0.I62

0.051

0.086
-0.393

0.044
-0.167

0.0t4
-0.074

0.135

-0.04 5
-o.r20

0.052
-0.011

0.0 33
-O.tOS

0.101
o-0.0 14

-0.2t5-0.049

-0.21
-0.,0f
-0.014

0 FpO OenLTA BEST [ST.
VIOTH(TI DISTAKC9 (o 0
(FEETc) rETI) (FEIT)

6.r
0.2
1.7
o.r

8.5
6e.1
T.9
e.s
8.5
6.2

r.7

8.t
8.4

8.5
e.4

6.8

8.0
I0.

10.9

10.e

11.3

II9.
0 .4

52.9

13.9

13.4

H-IV-23

ELAPrsr TImE
HP$5 HIl SEC

44 40 16.28

44 40 1G.45
44 40 IG.62
44 40 16.18
44 40 16.95

44 40 1T.12

44 40 t1.28

44 40 t. 45

44 40 11.6r
44 40 11.18
44 40 I.95
44 40 58.12
44 40 14.r8
44 40 56.14
44 40 18.62
44 40 18.18

44 40 58.95

44 40 19.12
44 40 19.r8
44 40 19.45
44 40 19.62
44 40 1$.T8
44 40 19.95

44 40 t0.12
4i 40 ru.re
44 40 60.45

44 40 20.62
44 40 80.7 
44 40 20.95
44 40 1t.tZ
44 40 21.28
44 40 21.45

44 40 D1.G2

44 40 15.18
44 40 5.g$5
44 40 E2.12
44 40 rue.2

44 40 22.45
44 40 22.62
44 40 2. 7r
44 40 t2.95

44 40 25.12
44 40 E3.t2
44 40 Y3.45

1 



H-IV-2 4

IttPtP~DIAtt e~nfVuT FSC LUALITY CONTRPOL
CLAPSED ?TIN DELTA A&SE ODELTA e mIow I*A& DELTA D rcV1 DELTA ESET EST.

P14S slIm SEC TFtt LECIGTH LL#CST L£EUOIP (l DICT" WIDTH WIDtI"(I gIStAgtc O? 0
(BEC)I fEETM (I FECPT (E:fel FEETI (K FCtfl I rEEl (FEetO (cCItC

44 40 $.82 O.t C.SS00 -0.005 SIS.



i H-IV-25

alrillin S
IV

F'ey

93KPtVC;3Y 8-2G (tELICOPPEY9
I l 8ITAKE, F u't'

tM AMA To SS.*
Cr^n0

IrLAP$~ TIVE
"LPsf Fin$c
ePS NIH SC¢

44 *40 1.oE
44 40. 16.49

44 40 G6.G2

44 40 IMG.s
44 o40 10.95
It to larcte
44 40 It.r2
44 40 IT.t6

s4 to tr.,s

44 40 11.45

44 40 1?.62
44 40 It.?6
44 40 15.49

44 40 MU.6
44 40 IS.Is

44 40 18.r9
44 40o 18.6
44 40 19G.G
44 40 18.95
44 40 s19.1
44 40 19.1E

44 40 19.45
44 40 19.4P

44 4D 19.7t

C4 40 tg. G2
44 40 19.T5
44 40 10.95
44 40 PO.LS
44 4O f0.l'

44 *o lO.ro

44 40 20.42
44 40 MP.6£
44 40 e0.78
44 40 &l.S,
44 *O tl.ro
44 40 el.49

44 40 21.6E
44 40 PI*Y8

44 40o t.95

44 40 MI.I
44 4o fe.to

40 O 2,.4g
44 40 RE.02

'[44 40P.FO

44 40 2E.99
44 40 2S.12
44 40 Mrs,

44 40 1,.49

Ir CI.O$1P$* ACCELOAfTIC'Na.CCTT FC(T/"LC

O.OOO O.O00
0.000 0.000

O.OO0 O.t~oO0.000 0.ono

O.OOO O.ODOO.000 0.000
0.000 O.OGOe.eoo O'con

O.00 O.GOO

0.000 0.000
e.000 O. oo

O.o000 O.OO
e.000 0.000
O.OO0 0o000

0.000 0.060
O.ODo O.GVVI
O.00 O.~00
0.000 0.000

O.OOO 0.000o.ooo o.ooo
o.00ooo 0.00

.000oo O.GOO

o0.000 0.000

0.000 (1.1000
0.000 O.GOO
0.000 0.000

.0oo00 o.ooo

0.ooo O.coo

.000 0.000

0.000 0.000
0.000 0.000O.OOO O.000
O.000 0.010
0.000 0.000

o.ooo o.eooo

e.ooo e.ooo

e.ooo o.ooo

e.ooo e.ooo

o.ooo o.ooo

O.ooo o.oo
o.ooo o.ooo

0.000 OoO00
0.00O OoOOO

0o000 0.O00
0.000 0.O00
0.00O 0.000

O.OO0 O.0oo
0.000 OoO00

0...' 0.O .000
O.000 O.000

2.00

1.20.I.G2*.sr

f .96

2.63

2.GO
.56

l.G8
J.94
2.rr

2.OF

2 .OG

1oEZ

S~. TO

t.SG

3.3F

3.69

3.G9

3.OS
e. sr

0.90
X.8O
s.1r

9. ?

9.0S
a.fn

S. 42
6. S4

4.91

g. F~

0.00

0.90

CoO0

S.r4

S.42
6.54
6.tI
9.FC

6.00

e.eo

s.sa
I.ta
i.0!
t.OG

9.o9

S.11S.rs

I.Uf

1.19

2.13

t.GS

2.19

2.09

1.91

2.13

I .or

9.1£

1.90

2.G9

1.OF

fl.J~

1.23
2.09

2.04

2.59

t.CS

*.07
0.94
0. V9

$.00
I.Re

S.t3

!.Od

I ,04

t.t$

S.26

I.OS

~.t(I

-0.90

-0.90

-0.97

-".9s
-0.9o
-0.95
--0.6
-0.96
-0.9%
-0. Tr

-O.G66

-O.G!
-0.ss
-0.e9
-40.66
-0.65
_o.G2
-0.64

-O. GO
--0.69"-O. 69

-O'. SF

-0.40
-a.$3
-0.33-O..0

-O.33
-0.3)
-0.$O

-O.Pt
-0.O5
-0.30
-0. 96

_0.49

-O.2$

-0.9s

-O.09
-0.40

-0.45

-0.46
0.6

0rIr

ea

Ft_

D_u

v_&

Q_fl

0.Y

asr

0-9e~n

o.o
0-15

-BS

8-0

_B_

S9_9

0--D

%-S9s e

PBS

s Ps

YS c

ma~

ODD

BID-%

20-5
25-0

8s S

tiJI

sZ3

url_51Ma,4
Ell-S



H-IV-26

f*1o1i1 X53pa o -20a (TeLgECOpOeXI
CLAPSEtO trf 4 I VISTAPCE FT!s~ aCxtlw ACCELIATIOl
n14s g hn 1 SEC rFsErt EhIENA TO O/C EcItY'r FT/$SECt

44 40 23.62 . 1.21 -. 4 - 12.2 C.t o



H-IV-27

tITER1E101ATE OCTPUT O0 QUALITY CONTROL
.LAPSED TImE DELTA lrAcE DELTA o FRpoq ilAGE DELTA D FROII DELTA BEST EST.
HRS HiN SEC TIRE LENCTH LENITH LE&CTH (XI IDTH WIDTH DTH DTHIT - DISTACE OF. D

CS(CI to FEET) (1 FEET) (FETl CI FEET) (K FEET) (FEET) (FEET) (FEET)

44 39 99.E 190099.6102 4.08 4.0o8
44 39 59.7F O.1T 3.914 -0.10t
44 39 S9.95 o.IF 4.040 0.066
44 40 0.12 0.$1 3.941 -0.099
44 40 o0.28 0.1 3.667 -0.034
44 40 0.4S 0.1I 3.978 0.091
44 40 0.42 0.17 3.066 -o0.11
44 40 0.16 0.17 3.693 0.07r
44 40 0.95 0o.t 3.946 0.009
44 40 I.1P 0.1? 4.033 0.085
44 40 I.re O.I? 3.968 -0.069
44 40 1.45 0.1? 3.941 -0.02z
44 40 1.62 O.9r 4.036 0.095
44 40 9.76 o.tr 3.666 -0.170
44 40 1.95 0.97 3.844 -0.022
44 40 2.1t O.1? 4.03? 0.193
44 40 2.26 O.l? 4.024 -0.01O
44 40 2.45 0.1r 3.8s2 -0.5Z2
e4 40 k.6r O.I? 4.031 0.163
44 40 2.79 0.1? 3.94T -0.08S
44 40 2.95 O.t7 3.920 -0.026
44 40 3.92 0.1? 4.090 0.169
44 40 3.28 0.17 3.941 -0.t49
44 40 3.43 0.1? 3.995 0.044
44 40 S3.0 O.lr 4.01Y 0.032
44 40 3.T76 0.1 4.053 0.036
44 40 .09S O.I9 3.900 -0.155
44 40 4.1t 0.17 3.886 -0.0.1
44 40 4.2s O.tr 3.916 0.037
44 40 4.4 - O.? 3.994 -0.004
44 40 4.62 O.lr 3.904 -0.011
44 40 4.76 O.I? 3.934 0.030
44 40 4.D5 0.9? 3.990 0.056
44 40 9.12 O.9t 4.0t5 0.054
44 40 s9.2 0.t7 3.94? -0.076
44 40 S.49 G.A7 4.019 0.066
44 40 5.62 O.t 3.703 -0.250
44 40 9.70 0.1F s.Ts4 -0.009
44 40 9.9S O.C r 3.9S4 0.e00
44 40 G0.l 0.97 3.910 -0.044
44 40 6.2 0.17 s.098 -0.092
44 40 0.49 O.1? 3.606 0.000
44 40 0.02 0.9 3.eT4 o.o00a
44 40 0.70 . O.F .85s9 -0.019

?.2 2.111 2.11!
7.4 2.19S -0.000
r.3 8.062 -0.049
7.5 2.062 -0.000
Y.6 2.099 0.0o8
t.4 2.042 -0.09O
F.? 1.930 -0.109
Y.G 2.043 0.10S
7r.S .070 0.02T
7.3 Y.09o 0.09

.S9 2.09S -0.003
7.5 2.033 -0.062
7.3 1.936 -0.095
7.T 1.94T 0.009
T.? e.0oe2 0.13
7.3 1.93E -0.i49
7.3 2.003 0.070
Y7.6 .000 -0.002
7.3 2.029 0.025
7.9 2.039 0.01O
7.9 2.09o 0.053
7.2 2.00£ -0.091
7.9 2.0se 0.061
7.4 2.053 -0.030
t.4 2.S3? 0.064
F.3 9.005 -0.134
7.6 &.:zr 0.084
T.6 e.0S4 -0.03S
?.9 2.0t2 -0.042
Y.G6 .095 0.04l
7.6 2.052 -0.001
7.9 2.051 -0.00t
r.4 2.0or 0.03G
F.3 2.080 -0.006
7.9 2.062 -0.0L9
7.4 2.t16 0.054
7.9 r.102 -0.014
r7. 0.06o -0.014
F.B .9s0o -0.o00
F.G P.010 0.031
F.F 2.0OF 0.090
F.r 2.00 0.013
7.0 R.051 -0.03F
7.F -- .100 0.09?

4.3 e.9
4.3 3.1
4.4 Y.9
4.4 3.1
4.3 3.3
4.4 3.0
4.T 3.0
4.4 - 3.E

4.4 3.I
4.3 3.0
4.3 3.1
4.5 3.0
4.7 e.6
4.7 5.0
4.4 3.3
4.7 2.0
4.5 2.6
4.S 3.1
4.) 2.$
4.9 3.0
4.3 3.2
4.S s.?
4.4 3.1
4.4 3.0
4.E 3.1
4.9 2.0
4. 4 3.2
4.4 3.2
4.9 3.0
4.4 3.1
4.4 3.2
4.4 53.
4.4 9.1
4.4 3.0
4.4 3.1

4.3 3.$
4.3 3.S
4.3 3.9
4.60 .0
4. 5.9
4.4 3.3
4.3 5.3
4.4 S.2

.4.D 1.4

r.2

T.4
1.3

7.9

7.4

r.?
7.6
T.S

t.3

1.5
r.SF.3

T.?

7.3

7.3
T.3
7.9

7. 
7.E
7.3

7.4
7.4
T.3
t7.

7.67r.
7.6
7.6

7.57.4
7.3

T.3
T.4
7.9
7.F
F,0
F7.



~- ' H-IV-28

I#tTEREOlIATE OUTPUT FOR OUALITY COHTROL
ELAPSED TIME DELTA INAGE DEL TA 0D FRO IMAGE OELTA 0D ",O DELTA SEST EST.
MRS 18 SEtC TIME LENGTH LcttGTH LGTHN(XI) WIDTH WIDTH fMOTH(Y) DISTANCE OF D

(oeC) Q FEET) (R FEET) (FEET) (R FEET) (K FEET) (FEET) (FEET) (FEET)

0.11 4.s02 0.193
0.17 3.8e7 -0.178
0.17 3.681 -0.0S
O.2I 3.609 -0.00o
0.17 3.84 0.045
0.17 4.031 0.1sT
0.1r 4.011 -0.020
0.17 4.091 0.080
0.17 4.028 -0.065
0.17 3.862 -0.166
0.1r 3.783 -0.078
O.17r .921 o0.23
O.17 3.961 0.040
0.7T 3.674 -0.087
o0.Tr .961 0.0oe
0.17 3.006 -n. ss
O.tr 3.91S 0.109
0.1T 3.e6Y -0.047
O.tr 3.994 0.12T
0. !' 3.Te- -C. ::
o0.17 .966 -0.0o8
0.1t 4.114 0.tO
0.17 4.036 -0.135
0.17 $.6ss -0.183
O.lt S.9r4 0.069
O.17 3.673 -O.Est
0.1T 3.906 0.e3
0.1' 4.009 0.103
0.2Tr 3.166 -0.E43
0.1? $.082 0.116
O.I? 3.829 -0.05
0.27 * 3.909 0.080
o.1 3.1`6S -0.145
0.)t &.e81 0.110
0.1.? .054 -O.O0r
c0.1 4.08o 0.£24
O.t s.8800 -0.19P
0.2r 3.930 0.070
0.1? 3s.sr o.02e
0.e1 s.ot0 -0.001
O.1F 5.933 -0.043
0.1t $.939 0.000
0.1T 3.009 -0.074
O.1F S.Os -0.02o

7.3 2.094 -0.014
1.0 .0o5T -0.019
T.7 9.00) -0.0o0
t.8 8.091 0.08O
7.e E.o0T -0.065
7.3 2.037 0.010
7.4 2.001 -0.036
7.2 e .109 0.108
7.3 r.0o2 -0.084
r.1 2.028 0.002
7.8 E.015 -0.01t
r.5 6.014 -0.002

r.e 2.074 -0.014
T.5 2.037 -0.038
7.0 I..STG 0.081
?.0 2.050 0.074
7.0 r.036 -0.0tE
r.4 8.989 -0.049

t.S t.040 0.084
7.1 P.03 -0.004
r.3 2.000 -0.02e
7T.Y .01 0.003
7r.s .062 0.049

6.1 2.039 -0.03
7r.0 .016 -0.024
7.4 2.01s 0.059
7.9 E.024 -0.0S1
1.8 1.9i6 -0.026
r.r 2.013 0.01o
7.0 2.943 -o.oro
7.9 2.030 0.0o8
7.0 1.987 -0.043

.?T e.067 0.100
7.3 2.07O -0.000
7.0 1.091 -0.08O
r.5 Ec.l8 0.127
7.4 2.Os -0.050
7.4 E.0OS -0.023
7.S 2.119 O.0F
7.9 2.02s -0.090
F.F e.lso 0.t11
?.T 0.000 -. 0oro

44 40 4.9s

44 40 T. Ie
44 40 T.28
44 o0 7.4)
44 40 T7.Z
44 40 T.78
44 40 7.95
44 40 6.12
44 40 8.2E
44 40 8.45
*4 40 8.62
44 40 8e. 
44 40 e.95

44 40 9.12
44 40 9.t4
44 40 9.45
44 40 9.62
44 40 9.78
44 40 2.95

4 I0 0. 5
44 40 10.e8
44 40 10.4)
44 40 30.6S
44 40 10.71
44 40 10.95
44 40 11.22
44 40 1I.28
44 40 11.45
44 40 11.82
44 40 11.T8
44 40 11.95
44 40 12.1t
44 40 1e.o0
44 40 12.4s
44 40 1E.C2
44 40 18.78
44 -40 12.95
44 40 13.12
44 40 IS3.2
44 40 3.45s
44 40 13.42
44 40 1s.ro
44 40 13.85

44 40 14.1t

4.3 3.0
4.4 3.8
4.5 3.t
4.3 3.4
4.S 3.2
4.) 2.9
4.5 1.0
4.3 9.9
4.5 E.9
4.5 3.2
4.5 3.S
4.3 3.0
4.3 3.1
4.4 3.3
4.9 S.0
4.6 3.2
4.4 3.1
4.5 3.2
4.6 £.6

4.) 3.0
4.S 2t.
4.5 21.8
4.S 3.E
4.4 3.1
4.5 3.6
4.5 3.1
4.4 3.0
4.3 3.4
4.5 3.1
4.4 3.2
4.7 2.9
4.5 S.4
4. 5S.1

4.6 3.1
4.3 2.9
4.4 8.0
4.S 3.0
4.$ 3.2
4.9 s.0

4.2 3.4
4.4 8.$

7.3
7.6
7.7
Y.,
T.6
T.3
7.4
7.2

7.3
T.e

7.6
7.S
r.s

7.97.s

7.0

r.o

F.e

t.6
r.4
7 ,
r.s
1.1
r.s
7.r
r.8
6.2
t.8
r.4
t.S
r.G
r.r
.re

t.e

7.r
7.0
7.G7.8

7.4
r.4
r.8

F,
7. 5
7.7



H-F'-29

IMTERNEOIATE OUTPIT F3 QLUALITY CONTROL
ELAP ED TIME DCELTA 10GE DELTA D 700 H10E OELTA D FROM DELTA BEST EST.
NRS IH S EC TIHE LEf"TH LENOTH LEKTH"(X) D1TH WIDThH WIDTH(IY DISTANCE 0f 0

1SECC) E FEET) ( rFEET) (FEET) cm FEETI (K FET) (IFEET) (IEET) (FEET)

0.17 5.913 o0.040
0.1l7 .940 0.027
O.Ir 5.961 0.0o2
O.1T 4.008 0.047
O.Ir $.913 -0.094
o0.1 4.054 0.140
O.I1r .925 -0.131
O.1r s.8er -O.035
O.1? 4.052 0.145
o.1? 3.99r -0.075
o0.1r .809 -0.070
O.1 s3.909 0.108
O.1? 5.67r -0.116
0.1? 3.974 0.101
o.lr 3.915 -0.056
0.17 3.900 0.046
0.1T . S3.42 -0.2r0
0.17 3.0815 0.0o10
0.1? 5.635 -0.170
o0.17 .Gs 0.030
o0.17 .488 -0.185
O.I1 3.57T 0.009
O.,I? .0G4 0.091
O.I 53.563 -0.111
0.11F .431 -0.135
O.Ir 3.453 O.OZr
O.Ir 3.626 0.114
o.1r 5.349 -0.2T7
o0.1? .2?4 -0.075
O.1iT .130 -0.145
O.Ir .019 -0.11l
O.1? $.135 0o.11
o.1T 3.135 0.001
0.1? 3.020 -0.115
O.t7 3.191 0.T71
G.Jl? .911 -O.S90
0.1? 5.144 0.41 
0.17 2.1T5 -0.349
0.1? 5 .601 0.106

O.1?r .926 0.109
0.I7 e.0ro -O.E2s
0.3? E.404 -0.210

7.G
P.s
r.s
7T.
7.G
7.5
T.S

7.8r.5
r.s

7.6

r.G
V.4
7.6
7.4
t.9

r.0

8.5
8.5

e.5
e0.
0.G
0.0
0.0

0.2
o.8

90.

{0.3

9.0
9.4
0.4
0.0

0.e

9.5
10.7
1o.s

to.9

1.9ss -0.14s
2.053 0.129
1.909 -0.064
Z.057 0.060
8.915 -0.002

.015 0.050
2.042 0.030
2.011 -0.031
2.064 0.053
1.961 -0.109
2.015 0.054
1.968 -0.040
1.G00 -0.082
S.943 0.0596
1.920 -0.010
1.Sr? 0.051
t.9t9 -0.058
1.94 -0.024
1.?90 -0.105
1.so1 -0.040
1.6T9 -0.OT0
1.G78 -0.001
S.695 0.011
1.G15 -0.000
!.510 -0.053
5.471 -0.065
5.439 -0.015
i.3S6 -0.094
1.31`3 0.000
1.440 0.06r
1.4CS -0.027

.42,b 0.016
1.430 0.002
1.594 -0.03?

9.300 -0.0`?
1.416 0.030
t.3l0 -0.060
1.337 0.00(
V.263 -0.072
1.130 -0.135

1.435 -0.002
1.40O -0.300

4.? 2.8

4.4 5.1
4.6 2.9

4.4 3.0
4.6 5.0
4.5 2.0

4.4 3.9
4.5 S.1

4.4 2.9
4.6 R.0
4.3 5.1
4.6 2.0
4.8 2.0
4. e.8

4.7 9.e
4.0 2.0
4.1 5.2
4.0 5.0
9.1. 3.1
S9.r .9
S.4 S.1
5.4 2.9
3.4 2.?
9.6 F .P
0.0 2.75.0 8.0
6.E 2.4
4.t 1.0

6.4 9.t
0.4 3.1
0.9 5.3
G.e $.1
0.6 S.G
0.4 5.1

0.? 4.0

7.1 5.0

.O . .9
e.6 l.S

44 40 14.8E
44 40 14.45
44 40 14.62
44 40 14.78
44 40 14.95
44 40 S.t12
44 40 I5.P2
44 40 15.45
44 40 15.42
44 40 11S.78
44 40 S5.95
44 40 10.12
44 40 16.20
44 40 16.43
44 40 16.62
44 40 16.70
44 40 16.95
44 40 S1.12
44 40 17.20
44 40 17.4S
44 40 1?.02
44 40 (1.1T

44 40 T.095
44 40 10.12
44 40 e.tre

44 40 10.45
44 40 t0.G2
44 40 10.18
44 40 10.95
44 40 19.12
44 40 19.28
44 40 19.49
44 40 19.C2
44 40 10.70
44 40 12.95
44 40 20.12
44 40 20.EO
44 40 20.45
44 40 20.02
44 40 20.T1
44 40 20.09
44 40 Rl.J2
44 40 51.24
44 40 81.45

Y.6

7.9
0.3
r.4
.86

7.5
r.,
7.6

7.5

r.6
r.4

7.8
r.4
r.6
r.4

.o9
7.0

8.3
*.3
0.$
6.5
0.3
8.5
e.6

0.6
8.2e.8

9.e
e.o

9.9
8.4
9.4

0.0
O.9

1.3
t0.5
10.0
10.1

10.,

10.0



', H-rV-30

INTYEMDtlATE OUTPUT F(c OUALITY CONTROL
AG OLT A O DELT4A 0 FROa DELTA DS FT EST.

LE9*TH LENGTH LENGTH(XIJ DTOTH WIDTH OVTH"(VT DISTANE Of D
( FEEtl) ( FEET) - (FEETIt FEET) (K FEETIt (FEETI (FEET) tELI

LASEOD TINE OELTA
HQR5 FI SEC TIme

($ECI

s.s t.
· .9 )tO.9
8,.9 0.

3.0
3,2 it. l
4. 1I. 5
S.r It.7

$.5 s!.G
$,0 15.3

. 12. 3
S.S 11.0
S.S It.G

4.9 1t.0

S.4 13.1
C.4 14.$
S. 139,
S.G t4.0
4. Z it.,T
5.{ 14.3

9.0 14.4
4.0 13.8

5.9 15S.3

9.9 IS.

$.$ 14.G

t.O 11.S

9.0 15.$

r.4 Iz.!

S.5 I G.t

S.~ 17.4
0.0 14.G

r,8 Lr.4

r.e Ir.S

C.9 1.E

d.O SO. c '

e.e Itcr
G., IG.S6. 9 to.C

0.1 lo.0

T.$ It. I

0.0 YO.O

f~o r5.3

G.T 10.2

·.9 Go. 
es ao.5

I.'13 -0.015

2.14t 0.00o

t.089 -0.051

I.o19 -o.OrO

t.080 0.062
1.048 -0.0O3
o.95sr -o.o092
0.994 0.038
0.9ST -0.021
S.008 0.03S

t.lp8 0.1 a
1.14G 0.019
9.125 -0.oZS
Y.IES -0.025

t.llO -0.066
1.084 -0.02t
t.004 -0.080
t.lS6 0.132
0.911 -0.165

0.903 0.012
s.-nP 9.079
t.009 -0.05O
0.90ro -0.039
0.999 0.020
0.949 -0.050
0.885 -O.0G3
0.920 0.041
0.906 -0.02Z
0.95i 0.02t
0.914 -0.01r

.O~6 -0.054

0.e62 0.021

O.Cet 0.002
O.TPS -0.140

0,700 0.00~1
0.000 O.MO1
0. rrJ -0.029
O. rl -0.01P9
0,752 -O.01O
0. It5 -0.0e9

0.7ra 0.040
0.Y10 -0.061
O.0f -0.093
v. T0o 0.o04
G. ISO 0.099

8.0
0.o

e.s

¢.9
0.4

e.r

9.
9.G
9.S
9.0
0.0
r.s

e.O
z.r
e.E
o.G

0.0
O.G
9.4
0.Y
e.G
3.0
9.4

0.0

0.5
9.0

10.0

S.C

.Oe

S0.5
S0.5
J2.6
tI.9

ll .O

11.6

11.0

tP.0

19.013.4

12,0
Y2.0
|2 .0

44 40 tI.6Z
44 40 21.Te
44 40 21.95
44 40 E2.12
44 40 22.28
44 40 Z2.45
44 40 M2.62
44 40 22.?o
44 40 22.39
44 40 23.12
44 40 ME.S8
44 40 23.45
44 40 93.62
44 40 23.73

44 40 e2.95
44 40 Y4.12
44 40 E4.P8
44 40 E4.45
44 40 ;4.62
·44 40 4.To

44 40 ;9.1I
44 40 R5.08

44 40 25.45
44 40 ES.62
44 40 2s.70

44 40 25.D5
44 40 P6.$E
44 40 RO.PS
44 40 PG.45
44 40 £6.GZ
04 40 26.Tb

44 40 Ee.93

44 40 MI.RP

44 40 Rr.ro

44 40 Of.49
44 40 82.62

44 40 ET. 8
c4 40 ar.0c

d44 40 90.1t
44 00 90.EO
44 40 YO.4S
d4 40 20.6C
64 40 gO.ro

O.tf Y.GIS O.IYI
O.F tZ.Tl O0.105
O.tF Y.G1G -0.102

.17 £ .438 -0O.lr8
O.17 £.369 -0.076
O.IT 2.441 0.050

O.Itr r.38 -0.105

O.Tr 2.340 0.00o

0.17 2.Z29 -0.111t

O.Tr E.40f O.l?2

o.11 Y.SG 0.115

O.$T R.I45 -O.1t3
O.1t R.E5s -0.068
0.17 r.rss -0.017

O.$T 1.997 -O.t6i
0.1T 2.lZ4 0.1tL

O.Ir Y.112 -0.01t

O.IF ' Y.336 0.24
O.r 9.993S -0.345
O.Sr R.Or7 M.0rs
e.!! ?.eC -o nt!
O.lr P.162 0.09o

O.ir 9.v3r -0.£09
0o.t Y.022 0.069
O.fr $.900 -0.115
O.t1 I.fls -0.194
O.Itr s.42 0o.02

O.1~ t.090 0.156
O.1r s.TZ9 -0.169

0.1r J.640 0.110
olr .,03o -0.002

O.Ifr i.ros -o.is$
o.Ir .o697 -0.000

O.Tr t.S90 -0.107

O.If 1.060 0.070

G.Sr 9.02E 0o.,1
0.2r J.5S4 -o0.e41

0.tI t.S9G O.OIY
O.IT 1.50C -0.0100.21 S.98G -0.010
O.tt t.G50 -0,0I

0.I7 ,.550 0.103
0.17 g.5S0 -0.000
O.Ir 1.4Y -0.071

11S3
10.9

11.3

12.5

*Y.r
Ir.6
1Z.0
1Z.3

11.6tZ.G
1t.0

13.2

14.O
13.9
S4.0

I£.t
14.8

t4,.

IA.411.5
gd:4
S$.O

25.3

16.6

tT.~

10.5

Ir.3

T1.0

10.t

1r.4

10.6

10,0

10.$

10,$

1r.9
10.e

10.1

DOD

20. 0

ID.I
ao.o

20. D



H-I¥-31

eLAPSEO ItIE MULTl
105 1411 SEC 1TlC

02ECD

INTERIEDIATE OVTPUIt FOt OUALITY COITROi
IAG&£ DELTA 0 Fe(," I1UAGE DELTA 0 TOO DELTA BEST ES 1T.
LEIWCTH LENHTH LE#GITH1) u01TH VIIOTH WIDTHT) DISTtCCE OF 0
C1 FEET) (K FEET) (FEET) 41 FEET) (K FEET) (FEETI (FEET) .FEET)

0.91 1.591 0.134
0.1r J.466 -0.123
0.1? 1.321 -0.143
O.Er s.4)0 0.02D
0e.1? 1.92 -0.016
0G.Ir .355 -0.03O
G0.F 1.529 0.173
e.1r 1.540 0.Ot2
0.o? 1.664 0.123
U0.17 .494 -0.170

0.9S 1.341 -0.150
o0.1 1.424 0.060
0.fr 1.r26 -0.146
o.?F 1.564 G.09Z
0.97 .308s -0.060
C.s? 3.453 0.14S
O.sr 1.596 -0.057
O.97 I .225 -0.7l1
0.17 3.354 0.129
0.1r .. 034 -0.31o
0.11 t . 11s 0.142
o.1? 1.301 0.125

0.17 1.135 -0.146
O.1r .1es0 0.01
0.17 0.945 -0.200
0.2? 1.1e6 0.o00
0.5? .1.06T -0.1lt
0.17 1.353 0.286
O.IF 1.l59 -0.193

.1? 1.10TO 0.0O
o.07 .e203 0.08o
o.l? 1.18? -0o.076
o.1? 1.eM6 o.oT3
o.1r 1.091 -0.169
09.1? I.l26 0.054
G.1? 1.S09 0.03
0.11 0.053 -0.855
0.12? .109 0.236
0.23 1.082 -O.t't
e0.9 0.948 -0.10O

.1? 3.10D -0.109
0.1S 0.000 -0.300
0.t? 0.090 -0.108
CO.t 1.000 0.193

98.6
20O.

22.4
21.0

23.6
19.4

19.2

ft.O

20.5

21.2

21.0

98.6

25.2

25.6

25.0
30.0
25.0

21.9

24.9
23.5

Er .o
pO.s

24.6

3S.0

20.0

es.9

r3.4

24.?

20.?

C4. t

53.0
84.0

0.72£ -0.0o5 32.6
0.71S -0.007 te.r
0.704 -0.0t1 L2.9
0.495 -0.009 15.1
0.77rl 0.07r 13.
0.719 -0.056 12.7
0.75G 0.0o0 E2.3
0.695 -0,041 , 5.1
0.023 0o.t2s 1.o
0.648 -0.J35 13.2
0.Z6r -0.061i 4.3
0.7Tr O.146 11.7
0.634 -0.141 14.3
0.664 0.031 . S.
0.600 -o0.OG 13.
0.59? -0.0$3 11.1
0.694 0.107 13.1
0.642 -0.052 14.,
0.650 0.0or 14.0
tt -i -0.099 16.5

0.604 0.134 S3.5
0.359 -0.089 15.3
0.154 -0.041 16.4
0.606 0.054 34.9
0.659 0.051 33.8
0.506 -0.03 13.5
0.589 0.003 15.4
0.53s -0.015 15.9
0.403 0.030 13.3
0.0Gl 0.002 135.
0.s99 -0.000 1S.e
0.520 -0.073 3I.3
0.609 0.065 14.9
0.5s8 -0.02r7 15.
0.710 0.12E 12.0
0.501 -0.E09 10.1
0.641 0.140 14.2
0.S14 -0.067 15.0
0.922 -0.053 t7.4
0.t10 -0.000 1r.0
0.400 0.095 14.0
0.054 -0.051 10.4
0.990 0.045 19.2
0.549 -0.046 t0.6

44 40 26.95
44 40 Z9.9t
44 40 29.20
44 40 29.43
44 40 29.62
46 40 29.10
44 40 29.95
44 40 30.12
44 40 0.R20
44 40 30.45
44 40 30.62
44 40 30.178
44 40 30.95

44 40 31.12
84 40 31.20
44 40 31.45
44 40 31.62
44 40 31.78
44 40 31.95

44 40 32.12

44 40 32.28
44 40 32.4G

44 4o 32.62
44 40 32.7`
44 40 32.93

44 40 33.12
44 40 33.28

44 40 35.45

44 40 355.62
44 40 33.79
44 40 33.95
44 40 34.32
44 40 $4.20
44 40 34.45
44 40 54.68
46 40 34.tG
44 40 34.9S
44 40 35.12
44 40 35.20
44 40 59.41

4O 40 S9.02
44 40 3s0.7
44 40 359.0S
44 40 S0.$&

T.0
t.s

9.s

0.0

7.6

9.5
9.1
7.0

G.9

0.7
6.0

7.1

0.6

10.0
7. 5l4.40.9

1O.0t.0

9.8
t7.5e6.2

10.0

19.9
e.3

11.9
10.0

8.0

7t.9

0.0
10.0

13.0

11.0

67.0
so.e

10.6
2o.2

21.2

38.4

- 21.0

19.4

37.6
19.0

22.0
20.6
23.2

s1.6
£e.622.8
20.4
21.2
24.2
3).8

r3.0
20.03t.t

25.323.0

24.i

26.3
24.8

£<.9

$3.4

£G.r

29.7
D5.0
27.2



H-IV-32

INTERMEDIATE OUTPUT FOM QUALIYY CONTROL
ELAPSED TIE OELTI IPAGE DELTA 0 fRO1 INAGE DELTA D FRO79 DELTA BEST EIT.

fRS PN1 SEC TIME LENGTH LEHNTH LENGTH (X) WIDTH WIDTH V. IDTH() DISTAsCE O 0

(IECt) I FPET) (K FEET) (FEET) I FEET) (K EET ) (FEET) (FEET) (FEET)

o0.7 1.109 0.021
0.17 1.025 -0.084
o0.1 1.005 -0.020
0.11 0.920 -0.085
0.17 0.824 -0.096
0.2t 0.919 O.155
0.11 i.08 0.038
0.27 0.860 -0.196
0.27 0.616 -0.004
.t17 1.00f 0.145

0.17 1.175 G.274
o.1r 0.853 -0.345
0.11 0.990 0.1S9
O.t7 0.655 -0.235
O.27 1.120 0.£65
O.t1 1.003 -0.117
0.81 0.992 -0.Ors
0.17 0.689 -0.t3S
0.1T 0.965 0.?27
O.tT 0.912 -0.093

t6.? 0.673 O.1ts 13.5
26.9 0.514 -0.159 IT.T
29.4 0.s91 0.059 15.9
52.2 0.519 -0.054 1T.9

35.9 0.525 0.005 . 1.4
30.2 0.514 -0.006 IT.?
r9.1 0.55T 0.032 16.9
34.4 0.444 -0.093 20.5
34.6 0.436 -0.009 tO.6

29.6 0.472 0.035 19.3

259.2 0.424 -O.0O4 21.4
35.6 0.592 -0.042 23.7
29.9 0.519 0.S13 IT.5

34.6 0.4?7 0.0r6 i6.6
26.4 0.496 -0.051 10.3
29.5 0.529 0.039 7r.r
31.0 0.S29 -0.000 1r.E
42.9 0.304 -0.t14 2S.?
30.e 0.323 -0.00 2e.t
SY.4 0.592 0.059 2$.1

15.2 e6. ?
21.9 gs.9
13.6 29.4
14.7 32.2

0.9.S 35.9
SP.6 30.t
1M.E t9.1
13.9 34.4
25.? 5 4.6
10.3 29.6
A.0 a 52.6
9. r25.2

11.9 35.
2e.4 r9.0

s0.0 .4.6
0.1 ee.4

12.3 29.S
64.7 31.6
69.1 42.9
2.0 30.6
G.? S9.4

44 40 36.20
44 40 $6.45
44 40 36.62
44 40 56.10
44 40 39.95
44 40 37.12
44 40 3T.29
44 40 3T.45
44 40 37.62
44 40 53.76

44 40 38.12
44 40 36.28
44 40 36.45
44 40 38.42
44 40 59.70
46 40 39.95
44 40 So.1e
44 40 39.20
44 40 D0.45
46 40 39.6t



MI2fM2I I EXPEWl#£Ct 8-t6
ELAPSED TIMlE T 2 DI TANCE FROM CLOSI6OG ACCELERATION
"HIS Him SEC fEEt T PEEt PEET AG1A TO $/C VELOCITY FP/lCCE

(PFET) (PIIS EC)

44 39 59.e2 o0.7 -0.84 - .108 r. 0.000 0.000
44 S9 59.78 0.95 -0.5 -. r1.4 0.000 0.000
44 39 59.95 0.83 -0.85 -1.19 7.$ 0.000 0.000
44 40 0.1l 1.01 -0.67 -1.1? 7., 0.000 0.000
44 40 0.28 S.11 -0.88 -1.16 1.6 0.000 0.000
44 40 0.45 0.94 -0.o4 -1.1? .4 0.00 0.0II IO 0.Il -0.84 -!.IF F .1.4 O.OOD O. 00
44 40 0.62 1.16 -0.et -1.16 r.r 0.000 0.000
44 40 o0.8 1.10 -0.? -1.156 t.G 0.000 .000
44 40 0.95 1.00 -0.67 -1.10 r.s 0.000 0.000
44 40 1.1t 0.64 -0.68 -1.11 r.3 0.000 0.000
44 40 1.26 0.96 -0.86 -1.16 7.5 0.000 0.000
44 40 1.45 1.01 -0.67 -I.o1 r.5 0.000 0.000
44 40 &.62 0.63 -0.o7 -1.17 r.3 0.000 0.000
44 40 1.16 1.15 -o0.6 -1.10 1.1 0.000 o0.00
44 40 1.S 1.20r -0.88 -I.Ir r.r 0.000 0.000
44 40 t.12 0.8s -o.s, -. 1iS 1.3 0.000 0.000
44 40 2.29 0.86 -0.04 -1.18 7.s 0.000 0.000
44 40 t.45 1.14 -o.8r -I.Ir 7.6 . 0.000 0.000
44 40 .67 0.e84 - .e . .oo _._oC
44 40 P.76 1.00 -0.8 -I. r. 0.0oo0 0.000ono
44 40 2.9S5 1.0 -0.er -1.168 .9 0.000 0.000
44 40 3.re o.r4 -0.e4 -1.50 7.c 0.000 0.000
44 40 3.2e 1.01 -0.87 -!.1 1.S 0.000 0.o000
44 40 3.45 0.03 -0.08 -I.0O 7.4 0.000 0.000
44 40 3.62 0.87 -0.64 -1.19 1.4 0.000 0.000
44 40 3.7e 0.81 -0.64 -1.19 r.s 0.000 0.000
44 40 5.95 1.09 -0.87 -1.1ie .0 0.000 o.000
44 40 4.H1 2.22 -0.86 -s.lIT .6 0.000 0.000
44 40 4.r 1.06 -0.85 -s.1 .5 0.000 0.000
44 40 4.4S 1.08 -0.81 -'.l7 7.6 0.000 0.000
44 40 4.62t s.0 -0.80 -1.16 .8 0.000 0.000
44 40 4.r 1.0 --0.6.F s5 0.000 0.000
44 40 4.95 0.92 -0.05 -I.tr r.a 0.000 0.00o
44 40 5.12 0.85 -o0.o -t.1r 1.3 O.000 0.000
44 40 S.28 1.00 -0.86 -1.168 F. 0.000 0.000
44 40 S.4 0.0688 -0.60 -1.1 .4 0.000 0.000
44 40 9.6E 1.38 -0.90 -1.19 -l. 0.000 0.000
44 40 5.10 1.38 -0.90 -l.t 1r.9 0.000 0.000
4440 o 5. 0.98 -0.8? -1.10 T.5 0.000 0.000
44 40 0.lt 1.0o -0.G8 -0.I1 7.6 0.000 O.DO0
44 40 8.r8 0.L? -0.08 -1.10 F.r 0.000 0.000
44 40 6.49 1.10 -0.oe -1.16 V.? 0.000 0.000
44 40 0.62 1.14 -0.68 -. t .O .ooo000 0.0oo0
44 40 c.r18 1.r -0.90 -1o.s§ 1. 0.000 0.000



kr-I34h

22FI0Ral"2T 2-2e

2E
"ET 

oI STAKrC FRO
s&E5A TO S/C

(FteeTI

ACCELERATO1N
FT/SECt

0.000
0.000
0.000
0.000
0.000
0.000
O.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0,000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000

0.000
0.000

0.000
0.000
0.000

0.000

0.000
0.000
0.000

CLA8PS£0 TI3
RS 1lIN SEC FEET

C"rl ", 

MT81! 

44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40

44 40
44 40
44 40
44 40
44 40
48 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40

44 40

C4 eo

4.95
1.12

r.45
1.42

1.95T.1 

2.26
8.45

8.14
0.95
9.82

6.45
9.62
9.e7
9.98

10.12
20.45109.T

10. 4
to0.9

11.12
It.28S
1t.45

11.4Z
l1.18
81.95

t2.45
12.99

12.88

13.22
13.45
15.22

14.18

0.80
1.14
1.28
I .er

.t54
0.84
0.68
0.14
0.85
1.18

2.05
o.gr

1.14
0.91

t.06
1.8I8
0.91

0.95

o.ST
0.59
0.03
I.18
1.04
2.S6
1.08
0.88
8.3s
l.12
t.t3
i.01
I.5G
I .8
1.81
0.l?
1.13
0.90
0.94
0.94
I.O2
2.01
1.16
1.10

-0.81
-0.8e
-0.20

-0.91
-0.29
-0.23

-0.28-0.00
-0. 8

-0.28
-0.80

-0.81

-0.ee
-0.20
-0.20

-0.89
-0.02

-0.01
-0.86-0.04

-0.88
-0.r8

-0.06
-0.91-0.96
-0.22
-0.82

-0.28-0.06

-O.Ol-0.89

-0.08

-0.80
-0.01
-0.26

-I.it-1.87

-t. IG

-$.16

-1.87

-S.t1
-2.19
-1.19-2.18
-1.17

-9.t1-2.10
-1.10

-8.17
-I.18-1.27

-1.18
-1.17
-2.10

*t.!S-1.16
-I.I2
-I.IF
-t.21
-t1.8_X.lag

-1.10
-1.19

-9.82
-1.16

-1.13

_s.16

-P.I1

-I.lt
-t.tG

-8.10

-2.80
-8.87

-1.5 2

-8.17
-8.82
-8.37

-2.16

CLOSING
oELOC ITY

Frt/sEC 

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.00
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

1.S
1.6
7.1
T.0

T. 1.0
7r.
7. 

r1.

T.s

7.6
r1.

1.2
71.

1.c 
7.6

7. T

r.S

r.0

1.4

7.4
7r.

7.3

7.2

7.3
F. 1

. 4
1.2

1.0

7.s
7.e



C(MI4NI S t3Pt£RI:NT s-re
DIST1NCE rRC' CLC I N
ACENA TO S/C ELCCIlI

ELrttT (FT/SEC)

Y. 0.0181.5 ; 
7.5 0.012
T.S o0.017
7.s -0.G05
?.5 -0.046
7.5 -0.055
7.5 -0.05
7.5 -0.012

7.S 0.007
7.5 0.1ol
1.5 0.016
7.5 0.020
r.5 0.016
7.5 -. 0t12
7 .5 0.00G

7.s5 0.04?
7.5 0.072
7.5 o.016

?.5 0.014
7.5 0.G51CO.GC
.5 0.0114

7.5 O.GSt
1.5 O.G04
?.5 0.05S
7.8 0.042
7.8 0.034
?.6 0.054
7.e 0.0G0
7.6 0.030
1.6 0.OO1
7.8 0.001
1.5 -0.x02

?.6 -0.06z
.6 o-0.043

7.8 -O.071
7?~~.6 ~-0.04a

.6G -0.025
7.8 -0.013
?.G -O.OtS
?.8 0.002I.6 -O.aO
1.6 -0.004
7.S -0.000

r-rvI-35

ItAPSED 115E
hR5 NIN SEC

44 40 1.28
44 40 1.45
44 40 1.62
44.40 .78
44 40 1.95
44 40 2.12
44 40 2.28
44 40 2.45
44 40 2.82
44 40 2.78
44 40 2.95
44 40 3.12
44 40 s.26
44 40 3.45
44 40 S.62
44 40 3.78
44 40 3$.5
44 40 4.12
44 40 4.28
44 40 4.45
44 40 4.f2
44 40 4.17
44 40 4.95
44 40 S.12
44 40 s.28
44 40 5.45
44 40 5.62
44 40 S.78
44 40 5.95
44 40 6.12
44 40 6.26
44 40 8.45
44 40 6.62
44 40 6.78
44 40 6.95
44 40 7.12
44 40 7.28

, 44 40 7.45
44 40 7.62
44 40 7.71

·44 40 ?.95
44 40 4.12
44 40 4.28
44 40 C.45

ACCELERATICH

J ,J

-0.000
-0.000

-0C000
-0.000
-0.00G0

-0.000
-0.000

O.000

-G.rGC
-O.GGG

G.G00

0.000
0.000
0.0000.000
0.000G

0.000

0.000
0.000

0.000
O.GGG
0.0G0
0.000

O.0GG

-C'.OGOG

-0.000
0.000

-0.000

-0.000

-0.000
-0.000

-0.000

-O.GGG
-G.GCG
-o .OGO

-O.GGG

- -7.g ;)"_2



C0618I 1 R8 UI9,Nt S-P6
DISTANCE FKC4
A864NA TO S/C

(IFEE7T)

?.S
2.S
r.s
7.9
2.5
2.5
2.1r.9

2.s
1.9
?.6
2.9

7.6
2.9?.6
2.6

t.6
7.6

.t5
2.9

72.

2.9

T.S7.6

7.6

?.1

.95
?.9
7.9
7.6
72.6
*.S
2.5
7.5
2.S
T.5

T.5
T.S

2.9

-rTV-36

CLCS I RC
LCC I TY

IFT/SEC)

ACCELERATICO
.- FT/SECP

ELAPSED TIME
HRS M1N SEC

44 40 8.62
&4 40 e.7?
44 40 8.95
44 0o 9.12
44 40 9.28
44 40 9.45
44 40 9.62
44 40 g9.?
44 40 S.95
44 40 10.12
44 40 10.28
44 40 10.45
44 40 10.62
44 40 10.78
44 40 10.95
44 40 11.12

_4 IT '1.28
44 40 11.45
44 40 It.62
44 40 11.20

44 40 12.78
44 1O 12.28

'44 40 12.45
44 40 12.92
44 40 12.70
44 40 12 95
44 40 13.12
44 40 13.2F
44 40 15.45
44 40 t1.,2
44 40 13.71
44 40 13.95
44 40 14.12
44 40 14.28
44 40 14.45
44 40 14.92
44 40 14.21
44 40 14.95
44 40 18.12
44 40 19.20
44 40 1S.45
40 40 19.62

J 4 40 IS:.

-0.004

-0.074

0.019

-O.GtSG.OGO

0.019
G.000
0.022
0.039
0.052
0.063
O.OGtS

0.051
0.055
O.090

0.024

-0.05T

-O.G0S

-0.024

-0.019

0.033-0.054-O.oZ$

-0.060
-0.056

-. 03 
-0.009
0.001

-O.G00
-0.001
-0.002

-0.010
0.013
0.029

0.100

-0.000
0.000

-0.000
-0.000

0.000

0.000
O.000
0.000

-0.000
-0.000
0.000
0.000
0.000
0.000
0.000

-0.000
0.000
0.000
0.000

-0.000O.(000
-0.000
-0.000
-0.000
-0.000
-0.000
-0.000
-0.000
-0.000

0.000
-0.000
-0.000
-0.000
-0.000
-0.000
0.000

-0.000
-0.000
-0.000
-0.000
0.000
0.000
0.000
0.000



tEPIRI1ENT S-26

CLCS I NC
VECC I TY
IFT/SEC)

0.184
0.215
0.237
0.179
0.,45
0.390
0.420
0.780
0.468
0.624
0.6?4
0.82 5
0.792
0.944
0.,54
0.466
0.729
0.829
0.603
0.709

0.760
0.795
1.071
0.$12
0.993
0.665
.1067
1.29
0.976
1.037
1.266
1.340
1.270
1.296
1.033
I .X00
0. 74
1.104
t.186
I.Oer

0.075

0,85~r
0 .910
t .rot

I H-IV-37

ELAPSED TltE
HRS HIN SEC

CEtItNl V
DISTANCE FRC"
ACENA T0 3/C

(FiEtT

6. V

44 40 15.95
44 40 16.12

/44 40 16.2e
-" 44 40 16.45

44 40 16.62
44 40 16.18
44 40 16.95
44 40 17.12
44 40 17.2S
44 40 17.45
44 40 17,62
44 40 17.76

44 40 127.9
44 40 18.Z2
44 40 15.72

44 40 16.)7
44 40 18.95

44 A0 19.12
44 40 I19.2.
44 40 19.41
44 40 19.69

__44 40 19.76

44 40 20.12
44 40 20.26

m44 *0 20.45
44 40 20.62
44 40 20.76
44 40 20.95
44 40 21.52

.44 40 21.76
44 40 21.41
44 40 21.62
44 40 21.t8
44 40 21.91
44 40 22.12
44 40 22.26
44 40 22.45
44 40 2'.6?
44 40 22.76
44 40 22.95
44 40 25.12

7,8
?.9
9.9

.o0*8.

8.2

$.3

6.4
8.5
0.6

8.7
.o6

6.9
'.5
9.2
9.3

t .4

9.'

s9.7

9.6

9 .9
10.1
10.2
10.4

10.7
10.9

s1.0
1'.2

t1 .4

11o.
t1.9

12.·

ACCELERATIlN
T/EC2 -

O.O000
0.000
0.00 -
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.G00
0.000

0.00oo

0.000

0.000

O.OGO
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000

-O0.000
0.000
0.000
0.000
O.000
0.000
0.000

0.000

0.000
0 .000



ELAFSEO TIlE
HRs MIN SEC

CCTINI I EXPERIMENT 3-26
DISTANCE FRC4 CLOS31N
ACtNA TO1 SC VELOC ITY

(FEET) (rT/SEC)

44 40G 25.2
44 40 23.45
44 40d 2S.62
44 40 23.78
44 40 23.95
44 40 24.12
44 40 2?4.2
44 40 24.45
44 40 2Z.62
44 40 24.7e
44 40 24.9s
44 40 23.12
44 40 25.28
44 40 25.45
44 40 25.62
44 40 2S.78
44 40 25.95

44 40 26.12- I. as
44 40 26.2.

1/ -44 40 26.43 -

44 40 26.76.
44 40 26.95
44 40 2.712
44 40 27.28

Ii- 44.4 o 27.4 - C.
44 40 2T7.2
44 40 27.2?
44 40 27.95
44 40 28.12

44 40 2A.2S

44 40 28.7444 40 2e.9r
44 40 28.92
44 40 29.1I
44 40 29.2/

,4 - 44 40 29.43 -5. 7
44 40 29.62

44 40 29.91
44 40 30.12
44 40 30.2e

'5-, 444 *o0.43 - /:3 g

12.9
13.0
13.2

I3.:

I .s
1.3.8

14.0

14.7
14.9

s9.2
11.4

19.6

1S.9

16.2-

t2.2
t7.4
97.7

97.9
90.t

19 .29.3
19.3

19.,
20.1
20.2

20.e

20.6

29 .3

H-.IV38

0.9fO
0.710
1.039

s .200
2.316

t.156
0.699
0.924

1.323
1.1 es
t . 20
i.350
1.336
o.s23
I .22 

1.357

-0.598
I .574
1.411

.4$54

1 .023
1 .273

1. 312
2.390
1.243
0.387
0.811
0.692
0.606
1.353
0.962
t.130
i.199

0.1800.7Sf
o.re8

-o.?a
-0.$40

ACCCLERATION
- FT/SEC2

0.000
-0.000.GOO

0.000
0.000

O.OO

-0.000
G.GGO

O.GGOG

-C.0000.000

0.OOO
V.000

0.000

0.000
O.OGO0
0.000
O.000
0.000
0.000

0.000

0.000

O.000
0.000

O.OO
O.OO
G.G00

0.000

O.000
G.000
0.000
0.000
0.000
0.0000.000
0.000

O.ooO
0.000
0.000

0.0000.0000.000



FT-IY-39

CtINI 1i EXPERIlHNT $-26
EL6APSED tl C 015 $<E: '"FSCIk CLCOSINC ACCELRATICINHRS MIN E3C ACEP.A 10 SIC VELCCItY Ft/15C2

(FE(T) (T/SIE()

44 40 30.62 21.6 I1I.3 O0.co44 40 30.78 21.s 1,478 O.0044 40 30.93 22.0 1.G09 O.GOO44 40 3l.12 22.t 2.61I 0.00044 40 31.2 22.. 2.e59 O.000
~44 40 3~1.45 -22.? 2.614 0.00044 40 531.2 2.0 -. 325 0.00044 40 31.6e 23.1 . 2.709 0.00044 40 31.91 23.4 2*0lo 0.00044 40 32.12 235. -- ' t.626 0.00044 40 32.24 24.G' .293 O.000/7- 44 40 32.45 -4 0L 1- 2.l 1.025 0.00044 40 32.62 24.2 0.934 0.000

44 40 32.78 24.4 1.061 0.000*4 40o 2.31 24.0 1 .363 0.00044 40 33.12 24.e 0.42 0.00044 40 33.26 2. 0.952 0.000/-44 40 33.41 - 2. 0.00044 40 33.62 2S.6 0. ooo
A 526 . -1 0.$90 0.00044 40 33.63 26.0 .2l4 0.00044 40 34.12 26.2 ,.216 0.000

44 40 34.2e 26.7 S1.46 0.O04/-~44 *40 34.4 .4 ~. . 3 /26.68 .276 0.00044 40 34.22 i z2.8 1.21? 0.000
44 40 4.7 1 0. 000
44 40 4.9 27. 166 0.000
44 33.12 27.2 2.294 O.00044 40 ).2 .2.9 .e 0.000

- 44 40 35.45 - G O. 2e.1 -- 3.252 O.GOO44 40 35.2Z 2e.3 4.005 -0.00044 40 53.74 2s.e6 3.4I -0.00044 40 S59.5 29.3 2.S2 0.00044 4o 5! 12 2s6e o.^s O.GOO44 40 36.12 29.6 0.44 0.L0044 40 32.246 /o".e 1.626 0.000
C-44 40 *o6e.4- a 3 9.2 I 1.617 0.00044 40 36.62 /50., ..- 7 1.142 0.00044 40 3.16 30.2 .20Q 0.00044 40 32.5 30.7 .-ro 

1.10 O.GGO4 40 37.12 0.8 0.6s2 0.00044 40 37.29 O'0.S 7 0.:5Q 0.000- 44 40 31.3s- a30 3 30 . ' 0.51 0.00044 40 31.62 3l;4 .125 0.00044 40 37.76 , t.389 -0.000-0,O00



ELAPSED TI.E CEMIU I it ElPE LEI T5e2MLAt0 HIMISC DISTANCE FCRO CLOSING ACCELERA1AIONHR$ UlNr $£C tGeNAl o SfC VELCr'l rT/SECZ.
FEEll IFT/SEC)TE

44 40 37,95
31.6 .7 .044 40 38.12 38. o.o

44 40 38.28 .55
.. ~ ~3 40 38.45 - . 3Z. 0.98? 0.000

44 40 38.2 4 52. 3.280 -O.oOO
44 40 38. 33.2 o44 40 U.?,% 3t - )..4L
44 40 30.9 .4 3.384 0.000
44 40 9.1233. 2.103 0.000
44 40 39.24 2

440 39,~ ' 4. ? ,9 ,0

4440 40.82 ~ ~- 38.2 3.089 0.000
-2 44 40 )9.9 3 3.493.2 0.000

44 40 40.12

444 40 40.82 37.5 2.8 0.000

7.8 4.,os 0.000'
44 3.40 40.73 4.830 0.000

4.0 ' 4-0°45- 'A 3,.2

44 40 40.83 38.0 8.449 0.00044 40 45.52
44 40 40.4, 3T .4 . 8- 0

38 ,5A 81.824 0.00044 40 4 8 40.0 0.C44 40 45.95 4. .223 0.00044 40 42.8201.9 O

.~G 44 40 41.4-- 40.40 0.00'

44 AD A'01.0 '0.000

44 40 41.2.2. 0.000

4411~ ~ 40 11 ~48. 8.430 0.000
44 40 4.9 00

40',
44 40 43.19 8.2~ 0.00044S 404.74. .626 0.000
44 40 43.92 4.2. -44 40 *3.45-. ,,q ~ 47.4 1.282 0.000~444043.62 47.6 A4.2o 0.004 ,~44 40 42,.9- 0.OO0

44 40 A243.54. 1.288I'l 0.000

44 40 4Z.24 I.2 5 O.030
4t.444 40 44.44 1.450 O.A 1 ~~~~~~~~~~~~~~~~$40 D.OO44 40 44.98 4. 0.00

44 40 44.78 44.7 -0.00044 40 43. 0.000
44.0

44 40 45.2 1.2638 C.,4z.~ :.~e4 0~~~~~~~~~.ooo
44 40 4 52, $50 r

0 ,42 3 t~~~~~. 1.238 0.COD

44 40.43,78122 ~ t,d2.g

44 4 .1 , 0,00044 40 45.92 a
44 40 44.443

t.28 O.OcoO

44 40 44.ZP ~ ~ ~ ~ 3. 0.989 0.000

44 40 44.24 ~:

45~ ~.S !t~ 0.000,~?--44 40 44.45-- :~~.-..~-~

44 40 44,82 43,T1 5 0 D43.9
44 40 44.18 -0 295 0:0 a
4( 40 44.9~9-0.Oc

44 40 45.t2 -. 9 .0os~~~~~~~-.Z) ,0
44,~ t.sg~ 0.000O



CEMINI I ExPErKIMENT 5-26 '
ELAPSED TIvE DISTANCE FrRO CLOSING ACCELCRATION
HR5 1HM SEC ACENA TO S/C - ELCITY FT/3EC2

5FEET) (FT/SEC)

44 40 45.26 *4.$ 1.6556 O.o0

. -44' 40 S.45- ' 45.0 1.646 -0.000
44 40 45.62 45.2 1.390 0.000
44 40 45.78 *5.5 1.324 0.00G
44 40 4.9S 45.? 1.538 O.000
44 40 46.12 45.9 1.25r 0.000
44 40 46.28 *4.1 1.612 0.000
4i -4 44 40 44.5 S 6s., 1.564 0.000
*4 40 46.2 46.5 1.505 0.0c'0
44 *0 46.618 46. 1.441 o.G000
*4 40 40.55 4*.0 1.103 0.000
44 4G *4.12 41.2 t.109 0.000
44 40 47.28 41.4 1.221 0.000

j Z- 44 40 4*.45 - - - 4?.T 0.9G9 O.000

44 40 47.62 41.9 0.926 0.000
44 40 41.78 46.0 l.060 O.GO
44 40 41.95 48.3 0.559 0.000
44 40 45.12 48.4 1.565 O.OGO
44 40 *4.28 48.6 0.900 O.G00

33 -* 40 o .45 -41.4 .- 8 t.93I O.OGo
44 40 48.52 *49.0 1.600 0.000
44 40 *8.78 49.S 1.966 0.000
44 40 *8.95 49.4 2.000 0.000
44 40 *9.12 49.6 1.19 0.000
44 40 49.28 49.9 1.6 4 0.000

-4 l4 4, 49.45 4.C 50.I 0.532 0.00oo
44 40 *9.52 -0.3 1.306 0.000
44 40 *9.678 0.S - .54 -0.000
*4 40 49.95 . 50. 1.1t00 0.000
44 40 50.t2 50.0 1.672 O.OGG
44 40 50.28 51.0 1 .27T. 0.000

3 -- 44 40 s0.45- 5 .27 51.2 1.042 0.000
44 40 4 1E.l 1.22S 0.000
44 40 50.71 51t.5 I.o7 O.000
44 40 50.95 51.t 0.980 O.0OO
44 40 51.12 51.0 1.024 O.G00
*4 40 51 .20 17 / 52.1 1.116 0.000

3- 44 40 St.45 A ' S S2.5 0.178 0.000
44 40 51.62 - 52.5 I .350 0.00
44 40 51 .t S2.1 1.261 0.000
44 40 51.95 52.0 1.025 0.000
44 40 52.2 53. 1.129 O.0GO0
44 40 52.26 S5.3 -0.231 -D.000

37--44 40 52.45 - 4 , 3 .5 1.344 0.000



H-rv-42

CEM1N! X [1PiRI*rCNT o2G

ELAPSED TIME VISTA) tE FRCO CLCOSIN .N ACCEtERATICqN

"RS "I" SEC AGE"& TO S/C VELOCl Ty F7/$E(2

(FEE1) '(FT/$SEC

44 40 $2. $ 0.000

44 40 S2. I 5~.9 0.15g -O.OO '0
44 4 59 :!TI 0:05

40 $$.1~ S41.502 O. D1O

44 490$ g$. 5I.S 1,437 0.G00

~S-4, 40 s3.4) -4 7 IM
44 40 55.'5Z '34.g !6 O.00c

44 40 55.78 I. 0.00

44 40 5.9 5 S 1.65 D.G00

44 A0 51.12 )5.6 1.82 0.000

44 40 94.26 0.$01

41''- 44 40 54o45
'

S o c.'o' 
44 40 54.&? . 1.000

.4 l0 54.76 )6.5 1.509 0.000

44 40 54.95 . 3.0

44 40 55.1Z S6.g 1.245 O0.0D

44 40 5.2I 1.3). 0t000

,- 44 ,o ss.4s-~ 4~ y · 5.49 t. oC. C.
44 40 55.62 S.6 . 0,000

44 40 54.78\ S7.8 1.319 O.00

44 40 55.95 58. , 0.000

44 40 $6.12? :.C 1.4B0 0.000

44410 )6.28 S8.4 Z*03) O.OP-

/-44 40 56.4- I 1o~ 55.¥- 1?55 0.000

44 aOI 56.E9 I'llj ~4 0,000

44 0 .56.78 ,l /, 11,33 0 .oo

44 A0 S6.95 1 6

44 40 51,12 59.5 -0,406 0.0c0
44 40 57.211 5 '~ 1 9 ~ar io ~~~~~~i ~ ~ 5g. Ii.48 0.000

J/~--44 40 57.45- ~- 59.9., I.720 0.000

44 40 17.02 60.2 1. 30.000

44 40 57.78 ' 0. I.,40 D.Coo

40 $.95 60.6 -4.10 OOO

44 40 $8.12 60.8 1.411 O.O0

44 40 C, .26 -0.000

44 40 50.45 61.2 ' 1.394 0.000

44 40 5~~2 1.116 0.000

C) le0 5/ G? 1.24~ 0.000

4 4 I0 58.95 $1.9 1.4C8a 0.ooo

44 40 5.s2 21 1.55Y 0.00

44 40 59.2e $.S2,5 0 000

04 40 59.45 $ 2.S 1.250 0.000
44 40 Cg. a G2,? 1.265 0.000

44 40 AD .TG 62.: 1.34S



, ECNI
OISII-(Er rcr_

C4NAH T0 SIC

? ... L ~ 1;-

...
64.4

.· (.2

.4.5

64.6

84.9
64 

81.T

64.9

66.0
e66.2

66.5
E6.5

67.2
G?.5
67,?
6$.9
68.

65.t
69.c
69 .2
69.6
69.e

TO.

tO.g

I1,4
11.4

Yt .9

*2 .4
7Z.4

*2.1tZ .5

13.0

X EXPERItENT 9-2e

VELOC Ty
(FT/SEC)

MRS MIN SEC

44 AD 59.95
44 41 0.12
44 Al 0.28
44 41 0,45~
44 41 0.62
44 41 0.18
44 Al 0.95
44 41 1.12
44 41 1.2Z
44 41 1.45
44 l 1.62Z
44 41 1.70
44 41 1.95
44 41 t.12
44 41 2.26
44 41 2.45
44 41 2.6~
44 Al 2.?t
44 44 2.9?
: 4 44 S.12
44 At 3.2e
44 41 .45.
44Al 5.f2
44 41 sb.76
44 41 3.95
44 4A 4.I2
44 41 4.24114 III 4:1L
44 41 4.45
14441 4.E2
44 41 4.78
44 At 4.95
44 1 5.12
44 41 $.Z2
44 4t 9.45
44 41 S.S2

44 4] .I45

44 41 6.92
44 41 0.G7

-.. *X *l .s
44 41 6.I5
444At G,?O

ACCELERATI O
FT/SECE ,

-O.G000

O.ooo
0.000O.OCGO

O.GGG

G.ooG

O .GGG

G.GGG

0.0000.000

-G.OGG
0.000
G .GGG

-O.G000
0.00G0

o .OGO

0.000
0.000
0.000

0.000GG
0.000
0.000

O.GGG

G .000
0.000
0.000

0.G0G
0.000
0.000

o.GGO

O.OGG

V~ecn

0.0coD.0~,n

0.000O.GGG

o .OcOOG

0.000

0.000o .GGG0,C$0
0.000
0.000

0.000
0.000
0.060o0.000

1.1)0

1 .647
2.G27
2.G5$

t .GS?
1.655

s .400

t .75
t.318
t .232
0.941
1 .167

I .G30
! .228
J .4 7 9
I .EGs
1 .G$6

2 .656
ZIGS

2452G
Z.320
2 .482
1.993
2.115
1.664
S.558
1 .484
1 .*?G
1 .600
E.Oe4
0.?A2

t .252
1.455
2.451
I .7tG
1.105
! .429
$ .439
t .245
1 .200
t.002

-I

- H-V- 3 V>



HIy-44.

tLAPSOED TIE 01ISTANCE RC£* CLOSlGC ACCELERATICN
MRS lIN SEC ACE¢A T0 SIC VEWLCOCITY FT/I2

(FEET) (FT/SEC)

44 41 7.20 Y3.2 O.6E 0C.GGO
44 41 7.4S 75.3 0.63 0.00G.
44 41 7.62 73.6 0.979 0.000
44 4t *.71 . 3.$ t.OG6 O.GO0
44 41 1.95 73.0 1.0G6 0.000

44 41 8.12 74.4 C..29; -. 000O
44 *1 8.26 74.6 1I.07 O.oGO
44 41 6.41 74.6 1.639 0.000

44 41 6.4 7 75.3 2.023 0.000

44 41 6.95 75.4 1.653 0.000
4* 41 0.1? 71.6 1.736 .a0000

44 4l 9.26 73.9 1.46t 0.000
44 *1 6.45 76.t 1.461 0.000

44 41 9.62 76.53 I.443 0.000
44 41 6.7 76.3 1.4 . 0.000



_____ ~ ~~~~ - uo cnrtCvurtAT tOttROEtR-llT=10 r °

HR Mr SEC_ .J K, T_ V_ 7HI _P~'I._N_ ST .1_.8__ LPL_-1__ LPL___

44 ---.331__ __226_ _..0,19S..__.. , .. _. _3O1 2,^7 . -...... 3-007 .... _3.29"008 --.. 2.9-010-
44 33 22,410 2266 0,195 0.7 3,57 3,62 2.1-0O7 2.75-008 2.11-010o
6 11 72^47 3 p78d nA!97 _0,c t. AR 6 o.6-01n 2t.Zal O08 2+-l_5_010
44 33 24,551 225t 0-194 0,8 4.25 3,R9 3,9-007 2o75-008 2.11'010
4--33 25.614_ ..z2s7- . .1.77-- - o---o26 3,9i1--- .. 4,0007 .-. 2,7s500----2a13-010

44 33 26,676 2214 0.193 0,7 3.50 3,a8 1,9'007 2,75s008 2-14-010
.4- .- 33-28,17- -- 209~ -- 0181.---o... - 2,5T-- 31 8 - -70.5OOA-----2.75-008 -- 2,12'010
44 33 29-.879 22q5 0,194 0,8 4.22 3-,8 3.8oo007 2-7q-008 213-o010

.--- ~.--- ~ .'-2 ~ O-^ZL ~ .--42,52 3-1T 703o00~ 2-.75s008 2-..-0L0-
44 33 33-082 229b 0,194 0.8 4.30 3190 40-00O7 2075"008 2-15°010

-- 46-33-.3o.15 .. .223.4-- 0.193 --- o..08 -- R]B- 1 ,7.-----, . 37-007--- -278008 -- 2.16-010
44 33 35,227 206e 0,178 0.5 3.o3 3,36 1,2-007 2,75=008 2-15o010

-33 -36.285R5 2074--- 0,179 ---- 0_.S----3. 1 -- 3-35-----.1.1-007 --- 2.75-008 ----2,13-010
44 33 37.348 2255 0.194 0. 4,30 3,90 4,0-007 2.75'008 a.13o010

4 33 IA-A!9 i 22 & 9I1~6 O-, 3n 3. 4r2-007 3-75008. 5=.-9-
44 33 39,473 2255 0,194 0.8 4,30 3.00 4.0=007 2.t75-008 2,12-010
4- -- 340.551 _20h -- 0178 -- 0,5- 3,00- -,30.-- -t 1-7----0 2.75-008 --- 2..13-010

44 33 41.614 206b 0,178 0., 3,00 3.34 1,1-007 2,75-008 2,13-010
a4 33- 42.57&-_ 2074 -- 0.179 ---- o --- 03.o0L- 335 12007_----,7 008 - 2.15-010
44 33 43.739 2060 0.178 0,5 3.00 3,34 1.1-007 2.75-008 2,10o010
__4 33 1-.~7- -20f]~§ Oa..-- -, 3o0L- 3--- - - -- 2o~0T0---.'-13 O-1O - -

44 33 45.879 20 0,178 .0,5 3,oo00 334 1.1-007 2,75-008 2,15-010
-4 -33---4-94 206 -0_.18 -0-5-- 3, 33 ---1,-100 2--275-008---2 130010-3-

44 33 48.004 2074 0m179 0,5 3o01 3,35 1.1-007 2.75-o008o 2.13-Olo0
ha 13 L~0o2__206b___o0178 .R0 3,0P OQ33--.--1-007.-2.7s-008 2.10'010---
44 33 50.145 2060 0.178 0.5 3,00 3,34 1.1-007 2.75-008 2.11-010
,%A 11 '! 2nf6 244o7 i< 1C 3-I wq -1 tnO'0*7o2<

44 33 52.2b4 2270 0,196 0,9 4,34 3-92 4,2-007 2.75-008 2.11-010
__4I .3 3--.3,3 206 --- 0,178--- ---0o. 3,00----3-34 ...t,07--- 2,75'008 --- 2. 11010

44 33 54,409 225 0,194 0,8 4,09 3,81 3.3-007 2.75-008 a,11-010
-- 44--3--55.472- 2066----0 ,178- 0,.7,0---- 4----,1-007 275-008- .2,11-010--

44 33 56,550 206? 0,178 0.5 3.oo00 334 1.1-007 2.75-008 2,11O010
A¥ m~. R7?-~a ~067 0.! M 0S n .00 ~3A 124.-07,ra 2,-74008f ?.a201.00-
44 33 58.675 2066 0,178 0,5 3,00 3.34 1.10007 2.75-008 2.12-010

34 L59t-383 225>_0.194 O. 4.,30_ 3..90---.._0007_---2.75008 -- 2.12010----

I

I
{.-



__HL HI I.C _L_____ ll) eHZPI~. d i1 I._ V _..I . _...._ I_. pL. ..... I .PL_3 .... . . _

_4__A 4 01816.-.. ...2070 _ 0.179 __0.5 3.01. .1..3.35...... 1.1-007 2.75-008 2.09-010
44 34 1.878 2009 0.173 0.5 2.90 3,78 9,6-008 2.75-oo008 2.11-010
46 I4 ?,941 2nL _ o.a74 O..5. s2.91 3S. .- 9 8-00o a.- 7 A00 --- 2,100L
44 34 4.003 2066 0.178 0.5 3.03 3.34 1,1-007 2.75-008 2.13-010
44 __34 _5081__ __ 02.173 .0. .. -'_2.99 .... .4.9-008. 275 008 2.11-010
44 34 6.144 207T 0.179 0.4 2.34 3.6 5.7o000 2.75-008 2.09-010
44_..3 __ 7,206__206 _ 0,178 -__07 .0.4- 2.33 3.05 5.6-00o 2.75-008 2.11-010
44 34 8.284 2074 0.179 0.4 2,34 3,06 5.7-00o 2.75-008 2.10-010
49 34 9.347 2a6. a0, - lZ- 2.33 0.45 5,6OQ008- 2.755008 .2..10-001O-
44 34 10.409 2062 0.178 0.4 2.33 3.05 5.6-008 2.75-008 2.11-010
44 34 11A 412_ __2077-o__ 1790_ .4- 2.346 3. __5. 7-008 _-ooa 25008 2.11-010
44 34 12.550 21n0 0.181 0.5 2.63 3.17 7.6-008 2.75-008 2.13-010
4 34-_13.613 210.-- o0.181 .... 5- 2.63 3.17. .4-008 .... 2.75-008__ 2.37-010 __
44 34 14,675 2100 0.181 0.5 2,63 3.17 7.4.-008 2.79°008 2.07-010
40 34 1S9738 ' 07.!0. 0i 3.-03.719 0 7 3480 3 - 29 1-4. 0 1
44 34 16.816 2069 0.178 0.4 2.33 3.05 ' 5.6-008 2.75'008 2.15-010
4-__34_. 7.-8 78 2074 _ 0.179 0....5.-.. 3.01 5- 1.1"007 -.. 2.75-'008 2.12-010
44 34 18.941 2017 0.174 0.5 2,91 3.79 9.8.008 2,75-008 2.14-010
44L 43_2o.003-- Ze89(_ 0.249-;..-...----- 6.21 -....-----.. 4.76-....29-h006 -2.7s5008 - 2.15-010
44 34 21.081 20Ai 0.179 0.5 3.03 3036 1.1-007 2,75-008 2.15-010
O& 14 ~-! L99,0 0~131 05 2t 3a 9.15=000 2.75-008 2 213-010--
44 34 23.206 2053 0.177 0.6 3.58 3.59 1,9-007 2.75-008 2.1i5-010

1__34 ~_244.2 4 _--22 0.182 .... 07 .- 3.71 ..... .. 3.6- 2 o2-007 2.75-008 2,14-010
44 34 25.347 210? 0.182 0.5 2.64 3.18 7.6-008 2.75-008 2,14-010
AA24L2 6..4o9 o__26 0....20...181 ... 0.5 ..... 6..3.1' 2.75-008 2.12-010
44 34 27.472 2074 0.179 0.4 2,34. 3.06 5,7-008 2.76-008 2.12-010
64 3 24 2J~5_5 ln 1 .2__Q 2.5 -4 a.j! n 6-00- -.- 2.7540082.. a0_0 LO-. -
44 34 29.613 ZlnO 0,181 _0.5 2.63 3.17 7,6-008 2.75'008 2.10-010
A4& 391. T52___306 6 06...01718 .0_ 0~_..... 2,33 -3.1805 .-5,6-008 _ 2,75'008 _2.09°010
44 34 31.738 2066 0.178 0.5 2.65 3.19 7.7-O00 2,75-008 2.09-010
A44-433.867S.. . 205___0.o.177 .... -.. - ,9.. 3 ... . .100a 2,75-0008 -.2.11-010
44 34 34.941 227b 0.196 0.9 4.34 3.92 4.2-007 2.75-008 2.08-010
4A 14 36.ano3234a.18' 7 n s' 27 3..p 8AS &08 a .is-zr0eo o Z -09-1.4
44 34 37.081 2255 0.194 0.8 4.30 3.O90 4.0-007 2.75-008 2.10-010
46 I338. 44 k -225_ 0 . 194 .. 0 ..8 ... 42.0 3.90--A . 01007 ---. 2.75'008--2.10-010--
44 34 39.206 22S5 0.194 0.8 4.30 3.90 4,0-007 2.75-'008 2.08-010

-44- 3-- A--O,284-- 2L1-0o.182 -0.5 ..-2.e8 3.79- 9.6-008. -- 2.75-008 .. -- 2.07-010--
44 34 41.347 21n0 0.182 0.5 2.87 378 9.5-008R 2,75-008 2.08-010
4 34 47o.4d9 LL- 0-.8' n 00 ?E.7 . 8 .- 9;c0 7 Swaa 0 8 -o 1GO
44 34 43.472 2250 0,194 0.7 3.E5 3,71 2.5-007 2,75-008 2.09-010
. A .5i~$5272o_,4__25 0196 2.8.. 1.._O,__. 3..... 373... -.27-007 ....2.75008_ 2.08-010
44 34 45.613 211 0,183 0.5 3.C1 3.33 1.1-007 2.75-008 2.08-010
44 6 34 4.6!5 .?29?__0.X . 8_ . .0.8 4.C8 3.79-_3.1-007 ... 2.75-C008 2... 08-010
44 34 47.738 2319 0.200 0.8 4.14 3.82 3,3-00? 2,75-008 2,10-010
44 448,816 278 08L. o.n 42;L7 3 · 48._.-00- ---- 0 .0.0 7-0 .L0
44 34 49.878 2255 0,194 0,8 4.10 3.82 3.3-007 2,75-008 2.08-010
4A__3L.50,!4L_2255_ 0. 194......0.8 .. .. 4,.5 3.80 .....3.2-007.___275 00 8 ....2.09"010 ....
44 34 52.003 2276 0.196 0.8 4.13 3.83 3,4-007 2.75-008 2.06-010
__._1443._53,0 8___L2354..0.203___0o 9 .. .16 3.92- 4..o00C07. _ _ 2.75-008 -- 2.07-010. -
44 34 54.144 225b 0.194 0.8 4.05 3.80 3,2-007 2.75008 2.08-010
44 34 55.206 23a_ nZ01 L , n...17 3 9 ';.Ia007 2.15i 00 Pl09-O.1ojl
44 34 56.284 2276 0.196 0.8 4.09, 3.82 3.3-o007 2.75-008 2.08-010

___44_-3_4S.35 34.7-_ 225.....0.194- .. 0.8..-.3.tt8 3..3 7 3-. 2.7-007_ 2.75-008 2.09-010
44 34 58.409 2255 0.194 0.8 4.05 3.80 3,2-007 2.75-008 2,07-010
44 _4...9..' 235-_ 203 O.Q A.._l 3 0 1 ~2007 275- 00a 2.5-- OS OLO-
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4__ 35 16,13 _...28~ __20.197_ .__0,7 ? .__3__ _3.4__3.4_1 . ... 8-007_ 2.75008 .... 2.07-010
44 35 2.675 2173 0O187 0.5 2.57 3,16 7.3-008 2.75-008 2.07-010

6A '5 q 7.A8 226 L~L97 0,7 34_ 3, 07---.-20o -2 70 0.A 2.0-7--010-
44 35 4.816 22
4A 35-_5 .878_. 2:
44 35 6.940 2;
44A 35-8-002-- 2:
44 35 9.080 2:
~4 35 10Ak~3 ?
44 35 11.205 2Z

-44--35-13.346 ..-. 22
44 35 14.408 22

-44-35-!5.471-- 2:
46 35 18.674 22

-- A . --- 7 -2 -A' Q 7 -- 2

26
33
28
33
33
29

.6 0,195 0.7 3,45 3,56 1,S-007 2.75-008 2.07-01o
13 .- 0.201 -- -- 0 --- 3.82- -- 3,9.-- 2.-- 25=007 ---- 2.7A008 ---..2,08010
6 0.197 0.7 3.59 3-61 2o0-007 2,75'008 2.07-010
3 - 0. 201_-- o.--3,.82 ---- -3-69---25007-- 2*75-008 - 2.07 010 
31 0.201 0.8 4.06 3R.8 3.1-007 2.75-008 1.97-010
a-- 1.9 0 a-5n -7 -I_ -5oL.- 7 2S- 5Aas A 2.OtR

26O
26O
2289
395
290
~ n 1

0,195 0.7 3,45 3.56
0. 195 ---. 0.7----3.45 _ 356 .---
0,.197 0.7 3,59 3-61
0-206 . --- O. 0.6 23785 3,67t ....
0,198 0.6 2.,95 ' 316

1,8-007 2.75o008
1,6-007---275-008 ----
2.0-007 2.75-008
2.6-007..----. 276-008------
1.1-007 2,777,008

2,050010
-- 2,07-010
2. 00-010

-- 2.070olo --
2.04-01lo

--- 44-- Ct~P(-C-&s_44-W q343-I -2--- --2 < .7.-- 2�--42 3v50-1j6-007 - Z4 2 %e8 - 2.08-41o
44 35 22.940 239> 0.206 0.7 3.26 3,50 1,6-007 2.7!%,5 008 2.09-010

4---4 .5 24.002-- -- 239 ..--.. 206-- 0.7----326 --- 350 --- 160o7 3,03,1.o008---- .. 2,07010--
44 35 25.080 237? 0.205 0.7 3,39 3.55 1.8-007 2.75-008 2.04-010

-44-356-- 26.143-- --237..- .0,205 -----0,7 ---3,39-- ----3.55----.1,8-007----271-008---2.18-010--
44 35 27.205 237? 0.205 0.7 3.39 3.55 1.8-007 2.71-008 2.07-010

.A as.2A5 2 - A a--2 1 L. n. 2 L 8---___ _ +,Q .Aa -3 L 0 0bA_ I _ 0 
44 35 29.346 23Q5 0.206 0.7 3.46 3.57 1,9-007 2.73-008 2.05-010

-664 35__30 .40 ._ 39 _0.2 ,0&-. -4--- .. 4 3.o7----1 .9-007---- 2. 73-008--2.06010--
44 35 32.549 2305 0.206 0.7 3.44 3,57 i.9-007 2,68"008 2.51-010
A4 35 -33612-- 237~---0,205- o7 3 3.. 9. 3o55 1 .,8-007- 266-008 .-- 2.07010--
44 35 34.614 2395 0,206 0.7 3.44 3o57 1.9-007 2-84"008 1.99-010

-4435-- 53 .- 7- 37 - 0.205 O -- A 82- 3-30 -000-7----63D0 2. 07O
44 35 36.815 2395 0.206 0.7 3.44 3.57 1,9-007 2.63-008 2,06-010

-44.35--3C7,587.L -.2375-.- 0.205 --- 0.7- -3.39-.------ 355---1- 8-007 -- 2.63"008-----2,07'010---
44 35 38.940 2442 0.210 0.8 3.94 3.78 3.0o007 2.62-008 2o07-010

---A4--35---4n.002--- 24o-..---0.208-- 0.7 3,45 ----- 3,58-- ---1o9-007 -- 2.62-008 -- 2.08-010 -
44 35 41.080 237! 0,205 0.7 3.39 3-55 1.8-007 2.66°008 2.06-010

-- bjA4 A-3----?.443-- 2375F----0---4---0.7 - --18-,s-,--. 7-- .63~000 --8----2 -O
44 35 43.205 2375 0.205 0.6 2.82 3,30 1.0-007 2.60-008 2.07-010
4&3S__44.283.- 25 1 t-_ 0,217---.-0,8 --- 385 ._. .-- 3,783--- 3,0007---- 2.60=008 2- -207-010-
44 35 46.408 2499 0,215 0.8 3.82 3,77 2.9-007 2.56-008 2.07-010
^4 -35 - 47.471-- 2384-- 0,205------O.S-- 2.59 -----3?3 -8.5-008----253-008 ----.06-010
44 35 48.549 2499 0O215 0.7 3,03 3.643 1.3-007 2.51-008 2.08-010
--4 35 9.422 2-4---- .20' o.s 2, 6A 326----- 9. 0-oA 2-.51=008- .060 0--O-
44 35 50.674 2384 0.205 0.5 2,59 3,23 8,5-008 2.51-008 2.07-010

-4--4 35--- 51 .737 .-- 2 -- O. ---0215----0.7 --- 3,25 -- 3-52-- -1.7-00 1--- 2.51t008---- - 2,08-010 -
44 35 52,815 2499 0.215 0.7 3.03 3.43 1.3-007 2.51-008 2,09-010

-A4 -3_53.877__ 24RL ..--- 0,214- , 0.7-------3,21-- ---3,.0 1 6-007.---- 2.51-008---2.06-010
44 35 54.940 2535 0O218 0.7 3,32 3.55 1.8-007 2.51-008 2.06-010

I * r s7, aez2S3t _Oo21A 0 7 % 32 3,5r'Ia0----s-o5 I 0n0 6.-X0 a 00-
44 35 58.143 2535 0.218 0.7 3,24 .3.3 1,7-007 2.51-008 2.04-010
'4 A3-.59.205 251___0,217 .0,5 2 24 -3.10----6.2-00.--2--57-008.--2.04-010--

I 
L.,
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_._44_36 ___0.283. 2535 0,218 0.5 2.37 33 15 7.1-008 2.51-008 _ 2.04-010
44 36 3,471 251b 0.217 0.5 2,24 3,10 6.2-008 2.51-008 2.05-010
44_ 4- 5__6 f49g .2 noz- o25.I - 4-=- ~_95___A -a. 3. a 2_.00 .51-0a A 2,Q4 010 
44 36 5.612 2490 0,215 0,4 1,79 2,91 4.1-00R 2.51-008 2.,02-010
44__36_ _6,674_ 2634__ 0,224 ._0. 8 6_ _3 66_ __ . __ 3.73_ 2.7-007 .2.51-008 ._2.05-010
44 36 8,815 2641 0.228 0.7 3,10 3.49 1,5-007 2.99-008 2.61-010
44__36_ 9,877 _ 26 .0,0224 0 .... 366 ....... 373 2.7-007 2.51-008 _2.03-010.__
44 36 10.940 2624 0.226 0.7 3,06 3.47 1.5-007 2.51-008 2.02-010
4A 16 120Q.2 262 .0,226 __ .0..,7 3.096_ 1 . &I _,a007 P.51.o 0 08 O2..00-L0.
44 36 13.080 2624 0.226 0.7 2,98 3.44 1.4-007 2,51-008 2.01-010
4_ 36 _15,2Q5 .... 2624 0.226 _ 0.7 ..... 983__ _3.44. ....1.4-007 ._2.51-008 ... 2.02-010....

44 36 16.203 2S57 0,246 1.1 4.35 4.01 5.1-007 2.51-008 2.01.010
_4.6__3$_ 17.3466 26_ 4 0o226 _07 ... Z,98_ . 3.44 ._. 1.4-007 _.2.48-008 --_199-010 ...
44 36 18.408 267?+ 0.226 0.7 2.98 3,44 1.4.007 2,48-008 1.99-010
4A 36 19.7_1 ,6-z OZ26,, 0,.7 .2 98_ ,1.4.4 1, -4 7 0 247-.0 0 .,_ 10 1O 10-
44 36 21.612 26ro 0,225 0,7 2,94 3.42 1.3-007 2.48-008 1.98-010

_44_ 36-_22.674 2624 0.226 . 0,7_. 2.98 _8.. _ __ ..44 _...1,4-090 .. _.2.46-008 2.00-010
44 36 23.737 26'r 0.225 0.7 2,94 3.42 1.3.007 2,44-008 2.01-010
44__36&_24,815 ._ 262 0.226 _ 0.7 . 2,98 ._ __3,44 .1,4007 2.46-008... 2.01-010
44 36 25.877 2664 0,230 0.7 2,96 3.45 1.4.007 2.42-008 2.00-010
466 36___2,,6~9_._~ ,.60.230 0..__ 2,.96_ .. 5 1.4.007 2.4a-00 8___203-01On
44 36 28.002 2674 0,230 0,7 3,02 3,49 1.6-007 2.42-008 1.99-010
44_._36_ 29.080_ 2687 0,232, 0, -__ 3,00. 347...1.5007 .... 2.45-008 _ 2.01-010
44 36 30.143 -265r7 0.229 '-,6 2,79 3.40 1,2.007 2.39-008 1.99-010

_44_36_31,205 ___ 267d 0.230 _0.70 .3.02...____ _3.49_.. ..1,6-007 .2.38-008 _..1.97-010
44 36 32.283 --3-3-- 0.291 5,53 4.43 1,3-006 2.35-008 1.97-010
46 36 3:3g3__6 I _ O.233 .0.7,- 310 3.53 1.7007 _ .3g-008 1 O-99-.ln,
44 36 340408 270d 0.233 0,6 2,59 3,30 1.0-007 '2.37-008 1.97-010
.4__36_ 35.471__ 2672 0.230.... 07 ..... 3.02 ___ .. 349 l.........16007 2.34-008 .....1.99-010o....
44 36 36.549 26-c 0.229 O.s 2.19 3,14 6,9.009 2,36-008 1.99-010
46_-36._37,612 _ .... 267 _- 0.230 .. 0.5 ... 2.24 .._.__ _3,17 ....... ,300 -2,35-008 -- 1.97-010....
44 36 38.674 267d 0,230 0,6 2,39 3,?3 8,5.00R 2,37-008 2.00-010
6A A 6 39.737 268.L 0.232 0.___ 1., 9. 3,n- . L5t0R 2-,32008 I..g9110
46 36 40.815 2672 0.230 0,4 1,78 2.95 4.5-008 1.90-008 1.96-010

_4__6 _41-877_- 27 0 _ _0.233 _..0_ _ ,6 .. 2.67_ 3_ 1.1-007 _ 2.29-008 _-1.99o010-_
44 36 42.940 2930 0.252 1,0 3,94 3.85 3.6-007 2,29-008 . 236-010

.. 4.. __45080 .... 2891__ 0.249. ..__09 ...... 369_ ---. 376--- 2,9007 .... 2,29-008 .-... 1.95-010......
44 36 47.205 2672 0.230 0.4 1,64 2,90 4,0.009 2.29-008 1,96o010
,A 4 1 48.2A1 292 4_0,252 I..n 4_06_ 3,.? +.LO 7_- -229- 00a0 I, a-In

44 36 49.346 2891 0,249 1.0 3.94 3.88 3.8-007 2.29-008 1.94-010
44_. 36__50,408_ 2839._ 0, 249 _1. ....._ ___3, 9 9 . zJ__ 3.n_9 ... 3.94007....._ 227-008 __. 1.93-010 _
44 36 52.549 29?4 0,252 0.8 . 3,07 3.50 · 1.6-007 2.29-008 1,.94010
_4_ 36__53,612 29L ___0.251______..... __3.47 ...... 1.5-007 _..2.29-008 ___..94-010
44 36 54,.674 2924 0,252 0'.8 3.07 3.50 1.6-007 2,29-008 1.94-010
A 26 5...l37 _2.949 Q25_4 ._ A 31l_ 15_6LeQ '2 09009 .192a -01Q0_..__
44 36 56.815 2857 0,246 0.8 3,22 3.s7 1.9-007 2.29-008 1.91-010

.46_36_ 57,877___2924._ 0,252___...... 0.9......3.41 365 ....202-007__ 2.29-008 .. 1,91-010
44 36 58.940 2981 0,257 1.0 3.95 3.87 3,7-007 2.29-008 1.92-010

Mq__i__sEc___T__{tL__ __ EV ) ... . _ _ VTS.
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_4._4.L3._.O0.02_ 291. o.0.251 .... 0.8 3.36 _ _. 3.63 2.2-007 ... 2.29-008 . 1.89-010
44 37 1.0o0 294d 0.254 0.9 3.47 3.68 24-o007 2,28-008 1.90-010
A6 37 , _L3-_.2!5,? 0.246 -Oo 3,22- 3-? 1--+9007. -- 220 8 -----880
44 37 3.205 297? 0.252 1,O '3.91 3I85 3.5-007 2.26-008 1.86-010
4--37-----A.Zb3 294d - 0.254.. -0- .7----- 2.66 .--- -......- 33---- 1.1-o007 --.2.23-008.-- 1.86-010
44 37 5,346 2917 0.251 0.3 1.34 2.74 2.8-008 2. 23008 1.87-010

---44-37-_6.408- 285 -.0,246-- --- 0.8 ---- -- 3,30 -----------3,5s----2.0- 007- - -2.24'008 - 188-010 -
44 37 8.549 301o 0.2b0 0.9 3.43 3-65 2-2-007 2.21-008 1.88o010
--- 37 -6-12-- 2s6i 0-255-0 ,- 38----, .. 5 2,2-0-0 - 79008 8-e60 0-
44 37 10.674 29s9 0,257 0.9 3.53 3.67 2,3-007 2,17-008 1.84"010

_64 37___13.817 . 291i --0,251 .. --0. --. 2.51 ...- ...---. 3.6 . 9100 -- 2.lno-008 1.86o010
44 37 14.940 2987 0,257 0.9 3.45 3-65 2.2-007 2.10-008 1.85-010
-4--37--16.o,002 - .30- 026..-.9- -- .... 3.57 .......... 369-- .- 2.5-007- 2,08-008 -1.86010
44 37 18.143 '. 2987 0o257 0.9 3.45 3.65 2.2-007 2.11-008 1.88-010
64 --- 37 - 2 G05----2 0025 5 0-9 353 3,67 '30 Z08 00-0 86~t~
44 37 20.283 296J 0.255 0.9 3.48 3.65 2.2-007 2.09-008 1.86-010
4 L.7_ 21.346---__ 2927.. 0.252. O.R - 0, ..3.37 -.---..-.--2.00007--- 2-08-008- O.1.84-0 10-
44 37 22.408 2963 0o255 0,9 3.48 3.65 2.2-007 2.08-008 1.87-010
644_-37_23.471 _- 292i -0.252 - - OR . 3.37 -3,60....---2,0-007-.- 2,08-008 --- 1.84-010.-..
44 37 24.549 2967 0.256 1.o 3.93 3.o2 3,3-007 2,08'008 1.86-010
A4 3Z7 25,6122 967. . 25 6 I - .- _q3- aZ 3,3-, 0-7--- -2 .OR.00 -188O ,o
44 37 26.674 2923 0,255 0.9 3,48 3,65 2,2-007 2.08-008 1.87-010
4--3LZ7 7.?237 -_2963.0255-- --o 3,48...---3...65 2o2-007--- 2,9-008..-- - ..88a-10--

44 37 29.877 2963 0.255 0.9 3.48 3-65 2.2-007 2-10'008 1.88-010
A4 17 30o960 -- -- 30o3-f- o0259--- ------3.7 -. -- 3.74 2.8-007- 2.09'008 1.92-010--
44 37 33-080 -34t- 0259 -0rt-- 0.22 2.02 5.2e009 2-09-008 1.89-010

417 414L 2 S9.7 40256 l.o 2--3.9-3 -- .00-7- 2 -1 2 0 08Oa ---- .90.0 A0-
44 37 35.205 296? 0.256 1.0 3.93 3.82 3,3-007 2.10-008 1.88-010

.37--36 -283-- - 303 - 0.262 l.o_ 3.86 3.7 - -3.1-007 2--t2.08-008 --. 1-B010 ---
44 37 37.346 296? 0,256 1.o 3.93 3.82 3.3-007 2.08-008 1.88-010

_4-._3738.408 .... 2967 -0,256-- .-- 0.9----3.62 - -- 3,.69 --.. 2.5-007 ----..2.10-00 1.8 9-01 0---
44 37 39,471 2967 0.256 1.0 3,93 3Q82 3.3-007 2-09-008 1.89-010
_a -3I7 _4.0.549. 343& ----+262 1-1.. 4-.0 R09 - 9-n~07 -. 9-0 8 68 1.88-01 -0-
44 37 41.612 296- 0.256 0.9 3.56 3-66 2,3-007 2.08-008 1.88-010

_44-37-.42.674 - 30n3.- 0,259 ..--1.0---. 4.00 3-------- 6- 3,6-007 -... 2.08-008 --1.91-010 -
44 37 43.737 2967 0.256 1.0 3.93 . 3.82 333-007 2-08-008 1.88-010

-44-37_44.815-- 30n3---0.259 .. .--.. o1--4. 00 ---.- 3 --- 3,6-007 - 2-08-008 -..- 188010 --
44 37 45.877 '-3083 0o259 1,1 4.24 3.96 4.6-007 2,08-008 1.89-010
64 37 a4-..&-96a0 . o33 O,262 L-- .- 34-- ----9 007-2.09008-- -90010-
44 37 49-080 30.n 0o259 0.5 2.09 3.02 5o3 o008 2.09-008 1,89-010

. 337--50 .43 -..-.. 311 -- 0.269----.. . ----.... 475.--- .16---7.2=007 .....- 2.0g-008 -.. 1.89-010--
44 37 51,205 3043 0.262 1.1 4.22 3.93 4.2-o07 2.09-008 1.88-010

-446--31753.346 _-3... 3 ..-- 0,259----0. - --. 0.22.- -- -- -2,n2----5,2-009--2.08-008 --..-. 89-01--i
44 37 54.408 3081 0,266 1.2 4.54 4,06 5.8-007 2.08-008 1.89-010
^4 37 s5o-9-1. 30J--_0262 1.1 ,4,22 . 3-93---- --- O,7 2,08-008 . -So-L0.-
44 37 56.549 - -. 3t1_ 0, 269 .- " 0.97 1,A7 2.3-009 2.08-008 1,90-010

_44-3_5751.612 . .. .278z _. 0.240 ._.0,R --- R-. 316 _ 349 ... ·- 1.-007-o - 2 808-08----.1B9-010---
44 37 58674 28?o 0o242 1.2; 4,90 46o5 89-o007 2,08-008 1,87-010 X
aA 3L7-59737-__311._-o .269 -1o 2--- - ,47 . .....- 6 ... 2-007 ----2o09008---.1.90-010----

-l
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___44__38 --_ 1.877
44 38 2.940
4A IR F.O^O

28 1
28nl

_2v=!

0,241
0,241

n.241

44 38 6.143 3125 0.269
44_38_7.205_ 2871 .0,241
44 38 8.2U3 3441 0.297

_.4_38... 9.346 ... 312D 0,269
44 38 10.408 2782 0,240
44 38 11.471 3Q08 0.266

0.4 1.483
0.7 2.81

-__Qh L 7,%

1
0
1
0
0
1

.2 4.59'

.7_ 2.... ____ _

.0 3,3,5

.2 O- .6 _.. - _.

.3 1,4:3
,? 4.49

2.75. _ 2.8-008 - 2.08-008 1,88-010
3.33 1.1-007 2,.08-008 1,89-010
IL7-9-1-- 3-a0 2o08s-o00o a I. olo_
4,06 5,7-007 2.08-008 1.90-010
3,33 ... 1.1-007- ... 2.08-008 .. 1,.90-010 .
3,44 1.4-007 2.08-008 1.91-010
2.35. 1.1-008 Z.. 2,08-008 .. 1.89-010 __
2.73 2,7-008 2.08-008 1.90-010
4nl 5 2_nO7 ?-n2 ns 1 .89.01 0

44 38 12.549 2818 0.243 0.4 1,5? 2.77 3.0-008 2.08-008 1.90-010
44 38_13,61 ? 2754 0,237 -O..__ 2 81_ __ _3,_ . _.. 1,0-007 _2.08o-08.._ .8-010
44 38 14.674 281d 0,243 0,4 1,52 2.77 3,00008 2.08-008 1. 88-010
_44_38_16,815_. 319_ 0.276 .. __.. 0.22_ .2.16__ 7,3-009 _2.08-008___1.91-010
44 38 17.877 2884 0.249 0.6 2.35 3.11 6,5-008 2.08-008 1.88-010

-"--44 ._38 18 _9 4 6 ?_ 7 . .1>J.~3I0 2.o27 087 _2. 00831o 1Q 90.lO_
44 38 20.002 2884 0,249 0.7 2,83 3.33 1.1-007 2.08-008 1.90-010
44_38_21,080_ 286o 0,247 . ... O....._ 27 .__. __3.31__ _1,0-007 z2.08-008 _. 1.91-010 ._

44 38 22.143 2754 0.237 0.4 1,63 2,79 3.1-00R 2.08-008 1.91-010
_44_ 38_23,205. 2866 0,247 -.. 0.7 -... 2.79__ _ 3,31 ....1.0-007.. 2.08-008 0 1.90-010 

44 38 25.346 265? 0,229 .08 2,07 3,09 6.1-00a 2,12-008 2.000010
44 38 ?2_-0 2 2.Ai_0.250 0.R 303 .42I 1.3.00 7 2.o0-008 1,90-010
44 38 27.471 2816 0.243 0.6 2,43 3.17 7,3-008 2.12-008 1.990010
44_38._28.59 ..._ 2920 0.252 .8.. . 3.13 .._ __3045__._.4-007 ..2.08-008 .1.90-010
44 38 29.612 2920 0,252 OQ ---- 3.59 1.9-007 2.11-008 2,02-010

__4A_38.__0.674 Z7860 .0. 0.4 . ,ao___ _2.95 ....44-008 . 2,08-008 . 1.91-010

44 38- 31.737 29z0 0.252 0.9 3,45 3.59 1.9-007 2,08-008 1,88-010
42 38 3aL..152 _ ___0. 2 42 Q.I^ O zn9 &l.o.O 2.09-008 1,90-010·
44 38 33.877 2786 0.240 0.5 2,00 2.95 4,4.008 2.08-008 1.89-010

_44_38a_ 34.940__ .28n69. 0.242 .... 5 .. _208 _ 2.99 --_4,8-00R .-- 208-008. .1.90-010--
44 38 36.002 304j 0,262 1.1 4.07 3.82 3.3-007 2.08-008 1.90-010
44._38__37.0b0 _.. 2786 0,240 ----.. .5 ..... 00 2e95--- 4,4-00R 2.08-008 ---1.90.010
44 38 38.143 2765 0,238 0,6 2,69 3,?4 8,6.008 2.08-008 1.91.010
44 98 L 9.20_ 2.765_o 23OsQS 2 ?9 /, Oa ?+a R .01.9o010l
44 38 41.346 281s 0.242 0.7 2.80 3.,9 9,7-008 2,.08-008 1.91-010

_ 644_38 42.400___278b __0,240 ._...0.8 . ..0_.2.0Q 2.95___4.4008 . 2. 08-008_1.9001 0__
44 38 43.471 28so 0.242 0.7 2,80 3,P9 9,7-008 2.08-008 1.90-010
4438a__4.549_ 282__0,242 _ .. 7. . ..8_ 3.29__-9,7-008__...2,08008 _.1,92-010o

.44 38 45.612 2744 0.236 0.6 2.66 3.22 8,3-008 2.08-008 1,90-010
4A46 274 _OZ36 ' 3 6 8 3.8 I 2 -o0_ 81.92- 010_
44 38 49.877 28?7 0,242 0.7 3.04 '{ (/ 3.37 1,2-007 2.08-008 1,92-010

_44_ 38 _50.94Q___ 28 2 t 0.244 0_ . ..345___ _3.55 1.8o007 .... 208-008 _1,93-010 
44 38 52.002 281)7 0.242 0.7 3.04 3,37 1'.2-007 2,08-008 1.93-010

L44 _38._53.00 . .__ s870,242 0 C. 3.04 _3.37._1,2-0C7 ._ 2.08-008__,92-010
44 38 54.143 2819 0,243 0.9 3.54 3.57 1,9-007 2.08-008 1.91-010
4& 38 s 55_4_0.245 0.q 3,59 l5 a.792oo ŽQa-o 1 .9L 0_alO
44 38 57.346 286Z 0.247 0.9 3,63 3.61 2,1-007 2.08-008 1.92-010
44_ 38_58,408 286___0.,247 __0.9____3.63_ .__'. 3,61 ... 2,1-007.__2.08-008 1.91-010
44 38 59.471 286? 0,247 0.6 2,59 3,]6 7,3-008 2.08-006 1.93-010

I.

I PL 3

_A"al

mZ
I

I



,, _ , i Q ,, a%, --- ,- -- , ze, !t ----- -tls -7 ,09-00
44 39 17,612 284& 0,245 0.7 .2,99 332 1,1-007 2.t'of008 1o94o010

._44___39 1&.674- 281.6. 0.243 0.7 .. -..8_ 3.26 ---- 9.2o00R-- 2.di!ooB_ 1.94.010.
44 39 20.815 314~ 0,271 1.4 5,13 4,22 8,2-007 2.0R-008 1.95-010

__-4_-39__21,877 . -3-. 0o233 ---(~ . 2.68 ..--......oR6-----3o6o§ -. -2o.408-008- --1.9el 010 ---
44 39 22.940 2883 0.248 0.9 3,63 3-58 1.90007 2.08-008 1.96-010
-hA 3Q 2 _.s 31A-3_-0.o27-1 1,--. 5 ,0- 4---. - - A 47 2007-08 9 0A- - . - .94- olo

44 39 29.347 r276 0J.238 Q, ZE2 3.27 9,4.00A 2.08°008 1,93-010
A4 -30' 3.aq Z-176 5o-+2-2w 0 .-- 3_17 3 -3-7----2-04a~7 _ 20 a X0 0 a- 1-9-6- 0 0
64 39 31.472 27ob 0,241 0.0 3.17 3-37 l12007 2-08-008 1.97°010

-64-39-32550 . 28a1 0,245- O.R _.-3e 32- .. 3.6A -1*6-007--- 2,08-008 - 1,98-010 -
44 39 33.613 281s 0,243 0,8 3.25 3*40 13-007 2-08°008 1-99"010

_44.-39 -3.675 .... 2796 5 0,241 .. _ .. .--..3,17 ...------37- --1.2-o07 ---- 20ROO8 ---- 1.95-010--
44 39 35.738 281? 0.243 0.8 3.25 3,40 13-o007 2.08'C008 2.00'010
a44 9 'l o- b 2s..Y ,24~ 0:a.- 3 ,21 32-4-0 b°07 2s a 9O o
44 39 3R.941 2799 0.241 0.9 3.77 3,63 21-007 2-o08AO008 1.98-010

__44 A-39__40003 . 2790 .. 0o241 .. 0.9..... 3,77 .-..-- _._.. 363 .... .10 --... 2.08-o008 2.01-010--
44 39 41,01b 2819 0.243 0,9 3.89 ' 3.67 2.4o007 2.08-008 2-00=010

_6-_-39_-42.144 281_.. 0.243 -- 0.9 ._ .. e..--- 3,65 --- 2-3-007 -2.08-008 ---- 199010 ..
46 39 43.206 2796 0.241 '0.9 3,77 3,63 2.1o007 2.08°008 2.000010

' 1O 44k89 40..694 2~ a4 1-j 32 3 . 2- _- a 2.0 a---,3-007 ------0 0 2.2 1a-.--
44 39 45.347 281? 0.243 0,9 3.82 ' 3,65 2e3-007 2.08o008 2,05=010

_44__39_ .46.409 _ _289 ...0.23 ... _ Q.s. __3.e ~2 _3. 5-- ._ 2,3-007----209"008 .- .2.03-010 -
44 39 47.472 2S1I 0.243 1.1 4.36 3,88 3.8-o0o7 2.08-008 2.04-010

-A 39__.48550 __279-6 ._._..241 _ .._. . ...--.4,4 __ 3R -... 3r7°00 7 -..-. 209O08 ---- 2.050010---
44 39 49.613 26S0 0,231 07 3.24 3,39 1,2-007 2-o08-008 2,02-010

.... 9 L 50..,65 i? 7 07+-234- 9 .2.9 .0 >0 I,6 2-,%-00 3 :00A .- 2303 010
44 39 52.816 2692 0.229 0.7 3.17 3,36 1.1o007 2,12-008 2o02-010
U_- 9 -53 .87 8 .. 2 _27 _ _ 0,3 2 __08___ 3,..4___ .. 3.52- --32 6 --..2.12-008- 2.00-010 -
44 39 54.941 2790 0.241 1.0 4.34 3-87 3,7-007 2.13-008 2,03-010

__ 39__56,5003 _...265s7_ o0.229 _ .___0.3 _ __.--.T _3.6 __.b. . . . 1-007..---. .2.16-008 2 .04-010 --
44 39 57.081 2657 0.229 0.7 3.17 3,36 1,1-007 2.l16-008 2,04-010

.]9 .8 ~144 26-15 _Q2Z° 0~7 1,17 3I6 1L--7-07 2o18-008 2- 03-010--

. HR-.-MI S. Ec .... T..{g[). .....T_ t. EV) ......PHI- .... PIJTJ~i ............. VT.S ........... I -B ........ I-PL-1 ..... I-PL.3 ....

4.4_39 _ .54.9. 316¥... 0.273
44 39 1.612 2862 0,247
AA

4.10 . 6.4-007 _..2.B0-008 1.92-010

3.32 1.0-007 2.08-o008 1.92-0O10

.. 1.3 ._ .4.8 _..._..
0.7 2,9!

_ n 2_9aR vM22 n_^n7 - n R.^^A

44 39 3.737
44 39 4.815
44 39 5.877
4--39 _h6.940

44 39 8.002
AA4 30 Qat0-
44 39 10.143
4__--.19-_ 11.20 5-
44 39 13.346
4&--39_-14 .408
44 39 15.471
AA 19 1.h-49

2864
.3169
286~
2744
2862
;,a& i

0,2b7 0.7
0.273 -... 1. --
0.247 0.7
o.236.... 0.6 ---
0.247 0.8
n--.24- a Z _

_ . . . _ r v V v f -:V.-U v-vV

2.95 3,32 1.0-007 2.09-008
o5 ...S.. -. .0-.-- 64-o007- 2.08'008

2,95 3,32 1,0-007 2,08-008
... 2.61 3... --1.7 - .--.. 7400 ._ 2.08-008

3.05 3,36 1,1-007 208-R008
----2.- 3I-2 -1l--0b 2o0g008-

2,95 3.32 1-0'007 2.08-008
.2.95 .3----. . 3,32- -- 1.0-007 -----2.08008
3.06 3,36 1.1o007 2.08-008
-2,95 _ _ 3.32----10-007----2 .08008 ----.
2,89 3,29 97-00oO8 2.08-008

5_19 7 ' °_> O -nn~ 2 na-nn -

-11s,¢010

1.93'010
1.93-010l1,93'010-

1,)2-Olo0
I o G-I10----

1.93-010
1.93-010- 
1.93-010
1.92-010-
1.92-010
<_.Xvnn

286t
2862 .
2862
2864.
2841
212?

0,247
0.247-
0,247
0.247
0.245
n_217

0.7
- . 0.7 -

0.a

0.7
I -- _-

44 39 2S.080 314J 0,271 1.4 5,20 4.23 8.4-0O0 2.08-008 1,94-010
_ 64 _39 26..144 - -_Q .233 .-,,~ 2,68 -,86 3.60O--- 2o08-008 --- 1.964-010 --

44 39 27.206 2786 0,240 0, 7 2.98 3,30 1.0-007 2.08-008 1.95-010
_44--- _39.--28,26 9___ 276 ... .238 0....07 2.92- - 3, ~1 7 - --94-0 -----9 ..... 2.OR-008 - 1.94-010 --

A . _ n-a 7Qz Zi 17k a 7 na _ __ 3 _~ _ _1 _ I _ _ _- I .1- _

:
I-q

44 39 59.206 2774 0,239 0.9 3.62 3,55 1,8o007 2.17-008 2.01-010



a ^, O LC-W,?T-ION$-FOiR-GEHMl?--l- - -
- -

__H.p ._M_ _SEC_ __T. ({K__ T (EV) _ PH i.N__ ___. TS I .. B LL . .P____. P _3 _

44 __40 .0.269 2657 0.229 .0.7 3,17_ _ .336. _.1.11-007 Z. _220-008__ .ol-o01__

44 40 2-409 2687 0.232 0.8 3.40 3,44 1.4-007 2.20o008 2.03-010

a_ 7 _Z 247 I -0. 2 oZ234_--0 .8 ---- 3-47- I 3, 0o--0 7 2.1.7-008 El 2.03-010.

44 40 5.613 2711 0o.234 0,8 3.56 3.51 1,6-007 2.19-008 2.00-010

_4 6_.40 6,675_. 271 1 -0 o-234 -_ - 0 90,0 _. 3,98.9.__ 3A9 . ...2,5o07 - .. 219008 --. 2-00"010

44 40 7.738 2644 o0228 0.8 3,38 3.42 1.3-007 2.22-.008 2.02-010

_ .44_40. 9.878 .2644 0.228 -. 9- 3.91-_. --- - 3.65 2.2-007 - 2.223008 ,2.00.01.

44 40 10.941 2690 0.232 O.Q 4.01 3.70 2.5-007 2.24-008 2.00-010
.4n flj3dlL 266o n.,23 0 .9 _3,96 X - a4007---2..25.-008 oa ,9-01a

44 40 14.144 2751 0.237 1. 0 4.29 3.80 3.2-oO7 2.26-008 1.99-010

4_. _0 19 47Z_2 26o00. o-24 _ ___3,8 ... 1 .4a-.)07 _-992-009__ _ 5,76-009

44 40 20.550 2496 0o214 0.5 2.1t 4.11 6.5-)07 2.07-008 1.42-008

._4._40_..25.-9.4 1- 2-53-- .219-.... 0.7. -- 3.12 51-- 1,6-)06 . .- 1-81-008 5.85-008

44 40 29.0H1 266 0o.229 0.9 -. 3,80 , 469 2.4-)06 2.29-008 7.35-008

.__.4 44~ 3ol - 35nU__O,24 0f D3_ Q_ ..-5 2,4? ,6 __ ,2~40L . .2.29700R 8 .462003__

44 40 31-207 2inZ 0.208 0.5 2.29 4.10 6.3-)07 2.36-008 7.88-008

_44___Q_32z.2 7 0 _ 269r 0.232 l.n 4.33 ....... .... 86 - 3.6-06 2.42-008 8.59-008

44 40 33.348 2645 0o211 0.7 3.31 4.54 1.7-;06 2.51-008 9.89-008

44_40 _34410 ..- 2363 0.204 0.5 2.55- _. _.. 473 ._8,4.-07 _2-51-008 1..-101-007

44 40 35.473 2316 0.206 0.6 2.74 4-29 9.7 07 2-51-008 1.03-007

S 4o 3-6L4 24 .6 0,2.o 51-008. .. 5-0 07 O-2

44 40 38.676 241i 0.208 0.7 3.44 4.55 1,8106O 2.51-008 1.04-007

__44_0_39.73 9..... 2441 0o210 0.7. - 3.54 __ 4,58 .1.906 - .2.57-008 1.04-007_

44 40 45.082 240? 0.213 0.9 4,03 4.73 2.7'06 2.71"008 8,78o008

_ 4__4_ . 6.145_- 2376 0.205 1. 0.7 _3.51 .-- .4.054 .1.7-06 2.7s5008 .8.58-008

44 40 49.348 2390 0.206 -0.R 3.68 4.58 1.9'06 2.77-008 7.80o008

4. 4n . 5255l 2316-----0 205_ -- 0o. -3.68_- _..;.7 A. 9 0o6 2.75s008 1.T7.008_

44 40 53.614 2190 0.189 0.4 2,08 3.9? 4.2'07 2-77-008 6.78-008

44 0_56. 8 17 __2 3 9 9 -- 0.206 ..4.18 ... 4.74 ._2.7.0 6 2.75-008 6.13-008

44 40 58.942 2375 0.205 0.8 4.15 4.73 2.7106 2-75-008 5.75-008

-N



HR MI __S.C.. __i,__T. (V).._ PH-...- .. PHI_-N_-- _ . _VTS ... I .. LPL .1. -.--.. PL.3 ..

_A_ . __o-004 .-... 2375. - 0.205 .0.8 - .4. 15 .. _ ._.. 6,73 .. 27-o006 - . 2,75-008
44 41 1.082 2395 0.206 0.9 4.18 4,74 2,7-006 2,75-008

AA A1 - .la p n 1OA n . I ap t

5,54008 .
5,39-008

A. Oa R-n
--- 5 -·r I-- ^>____<w;___v--' . 4'jJ4 V,--C .4 V O 95-* 00 UsO--

44 41 3.207 2375 0,205 0.9 4i18 4,73 2.7-006 2.75-008 5.04o008
A66 41._._6.410 .22I. -0,194 _..0,7 . -3.62-- -4s2- -1,7-006 -- 2.75-008 4,58=008

44 41 9.614 2331i 0,201 0.7 3,72 -/ 4.52 1,6-006 2.74-008 4.17-008
- 641._10.676._ 2331 .0,201 - 0.7-- .3,72--_- _ -,2-- - 1.6-006 ---2.737008 4.09.008
44 41 11.739 2331 0,201 0,7 3.72 4,52 1.6-006 2.7no008 3.95-008
h AS11 L2a7 233L_0 ,201 - 0-I------ 3-7Z-- -- -2---,0----20 08---. .8 4008

44 41 13.879 2331 0,201 0,7 3,72 4.52 1,6o006 2,64o008 3.74-008
444_61_. 140942 218Q Q,-0.189 - 0--? __0..O,96._ 38 --.8 1.2-007 - -2,63008 366-008
44 41 16.004 2331 0,201 0.8 3.77 4,54 1.7-006 2,62-008 3,58-008

-44-41- 17.0d2-- 221?- 0.191 -----0,4------ 3,10 -------.-- 4.9- -.9,7007 - -2.47-008 --- 3.13-008
44 41 18.145 2331 0.201 0,8 3.77 4.54 1,7-006 2.45-008 2.84-008

1---- !!.27 .--,2 07aao 0 .o_- 17 4--4 66- 2 3-006-2 34-006- ---- 2 .56008-
44 41 20.270 2331 0,201 0,8 3.77 4.54 1.7-006 2,140008 1.86-008

--A4--1__44_._ 1,Z3498. _ 24i. 0,207 ... ,R--- 3.94 .. _ 4.55- -1,8-06 - -.2,3?-008 2.37-008
44 41 22.410 2354 0,203 0,8 3,99 4.63 2.10006 2.49-008 2.75-008

4 4-1_ 28.811 - -2377- 0,205 O,6 - 3,02 -----.--.. -4,17 --.-.- 7,4007-.. --2,75=008 3.20-008 --
44 41 33;083---23i-'- 0,201 .0,R 3,98 4 62 2,1,006 2,69-008 2.56-008
4A4 A1 4_IA6 2 3 5 .0--.F-- 0 . .4..¢ O. 2.2000-. 2o 8008_ 2_5004.O
44 41 35.208 2411 0.207 0.9 4.25 4.68 2,4-006 2,49-008 2.47-008
64__41 _37.349 _ 1q ...0__Q 1-. 0 2.60_ _..~T ...4o._ 5,8-00 .- 2,51-008 -.--.2.43-008-
44 41 38.411 1945 0,168 0,4 2,46 3.83 3.4-007 1,86-008 1.80-008
---A41 39-4. 4 284-.-0,245 _..Q.3__1.24 9 3.,9 2.00007----2,00-008------ 2008-.-
44 41 41,615 2354 0,203 0.7 3.65 4.52 1,7-006 1,72-008 1.98=008 .
AA Al h2 7 2wO n 2Q7 o_ _ A nL _ A A A , *_nn. · onn. , Aonnnn a

44 41 43.740 23.7 0,199 0.7 3,39 4,45 1,4-006 1,90-008 1.81-008
_44__41_4 .4,818 .... 2326. 0,200 -0.7 .... 3, 66 .. _.. 4.57_.. 1.8-006 -1,90-008 - .1,76o008

44 41 45.880 23n7 0,199 0.7 3,39 4.45 1,4-006 1,67-008 1,76-008
_44_ 4 46.943 _ 23T[. __0,199 .... _ 0. ---- 3,62 -- 4.56- -1.8-006 --1.57-008 - 1.73-008-

44 41 48.005 2562 0,221 0.9 3,92 4.63 2.1-;006 1.51-008 1,69-008
r h44i 91 - aq 0. 23._n__0 ,, 2 Q - n. 33 . 1-4 06 -2- 1- -22 8 1446500o8a
44 41 50,146 2234 0,193 0,7 3,45 4.51 1,6-006 1.73-008 1,65-008
44__41_51.208 222 .. _.0.191 .. 0,6 .. 3,23 .... 1.S.006 ... 1.73-008 1.60=008,_
44 41 53.349 2240 0.190 0.4 2,36 4.16 7.2=007 1.59-008 1.60-008
44-1. _.54.411. 197? . 0.170 0.3 __ 1,57 3,74- .2.8o007 1.59-008 1.58008 
44 41 55.474 224I 0.194 0.6 3,15 4,39 1.2-006 1,60-008 1.58-008
4a 41 5.l.L_7 23 0,6 nl.89 n. 1,361_ 372 _26 00-7. 6 .0- 1 58-008
44 41 59.740 2273 0,196 0.6 3,11 .2-006 ,58'-008 1.58-008

14



HR M I SEc_ T () T_ (EV) _ PHL .P.HN I_______ P TS. ... ....___ IPL __. 3

_4_ ? 18ec80 237 0.205 0.7 3.6 45762 1l9-006 . 1.58-008 1,53-008 
44 42 2.943 2261 0.195 0.7 3,38 4.51 1.6-006 1.58-608 1.52-008
4A *?2 4._.5 226 L__0..LS5 0...7 3.38 as_ L. . 051, 1.oo 1 . 5 O.*008 o__
44 42 6.146 217 0,187 0.5 2.47 4.15 7.0-007 1.58-008 1.46-008

___4,__2_J.. . o8 _ 22ol . 0.197 ..07 .. 3.42_. .- &52 . .19,7-006 _ 1,58008 .1.46008
44 42 8.271 2173 0.187 0.3 1.82 3.93 4.2-007 1.91-008 1.37-008

._4. 4_A 9.349 2243 .. 0.193 .... 06. _ 3.21 _____4.44 1.4-006 - . 1.51-008 1.43008
o . o 0 * END OF FILE * * * n

0



H-VI-1

GEMINI I F.ICHT TEST DATA REV NO 28 CNV 0/T
CBCOARD COMPUTER WCRDS (MODE 3. CATCH-UP)

0xi8 0K19
RAOAR RANG 1INE RADAR

FEET ELEVA TI C
DEGREES

0.246
0.246
0.246
0.246
0.246
0.246
0.246
0.246
0.246
0.246
0.246
0.246
0.246
0.246
0.246
0.246
0.246
0.246
0.246
0.246
0.246
0.246
0.246
C.246
0.246

0.244
0.246

0.246
0.246
0.246
0.246
n.246
0.246
0.246
0.246
0.246
0.246
0.246
0.246
0.246
0.246
0.246
0.246
0.246
0.24G

-2.96
-2.96
-2.96
-2.96
-2.96
-2.96
-2.96
-2.96
-2.96
-2.96
-2.96
-2.96
-2.96
-2.96
-2.96
-2.96
-2.96
-2.96
-2.96
-2.96
-2.96
-2.96
-2.96
-2.96
-2.96
-2.96
-2.96
-2.96
-2.96
-2.96
-2.96
-2.96
-2.96
-2.96
-2.96
-2.96
-2.96
-2.96
-2.96
-2.96

-P..96
-2.96
-2.96
-2.96
-2.96

020 0D(21

SINE RAOAR TIME OF
AZIMUTH THRUST
DEGREES 41ODPOI NT

SECONDS

-4.72 0.8
-4.72 0.0
-4.72 0.8
-4.72 0.8
-4.72 0.0
-4.72 0.8
-4.72 0.8
-4.72 0.8
-4.72 0.8
-4.72 0.8
-4.72 - 0.8
-4.7 T2 0.8
-4.72 0.8
-4.72 0.8
-4.72 0.8
-4.72 0.8
-4.72 0.8
-4.72 0.8
-4. r 0.8
-4.72 0.8

-4.72 - 0.8
-4.72 0.8
-4.72 0.8
-4.72 0.8
-4.72 0.8
-4. 7 0.8
-4.72 0.8
-4.72 0.0
-4.72 0.8
-4.72 0.8
-4.72 0.8
-4.72 0.8
-4.72 0.8
-4.72 0.8
-4.72 0.8
-4.72 0.8
-4.12 0.8
-4.72 0.8

-4.72 0.6
-4.72 0.8
-4.72 0.8
-4.72 o.e
-4.72 0.6
-4.72 0.0
-4.72 0.0

-4.72 0.6

TIME
MR MI SEC

I CREMtENTAL
VELOCI TY IX

rPs

40.79
40.79
40.79
40.79
40.79

40.79
40.79
40.7940.79
40.79
40.79
40. r9

-1.76
-1.71
-1.58
-1.63
-1.49
-1.72
-1.52
-1.74
-1.79
-1.44
-1.50
-1.57
-1.61
-1.87
-1.82
-1.78
-1.63
-1.59

-0.32

-1.5!
-0.70

-0.86
-0.32

-0.29
-0 14
-0.29

-0.1 
-0.02
-0 17
-0.04

44 38
44 39
44 39
44 39
44 39
44 39
44 39
44 39
44 39
44 39
44 39
44 39
44 39
44 39
44 39
44 39
44 39
44 39
44 39
44 39
44 59
44 39
44 39
44 39
44 39
A4 39
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 40
44 4C
44 40
44 40
44 40
44 40
44 40

016

I NCREMENTAL
VELOCITY (Y)

rPS

45.08
45.08
45.08
45.08

45.0;
45.08
45.08
41.08
45.08
45.08
45.08
45.08

0.03
-0.10
-0.01

0.18
-0.13

0.S5
0.04

-0.08
-0.09

0.20
0.08
0.17
0.05
0.13

-0.08
0.00

-0.00
-0.t3

0.07
-0.00

0.03
0.01

-0.01
0.08
0.07
0.15

-0.06
0.02
-0.06
-0.11

-0.02
-0.05

0.05

57. 72
0.12
2.52
4.92
7.32
9.72

12.12
14.52
16.92
19.32
21.72
24.12
26.52
28.92

3. 72
36.12
38.52
40.92
43.32
45. re
48.12
50.52
52.92
55.32
57.72
0.12
2.52
4.92

.3s2
9.72

12.13
14.35
16.93
19.33
21. 73
24.13
26.53
28.53
31. 33
33.73
36.13
38.53
40.93
43.53
45.73

DI?7
I NCREMENTAL

VELOCITY (I)

FPS

25.23
25.23
25.23
25.23
25.23
25.23
25.23
25.23
25.23
25.23
25.23
25.23
25.23
0.02
0.07
0.12

-0.02
0.04

-0.01
0.23

-u .us
-0.04

0.01
-0.12
-0.07
-0.10
-0.06
-0.01

0.13
0.19

-0.04
0.01
0.06
0.02
0.07
0.03

-0.02
-0.15
-0.01
0.05

-0.08
0.06
-0.08

-0.10

-0.07
0.08



:-H-VI-2

GEMINI X FLIGHT YEST DATA REV NO 28 CNV D/T
OBOARD COMPUTER -RD0 (NCODE 3. CATCH-UP)

OKI 5 D1 KI6 OKI 7
INCREMNHTAL INCREMENTAL INCREHENTAL

VELOCITY (X) VELOCITY (Y) VELOCITY (Z)
FPS rPs FPS

-0.06
-0.08
0.01

-0.03
-0.11
-0.04
-0.05
0.03
0.13
0.00

-0.11
-0.00
-;.20
-0.16

0.02
-0.10
-0.02
-0.14
-0.15

1.15
0.03
0.02
0.10

-0.01
0.08

-0.05
-0.00
0.04
0.12

-0.00
-0.02
-0.02
-0.18

0.04
0.'t

-0.07
-0.00

-0.19
0.05
0.04

-0.17

-O.02
-O.tO

-0.06
-0.01
-0.03

0.00
-0.04
-0.18

0.08
-0.06

0.18
-0.1 5
-0.0'
0.0,

-0.18
0.06

-0.08
-0.02

0.11

-0.06
-0,01
-0.14
-0.19
-0.13
-O0.1
-0.03
-0.07
-0.02
0.t2

-O.Ot
-0.05
-O.3t
-0.04
-0.17
-0.03
-0.16
-0.02

-0.£0
-0.14
-0.06
-0.13
-0.06
-0.13
-0.10

RADAR RANG
fEET

0.246
0.246
0.246
0.246
0.246
0.246
0.246
0.246
0.246
0.246
0.246
0.246
0.246
0.246
0.246
0.246
0.049

49.201
0.049

0.049
0.049
0.049
0.049
0.049
0.049
0.049

0.14?
0.096
O.t96
0.196
0.196
0.196
0.t9G
D.106
0.t98
0.196
0.t96

o.t19
G.t9G
0.196

0.196

0.100

O.tgG
,.,aIts

DX19

SINE RADAR
ELEVATICN

OEGREES

-2.96
-2.96
-2.96
-2.96
-2.96
-2.96
-2.96
-2.96
-2.96
-2.96
-2.96
-2.96
-2.96
-2.G8
-2.96
-2.96
-8.03

-17.98
-18.21

-t8.21
-21.06
-21.06
-2t .oe
-2 .06

-21.06
-20.25

-t3.60

-16,13

-10.13
-16.ts
-16.iS

-1 8.13

-te.tS

-t3.l3
-16.13

-t8.ts
-10.18

-t9.13

-10.13-10.13
-10.18

DK20
SINE RADAR

AZIUTH
DEGREES

-4.72

-4.72

-4.72
-4.72

-4.72
-4.r2
-4.72

-4.72-4. 72
-4.72
-4 .72

-4.72

-4.72-4 .72

-9.24
-9.14

-8.37.

-8.3?
-8.35
-8.37
-8.37
-8.37
-8.37

-120.01
-te.so
-12.90
-15.93
-13.93
-15.93
-1S.93

-18.93
-15.93
-19.93
-1t.93

-15.03
-1.93
-1i.95
-1.093

-15.09

0(21
TINE OF
THRUST

14IDPOI NT
SECONoS

0.8
0.8
0.8
0.8
0.8
0.8
0.8

0.8
0.8
0.8
0.8
0.8
0.8

0.8
0.60.8

3072.8
0.8
O.d
0.8
0.8
0.6

0.8
0.6
0.6
0.8
0.9
0.8
0.6
D.A

O.G
OS0.6

0.8
0.6
0.8

0.0
0.00.8

O.6
0.80,8

TIME
HR N! SEC

44 40
44 40
44 40
44 40
44 40
44 41
44 41
44 41
44 41
44 41
44 41
44 41
44 4t
44 41
44 41
44 42
44 41
44 *1
44 41
44 41
44 4t
44 4t
44 41
44 44
44 41
44 41
44 41
44 41
44 41
44 41
44 42
44 42
44 42
44 4t
44 42
44 42
44 42
44 42
44 42
44 42
44 4E
44 42
44 42
44 42
44 42
44 40

48.13
50.53
52.93
55.33
57.73
0.13

2.53
4.93
7.33
9.73

12.t13
14.53
16.93
t9.'3

21 .73
24.13
26. 53
28.93
31.33
33.73
36.13
38.55
40.93
43. 53
45.13
48.10
50.50
52.90
55.30
S?. 9C37.70
0.10
e.50
4.80
*.30
4.70

12.10
14. 50
16.90
19.30

24.10
tG. S0

86.90
St 31.30
23.70

83,t3

-0.07
-0.23
-0.29
-0.02
-0.29

-0.35
-0.00
-0.07
-0.32
-0.13
-0.34
-0.18
-0.14
-0.19
-0.14
-0.10
-0.20
-0.30
-0.16
-0.02
-0.36
-0.43

-0.32
-0.47
-0.34
-0.00
-0.02
-0.02
-0.31
-0.40

-O. t
-0.,3

-0.33
-0.t9

-0.14
-O.,O

-O.St

-O.lt?
-0.03



j H-VI-3

GEMINI X FLIGHT TEST DATA REV NO 28 CNV D/T
COCARD COIPUTER t.0RDS (MCOE 3. CATCH-UP)

DIIS DKIS
INCREMENTAL INCREMENTAL

VELOCITY (X) VE.OCITY (tr
FPS FPS

-0.27 -0.04
-0.13 -0 14
-0.08 O.U3
-0.1 -0.08
-0.2!9 0.10
-0.06 -0.01
-0.11 -0.03

-0.t6 0.05
-0.03 -0.03
-0.26 0.02
-0.1i -0.07
-0.1q -0.00
-0.04 0.09
-0.07 -0.04
-0.05 -0.03
-0.20 0.00
-0.26 0.10
-0.02 -0.00
-u.uG -u.05
-0.10 0.05
-0.27 0.04
-0.13 0.1t
-0.09 G0.1
-0.15 -0.00
-0.00 0.08
-0.14 -0.13
-0.30 -0.16
-0.15 -0.08
-0.31 0.13
-0.26 -0.10
-0.00 -0.11
-0.17 0.07
-0.03 -0.0o
0.00 -0.05

-0.14 -0.25
-0.10 -0.08
-0.05 -0.10
-0.20 -0.11
-0.16 0.08
-0.21 -0.05

-52.17 -0.06
-0.03 -O. 1

0.02 0.01
-0.04 -O.10
-0.18 -0.11

I NR TA
INCREMENTAL

VELOCITY (2)
FP9

-0.30
0.05
0.08

-0.$4
-0.10
-0.15

0.01
-0.04
-0.08
-0.00
-0.16
-0.t1
-0.15
-0.19
-0.14
-0.17
-0.12
-0.17

0.03
-0.10
-0.15
-0.28
-0.3t
-0.08
-0.12
-0.07
-0.30
-0.34
-0.29
-0.14
-0.19
-0.22
-0.08
-0.22
-0.t17
-0.21
-0.07
-0.20
-0.22
-0.19
-0.04
-0.37
-0.19
-0.56

DKIS

RADAR RANG
FEET

0.196
0.196
0.196
0.196
0.196
0.196
0.196
0.196
0.196
0.196
0.196
0.196
0.196
0.196
0.196
0.196
0.196
0.196

49.349
0.196
0.196
0.196
0.196
0.196
0.196
0.196
0.196
0.196
0.196
0.196
0.196

0.196
0.196

49.349
0.196
0.196
0.196
0.196
0.196
0.196
0.196
0.196

0K19
SINE RADAR

ELEVATION
DECREES

-18.13
-18.13
-19.13
-18.13

-18.13

-18.13
-18.15-18.13

-1 5.

-I6.13

-$;.13

-18.13

-l. 32

-18.13
-18.15
-18.13
-18.13,

-18.13

-18.15

-18.13
-18.13
-18.13

-18.15
-18.13
-18.13
-18.13
-18.13

-13.32

-18.13
-t8.15
-18.15
-15.32
-18.13
-18.13
-1t .13
-18.13
-18.1t
-18.t1s
-18.13
-16.13

Dr 20

SINE RADAR
AZI UTH
DEGREES

-19.93
-15.93
-15.93
-15.95
-15.93
-15.93
-15.93
-15.93
-15.95
-15.93
-15.93
-15.93
-15.93

-15.93

-t 5.93
-15.93

-15.93-15.93

-15.95-15.95
-15.93
-15.93
-15.93
-15.93

-15.93
-t15.93
-15.93
-15.93
-15.93
-15.93
-15.93
-15.95
-15.93
-1S.93
-15.95
-15.93
-15.93

-15.95

-15.93
-15.93
-15.93

TIME
HR MII SEC

44 42
44 42

44 42
44 42
44 42
44 42
44 42
44 42
44 42
44 43
44 45
44 43
44 43
44 43
44 43
44 45
44 43
44 43
44 43
44 45
44 43
44 43
44 43
44 43
44 43
44 43
44 45
44 43
44 45

44 43
44 43
44 43
44 .s
44 44

44 44
44 44
44 44
44 44
44 44
44 44
44 44
44 44
44 44
44 44
44 44

44 44

38.50
40.90
43.30
45.70
48.10
50.50
52.90
55.30
37. 70
0.10
2.50
4.90
7.30
9.70

12.10
19.50
21.70
24.10

26.93
31.50
35.70
36.10
38.50
40.90
43.3,0
45.70

48.1G
50.50
52.90
55.30
57. 70

0.10
2.50
4.90
7.30
9.70

12.10
14.50
16.90
19.30
21 .70
24.10
26.50 o
28.90
S1 .90

DK21
TIME Cf
THRUST

M1I OPOI NT
SECONDS

0.8
0.8
0.0
0.8
0.8
0.8
0.8

0.8

0.8
0.6

0.8
0.8
0.8

0.8
0.8
0.8
0.8
n.a

0.8
0.8
0.8
0.0

0.8
0.8
0.6

0.8

0.8O.e
0.8
0.8
0.8

0.8
0.60.8

0.8
0.8o.e
0.0
0.8
0.6

O.e

0.0
0.6
0.6



1 H-VI-4
.

GEMINI X FLICGT TEST OATA REV NO 28 CNV D/T
C1OARD CC4PUTER As05 (IcWcE 5. CATCH-UP)

0X16
I NCREMENTAL

VELOCI TY (Y)
FPs

0.16
0.04

0.02
-0.19
-0.12
-0.10
-0.24
-0.05

O.03

-32.17
.31

-0.01
-0.00

0.06
0.05

-0.18
-0.08
-0.10
-0.12
-0.04
-0.25
-0.16

0.01
-0.01

0.09

-0.03
-32.04
-0.16

0.04
-0.08
-0.08
-0.00
-0.04
-0.05
-0.05
-0.07
-0.07
-0.10
-0.11
-0.02
-0.02
0.06

-0.07
0.02

-0.33

INCREMENTAL
VELOCITY ()

FPS

-0.35
-0.08
-0.34
-O.t1
-0.14
-0.18
-0.13
-0.17
-0.41
-0.26
-0.39
-0.24
-0.10
-0.33
-0.07
-0.32
-0.36
-0.31
-0.17
-0.21
-0.34
-0.20
-0.34
-0.20
-0.33
-0.17
-0.52
-0.36
-0.31
-0 .5
-0.30
-0.34
-0.39
-0.34
-0.28
-0.42
-0.36
-0.40
-0.35
-0.39
-0.34
-0.19
-0.42

-0.37
-0.22
-0.S7

DR0I DX19
RADAR RANG SINE RADAR

FEET ELEVATION
DEI REES

0;196
0.196
0.196
0.196
0.196
0.196
0.193
0.196
0.196
0.196
0.196
0.196
0.196
0.196
0.196
0.196
0.196
0.196
0.196
0.196
0.196
0.196
0.196
0.196
0.246
0.393
0.393

0.393
0.443
0.445
0.246
0.246
0.246
0.246
0.393
0.246
0.393
0.246
0.344
0.246
0.393
0.246
0.246
0.246
0.246
0.240

-18.13
-18.13
-18.15
-18.13
-18.13
-18.13
-18.13
-18.13
-18.13
-18.15
-18.13
-18.13
-18.13
-18.15
-18.13
-18.13
-18.13
-18.13
-18.15
-18.13

-18.13
3.10
4 ,34
7.60

16.335
21.52
19 74

20.04
20.40
20.60

t21.22
21.52
21.63
Zi .68

22.3 5
22.60
22.81
23.07
23.28
23.85
23.95
23.95
23.9S
es.9 
2S.05

0620
SINE RADAR

AZIMUTH
DEGRIEES

-15.93
-15.93
-15.93
-15.95

-15.93

-15.13
-15.93
-15.93
-15.93
-15.93
-15.93
-15.93
-15.93
-15.93
-15.93
-15.93
-15.95
-15.93
-15.95
-15.93
-13,93

3.53
2.96

-1.66
-0.86
-0.91
-0.79
-0.72
-0.57
-0.19

0.10
0.24
0.43
0.62
0.76
1 .24
1.58
1.53

1.91
1.91

1.91
t .t

DX21
TIMlE C
THRUST

NIDPOI NT
3ECONDS

0.8
0.8
0.8
0.8
0.8
0SOT2.8
0.6
0.8
0.8

0.8

0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.80.8

O.80.8

U.8
0.8
u.S

0.8
0.8
0.8
0.8
0.8
0.8
0.8

0.80.6

0.80.8
0.8

0.8
0.6
0.8
0.8
0.8

0.0
0.8

0.8
O.0
O.C

061 5
I NCR EMENTAL

.VELOCITY (X)
FPS

TINE
MR MH 9EC

44 44
44 44
44 44
44 44
44 44
44 44
44 44
44 44
44 44
44 44
44 44
44 45
44 45
44 45
44 45
44 45
44 45
44 45
44 45
44 45
44A 4

44 45
44 45
44 415
44 45
44 45
44 45
44 45
44 45
44 45
44 45
44 43
44 45
44 45
44 45
44 45
44 46
44 46
44 46
44 46
44 46
44 40
44 46
44 46
44 46
44 AO

33.70
38.10
38.50
40 90

43.50
45. 70
48.10
50.50
52.90
55.30
57.70
0.10
2.50
4.90
7.30
9.70

12.10
14.48
16.88
19.28
2e .68
24.08
26. 8
2Es. .8
31.28
33.68

36.08
38.48
40.88
43.28

45.68

48.08
50.48
52.88
55.28
57.68
0.08
2.48
4.88
7.28
9. 68

12.08
14.48
16.68
19.28

t 1.6

-0.19
-0.20
-0.20
-0.16
-0.01
-0.17
-0.21
-0.17

-0.02-0.18
-0.14
-0.08
-0.15
-0.01
-0.06
-0.00
-0.06
-0.02
-0.017
-0.02
-0.0

-0.04
-0.18
-0.04
-0.19
-0.05
-0.01
-0.00
-0.02
-0.07
-0.00
-0.08
-0.00

0.01
-0.13

-0.15

-0.07
0.03
0.02
0.02

-0.02
-0.08
-0.05
-O.07
-0.13



APPENDIX I

Electrostatic Effect on the Particle Density

in the Wake or the Gemini
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Electrostatic Effect on the Particle Density in the

Wake of the Gemini

The density at a point (x,y,z) is given by:

x ¥ =r (54)
M (x, y, z) _ _)3/a ;r' ( x dy (54)

where the limits of integration are defined in the following manner.

Trace the classical trajectory back from (x,y,z) until it interacts

the plane S (fig. 108). Let S be defined as the plane in which the

satellite blocks out the maximum number of particles. Let the intersection

occur at (x
o
, yo, 0) and Y Yo x, y, ZJu t elocity at that point.

This is the v of equation 52. The limiting value v occurs for the

trajectory which barely touches the satellite.
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L. & ,,

I

XYo0O) Arbitrary Trajectary

S (x, y,

Figure K-1.- Classical trajectory interacts with plane

out maximum particles.
which blocks

(

Z)
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Consider the scattering caused by the shielded truncated cone at the.

front end of the Gemini. Because of the small Debye length,-this part is

the most important scatterer, and is shown in figure 109.

Consider the number of ions which get to the points (O,O,z); that is,

limit -the study to densities on the axis. Because of the geometry of the

Gemini, assume no scattering beyond the point P. By geometry, the

components of vl are related by the following equation.

v- R x Rt x cos o
=_ -(55)

z - sin o 
Z1 1

Consider rotated axis x, z as shown, and let components of v1 along

these axes be represented by Vxl and V 1 By geometry,

V =z cos o 1r~xl sinos o RC' OA l cos o sin (56)
z - xl sin o

where equation (53) was used. Also,

Rt1 - -x1 cos 0

,V E r a sin o-+/r cos =-in o Cos (5

Let V and V be components of the particular velocity, along

the axes (X.and Z), at the front end of the vehicle x . Because the force
o

is perpendicular to the vehicle surface,

V =- V
z, Zo (58)
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,X XX

I/ t, 17 L~,-1
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L Z (oo,
kZ (o,o0z)

Gemini Cone
I Origin

Figure K-2.- C Figure 109.- Scattering effect of shielded truncated cone.
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To find V in terms of V 1 solve the equation of motion
xo xlo

m'~ = F (59)

let / be the Debye length. Since R
1

A > in solving equation (59)

,assume a local plane geometry (other than a cylindrical geometry).·

Assume the Gemini is metal, and has a uniform potential, bon the

surface. Then the equation of motion (59) is

X

mXL i r Ad(60)

and the enerv equation is-

x x

.This-6`, min Va e wt (61)

This may be written

c ,2 ~ d==_ J

a m ~ * i

x
2X

x

x m e g



Set 4 1 -
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dt = -
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x

,'_ m. ·dx

2 X d -"

2em
m

2ei
m tan /

. 2e 7/_

dt =

(2vXl
sec p ( YD

2e -7> -xl '-
m

- X,
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)
-e.

.a A.
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Let particles pass back end of cone. at t O.. Thus at t = 0,

X = X1, and
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By equation (62),
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where -6
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But, by equations (56) and (57),
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nondimensionalized with respect to satellite velocity V.

By equation (61),
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· !. Now rotate coordinate system back, as in figure LOo10. Then

ri ..- .. Then by (71) and (70),

: gr \1. orint ytm

Figure 110.- Coordinate system.
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and equation (54). ap
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Since V> > .j, then
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Now -b is a value of y-rp of equat I (75), h5.c- , ausL. tracctory to barely

touch front end of cone (fig,. 108). By figure 109 this corresponds to

x = 0. Thus by equation (6 6 ), -V is determined by.
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The dependence on z comes only through er' of equation (67). For a

given' z (Go), equations (80) and (81) can be solved simultaneously for x
1

and Vzo and then equation (79) is used. Of course, x > O, must be found 

or else the back end of tlullcated cone blocks out particles a:.d tl.Leh there

would be no electrost tic effect and the old solution would hold. Since

the solution for many z values is desired, it is eas-ier to guess at V
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