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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 XT cqnducted
during the Gemini X apd XI missions. The S026 electron and ion sensors
were continuously operative thiroughout both missions from'Shroud.rémoval
(about 6 miﬁﬁtes after Agéh; 1iftoff to power-down conditions one week -
:later. Data on ion and{electron currents (I+ and Ie), electron tempera-
ture (Te), and vehiqle potential (¢S) were obtained at a sample rate of
32 times per seccnd on I+ for each of two ion sensors and oﬁce every

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

e s o LAt e e ma e vy ~ LAl . - O
acquisition, this means that the S026 Experiment System made avail-

able more than lO7 samplés of such quantities as I+; Ie’ and Te over a
wide range of ambient conditions and during various maneuvers of Genini
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 foughly twenty minutes of data for
six maneuvers programmed for wake measurements on Gemini X and XI3
- that is, less than 1/100 of the avallable data has been analyzed and
1néiuded in this f;nal report Con51derable amblent éata are 1nc1uded _
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.



The following definitions and boundary conditions for the demarkation

'ofmthese zohég wéré.érgig}érily assignedﬂégééfding tov%hé procedﬁfe

:6ﬁtlined in figﬁfe l.: The charaétefistié fadius (Ro)‘ﬁsédvigséﬁéiyiiﬁg
fhe wake structure af the Gemini spacecraft is‘ﬁot unique and its défini—
tion depends on the spacecraft orientation with respect to the orbital
&elocity vector and portion of the depletion zone being coﬁsidéred;‘ 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 (ZO < RO).
In this region electric field effects and deviations from space charge
héﬁtralitylwi;l pfeaomihéie. ‘Matefiai compoéifion and éﬁructure.of

the su}face may be more important than the actual geometrical configura~-
tion in determining the structure of the wake. The intefmediate 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 tb considerations of crew safety,
there are fundamental limitations in any experiment employing two vehicles.
The closer together the two objects happen to be,‘%he more extreme are

the effects produced by thruster firings. Also, the presence of the
'second vehicle probing the wake structure will produce‘significant
diétorﬁion in an wpredictable way.

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

structure may become significant and where some oscillatory behavior may
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Figure 1.- Definition of coordinate syst'em and regions of ;the wake. 's



’exiéﬁ.(ﬁafyiﬁg sé#éf;i pefcehfrﬁelow ﬁhé éﬁbient éoﬁdition)vhas not

Abeen considered in this_stu@y. Two factors chtributed to the rela—_

tive de-emphasis of this region in the present program. Ifmincremental
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 refg;enced target vehicle. .As aptly said by'the,aétronaut
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
desipgn and execuhion of this experiment. TFor the Gemini vehicle, tﬁe
smallest characteristic radius of interest is 1.34k 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 actuaily 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 fheir life support systems is a se%ious 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



on.the ATV to ﬁonitor the possible influences of the contamination
étmosPhere surrounding the Gemini spacecraft;

The Gemini ion wake experiment reprééenféd'the first éttempt to
measure wake structure with two distinct orbiting bodies. All previous
\in sitﬁ observations of the ionospheric perturbations produced by an orbit-
ing satellite have been made from single-bodied systems. /Such”méa3urements
were confined to the determination of the wake structure in the @mmediate
vicinity of the spacecraft because the measuring -probes were mounted close
to the surface or on relatively short booﬁs. Under such conditions the
amount of information that can be generated is greatly limited gnd is re-
strictued to an angular measure of the wake structure at a fixed distance.
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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 reguires 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
mekes any subsequent data reduction considerably more difficult.

The S026 experiment was approved for the flight éf 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

toock place in July 1966). The original proposal was generated with the



‘understanding thai_éystems already exisﬁing 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
’ﬁroéosﬁlsﬂfroﬁ Goddafd Space Fiigth Center (GSFC) for measuring wake

effects during docking and undocking menuevers 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 senéors on the same
time base wifh the relative‘posifioniéoordihates. There‘afe niﬁe:

coordinates to be considered.

fﬁe;é wé?e two bé;ic system;_suggested by NASA aé éatis%&iggiﬁﬁ;
principle investigator'é kPI) data requirement. These were:

a. A Mauer 16mm 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 thése systems, including
some dry runs in ﬁhe docking simulator, indicated that serious problems
might be encountered in postflight data reduction. Attempts to provide
imprgved techniques in the short time available were not successful.
A significant portion of the data generated by the ioﬁ 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 8026 Gemini Plasma Wake Experiment represented the'}irst attempt
to measure spécecraft/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 unigue opportunity for realizing such a
measurement. TFigure 2 illustrates some of the basic assumptions ﬁsed
in the design of the experiment. It is assﬁmed 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 caffies out incfemental
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.

5

VO =8 x 10 cm/sec.\

AV = 10 cﬁ/sec.

The motion of the spacecraft relgtive 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 effé;ts 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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Figure 2.- Philosophy and assumptions of the 5026 experiment (TDA south).



The Agena target vehicle is roughly cylindrical (5 feet in diameter
by 25 feet in length). . It is generélly operated in an hor%gon—stabilized
condition. (See Flight Conﬁrol 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 toiposition 2 (fig. 2a) the two vehicles together .
move in their common orbit a considerable distance (fig. 2b). Yet
the ion wake contpurs 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-

0

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

-© P
L Vo

Q

~ e -t
crude approximation

23

h>

direction as the orbital velccity, V .
theory shows that the sensor samples the local concentration at the .
point in question by a conversion from local density N+ or Ne to current

measured I+ or Ie via the following expressions: .

I,=aN, V_A() (12)

Ii=%Ne v A (3) - (1p)

where: g = electron charge
Vé = méaﬁ thermal electron vélocity
A(3) = effective area for particle collection

.th
of J sensor
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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 O degrees, or that the

probe is operating in the "ram ion" mode. Equation (1b) on the other hand,

holds for any arbitrary orientatioh of the electron sensor:

The“éxacﬁ relationships between sensor currents and the particle
densities are complex functions. In presenting ion wake density céntours
as a function of the relative separation of the two vehicles, it was
assumed that the linear relationships shown as equationsv(}a) and (1b) ére‘
valid. Consequently, most of the wake structure data and contour mapping
will be presented as the variatioﬁ of electron and ion sénsof currents |
as a function of spatial ;eparation betwéen 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 densit& 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.
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In 'addition't’o""éﬁéh‘"&i'ffiéﬁi't“ié';ef','""'tﬁéfé 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 perio;:the vehicles
.fhave 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 pfoblem of making meaningful wake
gmeasurements employing two vehicles in orbiﬁ presents unique problems.
i 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 gquite |
drastically. From‘thié 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 thruste? firing activity. Such high
velocitles 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 conéiderable loss of informa-
tion for large incremental velocities Qould cccur, that is, date 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

veloéities employed by the crew of Cemini 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 gi%en in greater detail. h
in reference 1. Section 2 of reference 1 descriﬁes fhe té;get vehiclé'-
airframe including the Agensa structure,‘the aerodynamic shroud and the
target docking adapter (TDA). The Gemini/Agena vehicle configuration

. . s : o v 211 A T 4.
is chown in detail in figure 3. Figurc b illustrates a t

sl

— -~ L
P L

Vi€Ew O

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

maneuvers in the wake experimént 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 (approximatgly 6 minutes after Agena liftoff).
An externally mounted retaining strap held together by explosive bolts
‘holds the shroud until the time of separation. Separatiqn also deploys the

5026 sensors in the fully erect conditions (see Agena Integration).
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S026 SENSORS
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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 Gemihi spacecraft with the Agena target vehicle.
It consists of two structural parts, the docking adapter and the dockiqg
bone.v The docking cone, which is supported by the dockingﬂadapte¥,—can.
be operated either in an extended (unrigidized) or rétracted (rigidized)
condition. -

Details of the TDA docking-cone are shown in figure 5.‘T The docking
adapter is a right-circular cylinder containing complex apparatus.
Appreciation of the complexity of this apparatus can be had from studying
figur

e I . _ P [ P — . - - ~n 3 are 3
figure 0., The reader is referred to figures 2 and 3 for rclative orien-

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

- Flight Control System

The Agena target vehicle is an horizbn~stabilized quasi-cylindrical
vehicle.. The longitudinal axis of symmetry is maintained parallel to
thé 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 tﬁe 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



16

TY LATERAL
DAMPER ATTACH i .
POINT { P i
L . |
e 58.00 DIA. — =
' TY LONG DAMPER
BY LATERAL DAMPER ATTACH POINTS
ATTACH POINTS ' '

BY LONG. DAMPER pa 36.75 DIA.

ATTACH POINTS

Figure 5.- The TDA docking cone.



SPIRAL ANTENNA-

G ANTENNA soom.\

DIPOLE ANTENNA

LX-TY LONG. DAMPER

ATTACH POINT

o
i

RENDEZYOUS RADAR i

— O e

APPROACH
LIGHT
(2 REQUIRED)

- o

TRANSPONDER
g
'
' '
AN
'
'
i/
- et
'
o]
7T
\ -,

-

24.5 ==

LX-BY LATERAL

-SPIRAL ANTENNA

DAMPER ATTACH
POINT -

NOTE: ALL DIMENSIONS SHOW IN INCHES

Figure 6.- Target docking adapter

TY LATERAL DAMPER
ATTACH POINT

RX-TY LONG.
DAMPER ATTACH
POINT

e
v )
}: \_.2Z g - !

RX-BY LONG.

B \/ " DAMPER
Vo \ ATTACH
H POINT
. ' <B ! —RX-BY LAT.
s O om au? DAMPER
j ATTACH
S, l \ b I 4 POINT
__\; - 21 - ‘\\1 J?[_
R/
“‘x
L4
- M
Z ‘ ACQUISITION
LX-BY LONG. DAMPER LIGHT
ATTACH POINT (2 REQUIRED)
assenmbly.

LT



+90° YAW

E‘ % (ROLL-AXIS)
—— | / — —_— -

Y
(pricH Axis) ¥
: Z [YAW-AXIS) S~

' Figure 7.- Agena rotational axes.

8T



19

(Agena orientated plus y direction), TDA-aft (instead of TDA-west)

and TDA-north (-90° orientation).

The principél function éf the fligﬁt control system isﬂ£o provide
control of the vehicle attitude in response to éignals from the guidance
-systeﬁ.

The vehicle pitch, roll, and yaw are provided by a pneumaticicontrol
system, as illustrated in figure 8. The pneumatic systemAemploys cold
gas té apply appropriate corrective force ip the three axes. The gas
is set to thrust values by means of a pneumatic pressure regulator from
gas supply spheres méintained at é preséure of 100 psia (high mode ) or a
nominal 5 psia (low mode). This cold gésAsystem is Eh %urn controlled
by an inertial reference package (IRP) through the flight ;;ﬁﬁ;oi-
electronic unit. (See section T of reference 1.) Table I summarizes
the Agena flight control‘ﬁodes for docked and undocked operations. Of
particular interest to the S026 experiment is thg angular dead band in
~roii, pitch,'and yaw. Thesg provide fhe ﬁominal limits fdr angular
excursions during the data modes of the experiment. Table II shows the
connection between the éardinal headings and the flight control
commands .

The various positions of the Agen; vehicle during a typical 180° yaw
maneuver about its yaw axis are illustrated in figure 9. The case shown
is for a 180° 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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AGENA

CONTROL
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TABLE I.- FLIGHT CONTROL MODES FOR AGENA
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TABLE IT.- UNDOCKED COMMAND CONFIGURATION FOR ORBIT COAST UNDOCKED

Cardinal heading

Command title Cmd. no.
Q° 180° | +90° -90°

Reset Reset Reset Reset Power Relay Reset iy
X X X X HorizonASensor On -ﬁé
X X Roll HS to Yaw IRP On © 50
X X Pitch HS to Yaﬁ IRP On 51
X - X HS to Yaw Out of Phase 52
X X HS to Yaw In Phase 53
X X X X Hyrocompassing On 5T
X X X X Geocentric Rate.On 59
X X Geocentric Rate Reverse 60
X X Geocentric Rate Normal 61
X X X X ACS Pressure Low 262
¢ X X X ACS On 65
X X X X ACS Deadband Wide a75
X X X X ACS Gain Low 216
X X X X VM Disable 8l
X X X X VM to Mode IV Off 88
X X X X Hydraulic Gain Undocked 9k

®ldentifies FC-1 Flight Control Mode.

22
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" Two classes of yaw maneuvers are carried out as follows.

(a) Yaw Command Cni
This 1s a continuous gas jet high speed yéw with angular rates
of 1.5°/sec or 3.C°/sec.

(b) Gyro Compass On_(éyro Yaw).

This is a yaw which octcurs at a considerably slower rate.than

‘that listed in (a) gbove.

Agena Telemetry

ihe Agena telémetry system 1is é pulée %ode modulation—frequéncy
modulation (PCM-FM) system which consists of a 128-channel pulse'-
amplitude modulator'(PAM) main multiplexer, 128-channel PAM éub—
multiplexer, a PAM-PCM engoder, a telemeter contrél gnif, 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
Vrecorder/feproducer 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 reéording in the other direc-
tion for another 10 minutes. The 20 minutes of recorded data can be
played back and transmitted at L4 times the recording speed, that is, in
5 minutes. Time sequencing is employed to distinguish‘one measurement
Afrom another with occasional markers in the form of frame synchroniza-
tion words appearing at given times in the transmitted data bit stream.
A mechaniéal 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 émall 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 coﬂtacts. The voltage level then appears as an output for
the appropriate channel. The main ti.me frame commutator is driven at
a speed of 16 revolutions per second (rps). -
Since there are 128 channels, the dwell time is L88 microseconds
per channel. If the output of a given transducer,is cénnected to two
or more main éhannels, the output will be sampled at an appropriately
higher rate. For exémple, the output of the electron sensor used in the

distinet channels allowing 64 samples |

S026 experiment was bussed to k4

.......... ena Integration.) This technique of increasing the
sampling rate for a giveﬂ\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 puls¢
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 slowes£
sampling rate possible is 16 samples p;r second. Some vehicle measure-
ments (including some associated with the 5026 experiment) require moni-
téring 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

v(8 bit binary word)

Time Samples/sec”
1/16 sec 16
488 u sec 208k
(éystem data
‘sampling rate)
16 u sec 16,38k

(system data

bit rate)

29
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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 eléctronic packages used in the 8026 éxperiment
are examples of this slower data rate requirement (PL4 and PLS).

The S026 sensor telemetry channels were identified as Group 31.
In order to obtain time correlation of this data with the appropriéte
Agena cardinal headings and angle rates, a large number of flighﬁ Fontrol
felemetry time history plots weré employed and‘are-summariéed in -
table IV (group 8). |

Agena Target Vehicle Guidance System

The guidance sy;tem provides the vehicle with an earth reference
for stable flight and remote control maneuvers. Under normai flight
'Aconditions the nose of the vehicle is pointed in the direction of flight,
TDA-forward with its vertical axis (the z. aiis in fig. T) passing through

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

?éférence paékage (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 spacé is
detected. The horizon—sensor/signal—mixer system is limited té develop-
ing error signals'for'pitch or roll attitude corrections. Errqrs in

yaw attitude are detected by gyro—compassing circuits.



TABLE IV.- AGENA TIME HISTORY TELEMETRY CHANNELS

31

1

Meas. Measurement Calibration Time history
no. range plot no.
DS Hydraulic oil return line temperature -10° to 255° F 8-10
D32 Hydraulic oil low pressure 0 té 100 psig 8-5
Dh1 Pitch horizon sensor +5° | N 8-L
Dh2 Roll horizon sensor output 4, 5° 8-1
DL6 No. 1 valve cluster temperature -L46° to l%éo F 8-11
DL7 No. 2 valve cluster temperature -46° to 148° F 8-11
D5k Horizon sensor head temp (righthand) -29° to 195° F 8-12
D55 Horizon sensor head temp (lefthand) -28° to 194° F 8-12
D57 Control gas regulator pfgssure no. 2 .0 to 20 psia 8-7
D58 Control gas regulator préssure no. 1 6 £$_i20 psia 8-7
D59 Control-gas supply monitor pressure -17 to. 4003 ;éia 8-9
D60 Hydraulic oil high pressﬁre 7 to 3973 psig 8-3
D65 Yaw gyro torgue rate +10° /min 8-6
D66 Roll gyro torque rate +10°/min 8-1
D68 Pitch hydraulic actuagor position *2,5° 8-5
D69 Yaw hydraulic actuator position +2.5° 8-6
D70 Control gas supply temperature -46° to 199°/F 8-10
D72 Pitch position gyro +5° 8-

D73 Pitch gyro torque rate +10° /min 8-1

DTk Yaw position gyro +50 | 8-6
DT5 Roll position ger +5° 8-1
D85 V/M electric oven|temperature 1° to 197° F 8-13
D87 V/M accele%pmeterioven temperature b to 198° F 8-13

|

i
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TABLE TV.- AGENA TIME HISTORY TELEMETRY CHANNELS - Concluded

Meas. Measurement Calibration Time history
no. range plot no.
D129 Inertial referenée package internal
case temperaturé 1° to 169° F 8-11
D150 Gas jett2 and 5 monitor 0 to 5V 8-2
D151 Gés jét i‘and 3 monito£ 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
fpr 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 ip the aperture éize of
the electron sensor was carried out in the interval between thevflight'
of Gemini X and Gemini XI. The experiment plan called for the use of
two ion sensors and one electron sensor. The ion sénsors were oberated
with the external grid (Gl of figs. 13 and 14) at vehicle ground pdténtial.
The electron sensor was a retarding potential analyzer (see note 2 of
v fig. 15). A direct relationship was assumed to apply between the ion
sensor outputs and locai 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 gﬁard ring, and the appropriéte structuiél 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 figﬁreé_lh
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 léakage-current.
Grid no. &4 physiéally 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 potentials employed in the 0026 experiment deter-
mined the energy range of the charged»p;rtiéleé that couid enter the
sensor and be detected. Consider the grid potentials illustrated in
figure’lh fof tﬁe ion detector. The outermost grid, G1, ié ét véﬁicle
éfhund poﬁential. The ;econd grid, Gz, hés a negafive pofentiéi.af’22'vélt§..A
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-
tgrnal grid, Gl. The third grid, G3, is driven‘by a 3850 Hz"squareAwave
between -12 volts and +35 volts. TIts function is to mbdulate the ion
flﬁk by switching from a blocking mode at the +35 volt level fé 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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) conseqﬁeﬁtiyé‘ﬁop,bé afféé@éd by:thevcgépping:féltage‘a§§lied tthé.. The
combination of potentials between Gl and G3 méans 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 poténtials are designed so that the-oply
secondary particles that ‘can laad to spurious currents are those emitted
by incidence of poéitive>ions or photoné on the screen grid. Since
éécbhdary eléctfdﬁ yeiidgVéfe,"af mést, on the order of ld pefcent fof tﬂe
ion species and energies involved and, since grid transparency isVQl per-
cent, the effect of secondaries generated in the sensor is calculated to
be less than 1 percent of the toﬁal 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, (Vgl) varies as a

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

the staifétep cycle, which repeats once every 1.067 seconds, a linear
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approximation Cthe actual variation is illustrated in figure 17) can be
written as
'V‘g'l‘é +8.8 -~ 0.2 (4t/16.67) - (2)

ﬁheré Vél is in volts and At is in milliseconds. There éfé'60>éguél>éteps'
of 0.2 volts, each step lasting for 1/60 second. '&he rem;indér ofvthe

cycle is occupied with calibration signals to be discussed later. The Span
of voltage coincides with the estimated range of'Agena potential felative.

: to its environment. (Sge_Ianard ;on PL73,~fo? a more detéiled discussion;)
Again, there was a design choice between accommodating a

wide range of vériation in possible poﬁeqtials, Which

mignt be measured, and thé accuracy of a potential measurement. In

addition to the maneuvers of the ion wake experiment, Agena maneuvers
that would change the brientétidn.reiativé to the orbital velocity vector.
were to be carried out. The stairstep voltage increment cou}d have

been made considerably lower with a corresponding shrinkage in the span
of potentials measured. The Agena telemetry sample rate of 6L 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 froﬁ a blocking poten-
tial for electrons of -33 volts to an accelerating potential of +25 volts,

|

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

|

The screen grid combination is maintained at a potential slightly less

|
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positive than the accelerating potential on ¢3 in order to avoid collec-
tion of sgcondary electrons. The collector also is maintained at

+25 volts to suppress emission of photo—elec£pons and secondary electrons,
and to ensure that all the electrons modulated by the chopping grid are
collected. The sensor design specifications afe summarized in table V
where the range of particie demsities is éomputéd assuminévthafnrgf
equations (1a) and (1b) are relevant to the experimental conditions with
.the effectivé particle collection areas set equal to the geometricél
aperture. There is .a five decade span in sensor current ranging from

5 % 10”ll to 5 x 10_6 amperes. Accordingly, the following transformation
equation can be written relating this current to the span of telemetry

(0 to 5 volts range in Vi)

T(amps) = 5 x 10"ll * Vt (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+(9m)_3 =22 x 10 "

\&
Ne(X) = 0.4h x 10 (&)

v, -
N_ (XI) = 6.25 x 10 . (5)

T et g+ s

et e At 3

s

ez
PTG



" TABLE V.- 5026 SENSOR DESIGN SPECIFICATIONS

Function ™ gode» Area (cmg) Range of‘particle densitiesa
Outboard Ton Sensor PL1 17.9 20 ions/em> to
2.2 % 106 ions/cm3

Inboard JIon Sensor PL3 17.9 "
Outboard (G-10) PL2 17.9 0.4k electrons/cm3 to

]
Electron Sensor Lk x 104/cm3
Outboard (G-11) PL2 1.26 6.25 electrons/cm> to
Flectron Sensor 6.25 x 105 electrons/cm3
Temperature /=0T N At
Monitor - Inboard
Temperature PLS . mmmmmeee
Monitor - Outboard

*For'VO = 8 x 105

cm/sec and v

= lO7 ecm/sec according to the equations (2-3) for =

current range from 5 X 10—11 amps to 5 x 10—6 amps (0 - 5 volts telemetry).

€
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Figure 18.- Typical ion detector calibration plot.
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These equations provided the experimenters with an approximate frame-

work for estimating the span of densities that can be accommodated

) . L.

within the telemetry interval of 0 to 5 volts. More precise calculations‘
on the relation between telemetry voltégé and partiqle density are
described later. It should be emphasized that the relationships of
equatiﬁn 4 refer to electron density only for a specific Qélue of the
telemetry voltage during a sweep cycle (See Inboard Ion (PL-3) and PROGRAM
ELECTRON). The resolution of the S026 sensors is 1imifed by the pulse
code modulation characteristics of the Agena telemetry, where 125 counts

are equivalent to 5 volts or one count equals 0.0k volt. This defines
ultimate resolution of the 8026 instruments. Changes in local concentra-

0.0k

tions, which are less than 9 percent (107 "7 "), are therefore not measureablie.

‘A“range of five orders in ﬁagnifﬁae 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
figurg 19. Sepa?ate electrometers are employéd. They are coupled to
each of the three charged particle sensors. The stairsteé voltégé‘and
modulation signals are fed by a programmer seguencer 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 synéhronization 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 wa&e currents

which are synchronized to the 3840 Hz modulation signél are fed to the
inputs of the électrometers. Charged particles are excluded fromAthe
detectors by applying high'bias potentials to the external grids. 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 deteétor>goes

to +35 volts during the éalibration cycle and the front grid of the elec-
tron detector is set at -12 volts during the célibratioﬁ ana synchronization.
modes. A complete cycle of the sequencer can be visualized by combining
figures 21 and 17 for variation of the electrgﬁ segéQr-extérnai 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 deﬁgdulated and averaged within the
analog signal processor. A voltage proportional to the logarithm of this
processor average 1s generated as an output for the aﬁalog—to—digital
converter in the Agena telemetry system. It is thié logarithmic

response that compresses the five orders of magnitude dynamic range in

current to the Agena telemetry span of O to 5 volts. A detailed description
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.50

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
ip two parts, electrical and geometrical. It was not possible to syn—
chronize the sequencing system of the 5026 instrument with the-Agsna
clock. The instrument output was therefore samfled asynchronously. A,
separate cyystdl oscillator gener ates a clock "1gnal at JO 720 kHz
which is subdivided to approx1mately 60 Hz.
o Sisce the_ba51c timing ciock 51gnal 1n-;hs”sns;;sment occurs at
60 Hz, a series of clock pulses is generated, each of whlch corre-
“spohdsm£o4a 16;67 ﬁiilisecsnd timé span.”‘Tﬁe AgsﬁsAtéiemssfy occsfs-
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 occﬁrs
during each pulse of the instrument. For the ion system, the telemetry
sample rate is 32 times a second, prov1d1ng at least one sample for every
two clock pulses of the 1nstrsment. Figure 22 illustrates a typlcal
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 O.Z volt
“every 1/60 secona. The output telemetry of the Agena sampled the sensor
everf 1/64 second, csrr%sponding to a period between sampling of

S S , o , .
15.6 milliseconds compargd to the 16.6 milliseconds for the instrument

3 :Il
grid voltage change. The lower part of the figure is a plot of a typical
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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 charécteristic

of the Gemini program.

TABLE VI.- TELEMETRY INTERFACE

Function Main Frame Location TM Output

Outboard ion detector output (VFO1) 36,100 _ PL1
Electron detector output (VFO5) - 13, b5, 77, 109 PL2
Inboard ion detector output  (VFO03) 6, 70 PL3
Inboard detector temperature (VFO2) PL4
Outboard detector temperature (VFOL) PL5

The mounting of the charged parti%le sensors and their associated
electronics within the TDA was designed to provide a maximum flexi-
bility for the egigencies of a mannéd spaceflight experiments program.
When the S026 experiment was originally approved no coﬁmitment was
possible on specific maneuvers that could be carried out>for

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



that such a measurement could be accomplished during some of the docking
and undocking maneuvers scheduled for thesevmissions. 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 felaﬁively
independent of its angle of attack with respect to fhe orbital velocity
vector it was assumed that this location would provide an adequaté measure
of the wake effects expected. The inboard ion sensor hés its field of
view parallel to the axis of the Agena and measures ion céncentrations
produced by the ram ion effect under TDA-forward conditions; that'ié, its
normal is parallel to the orbital velocity. The outboard ioh segsor neas—
ures local ion densities\directly only ﬁhen the senéor aperture is poiﬁting

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

TbA—soufh ofien£atiqﬂa.: Figuréé 23Wéhd'2h-séﬁématicaily illustrate the_final
placémen£ 6f“théréhfee_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 sénsor 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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outboard detectors mounted on the TDA and shown iﬁ figure 26. This
figure also shows the ﬁrotective 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 2&. Figure 26 is a photograph of the
“inboard detector; which shows that the sensor axis is off-set frdm’the
Agena longitudinal axis ﬁy ah amount compatible with existing ha?dware

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 shoynriﬁ~th?'l¢f§ si@e 9f;th¢._f
sketch correspond to those of the Gemini system, (view looking from the
pilot toward the adaptor station). |

The Agena orbit is ﬁot 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 ﬁake effects pro-
duced by the Agena vehicle itself. For example, a yaw from the +90°

(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 look% directly into the near wake of the Agena. Wake
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measurements of the Gemini were obtained when the ATV was either in &

TDA—forward condition or in a TDA-south condltlon. 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 ilon 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 produéed 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 orieﬁtation of the Geminiﬂspacecraft
(s/C) relative to the orbital velocity vector have been emphasized.

The dimensions of the Gemini spacecraft are'sh-wn in figure 28 (ref. LY.
The spacecraft profile and dimensions are shown in a simplified version
in figure 29. This configuration was employed in calculations df the
structure using a computer bound subprogfam (ref. 55._ The Gemini ‘space-
craft docked with the Agena target vehicle is illustrated in figure 30.
This figure émphésizéé equivalent“disk dimensions for those circular
cross sections normal tb the orbital velocity vector. The Cartesian
coordinates employed in figure 31 are those usuaily applied.in theoretical
plasma wake literature. The transformation relationships between the
various coordinate systems, which have eyolqu, are discusséd later (Genefﬁl
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 considerat#on of the geometrical effects only, although it

|
is recognized that the details of the spacecraft/space plasma interaction

i

e
maindl
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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 b&.
use of 16 thrusters mounted on the spacecraft at the locations shown |
schematically in figure 32. Figure 33 gives the thruster nuﬁbers and 
separates the rotational from the translational thruster firing directibns.
Eight of the thrusters provided angular motion and eight provided trénsla—
tional displacement. The thrust force per thruster was nominally 90 pouﬁds;
the Gemini spacecraft weighed approximately 8000 pounds. The thruster fir-
ings were of great interest in the S026 experiment. These firings produced
the incremental motions of the Cemini spacecralt relative Lo Lhé Agena so
fhat the wake mapping could be carried outAaccording to the expériment
philésophy 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 VIT summarizes the location and thrust direction for the 16 Gemini
thrusters in a tabular fashion, and identifies the corresbonding Gemini

bilevel telemetry channel.
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OAMS translational Thruster
FWD thrusters number
Aft firing 9-10
Fwd firing 11-12
Left firing 13
Right firing 14
Down firing 15
Up firing

AFT

Figure 32.- Effective thrust angles of the orbit attitude and maneuvering system.



(a) Rotational .

(h) Translational.

Figure 33.- Rotational and translational thrusters.
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. TABLE VII.- GEMINI THRUSTERS

. Designation Location- Direc?ion of Ggmini
fire bilevel
(a) Rotational
TCA 1 LH Fires down GEOL . B
TCA 2 RH Fires down GEbz
‘TCA 3 ‘Bottom Fires right GEO3’
TCA k4 Top Fires right GEOL
TCA 5 RH Fires up GEO5
TCA 6 LH Fires up GEO6
TCA T ~Top Fires left GEOT
TCA 8 Bottom Fires left GE08
(b) Translational
TCA 9,10 Top y, bottom y Fires aft GEO9
TCA 11,12 Left x, right x Fires férward GE11
TCA 13 LH Fires left GE13
TCA 1L RH Fires right GE1L
TCA 15 Bottom Fires down GE15
TCA 16 Top Fires up GE16
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Rotation about a roll axis was accomplishéd by firing thrusters GEOL and
GEO6,. Pitch was achiévéd-whén a pair such as GEO5 and GEO6 Vgre‘firedi
Yaw mofion was achieved by firing thrusters GEO3 and GEOL. ~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
franslational thrusters on the CGemini X and Gemini XTI flights.

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

‘were used in calculating incremental velocities produced during

the ﬁaneuvers 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 thé Cemini spacecraft by the pilét’s window at the coordi-
nates shown in figure 34. This camera can be opefated 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 summarized in table IX. The lens
vith the 18 mm focal lené?h was chosén for most of the film data acquisi-
tion during the SO?6 éxpe%iment. A bilével telemetry»channél; désignated
as FD 01l and FD OZ%in thﬁ:Gémini system, indicated when the camera was

turned on and off.i
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TABLE VIII.- THRUSTER VALUES FOR GT-X and GT-XI

Thruster GT-X GT-XT Direction.
bilevel pounds thrust pounds- thrust of thrust
GEO9 ~190.9 ~190.k -x
GE1l 155.2 158.0 : +X
GE13 ' -95.1 : -92.6 -y
GE1k 96.1 93.9 oty
GE15 -93.6 -95.8 -z fires down
GE1E 93.0 26.0 +z fires up

Weight of GT-X is 8,292 pounds; GT-XI is 7,837 pounds.
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TABLE IX.-~ CAMERA LENSES

3

Focal rov Closest Apérture
length Horizontal Vertical focus range

5 mm 92° x T3° o" f£/2.0-f/16
18 mm Lo° = 30° 12" £/2.0-2/16
75 mm 8° x 5° Lon £/2.5-1/32

B DI A

B
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RELATIVE POSITION OF THE S/C AND ATV

Coordinate Transformation
The introductory cqmments observed that the Gemini Agena program

provided a uniéue oppertunity to make wake observations with three di-
mensional flexibility in the éxperiment. Previous in situ observations

of the ilonospheric disturbance produced by an orbiting S/C hadﬂgeeﬁ
limited to the use of a single body with a probe mounted on a fixed boom.
The relative position coordinates are simply detérmined by knowledge of
~the orbital parameters and vehicle attitude for such a situétion. In a
two—body'éxperiment %o measuré,the S/C-space plasma interaction by using
sensors moﬁnted on one of the vehicles, measurement of the telemetry from.
the charged particle sensors is only part of the probleﬁ. It is also
essential that such telemetry be correlated with precise knowledge of the
nine coordinates relévant 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,diétance coordinates,
which give the rzlative separation between the two vehicles and the-six
vehicle angle coordinates, which ;epresent'the attitude of these vehicles
with respect to the orbital velocity vectors. TFigures 7 and 31 illus-
trate the coordinate systems,»which_are ¢mployed anthg'individual ve~
hicles. Figurg 35 shows the relationship between the coordinate syétems-.
that are used for the ATV, the S/C, the so-called aero axis, and the
inertial platform coorainate f?aﬁé. Adéiﬁibnally, a system fhaé_defiﬁés

the measurement point of local ion and electron densities with respect to



Inertial platform

coordinate frame
(65 V)

Flight path

/V-%-X

=g +Y

Aero axis
+¢ (GSW)
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Figure 35.~ Comparision of coordinate. systems.
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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 datanreduction;
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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 qchievedAby
" 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.

Av, = —= At .- (6)
i

where
g = 32.174 N 5
sec
. . .th ... .
Fi = thrust force in pounds along 1 direction
M = mass of Gemini
At = thruster firing time

Avi = incremental-vglocity along i?h direction
The programming format was set~designed by NASA-MSC according té

a memorandum issued by Dcnald 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 ;pan of the thrﬁster firing aatag
off and on'times'are aécurate‘only to clgsest 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 technigue for position determination for-
the Gemini XI aata modes, where motion :in at least two different direc-
tions was involved following an undocking in the TDA-south ofiénted'
mission.

Other Sources

The I~band radar was thoroughly investigated as a poséible source
of useful position informatiocn. The resolutio£ 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 adjuncts to the slant range data available from the
tilm reduction.

The Gemini system aléo was instrumehted 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>fesponding 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 Qamera

The original proposal for the 5026 experiment assumed that systems
were already in use for appropriate ppstfligh‘t détermihation 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 technigue 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 FDO1 a.n'd FDO2 channels,
were only partially resolvef. .The discussion of the boreSiéhted céﬁera
is compiled from various MSC memoranda and independent calculations. Three
different reference objects located on the Ageﬁa were used for data
reduction from the film.

The rectanglﬁaf aéQuisition light.— Coérdinates‘and dimensions of

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

suimarized as

1

O1li0wWs (I*f. i).

The acqﬁisition 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 dockgd
trigidized configuration. The light is mountéd to.the left at 31.5° from
the X = 0 reference line. When unfolded, it extends approximately 3 inches
past the Agena body (diameter - 60 inche§); that is, 33 inches from the
Agena center line to its upper left corner. The Z coordinates in the
material provided from référénce 1 are indentified as thel"S/C—Z station."
There is a variance of 1lb4 inches between the values given here and the
iGemini dimensions listed in figure 30 fromreference 4. That is, the
coordinates of the %mall diameter disk are given as:
i

i
f
o
th
|

§
i

i
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X=0
Y=20
7z = 233.97 inches
where the S/C dimension is L = 219.03 ;nqheé._

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

‘prelaunch or preofbit configuration undetermined at this writing; L

Spiral antenna located at TDA coordinates.-

X=0
Y = (base = 30 inches), (top when extended = 115 inches)
7 = centerline at 4.90 inches from TDA station 0.00

248.57 (S8/C Z station)

n

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

in figure h:ﬁiéoiocatéd at” the following coordinates.

1. Top front running lights

"

" X = 30 sin 34°36' = 17.0 inches

Y = 30 cos 3&036'

24.7 inches
Z = 257.5 inches

2. Top rear running lights
X = 30 sin 34°36' = 17.0 inches

Y = 30 cos 34°36' 24,7 inches

i

7 = Wol.1 inches

o

i r——
TS



3, Bottom front running lights

X =0 -
Y = -30 inches
Z = 257.5 inches

L4, Bottom rear running lights

X=20
Y = —36 inches
7 = 394.3 inches

where the Z-station refers to the object distance from tﬂe large disk (RB)
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 céndition;
whereas the running lightgxfilm image waé employed for the nighttime
maneuvers with TDA-south-orientation.

Figure 37 shows the identification for the position coordinates.of
the écquisition light rectangle and the spiral antenna as theyAappeared
on a single frame of the 16 mm film. The span iﬁ counts refers to the
output of the film reading machine in operation at Elliﬁgton Air Forée
Base (EAFB) near NASA-MSC. A program.i@entified as GDOCK was written
by.MSC personnel to develop distances and relative vélocities. This
program went through the following iterations.

1. Per communication from Donald E. Iloof

to Barney Leach, dated September 8, 1966.



-+XI'¥Y
900 counts
XYoo 1000 counts X, 7Y
(a) Acquisition iight image
900 counts

1000 counts

“(b) Antenna image

Figure 37.- Position coordinates in a frame of 16 mm film.



2. Per communication froﬁ Fred Fulton to
Jim Skipwq?t‘l-:lm qétéd F.eb'rﬁary 20., 1968 .
3'_‘Per communication from Robert Bishop to
D. B. Medved, dated February 14, 1968.
Appendix B is a éompilation of these Tilm reduction proéédures.
| "FThe film reduction technique was calibrated for arspegif%c ?ﬁgjfixeé }
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 daﬁa obtained at the 16 mm camers éosition to gét the
lséparétion between the Gemini shbft end (Ro) aﬁd the épertures of tﬁe.
S026 sensors. For purposes of this discussion it is assumed that only
thé axial Z distances are significant; that is, the X and Y displace-
ments of acquisition light and camera are small comparedvto their 7
separations. The 7 distances are shown invfigure 38. For the docked and

rigidized condition, Do’ the slant range from camera to acquisition light

is as follows.

DO = 100.4 inches - 29.75 ihches + 19.5 inches = 90.15 inches = 7.5 feet

The sensor aperture at this condition is z = 19.5 inches - 6.4 inches
= 13.1 inches from the Gemini short end. 1In the general case for purely

axial displacements, 2z relates to D as:



|
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—19.5 in.
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Figure 38.- Geometry for transformation of Gemini film data.
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I, +z =D + A~ 6.4 inches
2 o] 0

or
z =D - 77.05 inches = D - 6.42 feet

Thg validity of these approximations Qnd 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 4h:40:15 in the
'S/C ground elapsed time (g.e.t.). The peak of the distribution fall§
at the point computed as DO for the docked rigidizedhcondition. Hénce
film distance dsta are considered accuréte 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 décking of the_S/C with the ATV. A decision was made to scrub all
experiments and activities invol&ing incréméntal separation of the two
vehicles. Only those activities that could be carried out with thé
Gemini and Agena docked and using the Agena propulsion systems for
maneuvers were coﬁsidered. The spacecraft and target vehicle remained
docked until bh: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 LL:40:15 Gemini X g.e.t.



23
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 positionh
(Gemini spacecraft is not shown to the same scale in order to indicate
spatial maneuvers on the figure.) The plan called for initial ééparation

to a point A vwhere 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 bé foilowed 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 trajéétory from >B to C

was to be at crew discretién with point >C corresponaing 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 trajectorj shown in figure b1
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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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 bl.- Actual trajectory followed in undocking of S/C at LL:40:15 S8/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

act1v1ty completely eliminated any chance of obtalnlng deep wake data.

Gemini XI was programed for five‘separate 8026 maneuvers. The flight
plan is summarized in flgures Lo through 4. Crew instructions and schedule
in the flight plan for carrying out each of the modes are shown 15““. -
tables X and XI. Mode A, mode B sequence 1 (B-01), and mode B sequence 2 (B-02)
V%feuali nighttime passes;‘ﬁhereastmode B seqﬁehee.S (B-03) is a aayﬁime paes. -
The detailed configuration of the nuzzle exercise (par£ of B—OB) is
shown in Tigure 43. This maneuvef was‘added to B—OBtat tﬁe eeggestion:
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 safety would
el;ow and Ariftiné in tha£ position before commencing the actual
seqpepce43 maneuvers. -Figure 4 shows mode C, which wasﬁe@ded 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 360° roll maneuver. This
maneuver allowed the experimenter to obtain data on body effects at a
high altitude wﬁere lewer mass number iens 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
hecause of the following.

1. 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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TABLE X.- GEMINI XI FLIGHT PLAN

00:00 CNV LIFTOFF. - 01:00
1lst MIDCOURSE CORRECTION

SECO~-INSERTION BURNS MCC RD UPDATE

BDA
ANT
00:10 INSERTION CHECKLIST , 01:10
P-SEF AC-PLAT LOAD MODULE 3
RADAR-STBY INSTALL 16 mm Camera A C -RATE CMD
(18mm LENS, 1 fps, £ 16, 1/200,00) .o "ond MIDOOURSE CORRECTION
it e ——— s ' C-NAV (CTCH UP) 16 MM CAMERA ON
00:20 C-NAV (CATCH UP) 01:20 HAW ' TPF
o a8 : : EXT LTS~-DOCK .
ASC-OUT-OF-PLANE MANEUVER UPDATE ' 250-ACQ LTS-OFF 500FT
P-ORB RATE A C RATE CMD 2L 0-SPC DISABLE
RADAR-ON (LOCK-ON) ORB RATE COMP.-ON EXTEND DOCKING BAR AT 50 FT
00:30 © 'OUT-OF-PLANE "BURN 01:30 " , FLY
C-RIIDZ A C -PUL AGENA RCDR-ON FORMATION
gy APOLLO SUMP CAMERA-ON
RAD-FLOW, EVAP — NORM ' - DOCK (TDA ORTH)
oyy  APOLLO SUMP + 16 MM CAMERAS-OFF
7ay TAN-BACKUP TPI UFDATE o140 OAMS CNTL PWR-OFF A C -RATE CMD
00:10 (25,26,& 27, X ,,¥,,,R & R at 45:00) ’ ppa  CGYRO- TO AGENA RCDR-OFF
: REPORT OUT~OF-BLANK BURN. , “  TDA SOUTH DROGUE PINS-INSTALL
. AT SURVIVAL LANYARDS-STOW
START COMP-PUSH A C -RATE CMD ANT-AGENA TAPE PLYBK SUIT FAN-NO.1
" RADAR-STBY o
TPT BURN o150 NUC FM-MODE 1 (S-9) T /M- CMD
_ A C -PUL ORB RATE COMP-OFF e C-ADPT & RNTY-CMD
00:50 : (ACS OFF OAMS CNTL PWR-ON)
CRO CRO-GO/NO GO FOR 16-1
. D=3
REPORT TPI BURN ASC  MASS DETERMINATION
] (25 SEC FWD TRANS)
01:00 AC-RATE CMD | 02:00
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. TABLE X.~ GEMINI XI FLIGﬁT PLAN -~ Continued

MSC Form 1489 (June 65)

02:

02:

02

02:

02:

02:

00

10

.20

Lo

50

D-3

UNSTOW 16 MM B/W
COLOR

ACS ON

UNDOCK

TAN

CRO

HAW

FIIM N I
COLOR-RENDEZVOUS (30 ft)
AGENA RCDR ON
16 mm CAMERA (NITE S-26)
y {16 mm LENS, 1 fps, f4, 1/200,00)
5-2

MODE B SEQ 01 TAPE 45 (1st TAPE)
OUT~OF -PLANE

AGENA RCDR OFF '
REPOSITION FOR 1O M CAMERA OFF

MODE B CRO-AGENA TAFE PLYBK
PURGE FUEL CELLS (1 then 2)

16 MM CAMERA

S-26 _ SEQ.02
MODE B SEQ.02 :
IN-PLANE

AGENA RCDR OFF
16 MM CAMERA OFF

REPOSITION FOR
MODE B HAW-AGENA TAPE PLYBK

16 MM FILM CHANGE
FROM B/W AND PUT IN COLOR

GET ) -
03:00 AGENA RCDR ON
S-26
GYM MODE B SEQ 03
OUT-BF-PLANE - ;
03:10 TEX LOAD V, FOR 16 mm CAMERA (DAY 8-26)
: PPS CAL BURN (18 mm LENS, 1 fps, £16, 1/200,00)
CNV
2 NUZZLE
-
03:20 AN SOLOR CORONA
3.25 AGENA RCDR OFF
16 mm CAMERA
PL3-20° DOCK 18 rm LENS, 6 fps, f 16, 1/200, 25")
03:30  RKV  pyy_ AGENA TAPE PLYBK, CHECK V,, LOAD
ASC '
3:33 3.3%4
Rev. _
' UNDOCK REINSTALL B&W FILM
03:40 S-26
) MODE A
LINEAR
P-BEF A C -PLAT AGENA RCDR ON
FLY FORMATION & ALIGN
. TAN L M REF
33450 TA PLATFORM BE
P_ORB RATE E C -RATE CMD
16MM CAMERA AGENA RCDR OFF
A m
\ DOCK(18 MM LENS, 6fps,f2,1/50,00)
0k :00 OAMS CNTIL PWR-OFF

16



©ok:10

ok:20

ok 4o

okL 50

=1

05:00

CcsQ

HAW

GYM
TEX

) TABLE X.- GEMINI XI FLIGHT PLAN -

GYRO TO TDA NORTH

~ Ohik A0S

CSQ-AGENA TAPE PLYBK
CHECK VM LOAD

- 0k16 1OS

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

AGENA TO FC2
P ~ CAGE (BEF)

PLAT
ALIGN

P. - ORB RATE
AGENA TO FC1

05:

05

05:

05:

05

05

06:

Continued
00
RKV

:10
20 .

TAN
30

D-3
:L0

SR
:50
00

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

5-29 (DOCKED)

ACS ON OAMS CNTL PWR OFF
A C -RATE CMD

GYRO TO TDA .FWD
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06:

06:

06

06:

06

06:

00

:20

30

:hQ

50

: 00

'»N ?ABLE X.- GEMINI XI FLIGHT PLAN - Continued

POWER DOWN EXCEPT
PRI B & SEC A-OFF
C~0FF P-OFF A C

HAW

VOX ADJUST

-

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

RKV CREW STATUS REPORT, PLA UPDATE
PURGE FUEL CELLS (2 then 1)

Reg. recorder on

DOCKING PRACTICE
16MM CAMERA

(18vM LENS, 6 fps, f2, 1/50, 25')

Reg. tape dump

07:00 TAN

07:10

CcsQ

07:30

07:ho
HAW

07:50

08:00

EAT

PERIOD

EAT
PERIOD

66



ho.

Lo

L2

L2

L2:

Lo

00

10

:20

30

Lo

50

: 00

TEX

CNV

ANT
BDA

CYI

TAN

TABLE X.- GEMINI XI FLIGHT PLAN ~ Concluded

S-11 (DOCKED)

ANT - UPDATE V
RETURN TO TDA NORTH °
& HEADS DOWN  AGENA RCDR ON

FOR RETRO BURN

AGENA RCDR OFF ,
CYI — AGENA TAPE PLYBK
AGENA RCDR ON

S-5 & S-6 PHOTOGRAPHS

AGENA RCDR - OFF
(AFTER 20 MIN)

R/T S-26

DATA

L3

L3

43:

43

L3

43

Lk

:00

:10

20

30,

:Lo

:50

:Od

CRO

GYM

TEX

CNV

EDA
ANT

CRO - AGENA TAPE PLYBK
CHECK V,, LOAD

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

OAMS CNTL PWR-OFF AC-RATE CMD

AGENA RCDR - ON

AGENA RCDR - OFF (AFTER 20 MIN)

TEX - AGENA TAPE~PLYBK. CHECK V,, LOAD

AGENA RCDR ON (AFTER PLYBK) .

16MM CAMERA

(18MM LENS 6 fps, £2, 1/200,00)
PPS RETROGRADE BURN '
(9L3 FT/SEC 160NM APOGEE)
AGENA RCDR OFF  AGENA TO FCl
C-ADPT - CMD ANT-AGENA TAPE PLYBK

00T
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{) ', TABLE XI.- EXPERIMENT S026 ION WAKE MEASUREMENT '
PURPOSE
~ To obtain daté’on the ambienf ion flux at orbital altitudes, to investigate
the ionospheric wake of an orbiting spacecraft, and to study the changes in

é} the ion flux and ion wake structure caused by thruster firings..

SPACECRAFT SYSTEMS CONFIGURATION (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, ©o) or Hi Speed Black
and White for Darkness (f4, l/QOO,enx)

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 showm. :

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

52
53

et e 1+ 2= et o m——— e



TABLE XI.- EXPERIMENT 5026 ION WAKE MEASUREMENT - 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 360° at 1 RPM. -

PROPELLANT REQUIRED

40# Prop

\n
o



: | | ' | : © 103,

2. Failure of the telemetry chamnel in the Gemini spacecraft which
monitored a turning on and off of the 16 mm Maurer camera (channels FDO1
and FD03). The failure of these telemetry channels made it impossible
to determine the exact timing sequence of the films assoéiated with the
5026 spacecraft maneuvers. It became necessary.to pin down the position
coordinates on the same time base as the Agena telemetry data cOmiﬁg'
back from the 8026 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.



10k,

RESULTS
~ FLIGHT PROFiLES AND DATA I0GS

Event Summaries

In combining the various data sources (PL telemetry, film, thrusters,
et cetera) the key problenm 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 thét S026 mode B-0l commenced at 02:10 S/C g.e.t.,
whereas the.voice tapes record this momentous occurrence at 02:12:12
8/C g.e.t. Voice tape records were relied upon in such cases; Tables XIII and
XIV summarize the various events from %he sources designated. In addition to
;hé 8626 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 (fefs. 7, 8, and 9). Theée pfoduce éhanges in sensor
responses resulting from shadowing or "body'" effects. Docking and
undocking operations and burns of the Agena primary prépulsion systenm
(PPS) and secondary propulsion system (sPs) also prqducéd effects on the
charged particle sensors. Tables XV and XVI summarize these events.

l B . o o ,

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

T }
gives the actuzl m}ssion jprofile for GTA-X.
) |
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MODE

X-U -

X-U

B-01

B-02

OPERATION

H-380:

H-382:

H-379:

Commence

Unrigidizing

S/C released

" from TDA

End of motor

operation on TDA
02:12:12

02:25:54

03:46:15

TABLE XII.- GEMINI S026 MODE TIMES

to

“to
to’

to

105, .

. §/C-GET

44:40:16.440

44

44:

072:

40:

40

25:

18.503

:26.214

50
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' | TABLE XIII.- AGENA GEMINI X SUMMARY

o a— . e

|

EVENT

AGENA
MISSION REPORT

GEMINI
MISSION REPORT

FLIGHT PLAN

VOICE

LIFTOFF - 20:39:46,13 -

YAW No.ol UNDXD,GYRO YAW
tT0 4+ 90

20:39:46.13 GMT

01:40:40 AET

S/C LIFTOFF. .

YAW No. 2 to -90°

22:20:26. 64 GMT

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 8/C .
YAW TO 000 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)
AW NO. 4 GYRO YAW TO 180O 19:30 GET 1 19:46: 47 TDA AFT now.
DKD PPS BURN NC.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, S DKD GYRO YAW "TDA FWD when finished
TO. ~90° 21:05 GET 21:20 gyro TDA FWD

S/C 180" (exp. update

list)

the bura"

TopT
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. ? 1AbLh XIII.- AGENA GEMIVI X SUMMARY - Concluded ’

R W R e W A
- ) AGENA GEMINI - S - T
EVENT MISSION REFORT MISSION REPORT FLIGHT PLAN VOICE §
YAW N006 DKXD; GYRO YAW . N %
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 (4:15)
(5-33)
YAW NO 7 DK3, GYRO YAW TO
~ 90 23:32 GET 23: 00 GYRg TDA NORTH
S/C 90" (exp. updated
list)
YAWONOGS DKD GYRO YAW TO
000 24:38 GET
DKD SPS BURN NO:1(10.40 sec) | 27:28 GET 27: 45: 36 Mot 27146 04
YAWONO.g DKDP GYRO YAW TO
-90 3%:28 GET
DKD SPS BURN NO.2 (16.0 sec) |40:08 GET 41:04: 26 (4-15)
{5:33) -
YAV NO. 10 DKD GYRO YAW TO
180° 40: 55 40: 45 (360,311,321)
(°8)
DKD SPS BURN NO.3 (4.10 sec) |41:35 41:35:50 (4-15)(5-33) Pyou are go" 41:35:12
YAWONO.ll DKD GYRO YAW TO
000 42:38 GET
FIRST UNDOCKING 44140  GET 44:40:15 ]
- et 20 3555'
ADIO ]
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/{TABLE XIV.~ AGENA GEMINI XI SUMMARY-

DOCKING NO. TWO

vaw +20° T0 000° DKD
UNDOCKING NG, TWO
UNDOCKING NO, THREE

vaWw 000° TO -90° DKD

PPS BURN NO. ONE

REV FOUR

REV FOUR

REV ¥FOUR

REV FOUR

REV FOUR

REV FOUR

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

03:42: 00 GET approx.

04:28:48 GET /

03:25:00 GET

03;37:00 GET
03:55:00 GET

Gyro TDA North
" 04:00 - 04:;05

!

'é

i :
"Going throughi

: AGENA ' GEMINT . ) "
EVENT MISSION REPORT MISSION REPORT FLIGHT PLAN VOICE ..

- 13:05:01.725 . A ooy 7 x
LIFTOFF ~ﬁl3:05:01.725«; 13:05:01.725 GMT 13:05: 01,725 GMT ) »%
GYRO YAW TO -90° REV ONE (N

- ’ T
$/C LIFTOFF 14:42: 26 K o
S/C SIGHTED REV TWO Sighted at 50 feet at e

01:25:00 GET P

- |DOCKING NO,! ONE REV THO 01:34:07 GET (5-2) .g. o

| | ] : P

~ , . - T

DOCKED YAW -90° TO +90° REV THREE . Gyrccompass to TDA South ol

01:38: - 01:43: (7-8) 3 § ;

) "Iimediately following .,f i §

docking' (page 2) g'g *%

. R

UNDOCKING NO. ONE REV THREE I
ION WAKE EXPERIMENT REV THREE Commence 02:10 (7-8) Commznce
- 02:12; 12

-‘}. =y

Pilot Docking’
03:13: 17 GET

.,
A-_x-.)—a—‘ '—--__.. -

{

f

o = b A Draeip e tavoda s o e

g0t -

%t

1
!
t
!
s
¥
{

vy o e e



TABLE XIV.- AGENA GEMINI XT SUMMARY - Continued

AGENA - GEMINI - ,
EVENT MISSION REPORT s, MISSION REPORT FLIGHT PLAN VOICE |
N
DKD GYRO YAW TO 180° REV FIVE 04:36: - 04:43; TDA AFT b
: %
DKD GYRO YAW TO 000° | REV FIVE 05:50: - 05:57: TDA FWD “S/C at BEF |
going TDA FWl
05:29:20 GEY
UNDOCKING NO. THREE REV FIVE ' :
‘ l
 IDOCKING NO. FOUR- REV SIX ‘ 06:45 - 07:00
E— ey
S/C PLATFORM ALIGN REV TWELVE 16:30 - 17:0 !
GYRO YAW T0 +90° | REV TWELVE 16:56 - 16:55 17:00:49
; ' "We have just
gyrocompassed !
TDA Seuth *
S-11 ' REV TWELVE 17:07 GET
' ?
N o B '*\k
DKD YAW TO -90° REV THIRTEEN
DKD YAW TO 000° REV THIRTEEN Return to TDA A
| FWD 17:52 ' i
|
— . , , ~
DKD GYRO YAW TO +90° { REV SIXTEEN : 23:00 TDA AFT 22:52:13 #
i ; "Gyro compass ¢l
| TDA' South" |
: ]
DKD GYRO YAW TO 180° | REV EIGHTEEN Return to AFT 4'“‘{
29:55 27:18:27,, !
NG R N i ’g !
yposompassing®

Ry A 2 Taem



TABLE XIV.— AGENA GEMINI XI SUMMARY - Concludéd

T — i e —

AGENXW

, TGEMINI - e -
EVENT MISSION REPORT "MISSION REPORT FLIGHT PLAN . VOICE
cYRO vAW 180° 10 000° " . REV TWENTY-SIX . 38:59:30
1 “We are geing TDA
§ South then FWD"
- ;
-IDKD PPS BURN NO. TWO . REV TWENTY-SEVEN 40;30:15 Start (166-739nm)| 40:29:59 40: 29; 59 i
43:31:39 End i
o L
DKD CMD YAW TO 180° \ REV TWENTY-SEVEN - i
]
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
d
[UNDOCKING NO. FOUR REV THIRTY-TWO 49:51:39. 4 approx.49:52

{

JETTISON TETHER AND AGENA

Yo

REV THIRTY-FOUR

oo

T




TABLE XV.~ GEMINI X EVENT SUMMARY

TIME

01:40:40

03:07
105: 40 1

06:01 -

07:40 -—-

19:30 _——

20: 20 ---
21:05 . ---

22:20 -—-

27:28 -
39:28 -
40: 08 -
40:55 ;—~

41:35 -—-

68: 38 -
72:26 ---

74: 20 .

DOCKING

i

YAW (UNDOGKED)

YAW ( DOCKED) .

1 (to +90°)

2 (to -90°)

12(to +4937)

. 0
13(to 0007

O

W

(725



TABLE XVI.- GIMINI XI EVENT SUMMARY

- s
“
) / .
/,& J’
e
”

TIME DOCKING UNDOCKING YA (DOCKED) yaW {LXDOCKED) BURY

--- - --- 1 ( to -907)  ---
01:34:07 1 --- --- S ---

01:38 - -- 2 (-90 to +90) - -

03:15 2 o - IS B
03:42 - 2 ;-—~ -—l— | -——-
04: 00 ' 3 ‘ -—- - a-- .-
- —-- Ba.(+90'to 0) - _ -
--- ‘ - 3b (0 to -90) - _ .-
04: 28: 48 ——- - - S 1
04: 36 . - 4 (o 180%) - - -

05: 50 - S e .5 (to 000%) - —--

06: 45 4 ' S e - : - -

16: 54 - - 6 (to +90%) - ' -

17:52 --- --- & (to 000°) - .
23:00 - -——- 9 (to +907) ——— : [
27:1877 - - " 10 (to 1807) - ' .
38:59 --- -~ 11 (zo 000°) . --- ---

40:30:

et
w
1
t
t
1
1
1
i
t
H
'
'
1A%

(O3]

43:52:55 —-- ' - ——- -

49:51: 39 .- | 4 e - -



- Revolution
1

7-11

12

13

TABLE XVII.- ACIUAL AGENA GTA-11 MISSION PROFILE

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 +90°
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

DOCKINGO o
YAW +90° TO 000 DKD
UNDOCKING

COMMENCE S-26 MODE A
COMPLETE S-26 MODE A
DOCKINGO o

YAW 000~ TO -90  DKD
PPS BURN NO. ONE

DKD GYRO YAW TO 1802
DKD GYRO YAW TO 000
UNDOCKING

DOCKING
RST TIMER RST

SLEEP

RST TIMER RST o
GYRO YAW TO +90

DKD YAW TO -90°
GND PREFORMED CLOCK TEST
DKD YAW TO 000

14
- 00:
01:

01:
02:
02:
- 02:
02:
02:
02:
03:
03:
03:
03:

03:

03:
03:
03:
04:
© 04
04:
04:
05:
06:

06:
07:

16:
17:

18:

GET TIME

dé:
49;
34;

41
12:
12:
25:
25:
27:
31:
00:
01:
02:
13:

19

42:
46
53:
00:
28:
28:

47:
29:
45;

50:
44

11:
: 49

00

35;

26
58

07

38
12
12
54
54

4h

52
37
01
04
17

: 20

00
15
47
00
48
48

05
20

00

00
12

50

54

(GMT)

113



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

-,

14 EVA PREP

15

16 DKD GYRO YAW TO +90° 22:52:13
RST TIMER RST 23:21: 22
AGENA GOES INERTIAL FOR EVA 23:36:09 -

17 EVA 24:02; 07
INSTALL AGENA TETHER 2473 15: 00
COMPLETE EVA 24:35: 00

18 DKD GYRO YAW TO 180° 27:18: 27

19

20

21 RST TIMER RST ' 31:30: 19

22-25 SLEEP PERIOD

26 RST TIMER RST . 38:54: 30
GYRO YAW FROM 180 TO 000 38:59:30
27 DKD PPS BURN NO. TWO : - 403 29: 59
DKD CMD YAW TO +180° = 401 16: 30
28 DKD PPS BURN NO. THREE o o ap43:50:00
GYRO BEF-SEF TO THE S/C 000°TO 180 43:03: 42
YAW TO 180 43:52:55
29 EVA PREP '  44:17:32
RST TIMER RST 45:30: 53
30 EVA : 46:04: 56
31
32 UNDOCKING 49: 50: 50
33 AGENA AND S/C SPINNING TOGETHER 51:26:31
34 JETTISON TETHER AND AGENA 53:03:57
AGENA TO FC-1 (COMMENCE) 53:07:18

35 RST TIMER RST‘ 54: 20: 13

36-40 SLEEP PERIOD |

L

o T

i
A

b e
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Data Handling

The S026 sensor output was identified as group 31 in théwAgena 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) availe
able from Gemini X is givén in table XIX. The position of the ATV is given
by the tracking station symbol, Appendix D shows the flight path
.éxplicitly, and defines thefsymbols‘ 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
figurc 45, Timc markors arc read according to the ccede shown in fig“;e L&,
The time thus obtained is Greenwich mean time (Gmt) and is transformed
to g.e.t. (ground elapsed time) by noting the liftpff @ata givep 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 excépt as
second marks as shown in figuré 47. These were used for qualitative
"quick-look" scan for preparation of interim experiments reportse. . | 2*51:?
The data available in this fbrmat are listed in'tables XXIT:
and XXIIT. Quantitative chart plots wére also obtained'gt Kénnedy Spacé
Center (XKCS), an example being given in figure 48. The code for reading
the time is explained in figure 49. Data availaﬁle in this format are

sumarized in tablés XXIVJand XXV.

[
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crouP 10 31

CHR

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

T 44

44
a4
24
44
44
44
44
a4
44
44
&4
44

TIME

Ml SEC

40 18.534
40 18,550
40 18.566
40 18,581
40 18,597
40 18,613
40 18.628
40 18,644
40 18,659
40 18,675
40 18.691
40 18,706
40 18.722
40 18,738
40 18.753
40 18.769
40 18.764
40 16,800
a0 18.816
40 18,831
40 18.847
40 18.863
40 18.878
40 18.894
40 18.909
40 18,925
40 18,941
40 18,956
40 18.972
40 18,988
40 19.003
40 19.019
40 19.034
40 3$9.050
40 19.066
40 19.081
40 19,087
40 19.113
40 19.128
40 19.144
40 $9.139
40 19.17%
40 19.191
40 19.206
40 t19.222
40 19,238

116

TARLE XVIII.- AGENA FLIGHT TEST DATA FOR GEMINI

S026 EXPERIMENT

GEMINI X AGENA FLIGHY TEST DATA REV NO 28/29 ANT R/T
SUBSYSTEH H-COMMUNICATIONS AND CONTROL

FL1

ION DETECTOR

NUMBER 1

0 CTs= ,02 V
125 CT=5,02V

COUNTS

FL2

ELECTRON DET
0 CTs= .02 Vv
125 CT1=5.02vV

COUNTS

87.00
89.00
$0.00
$3.00
103.00
140.00
87.00
97.00
102.00
104.00
$7.00
102,00
$1.00
$8.00
94.00
100.00
101.00
104.00
92.00
93.00
101.00
99,00
98.00
9&.00
-105.00
101.00
93.00
96.00
106.00
95.G0
99.00
91.00
o1.00
€5.00
23.00
$0.00
$3.00
87.00
74.00
55.00
45.00
47.00
51.00
© 43.00
40.00
37.00

PL3

ION DETECTOR

NUMBER 2

0 CIs= .02 Vv
125 CT=5.02V

COUNTS

PLS FLS
TEMFERATURE TEMFERATURE
OF 10N OF ION
CETECTOR DETECTOR
NUMBER 1 -~ NUMBER . 2
DEG F DEG F

42.5 7.4



s/c

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

TABLE XIX.- GEMINI X GROUP 31

'«:lle

REV S/C GET : WHERE ITEM NO. TYPE
%-00: 04: 42 - 00:00: 13 MCCK 294 R/T
% 00:00:00 - 00:09:15 MCCK 262 R/T
% 00:04:16 - 00: 04 23 CRO 266 /T
* 00:06:42 - 00:19:59 CRO 264 D/T
% 00;15:12 - 00:23:13  CYI 265 R/T
%* 00:18:23 - 00:20:24 CRO 266 D/T
% 00:18:47 - 00:19:59 - CRO 266 . D/T -
* 00:35:06 - 00:43:39  TAN 325 R/T
% 00;50:53 - 00:57:19 CRO 254 R/T
* 00:50: 53 - 01:00:23 CRO 326 R/T
* 01:00:21 - 01:01:09 CRO 266 D/T
* Q1:10:54 - 01:20:00 CTN 295 R/T
% 01:17:37 - 01:24:55 HAW 267 - R/T
* 01:28:22 - 01:37:33 GYM 263 R/T
% 01:35:14 - Ol:44:46 ETR 257 R/T
% 01:35:16 - Ol:44:46 - ETR - 296 D/T

00:00: 55 - 00:08:50 ANT 253 R/T
00:;00: 55 - 00:08:50 ANT 277 R/T
00:04:16 - 00:17:10 HAW 268 D/T
00: 04: 46 - 00:11: 20 CRO 297 R/T
00:06: 28 - 00:08:50 ANT 272 R/T
00:11:20 - 00:19:59 " CRO 269 x D/T
00:16:30 - 00:19:59 HAW 270 D/T
00:18:22 - 00:18:24 HAW 270 D/T
00:18:47 - 00:20:24 = HAW 270 n/T
00: 19:48 - 00: 20: 03 HAW 270 D/T
00:38: 46 - 00:38:55 HAW 270 D/T
00: 50: 58 - 01:00: 24 CRO 297 R/T
01:00:28 = 01:01:08 HAW 270 D/T
01:09:36 J 01:16:25 RTK 338 R/T

AGENA GET !(Prior|to Spacecraft Liftoff)




S/C REV

oo U U B SR R WL WL W W NN NNNNDNND R e

T = i o T = I
N~ W WNNN

01:
01:
01:
01:
01:
01
01:
02:
02:
02
02:
03:
03:
03:
03:
03:
04:
04:
04
04:
04:
05:
05:
05:
07:
07:
08:
08:
19:
19:
19:
20;
20:
22:
22:

11:
23:
28:
30:
39:
39:
46:
07:
21:
47;
58:
06:
09:
12:
14:
22:
66:
10:
19:;
35:
56:
40;
45;
58:
31:
33:
07:
12:
45;
51:
57:
17:
45;
32;
48:

" TABLE XTX.

S/C GET

07
13

16 -

14
35
35
14
50
57
06
56
30
10
52
15
21
14
40

24_

07
22
38
12
37
27
56
22
59
57
59
12
06
02
11
57

- GEMINI X GROUP 31 - Continued

01:
01:
01:
01:
01:
01:
01:

D2:
02:
03:
03:
03:
03:
03:
03:
04
04:
04:
04
05:
05:
05:
06:
07:
07:
08:
08:
19:;
20:
20;
20:
20:
22;
- 22;

20:
32;
35:
39:
39:
41
53:
: 11
29:
56:
08:
13:
11:
19:;
19:
29:
13:
12;
27:
42
05:
49;
54:
08:
39;
42;
12:
21:
56:
00:
07:
25:
55:;
40:
57:

38
28
48
33
33
17
39
01

57

13
00
29
52
22
22
41
32
20
27
51
41
58
24
03
56
50
59
33
40
50
46
40
14
36
17

vllB

WHERE  ITEM NO. TYPE
HAW 255 R/T
GYM 256 R/T
RTK 338 R/T
CNV 274 R/T
CNV 274 R/T
ANT 275 R/T

" 280
TAN 327 CR/T -
CRO 276 R/f
HAW 278 R/T
GYM 258 R/T
CNV 279 R/T

280 R/T /
ANT 281 R/T
ANT 259 R/T
RRV 260 R/T
€sQ 261 R/T

280
RTK 339 R/T
GYM 340 R/T
RKV 328 R/T
CsQ 65 R/T
€sQ 248 R/T
HAW 248 D/T
RTK 341 R/T
HAW 298 R/T

'RKV 351 R/T
RKV 352 R/T
GYM 312 R/T
CNV 311 R/T
ANT 310 R/T
CYI 299 R/T
CRO 342 R/T
CTN 313 D/T
HAW 314 R/T



TABLE XIX.- GEMINI X GROUP 31 - Continued -~91
o e : : : 11

S/C_REV S/C_GET | . WHERE ~ ITEM NO. TYPE
15 23:12:22 - 23:22:23 NAT 353 : R/T
15 23:24:18 - 23:29:22 cYI 360 R/T
15 23:31:49 - 23:37:43 KNO 354 , R/T
17 27:23:47 - 27:32:04 CSQ 315 R/T
19 - 30:50:30 - 30:51:00 ETR 300 D/T
25 39:50: 24 - 40:01:25 CYI 343 R/T
25 41:02:39 - 41:06:08 ETR 302 - D/T
25 39:39:45 - 39:49:03 ANT 316 R/T
26 41:16:08 - 41:21:59 -CNV 329 R/T
26 41:16:11 - 41:21:58 CNV 317 R/T
26 41:16:15 - 41:27:15 ANT 344 R/T
26 41:31;42 - 41:38:00 CYI 66 R/T
26 41:31:43 - 41:34:18 ETR 303 . D/T
26 41:31:42 - 41:38:00 cYI 301 R/T
26 41:34:18 - 41:38:00 ETR 300 ~d/T
26 41:36:31 - 41:43:35 KNO 318 R/T
26 42:36:39 - 42:38:07 TAN 319 R/T
27-28 44:28:13 - 44:39:17 GBI 62 D/T
27-28 . 44:30:11 - 44:40:30 GTK 63 D/T
27-28 44:31:47 - 44:42:11 BDA 245 R/T
27-28 44:33:12 - &b 42:09 ANT 61 R/T
27-28 44:33:12 - 44:40: 59 ANT 35 R/T
27-28 443 43: 21 - 44:53:54 CYL 60 , R/T
27-28 44: 5745 ~ 45:06:32 CTN 156 R/T
28 45:18: 48 - 45:20:18 ETR 302 D/T
28-29 46:05:37 - 46:17:13 "MCCK 247 R/T
28-29 46:11: 04 ~ 46:20:50 ANT 67 .. R/T
28-29 46:41: 48 - 46:51:53 TAN 244 - R/T
29 47:23:48 + 47:34:25 HAW 345 _ R/T
29 47:26:03 - 47:30:10 RTK 330 R/T
29 47;% : 34 1 47:32:09 ETR 302 D/T
29 47:35:47 ~ 47:46:39 GYM 355 R/T
29-30 £7:42:49 4 47:54: 41 CNY 320 R/T

30  47:48: 24 4 47:59:19 ANT 361 COR/T

e =
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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

: 15

-~ GEMINI X GROUP 31 - Continued

“TABLE XIX.

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 47 - 79:22:51

ITEM NO.

WHERE TYPE
ASC 346 R/T
CRO 356 R/T
RTK 331 R/T
HAW 347 R/T
GYM 332 R/T
CNV 357 R/T
ANT 358 “R/T
ASC 348 R/T
CRO 338 R/T
€sSQ 334 R/T
RTK 349 R/T
CRO 362 R/T
ANT 321 - R/T
CRO 306 R/T
MCCK 304 R/T
CRO 307 R/T
€sQ 335 R/T
HAW 305 R/T
GYM 336 R/T
NV 322 R/T
ANT 337 R/T
'RKV 323 R/T
CSQ 350 R/T
HAW 363 R/T
CSQ 324 R/T
RKV 308 D/T
RKV 364 R/T



121 -

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

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

0 00:02;25 - 00:09:12 * MCCK 500 R/T
0 . 00:05:06 - 00:12:48 #  ANT 401 R/T
0 00:13:42 - 00:19:59 * CRO b11 R/T
0 00:15:33 - 00:22:19 * CYI 410 R/T
0 00:34:3% - 00:43:31 * TAN 412 R/T
0 00:51:00 - 01:00:23 * CRO  b13 R/T
0 01:13:32 - 01:19:43 # CTN L1k R/T
0 01:17:2h — 01:24:29 *  HAW ho2 D/T
0 01:00:22 - 00:30:Lk9 * Kwo ol ~ R/T
0 01:28:23 - 01:37:34 *  GYM 403 R/T
0 01:37:12 - OL:hbL:LL = MCCK Q@  k1k R/T
0 -00:02:00 - 00:09:12 MCCK . R/T
1 ~00:00:02 - 00:09:10 MCCK 153 R/T
1 00:03:24 - 00:12:12 ANT 415 _ R/T
1 00:17:54 ~ 00:26:15 ASC 416 R/T
1 00:49:14 - 00:58:01 CRO Los R/T
1 01:1k:14 - 01:23:39 HAW 1
1 01:26:29 - 01:35:01 GYM LoT R/T
1 01:29:57 - 01:39:01 TEX Lo6 R/T
1 01:33:32 - 01:L2:01 MCCK 408 R/T
1 01:38:42 - 01:48:16 ANT L17 R/T
2 01:52:46 - 02:02:35 ASC 418 R/T
2 02:10:00 - 02:16:00 TAN - 11 R/T
2 02:10:17 - 02:15:07 TAN Lo R/T
2 02:1k:46 - 02:15:08 CRO R/T
2 02:25:30 - 02:32:59 CRO 5 . D/T
2 02:31:56 - 02:37:45 HAW T © D/T

3%a



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

S/C GET

S/C _REV

A AV BN A R - i — Y — s UV I 'V B US T 'S S S R 7S R 'S T 'S TR 'S T 'S T O T 0 R oS T oG R o R oS S O S \O T 0 Y

o2
02:
02:
02:
02:
03:
03:
03:
03:

03

03:
03:
03:
03:
03:

03

03:
03:
Olh:
0kh:
122
L3
02:
146

05
05

06:
06:
06:
0T:
07:

:31:

37
L2
50

00
05
10

29

09

29

35

57:
153
1L

19

39:

56 -
45
:00
:2OA
58:
:12
:00
:00
10:
:15:
2L :

02

00
20
S5k

137
L6
46
52:
152
53:
58:
3k
133

18
32
29

131

Lk
1k

03
56
o7

00

02:
152
02:
02:
03:
:05
03:

02

03

03

03

03:
03:
03:
03:
obL:
ok:
:09
:30
53:
:26
: 29
:36
28:
L6

05
05

05:
06:
kg

06

0T:
0f7:

0T

L2

52
59
00

1k

16
22
32
37

55
52
5k
11
16

11

05

:00
10k
:0h
125
:08
:00
<00
:15:
03:
03:
03:
03:

52

:01
:29
11k
:02
:53:
53:
L7
155
37
:39
46
:00
:26

22
L5

36

WHERE ITEM NO.
HAW 7
HAW 7-2
HAW 2
HAW 121
HAW 3
HAW L
TEX 122
HAW 123
MCCK 409
ANT 6
RKV 127
ASC 128
TAN 43
TAN 638
csQ 129
TAN 150
TAN 150
TAN/CSQ 131
csQ 130
RKV 600
TAN 601
csQ 602
HAW 603

642
TAN 60k
csQ 605
HAW 662

35

122

TYPE

D/T
D/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

bR/T

R/T
R/T
R/T
R/T
R/T
R/T

- R/T

R/T

‘R/T



R ‘ 123
TABLE XIX.~ GEMINI X GROUP 31 -~ (Continued) :

- §/C REV S/C GET WHERE ITEM NO. - TYPE
T 09:55:35 - 10:03:46 ASC 611 R/T
T 10:07:01 - 10:09:01 KNO 606 R/T
T 10:32:09 - 10:40:52 csQ 608 R/T
8 11:23:38 - 11:33:01 RKV 607 R/T
8 11:30:29 - 11:39:08 ASC 609 . R/T
8 12:07:38 - 12:17:02 csQ 610 R/T
0 . 16:10:56 - 16:18:22 ANT - 612 R/T
11 16:21:13 - 16:30:37 CYI 613 R/T
11 16:58:56 - 17:0L:38 CRO 61k , R/T
11 17:46:00 - 17:54:36 ANT Lo R/T
12 17:48:14 - 17:53:46 BDA 615 R/T
12 17:57:1% - 18:06:20 CYT Lol R/T
12 18:05:31 - 18:09:52 KNO Lo R/T
12 18:32:49 - 18:42:05 CRO 610 R/T
1L | 22:2h:hl _ 22:33:59 TRX AN - R/T
14 22:34:07 - 22:41:59 ANT 619 R/T-
an 22:34:07 - 22:44:59 ANT 619 R/T
15 22:hh: 4L ~ 22:51:09 CYI 426 R/T
15 22:51:35 - 22:53:55 AsC k23 R/T
15 20:51:43 - 22:58:43 KNO b2l R/T
1L 22:28:19 - 22:37:59 CNV 618 R/T
15 . 23:19:49 - 23:29:16 CRO 620 R/T
15 23:45:30 - 23:54:12 HAW L32 R/T
15 2L:00:30 - 24:09:35 TEX 433 R/T
17 26:52:12 - 27:19:56 TEX 428 R/T
17 26:56:43 - 27:05:41 HAW Lot R/T
18 27:17:16 - 27:25:52 GTK L29 " R/T



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

S/C REV 5/C GET
18 27:19:30
18 27:23:09

18  27:30:15
18 27:37:05
18 27:52:35
18 28:1k:51
19 29:50:07
19 30:08:12
20 31:0Lk:31
20 31:26:32
20 31:43:58
21 32:18:27
21 32:26:59
25 38:51:47
25 38:58:36
25 40:16:01
26 40:35:38
26 41:55:17
26 L1:57:15
26 41:59:27
26 41:59:36
27 42:01:23
27 42:02:18
27 h2:1k4:00
27 42:36:39
27 42:50:07
27 43:01:03

s T
Lr——— s

27:
27

27:
b2
:00
28:
159
A7
:10
:33:
:53:
40
:3h
:3h
:58
27
:05
:03

27
28

29
30
31
31
31

32:
132
:00
:02
:2)
139
:01
:03:
:08:
:08:
11k
:11:
24
:38:
:01
L3:

32
39
39

Lo
Lo
L2

4o

Lo
Lo
Lo
Lo
Lo
L3

B e A

2k
26
39

26

il

:52
:Lo
139

35

:08
133
:16
37
b1

22

01
L9
08

:19

b5

:00

0l

:03
132

WHERE ITEM NO.
GTK 429
ANT 430
RKV 431
ASC 621
TAN 622
csQ 639
£sQ 662

 HAW 662
TAN 623
csQ 625
HAW 62k
RKV 626
AsC 627
CYI L3h
KNO 435
ANT. 436
KNO 628
CYI 148
TEX 132
GBI 133
CNV 134
CYI 1k9
ANT 135
CYI 139
TAN 319
CRO 140
CRO 1k

53

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

124



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

S/C REV S/C GET - WHERE ITEM NO. TYPE
27 43:15:43 - 43:21:31 CTN 15k
27 43:15:00 - k3:23:1L CYI 136

o eT 43:21:31 ~ 43:31:54 155
27 43:23:14 - 43:30:01 CYI 137 D/T
27 43:43:00 - L43:51:%0 TEX 143 R/T
27 43:46:1% - 43:55:48 CNV 14k
27 43:51:46 - 43:55:53 cYI . 138 SR
28 44:01:02 - L44:10:38 . CYI 1hs5
28 Ly:08:42 - Wh:17:k0 KNO 640 R/T
28 L4:22:39 - Uh:29:32 TAN 629" R/T
28 bh:37i2h - Lh 4641 CRO 641 R/T
29 46:53:34 - 47:02:3L TEX 630 R/T
30 L7:17:25 - 47:25:52 ASC 631 R/T
30 W7:48:43 - WT7:57:37 CRO 632 R/T
20 18:13:58 - L8:23:05 HAW 633 - R/T
30 - 48:29:48 - 148:38:31 TEX 63k R/T
30 48:38:21 - L48:47:38 ANT 635 R/T
31 49:49:55 - 49:58:57 HAW "~ 1k6
31 50:05:20 - 50:13:L5 TEX 1hT

32 50:39:23 - 50:49:51 HAW 662 R/T
32 51:07:27 - 51:16:19 HAW 151 D/T
32 51:16:19 - 51:2k:1k HAW 152 D/T
32 51:25:46 - 51:3h:40 HAW 437 R/T
32 51:26:09 - 51:26:47 HAW 151 D/T
33 53:01:57 - 53:10:48 HAW 438 R/T
34 54:00:48 - 54:08:11 TAN 636 R/T
34 54:38:45 - 54:L46:13 HAW - 637 " R/T

35




126
TABLE XIX.- GEMINI X GROUP 31 - (Concluded)

S/C REV S/C GET WHERE ITEM NO. TYPE
03:46:33 -"03:53:36 _ R/T
07:38:53 - O7:47:16 R/T
25:48:05 - 25:54:08 ANT 389 R/T
28:51:47 ~ 39:00:3k4 R/T
42:37 . - k3:23 R/T
43:39 - h3:h7 R/T
75:52:18 - T5:52:24 HAW . ko9 SR

T7:06:43 — T7:17:00 HAW 409

oEE



(N

03:
01:

04
03:

06
04

08:
06:

09:
08:

11:
09:

13:
11:

29
04:

31:
05:

33:
07:

34:
09:

36:
10:

44
19:

21:
41

56:
16:

:32:
:52:

07:
27:

48:
08:

29:
49:

11:
31:

1 55:
:15:

52:
12:

30:
50:

08:
28:

46:
06:

24
44

43:
03:

00
20

24
50

24
50

24
50

00
40

00
08

00
20

00
30

00
00

00
50

00

14

00
20

00
43

03:

01:

05:

03:

06:
05:

08:
06:

10:

08:

11:
10:

13:
11:

30:

04

31:

06:

33:
07:

34:

09:

36:
10:

bt
19t

i

30:
50:

05:
26:

41
01:

22:
42

04:
24

45:
05:

26:
46

: 04
124
: 08:

:26:
146

0&4:
24

471
01:

20:
40:

58:
18:

34:
54:

54

14

TABLE XX.- GEMINI X O-GRAMS

00
00

34
00

00
20

00
00

Do
20

60
30

00
30

00
30

00
30

00
05

00
00

00
15

00
20

00
50

00
: 50

GET

GET

GMT

GET
GMT

GET
GMT

GET

GET

GET
GMT

GET
GMT

GET

GMT

GET
GMT

GET

REV

REV

REV

REV

REV

REV

REV

REV

REV

REV

REV

REV

REV

‘REV

REV

4-5

5-6

7-8

8-9

9-10

10-11"

17-18
18-19
19-20
20-21
21-22
22-23
23-24

28-29

1



10.

11.

49:
23:

51:

01

52:
03:

54
04

56:
06:

57:
59:
09:

61:
11:

72
22

74
00:

76:
02:

77:
04:

79:
06:

81:
07:

83:
09:

37:
57:

13:
:33:

51:
11:

28:
48:

05:
25:

42:
:02:

23:
43:

03:
23:

:35:
:55:

22:
42

06:
29:

59:
19:

50:
10:

27:
47:

05:
25:

TABLE XX.

00
20

00
13

00
00

00
40

00
55

00
10

00
00

00
00

00
00

00
44

00
10

00
34

00
38
00
00

49:
00:

51:
0l:

53:
03:

54
05:

56:

06

57
08:

59:
09:

61

11:

72
23:

74:
01:

76:
02:

78:
04:

80:
06:

81

07:

83:
09:

~ GEMINI X O-GRAMS - Concluded

47:
07:

16:
36:

40
00:

19:
+39:

57:
17:

34
54:

: 09:
29:

49:
09:

41
01:

31:
51:

22:
42

01:
21:

:39:
59:

17:
37:

00
30

00
30

: 00
: 00

00
15

00
40

00
10

00
00

00
37

00
50

00
30

00
50

00
09

GET
GMT

GET
GMT

GET
GMT

GET

GET

GMT

GET
GMT

GET
GMT

GET
GMT

GET
GMT

GET
GMT

GET
GMT

GET
GMT

GET

GMT

GET
GMT

GET
GMT

REV

REV

REV

REV

REV

REV

REV

REV

~ REV

REV

REV

REV

REV

‘REV

31-32
32-33
33-34
34-35
35-56
36-37
37-38
38-39

46

47

48

49

50

51

52



13

00:
15:

02:

17

03:
18:

04:
19:

06:
21:

08:

22

16:
07:

18:
09:

20:
10:

21:
12:

23:
14:

24:
15:

26:
17:

55:

49:
31:

23:
+05:

24
06:

59:
41:

35:
17:

12:
1 54;

58:
40:

32:
14:

07:
49:

43
25:

19:
OL:

55:
37:

32:
14:

58

00
02

00
58

00
21

00
00

00
33

60
03

00
47

00
33

0]
55

00
52

00
38

00

17

00
33

TABLE XX

14:

‘00:
15:

03:
18:

05:
19:

06:
21:

08:
23:

17:
07:

18:
09:

20:
11:

21:
12:

23:
14:

26:
17:

41

:33:
:15:

21

48

05:

56:
134

34
16:

10:
52:

46
28:

06:
43
25:

18:
00:

54
36:

30:
12:

50

00

00
54

00
10

00
30

00
00

: 00
03:

30

00

: 15

00

00.

00
26

00
18

00
03

: 00
: 33

: 00
136

I.- GEMINI XI O-GRAMS

GET
GMT

GET
GMT

GET

GET

GMT

GET

GET

GET

GMT

GET
GMT

GET
GMT

GET

aMr

GET
GMI

GET
GMT

GET
GMT

REV
REV

REV

REV
REV

REV

REV

REV

REV -

REV

REV

REV

REV

REV

2-3
1/2

3/4

4-5
5-6
6-7
11-12
12-13
13-14
14-15
15-16
16-17

17-18

1129



10.

11.

30:
21:

32:
23:

33:
00:

35:
02:

37:
03:

40:
07:

47
14:

49:
16:

63:

06

65:

08

67:
09:

67:
10:

72:
15:

74
17:

76:
18:

77:
20:

79:
22:

80:5
23:

42
24

18

00:

53:
35:

29:
11:

05:

47

29:
11:

48
30:

24
06:

57:
1 39:

30:
112

06:
48

42
24

53:
35:

28:
10:

03:
45:

42
24:

19:
01:

: 00

TABLE XXTI.-
00 30:51:
00 21:33:

: 00 32:27:
10 23:09:
00 34:04:
45 00: 46:
00 35:39:
14 02:21:
00 37:13:

1 45 03:55:
00 40: 34:
02 07:16:
00 - 47:58:
26 14: 40:
00 49:33;
45 16:15:
00 64:05:
14 06:47:
00 65:41:

:55 08:23:
00 67:16:
27 09:58:

: 00 68:03:

:55 10: 45:
00 73:02:
50 15: 44:
00 74:38:
00 17:20:
00 76:14:
57 18:56:
00 77:51:
05 20:33:
00 79:28:
55 22:10:

: 00 81:06:

23:48:

GEMINI XI O~GRAMS - Continued

00
40

00
30

00
09

00
40

6o
22

00
02

00
56

00
15

00
02

00
24

00
55

00
02

00
25

00
50

00
56

00
oC

00
40

GET
GMT

GET
GMT

GET
GMT

GET
GMT

GET
GMT

GET
GMT

GET
GMT

GET
GMT

GET
GMT

GET
GMT

GET
GET
GMT

GET
GMT

GET
GMT

GET
GMT

GET
GMT

GET
GMT

GET
GMT

(DUMP )

REV

REV

REV

REV

REV

REV

REV

- REV

REV

REV

REV

REV

REV

REV

REV

_ REV

20-21
21-22

22-23

26-27
30-31
31-32
40-41
41-42
42 -43
42 -43
47
48
49
50

51

52
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13.

86:
05:

88:
06:

89:
08:

91:
10:

93:
11:

11:

38:
20:

10:
52:

46:
28:

23:
05:

00:
42

30:

TABLE XXI.- GEMINI XI O-GRAMS - Concluded ) o ! 131

00
07

00
13

00
24

00
21

00
29

58

86:
05:

88:
07:

89

08:

91:
10:

93
11:

11:

40:
22:

20:
02:

157
39:

34:
16:

11:
53:

41:

00
12

00
86

00
42

00
30

00
30

08

GET
GMT

GET
GMT

GET
GMT

GET
GMT

GET
GMT

GMT

REV-SS
REV 567
REV 57
REV 5§
REV 59

REV 90
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Figure L5.- Oscillogram ssmple (1 cm per second).
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TABLE XXII.- GEMINI X, ETR - MSC
01:27:28 -~ 01:38:00 GET
23:47:54 -~ 23:58:26 GMT REV 1/2
03:10:59 - 03:25:45 GET :
01:31:25 -~ O0l:46:11 GMT REV 2/3
21:31:00 - 21:42:00 GET
19:51:26 - 20:02:26 GMT REV 13/14 ~
TAN - Preliminary S-EVA
23:00:00 - 23:20:00 GET .
21:20:26 - 21:40:26 GMT REV 14/15
Stand-up EVA  TDA North
26:30:00 - 26:37:00 GET o
00:50:26 - 00:57:26 GMT REV 16/17

TPA Forwaxnd,

43:00: 24
17:20:50

Docked Many changes, D-5 Ixperiment

43:02:00
17:22:26

GET

GMT REV 27

Dock Configuration TDA Forward Preliminary Umbilical EVA

44:06:00 - 44:11:00 GET .
18:26:26 - 18:31:26 GMT REV 27
Agena Gemini Docked Configuration

44:30:00 - 44:42:00 GET

18:50:26 - 19:02:26 GMT REV 27/28
44:40:15 -- TUndocking

69:09:30 - 69:17:00 GET .
19:29:26 -~ 19:37:00 GMT REV 42/43
Ambient

72:28:00 - 72:41L10 GET

22:48:26 -~ GMT REV (After Splashdown)

co . esmw T

23:01{36
j

!

. {

|

i

I

Y



19:19:00
10:01:26

20:57:00
11:39:26

TABLE XXIII.- GEMINI XI, ETR - MSC .

19:30:
10:12:

21:05:
11:47:

CNV Passes Ambient

.22
13:

24
14:

24

25:
16:

26

16:

: 30:
12:

06:
48:

05

40:
22:

: 03:
45:

00 -~ 22:42
26 -~ 13:24
00 -~ 24:18
26 - LS:OO
Umb EVA
00 -
26 -
- 26:54
- 17:36
00
26

00 GET
26 GMT
60 GET
26 GMT
: 00 GET
126 GMT
: 00 GET
126 GMT
TDA South
GET
GMT
: 00 GET
126 GMT
GET

GMT

CNV

REV

REV

REV

REV

REV

REV

12/13

13/14

14/15

15/16

16/17

17/18

17
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Frame marker

0.1 Sec. _
- 0.1 Sec. ‘ ..
1—‘ : Frame marker
¢
NN EEN

N N

Sec. Min. Hr. Days Hrd. days
1 Sec.
On
Off 0.1 .
/—\\ Sec
[ ,rx\
// 2 Sec. +40 Sec = 42 Sec.
4 Skip ) :

- - 1+2+10+20+40 = 73 days + 200 Days
2 8 10 Skip = 273 Days
Skip 1 \4 Skip 2

lﬂn ﬁim}tfﬂ_\h;\h | Lru (TJI}LJ

R

0 4 Skip 20 80 200
8+10=18 Min.

Figure 49.- Code for reading time markers on KSC charts.



. Prelaunch

15:32Z - 15:442Z

. Prelaunch

18:01Z - 18:117

.\Prelaunch
20:10Z2 - 20:12Z

4, Prelaunch
20:25Z= 20:272
5. 00:00:58 - 00:03
22:21:24 - 22:24:
6, 01:30:19 - 01:33:
23:50:45 - 23:53
7. 01:33:33 - 01:36:
23:53:59 =~ 23:57:
8. 01:36:50 =~ ©01:39
23:57:16 -~ 23:59
9, 03:08:41 - 03:13:
01:27:07 - 01:34:
10, 21:30:23 -~ 21:37
: 19:50:49 - 19:58
11. 21:38:16 =~ 21:40:
19:58:42 =~ 20:00
12, 23:06:44 - 23:07:
21:27:10 =~ 21:28:
23:08:04 - 23:14:
21:28:30 - 21:34:
13,.23:14:29 - 23:17
21:34:55 -~ 21:38:
14, 24:45:40 ~ 24:5
23:06:06 -~ 23:13

TABLE XXIV.- KSC GEMIWNI X

:58

24

19

145

37
03

38

04

:55
:21

30

156

54
20

22
48

145

09

: 14
:40

GET
GML

GET
GMT

GET

GET

GMT

GET
GMT

GET
GMT

GET
GMT

GET
GMT

Record

Record

Record

Record

Record

Record

Record

Q
=
2

Rec
Record
Record
Record
Record
Record
Record

Record

1-5

1-5

1-5

1-5

1-5

1-5

1-5

1-5

1-5

1-5

Rev

Rev

Rev

Rev

Rev

Rev

Rev

Rev

Rev

‘Rev

Rev

0/1
1/2
1/2
1/2
2/3
13/14
13/14
14/15
14/15
14/15

15/16
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15.
16.

17.

24:53:20
23:13:46

26:22:23
00:42:49

26:30:18
00:50:44

TABLE

24:55:11
23:15:37

96:29:59
00:50:25

26:31:33
00:51:59

XXIV.~ KSC GEMINI X - Concluded

GET
GMT

GET
GMT

GET
GMT

Record 1-5

Record 1-5

Record 1-5

Rev 15/16
Rev 16/17

Rev 16/17
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Prelaunch
Prelaunch

Prelaunch

TABLE YXV.- KSC GEMINI XI

11:10:36 - 13:17:51 GMT

NOTE:

00:02:
14: 40:

01:33:
16:16:

03:10:
17:52:

Shroud Removal Approx.

Agena Launch

00
34

34
00

03 -

29

00:
14:

01:
16;

03:
17:

07:
49:

42:
25:

16:
59:

60
48

44
10

52
18

GET
GMT

GET
GMT

GET
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 - summaries are combined in two
master charts (appendix E); . -

As noted earlier, the 8026 sensor data are only parf 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
1. Environmental - such as'ep?emeris, sun angles, magnetic fields (MsC-3)
5. YVehicle relative position and attitude coordinates -~ such és
Agena group 8 or Gemini groups 17 and 19, bilevels, and computer words -
Mach of thesé data,Afurﬂished the exﬁériﬁegter in tab form, has beén
furfher deyeiopgd. Gemini thruster Quration is discussed in Flight Coﬁtrol

System and CO3E trajectory was provided by FOD.

. Agena controlled- gas imnulse.- Telemetered values of control gas

temperature (DT70), 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 tgbulations.~ A special program wWas 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 wTre tabulated only when any one bit changed.

Further information is fdund under Agena Bilevels.

i

|

=

:
E
i

i
X
\
!

i 7
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Ephemeris.- From the trajectory tape (COBE) furnished by FOD,
CAAD strips out time, geocentric latitude,:longitude, and altitude. For
épecial 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 ID in degrées,
Longitude in radians B in gauss

Altitude in km L in ga?th radi;'
Since geocentric longitude is equivalent to geodetic-longitude, no H/
distinction was made in the ephemeris headings. However, the latitudés
in coluwmns 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 eachithrustgr

changed from a zero to a one. The number of valve openings for more |

than one-tenth of a second was determined by counting the numbef of

times the bilevel data indicated a one for two or more consecutive sapples.
The total number of valve openings and the numbér of openings fo;

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 couwputer run.
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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
analég teiemetered gimbal angles in degrees. If the platform was fo,
these angles were received as some constaﬁts, which;resuitea in‘meaningless
look angles. -

The look angles were the elevation angle and the azimuth angie. 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, thé

‘sunlight was illuminating the bottom part of the spacecrafﬁ, ~With a
negative elevation angle, the sunlight would be in the aétronaut's face.

. The azimuth angle was positive in tﬁe 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 by4a P to indicate a penumbré region. When the spaéecraft
was in the earth's shadow, the look angles were not tabulated.

The components of the spacecraft velocity relative to thé earth
are tabulated in the E format. The velocity units aré.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 aré the next three

columns. If the number in the next column reads -0.3FP, this indicates

the sun is three tenths of a degree above the X-Y plane. If the number



1ks
in the next column reads 66.1P, this indicates the sun is 66.1 degrees
f0>the right of the nose of the spacecraft. The P followipg 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 3.19h86 +003 would be read as 3194.86
feet per second. The J*compoﬁent, -2.05531 +004 would be read as.-20553.l
feet per second. The negative sign indicates the spacecraft was |
mofing leftward.

Examples of group 8 data and Gemini group 17 (attitudesﬂare listed

in tables XXVI and XXVII.



Meas. No.

D42
DO6
- D75
D150
D151
152
D60 -
D41
D72
- D73
D32
D65
noés
D6S
D74
D57
D58
D37
D59
D5
D70
D46
D47
D125
D54
D55
D85
D87

TABLE XXVI.- AGENA GROUP 8

{ TABLE OF CONTENTS

Mecasurement Name

Roll H/S O tput

Roll Gyro Torque Rate

Roli Pos Gyro

Gas Jet 2 and 5 Mon

Gas Jet 1 and 3 Mon

Gas Jet 4 and 6 Mon

Hyd Oil High Press

Pitch H/S Output

Pitch Pos Gyro

Pitch Gyro Torque Rate

Hyd 0il Low Press

Pitch Hyd Actuator Pos

Yaw Gyro Torque Rate

Yaw Hyd 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 0il Return Line Temp )
Control Gas Supply Temp :
No. 1 Valve Cluster Temp

No. 2 Valve Clustexr Temp

Irp Int Case Temp

Horizon Sensor Head Temp (RH)
Horizon Sensor Head Temp (LH)}
V/M Elec Oven Tewmp

V/M Accel Oven Temp

Calibration Range

+- 4.5 Deg

+- 10 Deg/Min
+- 5 Deg

0 to 5V

0 to 5V

0 to b5V

7 to 3973 PSIG
+- 5 Deg

+- 5 Deg

+- 10 D/M

0 to 100 PSIG
+- 2.5 Deg

+~ 10 Deg/Min
+- Z.5 Deg

+- 5 Deg

0 to 20 PSIG

0 to 120 PSIG

0 to 5V

17 to 4003 PSIG
-10 to 255 Deg/¥T
-46 to 199 Deg/7¥
~46 to 173 Deg/¥
-46 to 148 Deg/T
1 to 169 Deg/F
-29 to 195 Deg/F
-28 to 194 Deg/F
1 to 197 Deg/F

4 to 198 Deg/¥

1L6

Stat Plot No.

H 1 t ) ] 1 t H
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3
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[ I
Pad pet e gk o) ped e
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TABLE XXVII.- GEMINI GROUP 17

TABLE OF CONTENTS

. Pitch Attitude 1,43
Roll Attitude 1.43

Yaw Attitude 1.43

Pitch Output .16

"Roll Output .16

Deg
Deg
Deg
Deg

Deg

Delta

Delta

Delta

Delta

Delta

T .71
T .08
T .16
T .61

o 71

=3

17
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RELATIVE POSITION IRFORMATION

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 infﬁt was available Tor mode B-01 or B-03. The time assignménté
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 ahd most“ :st and most

reliable film data available. There was a stationary reference for

calibration and timing objectives (fig. 40).

G-IX initial docking'amd'mbdé'BéOE’(mag no. 197).- Color daytime expOSUres

were used to record the initial rendezvous and docking at approximately
01:35 S/C g.e.t. and mode B, seguence 03. A1l 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 3/C g.e.t. The
following analysis of events used indirect methods to coﬁpensate for
timing éignal malfuﬁctiong.d

1. From the beginning of the film procéeding to the first acquisition
of a light (or reflection) from the target vehicle was 11 frames. The light

was only in view>fqr 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.



GT X

1. Acquisition light
(BOSCAR reader)

2. Acquisition light
(TELECORDEX reader)

3, Spiral Antenna
(BOSCAR reader)

GT XI

1. Top Running lights
(BOSCAR reader)

. 2. Bottom Running lights
(BOéCAR reader)

3. Status lights
. (TELECORDEX reader)

4, Acquisition light
(reflection from side)
and upper running light
(TELECORDEX reader)

5. Top running lights
(TELECORDEX reader)

44:39:59:62 44:40:

44:40:16:28 44:40:

44;40:39:78 44:41:

. S/C;g.e.t.

o
B

146

[#3]
[@)Y

222

:59

[¥S)
w
et

3:55:

TABLE XXVIII.- REDUCED FILM DATA SUPPLIED BY MSC

39:62

:01

229

12

“1kg

ate WU
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2. There were T2 black frames before the Agena vehicle came into
view again for a total of 34 frames. The Agena came into view on the
left side of.the’frame. If 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 tbe
Agené flying TDA north. In order to rendezvous with the Agena, the
Gemini flew below and slightly ahead of the Agena to come ub on‘ité"
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 Genini
was repositioned for docking. There were approximately 762 frames of the

aclbual docking. The camera was t

) Y., 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 exércise. A deép dip in the
ion density occurred at approximately 03:01:10 S/C g.e.t. Although the
crew could loock 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 occurrgd during thé repositioning from
the nuzzle (point A to points B and C). During most of this time, A2B3C,
the Agena was also outside of the camera field of view. A

In the next 69 frames thére 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.llh frames were

.black, followed by a peridd 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. 71t appeared that at this time mode B, sequence 03 had been
completed.

There were then 101 biack frames, folloﬁed by 128 frames of fwé iights
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 frameé_of the Agena~-Gemini in docked formation. This
probably corresponded to the out-of-plane pulse per-second-(PPS) calibration
burrr, which occurred at the end of the film (at about 0L: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 conditiong. 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 FIIM ANALYSIS S026 MAG #197 '

I
'
t

o i .

which the Agena would
be out of camera's view,

S/C-g.e.t.
Proposed
TIME 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 1t. in top 1 ft.| End view of TDA 3 sec (1f.p.s.) 3
01:17:55-01:20:17 | Nothing | 132 sec = 2:22 .| 132
01:20:17-01:20:20 | Same 1t " oo 3 sec, 3
01:20:20-01:21:32 { Nothing 72 sec = 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) - A
01:22:06-01:22:24 | Nothing 18 sec 18
01:22:24-01:35:06 { TDA enters from left The Gemini is on the 762 sec = 12:42 762
left side of TDA, swings (if frame' rate
around it a line itself . |is 1 f.p.s.; if
and docks, camera kept .} actually 6f.p.s.,
on after docking bt o= 2.07)
‘Blank -, Camera stopped
3:00:37-3:01:49 Nothing Mode B - Seg 3 ''nuzzle" 72 sec = 1:12 /f>x72
exercise Pt, "A" in

et R e
e ;

N i e
.

CgnT

1
-



s/C-g.e.t. Proposed

|

ta s 8 e e i a0 A e

TABLE XKIX.- COLOR FILM ATALYSTS §026 MAG #197 (Concluded)

S

.

TIME VIEW T EVENT | TIHE FRAMES
'3:01:49-3:02:58 Alt. comes in from Bl to D1 (See diag.) 69 sec = 1:09 69
lower rt. to left, ‘ '
2 1ts. appear in
middle § then disapp.
3:02:58-3:03:59 Nothing A 61 sec = 1:01 61 |
3:03:59-3:04:10 Sm, 1t. in lower D" to E 11 sec 11
r.h. side 0
3:04:10-3:06:04 Nothing v 114 sec = 1:54 114
3:06:04-3:07:13 Faiht, far-away view E" - F! 69 sec = 1:09 69 ,
of Agena from rt. to
middle § disapp.
3:07:13-3:09:04 Nothing 3] 101 sec = 1:51 101
3:09:04-3:11:12 2 1ts. enter from £ - G 128 sec = 2108 128 %
’ left - rtq . !
03:11:12-03:13:17 | Nothing o 124 sec = 2:04 124 ‘
03:13:16-03:13:22 | Blank Camera stopped and film ' | 6 sec 6
, | is removed' ' -
. | - 1
04:30-04:31:57 Gemini-Agena in Ouz of plane PPS calibra- 117 soc = 1:57 02
docked formation tion burn appears in (6 £.p.s.!
last 2 - 3 frames ;
. (
e
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'TABLE XXX.- BLACK AND WHITE FIIM ANALYSIS.- S026 EXPERIMENT -

!

roposed ] )
o Tion Ve Fvent Tirg Frames
02:12:12 - Asena undocked and repositioning | Mode B, .sequence 01 8 nin/&7 sec. 527
02: 20: 59 for Sequence 01, Mode B (because of data loss, no (1 fx./sec,
\ ' +analysis of this sequence is
made)
fenp2:25: 54 - Closcup view of Agera(righthand | Mode B,.Sequé;;;.OZ. from 1 m}n/Sﬁ sec © 104
02: 27 48 side)soes out of view at the polnt A to B to Bl (see dia- .
top akd comes back in from the gram),
e top ‘ .
02:27:48 = Agena appears  in the middle of Bl to C 32 sec 32
02:28: 20 the frame and goes to the botiom ¢
(*here are four lights)’
02:28:20 - Thoto lights appear in the C o CltoD 3 min/4 sec 184
02:31: 24 tottom and move to the top of thg
frame
02:31: 24 - four lights that were at the top| D to E 2 min/3 sec 123
025%3.2% rove to the bottom of the frame |- :
(02:31:52 end) . '
— Camera stopped 6 sec 6
-63;A6:15 - { Urdocking of Agena, re- Lincar mode A - undocking 4 min/b sec 244
03: 50: 19 positioning to righthand side to point A (BEF) (see dia- :
T T L T T T s evat S’*-Lg Ql) T
03:50:19 - Closeup vicw of Agena righthand | Point A (BEL) to point B and 2 nin/61 sec 161
i 03:53:00 side IDA barck to acquisition of lights '
03:53:00 - Ome light ceafus in view in the Cemini i3 moving straight 6 nin/44% scc A
03:59:46 micdle of screen . back, away feam the Agaena
{03:53:47 end) feom polnt € to D .
03:59: 44 « Tuo lights appear in widdle of | same as above 12 uee 2
03:59: 56 frome 1 fnch apart @ ARVt [
| ) Ao g
3 . - _ il stopped - started again ’/7 f< ‘ .
e o . = 5
} y Lite ?Lmin;/Agcna dock and qumini/Agcna Jdocked i1 nin (6 fr./sec.) {357 é

L Sy —— e -
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GENERAL PROPERTIES OF THE 5026 DATA STREAM

” Outboard Ion (PL-1)

The outboard ion detector (PL-1) oﬁerated continuously from liftoff
until shutdown 6f the Agena on flights of'Gemini X and Gemini XI. There
was no apparent malfuncﬁion in its performance during eithe? of these
missions. The ion currents were relativel& consistent with thebexpected
variation in their magnitudes as a function of Agena orientation. Thé

change in the outboard ion readings during an Agena yaw is illustrated in

figure 50. This figure also shows the orientation

effecﬁ;_pnAthe~gthg{
Sensors.

There was a major question with respect to the relative magnitudés of
the outboard sensor (PL-1) and the inboard ion sen;or (PL-3). More
spécifically, under conditions of the TDA-forward orientation, an estimate
of relative ion currents indicated that the ratio 13/11, where I3 is the
current teo PL-3 and Il thé current to PL—l; should havé béén of the same

order as the effective Mach nuriber of the vehiclé through_thé fonosphere.
That is, the ratio of the currénts shoula>have béén directly related to the
relative.magnitudés of the orbital velocity of thé Agena and the ion
thermal velocity. In most casés investigatéd for both Gémini'X and XI the
values for PL-1 whén compared with PL-3 wére consisténply higher than
predicted. Examples are shown in figure‘Sl. 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)

- . PR - RPN

Figure 52 (a) shows typical behavior of the électron sensor as observed
during the Gemini missions. In figure 52 (b), two retarding potential:plots i
prior. to and after completion of this (yaw) maneu&erbare shown. The -

following points were noted.

1; The Gemini_X electron sensor current waé éa%uratediunder aaylight
conditions and in "normal" orientation. It was these saturation effects that
led to a modificatipn of the Gemini XI electfon sensor aperture in the inter-
vening five—week period between the two flights of Gemini X and_Gémini XTI.
The reduction in aperture area by & factor of 10 was.é major mistéﬁe.
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 degradafion. Whereas the data'froﬁ Gemini X had fivé tb seven
points per sweep in the linear-bartion, thé reducgiéﬁhin aperture size

for Gemini XI gave; at most, four points in the linear portion of the electron
characteristic. Attémpts were made during the evolutiop of the Program

Flectron to rectify this situation by using all of the data in the RPA

curve.

2. TResidual tails on the electron current were observed in much of
the data. A comparison of figure 53 with figure 54 giveé 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 intefpreted as the result of photoeleétron emmission
from vehicle surfaces. A computer program was developed utilizing sunrise

and sunset data provided to the Experimenter by MSC (appendix G). It was

) éﬁown aéw; résu1£ éf_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 sun?ise.
The onset of photoeiectron tails with a concomitant change in electron
temperature was associated with sunrise,_in>most cases, within one
second. The ion temperature (T+) was infé;redrffom éhe fafib 13/il fof
the TDA-forward condition. There was a perceptible change in these vélues
correlated with sunrise but with delays on the ordér of minutes. A more
qu;ntitative study of this phenomenon could prové 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 mosthuestionable, par-

ticulérly during the flight of Gémini X. Tigure 50 shows the behavior of

PI~3 during a yaw maneuver wheré It was eiéoséa4£§ the ion stféam‘vélocity‘
A comparison of thé'inboard ion sénsor with the outboafd'ion détéctor

during normal flight of the Agena, with the Gemini not in its wvicinity,

was not part of this program.




Data Anomalies and Special Effécts

The most serious prdblem encountered in the data reduction was the
apparent malfunction of the inboard ion sensor foliowing fhe undocking
of the Gémini spacecraft from the Agena during the Gemini X mission.
Considerable effort went into analyzing long-term trends of the data in
arbits contiguousvto_thisvﬁndocking; Some‘of the data, which wéfé éenerated
as a result of this study, is given in figures 55 to 58, Additional
mﬁterial is supplied in Appendi# 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‘undécking the inboard
ion sensor was obviously reading only partial currents. That.is, under
conditions of TDA-forward, the inboard ion sensor reading>was always less
in ‘magnitude than the outboard ion réading.

The inboard ion sensor also showed anomalous behavior undér conditions
vherein the Agena was docked with the Gemini in the TDA-forward oriéntation.
For this case, no discernible reading from the tglemetry of this sehsor
vas expected. However; a résidual current was obsérvéd in the docked con-—
figuration when the system was in daylight. A residual current also
appeafed on the inboard sensor in a TDA~soﬁth oriéntationp In this
condition as well as in the docked TDA~forward orientation, théré should
have been sufficiént blocking of thé inboard sénsor from the ioﬁosphére
to give zero voltage in the telemetry oﬁtputl In Eoth séts\of thésé
anomalous readings, no diréct corrélation with po;siﬁle<magnétic fiéld

effects was found.
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‘The effect of Gemini thruster firings on the ion and electron sensors
was expectéd to bé quite manifést. Generally spéaking, thru;ﬁer firing
produced a decrease in the current output from all three sensors. In
some casés, thé output from the electron sensor was énhanced by a thruster
firing. It was not clear whether these effécts wefe the result of
additional electrons béing'produced by contamination of the”ionospheric
species from the thrust éxhaust or from additional scattéring effects.

In special cases, when outpﬁt was zero as in PL-3 for TDA-south, transiént
spikes showing‘temporary increases could be correlated with thruster firings.
The introduction of a contaminant by dumping and purging of the Gemini

system was ménifest'durinngne of the maneuvers.
. PROGRAM ELECTRON

Straight Line Techniqués
Figure 59 schematically illustrates the relationships begween the
potentials on the vehicle,‘ @O, thé ionospheric plasmé poténtial, ¢I = ¢S‘ .
and the time-varying proﬁe potential¢>2 (t). A linear approximation to the
time variation of the stairstep voltage applied to the extérior grid of the
electron sénsor was uséd‘ Equatiop T gives the élgctron current )
delivered to thé probe as a function of the potential differénce Q}é};

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
2,

greater than ¢Z (fig. 59, shaded region).
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it o= i, exp [-ase/kT] ' - (1)
for T
Ad > Q0
E Y ()
At Ay = 0, i = io = IB | (7-b)

The point at which the curve of output telemetry volts as a function of

z 1 grid volta s identified as thesvalue:-

applied grid voltage @ivérges from linear slope i
at which A ¢ = 0 (fig. 52). Since the telemetry voltage is related to the
lpgérithm'of thé current (équation h), the variation of output telemetry with
grid voltage or time is considéréd,to bé linéar under the conditions A ® 5 O.

That is to say

q 1 IR
\7‘ = PO — Ad’(l‘:) + V ‘ (8)
t 2.3k T tB .
e
where VtB is the telemetry voltage for 4 é = 0. In this linear portion,

equation 8 can be used for determination of the electron temperature

from the slope. Steeper slopes designate lower temperatures.

Ea

ATeITEAn T tamn .
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In summary., three quantitieé 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. .Thé'electron temperature determined as the inverse slope of the
linear portion of thé curve

2. The valué of véhiclé potential - - ce

3. The valué of local electron dénsity

Tdentification of breakaway point VtB provides a measuré of vehicle
potential relative to the surrounding ionospheric plasma. The ioncspheric
plasma potential is usually positive with respect toithe space vebicle
(fig. 59); Tﬂ&s is -usually the case for conditions in which
the eleciron thermal velocities arc high gompared to the ion accretion
velocity (the vehicle velécity). By detérmining that valué of grid
voltaget# X which corresponds to the breakaway point, the value of
vehicle potential relative to the ionosphéric plasma is effectively found.

The current read by the PL-2 channél, for the case 4 ¢)= 0, is
identified in tﬁe data tabs as IB-or 12 (B for breakaway and 2 for PL-2).

It may be identified with the expression for electron current Ie given

as equation 2. Thus, depending upon the context, a variety of symbols.

has been used to designate the same quantity as follows.

I =1 _=1,=1i -
' - (9)

Tt was the task of the computer program, designated as-Program‘Eleétron,

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 ¢ = ¢S/kTe, 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
electfon current which is a measurable value, instead of electron dgnsity.
Current ratios were used because wake measurements emphasizea.théﬂfatios of
local densities at different positions in the wake.

The problem of double samples resulting from the use of an asynéhronous
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 6L times a second. It is fherefore in-
cumbent 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 varioﬁs 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 45° angle., Iteration
techniques were extremely slow in converging. Attempts to fit the data to é
polynomial of degree three by the least-squares cubic method did not work very
well either.

A néw technique was developed during the preparation of this repoft.
Early results obtained from this technique have been encouraging. Almost
v 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 thé so-~called full saturation condition (that is, the

output telemetry voltage exceeds 125 counts or 5 volts as in fhe "o =-6°"

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 temperaturef

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 inclqded a technique for remoﬁing the hiéh energy

tails and the double samples as well as using the breakaway point concept

(fig. 61). 1Instead 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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Figure 60.- Illustrating two least-square line methods.
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Figure 61.~ I1llustrating breakaway technique.
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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.

IS

2. The variﬁus éuantities of intérest'are evaluated with the last
five points used to fit a léast*squares stair line and the ﬁaﬁimuﬁ devia~
tion of the fivé points from this line is calculated.

3. The data are then scannéd from right to left to find the first
point whose distance from the liné is gréater than this maximum deviation.
This point and the next oné up are used to determine:a second line. The /
point where this new line inpersépﬁs thé 6rigiﬁé} least-squares 1iﬁelis faken
to be the breakaway point.

Comparison of the éomputef technique and.résults obtained with hénd—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 Punctions to Probe Data
Simple and unsophisticated techniques (straight line techniques) for
processing the electron sensor data for the Gemini plasma wake experiment
have been describéd previously. The analysis consisted primarily of
identifying the linear portion of the curve (the slope df‘which was inversel&
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 potentisal.



TABLE XXXI.~- COMPARISON OF COMPUTER PROCESSED DATA WITH HAND PLOTTED DATA

Computer Hand Plots
Time, T . v .
g.e.t. o tb Temp Vib N
: h.5 x 1072
1:3h:15. 3600 2.0 3.
‘2.5 x 1077 )
1:3k4:30. 3200 | 2.2 2.
3 x 10'8
1:34:45, 3000 2.8 3.
: h.s x 1077
1:36:31. 2400 2.0 1.
) 9 x 10_9
1:37:00. 2450 2.25 2.
4 .1.03 x 1078
1:37:31 2300 2.4 2.
8.5 x 10”8
1:39:20. 1937 2.15 2650 3.25 2,
1:39:36. 2023 2.7h 2150 2.75 2.
1:40:20. 1721 3.03 1k50 2.25 1.
1:40:28. 1654 3.32 2250 3.0 2,
1:L0o:h7. 1787 2.99 1400 3.0 1.
1.05 x 10“8
1:40:55. 1700 2.5 2.
1:h1:1k, 1859 3.0 1650 2.5 2.
1:h1:5h, 1552 2.6k 1700 2.75 2.




This procedure was fairly straightforward and génerally ﬁorked quite
well. However; it was realized that this approach was designed to be of
only limitéd applicability and that a moré sophisticated analysis would
be ultimately neédéd. This was spécially trué 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 bart'of this

report concerns the retrieval of information from these truncated data curves.
The seriousness of this problem was illustrated by résuits-
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 the function as given in this figurc
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.

Sélecting the‘Function

The analysis schemes previously describéd 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
o igﬁoggd.»v;n prin;iple, thg_complete curve contains information about the
plasma and therefore any good analysis should embody all the data.

It seems reasonable to consider tryihg to fit some kind of a curvé to
the comélete set of data, and then use this curve to detefmine the plasma
Pgrameters (Té, ¢2, 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 analytlcally descrlblng the form of curves such as

those in flgure 52 beyond the linear portlon that is, for£142<0, or

i )»l The left portlon of the curve appears to be falrly llnear also;wand
this further complicatéS'the problem. A function which would behave
linearly on oné extreme; bénd in a smooth curve (at thé 1év;l), aﬁd'end by
becoming linear again would be desirable. One such function, but by no
Ieans thé only such function*, is a hyperbola which has béén rotated
Fprqyghygp appropriate angle, as its t&o branchés asymptétically-approach

7

straight lines.

The Hyperbolic Equation

The equation of an unrotated hyperbola centered at the origin is

gi%en by:

X _ L= (11)
b _

When the origin of coordinates is translated to the .position -h, -k,
the equation for the hyperbola becomes:
2 N2
(x-h) (y -k)

. - =1, (12)
2 oz .

*¥Although the calculations to be presented will be performed for a
specific function (the translated-rotated hyperbola), the method is
general enough to be applled to any functlonal reprebentatlon
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Finally, when the cocrdinate axes are rotated through an angle, @ >

the expression becomes: - ‘ B

[(x-h)cos 6 +(y-k)sin 8]° [(y-k)cos 8 -(x-h) sin 072 o '

- =1 - (13)
Solving for ¥y thé'é%préssion is:
- - A _ R ) = 7!>- - .-
, , (x-h) sin 8 cos 6 (az +b2) : N (14)
Y(Xia,b,h’k;e) = k + ) > : 5 5 e
' a“ cos”® 6 -b” sin” 8.

2_. 2 : ' o “
;VQx-h) sin BCOSZB(a2+b2)2-(azcosze—bzsinze)[(x-h)Z(azsinZS-bzcosze)+azb2]

95 -
a’ cos’ 8 -b° sin‘e

where the negative sign in the last térm is chosén bécausé thé'data are
fitted to only the left half of the curve (fig. 63).

After selecting the function, the vaiuesm6fA£hé-fife éérameters
(a, b, h, k, 6 ) that will make the function best fit the data must be
determined.

Since thé function, y (xja, b; h,l{,@); is nonlinear in the five
parameters (a, b, h, k,EB); the standard classical least—squarés approach

cannot be applied. Instead, an iterative procedure based on the generalized

Newton-Rophson method can be applied.
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Figure 63.- The rotated/transléted,hyperbola; y(xja, b, h, k, 6).
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The vector F 1is defined as

)

where y. is the observed {actual) value at X;» and y(Xi) is the

estimated value based on initial guesses at the five parameters. . This error

vector (ﬁ) will be a minimum when the five parameters attain their proper

- : ‘ - :
values.¥ The function, lFl?, is minimized to minimize ¥. The scaler
is defined as
_ n .
- %2 T a 2 '
= |F = FF = ooy (Xs .
P . [F _ 4.[)1 ¥ ( 1)] (16)
i=1

Thus, minimizing p is the same as least-square fitting the data.
Another vector,.ﬁ, isvdefined to be a vector whose components are

the five model parameters.

[ 2
e - 1b
M =1{h
j ) k _ (a7}l
R -\ o
!

. — - o .
: 4
*Theoreticallﬁs if model, y(X;a, b, h, k, o), was actually the
correct one (discussed unger Selecting the Function) then T couwld
actually be zero at the proper set of parameter values.
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The scaler function p will be a minimum when:

ap

> . S
X o

oM

The zero (s)¥ value of ig“ is found-by the previously mentioned

Newton-Rophson method. Thus, in step, i, of the iteration the adjustQ ’

. : . . _
ment to the vector,.ﬁ; that will drive the vector, D, to zero is calculated.

aD

ﬁ +-*:; A —? = 0 ’ (19)
aM ’
> N (20)
f"'ll +'1\ - = M +A‘.M .
However,
ap . 9B T
ﬁ = e = "y ﬁTﬂ = 2 — f (_21 )4

oM oM Al

(22)

7D}
il
534 s3]
ol Bllovts
]
~
o}
»
(%}
-t
=
o
ot
4
[
. ><

: . ] , :
¥If the initial gues% at the five model parameters is close to being

correct, there should be qnly 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 converges at all.

s
WEELL



where
" 9F, -
G, = —= ]
13- 3M. R (23)
Thus:

. e (2k)
P = 2GF
9D eJe

2 ¥ G+2 —=F (25)
%

i

——

-+
3h

[

If p is close to the minimuy, thén p -behaves like a quadrative

Ny g ) ~5 :

in M. This means that F is almost linear in M. Since G was defined

as the derivative of F (with:respect to fﬁ) then this means that G is

practically constant. Thus the term; 2 9@% % is almost zero and can be
oM

ignored.

Substituting equations (24) and (25) into (19) gives
G AT L INES (26)

Equation 26 representsrfive linear simultaneous equationé in the
unknown five changes to the model parameters,({ﬁ‘ Thééé éanwnow bé-ggived
for by standard procedures to complete one step in the iteration procéss\

When the vector DM becomes small, the iteration ends and the problem is

solved.



This procedure was applied to Gemini XI electron data at 2:43:53.6

and after about six iterations the function £(X; a, b, h, k, o) converged

from its initial guess, (the.circled{}D, points in figure 6W) to its

least—squaré Qit4(t?e_boxed,£j; points). The actual data are the triangled,

A > points. The program that performed the analysis is listed in appendix ﬁ_

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, Te,é and IB can be found.

SD
Values for Te are inversely proportional to the slope of the linear
part of the data. Thus the slope of the asymptote line to the hypérbola

can be calculated.

Return to the equation for an unrotated, untranslated hyperbola and

solve for y:

| Y \'1/2 . o |
Yy = b |— - j = (x% _g2y1/2 (e7)
. R

The slope of the asymptote is the limit of dy/dX as X approaches oo -

dy bX

A (AN SRS V2 (28)
dX a -
lim dy b 1lim X (29)
® — = - e e, <9
X+ ax a X+ (Xz gaz 1/2
b 1lim - 1 1/2 ‘ bi
- - X+ = -~

e -
a |3 '(%) . a
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Thus, if the coordinate axes are rotated through an angle, @ , then the

resulting slope for the asymptote hecomes:

asymptote slope = tan tan"! | - =8 (30)

from which Te can be directly calculated.

The problem of determining the value of ¢ g (and subsequently Ié)

is not quite so straightforward. Af this time the.methods will
have to be tésted on actﬁal data béfore they can be acceﬁtéd.

What seems to be the most straightforward approéch is to remeﬁber the
definition of breakaway point as being that point where thé curve (tﬁe
hyperbola) starts to deviate from its stfaight line portion (the asymptote
li;e). Thus the breakaway point may be defined as the place whére the
difference between the hyperbola and its asymptot¢ eiceeds a certain
amount, £ . The breakaway point may also-be defined as thé point where
the ratio of € +to the calculated value of the hyperbola starts to exceed
a certain limiting ratio.

There aré a variety of such schemes to try and only aftér a cértain

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 from each data set the vehicle<plasma potentialqb g

the electron temperature Te’ the background current, and the electron



density né. It has the capablllty to derive hoth a high temperature
and a low temperature for the electrons if both components are actually
there, but there are generally not enqugh_data points to separate the high
temperature componeﬁt from the backgrcﬁnd current.

The sequence of operatlons used by the program is as follows:

1. The data are searched to flnd two p01nts such that. there is a

large drop in the output current.

o _p  >80c , .

This drop will normally occur only between the second and third calibra=
tion points. The letter c represents the telemetry output unit, either

unt or 0.0L volt. The program next backs up until it finds two

D
(]
Q

other points such that there is a large increase in the current.

+

Pig " P57 50c | (32]
The Pj is the last data point ip a data set, and Pj+l is the first
calibration point before the next data set.

2. Because of the discrepancy between telemetry ratev(6h/sec) and
the retarding voltage staircase rate C60/sec), the telemetry~can megsure the
electrometer output twice hefore the sweep voltage changes. Four pairs
of these double points occur each second. A pair is found by locating

four data points such that



Pl > P2 + 4¢ (?_3)
P? - PZ < le ) (34)
Py > P4 + 4c . (35)

vThese condifions assure locating a double point in the steep or retarding
portion of the curvé, the only séction where the doublé point is éasily
noticed. Siﬁce-doﬁﬁlé points occur once evéry 0.25 sécond, thé program
can fick them regularly after having found the first pair. They are
checked frequently to make sure that they rémain within one count‘of éach
other. If not, the search is run over again.

3. Once the first calibration point has been located and thé double
po;nts found, the program selects a complete data set of 64 points beginning
with the L calibration points, and assigns the proper retarding voltagé
values to the 60 collected current values; The steepest part of thé
retarding curve is located by finding thé maximum differéncé d Dbetween

two successive current values on a semi-log plot; that is, by using the

telemetry signal values. Once the maximum value of di = Pi - Pi +1

is located, it is compared to d

T di—2’ et cetera, until a dn ‘ig‘

found such that dn/di < f. The fraction £ can be pfeset to any desired
value; at @resent it is 0.85. The point Pn+l is then defined as the

breakpoint. With the calibration points, the program computes the collected

current from the telemetry signal. Call the telemetry signal cy which
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corresponds to the 2 x 10"6 ampere calibration, and c, for 1.0 x 10729,
By requiring the collected current L to equal the stated currents at
cy and s and by having I depend exponentially on the telemetryisignal C,

the resulting equation is

A A
T = lOn;LO X (2 X 10’4)<—-—-5'—:-§- ) (36)
i 72
b, Using the portion of the curve that includes the breakpoint .
and all points with a lower retarding voltage value, the program fits a

formila by a least-squares iteration method. The formula

) L@ T )
T = & +‘ o i = + o e j . ’ (37)

.

has three terms that cofrespoﬁé to a background currenﬁ, a low-electron
energy component, and a high—energy~electron-compdnent. The symbol “T

is a running index equivalent to the retarding voltage, with 7 =1

corresponding to 8.8 volts; T°= 1, 8.6-Volts; . . . T = 60, —340 volts.
For the first data set, thé iterations begin with a gét of G's féd in by
the program user. Thereafter, the ot 's: computed from one data set are
used for the beginning of the next data set.

5. Thecxr 's- are used to compute the physical parameters of interest:



3 |
2 1
T = 2.32x10 (low energy) I (38)
e o
3 i
2.32x10° o
p t= 2:29%X77  (high energy) ' (39)
2.26x102°1 '
n, = « £0X B g¢iectrons/c.c.,GT-10 (40).
JTe B o
2.54x10 %15 L ‘
n, = =2 B electrons/c.c.,GT-11 (k1)
. STy : ' :
IB = current at the breakpoint (Lk2)
) !
" Background current = oy - (43)

[

The spacecraft potentialﬁ < is also printed \out, and equals the

«

negative of the retarding potential at the breakpoint.
The backgrdund 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 setG&“h =C(5 = 0 in order to save computer time.
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‘SPECIFIC MODE MAPPINGS

GEMINI X, MODE U

A more or less axiél mapping of the Gemini X ion wake was échieved
during the only undocking carried out in that mission. Much of the near
wake data is masked by a.large-amgunt of thruster operation: Thié effect,
although regrettable from the 5026 EXperimenter‘s viewpoint, was deemed
necessary by the flight controller in order to achieve the separatibn
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 LL:40:15.87hk, S/C g.e.t.

The ephemeris information for the mode U data period is given in
tabie XXXII; A continuoué daté_stream féf Ehe S026 instruments is
available for about 9 minutes prior to the undocking operation. Examples
for this condition are given in table XXXIII. Résidual'readings on the
ion detector (PL-3) of 1L to 15 counts were observed, indicating a local
ion current under conditions of a fully docked configuration as
I3 =2 x J_O'"lO 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 incréasedm Figure 65 illustrates
the variation in the 20-second period following the undogking, 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 (concluded)
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TAELE-XXXIII.— THE PL DATA BEFORE COMMENCEMENT OF MODE U

KR

£4
44
44
&4
44
44
L4
44
44
48
44
44
44
44
44
44
44
44
44
44
44
44
44
44
a4
44
44
48
44
44
44
[
44
44
44
&4
44
44
44
L2
44
(14
44
44
44
a4

TINE

Hl SEC

40 14,222
40 §4.,238
40 14.253
60 14,269
49 14,284
40 14,300
40 14.316
40 14,33t
40 314.347
40 14.363
40 14,378
40 14.394
40 14,409
a0 14.425
40 14,441
40 14.456
40 14.472
40 34.488
a0 14,503
40 $4.519
40 14,534
40 14.550
40 14,566
40 14.581
40 14.597
40 14,613
40 14.628
40 14.644
A0 14,659
40 $4.675
40  14,691%
40 34,706
L0 gea,722
40 $4.738
40 14,753
50 14.769
4D 214.784
40 $4.800
40 14.816
40 $4,831
40 84,647
40 54,663
60 14.0678
60 54,00¢
40 34,8092
49 14.h25

CEMIR] X AGENA FLIGHT TEST DATA REV NO 28/29 ANT R/T
BUBSYSTER H-COMMUNICATICNS AND CONTROL

PLE
ION DETECTOR
RUMBER 1
0 C¥8= .02 v
125 CY=5.G2v
- 'COUNTS

66.00

66.00

66.00

66.00

66.00

66.G0

66,00

€6.00

" 66.00

,3

65.00

66.00

66.00

66.00

66.00

66.00

€6.02

66.00

66.00

€6.00

66,00

66.00

¢6.00

6,00

PL2

ELECTRCN DET
0 CTs= .02 Vv
125 CT=5.02v

COUNTS

OVEVAHDD
LuloReR 3. 3372-3
fetora2og-2 -1
LREHOSRD

oRTHESRD
COGLOHED
GURSHURY
GEOBGERE
TIEG RS G
IRV GLE
GUBEUOAT

2E0ELGD
DGO REEY
OTEELESER
SO EEATS
CLATERGY
SECHRETH
CRGOEHOT
ORLEGHER

Rrat et ted - SN

TORENBEH
VELREDLG
SUINSTRE
CHRUTEUN
LOGTRBR
CUBLRLLR
123.00
$22.00
121.00
£1%.00
117.00
115.00
1131.00
106.00
109.00
163.00
84.00
§6.00
¥8.00
60.00
§6.00
49,00
40.00
33.00
29.00

LRGSO .

3

PL3

ION CETECTOR
NUMBER 2

0 CT78= .02 Vv

125 C¥=5,02v

COUNTS

15,00
15.00
15.00
14,00
14,00
15,00
14,00
15,00
14,00
15.00
15.00
14.00
14,00
14.00°
14.00

14.00

14.00

14.00
15,00
14.00
14.00

i4.00

FLS
TEMPERATURE
oF 1oN
DETECTOR
RUMBER 1
DEG F

82.5

FLS
TEMFERATURE
OF JON
DETECTOR
KUMBER 2
DEC F

57.4

49
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TABLE XXXIV.- UNDOCKING SEQUENCE FOR MODE U, GEMINI X

Time Event
bl :%0:15.87h First effects noted on PL-1
44:40:15.905 First effects noted on P1-3
hh:h0:16.440 Commence unrigidizing o
bl :40:16.738 Second thruster firing effects
kh:40:17.825 Commence third 'f.iring for 4t = 1.3 seconds
hh:h0:18.563 Spacecraft release
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interest is provided in this report in_appendix H-I. 1Included in other
sections of qppendix H are £he 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
wndocking is included as appendix H-VI. Figure 66 and table XXV summarize
the correlation in separation between vehicles with the same time baée as
the PL data. There is good agreement in the film ané thruster distance
computations at the initial separa£ion (order of 5 percent agréement).
Consistently higher values are obtained with the thruster data, and'ét a
15-meter separation the discrepancy is on the order Qf 20 pgrcent. 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 pe 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 outﬁut
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 beén the subject of considerable investigation, results in
uncertainty in the value of}ambient ion density.

Computer calculations ?f the electron temperature, the elecfron

. §
current at breasksway, and the space potential have been carried out for

’

- s
LoV



TABLE XXXV.—-AXIAL DISTANCES FROM GEMEINTI TO INBOARD_ION SENSCOR

(metors)

ey

(neters)

8/C g.e.t.

Thrustor

Thrastor

LA 40 15,000

149,704
+ 71,284

PEES

+35.801

0,480
1.36
L,u?
3.09

N6

.07

sdistance from the

- distance frowm the Dlunt ond
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Figure 66.- Distance from Gemini to ion sensor as a function of time after undocking.
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Figure 67.- Sensor values during docking and undocking. (continued)
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Figure 67.- Sellqsor values during 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 unéocking and at a vehicle sepération on the order of 45 feef.

-The mode U undocking occurred late in the afternoon (local time) and it is
likely that changes in ambieént atmosphere conditions were beigg sﬁperimposed
on the wake effects, To isolate the wake phenomena from such possible
fluctuations in the ambient ionosphere during the time of the measureﬁent,
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 T0). Although there is some effect of ambient changes,

the decrease in electron temperature and the increase in eieétron density
observed during the undocking were nuch gréater than those asgociated with
such changes in the ambient condition. It has been suggested (y?f. 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 29° north near 1500 hours local time, vhich is the
position of maximum electron temperature and minimum eiéctron density in the
ambient variations displayed in figures £9 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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~thruster fi;ingsj. :A correction pro&éd&fe'for‘thé iﬁboard.sénsor daﬁarwas.uéed
‘(ref. il). The'daté’of interést for axial Qariétion should be réétrictéd
to times less than Lh: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 quard.and to the right so that the departure was no
longer a purely axial gne. It is observed that the partiai-failufe‘bf
. 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 maneuver designated as mode A

was carried out during
a gighttime pass over the anst of South Africa at approximately
03:45 S/C g.e.t. Inspection of the film record and Gemini anglé orienta-
tions show thafv£hé maneuvers.coﬁmenced‘wiﬁh aﬁ undocking ih a.TDA—south
position. The Gemini S/C was pésitioned so that its longitudinal axié
lined up with the bisector between the two outboard sénsors (fig. b1).
Subsequent transversé 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 follovs.

1. Data acquisition problems in the telémetry links during the
initial downward pass from point'A to B caused loss of thé 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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Figure T73.- Behavior of PL-1 as a functiori of time prior to mode A. "
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in the tab runs. A considerable effort was exerted by NASA/MSC to retrleve
this information. The reeults 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 FDO3 on the Gemihi malfunctionedhvf' R

Figure Thk(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 varlatlon 1s identified
as the result of thruster firings (flg. 4 (p)). A,detalled plot for
PI-1 at acquisition of signal (AOS) is given-in figure Th(c).

The cutbeoard electron sensor data were scanned in the manner shoﬁn
in figure T5 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 Vg = +8.8 volts corresponds to the firet poiﬁt.following tﬁe ceﬁibrate
pulses. Such data; originally considered es only‘sﬁggestive, became most
useful in view of the difficulties encountered with Progrém Electrons in
the presence of extensive thruster firing activity. The PL-3 chaﬁnel,
as expected, shows zero output for TDA-south except at short 1ntervals
identified with thruster activity (fig. 76). The data of figures Th(a)
and 75 are presented on an expanded vertical scale on the same time base
in figure 77. Also shown in figure T7 is tﬁe tentative essignment of

positions according to the flignt plan of figure 42(a). As noted above,

the initial point A was reached before data acquisition so that the
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V,( (PL-2) at Vg = +8.8 volts

Figure 75.- Mode A PL-2 sensor readings, voltage

versus time.
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poiht A' is somewhere‘ﬁetﬁeen A and B; As the data afe interpreted, the
variations shown in figuré 77 are described as resulting from the folléw-
ing maneuvefs; figure 42 (a) supplements this discussion.

1. Théré is a monotonic increasé in both_currgnts as the Gemini
moves downward taking its wake out of the Agéna sensors; that is, both
cufrents approach ambiént unpérturbed readings; At the tigé of“aﬁproxi-
mately.03:h7:2h, where thé data peak, it is assumed that point B in the
flight plan was réachéd and Gémini motion révérsed} Pigure Th(B). shows
a large amount of thruster firing activity at tﬁis point.

2;~ The drop in curreﬁfs from-03:h7:30 to 03:48:30 g.e.t.; is éssuméa

to result from upward motion of the Gemini.

o
1

3. The increases in current Tor times following 03:48:30 are assumed
to result from a linear axial departure.
Figures 78 and 79 give the computer calculated values of current to

outboard ion sensor (I,) and current to outboard electron semsor (I,) for

A B

the time period of mode A.

Figureé T7 to 79 were essential in determining the relative position
coordinates when there were no timing marks available’onAthe 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 timetassignment by

using figure 77; that is, point C corresponds to 03:48:30 S/C g.e.t.
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With this kéy identification, it is possiblé to'coﬁnt framés.. The camera.
ran at oné frame per sécondm The technique.is illustrated in table XXXVI.
The relativé position coordinates~wéré obtained from the film data by
NASA/MSC pérsonnél using this table as a guidé. The tabulations of

film data réduction are available as appendix XI-B. Plots of thé sensor
currents as fﬁnctions of séparation are giVén in figuré 80;” Table‘XXXVII
and XXXVIII summarize the-pert%nenﬁ_dé£a.

As part of thé attempts to pin dowﬁ thé time variation of the mode A
sequence, schématic drawings of the Gémini s/C rélativé ﬁo the orbital
velocity vector wére generated. Threé of thesé aré givén in figuré 81;
Part (a) shows the S/C as it was orientéd prior to the undocking from‘
the Agena. Part (b) givés~an intermediate orientation just before
achievement of thé alinemént characterisfic of thé-modé A'manéﬁver; about
one minute prior to thé point A as-désignated in table XXXVI. Part (c)
is typical of the way in which the Gemini XTI astronauts were able to main-
tain nominal orientation throughout the modé.

Thruster firings are summarizéd in figuré 82 and "clean data' regions
are indicated. Most of the program électron printouts (appéndix H) aré
reétricted to thésé régions bécaﬁsé the’computér program has a high
rejection for the data affected by thruster activity¥

The retarding potential characteristic of thé eleétron sénsor
exhibts informative changes- at différént parts of mode A; Figure 83

I

compares the plots at the}mode extremes (points A" and D) whereas figure 8k (a)

i

compares the PL;Q %racesrior points B'and C; Figure 8L (b).compéres thg plots
for points T and Dt Figéres 85 to 87 show the variation of electron
temperatﬁrg (Te), #/C poiential (¢Eﬁ, and normalized potential (¢ n)
during the mode A ?aneuvérs.
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260-275
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315-349

350
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Lk
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DESCRIPTION

Docked

Undocking, repositioning;
then out-of-sight

" Out-of-View

Returns %0 view and remsins
in same position

S/C Moves downward

Agena Goes out of view

Lights Disappear
Lights remain Oub
Lights asppear

One light in view =
Lights in view
Agena in View
Linear Departure

In complete darkness

Lights in view (approaching AGT)

Agens in view

b Y b

18

106

115

20
16
38

35

63

305
10

Tl

AMOUNT OF FRAMES

SEC, TIME

18

106

" 115

20
15

38

35

€3

305

10

Tl..

TABLE XXXXVI.~ GEMINI XI FILM ANALYSIS

POINT IN MODE

A'

B'

1

ASSIGNED TIME S/C-GET

03:41:36 - 03:41:54

03:41:55 - 03:43:10
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:&7:25..

03:47:26

03:L47:27 - 03:48:29 -
a .

03:48:30

03:48:31 -~ 03:53:36 .
03:53:37 = 03:53:47 = -

03:5kL:57
03:54:58

‘#p1-1,2,3 all begin &t |
© 03:46:18 !

@ 3.k
3.2
3.0

L. L

b b
2.9
3,0
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Figure 80.- Variation of sensor currents with distance.

70

lz2



TABLE XXXVII.- MODE A THRUSTER ACTIVITY AND FILM DATA

>

Spacecraft

Thruster

Mode PL Film
g.e.t. point data activity - data
03:45:36 A VTS PL-2 | None between 03:46:00, then S/C stationary until 03:h5;56 %
to not up (16) and forward (12, 11) | (k-sec disrupt), then moves _ ,
O§:h5:55 sbailable down at ~ 0.2 f.p.s. ) 3
03:45:55 Al 4,221 2.98 | None, calculate position = Calc. pos. = 18 x 0.15 = 2.4, i
film shows z ='3.7 £t at .
- — , 03:46:08, last frame read:
x =11.5, y = 2.6
03:46:50 L.46| 3.22 | Fire down at 03:47:23.945 Lights disappear, }
Near . .
to ‘ B for 0.7 sec, assume calc: z = T.5 £t
03:47:25 4,66 3.38 | reverse direction z = 12.5 ft
03:47:39 B b.62| 3.38 | Fire (1b) -right at ,
' 03:L47:29 None reduced, lights appear at
o 03:47:26, assume motion at 0.2
f.p.s., cale., z = 12,5 - 6.8 = 5.7,
film shows 4.9 (6-frame average)
03:48:00 L. 46| 3.26 | Left and right X v z ;
4.3k | 3.06 | Fire up at 03:48:28.921 . 18.07 3.53 1.30 Az % 0.15 £
_ L.14 | '2.94 | Fire down at 03:48:31.621 19.4k 2,96 0.05 20 LePeS.
03:48:30 ¢ | 4.30] 2.90 | Fire up at : B '
Fire forward at 03:&8:3h4 ;
03:48:40 c L.42| 3.06 | Fire forward st 03:48:58 ;
03:49:00 L6 | 3.1k 25.09 . -1 Mx v 0.3 f.p.s. |
03:49:30 k70| 3.3k 37.L6 4 Ax ~ 0.4 £.p.s. |
03:50:00 Lok | 3.h2 50 b oax 0,hAf.ﬁ.s.
03:51 L.tk 3.k2 ’
. L i it oL
03:53 4.80| 3.75 ?




TABLE XXXVIII.-~ MODE A DATA SUMMARY

Spacecraft Position 1, I ® T
1 2 e n
g.e.t. ¥y Z
03:46:08 8 8
to (11.43)] (2.65) | (=3.5) W x 10” 1.2 x 10~ 0.6 0.1k h.27
03:46:18
T 1703:46:50 7 56 x 10‘8 1.9 x 10“8 0.8 0.105 7.59
03:47:21 12 2 x 107 3.6 x 1070 1.0 0.098 { 10.55
03:47:24 12.5 2 x 1o"7 L.h x 10’8 0.8 0.079 | 10.2k
03:47:40
03:48:00 1h.h b7 5.3 39 x 10’8 2.5 x 10‘8 1.0 0.106 9.48
03:48:20 16.5- 4. 26 2.4 29 x 10'8 2.6 x 10'8 0.8- 1 0.111 T<=>9
. 1.0
03:48:40 19.L4Y4 2.96 0.05 67 x 10‘8 1.1 x 10'8 0.6 0.1 A5.85
03:48:52 22.80 2.63 -1.27 57 x 13'8 1.6 x 10'8 0.6 0.101 5.97
03:50:12 ‘ =T . -8
03:50:13 54,36 | -0.53 -6.11 32 x 1; 3k x 10 0.8 0.091 8.92
03:49:45 43.86 | -1.48 -5.01 22 x‘10"7 2 x 10'8 0.6 | 0.08L 7.31
03:49:3L 39.66 | -0.16 4.1 1x 1077 2.3 x 10‘8 0.6° | 0.100 6.03
03:52:42 120 calculated 58 x 10‘? é.s x 10'8' 0.8 | 0.073 | 11.24
03:53:58 160 calculated 58 x 1of7 b x 1070 0.8 | 0.08 | 10.38
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Orbital
vector

Gemini

axis \

Pitch 175.5°
Yaw 276°

03:39:33.39 GET : ~ Roll 175.0°

(a) Orientation prior to mode A (docked with Agena, TDA-south).

Figure 8l.~ Spacecraft orientation.
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Pitch 184 .7°
Yaw 343.4°
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°

0347 :50':15 GET

(¢) Typical orientation during mode A.

Figure 81.- Spacecraft orientation. (Concluded)
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Figure 82.- Mode A thruster firing as a function of spacec\r'aft g.e.t.
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Figure _83.— Comparison of PL-2 plots for near wake and ambient conditions..i
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(a) Plots at low point of down pass B and axial point C.

Figure 84.- Comparison of PL-2 plots.
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Figure 84.- Comparison of PL-2.plots. (Concluded)
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Figure 85.- Comparison of program electron results and hand comi)utations on '

electron temperature (Te),. mode A.
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Figure 87.- Normalized potentials (@n) variations during mode A.
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Finally, figures 88 and 89 present a concentrated data dose for
T, and ¢ S prior to the mode A undocking (03:36:01.375 to 0_3:36:59.189
8/C g.e.t.) and in the vicinity of point B in the mode A (03:L47:00.500

to 03:47:59 S/C g.e.t.).



3860 °K

Te

3860 °K

~1 2895 K

before undocking
(2100-2200) °K

- 1930 °K
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Point B in the mode
A (1050-1100) °K
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Figure 88.- The T, (°K) before and after undocking, mode A. '
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MODE B-01 (OUT-OF-QRBITAL PLANE)

According to pilot voiceA£apés, undocking and positioning for-mode B,
sequence 0l commenced at 02:12:12 spacecraft g.e.t. with the Agena in the
‘TDA—south orientation. The S/C-ATV was over Tannanari&e, Madagascar, and
had entered darkness. The crew records show that the maneuvers of mode
B-0l occupied more than 13 minutes with completlon noted at 02: 25 Sh
spacecraft g.e.t. on the voice tapes. Inspection of thruster firing

" bilevels for this period shows a firing of GE 09 (éft) for 0.6 secoﬁd

at 02:22:47 spacecraft g.e.t. It was concluded that this eveﬁt signified

the termination of the maneuver.

Much of the da£a from B-0l was not available as a résult of Agena
" tape erasure. The problem was further compounded by inadequate coverage
offilm data. Figure 90 shows thé missing PL data gap to occur almost
-over the entlre B-0L maneu%ér- Sinéewfilﬁ dafé for thisrmode wéré‘nofnreducéa;
it was necessary to use the thruster flrlng bllevels (GE 01-16) and the
computer word tabulation (group 31 of the S/C-DKO1, DKD2, and DK03) for the
appropriate attitude angles.

Rendezvous and docking of the S/C with ATV occurred ovér thé'USA at
the énd of the first orbit. The mode B-01l commenced after a dockéd yaw to
the TDA-south orientation. Undocking time was détermiped by inspéction
af the GE thrustef records. It is determined as occurring at 02:11:10.048
s/C g.é.t. (table XXXIX). Figure 90 plots the PL-1 felemetry 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
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TABLE XXXIX.— MODE B—Ol SUMMARY

'

S/ et Y Vs T Tnrusters .| Attitudes
e - (pL-1) (PL-2) . bilevel tabs GE 01-0lb. .. |OK-01,-02,~03
4 S . e v &
02:10:17.636 3.78 4.98 Yone _ |39 215 33
n2:11:10.048 3.66. k.90 3 sec. 11 fire 51273 U5
"(undock) R o ' ' o _
02:12:02. 848 3.58 L.86 0.3 sec. fire Aft 48 2?;“ 45
02:12:12 ‘ SR o - Pilot cays we are in Mo\.e B—Ol IR
02:14:34.8 3.46 h.78 Rot. thrustors cese for 1 min.| 185 249 180
02:1k:28 3.1&2 ‘14._78 Tyens. thrustors cease fér .
(Pi. A) h ) | 2 min. =after G..l3 fires left
02:15:07 3.26 L.62 Yo thrust 165 356 1€2
02:15:1k 3.18 h.Sh No thrust '
02:15:30 2.86 to 3. 18 k.46 Ko thrust -
02:16:00 2.86 to 3.18 | L.16 ‘No thrust 18L 5.5 185
02:16:20 3.26 4.50 ‘GEB fires left
02:16:47 {.3.34 .62 "GE16 fires up | |
o1 02:17:03 No data Yo detle GE1l fires rigiat 190 2.5 12
(Point C?) . . ’
02:16:52 3.38V ho7s 188 .3 172




the Tndian Ocean betwéen_Tannanarive, Madagescaf, and Canaveron, Aus%raiia.
 Before LOS at TAN; a substantial portion of thé Avac lég of this séquence
was télémétéréd; hoWéver; thése data aré réducéd.

_Poinf A is thé initial position of the modé and is détérmined by
scanning the thruStér fire data for an APT burn following thé undocking.
Such a 0.3 sécoﬁd firing occurs at 02:12:02.848 s/C g.e,t:;'about-ohé ‘
minute after the undocking. Another firing occurs almost ﬁWp minuteér--
later at 02:13:57.823 S/C g.e.t. Thése aré followéd by- firing of GE 11
(forward) at 02:14:10.023 and GE 13 (left) at 02:114:28'-,-'021; s/c g-._ve..tA.
Tﬂe rotational thrusters stop firing at 02:1k:3L s/c_g.é.t. Finally,
the 8/C attitudes at 02:14:30 are 185° for pitch, 350° for yaw, and
180° for roll. The rapid drop in the S026 sensor outpul in théitime
interval from 02:1L4:30 to‘OQ:lS:hS s/c g;e.t. is assumed to résult from
motion of the S/C in the BEF oriéntation across théir field of viéW\along
the A-B-C trajectory illustrated in figuré h2(v).. Point C is assumed to
be reached shortly after GE 1k fires (right) at 02:17:03 S/C g.é.,t.

The simultaneous variation of ‘Vl and VTS. is plotted in figure 91
(fig. T7 for mode A). The data from.Tannanarivé station are full Qf
~glitches. In most of thé passés over tpis station; including the one for
mode B-0l, PL-2 has frequent spikes~CYT = 5,10) during éach‘cyclét As
noted on figure 91, PL-1 appears to oscillate betwéen éhe values of 2.86
and 3.18 volts during thé dip in réadings assoclated withApassagé of the
S/C past point B. Timing gaps\appéar at D2:l6}Ol.h29,to~02:16&20;hh6

as well as a clock glitch extending from 02:16:21.430 to 02:16:46.L446.



Point B = . ' Point C7?

|
|
|
|
|
D |
Q.
s |
E l
= |
- I
> /X
i "
4.4 Y | SC-GET
{
I
i End of data
— 3.4 — na o
N -
[a
= -
3 .
— - ' /X
7 3.2 \ A,
L o N\ @/ In this domain
= . N . PL1 oscillates
B ~ between 2 .86 and
3.18 volts _ :
3O|1l11.l|1|11{&\ l.lillllllllllll
‘ ' ‘ -GET
02:14:30 02:15 02:16 . 0217 ¢

Figure 91.-~ Simultaneous variation of PL-1 and PL-2 in mode B-01, A-B-C leg.
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The héur and minuté'scalés in this period read 20:28 S/C g.é.t. inStead of
| 02:16 in the printéd tab.

No film data Weré reduced for this~mode; but two different tabs
using thrﬁstermfirings computer programs wére supplied by MSC. Thé results
wéré not good; as can'ﬁe séén from inspection of tablé XL whgfevdata
for XYZ coordinates from thésé tabs aré comparéd with.thé”bést éstimatés
of the S/C-ATV relativé position coordinates. Subscript 1 réferskto data
extracted from the run idéntified as séquencé nﬁmber 100006 aﬁd suﬁséript
2 refers to listable output from Sequenpe oooos (5) dated 8/2/67. Théré
is ‘wide disagreement in X and Y coordlnates for these two runs, and

there is a considerable deviation of both results from the estimates based

Figure 91 consequently represents the
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i be§t effort to plot the sﬁatial variation of ions and electrons in the
wake of the S/C along a trajéctory designated as ABC!

In figure 92 (a), (b), and (c) the PL-2 retarding poténtial plots are
compared for conditions as follows.

(a) About 1 minute before undocking and 3 minutés after undocking
Whlle maneuvering the S/C into- p051t10n A of the flight plan

(b) At the beglnnlng of the transverse.cut (A) and near the dlp
in the middle (B)

(c) At the position B and somewhere in the vicinity of C

Whereas the maximum veriation in PIL-1 was about 0.75 volt or a ratio

N/ ~ 107015 = g.18, (b ]
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OABIE XL.— RELATIVE POSITION OF S/C AND ATV FOR MODE B-01
Time Position cf MSC aralysis of
S/C goe.t.] . E/Cﬁg?s?.}jig; ?—-‘Q?fo)u . position frem thrustor
from analysis of table U-
b Xo 0¥y | Y, fH2 | %
02:11:10 Docked , 0 - 8] - 0
02:11:13 Undocked 0 - ¢ - 0
02:11:4% | Undceked & moving | o 10.1 || -c.z{ o o o
02:12:02 Unde*ermined 2.2 26 || -3 -0.8}l 0
02:14:28 Point A
x-5', y=15', 2z=0 =11 | 153 |} =31 | -12 10
02:15}h5 Point B -3.3} 238 || -51 -23 16
x25', y=0, z=0 |
02:16:08 Between B&C -0.9 | 263 —5‘7 -27 18
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A
2T X X x . | (1) X 02:10:19.781 (docked)
Q0 00O S XX x® (2) O 02:14:32.568 (near A)
00 O 5
I LI
o
4 x Q o . .
Vg (D=3.6 X o(1)=-2.6 volts
- b4 N
(1) p— O | vg@=2.6 O 0(2)=-0.8 volts
| / o
3= o
2) f—
2 L ) . . \
1+ l | \
= . : i
O 1 | l 1 I 1 ) 1 H 1 L L | I ) 1 P | 1 1 l 1 | .. (O;

-8 -6 -4 o(1) -2 ©(2) 0 (volts)

(a) Plots before and after docking.

Figure 92.~ Comparison of PL-2 plots.f
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(v) Plots for points A and B.

Figuré 92.- Comparison of PL-2 plots. (Continued)
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(¢) Plots for points B and C

Figure 92.- Comparison of PL-2 plots. (Concluded)
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The analysis of figure 92 gives V¥ at point C as 3.2-and' VB in the

B

vicinity of B as 2.5. -Hence

S -0.8 :
N /N = ' = .
N /N = 10 0.16 (45)
There is a large change in measured potential of the vehicle relative to
the space plasma between the docked and thé undocked cases. This change

is much larger than the variations in Y in traversing the wake.-
MODE B-02 (IN-ORBITAL PLANE)

According to thé film data récéivéd from NASA/MSC on March 13; 1968,
thé }irst reducéd frame is at 02:é7:h6 S/C'é.e.t. with.the S/C-ATV separa-—
tion 25.6 féét; -from theﬂpilot voice tapé at O2:25:5h théy stated; "Tape
completed mode B sequence 1. We aré doing mode B sequencé 2. In another
ten minutes we will be through." At 02:31:52 it was statéd that sequénce
02 was completély finished. It is noééa in fhe thrustef'firing recordA
that at 02:22:47 GE 09 (AFT) fired for 0.6 second indicating a retﬁrn
toward the ATV aftér completion of BéOl; that is, the S/C moved from
position G-H of figure 42 (b) to point A of figure hZ“CcI.

Thé PL data coverage is completé éxcépt for the initial manéuver
around point A indicatéd in thé summary table for'modé B-01 (table XLI)
and in figure 93. Thé'relative position coordinate information supplied

in both film reduction an? in thruster program analysis is contradictory

and obviously incorrect.
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_ _TABLE XLI.-_MODE B-02 SUMMARY |

1

?é

25k

-.‘S/C g.e.t. Vl V."-.s T}}rusters Attitudes
s - (PIA) (PL-2) ol v| ¢
02:22:47., - - Fire GE09 for 0.6 sec | 185| 359| 186
: (AFT)
- | 02:25:04 ;6 — - Intermitent fire of 183 6 .183
i 02:25:11 GE 11 (forward)
i | 02:25:30 2.94 L.34 | No fire 1190 € |181
A . |
'] 02:25:43 3.06 %.38 | Fire up (move down) 190 6 |18
(below A) ¢E,i6mal§9WFY§};?E 13
02:25:57 to | 3.18 4.4 | Fire down (GE 11) ana) | 192| 6 | 178
02:26:05 . forward (GE 11)-
| (point to- Stop 8/C; - |
: ward 8). -
? 02:26:10 3.26 4.50 Down_and forward. fire,
f (Péint B) - - e
) 02:26:19 to - - Fire down & forward - 192; 6 ;177
02:26:27 (move towsrd C)
02:26:30 3.06 4,34 Then cease fire for
one min.
02:26:35 2.98 4.30 — 193] b4 [177
| 02:27:00 3.18 " h.sh
3 02:27:25 "~ 3.38 k.70 Fire forward 2 sec. 19L| 3571 176
: HIﬁtérvgi, then fire
up at 02:27:27
L | 02:27:49 3.k2 L.Th Left & rt. & up firing| 199353177
5 {(near 4o 02:28:L4L4
Point C)
02:28:45 to hoTh Quiet period then 196}1.9} 186
02:29:09 { b7k up once again
02:29:13 h.66 Quiet — ]
02:29:21 L. Th Quiet SRR IR |
02:31:30 h.82 Past D 186{0.6{183
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682



Figure 94 shows the variation of PL-l up to the beginning of mode B—OZ.
Figure 95 compares PL-2 plots for points A and D in the maneuver. PL-1

goes from 2.9% to 3.70 volts ,(_NT/NO = '10’0'76 = 0.17h), the value for Vg

goes from 2.3 to 3.2 volts (Ne/NO =107%7 = 0.126).

MODE B-03, DAYLIGHT, INCLUDES THE NUZZLE EXERCISE

Sequéncé'03 of the*maneﬁvér seriés designatéd as~modé B was carried
out from 03:00:37 to 03:13:17 S/C g.e.t. according to pilot voice tépes.
Sequence 02 was completéd at 02:31 and as noted on figuré ok, thé s/C
feturn to thé ATV comménced at 02:36 with considerable éffects on sensor
readings observed. Repositioning of the S/C for B-03 apparéntly comménced
at 02:58 5/C g.e.t. as judged from a chuange iu the attitude asugles.

Figure 96 is é series of séhematic sketcﬁes using S/C attitude anglés 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 thé caméra sétting. Instead of thé nominal £/16
exposure setting calléd for in the flight plan, a setting of f/6L was ﬁsed,
causing underexposure in all frames. Therefore, indirect méthods were
required as indicated in figuré 96. )

Point A of B-03 (also désignated as the "nuzzlé” éxércise by Conrad
and Cordon) was added to the original mode plan at the'sqggéstion of the
Gemini XI crew. It was an attempt to provide a maximum blocking cross

section of the S/C for th$'8026 sensors and, as a result of crew daring and

skill, it providedgpne ofjthe*most interesting features- of the 026 experiment.
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(292.3°,275°,290.6°)
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Figure 96.- Sketch of Gemini attitude (0;2:5‘7:57.‘66 to 03:03:57.61 g.e.t.)

>
Vo in the +Z direction.
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At 03:01:01 8/C g.e.t., the crew stated: ~"Be advised we are doing ..s‘ew}eral_
parts of S026vana IﬁhaVe=it.18‘inchés;to the séhéo£s~at fhis“tfme.“ An
é?ﬁistfs concéption of the'nuzzlé‘éxércisé Is given in figuré>h3.

Figures 97 (a) and 97 (ﬁ) show~thé concept of thé e&ércisé as it was
actually carried out. The creW\comm;nts (datéd 5[@/68) afe as follows.

"I remember the nozzle quite well and your first sketch is"cérféct
and also, your second. Dick and I Just discusséd it.

We flew in so that oﬁr nose (Xfaiis) moved parallel to thé Agéha“s
X-axis. Théréforé the tip overlapped the sénsor. Wé continﬁéd into whéré
the window was probably 18 inchés from thé'sensor; howévér; the pérpéndiculér
distance sensor to spacecraft was prébably six\inchés."

rigure 98 shows the efféct of the nuzzle ou PL-1 telemetfy. A
copparison of PL-1 and thé saturgtion vaiue of PL—2; designated as VTS‘
is given in figure 99. There is at least an ordér of magnitude depletion
in both electron and ion currents, clearly the 1argést éffect obsérvéd on
cutboard sensors in ali of thé maneuvers. A comparison of PL-1 RPA plot
for the "deep" nuzzlé casé and the casé after withdrawal of the S/C cléarly
shows the correlation betweén breskaway valves of VIf(YBd and'VTS;
that is, for thé case illustrated in figuré'IO@ ZS‘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'élécﬁrpn témpératﬁré in
the wake is somevhat highgr.than that in the ambiént.

The behavior of PL-3 is of interest here: As notéd in thé digcussion
of data anomalies kref. %ENERAL ?ROPERTIES OF THE 8026 DATA_ST&EAM ;-Data

Anomglies and Special Efflects) there is a residual non-zero value for the
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Figure 97.~ Nuzzle exercise.
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Figure 97.- Nuzgle exercise. (Concluded)
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TDA~south orientation during sunlit conditions. HOwéVér; the dip in

these valueé is associatéd with‘thé nuzzlé exercisé. -
Thé'iémaindéf of thé BéOS,Tésﬁlts~éré of sécondary~interést since

the transvérsé manéuvérs-apparéntly occurred- at S/C-ATV séparation

considérably in éxcess of thé valués nominally suggésted’in thé f;ight

plan. Figuré 101 givés-thé'variation of PL-1 during thé eﬁfirétmodé with

tentative identification of thé'nominal mode positionsJ Figures 102 (a)

.and 102 (b) give PL-2 RPA plots prior to thé Eegiﬁning of the S/C ménéuvers

for mode B-03 and following completion of these motions-.
MODE C, THE HIGH ALTITUDE ROLL

According to thé s/c records-the'méneuvér désignatéd as-ﬁode C
(fig.4h) was carried out; howévér, there is no PL data. No télemétry»
Mfecords ffom the Agéna.could be féund for the keyvtime iéenti}iéd,
by plotting the roll angle variation, as 41:24 8/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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(b) Pitch angle.
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Figure 103.~ Mode C, angles as a function of time. (Continued)
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" 'DISCUSSION AND ANALYSIS

. GT X, MODE U

Inboard Ion Sénso; Analysis

The response of thé inboard ion sénsor PL-3 dﬁring thé undocking
maneuver has been analyzéd<in two prévioﬁs*pﬁblications (refs;.S'aﬁd'9)-;
In these publications, mention is~madé of the partial.failuré of the PL-3
dgﬁector, which was épparently-éonnécfed with the sfrong.thruster firing '
occurring at LL:40:40.7 8/C g.e.t. The éxistencé of a éﬁdrt‘data'gap
following this firing also lends crédencé to the assumption that sométhing
went wrong. There was some teléphonic dialogue bétweén Troy and Médved
concerning the possible malifunction ofl ?L—S even earlier in the mission.
However, no general agreemént on this-point has been rgaqhed. Iﬁ is
suggested that in future.work on instrument anélysis a carefﬁi-study of
‘the entire mission behavior for PL-3 be carried out. OSuch a study is
beyond the scope of the present program on data reduction. It L
has been assumed in réferénces 8Vand_9,:and in this discussion, that the
responses of‘the PI-3 sensor up to the data gap of figuré 67 were at least
correct for a determination of rélativé{cﬁrrent magnitudes. The current
ratios are directly obtainéd by émployment of the following relationships.

125100 e ana 1 =510 Ve

Thus

/1 = o/n = 10% , (461
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Where AV is the difference in the telemetry veltaée between the value
at abmientland that measured at the point Z mhe amblent value is
.,designated 5y subscript "'zero" and Vio = = 3. 32 volts for this mode.' This
is based on the observation that the telemetry~outpﬁt in the time period
hh:h0:33 to LL4:L0:L40 is constant at this value; The corresponding dis-

tance is approximately two and one-half times the radius of“theblafgest

dlsk A'léfgeﬂnuﬁﬁefuofvtﬁeofeticai pepeferﬁeé”eiﬁeeieawih fheuiiteréﬁﬁfe
concerning the structure of the depietion ;ene-behind erbiting spacecraft

in the ionosphere. No one model has: been aecepted as generally correct for

+ a1l regions, even for cons1derabiy”51mplef geometrlcal shapeq hen-thoee
encounuered with the Gemlnl. In flgure 104 the Gemlnl geometrv proflle

is drawn tc scale and two key points are identified for analysis of the

data. The neutral approximation due to Gurevich et al is~viewed as a

siﬁple 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
flgure th flylng in the dlrectlon 1na1cated (V parellel to its longltudlnal‘r
aélq of symmetry) would be similar to the structure of the depletlon
zone produced by a seguence of equivaleet disks of appropriate size and
spacing. These dimensions are identified in figure th. Transition”
regions (overlap zones ) are identified as the neighbor hoedb of poLnte

where the‘relative particie concentrations produced by the respective

disks acting alone would be equal. Therefore, the point Pii ig that
. 3
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Figure 104.- Gemini geometry employed for equivalent disk analysis.
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lecation satisfying the equation

R%gj(Pij} - RiZ, (P ) ' (L7)

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.

s

The expression for the axial variation of ion density according to

the Gurevich model is given by the following.

| E =no exp[- -C?'j o : 4@8)'
- i’,g— | o (49)
b= f_’_cz (50)
V+ ’
shere ) C lwlew (51)

The ratio of orbital velocity (yo) to the ion thermal velocity (V+) is

designated as a Mach number (). 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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SR

experiment results from combining equations 46 and L8.

1.  =m

A - Q (o] .
- -~ —— T2 — 2
Veo v, log T log = (52)
. or
21 .,
Ve =V, -2.3 (bR ) 7 Lo (53)

When the télemétry voltage is plotted as a function of thé récipr;cal of
the square of thé distancé, the appropriate slope of any linear portién of
the curve should provide a measure of the lon temperature. Such a test
plot shown in figure 105 {a), (b), and (c) provides ép estimate of the

Mach number. The value for ¢/ was found to be 4.5 which, for a mass-number

of 16, implies an ion temperature in the neighborhood of 2000° K. Electron

.

temberatures determined from PL-2 were found to be 2566° K duriﬁg the

same time interval (fig. 62). Theoretical curves for the variation of the
density, or current ratios with distance béhind appropriate disks, can

be plotted as shown in figuré 106. The term labeled Rl ié 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 Rl' ‘The R2 curve is the predicted variation of the density

ratios as a function of distance downstream from the disk R2.

"The change in the Z axis is of iInterest (fig. 104). Although the third
and largest disk R3 is also of interest, its Gurevich shape is very

similar to that of R, crossing at a value of Z, = 690 cm designated

’
IS

in the figure as P23.
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(b) Using equation (53) to find u and using film and thruster points.

.Figure 105.- Telemetry voltage as a function of the reciprocal of the square
of the distance from the short end. (Continued)
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The theoretical‘curves are plotted for the two disks, aesuﬁedﬂfevﬁe
completely independent and noninteracting; as a function of the respective
‘distances behind each disk. The’following observatiens on figure 106 are.
noted. |

1. TFor sa distance between 90 cm andvlSQ'cm; the ﬁake appears to
follow>the predictions of the'Gﬁrevich neﬁtyal approximation_eiaetly:as<
if only the short disk Rl Were determining its structure. This is not
too surprising since an approbriate Mach\number‘(J3'=_h.5) was choeen from
the linear portion of figﬁre'lOS in the regien 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 Rl and R2 diske. The regioﬁ-ef
overlap exhibits relative densities considerably below the expected if only
one of the disks were present. |
" 3. Between 250 and 360 cm (P 360) the data can be interpreted
as essentially following the R2 curve with possibly some 1nfluence

from R3 causing a slightly lower value of the relative densities~in

this region.

L, At P2q, 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 R3.
It has been suggested (ref. 15) that the abrupt ehange at P2 results

from electric flelds, in the wvicinity 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
5 3* This- idea is pursued in detail under, "Electrostafic
Effect on the Particle Density in the Wake of the Gemini". A careful analy-

disks R and ‘R

"sis of the région betwéen P23 and P12 should bé carried out; utilizing
the viewpoint of a néutral approkimation; It appears\possiﬁlé to predict
the axial concéntration produced by two such disks. If conjéctufeé Béséd
on this interpretation of thé aata aré corréct; such a prédiction should
agree quité closely with thé data shown in figure 106. Uri Samir has
suggested an altérnativé way of testing the aréas of agréément bétweén

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 Rl,ARQ, 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 1/22.
Outboard Ion Sensor (PL-1)

The behavior of thé outboard ion sensor is indeed a puzzlémént. The
reading prior to undock is not characteristic of the static wake condition.
This conclusion is borne out by inspection of the long %erm variation follow-
ing the undocking; assuming the‘effécts of thruster firings havé been

removed (figs.430 and 31). TUpon undocking there is a drop in the outboard
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TABLE XLIIT.- GEMINI X DATA

288

Time 7, 7, 1/7% x 1073 1/22 x 1073
Whabor U T hruster | Film | Thruster | Film | Thruster | Film | Thruster
15.800} 1.7 1.600 20.1 20.0 3hk 393 | 2.t | 2.50
18.488 | 3.5 L.09 21.§ 29.49 82 6o 2.08 1.98
19.628 | 3.6 | 4.36 22.0 | 22.76 7 52 2.06 | 1.9k
19.769| 3.8 L. kg 22.2 22.89 69 Lo 2.02 1.92
20.128 | L.0 5.12 22.4 23.52 62 39 1.99 1.83
20.456| k4.3 5.52 22.7 23.92 54 33 1.94 1.75
20.78. | b.71 5.82 23.1 2k .22 Ls 29 1.88 1.70-
21,2841 5.1 6.48 23.5 2L.88 - 38 2l 1.8% 1.62
23.0001 6.7 8.86 25.1 | 27.26 22 13 1.59 1.35
2k k56| 8.2 10.92 é6.6 29.32 15 8 1. 1.16
05,222 9.3 | 12.12 27.7 | 30.52 12 7 1.30 1.07
27.784 1 12.6 16.25 31.0 3L4.65 6.3 3.7 1.0k 0.83
30.629 | 15.7 21.1L 3k.1 39.54 L.1 2.2 0.86 0.64
38.801| 27.5 34.89 Ls5.9 53.38 1.3 1.2 0.h7 0.35
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ion sensor current with an événtual return to a valﬁe qlosé to that which
was registered at thé time of undocking; It is difficult to'ﬁge how a small
displacémént from the axis of thé'waké could be résponsiblé for such an
effect. It ié proposéd that this béhavior is a result of eleciric fiéld
deflection of particlés into thé oﬁtboard ion sensor; The eléctric field
in quéstion is produced by~thé'préséncé‘6f‘fhe Geﬁini spage;;aft"iﬁ'theiLm‘
docking cone. Whén the spécecraft uncduplés; thé systém,measﬁrés more
characteristically an ion current that would bé séen in the Waké of fhé s/cC.
"Upon S/C departure thé reading réturns to a mdre or léss émbient condition
at approximately Lh:L40:40 S/C g.e.t.

Outboard Electron Sensor (PL-2)

The behavior of the électron sénSOr in mudé U is also very in
The;e is an apparént deple%ion éffect on éléctron density produced by the
presence of the Gemini vehicle. Somé attémpt has been madé to analyze this
variation with the axial departure. Of even greater interestAis thé apparent
shift in electron tempéfature which occurred upon thé undocking maneuvér.

The electron temperaturé exhibited a steep drop ih valué accompanied by a
discontinous change in the relative potential bétween“thé spacecraft and

its environment. This electron teméeraﬁﬁfe éhange i%ﬂbelieveé t§4b§ similar
to the effects observed during the Agena yaws which were analyzéd in Phase IV
of this program (refs. é and. 7):- It was.cbncluded thatrthe electron
temperature in thé wake regions diréctly behind the Agena Vehiclé exhibitéd
somewnat higher valués than thosé obtained fér 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 négative) value than that
obtained with the docked systém. It is hypothesized that this shift is
cauééd by an'éfféctivé changé in thé éeométry of the system. Thé ratié of
cross sectional aréa to thé longitﬁdinal aréa; représenting a change in
the efféctive colléction aréa for ram ions~COmparéd to that'for‘eléctrons
‘approaching from all diréctibns, éhanées upon undocking. 'The potential
of the vehicleArelative to its wake was foupd to be more positive

than the potential of the vehicle relative to the ambient, the opposite

was.expected.



APPENDIX A

NASA - MSC Program For Spacecraft Delta V From Thruster Fifings ‘



1LEC/Manager, Test Data Reduction Department ' March 1, 1967

672-10 : In reply refer to:
: . - 11-%0
ED5/Head, Dabta Processing Branch

Programing Support for Gemini S-26 Experiment, Project Number 8220

It is requested that a program be written to determine the combonéht
velocity of the Gemini spacecraft from the thruster bilevels.

The computations to be performed are as follows:

(1) F = GEO9 + GE11
Fy = GE13 + GElk
F = GE15 + GE1l6

]

where GE09, GE11l, 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:

Thruster Gemini X Gemini. XTI
Bilevel Lbs. Thrust Ibs. Thrust
GEO9 -190.9 +190.4
GE1l 155.2 -158.2
GE13 -95.1 -92.6
GE1L 96.1 93.9
GE15 -93.6 -95.8
GE16 93.0 96.0

| A format defining the location of the GE-- values is attached.

' s &% , . .
() =2 Vx = = At (¢ velceity, feet/sccond)
R}
- gx., ‘ , . '
= v o= e % (v weloeliiy, Toeoy/cuoond)
¥ &Y ¢ ?
't
%y
Z"‘? —- S i s g - and L epmard)
LE A (z volociiy, {eat/seomud)
< h
vhore g = 32,174 and = gpacecrelt woughl s sich ias
Gorint £ = = 20
Gezdwl XTI = = 7,807



At will always equal .1 t
1 a line will be tabulated stating "MISSING THRUSTER INFORMATION"

and At = .1 will be substituted in the equation.

(3) Y, =/Zvi + Z‘v‘; + Z\;ﬁ

¥V, egunls foial velocity in foot/esnond.

w

7
LT, |
(LY o« = tan £ (Qogross)
Z v
L va
(5) 8 = tan =g~  (degrees)
Z 'z

VELCCITY

seconds in the eguation but when 'ti -t g

D]RECT/O/V'S

/f

| =5 {
r____‘/ | 4X
- l ] | >

-ff/' ~ 5



The tabulations are to be output every 0.1 second and w1ll consist of
" the following:

(&)
(b)

% velocity J_equation {(2) Z’ '} )

Tire (Hrg, ¥in, Sovonds tw 3 dscimal pL.:.ces) -

y vealoclity ’e\maticn (2 >V 7| .

g velocity [ equation (2) ZVK

total velcolty [equation () Voo /
. -l

angle & l_eaqmﬁion (%) _‘1'

. o fiy 1
angie B eguaition (5H)
>d - J

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

cec:

ED52/W.D. Poatos

ED52/BHLeach;ghe 3-1-67

|




APPENDIX B

' Film Data Reduction Procedures



TO :
FROM
SUBJECT:

-B-1

IEC/Manager, Teét Data Reduction Department Septembef 8, 1966

(651-10) In reply refer to:

ED5/Head, Data Processing Branch 11-120

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



JON WAKE EXPRERIMENT S-26

Tt din required Lo delermine Lhe Adistance and closing veloeity

of the Apcna vehiele Prom Lhe Gemind spaccerall during docking
mancuvers. for Goemini=1l0/Agena mission.  The progran will also

be used in future missions. ' ‘

A rectangular object and an antenna on the Agena of knouwn
dimensions were photographed with a 16 mm camera aboard the
spacecralt. The distance can be determined from object size,
image size on film, and the focal length of the camera.

Fereshortened measurcments 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 spacccraft can be made ifrom
each frame of film using measurements from 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. When measurements from the antenna are used only
‘one Fstimate of the distance is possible. o

o .

A. . INPUTS

1. h - actunl ﬁeight of rectangle (feet)
2. 9. - actual length of rectangle (fecct)
3. T actual length of antenna (Tect)

Y. f - focal length of camera (feet)
5

.. Ty - time of {irst. frame cf film (secdnds)

6. 1 -~ framc rate (frumes/ébcond)
1. Cx - convercion factor for counts Lo feel "along X
8. Cy - conversion factor for counts to feel along y
9. Onc set of the folléwing for cach frame
a. K - sequence number of framc, 1,2,3,...,n etc.
b. Xi,Yy

. Position coordinates of either the
Xo,Y5 , i ) . 3 Lt
2272 yectanpgle or the antenna in counts.
X3,Y3 (Scée Figures 1 and 2)
Xh:Y'l
c. M - dc::li prates whether the above coordinatoes arc
' for thd rectangle or the antenna. X3,Y3 and
Yu,Yy will not be used for the antonna.

ERERERE =
.




- B-3-

The ‘£cquence numder, position coordinates, and M will be punched on onec
card for esch framc. Sec input card format. o= . o
B.  COMPUTATIONS . ; -

Perform the following computatiens for each frame where 1 = 1, 25 3y eees
muber of frames. (Sce glossary of terms for gymbol definition)

.- o 1
1:_ Ti = ﬁo + K( - )

2, AT, =T, - T,
i i -1

If measurements are from the rectangle, compute d. as follows

1 2 .
' i _ / v \2 o : , 2 :
(7T E T "'#m*i;).“ y

Xy “Q/ <( 5o %) Cx\) o\ - ¥,) Ci}

e AXJ.,Z X, - X,

i i1
T _i_
5. Y, 7 -‘}"B”“‘z"‘*‘ vhere
* i 2 ’

and

=< <
lag =
! i
-
«_\4.\'
—~ —~ H
, co
4L
—r s
o | o |
P R
\_/‘ N:
K}
-+
-+ H
TN T
) <
N I~
! 1
o <
- W
~— ~
o (]
< <
\__/\_/
h

7. d1 = ﬁff/)[i' since from Fip. 3

tena = 'X.l/?,f‘
tam @ = ]?,/’?.(‘.1 h
3 o /

xi/f ' f: d,

8y fr/x.

il



- ‘ ~<__~_‘ . . . ._ . . . . -‘ . . ) B—h

8. d, = h/Y; (see Fig. 4)

g, +a
1Of Qi o ”l“;*ig* (option 1)
o . ) ,/_/’/,
‘di = largest of d1 and d, (option 2)
If measurements are from U

BT 5‘/(&:;}2;)

12, A%, =X, - X
i

13. 4, = ,Zf/Xi See Fig. 3 and equation 7

OUTPUT

fywo sely of output are reguired. No. 148 for quallty control. pur-
posca and Lo delermine the accurncy of the solulion., No. 2 ig the
C final oulpul. (See outpul formats.)

1.  Intermedinte oulput for qﬁality control._

(1) '1‘j .- scconds or hrs:imin:sec (optional)
(2) AT, - seconds
(3) Xi‘ - feet » 1000 : .

(4) 8X; = feet x 1000

1
(6) Y - feel x 1000

(5) da; - fect (a4, =d; for the antenna)

(7) AY, - feet x 1000

() a, -~ teol

S (9) Al - fept [
110) a0 - fhot g
! i; .
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- If the output is from the antenna measurements, only T, AT, X%,
AYX and d  should be printed out. '

20 Finsd Quipod

(1) Tij> - acconds or hrs:min:soc (optional)

(2) d, - fect (smooihed) -

(3) éi_ - ft/sec_ (first derlvatlve from %moothing process)
”(A) ﬁi - ft/secz (second derivative from smoothing. process).

There are routines in existance for smoothing data snd compuling
first and second derivative. It 18 possible that one of - these .
.routines may be ugcd or ddav‘pﬂ to the smoothing Icqulled here.

INPUT C}PD JORMAT

A deck oi eards contannnng frame sequence No. and coordinates of the
roctangular object or the antenna will bo provided. All values will
be punch as intepgers and right justified Hxlhwn cach ficld as followa:

~

Field Contents | Columng
K, Frame Sequence No. 1 -5
% - 69
Y, | R
X2 | .'16-19
Y, 21 - 24
X, o 26 -

¥ 26 - 29
X, | 36 - 39
4 | 36 - 39
YA I B
Dala source flag 46

Y1,Y1 ~ Courdinaten of cither the lower lefi corner of the yoclangls
or the base of tnw antenna in counta
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X2,Y? - Coordinates of either the upper left corner of the rcctavHTe
© or the top of the antenna in counts.
X3,Y3 - Coordinates of- the lower right corner of the rectqnglo in counts,
X? Y - Coordlnutrq of the upper Ttht corner of the rectangle in counts.
+

7

Data source flég -

" (1) If column 46 1is blank, all coordinates are for the rectangle

(2) 1If column 46 contains a one (1), X Y and X Y2 are the

coordinates for the antenna. and X ,Y, wlll not appear ;

XB,YB 4

on the card.

" Note: Columns 10, 15, 20, 25, 30, 35, 40, and 45 are not used on the
cards, ' .
QUIPUT JORMAT )

1. Intermediate Output

[y

(1) T, Elapsed Time . ‘EBlapsed Time
- Seconds : or Hrag:min:sce
MXHXEK, IX . ‘ Y00 300§ XK W XX
(2) AT, Delta (3) X., Image - (4) AX,, Delta
3 pige (scc) -~ Length *" Length
(K feet) (K feet) -
pecesadt=d X4 XX : X 3NK
(5) 4y, d from (6) Y., Image (7)) AY,, Delta
' Length (x) 7 Width Y wiath
(feet) (K fect) (X feet)
XXX X L XXX XL HKX
(8) d,, d from (9) Ady, Dolta (10) - d,, Best est.
© width (Y) Distance M of
(fect) (feet) (feet
WEX.L X 300X XXX X

2. Final Oubpat
T

(1) “'np i Time Elavscd Timo
reonadn or Hys:min:ace
YHEAY L YL - XN WL UL KL



s
’“(2) d,, Distance from A | (3) Closing
3
17 pgena to S/C velocity
(feet) . . (£1/sec)

HEX X i ] XXX

) Accelc?ntion

ft/scc2 _ s
XXX »

e

TF. GLOSSARY OF TERMS
1. h - Actual hoight of rectangle (feetj
2. [R' — Actual length of rectangle (feet)

-

3. Ek — pctual length of antenna (fect)
p 4

L. T - focal length of camera (feet)

5, T - Time of first frame (seconds)

6. r. - Time of ith framo (seconds)

7. AT, . Timec between two conscculive frames (saconds)
i

8. T -~ ¥rame rale of camera (framos/scc)

9. CX - Convérsion factor fof X-counts to {ect
10. CY " . Conversion factor for Y—coﬁnts 1o feet
11, X - Fraﬁo sequancé no. |

12, X - Tmage length of rectangle or antenna (feot)

J13? Y — Tmage hedght of rcctunglc[(fcot)

i . B
14. AXi _ Difference between inage longths from two consccutive franes
| (feét)
15. AY&. - Differcnce %ctween imnge heights from {wo congecutive frames
(f(;ei'i)
16. di - Diﬁtfneo c&%putcd by using Inage Tength of rectangle o

tll\l-’.‘lj!!\‘l (f" ;'l‘.)
I ‘




' 17. d, - Distance computed by using imapge width of
rectangle (feet) o

18. 4. - Combuted distance from the Agena to the spacé~
craflt -

19. d, - Rate at which the distance between the Agena énd
the spacecraft is changing (feet/sec)

0. d. - Rate at Whiéhfd; is changing (feet/sec?)

INPUT CONSTANTS - SR

0.1158333 ft. (1.75 in.)

h =
pp o= WUT5 fEL
QA = 7.083333 ft. (85 in.)
§. Cy = 0.0000355 -
5. Cy = 0.00002693 ’
L 6. © = 0.0622703M12 ft. _
7 frame rate = 5.96666 frames/scc

8. T = U hrs. 39 min. 5976167 sec.



B-9

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 computés the distance from fhekAgena
to the spacecraft during docking maneuvers.

It is requested that the program be modified to compute X, ¥, Z p051t10n
coordinates from this distance, the 8/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. .

[

ED5:JESkipworth:be 2-20-68
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Computation of X, ¥, 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 Y1l be given in angular measure
Remove effects of S/C roll
RX1 = Xlc Cos(-R) + Ylc Sin(-R)
RYl = -Xlc Sin(-R) + Ylc Cos(-R)
R = S/C roll angle from cards or Gemini tape (DQO8)
Compute AZ and EL |
For R =0

_ X
Faz = 1000 x 33.2

(RX1/1000) * 33.2

Faz

Fel = (RY1/1000) ¥ 23.4
Combining the above

Faz =(Cx * X1 Cos(R) + CY * Y1 Sin(R)/1000 ¥ 33.2

Fel = (Cx * X1 Sin(R) - Cy * Y1 Cos(R)/1000) * 23.k

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 (pQo9)
Pitech = S/C Pitch {DQOT)
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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: :

—e— - - - - C e =

. D
X = 2 2
1+tan™(Taz) + tan™(Tel)

e . .
/ . -

az__:_(n)2 P [1 + tanz(Tel)]

2 2

2= (D)? - x° - ¥°
* Translate ¥, Y, % from pamera ta 8/0 opigin,

REED RS

<

D

]
.§<
-+
4

+

"3

da =2+ A

o3

. AXy 6Y, 44 Irom lcad cardp,

This equation assumes that RPY can be ignored in getting the slant range.
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Computation of X, ¥, Z

The azimuth f.
with respuect b
determined as foil

Y ard slivation {(Fel) of a single point on the Agena
£y 3

;
6 the optical axis of the camcra-aboard the S/C can ©e
S

1) Remove effects of S/C roll

X1 Cos(-R)+Y1 Sin(-R)

o
>
0

= ~¥1 Sin{-R)+Y1 Cos (-R)

g
i
|

R = 5/0 roll ancle “rom cards or Gemini tape (DGCE)
2} Compute A4Z and EL : B
Taz = (R¥:/1000)%33,2

(RY1/7000)%23.4

I

Fel

Combinirg 1 & 2

Faz = <(+x1 Cos(R) -Y1 Sin(R))/1000)#33.2
Fel = ((}:‘: Sin(R) 4Y¥1 Cos(R))/1000)%23.4

These angles are corrections to apply to the S/C pitch and yaw to yielZ
the true azimuth (laZ) and elevation {Tel) of +this point on the Agena
vith respect to the camera and the optical axis

L

Corrections are as folloﬁu.

I

Taz = Yaw + Faz

I

Tel Pitch + Fel

Yaw = S/C ¥ ( Q09) B
Piteh = s/ iteh (DQO7)
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'S-26 Data sent to Dave 3/14/68

]

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)
A

Acquisition 1light (reflection from side) .
and upper running light (TELECORDEX reader)

5. Top running lights (TELECORDEX reader)

G.E.T.
44:39:59562  44:40:39062
44,2 40:16528 44:40:23062
4460239278 Lhih1 11845

P

R:29:2.0 - 2:31:36
2:27:46 2:29:01
3:41:36 | 3:43:29
3:45:22 ©3:50:12

3:51:59 3:55:12



To:.

From:

Subject:

@-13-68

B-16

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



‘Let § = angle per unit distance on film

First we "un-rotate" the Gemini camera

4 J

(1, 3)

"Un-yawing" gives coordinates:

(a) A
jr =3
"Un~-rolling" gives:
i" = i'cos 6, - j'sin 6,
i i
i*=[i + (6 - 7w)8lcos & - ] sin 0
0) [ (y )81 F ) v
s 2t + i'aid
J j'lcos er + i'sin er
21t = Py + . + - .
3 j cos er i (Gy 7)8]sin Sr

B-17
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"Un-Pitching" gives:

(e) - y=gt=gtea s

= 4101 = 3 4+ (i + - i +
y =3 J cos 0 [ (Gy 7)8] sin 6, + 6

Let the "unrotated" coordinates of two points be (xa;ya)'ahd (xb,yb).

Let

_ 2 ] 2
¢ = Gg(xb -x )"+ (yy - v,)

Let the slant range, 5, be the distance from fhe camera to the space
point whose film image has the above coordinates_(xa,ya).

Let the actual space separation of the two points be d.



But:

or

52 — 2RS cos ¢

cos 6

cos ¢

cos ¢
cos 0

cos ©
cos Y

B-19
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Substitution into the cosine formula gives:

2 r) : . - .
d2 - SZ <cos 9 ) N S2 - 25%cos ¢ (cos 6)
cos ¢ _ cos Y

5
= cos 0 cos 6
=8 [(ESETF) - 2 cos ¥ <Egg—$> +-%] _

d

_-S = - -
2
Q!/(cos <] - 2 cos ¢ (cos 9) +1
cos ¥ cos Y

where,
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Agena X Flight Profile
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< YAW NO. &, DKD GYRO YAW TO 000°

<—— DKD PPS BURN NO. 3 (1.96 SEC) RESULTING
ORBIT 206.9x 202.6

«—YAW NO. 7, DKD GYRO YAW T0 -90°

< TAPE DUMP/UPLINKED CLOCK RESET LOAD

~«— YAW NO. 8, DKD GYRO YAW TO 000° ..

«—RST TIMER RST/CLOCK RESET LOAD BIiD NOT OCCUR
DUE TO SPC DISABLE

==~ UPLINKED CLOCK RESET LOAD/ENABLED SPC's

<-i— CREW TURNED AGENA S-BAND BEACON OFF

="}~ UPLINKED VM LOAD/CLOCK RESET EVENT OCCURED

D5 EXPERIMENT

~<— DKD SPS UNIT I BURN NO. 1 (10.40 SEC) RESULTING
ORBIT 209.0x 207.6

<+—— RST TIMER RST

— SLEEP PER!OD

-<—|— ERT CLOCKED OUT

-

YAW NO. 9, DKD GYRO YAW TG -90°
@dé RST TIMER RST/S BEACON ON/UPLINKED VM LOAD

<— DKD SPS UNIT Il BURN NO. 2 (16.00 SEC) RESULTING
ORBIT 209.0x 208.7
~— YAW NO. 10, DKD GYRO YAW TO 180°
<— TAPE DUMP
<—- DKD SPS UNIT Ii BURN NO. 3 (4.1C SEC) RESULTING
<« ORBIT 208.9x 206.9
"~ TAPE DUMP
<~ YAW NO. 11, DKD GYRO YAW TO 000%/TAPE DUMP

ETR < 15t UNDOCKING (FC/6)/TAPE DUMP
<— TAPE DUMP

ETR <~ RST TIMER RST/RIGIDIZED TDA/TAPE DUMP

Cc-2
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— RTK?

HAW =—
. RKV o]

-ETR 2

ETR <— YAWNO, 12, UNDKD G_YRO YAW TO +90° WITH LOW H/S GAINS

UPLINKED CLOCK RESET LOAD/ENABLED SPC's

ETR =—- { BEACON ANTENNA SWITCHING TEST
RKV = VERIFIED CLOCK RESET LOAD OCCURED

YAW NO. 13, UNDKD GYRO YAW T0 000°
UPLINKED VM LOAD/UPLINKED SPC LOAD
(TM ON & OFF)/ENABLED SPC's

- VM TEST

— FLUSHED MEMORY/L BEACON ON/SDP ON BRITE |

—~ RST TIMER RST

-

Cyl

RKV 3—=— ¢ BEACON TURNED OFF

<—— RST TIMER RST

ETR =—— TURNED C BEACON ON

i ETR <=—— UPLINKED UNDKD PPS BURN NO. 1 LOAD & VM

LOAD/RST TIMER RST

C-3
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HAW <— GAVE GO FOR PPS BURN o
TERT = UNDKD PPS PURN NO. 1 (8.93 SEQ) RESULTING ORBIT 750.5 x 208.2

RKV FLUSHED NEMORY/ UNRIGIDIZED TDA
~~ RIGIDIZED TDA
CRO —— TAPE DUMP

HAW <~— TAPE DUMP
| ETR = YAW NO. 14 UNDKD GYRO YAW T0 180° IN TWO STEPS/DISABLED VM

UPLINKED UNDKD PPS BURN NO. 2 LOAD AND VM
LOAD/TDA RIGID/SPC ENABLE

HAW <—— UPLINKED MODIFIED UNDKD PPS BURN NO. 2 LOAD
— RKV <— CYCLED TDA'FROM RIGID TO UNRIGID TO RIGID SEVERAL TIMES

HAW ~— RST TIMER-RST

RKV <—— TAPE DUMP

HAW =— TAPE DUMP
RKY <— TAPE DUMP

-~

RKV =+—— UPLINKED FLUSH LOAD AND VM LOAD

€SO ~— UPLINKED UNDKD SPS UNIT I BURN NO. 1 LOAD

u ~—— UNDKD SPS UNIT I BURN NO. 1 (11,70 SEC) RESULTING
ORBIT 190.2 x 190.2
RKV <—— TAPE DUMP/FLUSHED MEMORY

CYl -~ UPLINKED TDA UPLOAD/SPC ENABLE/SPC CLOCK RESET LOAD
<— TURNED CMD OF AGENA OVER TO HAW .

<— UNDKD PPS BURN NO. 2 (8.26 SEC) RESULTING ORBIT 208.7x190.4

c-h
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Gemini XTI Mission Chart
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APPENDIX E

Maater Chart of Event Summaries and the Data Made Available



E-1

EVENT TIME | REVOLUTION TRACKING | ALTITUDE GROUP | O-GRAM MsC KSC ;

GEMINI AGENA STATION MAX  MIN, 31 ETR REM :

| TDA SOUTH UNDKD | 01:28-01:48 1 1/2  2/3 CRO 163.3 158.6 X X X
TDA SOUTH YAW TO | 03:01 03:25 2/3 3/4 ETR 163.3 158.6 X X X X
RORTH ~03:16 : .

UNDKD - .

TDA NORTH UNDKD | OLk:38 0k:58 3/ L/s f163.3 158.6 X X ]

st DOCKING ¥ | 05:40 05:45 | 4 5 csq 163.3 158.6 X
- BENDING MODE ‘

CHECK ;

TDA NORTH 1st 05:45 05:5% | b 5 HAW 1163.3 158.6 X ‘
:DOCKING ¥ , !
BENDING MODE
CHECK

YAW TO TDA FWD 05:58 06:08 L 5 HAW 163.3 158.6 X

.~ 06:05 DKD : :
TDA FWD DKD 06:32 06:41 5 6 RKV' 163.3 158.6 X
TDA FWD PPS BURN | OT:L0 6 7 HAW k11.4% 160.0 X

12:05 SEC DKD :

TDA FWD DKD 08:07 08:22 6 T RKV 411.4% 160.0_ X X

TDA FWD DKD 09:48 10:0k T 8 - 4311.% 160.0 X

TDA FWD, DKD 11:29 11:45 8 9 411.h4 160.0 X

TDA FWD DKD 13:11 13:26 9 10 ‘h11.4 160.0 X

TDA FWD DKD 14:55 15:04 |10 11 ¥11.4 160.0 X

DKD GYRO YAW TO | 19:30 12 13 ETR h11.4 160.0 T os

BEF :
DKD PPS BURH 20:20 13 1k CRO ' 210.0 160.0 X
9:43 SEC BEF
DKD GYRO YAW TO | 21:05 1 1 GYM 210.0 160.0 .,
TDA KORTH
TDA NORTH DKD 21:31 21:42 [13/14 1k/15 GYM 210.0 160.0
YAW TO TDA.FWD 22:20 1k 15 HAW 210.0 160.0 i
DKD ;
DKD PPS BURN 22:ko 1k 15 TEX 206.9 202.6 X. '
1.96 SEC
TDA FWD DKD 23:02 23:22 |14/15 15/16 206.9 202.6 X X
DKD GYRO YAW TO | 23:30 15 16 206.9 202.6 X
TDA NORTH ' :




EVEKT TIME REVOLUTION TRACKING ALTITUDE GROUP | O-GRAM MsSC Ksc
o GEMINI AGENA STATICN MAX  MIN. 31 ETR REM
DKD GYRO YAW TO | 24:%0 25:00 | 15/16 16/17 ASC - | 206.9 202.6 X
TDA FWD ~2h:L0 : :
TDA Fwﬁ DKD 26:17 26:3?' 16/i7 17/18 RKV 206.9 202.6 X X
DKD TDA FWD 26:37 26:48 | 1T 18 {: 206.9 202.6 X
D-5 EXPER. ’
DKD SPS BURN 27:25 17 18 HAW ' 209.0 207.6 X
10.40 SEC .
TDA FWD DKD 28:1h4 28:26 |18 19 HAW ' 209.0 207.6 X
TDA FWD DKD 29:52 30:0% |19 20 ' 209.0 207.6 X -
"TDA FWD DKD 33:08 33:20 | 21 22 1 209.0 207.6 X
TDA FWD DKD 3h:h6 34:58 | 22 23 209.0 207.6 X
TDA FWD DKD 36:2k 36:34 | 23 2k 209.0 207.6 ) X
DXD GYRO YAW Td 39:30 2y 25 CYI 209.0 207.6
TDA NORTH : .
DKD SPS BURN 40:07 25 26 CRO 209.0 208.7
16:00 SEC )
DKD GYRO YAW 40:55 25 .26 ETR 209.0%208.7
TO BEF
BEF DKD 1:02 41:06 |25 26 209.0 208.7 | X -
DKD SPS BURN 41:30 26 27 208.9 206.9
0k4:10 SEC g
DKD GYRO YAW TO | 42:30 26 27 ETR g
TDA FWD g ) ] B .
- |'TDA FWD DKD Lh:28-44:33 27 28 ETR 208.9 206.9 X
TDA FWD UDOCK-
. ING ~ bb:35 bh:33-Bh4:h0 28 29 ETR 208.9 206.9 | X - X
TDA FWD UNDKD 4k ho-bh: k2 28 29 ETR 208.9 206.9 X
TDA FWD UWDKD Ll:h3-44:59 28 29 CRD 208.9 206.9 X X
'TDA FWD UNDKD - |46:05-46:17 28 29 208.9 206.9 ) X
TDA FWD UNDKD 46:21-46:28 28 29 208.9 206.9 X
UNDKD :
UNDKD YAW TO TDA . .
SOUTH LT7:15 29 30 ETR 208.9 206.9
TDA SOUTH UNDKD |49:37-U9:hT 31{ 32 208.9 206.9 X X
UNDKD YAW TO TDA i :
FWD 50:20 . 3L 32 BETR 208.9 206.9 X




. EVEH§ TTME REVOLUTION ° | TRACKING ALTITUDE GROUP MsC )
Ty e | GEMINI AGENA STATIOH MAX  MIN 31 0-GRAM | ETR REM | KSC
TDA FWD UKNDKD 51:13—51:16' ' 32 33 208.9 206.9 X
TDA FWD UNDKD 52:51~53:02 33' 34 208.9 206.9 X..
TDA FWD UNDKD 5k:28-5k:k0 /35 RKV 208.9 206.9 X
TDA FWD UNDKD 56:05-56:19 35 36 RKV 208.9 206.0 X
TDA FWD UNDKD 57:42-57: 57 36 37 208.9 206.9 X
TDA FWD UNDKD 59:23-59:3h 37 38 208.9 206.9 X
TDA FWD UNKDK 61:03-61:09 38 39 208.9 206.9 X
UNDKD PPS BURN
TDA FWD 68:35 42 L3 ETR 208.9 206.9 N
TDA FWD UNDKD 69:09-69:17 43 L ETR 208.9 206.9 . X -
TDA FWD GAVE GO , ' :
FOR BURN 72:05 LY s HAW 208.9 206.9
TPA FWD
UNDKD PPS BURN - -
~ 08.93 SEC. |T2:27 L5 46 ETR 750.5 208.2 X X
RIGIDIZED TDA T2:35-72:49 45 Y RKV 750.5 208.2 X X
UNDKD GYRO TO BEF :
IN TWO STEPS | Th:15 k6 W7 ETR 750.5 208.2 | X
UNDKD PPS BURN
TDA RIGID Th:15 46 L7 ETR 750.5 208.2 X
TDA BEF Th:22-Th: 41 46 L7 ETR 750.5 208.2 X X
UNDKD PPS BURN i )
TDA RIGID 75:50 LT L8 HAW 750.5 208.2
~ 76:20 TDA FROM '
RIGID TO .
UNRIGID SEVERAL
TIMES 76:09-76:31 b7 48 RKV 750.5 208.2 X
TDA BEF UNDKD 77:59-78:2é 18 Lo 750.5 208.2 X
UNDKD PPS BURN
~ 08.26 SEC. :
TDA BEF 79:15 kg 50 208.7 190.% X
TDA BEF UNDKD 79:50-80:01 Lo 50 RKV 208.7 190.4 X
TDA BEF UNDKD  |81:27-81:39| S50 51 | RKV | 208.7 190.4 x )
TDA EBEF UNDKD 83:05-83:17 s1 52 RKV 208.7 190.4 | X
UNDKD SPS BURN T
-11.70 SEC
TDA BEF 8k:25 52 53 190.2 190.2 -
UPLINKED TDA
UPLOAD UNDXD 86:35 sk 55 CcYI 190.2 190.2
e GMT
$/C LAUNCH 22:20:26.6 0 1 X X X
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INTERHEOTATE OQUTPUT FOR QUALITY CONTROL

CLAPSED TIME  DELTA THAGF DELTA D Frow THAGE DELTA P Fron DELTA BEST E8T.
HRS MIN SEC TIuE LENCTH LENGTH LEHCTM (X}  WIDTH WIDTH WIDTH(Y)  DISTANCE ©F O

(SEC) @ FEEY) (R FEET) (FEET) ® FEET) (R FEET) (FEET) (FEET) (FEEY)
44 39 59.62.° 160799.62 4,002 €,082 r.2 B.11% .11t 4.3 2.9 1.2
44 39 59.7e o.17 3.974 -0.107 7.8 2.111¢ -0.000 4.3 9.1 T.4
44 39 59.95 o.17 4.040 0.068 7.3 2.062 -0.049 4.4 e.9 7.3
44 40 0.12 .17 5.948 -0.09¢ 7.5 2.062 -0.000 4.4 .. 3.1 TS
.44 40 0.28 0.17 3.887 -0.054 7.6 2.099 0.030 4.3 3.3 1.6
44 40 0,43 0.37 3.978 0.091 7.4 ®.042 -0.087 4.4 3.0 7.4
43 40 o.82 - - .17 3.866 -0.112 r.7 $.938 -0.10% 4.7 3.0 r.7
44 40 0,78 0.7 3.833 0.027 7.6 £2.043 0.10% 4.4 3.8 7.6
48 40 0.SS 0.t7 $.948 0.05% 1.5 2.070 0.027 4.8 5.1 . 1.8
44 40 .52 0.37 4.033 ©6.085 7.3 £2.098 0.028 4.3 3.0 1.3
45 40 1.2¢ .17 3.968 -0.088 7.8 2.035 -0,008 4.3 3.1 1.5
48 40 $.45 .17 3.944 -0.027 7.5 £.035 -0.062 4.3 5.0 7.8
S84 40 1,62 G 17 4,036 0,098 7.8 1.93¢ -0,093 4.7 2.6 7.3
86 40 .70 Lar 5.866  ~-0.i70 7.¥ i.947 0.009 4.7 5.0 F.7
44 40 2.¢5 0.17 3.6848 -0.022 1.7 2.082 0.13% 4.4 3,3 1.7
62 ¢0 2.32 o.17 4,037 0.193 7.3 1.932 -0.549 4.7 2.6 1.3
44 40 2.28 0.17 4.024 -0.0%2 r.3 £.003 0.070 4.5 £.6 1.3
4 40 2,48 o.17 3.872 ~0,152 1.6 £.000 -0,002 £.5 2.1 1.8
46 0 2.62 0.17 4,039 0.163 7.3 2.02¢8 0.028 4.5 r.6 7.3
a8 40 2.70 o.17 3.947 -0.088 1.9 2.039 0.013 4.8 3.0 7.8
44 40 .99 0.17 3.9t0 -0.026 7.3 2.092 0.033 4.3 . s.2 1.8
46 40 3.12 0.7 , 4,058 0,169 1.2 £.00% «0.0914 4.9 2.7 7.2
és 40 3,28 o.7 . 3.941 -0.149 ¥.s £.062 0.08¢ 4.4 3.t 7.8
04 40 3.45 0.17 3.9689 0,044 7.8 £.053 -0.030 4.8 3.0 T.4
68 80 3,62 0.17 4.017 0.032 1.4 e.157 0.084 s.2 . S.1 7.4
44 40 3.7 v.7 4.053 0.036 7.5 7.003 ~U.134 4,5 t.e F.5
45 40 $.98 a.37 S.900 -0.193 r.¢ e.067 6.084 4.8 s.2 7.6
44 40 8,12 0.37 3.888  ~-0.014 1.6 £.05¢ -0,033 4.4 3.2 r.¢
44 &0 4,28 0.17 3.918 0.032 7.8 2,012 -0.042 &.5 . 8.0 7.8
45 40 4,45 0.17 3.9¢4 -0.004 7.6 2,083 0.041 6.6 s.t 7.6
48 40 4,62 .17 3.904 ~0.011 1.6 2.0%52 -0.00t 4.8 S.2 N 7.6
48 40 4,78 0.17 $5.934 0.030 7.8 2,088 -0,001 &.4 s.t 1.§
48 40 4,08 0.17 §5.9%0 . 0.036 7.4 2,087 0.036 4.4 3.3 7.4
45 40 5,12 0.37 6.028 0.03¢ r.3 2.0e0 -0.008 e,.8 3.0 7.5
44 40 S.28 0.17 5.947 -0.078 1.9 £.062 -0,019 4.8 S.t 1.8
.44 40 S.48 C.t7 4.013 0.066 7.2 £.11¢ 0.05¢ 4.8 s.f 7.8
48 40 5.82 0.17 5.703 -0.23%0 T.9 g.102 -0.014 4.9 9.9 7.9
42 40 3,78 0.7 5.75¢ -8.009 .9 2.086 ~0.014 4.9 s 7.¢
69 40 $.93 .87 3.05¢ 0.¢00 7.8 1.986 -0,100 ¢.6 £.9 1.5
- 44 80 €.12 o.87 s.910 -0.048 r.e 2.019 6.031¢ 4.2 3.8 1.6
44 40 6.26 C.tP 5,858 -0.052 7.r e.078 0.056 e.8 3.3 1.7
86 20 6.45 0.1? 8.8660 0.008 7.7 2.0e0 ©.01% .8 3.3 .7
446 40 ©.6% o.17 $.078 0.000 7.6 2.081 -0.037 4.6 5.8 P.6
7.7 2.20¢ 8.0357 4.5 - 8.4 F.7

65 40 6.70 o.17 5.65¢ «0.01%



QAPSED TINE
MRS KIH SEC

40

€.95
7.1
7.28
7.45
.62
7.78
.95
.12
o.28
6.45
8.62
8.78
8.9%
9.42
9.28
9.45
9.62
9.78
9.98
10.82
10.200
310,45
10,62
10.7¢
iG55
t5.92
11.20
11.49
19,62
t1.78
11.93
12.12
12.26
f2.49
12.62
12.70
12,03
13.12
£13.29
13.45
$3.02
£9.7¢
iv.08
16.122

DELTA
TIME
{3€EC)

0.17
e.17
0.17
0.17
0.57
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.7
0.17
0.17
0.17
0.17
0.17
0.17
0.87
0.17
0.17
0.17
Cuiv
0.17
0.17

T
o.17
0.17
0.17
0.17
0.17
0.17
G.87
G.a7
o.17
0.17
0.7
0.7
o.s7
e.1?
0.17
0.7

1HAGE
LEHCTH
@ FEEYS

8.0%2
3.678
3.017
3.009
3.674
4,051
4.01¢
4,098
4,020
5.062
3.783
3,923
3.96¢
3.878
3.961
3.806
3.91¢9
S.e87
$.994
3.984
3.966
4.51¢
4.038
3,853
3.%e6
3.673
3.506
4,009
*. 766
J.es2
3.829
3.909
s 788
S.es0t
3.63%4
4.078
8.880
3.930
S.eP7
s.ert
3.933
3$.¢39
3.86%
§.09%

THTERMEDSATE OQUTPUT FOR OUALITY CONTROL

DELTA
LENCTH
® FEET)

0 Fr

LERGTH(X)

tFEc

oH

14

NN NNNNNNY NNy

-
. e e 4w e e s s et e
NN AMH A BOCUYNYNODONOYLEOW U NUNS ALAECOR WOV NENLUONDNOW

e a e e e e a w e 2 & u @

L e B e B B e T B e Bl e B e B B B -2 B e B B B i B e B B B |
.

THACE
WIDTH
X FLET)

2.09¢
R.079
£.0038

OELTA
WIOTH
(R FEET)

-0.014
-0.019
~0.070
6.086
-0.065
0.010
~0.036
0.108
~0.084
0.002
-0.012
-0.002
C.074
-0.014
-0.,038
-G.081
0.074
-0.018
-0.049
-0.018
0,064
-0.0048
-0.028
0.00%
G.Géy
~0,025
-0.024
0.05%
«0.081
~-0.028
0.017
-0.070
0.088
-0.043
0.100
«0.00¢
«0.066
c.127
-0.0%6
-g.023
o.0r¢
=-0.0%50
G.415%
-0.070

D Feon
HIBTH (YD
(FEET)
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e & 8 e @ s 4 s e 6 b & 8 4 e 2 6 b 4 w4 4w
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6 s & 8 8 8 & 2 8 e 8 v e o & ¢ s a8
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DISTANCE

Feen)
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ELAPSED TIKE
NRS_Nlﬁ £114

40

40

40

40
40
40
40
£0

14.28
14,49
14,62
14.78
14,98
15,42
135,80
15,43
15,62
1%.78
15.9%
16.12
16.28
16,48
16,62
16.78
16.99
$r.92
t7.28
17,49
17.62
17.18
17.95
6.8
18.26
10,43
18,62
te.78
$0.98
18,12
19.28
19,45
ip.62
19.78
19,99
20.12
20,20
?0.4%
20.62
2o.72
£0.93
£1.12
e5.20
R1.469

OELYA
TinE
(BEC)

O.17
0.17
o.17
0.17
0.17
a.17
0.37
o.17
euar
9.7
0.7
0.17
o.17

0.7

0.7

0.7

O.17
C.t7
0.17
0.7
0.17
0.17
0.17
c.17
0.17
0.8
o.17
o.17
0.17
.17
0.7

- 0.7

0.17
o.3°7
c.17
C.27
0.17

O.47 -

0.17
G.17
-3 %4
G.17
O.47
G.7

tHAGE
LEHGTH
o FEET)

3.913
3.940
3.961
4.008
5.213
4.034
3.923
s.887
4.032
3,957
3.002
3.989
3.873
3.374
3.918
¥.980
3.742
3.e13
¥.638
3.673
3.488
3.5877
3.674
3.563
3.431
5,455
3.628
3.349
3274

5.130

3.019
3.539
5.138
3.020
3.191
2,911
3.124
e.778
2.081
2.929%
e.743
2.920
e.709
8.49¢

ITRTCRHEDEATE OUTPUT FOR QUALITY CONTROL

CELTA
LENCTH

K FEET)

0.069
o.02r1
c.021

~0.238
a.070
~C.378
6.038
-0.18%
0.089
c.097
~0.188

T -0,138

o.022
C.874
~0.877
~0.075
~0.143
-0.11¢
o.116
6.00t
-0.116
0.174
-0.280
o.213
~0.549
0.106
0.062
-0.188
T 0183
-0.822
-0.210

o Fron
LEMETH (K}
(FEET)

- NN NN
e 8 e s ® e s a4 s B s s e & & s s s e @

@ 4 e o e & & &

- e
OO0V ODVOYVLYWDEYOBHIODOON OD NN NNNNSNN
IR .

OB A MDD ON OOV DWAS MDOAICOHTLEOMENHLEDRLNAD

o .
-
.

10.9
18.9

IHAGE
HIOTH
X FEEY)

1.925
£2.053
£.989
£2.057
1.275
2.013
£.042
e.018

2.064

2.968
2.015
§.968
1.086
1.943
1.926
s.917
1.919
$.094
2,790

. 1.750
1.679
1.678
$.698
1.615
1.5¢0
1.478
5,459
1.369
1.373
1.440
P TS
$.420
1,430
1.394
1.463
£.366
1,017
5.950
$.357
1.286

$.£90

£.997
$.888
g4.54¢

CELTA
WIDTH
{x FEET)

~0.024
~0.108
-0.040
-0.071
~6.00t
0.0t7
«0,000
-0.038§
-0.085
-0.0158
-0.09¢
0.008
0.087
~0.027
0,016
0.008
-0.037
0.069
-0.017
G.030
-0,060
0.001
-0.072
-0.138
o.387
-0.088
-0.30¢

P FrOw
WIDTH (YD)
SFEET?
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A N Y

b
DNV DT OO AWM MO =L OAD ~~ND ™S -

W & PO W D DWW 0RO M D) TS PR WP e e P
.

GEST EST.
OF D
(FEET)

P U U T ey
N DA {IIIIIIN>N,
P U N ERN U BAR OO ERN Y RP eI LERADEAORNORURE WD

-
PR Y

-
OOV O COROOODDDONDODO OO H NN
bty M

By



IHTERHEOTATE OUTPUT FOR QUALETY CONTROL

ELAPSED YIME  DELTA fHacE  DELTA 0 Fro# (L7174 DELTA B Fron DELTA BESTY €87,
KRS HIN SEC TIKE LERCTH LENGTH LEHGTH(R)  VIDTH vI0TH wIDYH(Y)  DISTARCE OF O
(SEC) . @ FEET) (kR FEET) " (FEET) @ FEET) (R FEET) (FEET) (FEET) (FEET)
44 40 21.62 0.37 2,813 0.121 £1.3 T 5.139 -0,013 8.0 3.3 1.3
44 40 21.78 0.7 2.718 0.103 10.9 t.141 0.008 6.0 e.9 10.9
44 40 21.9% 0.17 2.618 -0,102 i1.3 $.089 -0.0%1 6.3 3.0 11.3
64 40 p2.12 .17 2,438 -0.178 .12, 1.039 -0.070 8.9 5.2 12.8
448 40 22.20 0.17 £.360 -0.070 12.5§ t.080 0.062 6.8 4.1 12.%
64 40 22.49 0.17 2.a01 0.080 12.1 1,040 -0,082 0.7 3.9 12.1
44 40 zR.62 0.17 2.338 -0.1C3 s2.7 0.957 -0.092 2.9 3.2 12.7
44 40 22,78 0.17 £.340 0.002 12.6 0.994 0.038 9.1 3.9 To1e.0
6 40 22.99 0.17 z.229 -0.111 13.3 0.973 -g.021 9.3 s.9 13,3
448 40 £3.12 0.17 2,401 0.172 12.3 1.006 0.035 9.0 3.3 12.3
64 a0 p3.28 0.17 £.516 0.158% 11.0 1.128 0.120 6.0 3.7 11.8
G4 4D £5.49% o.17 2.303 -0.173 12.6 1.148 0.019 1.9 4.7 12.6
44 40 23,62 0.17 e.275 -0.068 $5.0 1.125 -0,02% 8.1 L 6.9 13.0
44 40 23.78 0.17 2.2%0 -0.017 15.1 £.176 0,052 r.7 S.4 -18.1
44 40 23,95 o.17 1.997 -0.261 t4.8 t.110 -0.066 8.2 8.6 14.8
44 40 B4.12 0.17 2.124 0.127 13.9 1.084 -0.087 8.4 5.9 13.9
44 40 24.28 0.17 2.112 -0.012 - 14.0 1.004 -0.000 0.0 5.v . 14,0
44 40 24.4S 0.7 2.338 0.224 12,7 1.138 o.132 - 0.0 0.7 - 1R.T
48 40 pe.62 0.17 1.995 ~0,343 14,8 0.971 ~0.168 9.0 5.5 14,8
&4¢ 40 24,78 .17 2.012 o.o0718 16.5 0.903 o.o1g 9.2 s.0 14.3
64 8D £6.95 0.17 ‘' g,0%0 -0.021 14,4 1.062 ©.079 8.5 5.9 14.4
44 40 29,12 .17 B.142 0.092 is.s 1.009 -0.093 9.0 4.8 13.8
44 60 £5.20 0.17 f.032 -0.209 15.3 0.970 -0.039 9.4 S.9 15.5
22 20 g2 c.i? s.0ze C.569 A T.35% S.0is [ s.2 HOR
46 4D 25,62 .17 1.907 ~0.118 18,5 © D.948 -0,050 9.6 $.9 19,9
45 40 235.76 o.17 1.7t3 . -0.194 17.3 0,085 -0.063% 50.5 7.0 17,3
64 40 25,95 .17 $.742 0.029 $7.0 0.928 0.041 9.0 r.e t7.0
64 40 £6.12 0.7 1.098 0.156 5,6 0.904 ~-0.022 10.0 5.8 15,6
44 40 26.20 0.17 1.729 «0.169 REER 0.931 0.027 9.8 r.8 17,1
84 40 26.453 0.17 1.840 0.110 10.3 0.916 -0.017 9.9 6.1 18.1
44 40 26,62 0.17 1.838 -0.002 16,1 0.661 -0.08%4 10.9 $.5 16.1
44 40 26.76 o.17 1.703 ~0.138 17.4 0.862 0.022 10.3 r.4 17.4
45 40 26,93 0.17 1.697 -0.008 17,4 0.064 0.002 10.3 7.2 17.4
648 40 27.12 0.17 1,590 -0.10? 16.6 a.1c3 ~0.180 12.6 6.0 18,8
45 40 e7.20 0.7 1.660 0.070 17.8 0,768 0.06$ 11.5 6.3 17.8
848 40 £7,49 C.17 1.829 0.163 16.2 0.600 6.012 11.4 4.9 16.2
64 &0 7,02 .17 1.5 | -0.248° 10.7 0.771 -0.029 11.6 6.9 16.7
84 40 27.70 0.17 1.5960 0.012 10.9 0.754 -0.017 92.0 6.8 16.%
68 40 7,99 0.17 $.998 ~0.010 $0.6 o.725 -0.c29 12.9 6.5 16.0
€8 40 20,12 0.17 1,550 -0.037 19.1 6.771 0.046 18.0 r.3 19.4
45 40 BO0.20 c.17 1.429 -0.124 z20.90 a.r10 -0.001 12.8 e.0 e0.o
24 00 26,49 0.17 $.530 0.109 10,8 a.677 -0,03% 13.4 s.0 19.3
44 40 26.62 0.17 1,530 ~0.000 10,3 0.780 0,048 12.0 6.7 19.9
46 40 26.7¢ .47 1.457 -0.073 20,9 - 0,750 0,039 12.0 6.3 20.3



ROPSED VIRE
W3 wio SEC

RRERERRELRE0 000000000 RRRRER2R0000000R2

88533358388

3

838533883333883383386858888838348

2o .93
£2.22
eD.26
£9.45
29.62
e9.7e
22.95
33.1%
35.28
33.4%
35.82
35.70
33.95%
33.32
3z.28
52.45
39.62
3%.70
32.95
32,1228
32.26
32.49%
32.62
32.70

33.328
33.28
35.45
35.¢€2
¥s. 70
35.9%
35.52
38.2¢
$6.49
38.62
348,10
85,98
39.32
33,26
$5.09
3s.62
29,70
35.93
36.88

DELTA
TINE
(GEC)

0.17
o.17
0.17
0.17
C.17
0.17
g.17
.17
0.17
0.17
c.av
0.17
0.7
g.17

c.17
o.17
0.%7
0.7
G.37
c.57
O.17
G.17
G.27

EMACE
CEHETH

w FEET)

IHTERHEDIATE OUTPUY FOR QUALSTTY CONTROL

bELTA
LENGTH

(R FEET)

0.134
-0.52%
-0.343

6.069%

~0.148

~0.060
0.149
~0.037

D fron

LENGTH (R}

(FEET?

16.6
20,2
22.4
21.0
£1.2
1.8
19.4
19.2
17.8
19.8
22.0
20.8
23.2
1.8
22.6
20.8
£1.2
£4.2
z1.8
8.6
25,2
r2.7
25.¢
5.0
0.0
£23.0
er.v
21.9
5.8
23.1
23.4
24.9
£3.5
rr.t
£6.3
2e.¢
31.0
24.9
1.9
3.4
26.7
29.7
$3.0
ar.¢e

IRACE
WIDTH

(R FEET)

0.722
0,715
0.704
0.69S
0.711
0.7115
0.736
0.695
0.823
0.688
o.e27

C.773

0.636
0.664
0.600
0,567
0.69¢
0.6482
0.630
0.558
G.684
0.595
0.55¢
0.608
0. &89
0.586
0.589
0.873
0.603
0.589%
0.5%9%
C.520
0.609
0.58¢
o. 7110
0.501
0.641
0.974
O.5%2¢
0.518
0.60¢9
¢.554
0.997
0.%49

DELTA
wipTs

K FEET)

-0.037
~0.007
-0,0t11
-0.00%

0.07¢
-0.05¢6

o.020
-0.041%

0.129
-0.133

-0.061.

0.148
-0.141
0.05%
-0.08%
-0.013
0.107
-0.052
o.007
-0.089
0.534
-0.089
-0.041
0.054

0.080°

~0.073
¢.003
-0.015
0.030
0.062
-0.086
«0.073
0,083
-0.027
0.128
«G.209
0.140
«0.067
0,083
-0.006
¢.093
~0.059
0.043
-0.649

0 FROH

WIOTH(Y)

(FEET)

12.6
f12.7
12.9
15.1
11.8
- t12.7
ie.3
13.1
$1.0
13.2
14.5
1.7
4.3
18.7
15.4
15.5
13.1
14.8
14.0
16.5
13.3
18.3
16.4
16,9
t3,.8
15.3%
15.4
15.8
13.1
1s5.2
15.2
7.3
14.9
5.6
tg.e
8.4
14.2
i15.¢
17.4
7.0
is.9
10.4
18.2
16.6

DELTA

DISTANCE

(FEET)

e e s e e & e s e e e e e

- - .
AN O ACO =N NODOENDDONROANYY NS vNA

-

VWO VULV OAN VO™ OO OVNDD"UuAN=OmrROwnD

-
- O
<@

8.3

8.6
11.9
13.5

8.8
i6.9

0.1
10.4
5.0
11.0
t3.9
7.8

10.0

F-5

BEST E8T.
oF 0
(FEET)

18.6
20.2
-22.4
‘21.0
21.2
1.8
18.4
19.2

19.6
2.0
‘20.8
23,2
£t.86
22.6
20.4
2s.2
4.2
2.8
26,6
25.2
g2.7
25.6 .
25.0
30.0
23.C
7.7
21,9
£5.8
25.4
23.4
r4,.9
£3.8
7.4
26,3
24,9
31.0
24,9
7.9
51.6
e8.7
20.7
3%.0
er.e



QLAPSED TINME
MRS RIH SEC

36.28
36.45%
3¢.62
36.7¢
36.95
3r.12
37.28
37.48
37.62
5t.78
57.98
36.12
3o.28
36,43
3n.c2
30.78
58.95
39.12
39.20
39.489
59,08

DELYA
RikE
(8EC)

0.17
G.17
a.17
0.17
g.17
0.157
047
c.17
.17
0.17
G.a?
0.37

0.7

G.17
.17
O.x7
Q.47
a.17
0.37
0.37
0.37

frAGE
LENGTH
Ww FEET)

1.109
1.025

o.es58
$.220
1.003
a.927
0.609
0.96%
o.018

INTERNEOIATE OUTPUT FOR QUALETY

DELTA
LENGTH
R FEET)

0.021
-0.084
-0.020
-0.08%
-0.096

0.155

T 0,038
-0.15%6
-0.004

C.148
-0.09%

0.274
~0.343

0.159
0,133

0.208
«0.317
-0.076
-0,830

0.278
0,093

o FRoNW
LENCTH (X)
(FEET)

26,7
26.9
29.6
32.2
55.9
30.2
29.8
34.4
34.6
29.6
3z.8
P32
35.6
£9.9
54,8
£6.4
£9.8
3.0
42.9
30.¢
32.4

IHAGE
wiDI
(R FEET)

0.673
0,554
a.573
0.%19%
0.523
0.514
0,537
0.448
0.436
G.412
0.308
0.428
0.382
0.5%19
C.547
0.436
0.%29
0.529
C.%04
v.32%
0.362

CONTROL
DELTA
WEDTH
(R FEET)

0.t2§
-0.15%9
0.05%9
-0.054
0.003
-0.008
0.023
«0.09%

D Fron
WIOTH (Y}
(FEET)

13.5
1r.7
15.8
171.8
17.4
17.7
16.9
20.8
r0,.8
19.3
17.9

2y.4

23.7
17.9
16,6
16.3
17.2
17.2
es.7
20.1
2s.7

DELTA
DISTANCE
FEET)

15.¢
1.2
13.¢
14.7
16.3

BEST EBT.
oF D
(FEET}

6.7
£8.9
5.4
3z.e
35.9

“30.2

B9.8
34.4
34,6
29.6.
32.0
25,2
35.8
29.9
24.8
26.4
29.8
31.9
42.9
30.6
92.4



CEHIHT X EXPERIMENT 8-206

CLAPSED TIKME X Y ¥ DIDTANLE Frov CLOSTNG ACCELERATION
MRS HIN SEC [£1{3] PEEY PLEY AGERA TO 8/C VELOCTYY FY/ss€ce
. (FEET) (FT/78EC)
44 39 859,62 o.71s -0.64 ~1.18 r.e 6.00c 0.000
44 39 S59.7e 0.99% -~0.85 -$.18 1.4 0.000 0.000
44 39 59.95 0.68 ~0,89 -1.19 7.3 0,000 6.000
44 40 0,32 1.08 -0,87 ' “1.17 7.5 0,000 0.000
4 40 0.z . 1.1 -0,86 -1.18 1.8 0,000 . 0.000
44 40 0.45 0.94 ~0.64 -1.17 c 1.4 ©.000 0.000
44 40 0.62 : 1.6 -0.87 ~1,16 1T N 0.000 - 0,000
44 40 0.78 1.10 ~0.87 ~1,16 1.6 0.0006 0.000
44 40 0.95 .00 -0.87 -1.46 7.5 0.000 0.080
46 40 1.12 ’ 0,64 -0,08 1.7 7.3 0.000 0.000
44 60 1.20 0.96 ~0.88 ~1.16 1.8 0.000 0.000
64 40 1.48 1.01 -0.87 ~1.17 1.9 0.000 0.000
46 40 1.62 0.83 . -0.87 1,17 1.3 0.000 0.000
4 40 1,70 1.15 -0.89 -1.16 r.7 0.000 0.000
4 40 1.93 1.20 -0.88 -1.17 rr 0.000 . 0.000
44 40 p.32 0.89 . -0.89 -§.10 s 0.000 ’ ©.000
44 40 2.89 0.e6 -0.08 ~1.18 7.3 0,000 0.000
44 40 £,45 $.14 . -0.87 ~1.17 1.6 0.000 0.000
8 20 2.62 0.84 -0,05 “$.19 1.3 0.000 0.000
44 80 p.78 1.00 -0,83 “§.48 r.3 0,000 0.000
44 40 2.99 1.05 -0.87 -3.18 7.8 0.000 0.000
es 60 3,12 o.76 -0.04 -1.18 r.e 0.000 0.000
48 €@ 3.88 t.08 -0.87 ~3.t7 r.s 0.600 0.000
48 40 %.88 0.95 T -0.65 -t.18 1.6 0.000 0.060
48 <0 3.602 0.87 -0.64 1,49 1.4 '0.000 0.000
a4 <0 3,18 0,01 -0.84 “1.19 1.3 0.000 6.000
a8 40 8,93 $.09 -e.o7 -1.18 7.6 - 0.000 0.000
48 40 G.12 t.12 -0.86 -1.17 1.6 ©.000 0.000
44 20 4.2 1.06 : 0,83 ~1,86 1.8 0.000 0.000
44 40 4.45 1.06 -0.87 . 1,17 7.6 a.000 6.000
a8 <0 4.62 1,09 ~0.66 3,16 7.6 6.000 0.000
84 40 470 1.0¢ -0.87 1,17 7.8 0.000 0.000
a8 20 4,98 0.92 ~0.68 .47 r.4 0.000 ©.000
84 40 .12 0.¢S -0,89 -t.17 r.s 0.000 0.000
04 40 S.26 1.00 -0,60 ~3.48 1.9 0.000 0.009
&8 40 8.435 - Q.00 -0.66 -3.17 1.4 0,000 0.000
G4 40 S.6p : 1.56 -U.¢3 -2.1§ 1.9 6.000 : 0.000
e 0 S.70 1.56 =0.90 ~1.45 1.9 @.000 ©.000
42 €0 $.09 0.0¢ . =0.07 «1.16 1.§ 0.000 0,800
&s 46 0.32 t1.07 . 0,00 -1.16 1.6 0.000 0.000
44 40 0,20 $.07 Te0.89 ~$.10 7.7 0.000 0.000
84 00 6.49 .40 -0,80 ~8.80 1.7 0.000 0.000
48 60 6,02 $.14 «0.688 ~2.47 .0 G.000 ¢.000
1 2% 4 0,000 0,000

48 &0 6.70 1.97 -0.80 C 8.1



OLHING K ERPERINEHNT 8-£6 '
ELAPSED TINME ¥ v . 4 DIOTARCE Faon CLOSING ACCELERATION

HRS HIN SEC FEET FeeY FEEY AGENA YO 8/C VELOCITY FTssEce

. : (PEET) . (FT/78EC)

44 40 6,95 a.00 ~0.67 -1.17 7.3 6,000 : 0,000
44 40 1,12 1.148 : ~0.68 .17 7.6 0,000 ©0.000
46 40 7,28 1.23 ~0.90 -5.16 r.r 0.000 ©.000
4 40 7.4% L.27 -0.91 -2.16 1.6 0.000 . 9.000
44 40 T,62 8.6 «0.69 -g.17 7.6 0.000 0.000
46 40 71.78 0.8¢ -0.e8 ~8.4% 7.3 0.000 0.000
44 €0 7,95 - 0.68 ~0.06 1,19 7.4 0.000 0.000
4¢ 40 8.12 .76 -0.85 -£.39 1.2 0.000 0.000
44 40 o.28 0.65 -0.6% ~1.19 1.5 0.800 0.000
48 40 8,45 £.16 -0.88 -3.17 [ 2% 0.000 | 0.000
44 60 o.62 1.30 . -0,90 -1.16 1.8 0.000 0.000
44 40 o.70 2.09 -0,87 ~1.18 1.3 0.000 0.060
44 40 6.55 o.87 -0,87 -1.18 7.5 ©.000 0.000
44 40 9.12 2.9 -0.66 -1.17 7.6 0.003 0.00C
84 0 9.26 o.97 -0.,86 ~1.16 r.$ 0.000 6.000
48 40 9,45 1.28 -0.89 . ~£.16 1.6 0.000 0.000
46 40 9.62 £.00 -0.87 -1.17 7.6 - 0.000 ) 0.000
46 40 9,75 1.18 «0.67 1,17 1.6 0.000 .0.000
44 40 $.9% 0.9 -0.85 1,17 1.4 0.000 0,000 _
44 40 to0.12 6n.93 -0.688% -tf.18 7.4 0.000 0.000
56 40 10,26 0.97 ~0,65 -1.17 7.8 o.000 o.c00
44 40 10.45 0.99 © -0.84 ~1.19 1.1 0.000 0.000
44 40 10.62 0.83 T -0.s8 -£,18 F.3 0.000 0.000
46 4D 10,78 t.18 -0,68 -1.15 1.7 0.000 0.000
44 40 10.95 $.08 -0.66 -1.17 7.5 ©.000 0,000
45 40 11,12 £.56 -0.91 -1.1% ¢.1 0.000 0.000
44 60 11.20 1.08 -0.88 ~1.16 - 1.6 0.000 0.000
85 40 11.45 o.00 : «0.03 ~1.10 7.4 0.000 0.000
ae 40 15,62 1.56 -0.88 -1.16 7.9 0.000 0.000
46 40 11.76 1.2 -0,67 “1.46 r.6 0.000 0.000
48 40 11,95 1.23 -0,88 -1.18 r.r 0.000 0.000
44 60 12.12 t.o7 -0.68 -1.17 r.8 0,000 0.000
44 40 f2.26 £.30 -0.08 1.6 1.9 0.000 0,000
44 4n 32,43 t.13 -0.07 ~4.17 7.8 0.000 0.000
86 40 32,02 : f.18 -0,60 1,10 r.7 0.000 0.000
86 40 12.79 o.r6 -0,848 ~1.19 1.3 0,000 0.000
44 4D 32,99 1.153 -0.88 ~$.16 7.6 0,000 : 0.000
44 &0 §5.12 0.99 -0.66 8.7 1.5 0.000 0.000
44 40 13.26 0.94 «0.67 1.7 1.4 0.000 . 9.000
48 £0 33,45 0,98 -0,67 -1.18 1.4 0.000 0.000
&4 40 13,62 f.02 «0.88 1.7 r.§ 0.000 0.000
40 €0 13,70 g.0t -0.07 -t,10 r.% 0.000 G.000
44 40 13.99 1.16 -0.69 -8.47 r.7 0.000 0.000
48 40 84,12 £.40 «~0,00 -1.10 7.7 0,000 0,000



ELAPSED TIE
HRS HIN BEC

44 40 14.28
44 50 148.43
44 40 14,62
44 40 1&.78
44 40 14.95
44 80 15.12
44 40 15,28
44 40 13,45
44 40 15,62
448 40 13.78
46 40 15.93
44 40 16.12
44 40 té.20
44 40 16,43
44 40 16,62
44 40 16.78
44 40 16,95
44 40 17,12
44 240 11,20
86 40 17,45
4¢8 40 17,82
44 40 17.78
44 40 §T7.98
44 40 18.12
44 40 t8.20
48 40 10,49
44 40 t8.62
44 40 t8.70
8¢ 40 16,93
44 40 19.12
44 40 19.28
44 40 19,453
44 Q0 319.62
44 40 19,70
44 40 19,95
44 £0 20.12
64 40 p0.2¢
44 40 20.43
44 40 po.cs2
44 40 20.78
46 ¢0 20,99
44 40 B1.1R
44 40 £1.80
44 40 2t.49

¢Enintl x ERPCRINENT 3-26

\ 2

({134 reer
-0.88e ~f.47
~0.80 -1.87
-0.86 ~1.1¢
-0.867 ~5.19
-8.87 -1.17
-0.85 -3.10
~0.86 -1.18
-0.66 ) -1.837
-0.85 -1.19
-D.es ~£.16
-0.67 ~1.16
-0.e6 -2.57
-0.60 -1.35
-0.86 -3.%%
~0.86 ~2.16
-0.82 -1.87
-0.86 ~1.13
~0.87 -3.13
~6.e0 -£.12
-0.86 -1.10
~0.69 -~1.08
-0.87 «0.89
-0.84 -0.69

~ -p.8% -0.60
-0.07 ~g.04
-0.85% -1.02
-0.79 -0,84
-0,82 ~0.76 -
-0.63 ~0.75
-g.62 -0.73
-0,86 ~0,69
~0.02 -0.72
-0.03 -0.78
-0.7% -0,72
-0,74 -0,76
~0.70 -0.69
-0.71 -0.77
-0.78 ~0.66
~0,78 «0.70
-0,68 -0.72
-0.67 -0,60
-0.64 -0,73
-0.67 -0.67
-0,60 ~0.50

DISTARCE FROH cLostne ACCELERATION
AGENA TO 8/C VELOCITY Frssece
[ {3}] FYsSEC)
1.6 o.000 - " 0,000
1.9 0.000 0,000
1.9 0.000 0.000
7.4 0.000 . 0.000
7.0 0.000 . 0.000
7.3 0.000 0.000
7.8 0.000 . 6.000
1.6 0.000 0.000
7.3 0.000 ©.000
7.8 0.000 0.000
7.6 0.000 0.000
1.4 0.000 ©.000
1.0 0.000 0.000
1.6 0.000 0.000
1.6 0.000 . 0.000
7.4 0.000 : 0.000
7.9 0.000 0.000
1.6 ©.000 0.000
6.4 0.000 0.000
e. 0.000 ‘0.000
6.5 0.000 0.000
8.3 ¢.0.0 ©.555
6.1 0.000 0.000
8.3 0.000 0.000
$.6 0.000 0.000
.. 8.8 ©.000 . 0.000
0.2 0.000 ©.000
6.0 ©.000 0.000
- 9.0 - 0.000 6.000
0.9 0.000 0.000
N 0.8 0.000 0.000
9.4 0.000 0.000
9.4 0.000 0.000
9.0 0.000 . 0,000
0.3 0.000 0.000
- f0.8 0.000 0.000
9.8 - ©.000 0.000
10.7 ©.000 6.000
10.3 0.000 0.000
10.1 0.000 0.000
10,8 0.000 0.000
. 10.8 6.000 . 0.000
T 10,0 0.000 0.000

11.9 0.000 G.000



€LAPSED TIRE
HRS MIM SEC

a0

40
40
a0
40
80

21.62
e1.78
21.98
22.12
2z.20
22.45
z2.62
22.70
22.93
23.12
23.28
23.45
23.62
£3.76
23,95
24,12
24,28
24,48
24,02
24,18
£4.95

35,4l

es.ze
25.43
23,62
£3.18
23,95
re.12
pé.zo
£26.45
£0.02
zé. 18
£6¢.058
gr.1e
er.ee
27,48
Er. 02
R, 78
er.es
28.18
eo.28
Ro.45
£8.62
ge.70

FEEY

4.02
4,42
£.03
s.er
8.04
.63
6.19
6.10
6.82
5.67
3.31
6.17
6.55%
€.62
6.3%
T.47
.53
6.19
.39
7.6%
¥.98
7.33
£.66
0.1¢
*.03
10.81
10.5%3
e.14
10.65
$.63
o.84
10.9%
10.96
1g.1%
12.37
o.78
12.88
12.09
t2.20
12.68
go.270
1£.00
12.69
$13.¢9

CERINTI X ERPERINENY §-26
A

(4114

~0. 62
=0.34
~0.3¢
-0.32
-0.61
-0.97

«0.97:

-0.55
~0.23
-0.22
~0.17
-0.38
-~0.14
~0.46
~0.48
-0.48
«0.00
«0.08
-0.03
«0.01

o0.0¢

a A
LRers

0.03

. 0.07

o.12
0.14
6.17
0.14
0.22
o.1¢
o0.20
0.29
0.33
0.3¢
6.33
o.89
0.34
0. 40
0.39
0,44
0.%0
0.40
0.50
0.95

2
({1224

-0.63
-0.9%
~0.93
-0.67
-0.53%
~0.5%9
-0.8¢6
-~0.89
-0.64
-0.91
~-0.9%
-0.31
-0.90
-0.09
-0.6%
-0.09§
-0.49
-D.62
-0.63
-0.687
-0.89
-G.53
-~0.66
~0.53
~0.47
-0.70
-~0.848
-0.91
-0.614
~0.87
-0.90
-g.838

-0.e7

-0.79
~0.04
~0.91
~0.6%
~0.66
-0.68%
-0.0%
~0.2¢9
~0.40
-0.9%
-2.00

BIBTAKCE FROKR
AGENA YO 8/C
(FEET)

$1.3
10.9
11.3
2.1
te.$
12.1
te. 7
12.6
15.3
12.3
1t1.0
12.6
13.0
13.§
14.6
13.9
14.0
1e.7
1¢4.8
14.3
ic.4
3.3
$£3.3
14.8
15.8
17.3
1.0
15.¢
7.1
16.1%
16.1
$7.48
17.4
18.6
17.8
16.2
10.7
t0.5
10.6¢
19.1
£0.0
19.3
10.%
£0.3

CLOs NG
vELoCIYY
FT/SEC)

0.000
0.000
0.000
0.000
0.0006
0.000
0.000
0.000
©0.000
0.009
0.000
0.000
0.000
0.000
0.000
0.000
0.000
g.000
0.000
©.000
©.000

n.020
€.600
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
©.000
0.000
¢.co0
0.000

F-10

ACCELERATION

Fr/soEce

9.006
0.000
0.000

-0.000

0.000 -
a.on0
0.000
0.000
¢.0c0
©6.000
0.000
0.000
©0.000
0.000
©0.000
a.000
G.000
0,000
0.000
o.000
0.000
0.000
a.000
¢.000
0.000
6.000
0.000
6.000



ELAPSED TIHE
WRS HIN SEC

£6.9%
29.18
29.28
£9.43
29.62
£9.78
£9.95
30.12
30.28
30.45
30.62
30.78
30.95
31.12
51.t8
31,458
31.62
.78
3.99
32.12
32,28
32.43
.62
32.7s
32.99%
33.1r
33.t8
33.43
$3.62
33.78
33.938
34,12
34.28
32,48
34,02
334,70
54,98
33.12
ss.e0
35,49
33,02
3s.7¢
35.98
36,18

FEET

i1e.12
3.7
$15.92
14.50
14.77
15.38
12.90
18.76
11.32
13.33
is5.42
t4.20
16.73
15.17
16.16
13.91
14.75
17.87
15.29
£1.99
18.70
$16.30

sa 29

$8.5¢1
23.13
18,415
20,68
15.42
§9.09
16.68
16.99
$6.48
16.73
£0.31¢
19.09
10.46
24.00
10.44
£1.42
26.92
£0.23
23.88
[-{-2% 4]
£0.73

Reproduced from
bespi- available copY.

SEHINT X
Y
({141

0.97
1.07
i1.22
0.903
0.¢5
0.72
o.62
0.66
1.05
1.19
$1.37
1.29
0.91
0.86
‘0.69
e.77
0.76
1.52
1.30
1.82
0.90
0.78
6.4
§.23
6. 29
4.78
a.s3
0.62
0.61
0,82
0.83
3.1
£.41
-0.2§
~0.24
0.49
0.27
0.3¢2
1.06
1,96
«0.49
0,08
-0.53

CXPENINENT $-26
?
FEET

-g.00
~0.96
-0.93
~0.48
«0.45
. -1.02
-1.08
-f.12
-1.21
-1.18
0.8
0.39
-$.12
- -£.21
- -~3.47
-1.2%
-5.28
0.57
0.34
0.90
~$.32
~8.33
-$.%4
-t1.3¢6
-$.36
~-1.40
~1.40
~1.48
-§.46
-1.48
-£.514
-$.51
-1.96
-%.57
-~1,60

’ ~§.60

-3.86
-1.61
~8.00
-t.70
-8.78
-4.7¢
-8.74
-5.7¢

DISTAHCE FROM
A6ENA TO 8/C
(FEET)

16.6
ro.2
22,4
e1.0
£1.2
21.6
$9.4
19.2
17.8
15.0
22.0
20.8
23.2
21.6
£2.¢
20.4
21.2
ga.2
25.6

S g8.0
es.2
22.7
£s8.6
25.0
30.0
£5.0
2r.7
21.9
£33
£s.1
23,8
2.9
£s.8
£r.1
26.3
£4.9
s1.0
84,9
21.9
31.4
26.7
20,7
33.0
gr.2

CLOSING
vELOCITY
(FT/8EC)

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0,000
0.000
8.000
0.000
0.000
6,000
0.000
6.600
0.000
0.000
0.000
0.000
a.000
0.000
0.000
¢.000
6.009
0.000
0.000
0.000
0,000
0.000
0.000

©.000

0.0600
0.000
0.000
0,000
0.000
0.000
©.000
0.000
0,000
0.000
g.000
a.000
8.000

ACCELERATION

FrsoECe

0.000
6.000

0.000

.0.000

0.000 .
0.000
0.000
0.000
0.000
©0.000
0.000
0.000
0.000
0.600
0.000
0.000
6.000
0.000
6.000
0.000
0.000
0.000
0,000
0.000
0.000
0,000
0.000



CLARSED TINME
HRS HIN SEC

36,28
36,45
36.62
36.78
56,93
371,12
31.28
3r.45
ar.e2
37,78
57.9%
se.12
d&.pP8
38,49
3o.82
$8.70
50.99
89.12
39.80
50.48
So.02

PEEY

20.23%
rE. 42
eE.90
25.70
29.44
£3.73
r2.684

© gl.9s

g28.12
£5.i1
28.36
16.72
£9.18
23,42
£8.12
19.99%
25.02
25,43
88,49
24,14
£5.G¢

GEHINT X EAPERINENT 8
Y

(4434

-0.5%5
~0.63
1.42
1.35%
1.17
1.42
1.%0
-1,01
-1.04
~G.ET
-1.068
~0.90
1.40
$1.07
~1,38
~4.14
-3.28
~1.33
~$.94
~2.43
-2.31

L4
FEET

-2é

-1.82
-1.84
-§.8%
-t.69
-2.02
~1.9¢
-1.93
-2.0t
-2.0%
~2.57
-2.06
-$.97
-z.12
~2.13
-2.16
-£.08
-2.19
-2.49
-£.40
~2.80

~2.29

DISTARCE Frow
AGEMA 10 S/C
weer?

268.7
£28.9
23.4
2.2
55,9
jo.2
22.1
34.4
34.0

ge. ¢
se.8
2s.2
53.6
z29.9
54.8
£6. &
£9.5
51.9
42.9
30.¢6
se.é

CLOSTNG
VELOCITY
(FYs8€C)

¢.000
0.000

ACCELERAY
Frrseece

F-12-

foq

a.060
0,000
¢.000
0.000
0.000
0.000
0.000
0.000
©.000
©.000
0.000
6.000
6.000
0,000
0.000
0.000
©¢.000
©.000
0.000
0.008
6.60¢



F-13

o .
THTERHEDTATE OUTPUT FOR GUALITY CONTROL
CLAPSED TIME  OELTA SHACE oELTA D Frox THAGE DELTA 0 Foox oELYA BEST €8T,
s HIN SEC TINE LENGTY LENGTH LENGTH (X) wIoTH wi0tH HIDTMLY) DISTAKRCE oF [)
1144} & FEET) @ FEET)  (FEET) R FEEY) (R FEEY)  (FEET) wEcT) (PECT)

44 40 16.28  180016.28 3,624 3.6e1 8.t - -
48 40 16.45 0.17 3.62¢8 0.068 6.2 .

46 40 10,62 0.17 3.659 0.231 1.7

44 40 16.76 6.37 3.660 -0.259 o.2

44 40 16,98 0.17 8. 731 0.13% 7.9

26 40 17,12 0.17 3.476 -0.25¢ 8.5 -

46 ¢0 17,20 0.17 $.661 0.188 6.1

44 40 17,45 c.17 s.7658 0.104 1.9 i -
44 40 37,62 0.17 3.823 0.058 1.7

84 40 37,78 0.37 5.63¢ -0.184 8.¢

44 40 17,98 c.17 5,600 -0.031 6.2

44 49 18,12 0.47 5,418 -0.193 8.7

44 40 ta.28 0.47 3.653 . 0.238 6.1

44 ¢D 18,43 0.37 5,514 -0,140 8.4

44 40 t8.62 0.17 3.633 0.519 6.1

82 40 1e.T¢ 0.17 3.534 -0.099 6.4 .

484 20 18,95 0.37 3.426 -6,.108 8.8

44 60 19.12 0.17 5.499 0.073 8.5

a4 40 19.28 6.17 s.367 ~0.132 6.8

44 40 19.43 0.17 3.349 -0.018 8.e

a4 40 19.62 s.17 s.187 -0.162 9.3

44 40 t9_Pa n.ty S.738 0,08t 9.8

A48 40 $19.98 o.%7 3,324 0.0e6 8.9

8¢ 40 20,12 0.17 2.931 -0.39% 10,1

84 40 pO.2E C.27 £.976 0,044 9.9

44 60 £0.45 c.17 £.609 ~0.167 10.§

44 40 £0.02 0.17 £.023 0.014 10.8

48 40 gO. T o.17 2.750 -0.07¢ 10.6

44 40 £0.98 c.17 2.884 6.338 10,3

a4 40 BS.12 6.17 2.839 -0.045 10.4

44 10 B3 .26 0.17 2.616 -0.222 11.3

44 40 21.88 0.17 2.669 0.052 13.1

44 40 3,62 0.7 2,658 -0.01% 11.1

44 40 £1.78 0.17 2.537 -0.122 i1.7

a4 40 £1.98 0.17 2.590 0.0%3 11.4

68 40 ge.12 c.e7 2.298 -0.292 tg.0

04 40 2z.28 c.17 2.40¢ c.107 iz.s

86 40 2p.68 c.17 £.590 -0.014 12.6

a6 40 ge.62 0.17 £.879 0,069 1.9

@6 40 22.70 0.17 £.264 -0.215 13.1

86 40 28,99 c.97 e.198 -0.067 13,5

©84 €0 £3.12 0.7 £.410 0.218 12.3

86 40 £3.80 0.47 2.208 -0.206 13.4

24 60 £9,49 0.37 2,991 -0,01¢ 18,9



ELAPSED YInE
“Re HIN SEC

04 40 £3.82

OELTA
TIKE
9EC) -

0.7

THAGE
(44,1 1)
w FEET)

2.166

SHTEQMEOTATE OUTPUT FOR GUALETY CONTROL

DELTA
LENGTH
R FECT)

-0.00%

0 Frou
LENSTH (X}
(FEEY)

$15.9

THAGS
w10TH
(k FEET) -

DELTA
wiDTH
« FECT)

D Foow
wWIOTH (Y}
(FEET)

DELYA
pISTARCE
[({<44]

F-1h

REST EST.
of 0
({4148



TLAPSED TIHE
KPS RIN SEC

40

40
4u
49
40
40
40
40
40

40
40
40
40
40
40

40
90
20
40

a0

16.2e
10.45

- 16,62

t6.78
16.95
17.12
17.286
17.45
17.62
17.78
17.95
1e.12
18,28
16.43
18,62
18.7¢
10.9%
t9.12
1o.28
19.45
19.62
19.76
19.993
zo.12
20.88
en, 88
20,532
£20.7¢
v 95

.12
2 .28
21.49
ri.62
21.70
21.9%
ge.1®
g2.8¢
2,49
ge, 62
ge. 18
ge.99%
23.9°
23,80
£§.03

PEET

.5.62
31.60
1.13
1.67
.99
1.96
1.94
1.52
1.20
£.57
1.63
2.08
1.56
$.88
.56
.81
e.0?
.69
e.22
E.27
2.70
z.57
2.54
3.30
3.37
$.95
5.89
é.38
9.69
5.e%
a.13
4.52
4.%0
$.10
4.7
6.30
$.74
$.89
§.42
6.%4
6.91
$.74
é.60
¢.90

CEnINt B EEPEOTHENT $-26

v
FEET

1.98

.16
i.06
1.19
%.09
$.39
f.18
1.05
1.07
.32
1.13
1.2%
1.09
1.13
1.07
1.09
f1.12
1.09
1.3
1.13
1.19
.09
1.04
$.83

1.18
1.16
1.08
1.09%
1.13
1.0
1.04
1.3%
1.26
t.49
1.03
0.98
0.93
1.00
$.80
.44
1.28

1.0

7
CEEY

-0.90
~0.90
-0.97
-0.91
-0.93
-0.86
-0.93
~0.96
~0.85
-0.72
-0.68
-0,6t
-0.91
-0.89
-0.6¢
-0.65
-0.e2
~0,64
-0.586
-0.¢0
-0.49
-0.52
-0.57
-0,3%
~0.40
-0.33
-0.33%
-0,.32
-0.3¢6
-0.37
-0.27
-0.33
~0.30
~0.50
-0.60
-~0.45
-0.81
-0.85
-0.63
-0.46
-0.43
-0.87
-0,46¢
-0.40

(TELECORDEX)

DISTANCE FROW
ACEHA TO 8/C

(FEET)

o a4 s e PR ]
LI W L L

s QOQOQ'&?G"‘.O
VA ORIt BB N»E»Y

a0 %
NI

s 4w e a0 -

- 00000 D0WwO GO
o v o v s e s e

“©wawva

-
-
.

-

CLOSIHE
VELOCTYY
(FY/8EC)

¢.000
0.000
0.000
€.000
0.000
0.000
0.000
0.000
0.0G0
0.000
0.000
6.000
0.000

©.000
0.000
0.000
0,000
0.000
©0.000
©.000
0.000
0.000
0.000
0.000
6.0350
0.000
0.000

F-15

ACCELERATION

(A €41144

cocoeocooBoO0CcOQOOO0
-

EEEEEL

EEEE

0000000000000
Q

BQO’DOO

oow
BR2AIBRER

cboopbogne
38REEREES

K- E-E-N-E- -]
OQQ.Q. - E-N-N-]
gggsa8aaas

.

a
]



QAPSED TIHE
HRg PIH SEC

00 e3, 68

CEMINE X

A
PLET

EXPERINENT $-£6 (TELECORDEX)

14 PISTANCE Faom
FEEY - AGENA TO S/C
: (FEET)
-0.48 13.8

€@wostue
VELOCITY
wT/SEC)

0.000

F-16

4CCRLERATION

f1sp8CE

8,689



INTERHEDIATE OUTPUT FOR GUALITY CONTROL

ELAPSED TIME  DELTA IRAGE DELTA o FROM 1HACE DELTA o Frow DELTA BESY Es7.
MRS HIN SEC TINE LERCTH LENCTH LENGTH (X) WIDTH wIOTH WIBTH (YD OISTARCE OF D
CSEC) ®™ FEET) (K FEET}) {FEET) R FEET) w FEET) (FEET) (FEEY) (FEET)

44 40 39.78  180839.76 211.627 11.627 37.9 :
44 40 39.9% 6.17 11.68% 0.053 37.0

i4 40 40.12 a.1v £1.567 ~0.114 38.¢

&4 40 40.28 c.17 11.391 -0.178 sa.?7

a4 20 £0.45 0.17 £1.448 0.087 38.9 -

&4 40 40.62 .17 211.307 -0.060 3e.7

84 40 40.70 c.17 L.299 -0.086 39.0

46 40 40.95 o.17 21,244 -0.05% 3s.2 . .

25 40 43.12 0.17 11.156 -0.088 39.9

84 40 41.28 .17 11.353 -0.002 39.8

64 40 41.45 G.37 £1.041 -0.113 39.9

848 40 41,62 0.7 22.067 0.02% 39,9

44 40 41.78 6.17 £0.979 -0.068 40.2

44 4D 41,95 .17 10,6861 -D.857 40.6

44 40 42,12 c.17 $0.603 -0.0%9 40.8

44 40 42.28 o.57 10.712 -0.031 40.9

44 40 42,49 .17 10.744 -0.028 4.t

84 40 42.62 0.17 ,10.628% -0.319 4.9 )
64 40 42,78 0.17 10.567 -0.0%9 a“".r

44 40 42.99 0.7 10.967 0.000 4.7

448 40 43.12 0.17 £0.462 -0.036 2.8

04 40 43,28 o.17 10.449 -0.033 2.2

44 40 43,45 o.17 10.360 -0.090 2.8

44 50 43.62 0.7 10,334 - -0.02§ az.7

44 40 43.78 0.57 10.248 -0.086 43.0

‘44 40 43,98 0.17 30,875 o.027 2.9

84 40 44,12 0.87 10.356 -0.519 43.4

44 4D 44.28 0.57 80.127 -0.029 3.6 .
44 40 40,453 .17 $£0.099 -0.027 as.?

&3 40 44,62 .87 10,070 . ~0.029 23,8

44 40 44,70 o.17 9.95% -0,118% 28,3

84 40 44,99 G.a7 $0.039 0.084 43,9

48 40 £9%.12 c.17 9.694 ~0.145 44,0

80 40 45,28 0.17 9.99% 0,064 44.3

84 40 45.45 0.17 ©.e06 -0.149 &5.0

44 40 45.62 c.1? 9.800 0.002 as.0

44 80 49.76 c.17 ©.691 -C.117 25,9

84 40 45,99 o.1? ©.662 -0.02% 45.7

84 80 46,12 0.17 ©.601 -0.061 48,9

84 40 46.20 o.17 0.513 -0.080 46.4

88 40 £0,89 o.1? ©.430 -0,063 46.8

68 40 40,02 0.17 9.541 0.11¢ 46.2

60 40 4G.To 0.7 0.400 -0.134 88.9

44 &0 40.99 0.1¥7 ©.3¢4 -0.012 41.0



ELAPSED TINE
WRS KIN SEC

40

40

4r.12
ar.28
47.453
ar.62
41,74
47.99
co.12
48,20
48.49
se8.62
d8.18
48,95
49.12
49,26
49.45
43,62
as. 78
45,95
50.12
50.26
50.45
s0.62
s0.78
30.98
51.12
55.28
$1.49
s1.62
$t.78
51.98
s2.12
52,80
52,45
92.62
52.78
s2.98
$3.12
83,28
$3.45
95,02
$3.76
93.98
95,18
94.28

OELTA
TINE
{3€C)

0.17
0.7
o.17
0.17
g.17
O.17
C.17
0.7
0.17
o.17
o.ar
o.a7
0.17
C.17
g.17
0.17
0.17
o7
0.47
G.s7
0.7
0.17
0.17
0.47
0.17

0.17 |

.17
o.17
o.1F
0.17

1HACE
LENGTH
® FEET)

$.339%

8.675
6.573
8.629
8,484
8.451
0.458
8.398

8.398

8.419
8.358
8,378
8.39¢
8.400
6.253
B8.224
8,228
0.152
8.17%
6.126
7.953
8.03%4
P.9e8
6.031
7.923
r.60¢

THTERHEDIATE OUTPUTY FOR OQUALITY CONTROL

DELTA 0 FrOM THACE DELTA 0 Feon
LENGTH LENSTHIX)  WIDTH MIDTN WEDTH(Y)
X FEET) (FEET) ® FEET) W FEET) (FEETS
-6.0%9 1.2

-0.140 48.0

0.11y 4r.4 )
-0.143 48,1 T

0.032 48.0

-0.056 45,3 .

~0.014 48.3

-0.048 48.6

-0.090 49.1

~0.014 49.2

-0.018 a9.2

-0.090 43.7 =

0.090 .2

-0.088 45,7 N

0.029 49,6

-0.146 $0.4

-0.002 80.4

-0.054 $0.7

-0.066 $1.1 -

0.042 30.8

-0.301 51,4

0.085 91.1

-0.149 s2.0

~0.032 sz.2

o.o0? 52.1

-0.061 $2.9

0.000 s2.%

0.021 52.4

-0.021 52,3

-0.027 2.7

0.02% sz.8

0.004 82.3

-0.146 83.4

-0.029 §5.6

0,000 §3.6

-0,073 L 2% B

0.019 84.0 :

~0,048 54.3

~0.173 §3.§

0.101 94,8

-0.130 §5.7

0.108 84,9 .
~0.108 95,7 . .
-0.087 56,1 .

F-18

DELTA BEST €8T,
DISTANCE oF 0
AFEET) FEET)
N -
.,



LAPZET TEME
PF3S PIa SEC

RepeapoRbacabERRERERtARRRR AR R R R RS

ARNARAARARARARAARARARARARARARAN

3832238383283 488

34.49
54.62
54,78
54.9%
33.12
55.88
$5.45
55.62
33.78
55.9%5
§6.12
$5.26
56.43
$6.62
55.78
35,45
57.18
57.26
S7.45%
7. 62
sr.te
S7.9%
36.1¢2
Sa.re
Sa.48
S58.62
$8.78
Se.9%
S3.12
$9.28
39.4%
$2.62
$3.70
$9.95
o.18
O.ze
Q.49

.68

o.7e
C.09
2.8
9.28
8.49
8.02

DELWR

TERE
e

n.17
o.17
Q.17
Q.57
D.37
o.17
©.17
@37
0,17
©.17
o.17
017
©.17
©.17
0.7
0.17
T.i?
©.17
.17
©.37
D.17
T.1T
.17
©.17
o.37
0.7
.57
0.17
V.17
o.57
0.7
.17
D.17F
o.17
D97
.17
o.17
0.17
0,17
.97
.47
o.17
D87
T.t?

1HAGE
LENGTH
o FEET)

7.834
r.rre
T.834
r.804
T.118
7.68%
T.686
7.629
r.sr
7.628
r.512
7.570
7.511
7.539
F.539
T.393
?.394
r.%08
7.33%
7.393
r.276
r.279
r.ear
T.240
T.107
r.248
T.221
7.100

r.070 .

7.040
7.011
7.089
¥.018
T.040
8.981
6.95¢
e.92%
6.806
6,804
6,858
6.604
0.809
0.747
G.578

INTERHMEDTAYE OUYPUT FOR GUALITY CONTROL

OELTA
LENGTH
(R FEET)

-0.032
-0.05T
0.057
-0.030
-0.088
-0.033
©.002
-0.059
©.088
-0.089
~0,056
-0.001
-0.060
0.029
0.000
-0.146
0.001
-0.090
0.030
0.0%8
-g.117
-0.,008
~0,0368
0.029
-0,0%9
0.0%9
-p.025
-0.18%
-0.030
-0.030
-0.029
0.059
~0.058
0.029
-0.0%¢
~0,029
-0,089
-0.117
0.05¢
-0,029
0,029
-0.659
~0.059
-0.970

0 FrOM
LENCTH (3}
(FEET)

56.3
56,7
86.3
56.8
57.1
5r.4
7.4
sr.e
3r.2
§7.8
8.3
$8.3
58.7
se.5
%6.%
39.7
59.7
60.4
60.1
sg.7
60.€
60,86
61.1
¢o.9
ét. 8
60.9
61.%
62.1
62.4
62,7
2.9
62.4
62.9
2.7
63.¢2
83.48
6s.7
84.6
04,3
64.8
4.3
84,6
69.4
(2 2% 1

tracE
HIOTH
® FEEV)

DELTA
wibTH
® FEET)

O FROM
HIOTH(YD
(FEET)

oELVA
DISTARCE

(FEET)

F-19

BEST ESY.
oF O
(FEETY



ELAPSED TINE

KRS MIN SEC
44 41 5.7e
4 41 1.9%
84 4% 2.12
43 4y 2z.28
44 41 2,43
4 41 p.62
¢q 43 2.78
44 61 2,93
46 83 3,12
44 41 3.28
42 41 3,48
40 41 3,62
a4 a3 3.Te
a3 41 3,99
aa a1 s.12
48 43 8.20
44 41 4,458
a6 &1 4,62
44 o1 4,78
a6 81 §.937
L4 &3 §.12
a8 81 S5.Ke
qs 41 S5.43
&4 a1 5,62
a8 &1 5,718
éa €1 8,95
46 41 6.12
44 6y 6.%8
44 ¢1 6,65
a5 43 6.62
46 41 6.75
48 &1 0,93
48 4 T.12
440 41 7,28
44 41 7,43
a8 &1 T.62
c8 &1 T3
48 ay 7,99
48 £t 6.1
843 a4y 0.2¢
63 01 0.45
a8 41 ¢.62
as &1 8,70
44 04 0.09

DELTA
TIeE
[£:114]

o.17
0.17
0.17
6.17
0.17
0.17
0.17
o.37
0.17
0.17
0.17
0.17
O.1?
0.1?
0.7
a.37
0.17
0.17
0.17
O.i?
0.37
0.17
0.7
0.17
0.87
o0.17
0.87
0.7
0.17
0.17
0.17
o.17
0.17
0.17
0.17
0.17
.17
0.47
o.87
0.7
C.37
0.17
.17
.17

THAGE
LENGTH
I FEET)

6.629
[ 141
6.871
6.571
6.664
6.7680
6,717
6.688
6,541
6.600
6.463
6.542
6.854
6.512
6.%512
6.398
6.589
6.160
¢.248
$.830
6.307
6.259
6.190
6,162
6.150
6.308
6.191
6.102
6.16%
6.131
6.116
$.936
9.985
9.966
6.014
S.064
$.973
0.014
9.085
5.501
9.901
9.956
9.046
$.671

IHTCRHEDIATE OUTPUT FOR OUALITY CONTROL

DELTA
LENGTH
w FEEY)

0.0%%
~0.0%9
0,000
~0.000
0.293
-0.084
-0.063
-0.,023
-0.347
0.0359
-0.117
0.059
-0.088
©.0%58
-0.000
~D.117
-0.2058

O Faow
LENGTH (X)
(FEEY)

66.8
67,1
6r.%
[ 198
Ge.3
6s8.1
65.7
€5.9
67.4
66.8
68.0
6r.48
€8.3
er.r
er.7
69.0
1.3
3.0
10.6
5.8
89.5
70.6
1.3
7.8
71.5
69.9
rs.e
r2.3
1.6
1.9
2.1
ra.t
8.7
8.7
73.3
74.0
13.8
73.3
4.9
fa.6
74.0
4,0
19.4
73.1

16AGE
WIDTH
w FCET)

DELTA
HIDTH
® FEET)

0 fFrow
HIOTH(Y)
(FEET)

' F-20

OELTA 6CST EST.
OEISTARCE OF 0

(FEETY (FEET)



ELAPSED VINME
HRS HIN SEC

9.12
9.28
$.45
9.62
®.76
$.95%
16.12
i0.28
iG.é3
10.62
10.78
10.93
11.12
11.20
11.45

OELTA
TIKE
(3EC)

c.17
o.17
0.17
o.17
0.7
0.17
0.17
0.7
Caad
0.¢7
C.87
0.37
o.17
0.7
0.17

1HAGE
LENGTH
« FEET)

5.842
$.813
$.810
§S.720
$.710
S.783
5.723%
5.694
5.664
S.7e2
8,633
$.663
$.637
$.606
s.698

INTERMEDIATE OUTPUT FOR QUALITY CONTROL -

DELTA

i

ENCTH

x FEET)

-0.029
-0.029
-0.003
-0.090
-0.010

C.0T4
~0.0%9
~0.031
0,0y

0.057
-0.087

o.o028
-0.028
-0.031

0.092

0 FaON
LENGTH (XD
(FEET)

75.5
5.9
75.9
7.1
7.3
76.3
1.0
7.8
Fi.o
.
718.3
7.0
78.3
ro.7
7.4

THAGE
wWIDTH
x FEEY}

DELTA
HWIDTH
x FEET)

o FrO¥
wiDTHIT)
(FEET)

DELTA
DISTANCE
(FEET)

F-21

BESTY E8T.
oF b
(FEET) .



F-22

SERINE X EXPEQIRENT 8-20 .
Y 4 QIATANCE FROM CLOSTNG . ACCELEIRATION

ELAPSED YINE %
#RS HIN SEC FEETY ({431 ({131 ASENA 10 $/C VELOCTTY Frssece

B (FEETY (FTsSEC)
€4 40 33,79 £9.32 ’ -4,82 -2.12 37.9 0.000 0.000
4% 40 39.98 29,19 -4,48 -2.18 37.8 : 0.600 0.060
84 80 40.12 29.51 -4,60 - -2.20 38.8 0.600 0.000
42 40 40.26 : 30.00 -5.66 -g.22 38.7 0.000 0.000
44 40 40.45 29,81 -5,66 -2,28 38.% 0.000 - 8.000
€5 40 40,62 30.00 -3.73 -2,33 - 3e.? 0.600 0.000
45 40 40,78 30.30 -5.81 -2.30 59.0 . 0.000 ’ 0.000
44 40 4D.93 30.49 ~-5,03 : -2.,37 ) 39.2 0.000 0.000
44 40 41.12 30.60 -5.84 ~2.39 39,8 0.060 0.003
44 40 41.28 30.81 -5.62 -2.41 39.5 " o.000 . 6.G00
42 40 41.43 ) s1.21 -5.88 -2.43 %9.3 0.606 0.000
45 40 41.62 3t.1t -5.63 ~2.51 3%.9 © 0.000 0.000
48 40 41.78 31.48 -8.84 -2.51 40.2 0.000 0.000
44 4D 41,95 s1.87 -5.88 -2.9% 40,8 0.000 0.000
44 40 42.12 s2.09 ~9.89 -2.987 40,8 - 0.000 L 0.000
44 40 42.20 32.21 -9.0% -2.63 40.9 0.000 0.000
84 40 42.45 32,32 -5.7¢ -2.64 a1.1 0.000 0.600
€z 40 42.62 32.78 -95.87 -2.69 1.5 0.c00 ©.000
¢ 40 42.78 $3.01 -5.07 -2.68 4.7 0.000 .0.000
€4 40 42.99 33.01 -5.87 -£2.76 4.7 : 0.000 ©.000 -
s v 43,12 35.54 -5.58 ~2.82 L2 © " n.ono ©.000
44 4D 43.28 33.48 -3.e2 -2.84 az2.2 . ©.000 ) 0.000
44 40 43.48% 33,64 .. -$.e8 -2,90 42.¢ 0.000 0.000
45 4D 13,62 : 33.95 -3.89 -2.96 a,r ©.000 0.000
&4 40 43,78 34,51 -5.90 -2.98 43.0 0.000 6.060
44 40 43,93 34.19 -5.87 ~3.00 4z.9 o.000 0.000
44 40 se.12 34,70 -5,82 ~3.0% 43.4 0.000 . 0.000
44 40 ad.26 34.65 -3.61 -3.07 43.6 ©.000 0.000
64 40 44.49 34.93 ’ -9,82 -3.12 . 4.7 0.000 0.000
&4 40 44,62 33.07 -$.83 -3.13 43.8 0.000 ©.660
€5 40 44.78 33,58 -%,86 -3.20 44,3 0.000 0.000
48 40 44.99 39,24 -8, 17 ~3.24 43.9 0.000 0,000
@4 40 45,12 35.88 -§.0% -s.22 44,0 6.000 0.000
44 40 45.2¢ 35,58 -9.66 -5.28 64.3 - 0.000 ©.000
48 €0 85,45 38,84 -2,%0 ~5,33 4 45.0 0.000 o.000
€s &0 85,62 36.24 ~9,87 -9,39 45.0 ©.000 0.000
44 40 45.78 36,78 -9.92 ~3.40 49,8 0.000 0.000
€t ¢ 45,99 36.91 -5.94 -3.42 ’ IR 0.000 ©.060
€4 40 45,12 s7.20 ~5.91 -5,48 45,9 0.000 0.000
64 40 46.E8 37,63 -9.95 : -3,91 46.4 0,000 0.000
&5 40 46,48 36,06 ~9.9¢ -$,.82 46.6 0.000 0.000
&6 40 40.02 yr.50 -5.70 -3.61 26,8 0,600 0.000
44 60 40.19 $6.16 -9.67 ~5,04 46,9 6.600 0.000
o8

40 49,909 se.82 -9.8% -5.64 ar.0 ©0.000 6.000



ELAPSED TINE
KRS MIN SEC

ar.12
47.28
47,48
ar.62
ar,7e
47,93
48.12
4s.26
40.45
48.62
48.7e
48.98
49.12
49.2¢8
49,48
49,62
49.70
49.95
50.12
$0.28
80.43
50.62
50.78
80.95%
$t.12
51.%28
$1.45
81.6€2
S1.r8

51.95 -

2.2
S2.28
Sz.453
sz2.6p
sz.7e
52.958
33,12
ss.ze
53.4%
§9.82
93.7¢
53.¢89
94,18
4,88

5e.51
39.22
38.66
39,41
39.24
359.53
39.63
39.95%
40,43
80,43
40,50
41.00
40.58
41.07
40,91
4.74
41.73%
42,08
42.4¢
42.18
4g.e0
42,46
43.34
43,53
43.49
£3.¢66
43.66
43.74
£3.60
44.03
43.87
43.63
84,76
44,95
84,96
25,42
45,29
43,60
4c.78
46.00
43.08
ag.ee
46,90
L2 2% 1]

SCRINT X EXPERTHENT S-g6€

Y
FEEY

~5.63
-5.97
~5.86
-3.e8
-5.a8
-5.89
~-3.84
~4.3%9
-4,62
-5.85
~5.83
-4.T0
-4.63
-4, 87
-4.63
-4.62
-4,89
-4.64
~4.61
-4.T1
-4.5¢4
-4.52
~4.5%4
-4,35
~4.58
4,57
~4,51
-4.47
-4.48%
-4.52
~4.45
-4,48
4,53
-4,54
~-4.48
-4.70
-4.5%6
-4,95
-4,43
-4,5%
-8,448
-4.68
-8,40
«4,46

?
rECY

-3.73
-3.76
~-3.81
-3.04
~3.90
-3.95
-3.91
-4.00
-4.04
-4,07
-4.11
-4.10
-4.21
-4.21
-4.27
-4.38
-4.33
-4,39
-4.47
-4.48
~4,58
-4,39
-4.62
-4,87
-4.83
-4.76
-4.76
-4,13
-4,88
~8,05
-¢,97

-3.08

~9.11
-5,1¢2
-8.12
-5.18
-3,28
-5.19
~5,30
-9.37
-8.38
-9,49
-8.48
-5.59

D1STANCE FROM -
AGEMA YO 8/C
(FEET)

ar.2
48.0
47,4
6.3
4.0
46.3
46.3
48.C
49.1
es.2
49.2
4.7
4.2
4.7
49.6
0.4
0.4
$0.7
1.1
50,8
$1.8
51,1
52,0
sz.2
s2.1
se.s
se.$
52.4
s2.8
s2.7
s2.8
92.8
93.4
$3.0
3.0
94,3
54.0
$4.3
59,8
s4.e
ss.7
84.9
88.7
98,9

CLOSING
VELOCITY
FY/5€C)

0.000
0,000
0,000
6,000
0.000
0.000
0.000
0.000

F-23

ACCELERATION

Frse€ce

0.000
©¢.000

0.000
0.000
6.000
0.000
¢.000
0.000
0.000
©.000
8.000
0.000
6.000



GEMINI X EXPERINMENT S-26

ELAPSED TIME ] Y ? DISTARCE FROH CLOSING ACCELERATION
HRS MIN SEC FEET FEEY FEeT ACENA 10 5/C VELOCETY frrsECe
(FEET) . FL/SECH .

44 40 54,45 Co 47.61 P 14 -5.85 56.3 6.000 0.000
44 40 54.62 48,02 -4.36 -5,66 56.7 ©.000 : 0.000
64 40 S4.78 47.60 -4,3Y ~ =S$.70 86.3 0.0600 0.000
44 40 5¢.99 47.82 -4.32 -5.74 56.5 06.000 - 0.000
45 40 $9%.312 48.48 -4,08 ~5.18 | s7.¢ . 0.000 0.000
a4 40 85,28 - 4a.70 ~4,03 -3.87 §7.4 0.000 © 0.000
44 40 55.4% £8,67 -4.33 -5.91 . §$7.4 £.000 0.00¢
44 40 $5.62 49.11 -4.32 =5.97 1.0 0.900 0.000
44 40 55,79 48 .46 -4.02 -6,01 sr.2 0.600 0.000
44 40 $5.95 49,11 ~4.2% -6.06 sr.e 0.000 0.000
48 40 56.12 R9.58 ~£.30 ~6.12 $8.9 0.600 0.000
44 40 96.28 49.55 -4,3% 6,12 - . 56.3 0.000 : 0.000
44 4D %6.45 $0.01 -4.29 -6.1% ga.7 0.060 0.000
44 40 56.62 49.7¢ -4.20 -6.18 $8.8 . ©.000 s 0.000
44 40 36,70 49,78 -4,22 ~8.28 $8.3 0.060 0.000
€4 40 56,93 50.93 -4.87 -8.34 : 59,7 0.000 - 0.000
44 40 87,12 $0.92 - ~4,30 -6.39 $5.7 0.000 0.000
44 40 S7.28 $1.65 ~4,2% -6,48 80.4 0.000 0.000
44 40 57,43 51,40 -4.22 . -6.%0 60.1 0.060 0.000
&4 &0 57,67 8n . a% -4 17 -8 a7 .7 ° ©6.000 0.000
64 40 57,78 $1.88 -~4.21 -6.99 en.6 . 0.600 9.000
4¢ 40 57,3 51.89 -4.17 -8.64 60.6 0.060 0.000
4¢ 40 38,12 sz.38 T -s.zc ~6,68 €1.% o.000 0.000
£¢ 40 S8.28 $2,13 -4,18 -6.73 60.9 0.000 0.000
£4 40 Se.4S $2.62 ~-s.21 -6.02 61.6 ©.000 ©¢.000
44 40 58,62 sz.12 -4,19 . -6.83 - 60.9 ©.0co 0.000
44 4n So.78 52,33 -3.84 © ~6.67 81.1 0.000 0.000 -
&4 40 58,99 $3.37 . -8.17 -6.91 ee.t ©6.000 0.0G0
48 40 $9.12 $3.63 -4.07 -7.0¢ . 82,4 0.6c0 0.000
48 40 59.2a 53,69 -6,08 -t.08 N I R A 0.000 0.000
as €0 99,45 $4.14 -4.09 . ~7.18 T 2.9 '0.000 0.000
44 40 93,62 $3.62 -4,0¢ -7.18 " © c2.4 0.00C . 0.000
44 4D %3.7e $4.13 -4.06 -7.25 ce.9 - ©.000 6.000
4as 40 $9.99% §s5.607 ~6,089 ~7.26 62,7 Tt 0.000 0.000
44 a5 0.32 $4.40 -4,0% -7.33 63.2 0.000 0.000
4 o1 O.2e sa.87 ~4,08 -7.3% ¢s.4 8.000 . 0.000
48 41 0.49 Sa,92 ~4.02 -7,45 63.7 ©.¢00 - 9,000
€4 43 ©.62 9a.02 : -4.06 -7.8¢2 64,0 0.000 . 0.000
46 4y 0.78 85,46 ~4,00 -1.59 64.9 0.000 0.000
84 41 ©.93 85,13 -4,01 «7.66 64,9 ©.000 0.000
88 a1 §.12 95,45 ~4,00 -7.80 64,3 0.000 0,000
ae at .80 $6.00 -4,02 7.9 04,0 0.000 0.000
&0 81 1,49 $6.36 -4.01 -T.04 @9.4 ©.600 0.000

éa 41 .62 $a,.3¢ 5,908 «G.00 . er.s ©.000 0.000



F-25

CENINI X EXPERTUENT $-26
Y

ELAPSED TIKL X 7 DISTANCE FROM CLOSING ACCELERATION
KRS MIN SEC FEEY FEETY FEEY AGENA TO 8/C vELoCITY Frrssece
(PEET) (FI/SEC) -
4 41 1,78 s7.32 T -3.e6 -11.33 86,5 0.000 0.000
44 a1 1,93 57.51 ~3.¢68 ~11.64 7.1 6.000 0.000
48 41 2.12 57.90 -3.91 -11.87 er.t 0.000 - 0.000
4¢ 41 2.28 58.30 -5.080 ~8.1% 6r.1 0.000 0.000
44 43 2,45 83,43 -3.78 -8.18 64.5 ©.000 " 0.000
d4e 41 2,62 95,81 -3.61 -11.49 . 6s.1 0.co0 0.000
¢ 41 B.78 86,40 -3.8¢ -11.61 63.7 0.096 0.v00
44 4% 2,95 56,68 3,82 -1t.70 ¢5.9 B.000 0.000
44 41 3.2 $8.15 -3.684 -11.87 67,4 0.000 0.000
44 41 3,28 87,54 -3.78 -1t.66 68,6 0.000 0.000
45 41 3.45 $8.74 ~3.7% -12,04 68,0 ©.000 0.000
44 41 3,62 8s.12 -3.712 -1£,00 . 6T.4 ©0.000 ) 0.000
44 431 3.76 $9.03 -~5.15 -12.14 6s.8 .- 0.000 E 0.000
44 42 3.95 $8.42 - ~3.69 ~12.13 sr.7 6.000 0.000
48 41 .12 S8, 41 ~3.69 ~12.49 er.v 0.000 0.000
44 41 a.pe $9.65 -3.66 . =18,358 89.0 0.060 0.000
45 41 4,48 63.89 ls.17 -12.70 .3 0.000 ©0.000
s &3 4.C2 62.22 -3.70 -12.66 71.6 0.000 0.000
40 21 478 ey 24 -3 ar -se_ex LA © o.000 a.00a
44 a3 4.95 61.44 -3.39 -12.77 10.8 6.000 6.000
4 41 S92 60.87 - -3.64 -12.66 . 89.9 0.000 : 0.000
44 61 S.28 61.20 -3.58 ~12.79 10.0 0.000 0.000
44 41 5,05 6t1.67 ~3.56 ~-12.93 1.3 0.000 0.000
48 41 5,62 62,19 -3.53 -12.98 ° 71.6 0.000 ©.000
48 48 S.78 61,89 -3.56 -13.04 ' .3 0.000 6.000
44 &2 9.95 60,82 -3.40 -12,92 69,9 0.000 ©.000
48 a1 6.1@ 61,63 : -3.44 -13.10 .2 ©0.000 0.000
48 ¢5 6.28 62.89 -3.47 -13.89 72,3 0.000 0.000
48 41 @.49 62.18 ~3.4§ 13,39 .6 0.000 0.000
4¢ &3 6.62 62,90 -3.46 ~33.2¢9 T1.9 6.000 0.060
43 81 6.70 62.69 -3.38 -15.29 12,8 0.000 0.0060
44 48 6.9% 64.99 -3,38 -~13.63 ra.1 0.600 0.000
4 &4 T.1p 6a.23 -3.34 -13.60 .7 0.000 0.000
42 43 7.pe c4.21 -3.34 -13.72 7.7 0.000 0.000
as &4 7,49 63,94 ~3.07 -18,61 7.3 0.000 0.000°
44 a2 7,62 62.16 -3.34 15,57 r4.0 0.000 0,000
44 a1 7,78 64,36 -5,0% -13.64 3.8 0.000 0.000
@8 45 7,99 63.85 -3,33 -13.81 3.3 0.000 0.000
@5 &3 .12 63.42 -3.07 ~14,16 74.9 0.000 0.000
48 &y o.v8 63,82 -5.28 ~14.18 74,8 0,000 0.000
-84 41 0,89 04,49 -3,30 14,13 74.0 0.000 0.000
&2 a5 .62 es.17 -35.29 -15,94 74,0 0,000 0.000
40 4% G.78 63.57 -3.07 -1¢.1% rs.4 ¢.600 ©,000

44 45 0.9089 65.56 ~$.80 -$4,4% 8.9 g.c00 0.000

a



- F-26.

CEMING X EXPERINENT $-26 . )
DISTANCE FRrOM CLOSING ACCELERATION

ELAPSED TIHE 2 v 7
MRS MIN SEC FEET FEETY FEEY ACERA TO S/C YELOCITY rrrogce
(FEET) (FY/SEC)

46 41 9.12 65,94 -3.08 -14.44 5.9 0.000 0.000
44 45 9,28 66,52 -5,09 -$4.53 75.9 6.000 0.000
44 41 9,45 €6.33 -3.18 ~54.63 5.9 . 0.000 L 0.000
48 21 9,62 67,51 -3.12 -14.77 7.1 6.000 : 0.000
46 a1 9,78 6r.es -2.68 18,22 1.3 0.000 0.000
48 21 9,98 66,65 -3.14 -148,81 6.3 0.000 - e.000
44 81 10.12 67,41 -3.11 -ta.98 tr.o 0.000 .¢.000
44 o5 1u.ce €7.82 -3.12 ~15.08 Te.s 0.coo 0.000 .
- 44 24 10,48 se. 2¢ -z oo -23_to r?.0 © p.ooo ¢.000
44 43 10,62 6r.63 -s.07 ~13.1¢ 7.1 0.000 . g.000
40 431 30.Ta 68.61 =308 ’ -35.28 18.3 0.000 0.009
44 41 10,95 0s.21 -3.00 -28.3¢ .y " o.oo00 - 0.00C
&4 a3 11,12 86.56 -3.01 ~15.40 r8.3 0.000 0.000
44 4t 11.88 6s.59 -2.97 -39, 48 r8.7 0.60C 8.000

46 41 11,45 er. 12 -2.99 -15.36 r7.4 o.o00 g.oc0



ELAPSED YIKE
KRS NIN SEC

n'ncolanu~n~n-n-~nnnn~nunnn-~nnnm~nnnnnnn~nn

46.00
47.00
48.00
49.00
$0.00
20.600
£i.00
22.00
£3.60
£4.00
£5.00
26.00
2r7.00
#6.00
29.00
30.00
31.00
32.00
33.00
34.00
35.00
3é.00
37.00
58.00
$9.00
40.00C
41.C0
42.00
43,00
44,00
45,00
46.00
47,00
48,00
49,00
50.G0
%1.00
$2.00
$5.00
$4.00
99.00
$6.00
$7.00
$2.00

DELTA
TIME
(8EC)

8668.00
1.00
1.00
1.00
1.0

30.00
3.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
t1.00
$.00
1.00
1.00

TMAGE
LENGTH
X FEET)

19.182
19.604
19.69)
19.040
19.276
17,353
i7.2%8
17.712
17.785
1r. 712
i17.532
$7.43%
17.167
17.023%
18,943
15.92¢6
15.93¢4
16.126
18.428
16.242
16.384
16.420
16.495%
16.462
16.372
16,352
16.289
16,198
16,248
16.110
13.924
15.955
15.9%¢
15,943
15.940
15,929

15,974

19.974
15.914
15.978
15,988
15.999
1%.02¢
14,990

IMTERKREDIATE OUTPUT FOR GUALTYY CONTROL

DELTA
LENETH
(R FEET)

0.008
0.194
0.302
-0.186
T 0.139
0.038
0.039
0.003
~0.090
~0.040
-0.043
-0.C99
0.043
-0.138
~0.168
0.030
0.063
-0.018
-0.003
-0.011
0.043
0,000
-0.039
0.035¢9
0.018
0.011
~0.978
«0.008

0 FroM
LENGTH IX)
(FEET)

3r1.0
ss.2
38.0
37.3
36.e
40.9
4.1
39.9
39.9
39.9
40.5%
40.7
41.8
a.7
41,9
44,6
44,8
44.0
4.8
4.7
43.3
43.2
43.%
43,1
43,4
43.8
43.8
e3.8
43.7
44,1
44,0
44,9
qe.8
44,5
44.9
4.6
44,4
84,8
44,6
¢s.4
84.4
84.4
41,3
&r,§

THAGE
wioTH
&R FEET)

DELTA
wIDTH
] FEET)

o FroH
wIDTHY)
FEET)

DELTA 0EST EST.

DISTAMCE ©F D |

(FEET) (TEETY
T~



EHAGE
LENGTH
(R FEEY)

16.01¢
18,0814
16.038%

F7-28

- .- R -

IRTERMEDLATE OUTPUT FOR OQUALITY CONTROL

CELTA b FPro# I10AGE OFLTA "0 FrOH DELTA - gEsY Es%.
LENETH LE*ETH (XD VIDTH HIDTH WIDTH (Y} OISTARCE OF D
W FEET) - (FEET) x FEET) (k FEETY (FEET) (PEET) ey
1.084 64,9
0.000 44.3
0.028 04,3



ELaPsSED TIRE
“ES mIM SEC

DB ORMOVIPONRLHOPBRODBDVOMHONIEORNDROVERMNRORNORBRDRRN

46.60

£7.00
46.00
49,00
86.00
£0.00
£21.00
£2.,00
23.00
24,00
£5.00
26.00
27.00
£68.00
£9.00
56.00
$1.00
32.00
53.60
34.00
33.00
38.00
3r.00
38.00
39.00
40,00
43.00
4z.00
43.00
£4.00
43.00
46,00
47.00
48.00
49,060
$0.00
$31.00
$2.00
$5.00
$4.60
$3.00
$0.00
§r.o0
$e.00

Feer

19.8¢
ga.86
24,62
25.084
r3.37
g8.97
29.20
£6.05
£7.93
£8.08
£6.49

‘ge.69

29.30
29.6%
£9.80
Je. &1
52.38
3t.e7
51,06
31.86
31,80
$1.0p
30.e8
30.89
51,40
31.9¢9
3.5
$1.%¢4
51.4%
31.7¢
se.26
32.14
32.14
e 16
se.16
sE.7
3e.01
sz.02
se.t0
s2.02
$1.80
31.08
4,72
$4.95

0.80

cconpaoopoenoo
- g B B T T b B

PPN

0.28
[ 9.1 1
Q.37
0.42
C. &7
0.44
0,53
0.8%3
G.65
G.€0
0.¢s
0.6
0.¢3
¢.62
o0.62
0.62
0.62
0.62
0.62
.87
2.29

STegnel X1 ERPERIKIKT §-2C
v

FEEY

?

8.70
6.64
9.13
9.38
.31
12.¢22

12.26 -

i11.98
12.37
11.96
12,30
te.62
12,61
$€,99
i13.07
15.6¢9
13,68
135,88
13.36
13.48
13.59
13.72
$35.91¢
13.79
§3.92
13.9¢
14.0¢
14,07
14.08
14,19
14,38
146,482
14,40
$4.50
14,832
14,00
$4.71
$4.69
14.72
14.09
14,70
$14.69
15,49
18,51

DILYARTE Foou
AGEHA TO S/C
FEET)

sr.0 -

s¢6.2
%6.0
37.3
36.8
40,9
1.1
9.9
s9.9
39.9
40.3
40.7
41.4
a5.7
43.9
49.¢
4a.¢
ge.0
43.2
as.¥
as.s
43.8
83.3
4s5.8
e3.8
a3.s
43.6
é3.6
&3.7
48,4
44.6
44,9
44.5
44,5
aa. 5
4.6
as.8
84.8
a4.6
se.6
60,8
4s.6
87.9
ar.$

CLOSTNG
VELOCITY
FT/SEC)

0.000
0.000
0.000
0.000

0.000
0.000
0.000
G.o00
0.000
0.000
0,000
0,000
0.000
0.000
0,000
0.000
0,000
0,000
o.o000
0.000
0.000
0.000
0.000
0.000
6.000
o.000

7-29

ACCELERATION
frssece

6.000
©.060
o.000
0.060

" o.0n0

0.000
0.660
0.600
0.050
0.000
6.600
0.060
0.000
0.000
©.000
0.0060
6.0600
©0.000
0.000
6.c00
0.000
6.660
0.660
0.000
o.0c0
6.600
0.000
0.000
0.000
0.000
0.000
0.600
0.000
6.00G
0.060
0.000
©.666
0.000
6.060
0.000
©.000
0.000
0.000
0.000



ELAPSED TINE
KRS WIW SEC

2 26 59.00
£ 89 o©.00
£ ¢ .00

FECY

F1.52
S1.€7
21.69

Seege? uE EXPEBRIEINT §-20
v

b 4 0I8TARCE FroH
CEEY ({134 AGENA TO 8/C
(FEET}
.
g.62 14.86 44.9
o.62 14.68 44,3
8,62 14.07 44,9

CLOSING
veLoltryY
(FT/s8ECY

0.000
6.000
0.000

F-30

ACCELERATION

FI/8ECR



ELAPSED YIvE
HRS MIN SEC

29 ¢.60
e 3.00
29 4.00
29 $.00
29 6.G0
9 T.00
29 .00
29 9.0G0
29 10.00
29 11.0G0
29 t2.00
29 $3.00
29 14.00
29 15.00
29 16.00
2 $7.00
29 fe.00
£9 19.00
29 sn.nn
t9 21.00
23 22.00
29 £3.00
24.00
29 £5.00
29 88.00
g9 27.00
t3 2e.00
29 £5.00
£9 30.00
29 35.00
g9 32.00
29 33.00
£29 34,00
29 33.00
29 36.00
29 37.00
£9 88,00
29 $%.00
&9 40,00
29 41.00
g9 £2.00
&9 43,00
£9 44,00
29 45.00

mﬂ"””ﬂ“ﬂﬂ'"n"ﬂNN”"NNWN”H"\UNNMNNN”NI’OQ"NN”"N“N
~
L]

OELYA
TInE
(2144 ]

$.00
$.00
$.00
1.00
1.00

terce
LERCTH
® FEET)

15.910
15.613
15,571
19.8719
18.454
15.408
15.2¢8
$4.22%
15.206
14,152
14,183
$4.107
14.139
14.154
14,134
14,450
14,227
§4.241
14.288
14,1524
t14.208
14,537
14.810
316,203
14,298
14,338

14.210

14.333
14,842
t4.183
§4.079
14,018
$4.018
$13.971
$3.648
13,957
13.77e
13.832
13.899
13.048
13.823%
13.730
13.684
15.038

INTERKEDTAYE OUTPUT FOP CUALITY COMTROL
0 Frowm
LENCTH (XD
(ECT)

DELTA
LERGTH
Kk FEET)

15.910
-0.097
-0.242
0.00e
-0.125%
~-0.046
-0.139
-1.043
0.980
-3.052
0.029
-0.,077
0.032
0.018
0.000
-0.,004
6.077
0.014
0.018
-0.102
C.534

T -0.15¢

c.ors
~0.007
0.69%
0.040
-0.128
0.323
-0.09¢
-0.059
~0.504
=-0.086%
0.000
~0.048
-0.124
0.309
~0.479
0.19¢
~0.072
-0.01¢
~0.024
~0,09%
~0.046
~0,048

ar.s
48.1
48.9
se.e
9.2
49.48
49.8
3.8
56.0
$3.7
5.6
83.9
3.8
83.7
§3.7
55.8
3.8
$3.4
53.4
53.7
53.2
3.8
$3.9
$3.6
3.2
83.1
$3.5
3.1
3.4
$3.6
$4.0
$4.3
§4.3
88,6
54.9
$4.8
5.2
$5.¢
4.9
§4.9
$3.0
$5.4
55.6
$5.6

pELTA
wIOTH
® FEET)

F-31

0 FeoH DELTA BESTY €8T,

WIDTH(Y)  DISTANCE OF ©
rEET) wEET)  (FEET)
- ‘\ N



“FLAPSED TINE
s KIN SEC

RBRVORVRRIZRVRBOLEDOODRORMOOHHHDRIOIO NN NNN NN NN

46.00
47.00
£8.00
49.00
$0.00
%1.00
52.00
53.00
$¢.00
$s5.00
$8.00
57.00
£9.00
39.00

0.00
3s.00
36.00
37.00
$6.00
33.00
40.00
45.00
42.00
43.00
44.00
45.00
46,00
47.00
48.00
£9.00
$0.00
5t1.00
52.00
$3.00
$4.00
§3.00
§6.00
§7.00
§99.00
59.00

0.00

1.00

g.c0

3.00

OfLTA
TIHE
{3EC)

$.00
1.00
1.00
1.00
1.00
1.00
1.00
§.00
1.00
1.00
$.00

THAGE
LENGTH
= FEET)

15.57%
13.601
13.533

13.553 .

13.500
15.453
13.473
13.429
13.462
13.264
13.310
13.209
13.363
$3.137
13.093
11,812
1t.¢850
13.922
15.4348
11.€03
11.547
11.527
11.32¢0
$1.320
11.337
11.320
11.520
11.3¢6
11,868

11.307
18.29¢
1.337
11,328
1t1.238
i1t.279
§1.268

11.268

11.264
15.814
10.2¢0
$1.520
t11.87¢

11.£906
10.807

- INTERMEODIATE OUTPUT FOR QUALSTY CONTROL

OELTA
LENGTH
(K FEET)

-0.088

0.022
-0.048
0.000
~0.046
-0.03§
0.022
-0.048
0.633
-0.198
0.046
-0.101
-0.046
-0.046
-0.024
-1.281
-0.152
-0.138
-0.688
0.169
-0.256
0.180
-0,199
-0,009
0.0t%8
-0.018
©.660
0.046
-0,108
0.046
-0.012
0.042
-0,013
-0.036
-0.011
-0,016
0.000
©.003
-0.091
-0,933
1.059
-0.049
-0.021
-0.963

o From
LENCTH (X)
(FEET)

$6.0
5.9
6.8
$8.1
6.3
$6.9%
56.5
56.8
56.9
57.4
sr.e
87.6
§r.e
8.0
$8.1
64.4
65.2
66.0
66.95
¢s5.¢
ér.0
68,0
sr.2
er.e
6r.1
ér.2
6r.¢e
68.9
67.8
€¢r.s
67.3
er.3
er.e
67.4
67.8
6r.¢6
6r.6
ér.s
¢7.8
8.8
ar.g
7.8
1.8
3.9

THAGE
WIDTH
R FECT)

PELTA
wvIOTH
x FEEY)

0 Frow
WIDTH (YR
(FEET)

l

PELTA
DISTAKCE
(FEET)

F-32

DELY E8T.
oF D
weeny



L

ELAPSED TIHE
KRS HIN SEC

nwnnmnnnnuunn'anmnnnnnnunnnnwnnnum

4.00
$.00
6,00
r.o0
6.00
®.00
10,00
11.00
12,00
13.00
14.00
$5.00
16.00
17.00
18.0C
19,00
£0.00
£1.00
t2.00
23.00
24,00
£5.00
26.00
27.00
26.00
£y .00
30.00
31.00
$2.00
3$3.00
§s8.00
3%.00
$6.00

OELTA

TIME
{8EC)

1.00
t1.00
1.00
1.00
1.00
.00
1.00
f.00
§.00
i.00
1.00
1.00
1.00
1.00
1.00
1.00

IMACE
LERCYH
m FEETY

11.2614
10.228
10.06¢8
16,113
10.193
10.09$
10.165
10.348
9.996
10.018
9.994
9.967
9.972
9.967F
9.916
®.85¢
$.810
¢.800
9.6390
9.673
9.674
9.57%
9.613
9.60¢"
¢.528
9.567
9.58¢8
9.432
P.342
0.287
¢.267
$.81%
0.884

TMTERNEDIATE OQUTPUT FOR UALERTY TOHTARXL

DELTA
LENCTH
® FEET)

C.974
-1.033
~0.140

6.0z

0.061
~0.100

P Frow
LENCTH (X)
CFEET)

67.6
74,48
15,46
5.8
14.86
1%.4
Te.8
75.0
76.1
5.9
16,8
16,3
76.3
r8.8
T6.7
Tr.e
77.8
fr.e
7e.5
re.6
8.6
79.4
re.s
15.2
79.9
79.9
6.7
£0.7
81.4
ée.§
&1.9
6t.7
e2.7v

THAGE
vIDT™
@ FEET?

DELTA
HIDTH
@ FEET)

0 FRO#
wIDTK (Y}
{(FEETY

OELTA
PISTARCE
(FEET)

F-33

GESY £8T.
oFf O
(FEETS



ELAPSED TIHE
HRS MIN SEC

mnmunnntalumnn»nnnnnnnnnnnnnnnnnnnnunnnnnnnnnn

£.00

3.00

4.00

5.00

6.00

T.00

8.00

9.00
10.00
11.00
12.00
13.00
14,00
1%.00
16.00
17.00
16.00
19.00
26..00
21.00
22.00
£3.00
24.00
25.00
£6.00
27,00
28.00
£29.0G
30.00
31.00
Jz.o0
33.00
34.00
33.00
36.00
8r.o0
38.60
3$9.00
40,00
41.00
42,00
43.00
44,00
4$.00

FEEY

© 34,858

54.78
35.38
39,31
35.64
35.78
3¢.70
39.6¢
36.40
39.78
39.062
39.8¢
39.70
39,61
39.58
39.5%7
39.29
39.24
39.19
59.4%
38.9¢
39.39
39.10
59.12
$8.78
S0.63
$9.00
36.66
368.62
38.99%
59.3%
39.%0
39.51
39.67
4p.06
$9.5%9
£0.83
$9.67
$9.98
$o.07
40,06
40,22
80.87
a0, 88

GENINE X3 EXPERIHENT
Y

$.65
8.6y
5.712
$.69
$.7%
5.7
.19
6.26
S.02
6.23
6.8
6.18
6.12
e.13
é.118
8.09
¢.02
6.02
8.01
6.01
$.88
5.97
§.66
5.e5
.04
8.76
.91
.79
.73
s.17
$.72
$.79
$.73
$.75
.78
S.12
s.68
.70
8.79
$.79
.08
8.2
$.67
$.17

£-28
b 4

ieg.12
t12.20
12.85
$2.99
15.828
13.32
13.45
14.52
13,51
15.08
15.25
15.51
15.53
15.64
15.75
15.83
1%5.7¢
15.74
13.7>
18.28
16.e¢
16.35
16.50
16.63
16.%0
16.44
18.64
36,45
17.03

17,353

17.51
17,68
tr.07
17.79
18.09
16.13
10.42
12.80
18.34
16,33
16.5¢
19,08
19.£6
19.80

F-3k4

DISTANCE FROM CLOSING BCCELERATION
AGENA YO S/C VELOCITY rFr/sece
- (FRETS tFr/sec) -
ar1.8 0,000 0.000
48.1 0.000 0.000
48.9 0.000 ) 0.000
46.8 0.000 . o.o000
9.2 0.000 0,000
49.4 0.000 - 0.000
a9.8 0.600 ©.000
s3.8 0.000 0.000
s0.0 0.000 0,000
$3.7 0.000 0.000
$5.6 0.000 6,000
$3.9 0.000 . 0.000
s3.6 0.000 - 0,000
ss.7 0.000 : 0.000
53,7 0.000 0.000
ss.8 ©.000 0.000
- 33,8 0.000 0.000
93.4 . 0.000 0.000 -
53,4 5.060 2,000
5.7 0.000 0.000
$3.2 0.000 0.000
53.6 0.000 0,000
83,8 0.000 0.000
93.6 ©.000 0.00¢0
$3.2 0.000 0.000
93,1 0.000 ~ 0.000
$3.5 0.000 ©.000
$3.1 0.000 ‘0.000
§3.4 0.000 0.060
$3.6 0.000 0.000
$4.0 ©.000 0.000
$4.9 0.000 0.000
$¢.3 0.000 0.000
$¢.4 0.0n0 0.000
$4.9 - 6.000 0,000
54.9 0.000 0,000
83,2 0.000 0.000
$4.8 0.000 0.000
84,9 0,000 0,000
$4.0 0.600 0,000
55.0 0.000 0.000
9%.8 0.600 0.000
$5.0 ©.000 0.000

8.6 0.000 0.000



ELAPSED TIME
MRS HIN SEC

W&”NN"QNQWNNNQQNN'lﬂ'd’0NND""QNNNNNNNNNNNNHMNNN

46.00

47,00
48,00
49,00
80.00
31,00
$2,00
$3.00
$4,00
53.00
55,00
$7.00
$6.00
39.00

0.00
35.00
38.00
37,00
38.00
33.00
40.00
41,00
42.00
43.00
44,00
45,00
46,00
4r.00
48.00
49.00
$0.00
$1.00
$2.00
$3,00
54,00
$5,00
56.00
97,00
$6.00
$9.00

0.00

1.00

g.00

9.00

FEET

40.69
40.59
40.77
40,78
40.94
40.90
43.07
a1 .24
41.43
45.73
43.53
41.687
42.08
4z.21
ar.14
48.19
49.39
49.89
$0.48
St.18
50.33
$1.417
$1.63
9t.76
83.87
51.93
§1.93
32.%2
42,38
52.%1
52,56
s2.63
sz.e6
sz.o7
3$3.£8
93.¢e
$3.381
$3.60
$9.63
53.3¢
93.02
$3.80
S9.92

Y

FEEY

¥.96
0.10
T84t
£.36
0.19
6.35%
£.53
8.3%¢0
&.40
iD.20
6.3%0
8.08
6.68
£10.59

8EHING XI EXPERIBENT 8-20
4
FEEY

19.49
19.5%2
19.99
19.5¢9
19.66
£0.41
t19.72
9.7
15.73
£0.4%0
£0.47
20.80
20.€8
£21.03
B1.48
23,35
re.9s
£3.2%
B3.14

aa as
o2.2%

2z.62
£21.99
22.12
21,83
24.10
21.11
20,953
20.02
£0.22
15.74
19,85
16.51
§0.54
16.49
18.356
17.99
17,59
17.30
$7.47
10.5¢
18,02
$£5.99
$8.70
16, $¢2

DISTANCE FROM
REEHA TO 8/C
(PZETY

$6.0
$5.9
36.4
6.1
s¢.3
56.5
$6.5
$6.6
$6.3
3.4
7.8
1.8
1.8
§6.0
56.4
64.4
[ 2 2% 4
66.0
[ 1:9% )

7.2
6r.2
7.1
er.e
ér.2
66,9
7.6
er.3
7.3
or.t
er.?
6r.4
er.s
¢r.6
1.6
07.§
ér.0
fe.t
e1.2
7.8
67.6
3.9

CLOSIHG
vELOCIYY
FY/SEC)

o.o000
0.000
0.0080
0.000
0.000
G.000
0.000
o.000
0.000
o.co0

0.000
©.000
©.000
0.000
0.000
¢.000
0,000
0.000
a.000

F-35

ACCELERATIONR
Fr/8€Ce

p.000
0.000
6.000
0.60D
0.000
0.000
0.000
0.000
0.000

©0.000
0.000
0.000
0.000
©.000
0.0a0
6.060
0.0600
0.000
0.000
0.000
0.000
6.000
0.000
0.006
©.000
0.000
0.000



ELAPSED TINME
HRS MIN SEC

T L L L L L E L L N N NI B B B B BN B L ]

4.00

s5.00

é.00

r.00

e.0o0

2.00
10,00
11.00
12.00
135.00
$4.00
15.00
16.00
17.00
i6.00
19.00
20.00
21.00
£z2.00
£3.00
g4.0C
25.00
£6.00
£7.00
r8.00
£9.00
30.00
51.00
32.00
$s.00
84,00

35.00.

26,00

FEEY

53.92
60.38
61.3¢
61.29
€0.91
81,61
61.17
61,47
62,54
82.40
62.63
62.89
8£.95
€3.09
63.43
¢3.97
64,33
64,40
65.58
€5.58
¢s. 62
66,40
ee. 1t
86.20
67,00
60.67
86,869
6r.a9
¢8.62
¢9.46
¢o.1¢4
ee.or
fo.on

GEHINT X1 EXPERIMENT
- Y

FEET

8,82
10,72
15.01
11.06
11,13
11.29
§1.18
11.33
1t.70
11,64
11.78
i11.67
11.72
1t.98
fg.11
19.926
2,28
ie.32
12,65
12.78
12.66
13.07
12.93
13.14
13.22
ig.9%0
i3.18
13.99
13,06
16.19
£3.99
16,91
f4.57

528

£4.94
16. 48
16.46
$6.00
14,92
15,08
14,75
13.80
$4.08
13.94
13.64
13.29
t2.90
12.95
12.32
12.09
12.03
i11.92
f1.28
i0.817
10.47
10.35¢
10.27
9.36
?.09
.05
9.28

8.05 °

.72
v.42
1.37
8,99
6.2¢

DISTANCE FROM
AGENA TO 8/C
(FEET)

er.¢6
74.8
75.4
r9.8
74.8
75.4
T4.8
15.0
6.1
5.9
6.8
76.3
T7€.%
5.8
7.7
ir.2
17.5
7.6
76.5
13.6
6.6
79.4
9.8
10.8
8. @
9.5
fo.7
00,7
81,8
62§
et.9
01,7
ge. 7

CLOSIHG
vELOCIYY
Fr/7sECh

' 8.0GGo

0.050
0.00U0
8.CLo0
0.000
©.000
0.000
©.000
0.000
0.000
0.000
€.000
0.000
0.0006

F-36‘ -

ACCELERATION
Fr/8ECe

0.000
a.000
0.000
0.000
a,000
0.000
0.000
0.000
0.c00
0.000
0.c00
0.000
0.000
©.000
0.000
6.000
0.000
0.000
o.000
0.000
0.000
0.000
0.000
o.000
0.000
0.000
0.000
0.000
0.000
a.000
0.000
0.000
0.600



BELAPSED YIwWE
MRS MIE SEC

B P WY N UYBYYBEURBUWYUUY YWD EUORBDWEEWYLUEWYYBUOYa

36.60
3t1.00
38.00
39.60
40.G0
41.00
42.00
4%.00
42,00
£5.00
£46.00
47,00
48,06
49,00
30.00
$1.00
s2.00
53.00
$4.00
33.353
$&.00
$7.00
s8.00
$9.00

0.G0

1.00

£.00

3.00

£.00

$.00

¢.00

t.00

.00

$.00
10.00
11.60
12.00
§i3.00
14,00
19.00
16.00
17.00
18,00
10.00

DELTA
Ting
(SECH

13296.00
1.00
1.00
1.00
.00
1.00
1.00
1.09
£.00
1.00
1.0G
1.00
§.00
1.00
1.00
$.00
1.00
$.00
1.00

1.00

1.00

1.00
1.00
$.00
1.00

IMacE
LENCTH
(R FEEY)

2,863
e.792
2.088
£.664
t.808
2.792
2.7s92
2.792
g.817
B.T68
‘g.720
£.816
£.768
£.840
E.T44
2.768
R.T744
B.698
2.672
£.533i
£.551
£.481
B.4719
g.43¢
2,438
P.431

1.9%8
£2.040
$.096
3.7a0

F-3T

TINTERWMEDTATE OUTPUT FOR OUALITY CONTROL

DELTA D FrOM INAGE DELTA 0 Faow DELTA BEST EST.
LENGTH . LENGTH(X)  WIDTH WIDTH WIDTH(Y)  DISTANCE OF D
i FEET) (FLET) W PEET) ® FEEY) (FEET) FEET) (Fttf!
2.06% 10.8
-0.073 10.8
0.096 16.4 R
~0.024 10.8
0.024 10.4
-0.056 10.8
0.000 10.8
-0.000 10.8
0.024 10.7
-0.049 10.9
-0.048 11.1
0.098 10.7
-0.048 10.9
o.072 1G.6 . .
-0.096 11.0
0.024 10.9
-0.024 11.0
-0.048 11.2
-0.024 11.3 R
5,386 ii.8
0.000 11.¢
-0.070 12.1
-0.002 12.1
-0.048 12.4
0.000 12.4
0,000 12.4
-0.024 T 12,8
~0.072 12.9
-0.02¢ 13.0
0.000 13.0
-0.048 13.3
-0.096 13.9
0.604 13.9
0.C48 13.6
-~0.096 1¢.¢2
-0.024 54,8
-0.024 14.8
0.024 t14.6 3
-0.072 16.9
0.046 14.8
-0.072 19.1
0.046 18,7
1.0630 1.7
-0.10¢ 7.0



CLAPSED TInE
*rs MR sEC

P BB OGP WY IO EWEWYBOERBUVULWBBOLYUE WEYWVWLYLEEOEY

£6.60
£1.00
£2.00
13.060
24.00
£3.00
£26.00
e7.00
te.00
#3.00
30.00
31.00
3z.00
$3.00
3¢.00
3%.00
§6.00
31.60
2,00
39.00
40.60
iU
42.00
43,00
44.60
45.00
£6.00
a¥.00
48.00
49.00
$0.00
$1.00
$£.00
$3.00
85,00
§5.00
$¢.00
$7.00
®.00
$£.00

0.60

1.00

2.00

$.00

DELTA
TIKE
[$11¢}

1.00
1.00
t.00
1.00
1.00
$.00
1.00
1.00

1HACE
LENGTH
(R FEET)

1.%39
1.4%2
t.568
1.569
1.51¢
1.968%
$.589
1.468
1.448
1.516
. t.468
1.492
1.446
1.444
1.398
1,448
1.396
1.42¢8
i1.57¢
1.58%
1.527
§.340
1.386
1.%20

INTERHEDIATE OUTPUT FOR QUALITY CONTROL

OELYA
LERCTH
m FEEY)

0.c2e
-$.913
-0.001
o.orz
~0.1€66
0.072
0.02¢
~0.096
-0.02¢
O.uio
0.024
-0.048
+0.096"
0.024
~0.024
g.c00
0.048
-0.120
-0.,001
0.048
-0.042
~5.098
o.072

. D.o2¢

-0.072
0.048
0.024

~-0,120

-0.024

-0.048

-0.072
~0.043
~0.002
o.oe2
-0.023
0.00%

0 FRONW
LENCTM (X}
(FEET)

7.9
15.¢
15.8
15.¢2
16,7
16.0
1%5.8
te.7
16.9
16.9
16.7
7.1
8.1
1T.9
16,5
t18.1
17.6
16.9
18.9
18.4
i8.9
25,82
19.2
18.9
1%.8
19.2
18.9
20.8
20,8
19.6
20.%
20.2
20.8
0.6
£1.6
£206.8
21.6
£0.6
21.9
ge.6
ge.?
22.S
2g.T
22.8

THAGE
WIDTH
(R FEET)

DELTYA
wI0TH
iR FEET!

o FRoR
wIOTH (Y]
(FEET)

DELTA
DISTANCE
(FECT)

F-38

BEST EsT.
of b
(FEET)



8 APSED TINE
RS Hiw SEC

43 4.00
43 %.00
43 6.00
43 71.00
43 8.00
43 s.00
43 $0.00
43 $1.00
43 12.00
43 13.00
4% $¢.00
43 23.G0
43 5&.00
43 +1.00
€3 ¥5.00
43 39.00

49 11.00
43 E2T.00
43 £¥.60
43 £5.00
43 £5.00
43 #¢.00
43 pF.00
43 0,00
43 .00

BV UODREBBDWERPUBRWEEOELELE
"]

DELYA
TIME
{(SEC)

1.00
.00
1.00
$.00
.00
1.00
1.00
£.00
1.00
£.00
$.00
£.00
$.00
.00
1.60
.00

1 .11
LENGTH
R FEET)

$.377

INTERKICIATE OUTPUY FOR QUALITY COHTROL

DELTA
LENCTH
(x FEET)

0.040
-0.087
-0.078

D FrOM
LENCTH (X)
{FEET)

21.9
£3.3
£4.8
£3.8
£6.0
23.3
23.0
25.0
es5.2
e2.2
23.6
£3.%
24.9
gs.8
6.7
26.6
27.8
er.e
26.0
e7.0
29.9%
28.4
£6.0
&rv.¢
29.0
ge.3

THACE
vIDTH
R FEET)

DELTA
vIDtH
w FEET).

0 front
YIDTH (Y}
(FEET)

F-39

OELTA BEST ESYV."
DIsSTAKKE OF O
(FEET) (FEET)



TLAPSED TINE
MRS WIN SEC

PR B U P WEBR DR Y BOYIDUNUAYTUNRNSERHNWESVLOBEEYEYEWWY “ -

5.00
6.00
7.00
¢,00
.00
10.00
$1.00
t2.00
13.00
14,00
§5.00
16.00
t7.00
$6.00
i19.00

"
FEET

t.er
2.14
S 3.79
.60
1.79
2.14
2.14
2.14
£.08
-12.9¢
2,41
2.05
z.23
1.96
2.32
t.23
2.2
£.90
£.60
.15
3,42
3.4
s.08
3.68
3.64
5.78
4,12
a.e¢
.23
4,47
9,04
9.01
4,70
s.28
$.41
5,93
s.36
9,82
5.49
9,99
9.98
-1.00
-0.00

A 4

FECTY

1.69"

1.10

/

4
FEET

GERINE X! EXPERIRENT $-26

~3.73
-3.77
-3.69
~3.70
-3.08
-3.7¢8
~S.79
-3.75
=3.7§
~3.07
-3.86
-3.75
-3.80
-3.7%
~3.863
-3.83
-3.87
-3.94
-3.97
-8.18

-4 14
-4.24
~4.27
~4,34
-4.36
-4.37
-4, 64
-4,53
-4,01
-4.088
~4.74
-4,09
~4.9¢0
-4.89
~5.07
-5.17
-8.t2
-$. k2
-9.42
-5,31
-9.93
«5.45
-5.50
-5.62

DISTANCE FRCH
AGEHA TO $/C
WEET)

10.9
£6.8
10.46
20.5
10.4
10.6
10.0
20.8
t0.7
10.9
11,8
10.7
10.9
£0.6
£1.0
10.9
11.0
£9.2
1.3
£8.0
't .0
2.1
12.1
22.4
$2.4
22.4
t2.9
12.9
13.0
£3.0
$3.3
£3.9
3.9
13.6
16.2
14.8
84.9
18,2
$8.9
168.9
85.1
240.7

r.7

7.9

CLOSING
VELOCTTY
FT/SEC)

0.000
0.000
0.000
0.000
0,000
¢.oo00
0.000
©0.000
©6.000

0.200

g.000
©.000
0.000
0.000
o.000
0.000
6.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
©0.000
0.000
€.000

‘o.000

o0.000
0.000
0.000
¢.000
0.000
©.000

F—ho

ACCELERATTION

o.o000
0.000



F—hlr

OEMINT X1 EXPEATHERT 8-26 -

ELAPSED TIoE 2 Y P4 DISTAKCE ¥FHOK CLOSING. ACCELERATION'
HRE HIF SEC FEEY FEET FEET RGERA TO 8/C ¥ELOCETY - FY/s8€ce
(FEED) FT/SEC)

.3 42 20.66 -0.94 -0.60 -3.64 1.9 0.000 0.000
3 42 22.C0 6.32 -2.04 -5.92 15.8 : 0.000 " 0.000
3 42 22.65 6.5%0 -2.12 -5.96 15.8 0.000 ~ o.000
3 42 23.6G 5.91 -2.14 -5.86 15.2 0.000 o.o0c"
3 4z 2o.CD 7.24 -2, 61 -6.30 ' 16,7 0.000 ©.000
3 42 25.€9 ¢. 62 -2,32 -6.18 : "16.0 ¢.00¢ ) 0.000
S 42 26.C9 6.43 -2.28 -6.11 1.6 0.000 ©.000
3 &2 27.¢G 7.23 -2,3§ -€.37 16.7 0.000 0.000
3 42 26.CO 7.435 -2.41 -6.48 16.9 0.000 0.000
3 42 29.C9 7.43 -2,38 -6.48 16.9 ©.000 6.000
3 4z 30.C3 7.22 -2,34 -8.42 16.7 0.0600 . 0.600
3 42 31.€9 1,08 -2.38 -6.59 17,8 - ©.000 . 0.000
3 62 32.€3 6.9%6 -g.52 -0.94 18,1 0.000 0.000
3 42 33.CU 0.32 -g.42 -6.68 17.9 0.000 0.000
3 42 34.CG ©.56 -82.45 . ~6,99 16.1 8.000 0.000
3 42 33.C9 6.55 -2.43 -7.01 $6.1 ©.000 ©.600
3 42 36.C2 0.10 -2,23 -0.86 17.6 ~ v.000 ©.000
S 42 37.C9 9.36 -2.39 Yy 18.% c.00 o_ana
3 &2 38.CT 9.3%9 ~£,33 -T.21 16.9 0.000 o.000
3 42 39.CH 8.92 - ~2,20 -8.91 38.4 0.060 0.000
$ 42 40.c9 t.a7 -2.20 -7.08 16.9 ©.000 ©.000
3 42 81.C3 10,68 -2.30 -1.28% 20.2 6.000 0.000
3 42 42.C5 9.87 ~1.99 -6.05 19.2 0.000 0.000
3 4z 43.Co 9,63 -1.07 -6.67 16.9 £.060 0.000
3 42 45.C3 10.82 . -1.92 -6.84 19.8 6.006 ©.000
3 42 85.00 0.99 -1.77 -6.58% 19.2 0.000 0.000
3 42 86.C3 9.76 -1,85 -6.32 t0.9 : 0.008 0.000
3 a2 47.CO 11,20 -1.78 -6.86 20,8 0.000 0.000
3 42 48.C5 11.65 -1.69 -6.65 £0.6 0.000 0.600
y 42 45.€0 10.72 ~1,460 -6.34 t9.0 ©.000 0.000
3 42 50.C3 11,37 -1,41 ~6,43 20,5 0.000 0.000
3 42 51.CO 11.06 -1,29 -6.89 £20.2 6.000 0.000
3 ¢2 Sz.CO 11,78 -1.29 -6, 41 20.8 0.000 0.000
3 22 535.69 $8.77 .13 -0,40 €0.6 0.000 0.000
3 42 $4.C9 12, 50 ~$.06 -6.49 21,6 6.000 0.000
9 4z $5.€D 11,93 -0,901 -6.25 £0.8 0.000 0.000
3 42 86.€0 12.53 . -0.04 -8,48 21.6 0.000 ©.000
$ 42 s7.CO 13.66 -0,64 -6.20 £0.6 0.000 0.000
3 42 56.00 12.6¢ I -6.43 e1.9 0,000 0.000
S 42 59.0C0 $9.63 -0,50 R -0,50 ee.¢ 0.000 0.000
3 43 0.00 $5.00 -0.30 -0,80 8.7 0.000 0.000
9 45 £.00 $5.59 -1 .36 -0, 42 £2.9 ©.000 0.000
3 48 £.656 $3.13 -0.02 -0.%0 - 22.7 0.000 0.600
b 45 3.00 29.71 0,80 -0,40 T B2.8 ©.000 0.000



SEMINT X1 EXPERTHENT 8-76
A

ELAPSED TIWE L ? DISTANCE FROM CLOSING ACCELERATION
MRS MIM SEC FEETY FEET recy AGENA YO 8/C vaLoCITY Fr/soece
PEET) (FY/s€C) .
3 43 s.00 12.94 0.36 -6.84 21.9 0.000 0.000
3 43 s.00 14,38 0.%4 -6.57 £3.3 ©6.000 0.000
S 43 6,00 . 15,88 o.78 -6,69 T 248 0.000 0.000
3 43 1.00 14.68 0.94 -6.6% £3.6 0.000 0.000
3 43 e.00 15.36 1.15 -6.85 re.4 0.000 0.000
3 43 9.00 14,54 1.36 -8.57 25.5 . 0.000 o 0.000
3 43 10.00 14,02 1.%0 . ~0.48 £3.0 0.000 0.000
$ 43 11.00 £5.99 1.60 -6.98 es.0 0,000 0,000
3 43 12.00 t16.17 2.02 -6.66 23,8 0.000 0.000
3 43 13.00 : i3.29 £.10 -6.29 ee.2 0.000 .6.000
S 43 14,00 14,55 2.31 -6.59 23.6 0.000 . 0,000 .
2 22 5,20 22,18 2,22 ~g 40 [ L 9% 20 . 0.000 0.000
3 43 316.00 15.61 .91 -6.67 24.9 0.000 e.000
-.3 43 17,00 15.71 - .26 ~8.9¢ 4.8 0.000 0.000
3 43 18.00 17,53 .79 -1.85 26.7 0.000 0.000
3 43 19,00 17.36 2,07 -7.38 6.6 0.000 0.000
3 43 20.00 16.45 e.9 -7.59 27,8 0.000 0,000
3 43 #1.00 : 17,82 a“r -7.46 er.2 0.000 0.0600
3 43 22.00 $7.24 4.e6 . 7,81 26.6 0.000 0.000
3 43 £3,00 18,31 ’ 5.31 -7.%6 er.e 0.000 0.000
3 43 2s.00 19,94 $.79 -7.91 29.5 0,000 0.000
S 43 £3.00 i8.60 s.87 7,70 te.4 0.000 6.000
3 43 £6.00 16,59 $.9§ -1.87 26.0 v.000 0.000
9 43 z7.00 16,10 6.00 ~7.69 er.e 0.000 0,000
3 435 2e.00 19.28 6.6t -T.07 €9.0 0.000 0.000
H)

43 29.00 16.59 6.54 -1.9% 20.9 - 0.000 0.000



F-43

IMTERWEDSATE CUTPUT FOR QUALITY CONTROL

ELAPSEC TIPE  DELTA TRACE DELYA © FrOM 1MAGE DELTA D FROX sELTA BEST E57.
PES MIN SEC Ting LENCTH LENGTH LEWCTHIX)  WIDTH wIDTH WIDTH(Y) DISTAWE OF D
(SEC) & FEETY = &k FEEY)  (FEET) ® FEET) (R FEEY)  (FEED) (FEET) (FEETY

3 45 22.00 13522.66 11,816 11.€618 1.2

3 4% 23.00 1.00 11.852 0.073 £21.0

3 45 24.60 1.00 12.613 o.122 20.8

S 43 25.00 1.66 12,115 ©.697 26.7 :

3 43 26.60 1.66 12.114 6.6G4 20.6 )

S 45 21.60 1.66 12.214 c.161 20.8 ’

3 45 28.60 1.00 12.208 ©.073 20.4 .

3 45 29.60 1.00 12.342 0.054 20.3 .

3 45 37.00 8.60 12.919 ©.577 19.4

3 45 3e.00 1.60 12.862 ~0.G57 19.4

3 45 39.60 $.00 12.942 ©.080 19.3

3 43 40.60 1.60 13.064 o.122 19.14

3 45 41,00 1.60 13.G43 -6.621 19.2

3 45 42.00, 1.66 13.179 G.136 19.0

3 4% 43,00 ° 1.00 13,114 ~6.065 $9.1 .

3 45 4e.CO 1.00 13.116 ©.001 S19.1 ’

3 45 €5.00 1.00 13,171 0.653 19.0

3 45 46.00 1.00 13.692 ~6.679 19.3

3 45 47.00 1.c0 13.660 -6.032 19.2

3 45 48.60 1.00 12.957 -0.163 19.3

3 45 45.00 1.00 12,655 -6.1G67 15.5

3 45 50.00 1.00 12.855 G.604 15.5

3 43 $1.C0 1.60 t2.7¢ee -G.067 19.6

3 45 52.060 1.00 12.716 -D.671 19.7

3 45 $3.60 1.06 12.764 - 6.CA7 15.6

3 45 $£.00 1.60 12.6¢0 -5.0Ges 19.7

3 45 55.60 1.60 12,732 G.G51 19.6

3 435 $6.00 1.60 12,657 -0.07S 19.8

3 43 $7.60 1.60 12,677 G.62u 19.7

3 45 $8.00 1.06 12.629 -0.Gag 19.¢

3 45 55,60 1.66 12.63¢ ©.669 19.8

3 46 0.0 £.60 12.584 -6.65% 19.9 :

3 46 1.0C 1.00 12.570 -6.614 13.9 )

3 46 2.00 1.60 12,662 G.692 15.8 .

3 46 3.65 1.66 12,992 -G.GTO 19.9

3 48 4,00 1.60 12.610 o.618 15.6

¥ 46 5.060 1.66 12,872 -C.139 26.3

3 46 €.50 1.60  fe1. 778y 169.366 1.8

3 48 71.00 1.6 12.478 teeosts 20.G

3 46 0.60 1.00 12.335 -0.129 20.3

3 47 39.05 111.66 0.0C6 -12.350 0.0

3 46 0.00 $.00 20,618 10,618 3.6

3 g8 1.00 . 1.00 10.644 6.626 23.s

3 48 2.00 1.60 10.57% -6.671 2s.7



ELAPSED YINWE
MRS MIN SEC

PP sarraaaeaare e R PR PR ID IR DR R R A

a8
48
L1
46
46
40
48
48
‘8
49
48
48
48
48
ae
L1
48
4
48

@

-

4e
4
48
L§
48
48

o

Y

48
£
48
46
48

a8
48
8
40
48
40
48

48
46
48

3.00

4.00

5.00

6.00

7.00

8.00

$.00
10.00
11.00
12.00
13.60
14.00
15.00
16.00
17.00
18.00
19.00
20.00
21.00
22,00
23.00
24,00
25,00
26.00
27.00
2e.00
29.00
30.00
31.00
32.00
33.00
34,00
35.00
36.00
37.00
Je.00
35.00
40.00
£1.00
42.00
43.00
44,00
£3.00
46.00

OELIR
Tint
EC)

1.00
1.00
1.00
1.00
1.00
1.00

.t.00

1.00
1.00
1.00
1.00
$.00
1.060
t.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
t.00
1.00
t.00
1.00
1.00
1.00
1.00
1.00
1.60
t1.00
1.00
1.00
1.00
1.00
t.00
1.00
1.00
1.60
1.00
1.00
1.00
1.00
1.60

THACE
LERCTH
& FEET)

10,527
10,552
10,466
10,334
10,400
10,515
10,493
10.378
10.479
10,415
10,459
10,413
10,461
10.513
10.524
10,479
10.032
9.985
9.937
s.e68
9.711
9.776"
$.700
9.636
9.566
9.340
9.520
9.474
9.402
9.354
9.254
9.206
9.2%58
9.167
9.169
9.093
9.021
9.047
e.973
.8.901
8.851
6.776
e.747
8.666

IMTERKEDIATE OUTPUT FOR OUALITY CONTROL

DELTA
LENGTH
o FEET)

~0.C48

0.025
~0.066

0.04e
-0.043

0.027
-0.023
~0.118

0.10%
-0.004
-0.017
-0.046

0.048

0.652

0.011%
-0,045
-0.447
~0.047
~0.048
~0.069
-0.058

0.005
-G.073
~0.065
~0.070
-0.026
-0.020
-0.046
-0.0712
-0.048
-0.100

0G.033
~0.0628
~0.09%

0.0062
-0.074
~0.074

0.026
-0.074
-a.072
~0.050
-G.07¢
-0.060
-0.050

& fron
LENGTH (X)
(FEET)

23,8
23.?
23.9
0.7
z3.8
2s.0
23.8
241
23.9
23.9
23,8
24.0
23.9
23.8
23.0
23.9
24,9
25.0
25.2
25.3
25.6
25.6
25,8
26.0
26.1
26.2
26.3
26.4
26.6
26.7
27.0
26.9
27.0
27.3
27,3
27,5
1.7
27.6
27,9
ze.1
z8.3
ee.s
ze.7
£8.9

THAGE
wiDTH
(k FEET}

DELYA
HIOTH
K FEET)

D Frou
WIDTH (V)
(FEET)

DELTA GEST EST.
DISTANCE ©OF D
(FEEY) (FEESY



ELAPSED YINE
HRS MIN SEC

48 47,00
46 48.00
40 49.00
48 30.00
46 51.00
48 52.00
48 53.00
48 S$4.00
48 $5.00
48 36.00
48 37.00
48 38.00
46 39.00
43 0.00
49 1.00
49 2.00
-49  3.00
49 4.00
49 5.00

49 1.00
49 e&.00
49 ©.00
4s 10.00

49 13,00
43 14,00
43 15.00
49 $6.00
49 11.00
49 18.00
4% 19.00
49 20.00
49 23,00
49 22.060
43 23.00
43 24,00
49 25.00
49 £6.00
49 p1.00
4% £0.00
49 £9.00
49 30.00

R

L R P R e P P P P R R R P PR P R P R R P PR R R R R R R R
-
)

43 6.0C .

CELTA
VIRE
[£14]

"t.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
5.00
1.00
£.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
$.00
t.00
1.00,
1.00
1.00
1.00
1.0
1.00
t.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.0
1.00
1.00
1.00
1.00
1.00
1.00
1.00
.00

HACE
LENCTH
W FEET)

8.690
8.578
8.59%2
8.%42
8,424
8,350
e.2r13
e.079
8.0610
r.888
r.ns
T.668
1.524
T.428
7.3e8
T.e82
T.112
T.043
€.947
6.699
8.270
6.710
€. 631
8.585
8.576
€.391
6.405
€.301
8.140
6.147
6.402
8.030
6.017
5.895
5.662
5.865
s.r67
s. M9
$.674
s5.620
.63
$.433
$.459
$5.469

IMTERMECIATE OUTPUT FO2 OUALITY CONTROL

DELTA D FROM THAGE DELTA
LENCTH LENGTHIX)  WIDTM HIOTH
| FEET) ~ (FEET) ® FEEY? . FLET)
D.02¢ .. ps.e
-0.112 29.2
0.013 29,1
-0.050 29.3
-0.117 #s.7
-0.074 30.0
-0.077 30.2
-0.19¢ 335.0
-0.069 31,2
-0.125 3.7
-6.170 32.4
-0.048 sz2.6
-0.54¢ 33,2
-0.036 33,7
-0.043 33.9
-6.103 34,3
-6.170 3s.2
-0,069 35.8
-6.096 36.0
-0.048 36.3
-6.129 36.9 -
-0.060 3r.s
-0.019 sr.7
-0.045 3e.0
-G.00T 36.0
-0, 107 39.1
0.014 39.1
-0.104 ss.7
-0.161 40,7
0.007 40.7
-0.043 41.0
-0.07¢ 4.5
-6.015 4.6
-6.122 2.4
-0.032 4.7
0.003 a2.6
-0.09e 43,4
-0,04¢8 4.7
-0,048 d¢.3
0.006 44,0
-0.041 4,4
-0.203 46.0
0.024 45,8
©.010 4s.7

P-U5

D faou ELTA BEST ESY.

WIDTH (Y} CISTARCE O©OF O

(FEET) FLETY CLETY
R



DUAPSED TINE
KIS MIm SEC’

VU URVUUUUUBVUPRPULDBOVBY UECETUYADEREEWEEEwe

1.00
8.00
£.00
10.00
1£.00
i2.00

BELYR
TINE
3EQ)

2.0
.00
3.00
2.G0
£.00
1.00
1.00

1.00
.00
1.6G0
1.00
1.00
31.00
.60
1.00
3.00
1.60
$.60
1.60
1.00G
§.00
1.00
1.60
1.00
1.00
1.00
1.00

1.00

IMACE
LENGTH
& FECY)

5.353
5.326
S5.193
$.214¢
s.214
§.113
3.074
s.o17
4.949
4.319
4.280
4.866
4.823
4.842
4.7188
4.015
£.677
£.632
4,543
4,638
4.45%8
4,698
4,438
4.440
4.420
4,363
4.3e8
4.2024
4,244
4.306
a.z81

4.226
4.196
4.167
a4.298
4.010
4.146
4,087
4.07°7
4.083
4.310%

3.9a7

INTERNEDIATE OUTPUT FOR GUALITY CONTROL
DELTA
wI0TH

DELTA
LEHCTE
&k FELT)

-0.04S

0.69%
~0.164
G.154
-0.1710
0.699
~G.c2t
-0.658
0.G2%
~0.1G3
~0.G4D
0.66¢
-0.628
-G.654
-0.G30
-0.636
0.127
~0.228
0.GT6
-0.0539
-0.010
0.5c6
0.018
~0.112

D from
LENCTH (XY
FEET)

49.9

1.4
st.9
n.7
52.2
51.9
$3.8
54.0
$5.1
33.9
56.2
5¢.3
6.4
56.2
$6.6
87.5
s1.0
58.4
56.9
S8.1
56.4
39.2
9.6
80.0
58.93
61.8
60.3
61.2
61.4
61.5
6.0
s2.7

THACE

© WIDYK |

w FEEY)

® FEET?

D Frod
UIDTH (Y}
(FEET)

F-46

|38 1) OEsY €8V,
PISYARCE oF D 0
ZEET) (FEET)



F—‘L‘-'(

CENEHT XX EXPERIKENT $-26

QDUUUUU¥-UWl‘UUUU\IuIlllUUUﬂ“u\t“UUUUUUUUUUUUU\IOUU“
»~
[

ELAPSED YiNME x v ? PISTAKCE FROM CLOSING ACCELERRTION
PES HIN SEC FEEY FEET © FEEY 2GENR VO $/C YELOCITY FTsSECE
FEET) (FY/SEC)
45 22.60 12.65 s.88 ' -1.10 r1.2 0.000 ° © 0.000
45 73.69 12.5¢ . $.73 : -t.07 - 2.0 0.000 ~ - 8.000
45 24.05 12.3¢ $.63 ~1.06 20.8 ' ©.0060 0.000
45 25,60 12.19 s.56 ~0.54 20.7 0.000 0.000
45 26.00 12.19 5.49 - -0.97 20.6 0.000 0.000
45 27.00 12.03 5.40 . -0.97 20.3 €.0G0 0.000
45 28.G0 11.92 s.32 -0.90 20.4 0.000 - 0.000
45 29.00 11,84 5.25 -0.e5 . £0.3 0.000 0.000
4% 57.00 11.0% 8,62 ~0,.56 19.4 0.060 92.000
45 38.00 11.13 4,58 -0.56 . 19,4 0.060 ©.000
&5 35.00 11.00 283 © ~0.54 19.3 ) 0.000 0.000
45 40.60 10.e2 e.38 ~0.51 19.1 0.000 0.000
45 41.00 10.87 427 -0.49 £9.2 0.000 . , 0.000
45 42.60 10.67 .19 -0.45 19.0 0.000 0.000
45 43.60 10,77’ €.30 -0.37 19.1 0.000 0.000
45 44.00 10.78 3.98 -0.38 19.% 0.600 0.000
€5 45.60 10.71 s.7¢ -0.17 19.0 0.000 0.000
45 46.00 t0.e2 s.r2 -0.03 19.1 . ©.000 . ~o.000
45 ¢7.60 10,86 - 388 0.07 19.2 0.060 6.000
45 48,60 15.03 3.41 0.2¢6 19.3 0.000 0.000
45 49.00 11.17 3.36 0.51 19.8 0.050 0.000
43 56.60 11.17 3.20 0.58 19.5 £.6060 ©.000
43 $1.60 11.26 s.02 0.73 19.6 0.000 6.C00
43 52.00 51.33 2,95 * 0.93 19.7. .0.6060 5.000
4% 53.G0 t1.27 2.1 1.06 19.6 . o.000 PRV
43 5£.60 11.38 2.7 1.21 19.7 0.000 0.000
45 55.00 11.27 - g1 } t.42 19.6 . 0.000 0.000
45 $56.60 11.37 2.7 1.59 : T 9.8 ’ 0.060 0.000
57,00 11.31 2.69 1.78 19.7 0.060 9.000
¢3 58.00 11.36 z.1r . f.ee 19.8 0.600 0.000
45 59,00 11.3¢ 2.66 £.09 15.86 6.050 0.000
46 0.00 11,57 2.63 [ X 3 19.9 6.060 . 0.000
46 1.60 11.39 ’ 2.66 Co2.av. 19.9 0.000 0.000
46 £.65 11,10 2.58 2.59 19.6 0.090 © . 0.000
46 3.00 11.25 2.6 2.70 19.9 : 0.600 ©.060
46 £.00 11,19 z.63 z.93 19.8 0.060 ©0.000
45 5.60 91.36 2.64 LS . £0.1 0.650 0.000
46 6.9G TR~ —~2.02 —~tTYY 1.¢ ©.600 0.000
46 7.00 11.28 £.65 s.ar . 20.0 0.000 0.000
4€ e.oo To11,43 2,65 s.70 z0.3 ©.000 6.000
47 $9.60 -6.18 . 1.98 -1.43 c.0 ©.068 0.000
4 0.060 14,28 .17 4.89 £3.6 0.000 0.000
40 1.00 14,41 4.09 ‘4,19 23.% 2.0c0 0.000
46 2,00 14.89 418 s.r2 es.?

0.066 9.6G00



ELAPSED YIrE
HES MIN SEC

PR Ry e e P R R R R R R L L B B

3.6

1
PEET

20.33

A4

4.28
4,16
4.27
4.13
417
4,25
4.20
4.7
4.25
4.17
4,23
4.24
4.3
4.23
4.13
4.09
4.3
4.26
4.2
4.4
4.5
3.97
3.93
3.e6
3.79
3.7
3.61
3.53
3.55%
3.42
3.32
3.29
3.13
3.15
3.12
2.99
3.05
£.96
£.09
2.89
2.76
2.66
2.62
2.59

CENINI XU EXPERINENT :$-26
z

4.50
4.30
4.21
4,00
3.83
3.67
3.49
3.35
3.24

2.01
1.84
1.76
1.39
$.49
.37
$.30
t.22
1.16
1.05

0.89°

o.79
0.63
0.49
0.3%e
0.22
0.08
v.05
~0.13
-0.28
~0.28
«0.45
~0.5¢
-0.68

PISTANCE FRONW
AGENA 10 8/C
(FEET)

23.8
23.7
23.%
23.7
23.9
3.8
23.8
24,1
23.9
23,9
£3.9
P4.0
23.9
23.8
3.6
23.9
24.9
#s5.0
es5.2
5.3
25.6
25.6
z5.6
2¢.0
28,1
26.2
26.5
26.4
26.6
26,7
27.0
26.9
27.0
2r1.3
2r1.3
2T.8
27.7
gr.e
er.9
20.%
28.3
29.%
ee.7
£6.9

CLOSING
VELCEKITY
FY/7sEC)

0.000

0.600
©.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
6.000

' 0.000

0.000
©.000
0.000
0.000
0.000
0.G00
0.000
0.000
©.000
¢.000
0.600
0.000
©.000
0.000
0,000
©.000
0.000
©.000
©.600
0.000
0.000

0.000-

0.000
0.000
0.000
0.000

P18

ACCELERATION

©.000

0.000
0.0600
6.060
0.000
0.000
0.0G0
0.000
0.000
©0.600
0.000
0.000
0.000
0.0G0
0.000
0.000
0.000
©0.000



ELAPSED TINME
KRS HIN SEC

VUWBP PP UVUUTYNW UV URU VYA WVWUUUTWIVLYESY Ve

47.60
48.00
49,60
50.00
9%.00
s2.00
53.00
$4.00
85,00
$6.00
8$7.00
58.00
39.00

10.00
11.00
12.006
15.00
14.00
15.00
16.00
37.00
12.00
19.60
20,03
21.00
z2.00
23.00
r4.00
23.00
26,00
27.00
ze8.00
29.00
30.00

FEEY

20.63
21.00
20.96
21.13
21.33
21.79
22.08
22.e80
e3.07
23.3%¢
24.26

| 24.46

25.09
23,52
25,74
26,20
27,02
21,36
er.e5
28.f0
28,60
29.52
29.37
29.863
2s5.87
so.98
30.09
31.5¢
32.57
32,83
sz.q0
33.30
33,39
sa.24
sa.47
38,44
3s.16
33,41
35,06
3s.81
s6.12
sr.v7
31,56
37,46

$TNINT X3 EXPERINENY
v

FEET

$-26
?
FEET

-0.92
-1.08%
~1.09
-1.11

.~1.22

~1.21
-1.27
~1.39
-1.26
-1.31
~1.42
~2.38
~f1.48
~1.48
~1.39
~1.48
-1.73
-1.69
-t.73
-1.81
-1.87
~1.80
-1.93
-2.03
-2.12
~2.13
-2.09
-2.19
~2.32
-2.27
-2.49
~2.83
-2.37
-2.70
~2.97
~2.9¢
-3.19
-3.5¢2
~3.24
~3.3
~3.58
-3.70
-3.79
~4,08

‘DISTAKCE FROW .
ACERA TO $/C
FLETY)

26.9
29.2
29.9
29.3
29.7
30.0
30.2

81.0.

31.2
3.7
32.4
32.8
33.2
33.7
35.9
34.3
3s.e
35,8
56.0
56.3
36.9
57.3

sr.r

38.0
38.0
3s.t
59.1
39.7
40.7
40.7
€a4.90
4.8
41.6
4.4
4z.7
42.6
43,4
4.7
44.1
44.0
48,4
46.0
45.0
45.7

CLOSTING
VELOCITY
FIsSEC)

0,000
0.000
0.000
0.000
0.000
0.000
©.000
0.000
0.000
©.000
0.000

" F—.h9

ACCELERATION

©.000 °

0.000
0.000
0.000
©.000
0.000
0.000
©.000
©.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.600
0.000
©.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
6.000
0.000

FrssEce

0.000
0.000
0.000
0.000
0.000
©.000
©.000
0.000
o.000
v.000
0.000
€.000
©.000
6.000
0.000

- 0,000

0.000
0.000
0,000
0.000
0.000
0.000
0.000

‘0.008

0.000
0.000
0.000
9.000
0.000
0.000
0.000
0.000
D.oo00
¢.000
0.000
0.000
0.000
0,000
0.000

© 0.000

¢.000
©6.000
©¢.000

0.000



CLAPSES TINE
HRS MIm SEC

PP ryrararm vy e e e P P IR R R R L R L R

43
a9
49
a9
4
a9
4
a9
49

°

49
4
43
43
a9
4y
49
49
49
45
4
45
43
a3
45

©

49 .

5
43
43
50

¥8.6U
3z.50
53.60
3s.00
X5.60
35.60
3760
32.00
33.00
&3.00
£3.00

&.60
r.cg
£.00
.00
25.00
Et.00
1z.00

x
Frey

$8.44
3s8.68
39.86
39.66
39.64
40.58
40.96
41.51
42.20
42,489
42.69
43.0¢

43,49

43,29
43.06
43.5%
45.07
45,59
46,66
43,52
ar.13
45.86
47.92
47,60
46.18
é8.08
46.3%3
49.96
50.49
43,65
50.01
so.r7
51.20
51.61
45.68¢
ss.058
51.93
$2.80
52.95
s2.e7
$2.60
$4.36

Y

rIey

~0.186
-0.23%
~0.30
~0.20
-0,62
-D.T2
~0.69
-0.83
-0.87
-1.13
~1.09
-1.16
-1.28
~1.32
~1.48
~t.70
-3.75
~1.65
-1.73
~t.e4
~1.89
-1.92
-2,10
-2.13
~2.19
-2.27
-2.24

‘-2.0S

-2.12
~1,92
“1,75
-1.62
-1.41
~1.87
-1.58
~31.18
~1.31
~1.17
~0.86
~0.50
~0,.66

~0.53

SENINT XTI EXPERUHEMY $-26
¥

-~4.10
-4.19
~4.50
-4.58
-4.69
-4.03
-4.72
~4.80
~-4.08
~4.08
-4.94
-4.88
~4.94
-4.88

~-35,08

-4.91
-5.10

. -5.28

~5.16
-5.13
~5.42
-$.20
-5.41
~5.40
-5.3%
-5.48
-3.62
-5.44
~5.66
-8.77
-5.62
-5.65
-5.18
-5.68%
-6.035
-6.02
~5.65
-6.1t
-8.16
-%.96
-6.23
~6.18

DISTAKCE FROW
astHA 10 3/C
FEEY)

46,7
£r1.6
as.2
48.0
4 £8.0
46.9
49.3

49.9

50.$
50.¢
51.3
s1.¢
1.9
51.7
5z.2
51.9
83,5
Ss.0
35.1
53.9
ss.2
$4.3
56,4
56.2
56.6
51.3
57.0

Se.8.

$e.9
Se.1
$0.8
9.2
§9.6

€0.0.

s58.3
€t.5
€G.3
s1.2
61.4
61.3
61.0
6z.7

CLOSING
VELOCITY
{FY/SEC)

0.000
0.000
D.000
0.000
6.000
o.000
0.000
0.G00
o.000
0.000
6.000
0.000
©.000
0.000
0,000
0.000
0.000
0.000
0.c00
0.000
0.000
0.060
0.000
©0.000
©.000

G.000 .

0.000
0.000
©0.000
©,000
©.000
©.000
©.000
0.000
0.000
©.000
a.oo00
0,000
0.000
6.000
0.000

0.000 |

- F=50

ACCELERATION
Fr/sce

0.000
0,000
©.000
€.000
0.000
0.000
0.000
0.000
¢.000
o.000
0.000
0,000
£.000
©.000



ELAPSED TINME
HRS MIR SEC

R Ly yryrgr g g PR R SRR N ER R N

392.60
6.00
$.00
2,00
3.00
4.00
§.00

DELTA

TInE

[£114]

139t9.00

1.00
1.00

" t.00

£.00
1.060
1.00
1.00
1.00
$.00
$.00
1.00
1.00
1.00
1.¢G
1.00
1.00
t.00
1.00
t.00
.00
.00
1.00
1.00
1.00
1.60
1.00
.00
t.00
1.00
1.00
1.00
.00
1.00
1.00
1.00
t1.00
1.00
t1.00
1.00
1.00
1.00
1.00
1.00

1RAGE
LENCTH
® FEET)

502,449
9.590
9.493
9.517
9.470
9.471
$.4a87
9.396
9.394
9.278
$.300
s.232
9.180
¢.182
9.128
9.177
$.107
$.091
#.03¢
£.916

6,204
o.218
o8.0089

INTERHEDIATE QUTPUT FOR CUALITY CONTROL
D FroM
LENCTH (X)
(FEET)

DELTA
LENCTH
& FEEY)

302,449
0804048
-0.097
0.024
-0,047
0.001
-0.024
-0.051
-0.002
-D.118
0.022
~0.068
-0.052
0.001
~0.083
0.649
-0.070
-0.017
-0.0%9
-0.11%
0.023
~0.0558
-0.083
0.09%
-0.099
-0.049
-0.004
-0.064
-0.07%
-0.0¢8
-0.021
G.044
-0.025%
-0.093
o.022
-0.167
0.045
-0.001
-0.026
-0.001
-0.088
~0.048
-0,078
0.0%4

.9
79.3
£80.1
79.9
80.3
80.3
0.5
81.0
#1.0
82.0
es.8
eg.4
8.9
82.9
63,3
62.9
83.%
83,7
8.2
85,3
85.1
LEN
85.2
85.3
06.2-
86.7
86.8
8r.4
88.2
es.p
sa.¢
88.8
88.7
89.6
69.4
0.2
80.7
so.?
1.0
$1.0
£1.3
ot.7
P2.0
o2.0

R FEET)

§\~\’////

DELTA
MIDTH
w FEET)

>

F-51

oLsT €s7.
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(FEET)



CLAPSED TIWE
*RS MIN SEC

VP EVECVRGSVBBRUVOLRBBUYBEOLEUEUUYUUWBUEVOVLUUERGLRW B

127
03

43.00
44,00
43.00
48.00
47.00
48.00
49.00
$0.00
$t.00
$2.00
$3.00
$4.00
$3.00
46,00
$7.00
58.00
§9.00
0.00

1.00
t.00
3.00

4,00

$.00

¢.o00

t.00
.00
$.00
$0.00
11.00
12.00
$3.00
14,00
19.00
16,00
§7.00
18.00
19.00
£0.00
£21.00
eg.00
£3.00
£4,00
£2.00
. 8,00

oL YA
TiRg
[1]{4]

1.00
.00
.00
1.00
1.00
$1.00
1.00
1.00
1.00
1.00

t.00
t1.00
§.00
t.00
1.00
1.00
1.00
1.00
t.00
1.00
1.00
.00
.00
1.00
8,00
1.00

et
LENGTH
m FEET)

s.172
o.167
8.214
8.143
8.072
0.194
6.097
t.998
8.024
r.938
1.930
r.953
8,023
T.078
T.933
T1.931
7.7e3
T.783
T.78¢
T.783
F.734
rT.626
T.734
r.637
7.601
r.611
¥7.666

r.631

T.444
7.609
r.814
7.536
T.410
T.582
T.408
T.417
T.414
1.392
r.387
7.390
7,848
f.408
9.019
0.964

‘

IHTERMEDTATE QUTPUT FOR OUALIYY CONTROL

DELTA
LENGTH
R FEET)

-0.058
-0.167
0,185
~0,095
0,022
-0.518
0.098
-0.02¢
-0.073
-0.002
-0.022
-0.029%
0.023
0.694
0.0s7
1.830
-0.05¢

0 FROMW
LENCTH (K)
(FEET)

93.1
23.¢
92.6
93.4
94.2

1HAGE
wIDTH
® FEET)

DELTA
WIDTN
- FEEY)

F-52

b FrO# DELTA 8Esy 87,
WIDTRIY) DISYANCE OF O

FEET) (PEEY) (FEET)



QLaPSED TINE
MRS MIM 8€C

[C IR

4.00
$.00
6.00
r.00
8.00
9.00
$0.00
11.00
12.00

OfLva
TiRe
(SEC)

THAGE
LECTH
& FEETY

D.96%
¢.03¢e
9.039
d.5118
0.834
0,903
9.136
o.20%
0.8259

INTERKMEDIATE OUTFUT FOR GUALITY CONTROL
© FrROW
LENSTH (R}
(FEETS

OfLTa
LERCTH
R FEET)

6.028
©0.069
-0,020
0.0r2
0.023
-0.020
~0.023
0.14¢
-0.088

es.6
es.0
8s.2
3.5
63.3
03.9
85.8
eE.O
82.2

b

DELTA
DISTAKCE
(FEET)

F-53

egsy €s7.
oFf 0
(FEET)
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SEMIHT RS EAPERIHENT §-26
A 4

ELAPSED TINE 4 4 BISTANCE FroM CLOS NG
#RS MIN SEC FEET FEET reer AGENA TO B/C vELOCTTY
(FEETY ) FT/SEC)

$ 31 $9.00 -10.96 6.98 -R.64 £.5 0.000
s 52 o0.00 85,76 -0.10 -15.10 79.3 0.000
35z 1.00 67.58 -8.31 -15.18 80.1 6.000
5 %2 g2.00 6r. a1 ~0.49 ~14.89 9.9 0.090
$ 52 3.00 67,75 -8.70 ~19.09 60.3 0.000
3 S2 4.00 67.7% -8.85 -15.13 60.3 ' 0.000
3 52 s.00 6r.94 -9.00 ~14.97 80.5 0.000
3 52 6.00 68,35 -9.27 -15.08 e1.0 0.000
3 52 7.00 68.32 -9,40 -15.28 61.0 . 0.000
3 52 .00 €9.35 -¢.57 -15.20 8e.0 0.000
s 52 9.00 69.13 -9.18 15,17 e1.8 . 0.000
3 52 10.00 69.72 ~9.85 -15.04 e2.4 0.000
3 %2 31.00 10.14 -10.6 -15.35 62,9 0.000
5 52 12.00 18,11 -10.41 -15.32 62.9 0.000
3 s2 13.00 ro.se -10.55 ~15.88 85.5 0.000
3 s2 14.00 70.14 -10.56 -15.28 2.9 0.000
3 92 18.00 10.69 -10.93 -19, 58 83.9 0.000
3 52 16.00 to.88 -$0.89 ~15,44 0s.7 . 0.000
s s2 17.00 75.39 -21.10 -19,53 64.2 0.000
$ s2 18.00 12.48 -11.25 - -15.72 85.3 . 08,000
¥ 52 19.00 12.22 -11.00 -15.95 85.1 0.000
3 32 20.00 12,74 -11.17 -39.73 ¢5.0 0.000
S 52 £1.00 73.38 ~e11.40 -15.73 86.8 0.000
3 32 e2.0C " ore.ss -11.21 ~15,96 85.3 0.000
3 82 23,00 73.3% -11.39 -15,88 86.¢ 0.000
3 %2 4,00 13.86 -11.20 -16,08 06.7 0.000
3 sz £5.00 73.83 -11.29 -16.26 ¢6.6 0.000
¥ 32 26,00 74,88 . -11.40 ~15.66 er.s 0.000
s 82 27.00 15,30 -11.23 -16.09 66.8 0.000
3 52 £6,00 1s.70 -11.02 -16.54 88,7 0.000
3 82 £2.00 75,99 -11.26 ~16.39 88,9 0.000
3 $2 30.00 75,82 -1, 41 -16.25 - 66,8 0.000
$ 92 31.00 15,76 -51.33 ~16.40 0s.7 0.000
S 92 32,00 76.61 -11.48 -55.99 09.6 0.000
3 se 93.00 76.59 -11.89 -1¢.065 69.4 0.000
3 92 34,00 10,356 -$1,45 -16.28 s1.8 0.000
$ 92 35,00 77,87 -11,30 -1¢.08 90.7 0.000
$ $2 $6,60 Fr. o7 21,51 -19,907 00.7 0.000
s s2 ¥7.00 10.20 ~11.13 -16.01 91.0 0.000
s f2 36.00 16.26 -13.36 -15,98 91.0 ©.000
9 92 59.00 76,49 88,08 -1$.70 81.8 0.000
$ g2 40.00 re.90 -18.50 ~18,06 o1.7 0.000
8 62 41.00 79,02 ~$1.75 -15,60 02,6 0.000
9

sg <¢g.00 79.19 ~12. 8¢ ~18.$8 02.6 d.000

F-54

ACCELERATION

fr/8ECe

©.000
o0.000

8.000
0.000
0.000
0.00G
a.000
6.000
0.000
0.000
o.c00
0,000
0.000
0.000
0.000
0.000
0.009
0.000
0.000
0.000
0.000



ELAPSED TINME
KRS MIN SEC

VB OEE YUY WE BENWwEWueEe vEuEilwueeeweeouueeweoeheose

43.00
44,00
43.00
46,00
47.00
40,00
49.00
%0.00
$1.00
$2.00
$3.00
54.00
$3.00
96,00
$7.00
5¢.00
$9.00
o.00
£.00
3. 00
4.00
9.00
€.00
1,00
e.00
9.00
10.00
11.00
12,00
13.00
14,00
15.00
16,00
17.00
18,00
19.00
20.00
£1.00
£2,00
£3.00
z4.00
2.00
8.00

FEEY

60.29
60.40
79.08
20,63
61.52
80.03
91.09
62.30
og.08
63,03
03.13
se.eg
81.90
63.74
03.03
65.14
64.66
64.78

2.2
$L.7

s8a.82
©3.3%
05.96
£%.33
86.62
£6.32
87.13
06.350
er.26
62.59
87.36
00.74
86.49
90.13
00,82
89.21
00.27
$0.16
$0.53
£0.00
00,43
eo.12
oo.18
19.48§
78.00

SEMINL X1 EXPERIWENT
Y

FZET

-12.20
~11.90
~$2.21
-12.30
~1e.2y
~12,50
~12.79
-12.97
~12.94
-13.40
-13.08
-13.4¢0
-13.64
-13,96
“13.74
-13.%4
-13.77
~14.19
-83.32
~18,27
~14.48
~14.93
~14.28
-54.27
-313.70
~12.86
-~11.90
~11.13
~10,42
~10.25
~8.93
«6.10
“T.39
-6.77
-8.90
«$.49
-9.19
~8,%0
-8,74
“8.35
~4.33
~4,08
e.27
Q.04

8-26
4

FEET

~15.62
-15.5¢
~18.32

0I8TAHCE FROK
ACEKA TO 8/C
(FEEY)

$3.14
93.1
92.68
3.4
94.2
2.6
93.9
$5.1
24,8
25.9
9s.9
2s.7
24.6
26.6
95,9
£3.9
er.7
er.7
sr.?
or.7
6.4
9.0
26.4
$9.6
99.3
9.9
99.8
100.0
102.8
100.0
101.2
100.90
102.6
101.2
101.68
102.6
102,86
f102.9
103.5
10g.9
108.82
101,60
66,4
84.9

CLOSING
VELOCTTY
(FY/8ECH

6.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
G.000
©.000
¢.co0
0.000
0.000
0.0600
0.000
¢.000
0.000
0,000
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GEMIML XTI EXPERINERT §-28
A

ELAPSED TyiwE ' % z DISTAKCE Faos
RS MIN SEC PEET i [{13] 7EEY AGENA TO B/C
FECT)
3 93 4,00 r5.45 2.4 -6.13 6d.8
9 55 s.00 72.03 2,02 -5.85 84,0
S 99 6.00 73.03 e.42 -5,42 6s.2
3 85 7.00 72.36 e.12 -3.04 83,5
$ 5 o0.00 Te.10 2.60 -4a.82 ©3.3
3 88 9.00 72,30 2.19 -4.08 8s.s
3 %5 s0.00 12.18 3.06 -5.07 23,3
¥ S35 §1.00 70.06 S s.e2 -3.8¢ 02.0
s

$3 te.00 Ts.08 5.43 -5.09 oz.2

CLOSING
VELOCITY
(FT/SECH

6.000
0.000
c.000
0.000
©0.000
c.co0
0,000
o.000
G.000

F-56
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APPENDIX G

Times of Sunrise and Sunset



Table 6. ' Spacecraft Illlumination
S/C Longitude Latitude GMT GET
Rev. No. (deg) _{deg) {(day:hr:min:sec) (hr:min:sec)
Sunset { -22.0 7.0 0:22:24:02. 6 0:12:53. 6 Sunset
- Sunrise 1 125. 1 -18. 0 0:23:01:23.0 0:50:14. 0 Sunrise
T Sdnset 2 -53. 0 12. 0 0:23:52:43. 4 1:41:34. 4 Sunset
' Sunrise 2 88. 0 -23.0 1:00:30:03. 9 2:18:54, 9 Sunrise
S gTITet e ~ -97.0 23.0 1:01:22:15. 9 3:11:06. 9 ' Sunset
Sunrise 3 50. 0 -27.0 1:01:59:19, 7 3:48:10. 7 Sunrise
Sunset 3 -117.0 21.0 1:02:52:17. 4 4:41:10, 4 Sulnset.
Sunrise. 4 25. 8 -27.5 1:03:29:03.9 5:17:54. 9 Sunrise
" Sunset 4 -131.3 16. 9 1:04:22:44. 7 6:11:35.7 Sunset
Sunrise 5 5.8 -27. 6 1:04:59:25. 4 6:48:16. 4 Sunrise
Sunset 5 ~155. 2 17. 3 1:05:53:07. 5 - 7:41:58, 5 Sunset
" Sunrise 6 -16.3 -26. 8 1:06:29:35. 1 . 8:18:26. 1 Sunrise
Sunset 6 ~-173.5 16.7 . 1:07:25:18. 7 9:14:09. 7 Sunset
Sunrise 7 -39.5 -26. 7 1:08:01:37. 1 9:50:28. 1 Sunrise
Sunset 7 162. 1 16. 6 . 1:08:57:20. 4 10:46:11. 4 Sunset
Sunrise 8 62,7 ~26.7 1:09:33:38. 8 11:22:29. 8 Sunrise:
Sunset 8 139. 4 16. 5 1:10:29:22. 1 12:18:13. 1 Sunset
Sunrise 8 ~85. 8 -26. 6 1:11:05:40. 6 12:54:31. 6 Sunrise
Sunset 9 119. 7 13.0 1:12:01:23.9 13:50:14. 9 Sunset
Sunrise 9 © -109.0 -26.5 1:12:37:42. 4 14:26:33. 4 Sunrise

¥
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Table 6. Spacecraft Illumination (Continued)
S/C Longitude Latitude GMT GET
Rev. No, (deg) (deg) (day:hr:min:sec) (hr:min:sec) ,
Sunset 10 96. 5 12. 9 1:13:33:25. 6 15:22:16. 6 Sunsect
Sunrise 10 -132.1 -26.5 1:14:09:44. 2 - 15:58:35, 2 Sunrise
T Sudnset 11 73.2 12. 7 1:15:05:27. 2 16:54:18. 2 Sunset
Sunrise t1 -155. 3 26,4 1:15:41:45, 9 17:30:36. 9 Sunrise
e e g R — 50. 0 12. 6 1:16:37:29. 0 18:26:20. 0 Sunset
Sunrise 12 -178.5 -26.3 1:17:13:47.7 19:02:38. 7 Sunrise
Sunset 13 26. 8 12. 4 1:18:09:30. 4 19:58:21. 4 Sunset
Sunrise 13 158. 4 -26.2 1:18:45:49. 1 20:34:40. 1 Sunrise
Sunset 14 3.6 12. 3 1:19:41:31, 9 21:30:22. 9 Sunset
Sunrise 14 135. 6 =26, 1 1:20:17:53. 0 22:06:44. 0 | Sunrise
Sunset 15 -19. 8 12,2 1:21:13:47. 5 23:02:38. 5 Sunset
Sunrise 15 112, 0 -26. 1 1:21:50:02. 0 23:38:53. 0 Sunrise
Sunset 16 -43.4 12.3 1:22:45:55, 8 24:34:46. 8 Sunset
Sunrise 16 88. 4 -26. 1 1:23:22:10. 6 25:11:01. 6 Sunrise
Sunset 17 . -67.1 12,3 2:00:18:04. 2 26:06:55.2 Sunset
Sunrise 17 64. 7 -26.1 2:00:54:19. 0 126:43:10. 0 Sunrise
Sunset 17 ~90, 7 12. 4 2:01:50:12. 4 1 27:39:03. 4 Sunset
Sunrise 18 41, 1 -26. 1 2:02:26:27. 4 ;,'28:15:18.2 Sunrise |
Sunset 18 -114.3 12. 4 2:03:22:20. 8 29:11:11, 8 Sunset
Sunrise 19 17.5 o =26.1 2:03:58:35. 6 29:47:26. 6 Sunrise

i
|
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Table 6. Spacecraft Illumination (Continued)

S/C Longitude Latitude GMT GET
. Rev. No. (deg) (deg) {day:hr:min:sec) (hr:min:sec) -
Sunset 19 ~137. 87 12. 463 2:04:54:29.3  30:43:20.3 Sunset
Sunrise 20 -6. 1315 ~26. 191 2:05:30:44. 1 31:19:35. 1 Sunrise
T S dhs et 20 -161. 48 12. 505 2:06:26:37.5 32:15:28. 5 Sunset
Sunrise 21 ~29. 755 -26.212 2:07:02:52.5 32:51:43., 5 . Sunrise
ST T e — 174, 91 12, 548 2:07:58:45. 9 33:47:36.9  Sunset
Sunrise 22 . -53.378 -26. 233 2:08:35:00. 5 34:23:51,5 h Sun.rise
Sunset 22 151,31 ‘ 12. 590 2:09:30:54. 4 35:19:45, 5 Sunset
Sunrise 23 -73. 057 ~25.270 2:10:07:09. 2 » 35:56:00.2 Sunrisé Y
Sunset 23 130. 999 10. 852 2:11:03:02. 8 36:51:53.8  Sunset
| Sunrise 23 ~100. 622 -26.276 2:11:39:17. 7 37:28:08. 7 Sunrise
¥Sunsot 24 ©104. 10 12. 674 2:12:35:41. 1 38:24:02. 1 Sunset
Sunzrise 24 124, 244 ~26.296 2:13:11:26. 0 39:00:17. 0 Sunrise
Sunsct - 25 83.8 10.9 2:14:07:19. 6 39:56:10. 6 Sunset
Sunrise 25 -143.9 .=25.3 2:14:43:34, 3 40:32:25.3 Sﬁnrise
Sunset 26 . 60. 2 11. 0 2:15:39:28, 1 41:28:19.1  Sunset
Sunrise . 26 ~163. 6 24,4 2:16:15:42. 9 42:04:33.9 .  Sunrise
Sunset 27" 36,6 11. 0 2:17:11:36.5 43:00:27. 5. Sunset
Sunrise .27 ’ - 172.8 . -24. 4 2:17:47:51,4 ' 43:36:42. 5 Sunrise
Sunset 28 | 16.3 9.3 - 2:18:43:44, 9 | _44:32:35. 9 Sunset
Sunrise 28 149.1 24,4 2

:19:19:59. 6  45:08:50. 6 ~ Sunrise
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Table 6. Spacecréft Illumination (Continued)

s/C Longitude Latitude GMT . GET
Rev. No. (deg) (deg) (day:hr:min:sec) (hr:min:sec)

Sunset 29 .3 9.3 2:20:15:53.5  46:04:44, 5 * Sunset
o Sunrise 29 125.5 -24.5 2:20:52:08. 1 46:40:59. 1 Sunrise

T Sumset - 30 231, 0 9.4 2:21:48:08. 1 47:36:59. 1 Sunset
Sunrise 30 93.5 ~26.5 2:22:22:00. 9 ©48:13:14. 1 Sunrise
B T Y e S LN 9.9 2:23:20:00. 9 49:09:44. 1 Sunset
Sunrise 31 68. 8 -26.7 2:23:57:08. 1 . "49:45:59, 1. Sunrise

Sunset 32 -73.6 6. 8 3:00:53:38. 1 50:42:29. 1 Sunsct
Sunrise 32 52.0 ' ~25.2 3:01:29:53. 1 51:18:44. 1 Sunrise
Sunset 4 32 . =-98.1 : 7.3 3:02:26:22. 1 52:15:13, 1 Sunset
Sunrise 33 27.3 =25.5 3:03:02:36. 6 52:51:27. 6 Sunrise

Sunsct 33 -122.3 7.9 3:03:59:04. 6 53:47:55. 6 Sunset
Sunrise 34 5.1 _ -25.7 3:04:35:17. 6 54:24:08. 6 Sunrise

Sunset ‘ | 34 -140. 7 4.5 3:05:31:44. 6 55:20:35. 6 Sunset
Sunrise 35 \ -6.9 -21. 6 3:06:07:59. 6 55:56:50. 6 Sunrise

Sunset 35 = -165,2 5.2 3:07:04:29. 6 56:53:20, 6 Sunset
Sunrise 36 -31,5 -21.9 3:07:40:44. 6 57:29:35, 6 ,‘ Sunrise

Sunset 36 176. 6 2.0 3:08:37:14. 6 58:26:05. 6  Sunset
Sunrise 37 -48.9 . -19.6 3:09:13:29. 6 . 59:02:20.6 .  Sunrise

Sunset 37 152. 1 2.6 ©3:10:09:58. 6 59:58:49. 6 Sunset
3:10:46:12, 6 60:35:03. 6 | Sunrise

. Sunrise - 38 -73.5 -20.0
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Table 6.  Spacecraft Illumination (Continued)

S/C Longitude Latitude GMT GET
Rev. No. (deg) (deg) (day:hr:min:sec) (hr:min:sec)
Sunset 38 127, 6 3.1 3:11:42:40.6  61:31:31.6  Sunset
Sunrise 38 . -98. 1 -20.5 3:12:18:53. 6 62:07:44. 6 Sunrise
T T Sunset 39 103. 1 3.6 3:13:15:21, 9 . 63:04:12.9 Sunset
- Sunrise 39 -122. 8 -20. 8 3:13:51:36.9 63:40:27.9 ~ Sunrise
R S S g 78. 6 4.2 / 3:14:48:05. 2 64:36:56. 2 . Sunset
Sunrise 40 -147.4 -21.2 3:15:24:20. 2 65:13:11. 2 Sunrise
-~ Sunset 41 54. 1 4.7 3:16:20:25.2 66:09:16. 2 Sunset
. Sunrise { -172.0 -21.6 3:16:56:37.2 - 66:45:28. 2 Sunrise
Sunset 42 _36.0 1.5 3:17:53:05. 2 . 67:41:56,2  Sunset
Sunrise 42 177. 6 ~16.1 3:18:29:19.2 '68:18:10. 2 ~ Sunrise
Sunset 43 17. 8 . -1, 75 3:19:25:49. 8 69:14:40. 8 Sunset
Sunrise 43 153.0 -16. 6 3:20:02:02. 8 69:50:53. 8 Sunrise
Sunset 44 -6.7 -1.2 3:20:58:30. 8 70:47:21. 8 Sunset
Sunrise . 44 128. 4 -17. 0 3:21:34:43.0 71:23:34. 0 Sunrise
Sunset 45 -18.4 -8. 1 3:22:31:26. 3 72:20:17.3  Sunset
Sunrise 45 . 110. 7 -14, 2 3:23:07:40. 7 72:56:31, 7 , Sunrise
Sunset 46 -55.7 { -0. 1 4:00:04:09. 4 73:53:00.4  Sunset
Sunrise . 46 86.1 . . -14.7 © 4:00:40:24.0 - - 74:29:15. 0 Sunrise
Sunset 47 ~73.9 3.4  4:01:36:48.8  75:25:39. 8 Sunset
Sunrise 47 ' 61. 6 ~15.2 4:02:13:03.2 '76:01:54. 2 : Sunrise

5-9.
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Table 6. Spacecraft Illumination (Continued)

Sunset

Sunrise
Sunset
Sunrise

Sunset

5/C

Rev. No.

47
48
48
49
49

Longitude Latitude GMT GET
__(deg) (deg) (day:hr:min:sec) (hr:min:sec)
-98.4 2.8  4:03:09:08.2 76:57:59. 2
37.0 -15. 6 4:03:45:08. 9 - 77:33:59.9

2116, 5 6.0  4:04:41:24.3 78:30:15. 3
19.2 ~12. 8 4:05:17:39,3 79:06:30,3 -
-150. 0 -0. 1 4:06:14:09. 6 80:03:00. 6

Sunset
Sunrise
Sunset
Sunrise

Sunset




Table 7.

Agena 10 Illumination.

Sunset

Sunrise

Sunrise

Sunrise
Sunsei
Sunrise
Sunset
Sunrise
Sunset
- Sunrise
E Sunsct
i Sunrise
: Sunset
Sunrise
Sunset
Sunrise
Sunset

Sunrise

Sunset

Agena 10

Rev. No,

N e

2

SOy U e W

~1

-3

A O No BN BN ¢ TRV 9]

.}

Longitude

(deg)

-15.0
122.3
-39.0
98.2
-63.0
4. 4
-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 , GMT
(deg) (day:hr:min:sec)
16.5 0:20:50:58. 7

-26. 8 0:21:27:38. 1
16.9 0:22:21:20. 1

-27.0 -0:22:57:59. 7
17.3 0:23:51:41.5

-27.2 1:00:28:21. 6
19.3 1:01:22:03. 2

-27. 4 1:01:58:43.3
16. 5 1:02:52:24. 8

-25.9 1:03:29:03.9
13.5 1:04:22:39. 4

-26. 1 1:04:59:30. 1

"13.9 1:05:53:01. 4°

~206. 8 1:06:29:38.3
13. 4 1:07:25:13. 7

-26. 7 1:08:01:40. 0
13.3 1:08:57:15. 5

-26.7 1:09:33:41. 6
13.2 . 1:10:29:17.3

-26. 6 1:11:05:43. 2

Ex
&

GET

:min:sec)

] 1
(@] —

O 0 Ny W W - O o

N N = O O

120:10. 3
:43:30. 9
:10:11, 1
:46:50. 7
:40:32. 5
:17:12. 6
:10:54, 2
:47:34, 3
:41:15. 8
:18:01, 2
:11:30. 4
148:21. 1
:41:52, 4
:18:29,3
:14:04. 7
:50:31. 0
:46:06. 5
:22:32, 6
:18:08. 3
:54:34, 2

Sunrise
Sunsef
Sunrise
Sunset
Sunrise

Sunset

- Sunrise

Sunset
Sunrise
Sunset
Sunrise
Sunset
Sunrise
Sunset
Sunrise
Sunset
Sunrise
Sunset

Sunrise

L-D
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Table 7. Agena 10 Illumination (Continued)

Agena 10 Longitude Latitude GMT GET
Rev. No. (deg) (deg) (day:hr:min:sec) (hr:min:sec)
Sunset 10 119, 7 13.0 1:12:01:19. 0 13:50:10, 1 Sunset
Sunrise - 10 . ~-109.0 -26.5 1:12:37:44. 7 14:26:35. 7 Sunrise
Sunset o1 96. 5 12,9 1:13:33:21, 0 15:22:12. 0 Sunset
Sunrise 11 -132.1 -26.5 1:14:09:46.3 15:58:37.3 Sunrise
Sunset 12 73.2 12.7 ‘ / 1:15:05:22. 9 ) 16:54:13, 9 jSunset
Sunrise 12 A -155.3 -26. 4 1:15:41:47.9 17:30:38. 9 Sunrise
Sunset 13 50. 0 12. 6 1:16:37:24. 8 18:26:15. 8 Sunset
Sunrise 13 -178.5 -26.3 1:17:13:49, 4 19102:40. 4 ' Sunrise
Sunset 14 26. 4 12. 4 1:18:09:26. 1 15:58:17. 1 Sunset
Sunrise 14 . 158.4 -26.2 1:18:45:50, 5 20:34:41. 5 Sunrise
Sunsct 15 3.6 12.3 1:19:41:27. 8 21:30:18. 8 Sunset
Sunrise - 15 135, 6 -26. 1 1:20:17:53.9 22:06:44. 9 Sunrise
Sunset. . 16 -19.7 | _ 12. 2 - 1:21:13:41.3 23:02:32.3 Sunset
Sunrise 16 112, 2 -26.0 1:21:49:59. 0 23:38:50. 0 Sunrise
Sunset 17 - -43. 1 i2. 1 . 1:22:45:51. 3 24:34:38.2 Sunset
Sunrise 17 88. 8 -26.0 1:23:22:03. 8 25:10:54. 8 ~ Sunrise
Sunset 18 -66.5 12, 1 2:00:17:53.4 26:06:44. 4 | Sunsect
Sunrise 18 65. 4 25,9 2:00:54:10,1 .  26:43:01. 1 Sunrise
Sunset 18 ' ~-89.9 12,0 2:01:49:58.6 27:38:49. 6 Sunset
Sunrise - . 19 49. 9 -23. 9 2:02:26:16. 2 28:15:07. 2 Sunrise
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Table 7. Agena Illumination (Continued)

Agena 10 Longitude Latitude GMT GET

Rev. No. (deg) (deg) (day:hr:min:sec) (hr:min:sec) :
Sunset 19 o113, 4 12. 0 2:03:22:03. 4 29:10:54. 4 Sunset
Sunrise 20 . 26.5 -23.9 2:03:58:22. 1 29:47:13. 1 Sunrise

T Sumset 20 -136. 7 11,9 2:04:54:07.7 30:42:58.7 . Sunset
Sunrise 21 3.1 ~23.8 2:05:30:27. 9 31:19:18,9 - . Sunrise

SSesmSEEEeE T g b — =153, 6 8.2 , 2:06:26:12. 1 © 32:15:03. 1 " Sunset
Sunrise 22 -20.3 -23.8 2:07:02:33. 6 32:51:24. 6 - Surnrise

. Sunsect 22 -177.0 8.2 2:07:58:16. 6 33:47:07. 6 Sunset
Sunrise 23 -43.7 -23.8 2:08:34:39.2 34:23:30.2 Sunrise

Sunset 23 .159. 6 _ 3.1 2:09:30:21. 1 35:19:12. 1 Sunset
Sunrise 24 -67. 1 -23.7 2:10:06:44.7 35:55:37. 7 Sunrise

Sunset 24 136. 1 8. 1 2:11:02:25. 7 36:51:16. 7 Sunset
Sunrise 24 ~90. 5 -23.7 2:11:38:50.0 37:27:41.0 - Sunrise

Sunset 25 112. 7 | 8.0 2:12:34:30. 4 - 38:23:21. 4 | Sunset
Sunrise 25 ~113. 9 -23.7 2:13:10:55. 3 38:59:46. 3 Sunrise

. Sunset 26 . 85. 9 9. 8 2:14:06:35. 1 39:55:26. 1 Sunset
Sunrise 26 -137.3 -23.6 2:14:43:00. 5 40:31:51.5 Sunrise

© Sunset 27 . o 62.6 9.7 2:15:38:39.9 41:27:30.9 “' Sunset
Sunrise .27 -160. 6 ‘ -23.6 2:16:15:05. 6 . 42:03:56. 6 ~ Sunrise
Sunset 28 42.5 7.9 2:17:10:44, 8 . 42:59:35. 8 Sunset
Sunrise 28 175.9 -23.5 2:17:47:10, 6 | 43:36:01. 6 Sunrise




Table 7. Agena 10 Illumination (Continued)

Agena 10
Rev. No..

Sunset 29
i . Sunrise 29
' Sur;s_et 30
Sunrise 30

e T e R T i T TR L e

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
Sﬁnrise 37
. Sunset 37
Sunrise - 38

Longitude
(deg)
19. 1

152.5
-4.3
129. 1
-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

(day:hr:min:sec)

GMT

2:18:42:49. 8

PA

W W W W WwWwWwWwWwWwwwNDNDD NN

19:
:20:
:20:
21
122
123
123
:00:
:01:
:02
:02:
:03
:04
:05
:06:
:06
1072
:08:31:
:09:07:57.2

:55

:23

19:
14
51:

47
:23

19:

51:
27

59:

:55:
31
27

03

35:

15,6
‘54,9

20.4
00. 0

:25. 2

05.3

:30. 0

10.7

134, 6
16,1

39.2

21.7

43.8
27.5

:48.3
:59:

33.3

52.8

39.3

{hr

GET

:min:sec) -

44:
45:
46:

46
47

48:
49:
49:
50:
51:
52:

52
53

31:40. 8
08:06. 6
03:45. 9

:40:11. 4
:35:51. 0

12:16. 2
07:56.3
44:21. 0
40:01. 7
16:25. 6
12:07. 1

:48:30. 2
144:12. 7
54:
55:
55:
56:
57:

20:34, 8
16:18.5
52:39.3
48:24.3
24:43,. 8

58:20:30. 3
58:56:48. 2

-Sunset

Sunrise

Sunset
Sunrise
Sunset
Sunrise
Sunset
Sunrise
Sunset
Sunrise
Sunset
Sunrise
Sunset
Sunrise
Sunset
Sunrise
Sunset

Sunrise

~ Sunset

Sunrise

0T-D



Table 7.

/i

Agena 10 Illumination (Continued)

Sunset
Sunrise
Sunset
Sunrise
Sunset
Sunrise
Sunset
Sunrise
Sunset
Sunrise
Sunset
Sunrise
Sunset
Sunrise
Sunset
Sunrise
Sunsct
Sunrise
Sunset

Sunrise

Agena 10

Rev.

38
38
39
39
40
40
41
41
42
42
43
43

No.

44

44
45
45
46
© 46
47
47

Longitude
(deg)
145. 0
-81.4
121. 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 GMT GET
(deg) {(day:hr:min:sec) (hr:min:sec)

7.2 3:10:03:45. 4 . 59:52:36. 4 Sunset
-23.1 3:10:01:01. 2 60:28:52, 2 Sunrise
7.2 3:11:35:54. 7 61:24:42. 7 Sunset
-23.1 3:12:12:07. 6 62:00:58. 6 ~ Sunrise
7.1 3:13:07:57. 2 62:56:48.2  Sunsct
-20. 4 3:13:44:13. 8 63:33:04, 8 Sunrise .
7.0 3:14:40:02. 5 64:28:53. 5 Sunset
-20. 4 3:15:16:19.9 - 65:05:10. 9 Sunrise

7. 0 3:16:12:07. 0 - 66:00:58. 0 Sunset -
~20.3 3:16:48:25. 8 66:37:16. 8 Sunrise
3.2 3:17:44:11. 6 67:33:02. 6 Sunset
-20.3 3:18:20:31. 6 68:09:22,. 6 Sunrise
3.1 3:19:16:16.2" 69:05:07. 2 Sunset
-20.3 3:19:52:37. 3 69:41:28. 3 Sunrise
3.1 3:20:48:20. 9 70:37:11.9 Sunset
~20.2 3.21:24:42. 9 71:13:33.9  Sunrise
3.0 3:22:20:25. 6 72:09:16. 6 \ Sunset
-20.2 3:22:56:48.4 - 72:45:39. 4 Sunrise
2.9 3:23:52:30. 4 73:41:21. 4 Sunset
-20. 1 4:00:28:53.7 T4:17:44. 7 Sunrise

TT-5



Table 7. Agena 10 Illumination (Continued)

/

Sunset
Sunrise
Sunset
Sunrise
~ Sunset
Sunrise

Sunset

Agena 10

Rev. No.

47
48
48
49
49
50
50

Longitude
(deg)
-82, 7

52. 1

"=106. 0

28,17
-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:sec)

75:13:26. 3
75:49:50. 0

76:45:34.3 -
- 77:22:55, 2

78:17:36. 4
78:54:00.-3
79:49:41. 5

. Sunset

Sunrise

Suncet
Sunrise
Sunset
Sunrise

Sunset

St-9
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Table 8. Passive Agena Illumination
Agena 10 Longitude Latitude _ GMT GET
Rev., No. (deg) - _(deg) (day:hr:min:sec) (hr:min:sec)

Sunrise i 117.0 -28.2 0:21:07:24. 9 -1:03:44. 1 Sunrise
Sunset 1 -29.9 14,7 0:22:03:39.3 -0:07:29. 7 Sunset
Sunrise 2 100.5 -27.3 0:22:39:49. 2 0:28:40. 2 Sunrise
Sunset 2 ~-47.7 11. 8 0:23:36:03. 4 1:24:54. 4 Sunset
Sunrise 3 75.74 -27.5 1:00:12:13. 4 2:01:04. 4 Sunrise
Sunset 3 ~79. 06 15. 7 1:01:08:27.5 2:57:18. 5 Sunset
Surrise 4 50. 97 -27. 6 1:01:44:37. 5 3:33:28. 5 Sunrise. .
Sunset 4 -103. 65 16. 17 1:02:40:51. 5 4:29:42. 5 ~ Sunset
Sunrise 5 26. 19 -27.8 1:03:17:01. 4 5:05:52. 4. Sunrise
Sunset 5 ~-121. 4 13.3 1:04:13:15. 4 6:02:06. 4 Sunset
Sunrise 6 9.5 -26. 6 1:04:49:25. 9 6:38:16. 9  Sunrise
Sunsect 6 -145.9 13. 8 1:05:45:39, 5 7:34:30. 5 - Sunset
Sunrise 7 -15.2 -26.9 1:06:21:50. 2 8:10:41. 2 Sunrise
Sunset 7 -170. 5 14.3 1:07:18:03. 7 9:06:54. 7 Sunset
Sunrise 8 -39.9 -27.1 1:07:54:14. 4 9:43:05. 4 Sunrise
Sunset 8 164, 8 14. 7 1:08:50:27. 8 10:39:18. 8 Sunset
Sunrise 9 -64,7 ~27.3 1:09:26:38.5  11:15:29.5 Sunrise
Sunset 9 140. 29 15. 29 1:10:22:51.9 12:11:42. 9 Sunset
Sunrise 9 ~89. 4 -27.5 1:10:59:02. 5 '12:47:53. 5 Sunrise
Sunset 10 122. 4 12.37 1:11:55:15. 9 13:44:06. 9 Sunset

€T-D
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Table 8. Passive Agena 8 Illumination (Continu.ed)
Agena 10 Liongitude  Latitude GMT GET | ‘
Rev. No. (deg) (deg) {(day:hr:min:sec) (hr:min:sec) -
Sunrise 10 -106. 18 -26.2 1:12:31:26.9 ‘ 14:20:17.9 vSuhrise
Sunset 1 97. 9 12. 8 1:13:27:40.0 15:16:31. 0 Sunset
T Tsunrise it -130. 9 -26. 48 1:14:03:51, 2 15:52:42, 2 ‘Sunrise
Sunset 12 73.36 13.3 1:15:00:04. 2 16:48:55. 2 ‘ Sunset
eI e 2= —155. 6 26,7 1:15:36:15, 5 17:25:06.5 °  Sunrise
Sunset 13 48. 8 13. 8 1:16:32:28. 5 18:21:19. 5 _ Sunset
Sunrise 13 179.5 ~26.9 1:17:08:39. 6 18:57:30. 6 Sunrise
Sunset 14 24,2 14, 3 1:18:04:52. 6 19:53:43. 6 Sunset
Sunrise 14 _154.8 -27. 15 1:18:41:03.7 20:29:54. 7 ; Sunrise
Sunset 15 6.3 11,4 1:19:37:16. 6 $ 21:26:07. 6 : Sunset
Sunrise 15 138. 06 25,7 1:20:13:28. 0 22:02:19. 0 Sunrise
Sunset : 16 -18. 1 11.9 1:21:09:40. 8 22:58:31. 8 Sunset
Sunrise . 16 113.3 | -26.0 1:21:45:52. 4 23:34:43. 4 Sunrise
Sunset 17 42,7 ' 12, 4 1:22:42:04. 7 24:30:55.7 . Suaset
Sunrise | | 17 - ‘ 88.5 -26.25 1:23:18:19, 1 25:07:10. 1 Sunrise -
Sunset 18 -67.2 12. 9 2:00:14:26. 0 26:03:17.1 . Sunset
Sunrise 18 63. 8 -26, 4 2:00:50:40. 9 26:39:31.9 " Sunrise
Sunset .18 -91. 8 13, 4 2:01:46:53. 6 - 27:35:44. 6  Sunset
Sunrise 19 39. 1 -26.7 2:02:23:05.0 28:11:56,0 . Sunrise
Sunset 19 109. 7 10. 4 2:03:19:17.7 29:08:08. 7 Sunset

7T-D
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Table 8. Passive Agena 8 Illumination (Continued)
Agena 10 Longitude Latitude GMT GET
o Rev. No. (deg) (deg) (day:hr:min:sec) (hr:min:sec)
Sunrise 20 22.3 -25.2 2:03:55:29,2 29:44:20. 2 Sunrisé
Sunset 20 -134.3 ' 10. 9 2:04:51:41. 9 30:40:32.9 Sunset
S TSI EE T 21 -2.4 ~25.48 . 2:05:27:53,7 31:16:44, 7 Sunrise
Sunset 21 -158. 8 11, 4 2:06:24:06. 3 32:12:57. 3 Sunset .
e SR e 22— 227, 3 ~25, 75 2:07:00:18. 0 ©32:49:09.0  Sunrise |
© Sunset 22 176. 6 11,9 2:07:56:30. 7 33:45:21, 7 Sunset
Sunrise 23 -51.8 -26.0 2:08:32:42.3 34:21:33,3 Sunrise
" Sunset 23 152. 09 ) 12. 4 2:09:28:55.0 35:17:46, 0 Sunset
~ Sunrise 24 6.6 26,2 2:10:05:06. 4 35:53:57.4  Sunrise
 Sunset 24 134, 1 9.4 2:11:01:19. 1 36:50:10. 1 Sunset
Sunrise 24 -93. 46 -24. 6 2:11:37:30. 4 37:26:21. 4 Sunrise
Sunset 25 109, 6 9.9 2:12:33:43. 4 38:22:34. 4 Sunset
Sunrise 25 - -118.17  -24.9 . 2:13:09:55.1 - 38:58:46.1 Sunrise
Sunsct 26 85. 07 10. 4 2:14:06:07.7 39:54:58. 7 Sunset
Sunrise .26 -142. 8 ~25.2 o 2:14:42:19.5 40:31:10. 5 Sunrise
Sunset , 27 60. 5 10. 9 2:15:38:32.2 © 41:27:23,2 ~ Sunset
Sunrise 27 167, 6 . -25.5 2:16:14:43. 8 42:03:34.8  Sunrise
Sunset . 28 36. 0 11. 46 2:17:10:56,5 . 42:50:47. 5 Sunset
Sunrise 28 167. 6 -25.7 2:17:47:08.0 . 43:35:59,0 Sunrise
Sunset 29 18. 01 8.3 2 '

+18:43:20. 8 44:32:11,. 8 Sunset

ST-D
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Table 8. Passive Agena 8 Illumination (Continued)
Agena 10 " Longitude Latitude GMT GET
. Rev. No., © . (dep) (deg) {(day:hr:min:sec) (hr:min:sec)
Sunrise 29 150. 7 -24. 0 2:19:19:32. 1 45:08:23. 1 Sunrise
Sunsct 30 -6.5 8.9 2:20:15:45. 1 46:04:36. 1 Sunset
Sunrise © 30 126. 05 -24.3 2:20:51:56. 6 46:40:47. 6 Sunrise
Sunset 31 -31. 03 9.4 2:21:48:09.5 - 47:37:00.5 Sunset
Sunrise 31 101..35 -24. 6 2:22:24:21. 0 48:13:12. 1 : Sunrise
Sunset 32 -55.5 9.9 2:23:20:34.7 49:09:25. 7 Sunset
Sunrise 32 76.6 24,9 2:23:56:46.2  49:45:37.2  Sunrise
 Sunset 33 -80. 1 10, 4 3:00:52:59. 9 50:41:50.9 Sunset
" Sunrise 33 59.6 -23. 0 3:01:29:11. 4 51:18:02.4 . Sunrise
Sunset 34 -98. 1 3 3:02:25:25. 0 52:14:16. 1 Sunset
| Sunrise 34 34.9 -23.3 3:03:01:36. 6 ~ 52:50:27.6 . Sunrise
1 Sunset 35 -122. 6 ' 7. 8 3:03:57:50.2 53:46:41.3 Sunset
. Sunrise - 35 t0.2 -23.6 3:04:34:01. 8" 54:22:52. 8 Sunrise
" Sunset .. 36 -147. 1 8. 4 3:05:30:15. 4 55:19:06. 4 Sunset -
Sunrise 36 - -14. 4 . -24.0 3:06:06:27.0 55:55:18. 0 Sunrise
. Sunset 36 -171.6 8.9 3:07:02:40. 6 56:51:31. 6 , - Sunset
Sunrise 37 -39. 1 - -24.3 3:07:38:52.2 | 57:27:43. 2 \ Sunrise
Sunset 37 163. 8 9. 4 3:08:35:05.8 - 58:23:56. 8 Sunset
Sunrise 38 -56.2 -22.3 3:09:11:17.4 59:00:08. 4 Sunrise
Sunset 38 145. 7 6.3 3:10:07:31. 0 59:56:22. 0 Sunset

9T-D -




, 3
Table 8. Passive Agena 8 Illumination (Continued)

Agena 10 Longitude Latitude GMT ' - GET
Rev. No. (deg) (deg) fday:hr:min:sec) {hr:min:sec)

Sunrise 38 -80. 8 =22.6 © 3:10:43:42. 6 60:32:33. 6 Sunrise
- Sunset 39 121.2 6. 8 3:11:39:56. 3 61:28:47.3 Sunset
' Sunrise 39 -105.5 -23.0 3:12:16:07. 8 62:04:58. 8 Sunrise
Sunset 40 | . 96,7 7.3 3:13:12:21.5 63:01:12.5 Sunset

Sunrise 40 ~-130. 2 . =23, 3 ’ 3:13:48:23.0 63:37:14. 0 .‘ Sunrise
. Sunset 41 72.2 7.8 3:14:44:36.7  64:33:27.7 " Sunset
. Sunrise 41 -154. 8 -23.7 3:15:20:48. 2 65:09:39. 2 Sunrise
~ Sunset 42 47.7 8.4 3:16:17:01. 9 66:05:52. 9 Sunset

Sunrise 42 -172.0 . -21.5 3:16:53:13. 4 66:42:04. 4 Sunrise
 Sunset 43 29.6 5.2 3:17:49:27. 1 67:38:18. 1 ~ Sunset
| Sunrise 43 163.3 21,9 3:18:25:38. 7 68:14:29, 7 . Sunrise

Sunset 44 5. 1 5,7 3:19:21:52. 4 69:10:43. 4 . Sunset
| Sunrise 44 138. 6 . -22.3 - 3:19:58:03.9 - 69:46:54.9 .  Sunrise
 Sunset 44 -19.3 6.3 3:20:54:17. 6 70:43:08.6 Sunset’

Sunrise 45 . 113. 9 ~22.6 . 3:21:30:29. 1 71:19:20. 1 Sunrise

Sunset 46 -43.8 6. 8 3:22:26:42. 8 72:15:33. 8 . Sunset
 Sunrisc 46 89. 3 -23.0 $3:23:02:54,3 72:51:45.3  Sunrise

Sunset . 47 -68.3 7.3 3:23:59:08.0 : 73:47:59. 0 Sunset
. Sunrise 47 72.1 -20. 8 4:00:35:19.5 74:24:10. 5 Sunrise

Sunset _ 47 -86.5 4,2 4:01:31:33.2 75:20:24.2 Sunset

L1-9
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Table 8. Passive Agena 3 Illumination (Continued)
/

Agena 10 Longitude - Latitude GMT GET

Rev. No, (deg) (deg) (day:hr:min:sec) (hr:min:sec)
Sunrise 48 47. 4 21,2 4:02:07:44.7 ' 75:56:35. 7 Sunrise
Sunset - 48 110. 9 | 4.7 4:03:03:58. 4 76:52:49, 4 Sunset
Sunrise - 49 22.8 -21.5 : 4:03:40:10, 0 77.:29:01. 0 : Sunrise
Sunset 49 -135. 4 5.2 4:04:36:23. 6 78:25:14, 6 Sunset
Sunrise 50 -1.8 21.9 4:05:12:35, 2 79:01:26,2  Sunrise

Sunset 50 : -159, 9 5.7 .4:06:08:48.8 . 79:57:39, 8 Sunset

8T—D



APPENDIX H

Program Electron



HR

44
44
44
44
44
44
44
44
&4
44
44
44
44
44
44
44
44

44
44
44
44
44
44
&4
44
44
44
44
44
44
44
44
44
44
£4
a4
44
44
44
a4
44
44
44
44
44

TIME

M1 SEC

40 11,347
40 11.363
40 11.378
40 11.394
40 11.409
40 311.425
40 11,444
40 11.456
40 11,472
40 13,488
40 11.503
40 11.519
40 11.534
40 $31.550
40 11.566
40 11,581
40 1i.597
40 11.613
40 11.628
40 11.644
40 11.659
43 11.675
40 11,691
40 11,706
40 11.722
40 11,738
40 311.753
40 11,769
40 11.784
20 11,800
40 11.816
40 11,831
40 11.847
40 11,863
40 t1.878
40 11.894
40 11,909
40 131.925
40 11.94%
40 13.956
40  11.972
40 11.988
40 12,003
40 32,019
40 12,034

40 12.0s0

‘GEMINI X AGENA FLIGHT TEST DATA REV NOQ 28729 ANT R/T

SUBSYSTEM H-COMMUNICATIONS AND CONTROL

PLY
ION DETECTOR
NUMBER 1
0 CTs= ,02 v
125 CT1=5.02vV
COUNTS
€6.00
66.00
66,00
66,00
66,00
66.00
65,00
66.00
66.00
66,00
66.00
66.00
€66.00
65.00
6€.00
65.00
€5.00
66.00
9.00
92.00
CEET
115.00
e ane

66.00

66.00

PL2

ELECTRON DET
0 CTS= .02 Vv
125 CT=5.02v

COUNTS

Fo5:3.2-3-3-3.3
E:3- 232233 3
P2 23-2-3.9.3 4
p-2-3-3 323 3.1
P-2 3323233
123.00
123.00
121.00
120.00
119.00
117.00
115,00
114.00
11:.00
106.00
1800.00
84.00
86.00
78,00
68.00
59.00
49,00
40,00
33,00
29.00
26.00
25.00
24 .00
24.00
23.00
23.00
23,00
23.00
22.00
22.00
21.09
21.00
23 .00
diLa0
TN
1352323333 1
e LLORERX
23383 :2-3 353
E3-3-3:3¢3 3.3

FL3
ION DETECTOR
NUMBER 2
0 CcTs= .02 v
125 CT=5.02V
COUNTS
" 14.00
14.00
15.00
14,00
15.00
14.00
14.00
14.00
16.00
15,00
15,00
14.00
© 14,00
15.00
15.00
15.00
14.00
14.00
15.00
.00

eI T

115.00
Ty

16,00

15.00

PL4
TEMPERATURE
OF ION
DETECTOR
NUMBER 1
DEG F

42.5

PLS
TEMPERATURE
OF ION
DETECTOR
NUMBER 2
DEG F

57.4



TIME

HR HI SEC

44 40 12,066
44 40 12,081
44 40 12,097
44 4D 12,113
44 40 12.128
44 4D 12.144
44 40 12.159
44 4D 12,175
44 40 12.191
44 40 12,206
44 40 12,222
44 40 12.238
44 40 12.253
44 40 12.269
&4 40 12.284
44 40 12,309
44 40 12.316
44 40 12,331
&4 45 12.347
44 40 12.363
48 40 12.378
44 40 12,392
44 40 12,409
44 40 12.425
44 4D 12,441
48 40 12.456
44 40 12,472
44 40 12.488
44 40 12,503
44 40 12.519
44 40 12.534
44 40 12,550
44 40 12.566
44 40 12.561
48 40 12.597
44 40 12.613
44 40 12.628
44 40 12.644
44 40 12,659
44 40 12.675
44 40 12.691
44 40 12.706
46 40 12,722
44 4D 12.738
44 40 32,753
44 40 12.769

i BeI-2

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

PLY

FL2

ION DETECTOR ELECTRON OET

NUMBER 1
0 CTS= .02 V
125 CT=5.02V
COUNTS
65.00
66.00°
65.00
66.00
66.00
- 66.00
66.00
66.00
€6.00
65.00_
65.00
€6.00
66.00
66.00
66.00
66.00
65.00
66.00
66.00
66.00
66.00
66.00

€6.00

0 CTs= .02 Vv
125 CT=5.02v

COUNTS

TR
SAG AR
SRR
BRERRG LA
SRBEAR
SHOh bk
Shkdgdok
ShExRRAE
T PR
Sh Rk
ShRGERAE
gmRbedas
TR
BREERARL
Tkl SRk
Rl ok

R i
Rl e

BROSPOIH
O RR iRk
b2 3 8 g
ARAELRRR
PRS2 2et
LR LRk
kG kkkk
Lo 32243
QEGEHeRY
123.00
123.00
121.00
122.00
120.090
119.00
117.00
115.00
111.00
106.00
100.00
94.00
86.00
78.00
68.00
$9.00
49.00
40.00
33.00

PL3

ION DETECTOR
NUMBER 2

0 CTs= .02 Vv

125 CT=5.02V
COUNTS
i5.00
>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
14.00
15.00
14.00
15.00
14.00
15.00

15.00

PL4
TEMFERATURE
OF [ON
DETECTOR
NUMBER 1
DEG F

42.5

- PLS

TEMFERATURE
OF 1ON
DETECTOR
NUMBER 2
DEG F

57.4



HR

44

44

44
44
44
44
44
44

44
44
44
44
44
44
44
44
44
44
44
44
a4
44
44
44
44
44
44
44
44
a4
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44

TIME

HI S

40
40
40
40
40
40
40
40

1 40

40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
49
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40

EC

12.784
12.800
12.816
12.831
12.847
12,663
12.878
12.894
12,900
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
13.20¢6
13.222
13.238
13.233
13,269

13.284
13,300

13.316
13.331
13.347
13.363
13.378
13,394
13.409
13,425
13.441
13.456
$3.472
13.488

GEMINI X AGENA FLIGHY TEST DATA REV NO 28/29 ANT R/T
SUBSYSTEM H-COMMUNICATIONS AND CONTROL ’

PLT

JON DETECTOR ELECTRON DET
0 CTs=
125 CT=5.02Vv

NUMBER 1
0 CTS= .02 V
125 CT=5.02V
COUNTS
65.00
65.00
66.00
66.00
66.00
" 65.00
65.00
9.00
114.00
§6.00
66.00
66.00
66.00
66.00
66.00
66.00
66.00
66.00
66.00
66.00
66.00
§6.00

66.00

FL2

COUNTS

34,00

' 29.00
26.00
25.00
24.00
24,00
24,00
23.00
23.00
22.00
22.00
22.00
22.00
21.00
111.00
116.00
116.00
12.00
18.00
Bk i kR
P33 12 323
-3 323 3 234
[ 233812
Ao e e
Bldp kR
Aok dekk
BhEERERE
Sk fe dete e
f-22 82 3 ]
fatp ek ek
Todkts e o
[32-2-22.3 1
PRS2 21
PR3 E 2
HAEGHGH L
Sk A
P33 33134
et te g Kok
2 33333 24
LBROEBEHR
P32 3101 2]
SRR GH L
LHREERRE
otk o G
ERUGERES
HRGEHRD &

02 V.

PL3 .

ION DETECTCR
NUMBER 2

0 CTs=
125 C¥=5,02v
COUNTS

14.00
15.00
14.00
14.00

15.00
14.00
15.00

8.00

114.00
£5.00
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

TEMPERATURE

az v

3

H-I-3

TEMFERATURE
OF ION
DETECTOR
NUMBER 2
DEG F



HR

44
a4
44
as
¥
44
44
44
a4
a4
44
a4
44
44
44
44
a4
aa
44
44
as
44
44
44
Fy)
44
48
44
44
44
&4
a4
44
44
46
24
44
44
44
44
44
44
44
44
86
a4

TIME

Ml SEC

40 13,503
40 13,519
40 13,534
40 13,550
4D 13,566
40 13.581
&0 13,597
40 13,613
40 13,628
4D 13.644
40 13,659
4D 13,675
40 13.691
40 13,706
<0 13,722
40 13,738
40 13 753
40 13.769
40 13.784
40 13,800
40- 13.816
40 13,831
40 13,847
40 13.863
40 13,878
40 13.894
40 13,908
£0 13,925
40 13,941
40 13,956
40 13,972
40 13,988
40 14,003
40 14,019
40 14,034
40 14.050
40  14.066
40 14.08%
40 14,087
40 14,113
40 14.128
40 §4,144
40 14,159
40 14,475
40 14,191
40 14,206

GEMINI %-AGENA FLIGHT TEST DATA REV NO 28/29 ANT R/T

SUBSYSTEM H-COMMUNICATIONS AND CONTROL

FL1

PL2

ION DETECTOR ELECTRON CET

NUMBER 1
0 C¥s= .02 V
125 CT7=5,02v

COUNTS
66,00
66.00-
66.00
66.00
66.00
65.00
66.00
66.00
66.00
66.00
65.00
€5.00
€66.00
65.00
€65.00
66,00
66.00
€6.00

.00
115.00
66.00
66.00

66.00

0 CTs= .02 ¥V

125 CV¥=5.02v

COUNTS

LT IR
YT T 1T
R Ak
ELE TN
1311131
123.00
i2e.00
120,00
119.00
117.00
115.00
111.00
106.00
100,00
94.00
86.00
TA.NO
€8,00
68,00
59.00
49,00
£0.G0
33,00
29.00
26.00
25.00
24.00
24,00
23.00
22,00
23.00
22.00
22.00
21.00
22.00
22.00
21.00
111.00
115.00
12.00
18.00
LRGAATAK
BRLEEORD
GEREBADE
LT TP Y
SHRRAREY

PL3

PL4 PLS

ION DETECTOR ' TEMPERATURE . TEMPERATURE

NUMBER 2

0 CTsz .02 V

125 Cr=5.02v

COUNTS

‘14,060
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

OF ION OF ION
DETECTOR DETECTOR
NUMBER 1 NUMBER 2

DEG F DEG F

42.5 57.4



HR

44
44
44
a4
44
44
44
44
44
44

44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
a4
44
4s
44
44
44
44
44
44
43
44
44
44
44
44
44
44
44
a4
44
4

TIME
Ml S

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
£0
40
40
40
40

€C

14.941
14.956
14.972
14,988
15,003
15.019
15.034
15.050
15.066
15.081
15.097
15,113
15.128
15,144
15.159
15.375
15.191%
15.206
15.222

" 15.238

15.253
15.269
15.284
15.300
15.31€
1£.331
15.347
15.363
15.378
15.394
15.409
15.425
15.441
i5.456
15.472
15.468
15.503
15.519
15.534
15.550
15.566
15,.58%
15.597
15,613
i5.62¢8
18.64¢

1 H-1-5

GEMINI X AGEMA FLIGHT TEST DATA REV NO 28/29 ANY R/T
SUBSYSTEM H-COMMUNICATIONS AND CONTROL

PLL

NUMBER 1

f.

ssm

0 CTs= .02 ¥
125 CTr=5,.02v
COUNTS

65.00
66.00
€6.00
66.00
€5.00
65.00
' 9.00

';?;TEE"“}

%

SO
66.00

66.00
66.00
66.00
65.00
66.00
66.00
66.00
66.00
6.00
66.00
€6.00
66.0C |
66.00 |
66.00 |

]

o g e

TR LR e

g

»

FL2

ION DETECTOR ELECTRON DET
0 CTs=z .02 v
125 CT=5,02v

COUNTS

26.00
25.00
24.00
24.00
23.00
23.00

~23 .00
23,00
22.00
22.00
21.00
21.00
21.00

{'(aiﬁoa

115,00
12.00

i 18,00 !

P332 333

[-3.3-2:3-3-2.3 4

23333 3 2.3

E-E 22333 33

L 32 3:3-3-3:1-3

P 2-3-3:-3-2.3-3

L2332 1 33

f3-3 3333 3 3

[-3:2-3-3 3333

p-2e2-3:3 3339

Hxadhfhd

o33 3-8: %3 3

SRkt

pe2- 2321 32

23372323

L2332 323 % 3

p2-32-3-33.2.3

L-3-3:3-3:2-3-3

p-3-3-3-3.3 333

E-3-3.3-3-23 23

p23:3:3:3-2-3.3 3

f:23-3-3:3-23 3

L3 2-2332-3:3

p:3e3:3:3-3 3.1

By R EB XL

BELEFHLEE

L3233 -3.3 3.3

-3.2.3. 3171 33

p3-3-2-2-3-3 133

FL3 FLE FLS

ION DETECTOR TEMPERATURE TEMFERATURE
NUMBER 2 OF ION - OF ION

0 CTs= .02 Vv DETECTOR DETECTOR

125 CT=5.02v NUMBER 1 . NUMBER 2

COUNTS DEG F DEG F

15.00
14.00
15.00
15.00
15.00
15.00

9.00

/115.0 [

16.00
15.00
15.00
15.00
15.00
15.00
14.00
14.00
15.00
15.00
14,00
14.00 42.5 57.4
14,00
14,00

14.00



GEMINI X AGENA_FL!GHT TEST DATA REV NO 28729 ANT R/T
SUBSYSTEM H-COMMUNICATIONS AND CONTROL -

PLY FL2 PL3 ‘FL4 FLS
ION DETECTOR ELECTRON DET 1ON DETECTOR TEMPERATURE TEMFERATURE
NUMBER 1 0 CcTs= .02 V NUMBER 2 OF ION OF ION -
» 0 CTS= .02 V 125 CT=5,02v 0 CTs= .02 ¥ DETECTOR DETECTOR
TIME 125 CT=5.02V . 125 CT=5.02V NUMBER 1 NUMBER 2
HR M1 SEC COUNTS COUNTS COUNTS 0EG F OEG F
44 40 16.378 119.00 o . . B i
44 40 16.394 53,00 117.00 0.00
44 40 16.409 121.00 L
44 40 16.425 53,00 121.00 ag.0o \Lau/ A~
44 40 16.441 122.00 R 5 ~ (j
44 40 16,456 53.00 . 122.00 0.00 ) 16. q Q/Cj
44 4D 16.472 123.00 » -
44 40 16,488 53.00 ﬁ*t*#**#/ 3.00
46 40 16.503 : AR AR R '
44 40 16.518 55.00 e 1.00
44 40 16.534 ‘ Ll . -
. 44 40 16.55D 55,00 aRRkReLy 4.00 42.5 . 57.4
44 23 16.566 SRR ALEE
44 40 16.581 55,00 e 6.00
44 40 16,597 P T
44 40 16,613 56.00 Pt L
v aé é i6.626 G AT
44 40 16.644 57.00 P T
44 4D 16,659 122.00
44 40- 16.6753 $7.00 P
44 40 16.691 : LRk ReER
64 40 16,706 57.00 P33 123
64 40 16.722 - 123.00
44 40 16.738 £6.00 122.00
44 4D 16.753 122.00
44 40 16.769 57.00 122.00 8.00
44 40 16.784 122.00
&4 40 16.800 27.00 115.00 6.00
44 40 16.816 102.00
44 4D 16.831 0.00 96,00 0.00
44 40 16.847 102.00
44 40 16,863 0.00 99,00 0.00
44 40 16.878 94,00
44 40 16.894 0.00 95,00 0.00
44 40 16,909 $5.00 )
44 40 16.925 0.00 97.0D 0.00 -
44 40 16.941 94.00
44 40 16.956 0.00 94,00 0.00
44 A0 16.872 52,00
44 40 16.988 - 0.00 9000 0.00
44 40 17.003 92500 .
44 40 17.019 0.00 92100 0.00
44 40 17,034 s2lo0
44 40 17,050 0.00 e0joo 0.00

44 40 17.066 69{00 ////
44 40 17,081 0.00 60,00 0.00

i

i3




HR

44
a4
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
LY
44
44
44
44
44
44
44
44
44
44
44
&4
44
44
44
44
44
44
44
.84
a4
44
44
&4
44
44
44
a4

TIME

Ml SEC

4G 17.097
40 17.113
40 17.128
40 17.144
40 17.159
40 17.175
40 17,191
49 17.206
40 17.222
40 17.238°
40 17.253
40 17.269
40 17.284
40 17.300
40 17.316
40 17.331
40 17.347
40 iT.363
40 17.378
40 17.354
40 17.409
40 17.425
40 17.441
40 17.456
40 17.472
40 17.488
40 17.503
40 17.519
40 17.534
4D 17.550
40 17.566
40 17.581
40 17.597
40 17.6313
40 17.628
40 17.644
40 17.659
40 17.675
40 17.691
40 17.706
40 t17.722
40 3$7,738
40 17.753
40 17.769
40 17.784
40 - 37.8080

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

FL1

FON DETECTOR

NUMBER

0 CTs= .02 V
125 CT=5.02V

COUNTS

51,00
54 .00
52.00
130,00

52.00 .

w
A

3.00

54.00

54,00

64.00

61.00

60,00

PL2

COUNTS

81.00
- 53,00
45.00
46,00
41.00
40.00
38.00
39.00
39.00
345
38.00
103.00
111.00

}

ELECTRON DET
0 CTs=
125 CT=5.02v

02 v

TYsToa
SN

17 00

e

116.00
114.00
120,00
122.00

L:3-3.3-3.33 3 3
123.00
123.00

. 121.00

2378 33331 3

P2 3:3.3.3.3 3.

R ool

[ 2353238253

Lo2:-372 218 33 3

p-3% 3 3330243

¢?#¢#¢#$

[-2-3 308 32543

=33 -3.3 20333

-3 -3-3-3-3°3 -2 3

fo3:2:372-3 733 -]

&0#?3###

- R RHAREE

Vg R
T gghERk
Rtk
71.00
117.00
123.00
123.00
122.00

~

PL3

COUNTS

0.00
0.00
4.00
5.00

a.00

5.00
€.00
10.00

32.00

‘ 16.00

ION DETECTOR

NUMBER 2
0 CTs=
125 CT=5.02V

02 v

PL4

TEMFERATURE
OF 1ON
DETECTOR
NUMBER 1

DEG F

42.5

| H-I-T

PLS

TEMFERATURE
OF TON
DETECTOR
NUMBER 2

DEG F

57.4



TIME |

HR M1 SEC

44 40 17.816
44 40 17.83%
45 40 17.847
44 40 17,863
44 40 17,878
44 40 17.894
44 40 17.909
46 40 17.s25
44 40 17.941%
44 40 17.956
44 40 17.972
44 40 17.983
44 40 18.003
44 40 18.019
44 40 18,034
44 40 18,050
35 4D 15,068
44 40 18.081
48 40 18,057
44 40 18.113
44 40 18.128
44 40 18.144
44 40 18,159
64 4D 18,175
44 40 18.191
44 40 18.206
44 40 18.222
£4 40 18.238
44 40 18.253
44 40 18.269
s a0 18,284
44 20 18.300
44 40 18.316
44 40 18.331
44 40 18.347
44 40 18.363
46 40 18.378
‘44 40 18.394
44 40 18.405
84 40 18.425
44 40 18.441
44 40 18.456
44 40 18.472
44 4D 18.488
44 40 18,303
4a 40 18.519

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

PLL

0 CTs=

.02 v 125 CT=5.02V

PL2

ION DETECTOR ELECTRON DET

NUMBER 1
0 CTs=
125 CY=s5.02v

COUNTS COUNTS

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
i07.00
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
411.00
116,00
12.00
14,00
99,00
96.00
26.00
93.00
99.00
95.00
96.00
96.00

02 v

PL3

NUMBER 2
0 CTs=

PL4 : FLS

DEG F OEG F

——— ]7.235

ION DETECTOR TEMPERATURE TEMFERATURE
OF ION OF ION
02 v DETECTOR DETECTOR
125 CT=5.02v NUMBER - NUMBER 2
COUNTS

ZLfﬁququLw~«L;l

:%d‘_,‘l' <j At‘“s’;{



7.7

HR

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
a4
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
&4
44
a4
a4

TIME

M1 SEC

40 19.253
40 19.269
40 19.884
40 19.300
40 19.316
40 19.33%
40 19.347
40 19.363
40 19.378
40 19.394
40 19.409
40 19.423%
40 19.44%
40 19.45¢
40 18.472
40 19.488
40 19.503
40 19,519
4D 19.534
40 19.550
40 19,566
40 19.58%
40 18.597
40 19.613
40 19.628
40 19.64%4
40 19.659
40 19.675
40 19.691
40 19.706
a0 i9.722
40 19.738
40 192.753
40 19,769
40 19.734
40 19.800
40 19.816
40 19.831
40 19.847
a0 519.863
40 19.878
40 19.894
40 19.5809
40 19.925
40 19,94t
40

19.956
i

!

f
q

T

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

PLL . PL2 : PL3 ’ PL4 ' FLS
ION DETECTOR ELECTRON DET. ION DETECTOR TEMPERATURE ~ TEMPERATURE
NUMBER 0 CTs= 02 V NUMBER 2 & TON OFf ION

0 CTS= .02 V 125 C¥=5.02v O CTs= .02 V DETECTOR DETECTOR
125 CT=5.02V 125 CT=5,.02v NUMBER 1 NUMBER 2
COUNTS COUNTS COUNTS DEG F DEG F
- 34,00 h T
51.00 33,00 7.0q
. 33,00
53,00 30.00 8.00 . .
29.00
$3.00 28.00 . 11.00
27.00 .
$5.00 26.00 17.00
25..00
38.00 24.00 ‘25.00 $
: Al1.00. bt
114.00 1600 . 20,007\
114,00 P o8 WY 115.00
RRdEEEEE . f
57.00 SR . 37.00 ¢
eRGokiks o
58,00 CdkkdkR 40,00
BRRAGE G ' T
58,00 Bt dkak 43.00 42.5 57.4
Gk oo e :
58.00 pa 2222 L] 45,00
B GRkkdk
' 58.00 Rl ke _ 46,00
SRAELERE '
55,00 bRk 47.00
BRRHEE L
€0.00 GRkRAHhK 48,00
: ERGHRRHE
60.00 DR R RAE ) 49.00
LAHGRRGE
60.090 EREEREEE 50.00 __.
SR ahkRRk
€0.00 ook 50,00
RS GHAE
60.09 T Rkt 51,00
T .
€1.00 SRRk 51.00
SYBRXTEY o
61.00 KRRl 52.00
B gktdk o
50,00 122.00 51.00
121.00
49.00 122.00 50,00
- 122.00
30.00 121,00 49.00



44
C:f. CT s 44

0.

HR

44
a4
44
44
44
44
44

.44
44

44
44
44
44
44

&4
44
44
44
44
44
44
44
44
a4
44
44
L&
44

44

44
44
44
44
44
44
44
44
44
44
&4
44
44
44

TIME

Ml SEC

40 19,972
40 19,988
40 20,003
40° 20.019
40 20.034
40  20.050
40 20.066
40 20,081
40 20.097
40 20.113
40 20.128
40 20.144
40 20.1%59
40 20,175
40 20.191
40 20.206
35 gh.zzz
40 20.238
40 20,253
4D 20.269
40 20.284
40 20.300
40 20.316
40 20,331
40 20,347
40 20.363
40 20.378
40 20.394
40  20.409
40 20.425
40 20.441
40 20.456
40 20.472
40 20.488
40 20,503
40 20,519
40 20.534
40 20.550
40  20.566
40 20.581
40 20,597
40 20.613
40 20.e28
40 20.644
40 20,659
40 20,675

H-I-10

. GEMINI X AGEMA FLIGHT TEST DATn REV NO 28729 ANT R/T
SUBSYS?EH H-COMMUNICATIONS AND CONTROL -

PLY

NUMBES ¢
0 CT8=
125 CT=5.02v
COUNTS -

50.00
50.00
53.00
53.00
53,00
56.00
57.00
58.00

58.00

59.00

59.00
60.00
60.00
60.00
60.00
61.00
18,00
115,00
61.00
61,00
62.00

62.00

' 62.00

02 v

et 2 gty

PL2

ION DETECTOR ELECTRON DET
0 CTs= .02 v
125 Cv=5.02v

COUNTS

126,00
120,00
118.00
118.00
118.00
117.00
114.00
113.00
112.00
111.900
109.00
107.090
103.00
99.00 =
91.00
81,00
rz.uo
61.00
51.00
42.00
42,00 —
35.00
30.00
27.00
26.00
25.00
24,00
24.00
23.00
23.00
23.00
22.00

17.00
[ 3e3-3e3:2+3-3.3
[:3:3v80°3 3 333
[-3-3.2.3:373:3 3
fe2edng 22,303 4
fed 251,833 23
LRGEERR
fedrgeded 3 333
[o3e3:2:2e8338 3
a3 2.3 313 3233

PL3

ION DETECTOR
NUMBER 2

6 CTs= .02 v

125 CT=5,02v
COUNTS

50.00
$0.00
$0.00 v
‘53,00 - -
54.00 |
54.00

55.00 )
55.00

56.00 ™7

56.00

56.00

56.00
57.60 -~
57.90
57.00
57.00
21.00
114.00

59.00‘1

59.00

50.00“1

i
60.00 |
:
b

€0.00

PL4
TEMPERATURE
OF ION
DETECTOR
NUMBER 1
DEG F

42.5

PLS
TEMPERATURE
OF ION
DETECTOR
NUMBER 2
DEG F

57.4



H-I-11

GEMINI X AGENA FLIGHT TEST DATA REV NO 28/29 ANT R/T
TSUBSYSTEW H~-COMMUNICATIONS AND CONTROL

FL§ FL2 PL3 PLE PLS

B ION DETECTOR ELECTRON DET ION DETECTOR TEMPERATURE  TEMPERATURE
NUMBER 1 0 CTS= ,02 Vv NUMBER 2 OF ION OF ION
0 CTs= ,02 V 125 CT=5.02V O CTs= .02 V DETECTOR DETECTOR
TIME 125 CT=5.02V 125 CT=5.02V NUMBER 1 NUMBER 2
“HR Ml SEC : COUNTS COUNTS COUNTS DEG F DEG F
44 40 20.691 - I et C .- .
44 40 20,706 62400 e 6G.00
44 40 20,722 N L3 23-2.8% .
44 40 20.738 62,00 TR AR €0.00
) 44 40 20.753 Gadgrind
44 40 20.769 62.00 Lkt gk 60.00 !
) C?.Lg T 44 40 20.784 P T T T
44 40 20.800 €62.00 BREEHEEE €61.00™1
44 40 20.816 : 93,00 :
44 40 20.831 62.00 BhRR Rk 61.00
44 40 20,847 SRk '
44 40 20.863 62.00 Suft kil 61.00
44 40 20.8783 T e
44 40 20.854 62.00 S T 61.00 _}
44 40 20,308 Ghffhhfy .
44 40 20.925 62,00 DEAFRRLE 61.00 |
A4 A0 20 Qss Btk At :
44 40 20.956 €2.00 SRR 62.00 T\
44 40 20.9872 * 353432332 3
£4 40 20.988 62.00 BRI R 62.090
44 40 21,003 dgdgakok -
44 40 21.019 €2.00 BLERERLS 62,00
44 40 21.034 ’ i-3:8-3:3 3 3l
44 40 21.050 62.00 THERLXAX . 62.00
44 40 21.066 123.00 .
44 4D 21.081 62.00 123.00 62.00
44 40 21.097 i22.00 }
44 40 21.113 . 62.00 121.00 62.00 ;
44 40 21.128 119.00 ]
44 40 21.144 62.00 118,00 62.00
44 40 21.15% : 117.00
44 40 21.175 €2.00 115.00 62.00
44 40 21.191 113,00
44 40 21.206 €2.00 111.00 62.00
44 40 2§.222 106.00
44 40 23.238 62.00 99.00 €2.00
) 44 40 231.253 91.00
f 44 40 21,269 62.00 80.00 62,00
!f‘z(:) Zoozes 44 40 21.284 80,00 .
44 40 21.300 62.00 71.00 62.00 |~
’ ’ 44 40 21,316 61.00
a4 40 21.33% 62.00 49.00 44,00
44 40 2t.347 40,00 S
44 40 21,363 62.00 33,00 63.00
44 4D 21,378 : 29.00

44 40 21,394 62.00 27.00 63.00



HR

44
44
44
- 44
44
44
44

44
a4
2a
44
as
a4
a4
a4

- 44
' 44
44

[/séf; /f s
44
44
a4
a4
a4
&4
as
44
a4
Y
ag
48
44
a4
44
as
a4
44
a4
a4
4z
a4
44
44
44
a8

TIME

M1 SEC

40 21,409
40 21.425
40 21.441%
403 21.456-
40 21.472
40 21.488
40 21.503
40 21.519
40 21,534
40 24.300
40 24.316
40 24.33%
40 24.347
40 24.363
40 24,378
80l 24,594
40 24,409
40 24.425
40 24,441
40 24.456
40 24.472
40 24.488
40 24.503
40 24.519
40 24,534
40 24.550
40 24.566
40 24,581
40 24,597
£0. 24.613
40 24.628
40  24.644
40 24.659
40 24.675
40 24,691
40 24.706
40 24.722
40 24.738
40 24.753
40 24,769
40 24,784
40 24.800
40 24.816
&0 24,831
40 246.847
40 24.863

GEMINI X AGENA FLIGHT TEST DATA REV NO 28/29 ANT

SUBSYSTEM H-COMMUNICATIONS AND CONTROL

FLE
ION DETECTOR
NUMBER 1§

0 CTs= ,02 V
125 CT1=5,02v
COUNTS

61.00
Rk
62.00
Kk kdoka
62.00

61.00

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

63.00

R e T

PL2

ELECTRON DEY
0 cTs=
125 CT=5.02V

COUNTS

26.00
8.00
49.00
46.00
46.00
23.00
23.00
22.00
19.00
123.00
122.09
121.00
120.00
118.00
117.00
ii4.0G0
112.00
107.00
10:.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
23.00
23.00

| REGRKBRR
gnnatitd

| petsnese

ff kg

s e

ION DETECTOR
NUMBER 2

0 CTs= .02 V

125 CT=5,02V

0z v .

PL3

COUNTS

63.00
62.00
€3.00
63.00
63.00

68.00

- 69.00 \

70.00
70.00
70.00
70.00

70.00

TEMPFERATURE

70.00
71.00
;1.00
71.00
- 26,00
4115.00
72.00

72.00

R/T

- TEMFERATURE

DETECTOR

69 .60 ) ’
69.00 B
69.00 - »

H-I-12

Three seconds of
missing data



ij:.:2;££:::>

HR

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
&4
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44

TIME
MI S

40
40
40
40
40
40
40
40
40
40
40
40
AQ
40
40’
a0
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

= e Bk e

e

. . s

b

EC

24,878
24.894
24.909
24,525
24.941%
24,956
24.972
24.988
25.003
25.019
25.034
25.050
25.066
25.081
25.097
25.113
£3.ie8
25.144

25,159

25.175
25,191
25.206
25,222
25.238
25.253
25.269
25.284
25.300
25,316
25.331
25,347
25.363
25.378
25.394
25,409
25,425
25,441
25.456
25.472

25.488}

25.503

25.519'

25.534)
25.550T
25.566)
25.581|

fg
I

j T e

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

PLE
ION DETECTOR
NUMBER 1
D CTs= .02 V
125 CT=5.02V
COUNTS
63.00
63.00
63.00
63.00
63.00
63.00
'63.00
63.00
63.00
63.00
63.00
==
63.00
63.00
63.00
63.00
63.00
63.00
63.00
63.00

63.00

64.00

64.00

FL2

ELECTRON DET
D CTsz .02 V
125 CT=5.02V

COUNTS

SohRoEk
SSHEERRE
Y
kst
ldRRr kR
eoRhEEER
Bk EEE
Wk
SeeeRALy
SabRRES
Sk s &b
ShakiR
otk aRdl
Ak fete A ek
EHDREEAL
ShRR LK
ARk Ks Gk
SEBEERLE
:3-3.3. 2333 3
SREGEEER
TR
BoEREAS
ks gk
BURREE R
BoBBAK R
GEREERAR
CHREESEH
T
SEEAEXNSE
SHEGBAUL
GHEERS B
CEALEREG

123.00

122.00

120.00

119.00

116.00

113.00

108,00

101 .00

22.00

92.00

70.00
6€0.00

PL3
iON DETECTOR
NUMBER 2
0 CTs= .02 ¥
125 CT=5,02V
COUNTS

72.00

PL4
TEMPERATURE
OF JON
DETECTOR
NUMBER 1
DEG F

73.00 ==

73.00
73.00
73.00
?3.00

73.00

73.00
73.00
73.00
14.00
73.00
74.60
74.00
74.00
74.00
74.00
74.00
74.00

74.00

74.00

PLS
TEMFERATURE
OF ION
DETECTOR
NUMEER 2
DEG F



HR

a4
as
44
a4
44
as
45
a4
aq
44
44
44
a4
44
44
a4
a4
a4
44
4a
44
a4
44
44
a4
44
a4
44
44
44
Y
44
a4
as
a4
44
44
44
44
a8
a4
44
a5
a4
aq
a4

TIME

Ml SEC

40 25.597
40 25.613
40 25.628
40 25.644
40 25.659
40 25.675
40 25,691
40 25,706
40 25.722
40 25.738
40 25.753
40 25.769
40 25.784
40 25.800
40 25.816
40 25.831
40 25.847
40 25,862
40 25.878
40 25.894
40 25,809
40 25.925
40 25,941
40 25.956
40 25.872
40 25,988
40 26.003
40 26.019
40 26,034
40 26.050
40 26.066
40 26.081
0 26.097
40 26.113
40 26.128
40 26,144
40 26,159
40 26.175
40 26.191%
40 26.206
40 26.222
40 26,238
40 26.233
40 26.269
40 26.234
40 26,300

H-I-1k

GEMIMI X AGENA FLIGHY TEST DATA REV NO 28/29 ANT R/T
SUBSYSTEH H-COMMUNICATIONS AND CONTROL

FL1

PL2

ION DETECTOR ELECTRON DET

]

NUMBER 1
CTs=s 02 Vv

125 CT=5.02vV

COUNTS

29.00

30.00

30.00

44,00

<=,

D CTs= .02 V
125 CT=5.02v

COUNTS

49.00
40.00.
33.00
25.00
26.00
25.60
24.00
24.00
23.00
23.00
22.00
31.00
31.00
30.00

111.00°}
116.00
12.00
14.00

N [
115.00
110.00
1066.00
111.00
108.00
107.00
117.00
112.00
106.00
107.00
107.00
81.00
$6.00
© 103.00
115.00
123.00

fasedndcd 33,33

o333 33231

QARELERIN

F:3-2s33-3-3.3 -3

QLEHRERXE

feged-2-3.3-343 3

feded 2323083

s3. 3030222333

fosas ded g et

fe2edde3e3,8,1 3

fasedeidrd.2- 83

[ :3s3:303 083431

FL3

ION DETECTOR
NUMBER 2

0 CTs= .02 Vv

125 Cv=5,02v
COUNTS
74.00
75.00
74.00
75.00
75.00
74.00
0.00

17.00

114.00

0.00

0.00
35.00
43.00
38.00
44,00
49.00
55.00

58.00

FLS - PLS
TEMFERATURE - TEMPERATURE
oF 10N oF 10N
DETECTOR DETECTOR
NUMBER 1 NUMBER 2

DEG F DEG F



H-I-15

GEMINI X AGENA FLIGHT TEST DATA REV NO 28/2S ANT R/T
SUBSYSTEM H-COMMUNICATIONS AND CONTROL -

PLYL FL2 FL3 PL4 PLS

HR

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
84
44
44
44
44
44
44
44
44
44
&4
44
44

ION DETECTOR ELECTRON DET ION DETECTOR TEMPERATURE  TEMPERATURE
NUMBER 1 0 CTS= .02 V NUMBER 2 OF 10N OF ION

. 0 CTS= .02 V 125 CT=5.02v 0O CTs= .02 V DETECTOR DETECTOR
TIME 125 CT=5.02V 125 CT=5.02Y¥ NUMBER 1 NUMBER 2
Ml SEC COUNTS COUNTS © COUNTS
40 26.316 . RGOS .
40 26,331 $9.00 et 228 2 33 61.00
40 26.347 . p:2 2232 32
40 " 26.363 59.09 EhLEETRS 63.00
40 26.378 SEHEFELA )
40  26.354 60.00 Bk kAR 65.00
40 26.409 : 123.00 :
40 26.425 60.00 123,00 66,00
40 26,441 ’ 122.00
40 26.456 61.00 121.00 €8.00
40 26,472 119.00 °
40 26.488 60.00 118.00 68.00
40 26.503 116.00 .
40 26.519 61.00 114,00 69.00
40 26.534 114.00 i '
40 26.550 61.00 111.00 70.00
40  26.566 107.00 _
40 26,581 61.00 102.00 . 70.00
50 26,597 94.00
40 26.613 62.00 84.00 70.00
40  26.628 73.00
40 26.644 62.00 63.00 71.00
40 26,859 53.00
40 26.675 62.00 42.00 12.00
40 26,691 35.00
40 26.706 62.00 30.00 72.00
40 26,722 27.00
40 26,738 62.00 26.00 72.00
40 26.753 25.00
40 26.769 62,00 24,00 72.00
40 26.784 24.00
40 26.800 62.00 24.00 73.00
40 26.816 24.00
40 26.831 62.00 23.00 73.00
40 26.847 23.00
40 26.863 18.00 23.00 73.00
40 26.878 111.00
40 26.894 115.00 115.00 28.00
40 26.909 : 12.00 |
40 26.925 €3.00 18.00 | 114.00
40 26.941 DRGRBRER
40 26,956 63.00 LOUIBELE 75.00
40 26.972 SRLERAT
4D 26,988 63,00 e 75.00
60 27.003 OHRRTBED
40 27.019 63.00 CREBELAG 75.00



HR

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
a4
44
44

44
- 44

44
44
44
44
&4
44
44
44
44
44
44
44

TIME
Ml S

40
40
40
40
40
40
40
49
40
40
40
40
40
40
40
40
40
40
46}
40
40
40
40
50
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40

£C

27.034
27.G50
27.066
27.081
27.087
27.113
27.128
27.144
27.159
27.175
27.191
27.206
27.222
27.238
27.253
27.269
27.284
27,300
27.516
27.331
27.347
27.363
27.378
27.394
27.409
27.425
27.441
27.456
27.472
2r.488
27.503
27.519
27.534
27.550
27.566
£7.581
27.597
27.613
27.628
27.644
27.659
27.675
27.691
27.706
27.722
27.738

H-I-16

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

PL1

FL2

ION DETECTOR ELECTRON DET

0

NUMBER
CTs=s 02 Vv

125 CT=5.02v

COUNTS

63.00
63,00
63.00
63.00
63,00
63.00
63,00
63.00
63.00
63.00
63,00
63.00
63.00
64.00
63.00
64.00
€4.00
€4.00
64,00
64.00
64.0
64.0

64.0

e

s T e

s

G CTs8= .02

v

125 CT=5.02V

COUNTS

Stk
GRS
Kb RRBAG
Rtk dnok
ShRREEES
Skt
SRpAAGXL
Skt
S Ak
AkGEEES
SRS RGDEK
Bk g
B ek
| SndbEsn
SEEEEARG
SRR AK
T ]
SRARGHKE
e
ok mR ke
Bk RERR
St ko
s ahid
st Rk
BOSEEEAL
T L
SeRERRLE
Ak kgl
CoRRGRk
Bk AA
]
SosREak
GERt oL
123,00
121.00
119.00
117.00
114.00
109.00
101.00
92.00
81.00
70.00
60.00
49.00
40,00

"~ J\\

PL3
10N DETECTOR
NUMBER 2
D CTs=..02 V
125 CT=5,02V
COUNTS3
75.00
75,00
75.00
75.00
75.00
76.00
76.00
76.00
76.00
76.00
76.00
76.00
76.00
77.00
76.00
77.00
77.00
77.00
77.00
77.00
77.00

77.00

77.00

PLA
TEMFERATURE
Of 10N
DETECTOR
NUMBER 1
DEG F

42.5

FLS
TEMFERATURE
OF ION
DETECTOR
NUMBER 2
DEG F

57.4



o/gc gw

HR

44
44
a4
44
44

44

44
44
44
44

44
44
44
44
44
44
44

44
44
a4
44
44
44
44
&4
44
&4
44
44
44
44
44

Y3

44
44
44
44
44
44
44
44
44
44
44
44
44

TIME

Ml SEC

40 27.753
40 27.769
40 27.784
40 27.800
40 27.816
40 27,831
40 27.847
40  27.863
40 27.875
40 27.894
40 27.909
40 27.925
40 27.941
40 27.956
40 27.972
40 27.988
40 28.003
40  28.019
40 28.034
40  28.050
40  28.066
40 28.08%1
40 28.097
40 28.113
40 28.128
40 28.144
40 28.159
40 28,175
40 28.191
40 28.206
40 2a.222
40 28,238
40 28.253
40 28.269
40 28.284
40 28.300
4D 28.316
40 28.331
40 28.347
40 -28.363
40 28.378
40 28,394
40 28.40%
40 28.425
40  28.441
40 28.456

H-I-17

GEMINI X AGENA FLIGHT TEST DATA REV NO 28729 ANT R/T
SUBSYSTEM H-COMMUNICATIONS AND CONTROL

PL1
ION DETECTOR
NUMBER 1
0 CTS= .02 v
125 CT=5.02v
COUNTS
64,00
64,00
——
64.00
64,00
64.00
15.00
15.00
114.00
65.00
65.00
65.00
€5.00
65.00
65.00
65.00
65.00
65.00
€5.00
65.00
€4.00
64.00

64.00

65.00

PL2Z PL3
ELECTRON DET ION DETECTOR
0 CTS= .62 v NUMBER 2
125 CT=5.02v O CTS= .02 V
) 125 CT=5.02V

COUNTS COUNTS

33.00

29,00 77.00

29.00

26.00 77.00

25.00 TrS——

24.00 -77.00

24,00 '

23.00 77.00

23.00

23.00 77.00

22,00

22.00 77.00

111.06:1

116.00 22.00

12.00 g ,

18.00 114.00
BLGRBGER .
BHERREERK 79.00
fE R T
L gk 79.00
SRk
Skl 79.00
3232222
222 2028 ~78.00
Sh Rk
ChH GGG R 78.00
SRBRET LD
xRkt 79.00
TG RAXL
P PR 79.00
LEURGHLED
3273332 ] 79.00
folod 235321
Ll Qe g ey 79.00
BRLEDEES
Rt 7¢.00
SHEERBRRK
SOHGL R 79.00
o2t R T ]

QAD LT 72.00
GRS

[3=312 .1 223 70.00
CUREEOGH :
LLEOBHGLY 69,00
SRQBRAxRLK

fadet 2ed 3°8 2 71.00

FlLa
TEMPERATURE
OF ION
DETECTOR
NUMBER 1
DEG F

PLS
TEMFERATURE
OF ION
DETECTOR
NUMBER 2
DEG F



HR

44
44
44
44
44
44
44
44
44
as
44
44
44
44
a4
as
44
aa
a4
a4
44
44
44
44

. a4
44
44
44
44
4s
44
44
44
44
44
44
aa
44
44
.y
44
44
44
44
44
44

TIME

MI SEC

40 28.472
49 28.488
40 28.503
40 28.519
40 28.534
40 28,550
40 28.566
40 28.581
40 28.597
40 28.613
40 28.628
40 28.644
40 28.659
40 28.675
40 28.691
40 28.706
40 28.722
40 28.738
40 28.753
40 28,769
40 @28.784
40 28.800
40 28.816
40 28.831
40 28.847
40 28.863
40 28.878 .
43 28.894
40 28.909
40 28.925
40 28,941
40 28.956
40 28.972
40 28.988
40 29.003
40 29.019
40 29.034
40 29.050
40 29.066
40 29.081-
40 29.097
40 29,113
40 2%.128
40 29.144
40 29.15%9
40 29.173

1

1 H-I-18

GEMINI X AGENA FLIGHT TEST DATA REV NO 28/23 ANT R/T
SUBSYSTEM H-COMMUNICATIONS AND CONTROL

FLY
10N DETECTOR
NUMBER 1
0 CT5= .02 V
125 CT=5.02V
COUNTS
67.00
67.00
67.09
67.00
68.00
68.00
65.00
65.00
65.00
64.00 ..
65.00
66.00
65.00
66.00
65.00
65.00
66.00
14,00
114.00
66,00
66.00

66.00

66,00

FL2 .
ELECTRON DET
0 CTs= .02 Vv
125 CT=5.02V

COUNTS

L.3:3-2 .22 3
Eo3-3-2-2 324
pai-3.2.3-2- 23 3
[o-2-2-2-3 321
Lr3-3:2°3-2-3-3
L2 3-2-2 2323
122,00
119.00
121.00
123.00
122.00
121.00
119.00
114,00
110.G0
93.00
$8.00
79.00
€8.00
61.0G0
61.00
49.00
44.00
36.00
30.00
27.00
26.00
25.00
24.00
24.00
23.00
23.00
23.00
22.00
111.00
115,00
116.00 [
xz.oo(
18.00
adegel 2133
fo2e3-3:3,8-3:3 3
p:xSavaog-R 333
fodc-odeii 2.3
fsgeod gl 3ed 3
oo 3222343
fo3e3>3: %333 3

. PL3

ION DETECTOR
NUMBER 2

g Ccrs= .02 V

125 C¥=5,02V
COUNTS
" 71,00
71,00
71.00
70.00
fs.oo
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

PL4
TEMPERATURE
OF ION
DETECTOR
NUMBER 1
DEG F

42.5

PLS
TEMPERATURE
OF [ON
DETECTOR
NUMBER 2
DEG F

57.4



HR

44
44
44
84
£4
44
&4
44
48
44
44
44
44
44
44
£4
44
&4
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
&4
a4
44
44
44
44
a4
44
44
44

TIME

MI SEC”

40 29.191
40 29.206
40 2%.222
40 29.238
40 29.253
40 29.269
40 29.284
40 29.300
40 29.316
40 29.331
40 29.347
40 29.363
40 29.378
40 29.394
40 29.409
40 29.425

A0 29 448
40 29.456

40 29.472
40 29.488
40 29,503
40 29.519
40 29.534
40 29.551
40 29.567
40 29.582
40 29.598
40 29.614
40 29.629
40  25.645
40 29.660
40 29.676
40 29.692
40 29.707
40 29.723
40 29.739
40 29.754
40 29.770
40 29.785
40 29.e01
40 29.817
40 29.832
40 29.848
40 29.864
40 29.879
40 29,8953

H-T-19

CEMIN]I X AGENA FLIGHT TEST DATA REV NO 28729 ANT R/T
SUBSYSTEHM H~COMMUNICATIONS AND CONTROL

' PL1

ION DETECTOR
NUMBER 1

0 CcTs: .02 Vv

125 CT=5.02V
COUNTS
66.00
66.00
66.00
“66.00
66,00
66.00
66.00
66.00
66.00
66.00
66.00
66.00
66,00
66.00
€6.00
66.00
66.00
66.00
€6.00
66.00
€6.00
66.00

66.00

PL2
ELECTRON DET
0 CTs= .02 Vv
125 CT=5.02Y

COUNTS

| RS

P R s L
B 777323
gD kR
Rkl
SRRk
fkdid ok
G dededek
SRR ikdR
Bl AR gk
gk dodok
P T
S Red ARk
AL ERED
aks Rk gk
Al Rk
At d ook
fehgakidl
SR dhRgd
RRkBERGR
SRAAGEEEK
SRR LRER
SRLRGEER
BRRRAERE
Lt
ks ik
SRR R R ARG
Bk etk
HREXFEER
CRRLEERR
SRR RERRL
SRR ANRK
122.00
120.00
118.00,
114.00
$108.00
101.00
101 .00
$0.00
79.00
69.00
56.00
48.00
39.00
32.00

PL3

ION DETECTOR
NUMBER 2

0 CT8= .02 ¥

125 CT=5.02V
COUNTS
78.00
78.00
78.00
78.00
78.00
79.00
78.00
79.06
79.00
78.00
78.00
79.00
79.00
79.00
79.00
79.00
79.00
79.00
79.00
79.00
79.00
79.00

79.00

PLA
TEMFERATURE
OF ION
DETECTOR
NUMBER %
DEG F

42.5

PLS
TEMPERATURE
OF [ON
DETECTOR
NUMBER 2
DEG F

57.4



H-I-20

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

FlLy FL2 PL3 : PLA PLS

MR

44
44
44
44
44
44
44
44
a4
44
44
44
44
44
44
a4
a4
44
44
44
44
44
44
asq
44
44
44
as
44
44
44
44
44
aa
44
4s
44
44
44
aa
a4
a4
as
44
44
44

ION DETECTOR ELECTRON DET ION DETECTOR TEMPERATURE  TEMFERATURE
NUMBER 1 0 CTS= .62 ¥ NUMBER 2 OF ION OF ION
0 CTSz .02 V 125 CT=5.02v O CTS= .02 V DETECTOR DETECTOR
TIME: 125 Cr=5,02v . 125 CT=5.02V NUMBER 1 NUMBER 2
MI SEC " COUNTS COUNTS COUNTS
40 29.910 29.00
40 29.926 66.00 26.00 79.00
40 29.942 . 25.00 .
40 29.957 66.00 24.00 79.00
40 29.873 24.00
40 29,989 66.00 23,00 79.00
40 30,004 23.00 .
40 30,020 66.00 22.00 719,00
40 30.035 2x.00
40 30,05% . 66.00 22.00 79.00
40 30,067 22.00
40 30.082 13.00 111,00} 29,00
40 30.098 116.00
40 30.314 115.00 12.00 114.00
40 30.129 18.00
49 30,145 66.00 SRS AEE R 81,00
40 20,180 LLREURFR
40 30,176 66.00 Y 81.00
40 30,1952 A P332 221
40 30,207 66,00 SRR E 80.00
40 30,223 E-3.32-3 1233
40 30,239 66.00 EE T 80.00
40 30.254 ’ e GLRER )
40 30,270 66.00 LRRGEERR 80.00
49 30,285 P2 22 X2
40 30,30t 66,00 BhaRnKYy 80,00
40 30,317 pd 233 2333
40 30,332 66,00 SRBRERES 80.00
40 30.348 ARG EERE
40 30.364 66.00 GRS 80.00
40 30.37S P2edt:3:333 3
40 30.3 €6.00 P ey 80.00
40 30,410 1. 52,3333
40 30.426 66.00 CUGRRERLR 80.00
40 30.442 L2233 233 3
40 30.457 €6 .00 EaEged 323131 80.00
40 30,473 hkdRgk
40 30,439 66.00, SLRERARE 80.00
40  30.504 ! SROR SR
40 30.520 66.00}, ARRE Cldde 80,00
40 30.535% f=3c3.2:3.3.3:3 -3
40 30.551% 66,001 DR GRRL 80.60
40 30,367 A R T ST
40 30.582 66.00} CHERIRHG 80.00
40 30.598 i) CRAGLEHEX
40 30.614 66.00 ERHOERTE 80.00




i~

TIHE

MI SEC

40 30,629
40 30,645
40 30,660
40 30,676
40 30.692
40 30,707
40 30,723
40 30,739
40 30,754
40 30,770
40 30,785
40 30,801
40 30.817
40 30,832
40 30.848
40 30.864
40 30,879
an  30.898
40 30,910
40 30.%26
40 30,942
40 30,957
40. 30,973
40 30.989
40 31,004
40 3%1.020
40 31,035
40 31,051
40 31,067
40 31,082
40 31.098
40 31,114
40 31,129
40 31,145
40 31,160
40 331.176
40 31,192
40 31,207
40 31.223
40 31.239
40 3i.254
40 31,270
40 31,285
40 31.301%
40 31.317

40 331.332

H-I-21

GEMINI X AGENA FLIGHT TEST DATA REV NO 28/29 ANT R/T
SUBSYSTEM H-COMMUNICATIONS AND' CONTROL

PL1

PL2

_ION DETECTOR. ELECTRON DET

NUMBER 1

0 cTs= .02 V

125 CT=5.02V

COUNTS

it
66:60
66.00
66.00
66.00
66.00
66.00
66.00
66.00
- - €6.00
" 66.00
66.00
66.00°
66.00
66.00
66.00
12.00
115.00
67.00
67.00
67.00
67.00

é7.00

0 CTs= .G2 Vv
125 (T=5.02V

COUNTS

SERESERE
SRBLRARL
SRRk R
SRR LbEE
Stk
Stk il
SR LAA
T
123.00
121.00
121,00
118.00
115.00
109.00
101.00
$0,00
80.00
69.60
58.00
48 .00
39.00
32.00
28.00
26.00
25.00
24.00
24.00
24.00
24.00
23,00
23.00
22.00
22.00
111.00
115.00
12.00
18.0
SuoREEoE
HOCLELAG
T
HHELEBGAT
SooxGan
CORALGae
seovERan
SEEGI RS
HEITHNG

PL3

ION DETECTOR
NUMBER 2

0 cTs= .02 V

125 Cr=5.02v

COUNTS

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
02.00

82.00

81.00

PL4
TEMFERATURE
OF ION
DETECTOR
NUMBER 1
DEG F

PLS
TEMPERATURE
OF ION
DETECTOR
NUMBER 2
OEG F



- HR

44
44
44
44
44
44
44
44
44
44
44
44
44
44
44

. A4

& 40

44
a4
44
as

‘a4
44
44
44
44
44
44
44
44
a4
44
48
44
44
44
44
44
a4
44
43
44
44
44
a4
44

TIME
M1 SEC
40 31,348
40 31.364
40 31.379
40  31.395
40 31.410
40 31.426
40 31.442
40 31.457
40 31.473
40 31.489
40 31,504
40 31,520
40 31.535
40 31,551
40 31.567
40 31.582
31.535
40 31.614
40  31.629
40 31,645
40 31,660
40 31,676
40 31.692
40 31.707
40 31.723
40 31.739
40 31,754
40 31,770
40 31.785
40 31.801
40 31,817
40 31,832
40  31.848
40 31.864
40 31,879
40 31,895
40 31.910°
40 31.926
40 31.942
40  31.957
40 31,973
40 31,989
40 32,004
40 32.020
40 32.035
40 32.051

H-I-22

GEHMINI X AGENA FLIGHY TEST DATA RéV HO 28729 ANT R/T
SUBSYSTEM H-COMMUNICATIONS AND CONTROL

PLY

PL2

ION DETECTOR ELECTRON DET

NUMBER 1
0 €rs= .02

v

125 CT=5.02Vv

COUNTS

67.00
66.00
66.00
67.00

. 67.00
67.00
67.00
€6.00

66.00

66.00

66.00

€6.00

67.00

€6.00

66.00

66.00

€6.00

66.09

66.00

66.00

66.00

66.00

€6.00

0 CTsz .02 V
125 CT=5.02V

COUNTS

LU

RN NS
TRERBEEE
BREHRRKEK
SRRRHEES
Sk AR
T YT T
SRR EEE
LR ERERAK
ET T LT
P T T2 3
Ak Ak
PR T T
EL TSI e
S eeERA
PTT T
HEAENTER
ok sk kK
GREREXTE
SR Eokak
[T T ee Ty
ShkbakEl
LRREERERE
BRERRELK
SEGAGHik
Tt 321
PP T TE 2
gk} ks
FHGRBRXEK
SR KhgRA
S Rtk

123,00
121,00
119.00
113,00
107.00
$8.00
89.00
76.00
68,00
56.00
46.00
38.00
32.00
32.00
28.00

FL3
ION DETECTOR
NUMBER 2
0 C1S= .02 V
125 CT=5.02V
COUNTS
81.00
81.00
81.00
- 81.00
81.00
81.00
81.00
1.00
81.00
81.00
81.00
81.00
81.00
81.00
81.00
81.00
61.00
75.00
74.00
75.00
75.00

©75.00

75.00

FL4
TEMFERATURE
oF ION
DETECTOR
NUMBER 1
DEG F

42.5

PLS
TEMFERATURE
OF TON
DETECTOR
NUMBER 2
DEG F

57.4



Timg
Ml S

40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
43
40
40
40
40
40
4D
40
40
40
40
40
40
¢o
40
40
40
40
40
40
40
40
40
a0
40
40
40
40
40
40

EC

32.067
32.082
32.098
32.114
32.129
32.145
32.160
32.176
32.192
32.207
3z.223
32.239
32.254
3z2.270
32.285
32.301
32.3i7
32.332
32.348
32.364
32.379
32.395
32.419
32.426
32.442
32.457
32,473
32.489
32,504
32.520
32.535
32.551%
32.567
32.582
32.598
32.614
32.629
32.645
32.660
32.676
32.692
32.707
32.723

32.739

32.754
32.770

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

PLY

ION DETECTOR
NUMBER 1
0 CT8=
125 C¥=5.,02v
COUNTS

66.00
66.60
66.00
€6.00
13.00

114.00
67.00
67.00
66.90

67.00

67.00°

66,00
67.00
67.00
66.00
67.00
67.00
67.00
ST.PD

er.Po

!
66.00

.02 Vv

FL2

ELECTRON DETY
cTs= .02 Vv
125 CT=5.02v O (C7TS=
125 C7=5.02v

COUNTS

COUNTS

26.00
25.00
24.00
24.00
24.00
23.00
23.00

B Aok
KGR KK
SRS REED
SRR
LT
ETTT T EEM
sk Rk
RERARAKE
[T
G gl d
Gk
LT T
CEEREHBR
CoEHEFRE
T T
P T
LT TR
Skl
Akt
HERGE UK
BERGLEXE
AEBRLHAE
SROAGRRE
SRtk
PP I Y 32T
ShRRGEus
P R T
LRSS RRAL
REFEALUK
S ERR R
SEEROARN
13137113

PL3

ION DETECTOR
HUMBER 2

80.00

80.00

80.00

80,00

80.00

80.00

80.00

80.00

80.00

80.00

80.G3

80.00

80.00

.02 v

PL4
TEMPERATURE
oF ION
DETECTCOR
NUMBER 1
DEG F

42.5

H-I-23

FLS

TEMPERATURE

OF JON

DETECTOR
NUMBER 2
DEG F

57.4



HR.

44
44
44
44
44
44
44
44
44
44
44

- 44

44
44
44
44
48
44
44
44
44
aa
a4
a4
44
44
44
a4
as
a4
44
44
84
44
44
a4
44
a4
a4
44
4as
44
a8
44
a4
44

TIME

Ml SEC

40 32.785
40 32.8M4
40 32.817
40 Jd2.832
40 32.848
40 32.864
40 32.879%
40 32.895
40  32.910
40 32.926
40 3z.942
40 32.957
40 32.973
40 32.989
40 33,004
40 33,020
40 33.035
40 33,051
40 33,067
40 33.082
40 33.098
40 33.114
40 33.129
40 33.145
40 33.160
40 33.176
40 33.192
40 33,207
40 33.223
40 33,239
40 33.254
40 33.270
40 33.285
40 33,301
40  33.317
40  33.332
40 33.348
40 33.364
40 33,379
40 33.395
40 33.410
40 33.426
40 33.442
40 33.457
40 33.473
40 - 33.489

i

b,

H-T~2k

GEMINI X AGENA FLIGHT TVEST DATA REV NO 28/29 ANT R/T
SUBSYSTEM H-COMMUNICATIONS AND CONTROL .

PLL PL2 ) PL3 PLS PLS
JON DETECTOR ELECTRON DET 1ON DETECTOR TENPERATURE  TEMPERATURE
NUMBER 1 0 CTS= .02 ¥~ NUMBER 2 OF ION OF JON -
0 CT8= .02 V 125 CT=5.02v O CTs= .02 V DETECTOR DETECTOR
125 CT=5.02v “12% CT=5.02V NUMBER 1 NUMBER 2
COUNTS - COUNTS COUNTS DEG F DEG F
PP ETe ) e e
66.00 wkk Rk 80,00
SRR
67.00 stk Ak 80.00
g fokokd . .
66.00 kR LAk 80.60
PP T e oo
66.00 123.00 81.00
122.00
66.00 119.00 81.00
115.00 N
66.00 109.00 81.00
100.00
67.00 89.00 81.00
7$.00
€7.00 68.00 81.00
- 68,04
66.00 57.00 81.00
) 47.00 ’
6€7.00 38,00 81.00
32.00 )
66.00 29.00 -81.00
26.00
67.00 25.00 81.00
25,00 ) .
67.00 24,00 81.00
23,00
66.00 23.00 81.00
23.00
67.00 23.00 81.00
22.00
12.00 81.00
114.00 17.00
67.00 115.00
kSRt . A
67.00 SuRG Ll 82.00
, CRAREHGE
sr.po SRRABTHY 82.00
| (2223 2 1
67.00 HEAEERER e2.G0
o} SRRGORES -
ST{FO BOhEKE SR 82.00
§ CHRBEFEE
6700 BoEBEASR 82.00



HR

44
&4
L4
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
a4
44
44
44
44
a4
44
44
44
44
44
44
44
&4
44
44
44
44
44
44
44
44
44
44
34
a4
44
44

TEME

Ml SEC

40 -33.504
40 33.s520
40  33.535
40 33,551
40 33.567
40 33.582
40 33,598
4D. 33.614
40 33,629
40 33,645
40 33,660
40 33.676
4D - 33.692
40 33.707
40 33.723
43 33.739
40 33.754
40 33.770
40 33,785
40 33,801
40 33.817
40 33.832
4D 33,848
40 33,864
40 33.879
40 33.895
40 33,910
40 33.926
40 33.942
40 33,957
40 33.973
40 33.989
40 34.004
40 34.020
40 34,035
4D 34.051
40 34.067
40 34.082
40 34.098
40 34.114
40 34.129
40 34.145
40 34.160
40 34.176
40 34,192
40 34,207

H-T-25

- GEMINI X AGENA FLIGHT TEST DA&A REV NO 28/29 ANT R/T
SUBSYSTEM H-~COMMUNICATIONS AND CONTROL

PLE

PL2

ION DETECTOR ELECTRON DET

NUMBER 1~

0 CTs= .02 V

125 CT=5.02V

COUNTS

€7.00
67.00
67.00
67.00
67.00
67.00
67.00
€7.00
67.00
67.00
67.00
67.00
67.00
€7.00
67.00
67.00
67.00
67.00
67.00

67.0]

67.00

0 ¢cTs= .02 ¥
125 CT=5.02V

COUNTS

GRS ERLY
Sk
L2222
2T 2321
SRtk
Sfktok iR
S dokdkk
L kxR
PR B33
Gk
P ]
Benh L ik
[T 2323
Skl
BN
Bl
Qg xR
BT 2R g
LRk
Rl dedy Rl
SRR KR ER
B Rkl
(32T T T
(223222 3
Dk kR
PE-T .33
B gk ALK
SR LUCEEY
Ox ok e ek
122.00°
119.090
115.00
109,60
109,00
100.00
89.00
79.00
67.00
57.00
47.00
38.00
32.00
28.00
26.00
25.00

PL3
ION DETECTOR
NUMBER 2
O 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
81.0C

81.00

82.00

PL4
TEMFERATURE
OF ION
DETECTOR
NUMBER 1
DECG F

42.5

PLS
TEMPERATURE
oF ION
DETECTOR
NUMBER 2
DEG F



HR

44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
&4
44
44
&4
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44

. TIME

Ml SEC”

40 34.223
40 34.239
40  34.254
40 34,270
40  34.285
40 34,301
40 34.3i7
40 34,332
40  34.348
40  34.364
40  34.379
40 34,395
40 34.410
40 345.426
40 34,442
40 34.457
40  34.473
40 34.489
40 34.504
40 34,520
40  34.535
40 34,551
40 34.567
40 34.372
40  34.598
40 34.614
40 34.629
40 34.645
40 34.660
40 34.676
40 34.692
40 34.7G7
40 34,723
40 34.739
40 3£.754
40 34.770
40 34.785
40 34.8M
40  34.817
40 34,832
40 34.848
40 34.864
40 34.879
40 34.895
40 34,910
40 34.926

H-I-26

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

PLY
ION DETECTOR
NUMBER 1
0 CTs= .02 vV
125 CT=5,02V
COUNTS
67.00
67.00
67.00
12,00
115.00
€7.00
67.00
67.00
€7.00
67,00
67.00
67,00
67.00
67.00
67.00
€67.00
67.00
67.00
67.00
67.00
67.00

67.00

€7.60

FL2
ELECTRON DET
0 CTs=s .02 V
125 CT=5,02V

COUNTS

24.00
23.00
23.00
23.00
23,00
23,00
22.00
22.00
111.0
116.00
12.00 j
18,00
Rk
o Lok
P2 2-2.3 8 33 4
P33 2232 33
BTG REEE
B ooy
233328 3
b 2-303 223
Btk
ek fokk
-1 33303
fokdofded ko
L2233 F-3 -
b3 333333
ekl R
P33 -3 2 2
P -0 3-3 334
ok fedky
L3243 3321
ey Gk fole
e 2 2:4-3-2 33
Ll gk
Gk
(<2 335232 3
Era at-2i8 3734
E:3-3-3 233 3.4
-3ed-3v3 2.3 F 14
P15 832
pr3od 2eRabd 203
3.3 233344
-2 -358e3sF.2 3
=3t 203323 4
pedodeg 3248
o33 3eRated ol

) PL3 .
fON DETECTOR
NUMBER 2
0 cTs=z .02 Vv
125 CT=5,02V
COUNTS
ez.do

. 82.00
82.00
‘62,00
15.00
115.00
83.00
83.00
83,00
83.00
82.00
82.09
62.00
82.00
ez.00
82.00
82.00
82.00
82.00
82.00
82.00
82.00

82.00

PL4

TEMPERATURE

OF ION
DETECTOR
NUMEBER 1

DEG F

42.5

FLS
TEMFERATURE
OF JON
DETECTOR
NUMBER 2
DEG F

57.4



HR

44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
&4
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44

. 44

44
£4
44
44
44
44
44
44

TIKE

Ml SEC

40 34.942
40 34.957
40 34,973
40 34,989
40 35.004
40 35,020
49 35,035
40 35,051
40 35,067
40 35.082
40 35,098
40 35,114
40 35.129
40 35.145
40 35.160
40 35.176
40 35,392
40 35.207
40 35,223
40 35,239
40 35,254
40 35,270
40 35.285
40 35.301
40 35,317
€0 35,332
40 35.343
40 35.364
40 35.379
40 35.395
40 35.410
¢0  35.426
40 35.442
40 35.457
40 35.473
40 35.489
40 35,504
40 35.520
40 35.535
40  35.551
40  35.567
40 35.382
40 35.598
40 35,614
40 35.629
4D 35.645

H-I-27

GEMINI X AGENA FLIGHT TEST DATA REV NO 23/29 ANT R/T

SUBSYSTEM H-COMMUNICATIONS AND CONTROL

T PLY
1ON DETECTOR
NUMBER 1
0 CYS= .02 V¥
125 CT=5,02V
COUNTS
67.00
€7.00
67.00
67,00
67.00
67.00
67.00
67.00
67.00
67.00
67.00
sﬂoo
67.U0
67.00
12,00
113,00
115.00
68.00
67.00
67.00
67.00
67.00

67.0G0

PL2 : PL3
ELECTRON- DET ION DETECTOR
0 CTSz .02 V NUMBER 2
125 ¢T=5.02v 0O CTS= .02 V

125 CT=5.02V

COUNTS . COUNTS
f-3-2-2-2:3-3 33
o Ty : 82.00
233232 2]
gl At ek 82.00
1o3 3235220 3 )
stk 82.00
g dedding
122.00 - 82,00
119.00
115.00 82.00
108.00
100.00 82.00
89.00
78.00 82.00
67.00
57.00 82.00
46.00
38.00 82,00
31.00 .
28.00 82.00
26.00
25.00 82.00 °
25.00 .
24,00 82.00
24.00
23,00 . 82.00
23.00
23.00 82.00
22.00
22.00 82.00
111,050
115,00 f 15,00
12.00
18.0 114.00
22302423302 4
QCLRYGLLE 83.00
SOERBHOH
P22 T a2 83,00
REAURORR :
ERLAGHGD 83,00
Fe2-3-3 03 32 4]
RHRHGERES 83.00
foRed 303 1584
Pt 3333 63.00
Lhfgdgd
SRR R 83.00

PL4
TEMFERATURE
OF JON
DETECTOR
NUMBER 1
DEG F

42.5

PLS
TEMPERATURE
OF ION
DETECTOR
NUMBER 2
DEG F

57.4



HR

44
44
44
44
44
44
44
44
44
44
44
44
‘44
44
44
44
44
a4
44
44
44
44
44
44
44
44
44
a4
44
44
44
44
44
44
44
44
44
44
44
a4
44
44
44
44
44
44

TIME

M1 SEC

40 35.660
40 35.676
40 35,692
40 35,707
40 35,723
40 35,739
4G 35,754
40 35,770
40 35,785
40 35.801
40 35,817
40 35,832
40 35.848
40 35,864
40 35,879
40 35,895
40 35,910
40 35.926
40 35.942
40 35,957
40 35,973
40 35,589
40 36.004
40 36,020
40 36.035
40 36.051
40 36,087
40 36,082
40 36.098
40 36.114
40 36.129
40 36.145
40 36,160
4D 36.176
40 36.192
40 36.207
40 36.223
40 36.239
40 36.254
40 36.270
40 36.285
40 36.301
40 36.317
40 36.332
40 36.348
40 36.364

GEMINI X AGENA FLIGHT TEST DATA REV MO 28729 ANT R/T
”SUSSYSTEN H-COMMUNICATIONS AND CONTROL

FL1

FL2

ION DETECTOR ELECTYRON DET

NUMBER 1

G CcTs= .02 V
125 C1=5.,02Vv

COUNTS

67.00
67.00
67.00
€7.00
67.00
67.00
67.00
67.00
€7.00
67.00
67.00
67.00
67.00
67.00
67.00
67.00
67.00
67.00
67.00
67.00
67.00
67.00

67.00

0 CTs= 02 V
125 CT=5.02V

COUNTS

Skl
et LS iy
xR
f2-T 2322
gkl
L2228
SRk Rk
kb %
LR HUEE
ootk
220 2 32
Lol el
Lk R RRE
HRLRRERR
P2 s
LlkkRREF
Rk ek
BRURREEX
xgedudr ek
Hfdelee ek
el
A fkok Rk
g
SRk kR
gk ook
koKX K
Bkl Lk
D HLBREE
SHdshnkd

122.00

119.09

1$45.00

108.00

100.00

89.00

78.00

67.00 -

56.00
46.00
38.00
36.00
51.00
28.00
26.00

25.00
24.00

PL3
ION DETECTOR
NUMBER 2
0 CTs= 02 V
125 CT=5.02V
COUNTS
82.00
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

82.600

PL4
TEMPERATURE
OF TON
DETECTOR
NUMBER 1
DEG F

PLS5
TEMPERATURE
OF ION
DETECTOR
NUMBER 2
DEG F



HR

44
44
44
44
44
44
44
44
44
44

44

44

- 44

44
44
44
44
44
44
84
44
44
44
45
44
44
44
44
44
44
44
45
44
24
44
a4

44

44
44
44
44
{4
£4
44
44
44

YIME

HI SEC

40 36.379
40 36,395
40 36.410
40 36.426
40 36.442
40 36.457
4D 36.473
40 36.489
40 36.504
40 36.520
40D 36,535
48 36,551
40 36.567
40 36.582"
40 36.5%38
40 36.614
40 36.629
40 36.645
40 36.660
4D 36.676
40 36,692
40 36.707
40 36.723
40 36.739
40 36,754
4D 36,770
40 36.785
40 36.801
40 36.817
40 36.832
40 36.848
40 36.864
40 36.879
40 36.895
40 36.910
40 36.926
40 36,942
40 36,957
40 35.973
40 36.989
40 37.004
40 37.020
40 37.035
40 37.05%
40D 37.067
40 37.082

| GEMINI X AGENA FLIGHT TEST DATA REV NO 28/29 ANT R/T
SUBSYSTEH H-COMMUNICATIONS AND‘CONTROL

PL1

ION DETECTOR
NUMBER 1

0 CTs=
125 CT=5,02V
COUNTS

67.00

©67.006"

67.00
12.00
115,00
68.00
67.00

67.00

© 67.00

67.00
67.00
67.00

67.00

- 67.00

67.00
67.00
67.00
67.00
67.00
€7.00
67.00
67.00

67.00

.02 v

FL2

ELECTRON DET
g CT1s=
125 CT=5.02v

COUNTS

24.00
23.050

23.80 -

-

Fartials]
22.00
21.00

111.00
115.00
12.00
18.00
18.00
ook g
el ek
X
b33 23
LGk

212 e 2

P T T L]
T 1]
[ TTTITT L
SEHTRARL
St bRk
R T L1
xRk
EETT TS T
RS AR
SRR
SREURERR
T3 13111
GutRAB K
PP T LT
ARG RERE
SRETHEXK
AORGERFE
Sl gl ok
Gtk
G SRk
SGOR KRR
LT L1275
GEEERERR
SO G GRRK
DATEEAXE
LT T e
BRLGERNG
CHESETAY
BEHGRRTE

02 Vv

PLS

ION DETECTOR
NUMBER 2
0 CTs=
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

83,00

83.00

63.00

82.00

D2 v

FLS
TEMFERATURE
OF ION
DETECTOR
NUMBER 1
DEG F

4z.5

H-I-29 -

FLS
TEMPERATURE
Of JON
DETECTOR
NUMBER 2
DEG F

57.4



HR

44
44
44
44
44
44
44
44
44
44
44
44

-.44

44
44
44
44
44
44
44
44
84
44
44
44
44
44
44
44
44
44
a4
44
44
44
a4
44
44
44
44
- 44
44
&4
448
44
44

YIME.

Ml SEC

49 37.098
40 37.114
40 37.129
40 37.145
40 37.160
40 37,176
40 37.192
40 37.207
40 37.223
40 37.238
40 37.254
40 37.270
40 3T7.285
40 37,301
40 37.317
40 37.332
40 37.348
40 37.364
40 37.379
40 37.395
40 37,430
40 37.426
40 37.442
40 37,457
40 37.473
£0 37.489
40 37.504
40 37.520
40 37.535
40 37.551%
40 37.567
40 37.582
40 37.5%8
40 37.614
40 37.62%
40 37.645
40 327.660
40 37.8676
40 %7.€92
40 37.707
40 37.723
40 37.739
40 37.7154
40 37.770
40 37.785
40 37.801

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

PL1 FL2 . FL3 PL4
ION DETECTOR ELECTRON DET ION DETECTOR TEMPERATURE
NUMBER 1 0 CTs= .02 V NUMBER 2 OF ION

D CTS= .02 V 125 CT=5.02v O CY¥s= .02 V DETECTOR
125 CT=5,02V 125 CT=5.02V NUMBER 1
COUNTS COUNTS COUNTS DEG F
. St hRkrdkd
BT.DU SRR . 82,00
Y itk kol
67.0% b2 23 23 82.00
CREEGoRE
67.00 122,00 82.00
119.00
67.00 115,00 - 82.00
108.00
67.00 99.00 82.00
83.00
67.00 77.00° 8z.00
78.00
67.00 67.00 - 8z2.00
56.00
67.00 46,00 82.00
37.00
67.00 . 31.00 82.UU
- 28.00
67.00 26.00 82.00
25.00
67.00 24.900 82.00
24.00 i
67.00 23.00 - 82.00
23.00
67.00 23.00 . 82.00 -
22.00
67.00 22.00 82.00
22.00
12.00 111.087 15.00 42.5
116.00
114.00 12.00f 115.00
18.00)
67.00 SR 84,00
LRRRG ARG
67.00 BORGEBRE 83,00
CAGGEORE
67.00 SOaRRRER 83,00
HORGRL &
6€7.00 BESAKGAD 83.00
CEGAXRGOR .
67.00 ORbQERRR . 83.00
P Tyt
67,00 CUERQRERN 83,00
EHARHHEE
67.00 CORERRY S 83.00

.t

. H-I-30

PLS

TEMFERATURE
OF ION

DETECTOR

NUMBER 2
DEG F

57.4



HR

44
44
44
44
44
a4
a4
44
44
44
44
44
Y
44
44
44
a8
44
44
44
44
a4
44
44
44
44
44
44
a4
44
44
Y
44
44
44
44
44
44
44
44
44
a4
a4
44
44
48

TIME
Ml $

40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
an
40
40
40
40
a0
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
a0
40
40

€C

37.817
37.832
37.848
37.864
37.879
37.895
37.810
37.926
37.842
37.957
37.973
37.989
38,004
38.020
38,035
38.051%
AR 067
38,082
38.093
38.114
38.129
38.145
38,160
38.176
38,192
38.207
38.223
38.239
38,254
38,270
38.285
38,301
38,317
38.332
38,348
38.364
38.379
38,395
38.410
38.426
38,442
38.457
38.473
38,489
38.504
38.520

H-I-31

GEMINI X AGENMA FLIGHT TEST DATA REV NO 28/29 ANT R/T
SUBSYSTEM H-COMMUNICATIONS AMD CONTROL

FL1

FL2

JON DETECTOR ELECTRON DET

NUMBER 1
0 C¥s= .02 V
125 CT=5.02V
COUNTS
67.00-
67.00
67.00
67.00
67.00
67.00
67.00
67.00
67.00
67.00
67.00
67.00
67.00
67.00
67.00
67.00
67.00
67.00
67.00
67.00
67.00
67.00

67.00

0 CTS8= .02 ¥ °

125 CT=5.02V

COUNTS

SEBHORER
Ghehhkkd
et 2ot o2 2 22
LR fhhkk
Lok
Brkek ok
Bk Gk
Aotk
REBGRRFE
LSRG D RLk
SEERGHLE
P 223 23420
oo -3 022
P22 02 2 2
L322 3233
BAFRRRNHE
Sekbkknd
P2 Eupe2 22 3
kg
LG RfR
VR AU HKY
GERGEukE .-
P2 o2 -2 et
Gk Rk Rkl
Qolrde e e e o
L2223 23
L2312 22
122.00
119.00
115.00
115,00
108,00
29.00
89.00
78.00
€7.00
56.00
46,00
37.00
31.00
28.00
25.00
25.00
24.00
24.00
23.00

PL3
ION DPETECTOR
NUMBER 2
0 CTs= .02 Vv
125 CT=5.02vV
COUNTS

83.00

83.00

83.00

83.00

83.00

83.00

83.00

82.00

82,00

T 82.00

82.00

82.00

82.00

82.00

. 82.00

82.00

82.0u

82.00

82.00

82.00

PLA
TEMPERATURE
OF 10N
DETECTOR
NUMBER 1§
DEG F

PLS
TEMFERATURE
OF ION
DETECTOR
NUMBER 2
DEG F



KR

44
44
44
44
44
44
44
44
44

44
44
44
44
44
44

44

44

&4
44
44
44

44

44

44
44
44
44
44
44
&4
44
44
44
44
a4
44
44
44
44
44
44
44
44
44
44
44

TIXE

Ml SEC

40 38.535
40 38,551
40 38.567
40  38.582
40 38,598
40 38.614
40 38,629
40 38,645
40 38.660
40 38.676
40 38,692
40 36.707
40 38,723
40 38.739
40  38.754
40 38,770
40 38,785
40 36.8n
40 38.8:17
40 38.832
40 38,848
40 38,864
40 38.879
40 38.835
40 38.910
40 38.926
40 38,942
40 38,957
40  38.973
40 38.989
40 39.004
40 39.020
40 39.03%
40 39.051
40 39.067
40 39.082
40 3%.0%8
40 39.114
40 39.129
40 39.145
40 39.160
40 39.176
40 39.192
40 39.207
40  39.223
40 39.239

GEMINI X AGENA FLIGHT TEST DATA REV NO 28729 ANT R/T
" SUBSYSTEM H-COMMUNICATIONS AND CONTROL

PLY
10N DETECTOR
| NUMBER 1
6 CcT8= .62 V
125 CT=5,02v
COUNTS
67.00
67.00
11.00
114.00
68.00
67.00
67.00
65.00
67.05
67.00
67.00
67.00
67.00
67.00
67.00
67.00
67.00
67.00
67.00
€7.00
67.00

67.00

67.00

PL2
ELECTRON DET
0 CTs= ,b2z Vv

PL3
1ON DETECTOR
NUMBER 2

125 CT¥=5.02v O CTs= .02 Vv

COUNTS -

23.00

-23.00

22.00

22.00

22.00

111.00

116.00

12.00

18.00
Bttt
PRy
PE ey
P 12T
LT T
P eI T
G RRK
[T
RRmERRGR
Sk el
PEETTe e
EET Tt
Lok
T IT e
PT I TR
FT3 T2 TIor
PTT TR
EETI TS
FOk R EE
SEBERARR
SRGELERS
K HEREGR
HRAGERLEE
ARG ERAEE
R AR
BLEFBHAAR
RERGRLEY
SOGRLA R
RHAKGRR
RESPHLnE
GEFDHHRD
KEPHERES
BEERGO LR
QHERNHKE
SRR RRRRL
SEANEELREY
SEAGHURE

125 CT=5.02V
COUNTS
82.00
Bé.OD
15.00
115.00
83.00
83.00
83,00

83.00

83.00
83.00
8z.00
82.00
82.00

82.a0

PLA
TEMFERATURE
OF ION
DETECTOR
NUMBER
DEG F

42.5

FLS
TEMPERATURE
OF JON
DETECTOR
NUMBER 2
DEG F

57.4



HR

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
a4
44
44
44
44
44
44
44
44
44
44
44
44
464
a4
44

TIHME

M1 SEC

40 39.254
40 39,270
40 39.285
39 39.301
46 39,317
40 39.332
40 39.348
40 39.364
40 39,379
40  39.395
40 39,410
40  39.426
40 39,442
40 39.457
40 39.473
40 39.489
40 39.504
40 35.520
40 39.535
40  39.551
40 39,567
40 39,582
40 39.598
40 39.614
£0  39.629
40 39.645
40 39.660
40 392,676
40 39.692
40 39.707
40 39.723
40 39.739
40 39.754
40 39,770
40 39.785
40 39.801
40 39.817
40 39,832
40 39.648
40 39.864
40 39.879
40 39.695
40 39.910
40 39.926
40 39.942
40 39.957

H-I-33

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

PLL

- "ION DETECTOR

NUMBER 1

0 C¥s= .02 Vv

T 128 CT=5.02V

COUNTS

67.00
G7.00v
67.00
67.00
67.00
67.00
67.00
67.00
67.00
67.06
67.00
;7.DD
67.00
12.00
115.00
68.00
68.00
6s.00
€8.00
67.&0
67.%9

67.00

PLZ
ELECTRON DET
0 CTs= .02 V
125 CT=5.02vV

COUNTS

Ak d Wl
G ik
B xRk
ULk RkR
122.00
119.00
115.00
106.00
99.00
8a.00
77.00
66,00
- 56,00
45.00
37.00
31.00
22.00
26.00
26.00
25.00
24.00
24.00
23.00
23.00
22.00
22.00
22.090
111.687
116.00
12.00
18.00
Kok K30 x e Lol
GG il
et =33 3 22

- QEfkflopk

FOGRRnR&
SHGEUEHRHREK
BHEERRTER
TREGRGRRL
GREGALHR
CRBRIELR
[EAE QLR
LEEUGERE
Eeied-ged 2 300
SREHGEHR
BEGOUENA

FL3

ION DETECTOR _TEHPERATURE

NUMBER 2
0 CTs= .02 V
125 C¥7=5.02V

COUNTS

.82.00
82.00
82.00
‘Bé;OO
82.00
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
83.00
83.00

83.00

PLA

oF ION
DETECTOR
NUMBER 1
DEG F

42.5

FLS
TEMFERATURE
OF JON
DETECTOR
NUMBER 2
OEG F

57.4



HR

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
a4
44
44
44
44
44
44

TIHE
HI §

40
40
40
40
40
40
40
40
40
40
40
20
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
&0
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40

EC

39.973

.39.,989

40.004
40.020
40.035
40,051
40,067
40,082
40,098
40,114
40,129
40,145
40,160
40.176
40,192
40,207
40,223
40.239
0,254
40.270
40.285
40.301
40.317
40.332
40.348
40.364
40.379
4D.395%
40,410
40.426
40.442
40,457
40,473
40,489
40.504
40.520
40,535
40.551
40,567
40.582
4D.598
40.614
40.629
40,645
40.660
40.676

GEMINL X AGENA FLIGHT TEST DATA REV

FL1
ICN DETECTOR
NUMBER 1
0 Cc¥s= .02 V
125 CT=5,02V
COUNTS

€8.00
€8.00
€8.00
€8.00
67,00
67.00
€8.00
€7.00
67.00
€7.00
€7.00
67,00
67.00
67.00
€7.00
67.00
€7.00

67.00

g
!l

TEE

FL2

ELECTRON OET
0 Cts= .02 v
125 CT=5.02v O (CTs=
125 Cv=5.02v

COUNTS

COUNTS

SRR BECHE
e~
OB ES
SRECEEG

Rl 1222 sttt - T

P2 223231
e ek
ek
Lol xR
ok Ak
kg hdg
ikl
Rtk fed
ek
ekt bk
gk e
ShBhRG ik
ek gk
BE-ti-1-8 22
pel 323221 3

St ek

LS 22321
pedegog b eget ]
LA AL
RERGRG R
gk Xk feak
123.00
119.00
115.00
108.00
92,00
€8.00
77.00
66.00
55.00
45.00
L265+00
37.00
31.00
27.00
25.00
25.00
24.00
24.00
23.00
23.00

.

FL3
ION CETECTOR
NUMBER 2

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

&2.00

82.00

82.00

82.00

82.00

82.00

02 v

H-I-3L

NO 28723 ANT R/T
SUBSYSTEM H-~COMMUNICATIONS AND CONTROL

PL4

oF ION

DETECTOR

NUMBER 1
_DEG F

42.5

- PLS
TEMPERATURE

TEMPERATURE
of foN °
DETECTOR
NUMBER 2
DEG F

57.4



HR

44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
&4
44
44
44
44
44
44
44
44
44
44
44
44
44
44
a4

48

&4
44
44
44
44
44
44
44
44
44
44
44

TINE

Ml SEC

40 40,692
40 40,707
40 40,723
40 40,739
40 40.754
40 40.770
49 40,785
40 40.801
40 40,817
40 40.832
40 40.848
40 40,864
40 40.879
40 ¢0.895
40 40,810
40 40.926
40 40.942
4D 40,957
40 40,973
4D 40,989
40 431,004
40 41,020
40 41,035
40 41.0s1
40 41.067
40 41,082
40 <1.098
40 41.11e
40 41.129
40 41,145
40 41.160
40 41.176
40 41.192
40 41,207
40 41,223
40 a1.239
40 4%.254
40 41,270
40 41.285
40 41.30%
40 43.317
40 41.332
40 41.348
40 21,364
40 431.379
40 41.395

GEMINI X AGENA FLIGHT TE3T DATA REV MO 23/29 ANT R/T
SUBSYSTEM H-COMMUNICATIONS AND CONTROL

FLY

PL2

ION DETECTOR FELECTRON DET
NUMBER 1

0 CTs=

02z v

125 CT=5.02V
COUNTS

68.00

67.00

67.00

68,00

€68.00

60.00

47.00

45,00

45.00

45,00

14.00 |

$0.00

53.00

i

0 CT7s= .02 v
125 CT=5,02v

COUNTS

22.0n0
22.00
22.0
111.00
115.00
12.00
12.00
ic.0
ARG E LR
SRR Rk
E St 222
pate2 33 2333
e gk
LAkl
Qoo gk
SRRGY ANk

sams
S

GRRG Gkl
La-2 232
ek R akdk
Lt St 1]
e 232 £ 3 3
LGkl
e ek e i
ek
Lo gz
ERHxeydhk
B fe g s
RREAAGRE
ERQLQAGRLE
Gkl ok
QLR ek
Ghfhadked
SHOHehdk
GRS EARGR
+ 308.00
123.00
123.00
123.00
122.00
121.00
1£3.00
120.00
iz20.00
116.00
117.00

PL3 PL4 PLS
ION DETECTOR TEMFERATURE TEMFERATURE
NUMBER 2 CF ION - OF ION
0 Crsz 02 v DETECTOR CETECTOR
125 CT=5,02v NUMBER % NUMBER 2
COUNTS - DEG F DEG F

'82.00
82.00
14.00

114,00
83.00
83.00
83.00
83.00

. 83.00
82.00

83.00
Thruster

62.00 firings

‘82,00

Vez.oo
62.00
az.aif,//
14.00
92.00
78.00
79.00
74.00
79.00

64,00



ronun

LY

Te

GEMINI X AGEMA FLIGHT TEST OAfA REV HO 28729 ANT R/T

SUBSYSTEM H-COMMUNICATIONS AND CONTROL

. PLY PL2
. 1ON DETECTOR ELECTRON DET
- NUMBER 1 0 CTS= ,02 V
0 Cr8= G2 Vv 125 CT=5.02V
TIME 125 CT=5,02Vv
Ml SEC COUNTS COUNTS
40 41.410 101.00
40 41,426 24,090 116.00
40 41.442 115,00
40 41,457 57.00 112.00
40 41,473 ) . 109.00
40 41.50% €0,00 104.00
40 41.504 96.00
40 41,520 61.00 86,00
40 41,535 86,00
40 42,988 67.00 E3°3 3233 2
40 43,004 SRk
40 43,019 67.00 [EE 3228
40 43,035 [232 TrEsS
40 43,0590 67.00 Ledkde e s ok
40 43,066 GEahEdls
40. 43.082 67.00 P22 1221
40 43,097 ok ol ok
40 43,113 67.00 okt kdokk
45 43.12% SRR EREE
40 43,144 67.00 Gk gk
40 43,160 LTI Tt
40 43,175 67.00 [-2S S LT
40 43,191 LT
40 43,207 67.00 p-3-3-272:3 3 3 4
40 43,222 93.00
40 43,238 €7.00 P32 32031 3]
40 43.25%4 61.00
40 43,269 67.00 Bk
40 43,285 GREEELEE
40 43.300 67.00 (222223
40 43.%16 SxLRERBL
40 43,332 67.00 h kRl
40 43,347 -T2 T3
40 43,363 67.00 3.3 r 3 Y
40 43,379 ORBELEHY
40 43,394 67.00 Gtk e gok
40 43,410 ARRGLLLS
40 43,425 67.00 o RNRRG G
40 43.441% LR ERREE
40 43,457 67.00 JE 422 3.2
40 43,472 . LR ESEEHE
40 43,488 67.00 LRGERERE
40 43,504 BEREGRRE
40 463,519 67.00 338 382 4
40 43,535 -T2 122 1
4G 43,550 67.00 61.00

PLI

ION DETECTOR
NUMBER 2

0 Crs= .02 V

125 CT=5.02V
COUNTS
79.00
80.00
88.00
80.00
82.00
89,00
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
£1.00
81.00

81,00

H-I-36

- PL4 PLS
TEMPERATURE TEMFERATURE
OF 1ON OF TON
PETECTOR DETECTOR
NUMBER 1 NUMBER 2
DEG F DEC F



MR

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
44
44
44
44
£4

TIME

HI- SEC

40 43.566
40 43,582
40 43,597
40 43,613
40 43,629
40 43.644
40 43,660
40  43.675
40 43,691
40 43,707
406 43.722
40 43,738
40 43,754
40 43,769
40 43,785
40 43,800
40 43.816
40 43,832
40 43,847
40 43.863
40 43.879
40 43,894
40 43.910
40 43,925
40 43,941
40 43,857
40 43.972
40 43,988
49 44,004
40 44.019
40 44,035
40 44.050
40 44,066
40 44,082
40 44,097
40 44.133
40 44,129
40 44.144
40 44.160
40 44.175.
a0 44,191
40 44.207
40 44.222
40 44.238
40 44.234
30 44.269

H-I-37

GEMIN] X AGENA FLIGHT TEST DATA REV NO 28/29 ANT R/T
SUBSYSTEHM H-COMMUNICATIONS AND CONTROL -

PLY

PLZ2

ION DETECTOR ELECTRON DET

NUMBER 1§

0 CT8= .02 Vv

125 CT=5.02V
COUNTS

67.00
67.00
€7.00
67.00
67,00
67.00
67.G0
67.00
67.00
67.00
67.00
xa.ooA
1z.00
115.00
67.00

67.00

0 CTs=z ,02 V

PL3
ION DETECTOR
NUMBER 2

125 CT=5.02v O CYs= .02 V

COUNTS

-3c3.3. 3 Setore]
123407
122,00
115.00
108.00

99.00
87.00
76.00
65.00
55.00
45,00
36.00
31.00
28.00
28.00
26.00
25.00
24.00
24.00
31.00
23.00
22.00
22.00
22.00
111.0
116.00
12.00
16.0
i2e3-333-3.33

=3-3:3+3.2.323 -1

E22:3:3-3 322-3 ]

[s3133¢302 333

s3a3-33-3 333

o333 -3 /3323

L.3.3.3 32331

fataded 2 332

fe3ages.2.308 2]

:302e8 3283343

BoERUGAR

f:2e2e3 32333 5]

fe3e$ 342080324

od:3v3.303:8.2]

fagegal.3 3233~

[osereR el Reg o]

frded degegedt el

[r3egsgvg et gl d

125 CT=5.02V
COUNTS

81.00
81.00
81.00
BltOO
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
81,00

81.00

PLS
TEKMPERATURE
OF ION
DETECTOR
NUMBER 1
DEG F

PLS
TEMFERATURE
oF ION
DETECTOR
NUMBER 2
DEG F



HR

44
44
44
43
44
44
44
44
44
44
44
44
44
44

44

IO -

44
44
44
&4
44
44
a4
44
44
44
44
44
44
44
44
44
44
a4
44
44
44
&4
44
44
44
44
44
44
&4

TIKE

Ml SEC

40 44.285
40 44.300
40 44,316
40 44.332
40 44 .347
40 44,363
40 43.379
40 34.3934
40 44,410
40 44.425
40 44.441
40 44,457
40 44.472
40 44,488
40 44,504
40 44.519
40 44,535
40 44.55G
40 44,587
40 44.582
40 44,598
40 44.614
40 44,629
40 44,645
40 44,660
40 44,676
40 44,652
80 44,707
40 44,723
40 44,739
40 44.754
40 44.770
40 44,785
40 44,801
40 46,837
40 44,832
40 44.848
40 44.864
40 44,879
40 44.895
40 44.910
40 44,826
40  44.942
40 44,957
40 44.973
40 - 44,989

H-I-38

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

PLYL -

ION DETECTOR

NUMBER 1
0 CTs= .02 Vv
125 CT=5.02V

COUNTS
66.00
68.00
67.00
67.00
67.00
67.00

67.00

63.00

67.00
67f00
67.60
67.00
67.00

67.00

67.00

PL2
ELECTRON DET
0 CTs= .02 V
125 CT=5,02v

. COUNTS

BUREHUE
B Ty
SHESREE
DR TS
SEEE Rk
Sk etk
SRR FhuEL
ottt
SRk tiR
Sutrhnk
R ARG A
HERBEXES
Stk
Skl
Bhkhdkk
GERRR R
ARELARES
SREHEEk
)
Stk
ensksRkh
kR
123,00
120.00
115,00
108,00
98.00
87.00
7r.00
65.00
55.00
55.00

44 .00
36.00
31.00
27.00
26.00
25.00
24,00
24.00
23.00

- 23,00
"2e.00
22.00
22.00

PL3
ION DETECTOR
NUMBER 2

D CTS= .02 V

125 CT=5.02v
COUNTS
81,00
81.00
81.00
:81500
81.00
éi.OO
8‘.00

81.00

81.00
81.00
81.00
81.00 .
81.00
81.00
81.00
81.00
81.00
81.00
60.00
60.00
80.00

81.00

"FL4
TEMPERATURE
OF ION
DETECTOR
NUMBER 1
DEG F

PLS
TEMFERATURE
OF ICN
DETECTOR
NUMBER 2

DEG F



s£ce0s
16.55C
3.625
15.825
Te.225
16.725
17,225
17,8235
19,123
23,328
2% 22
25,723
26,628
28,228
26.523
22.525
38,725
38,925
£8.967
57,000

TCA 2,10 TCAl11,12
Yoy LXRX
FIRES FIRES
AFT E 4]

. A,

€EQ9 cE1L

FIRE FI1RE

CFF OFF
\FIRE —
OF F
FIRE
OFF
TFIRE

FIRE
oFF
FIRE

TCA 33
e
FIRES
LEFT

¢EL3

FIRE

M

TRANSLATTIONAL

€T~X REV 28 (CNY)  BILEVEL EVENY DATA

TCA 14 TcA 15
RH soTT
FIRES FIRES
RICHT . oOWN
s€1a cELs
FIRE FIrE
oFF oFF

TO 44 431 22.623 MISSING DAYA

FIRE
oFF

TO 44 A4 49.000 HISSING DATA

CFF ore

CFF

oFE oFF

YCA 16
Yoo
FIRES

Lup

cELe

FIRE

H-TI-1

1345-32  O7/30/66
te1v . -



TCA 3
H

FIRES
Do

GEOL

SECCNDS

16.950

3.725
17,028
17.12%
19.825
20.128
22,223
22.8625
23.425
23.825
23,923
24,028
25.728

ne sme
<5.135

31,625
32,128
41.125
41,425
17.923
18.025
19,523
19,623
20,225
20,328
20.42%
?1.825
21,925
22,528
24.923
23.025
29.023
29.125
29.425
29,523
29,825
29,9823
30.728
30.623
41,329
age309

FIRE
OFF
e

TO 44 4t
FIRE
[ 44

ROTATTIONAL

G¢¥=X REV 28 (CNV) BILEVEL EVENT DATA 1 817
TCA 2 TCA 3 TCA 4 TCA S TCA 6 TCA 7 TCA 8
RH BoTY i {e 24 Rt LH - TCoP BO(T
FIRES FIRES FIRES FIRTS FIRES FIRES FIRES
[v o] RICHY RIGHT u? ) up . LEFTY LEFT
.. GEO2 CECY CEC4 <£03 ¢EC™ (1334 ¢EQs
FIRE FIRE FIRE FIRE FIRE FIRE FIRE
OFF OFF OFF OFF OFF OFF OFF
. FIRE FIRE .
oFF oFF
FIRE FIRE
OFF oFF .
FIRE FIRE
OFF oFF
FIRE FIRE
' - OFF OFF
FIRE FIRE
ascég? oFF CFF
FIRE FIRE
OFF OFF
FIRE FIRE
~ oFfF orF
FIRE FIRE
(44 OFF .
FIRE
OFF
FIRE .
CFF .
. NaTTS
ring PIRE
OFF oeF orF
FIRE
orF
22.62% HISSING DATA :
FIRC ,
(o4 4 . .
. FIRE FIRE
. oFF COFF
. FIRE FIRE
OFF OFF
FIRE FIRE
oFF osF
, FIRE FIRE
-2 oy
[4E:14 (4113 -
e N A1 Fing - or [o4d

13a3-52 07/30/66




TIHE

Hi

33

8EC

57.712
o.12

i2.12

2.52
4.92
7.32
9.72

12,43

14.5%

16,393

19,33

21,73

24,13

26.53

28.93

31,353

$3,73

38.13

50,53

£0.93

43,33

453,73

OKOt
PITCH GIMBAL
DEGREES

179.8
179.5
179.%
179.5
179.5
179.5
179.5
179.3
179.8
179.6
179,86
179.6
179.6
179.6
173.6
173.6
179.6
179.6
179.6
179.6
179.6
119.7
179.6
179.7
179.7
173.7
179.7
173.7
179.7
179.7
179.7
179.7
179.7
173.8
180,6
180.6
180.3
180,2
1680.0
179.8
179.8
t179.4
179.2
179.0
1718.7
ir8.5

VAW CIMBAL

k02

DEGREES

. “ v .
LT T R VR N )

.

0000000000000 0000
el e e e ) .
oW h A NS

Py

C0QONOO00ONOBBOO00O0D00
oooopeoay

o W
PR
-~ D OO
DN
w o w

356.8
357.8

A
@
-

EC - )
.
DO

ONZOARD COMPUTER WCRODS

CENINRG CN FLIGHT TEST DATA REV NO 28 CRV D/T

RCLL GIMBAL
DEGREES

ox03

180.3

180.2

180.0
179.9
179.8
179.8
179.8
179.7
179.6
1719.6
179.7
173.8
173.9
180.0
179.9
1719.7
$79.6
172.3
K19,
179.0
1re.9

OKD4
ACCUM OF X
ACCEL SFXP

COUNTS

157

(M~OE 3, CATCH-UF)

oxAS
ACCUN OF ¥
ACCEL SFYP

COUNTS

oRos
ACCUM OF 2
ACCEL $F2P

COUNTS

-179
~-183
~162
-184
-184
~184
-183
-186
-169
~188
=190
~191
~-190
-1€1
~192
-194
~-192
-1386
~194
~196
-197
~199
-197
-19%
-20%
-201
-204
~204
-204
-205
-20%5
-2086

-208
-209
-210
-210
-211
-214
-214
-215
-218
-216
-217
-210
-218

D13
TIME IN MODE
SECONDS

503,76
506.33
808,90
510.97
513,54
516,11
518.18
520,73
523,32
. 525,40
527.96
530,83
532,61
$35,03
537,64
$39.83
842,44
544,63
847,24
549,44
552.09
554.24
556.85
559,05
561,65
563.85
566.45
568,64
571.23
573,42
576,01
578 .20
580,00
562.99
$65,58
$88.17
590.35
592,94
595,12
s97,72
855,92
€02,52
€04, 70
67,30
€09,49
612.00

H-III-1

DKi4&
FLOW TAG -

4133380
4131951
4145766
4133980
4128810
4145766
413338%
&328810
4145295
4133389
4126810
4145295
£1993504
3477573
347749
3477573
3489949
3543109
3489949
3543109
5489949
34TTSTS
3489949
3543109
3489559
3543109
3439949
34TT5YS
3489343
3506744
3489243
3572200
3489949
3572359
3473416
3424399
3473450
3424399
3476531
3489935
3476591
3424399
347659%
3424010
3473084
3490406



' H-III-2

GEMINI X FLEGHT TEST DATA REV NO 28 CNV O/T
ON3CARD COMPUTER WORDS (MODE 3, CATCH-UP)

or0Y oxo2 oxO3 Ox04 ox0s ox086 oxi3 ox14

PITCH GIKBAL  YAW CIMBAL ROLL GIKBAL  ACCUM OF X ACCUN OF ¥ ACCUM ©F T TIME IN MCOE FLOW TAG

DEGREES DECREES DEGREES ACCEL SFXP AKCCEL SFYP ACCEL SFZP .. SECONDS

5 . COUNTS © COUNTS COUNTS -

TIHE
MI SEC
40 48,13 178.2 1.3 178.8 157 146 . -220 614,27 3479084
40 50,53 178.0 1.1 178.7 158 149 -219 616,87 3490406
40 52,93 177.8 0.9 i78.6 158 . tas -221- £19.08 . 3477573
47 55,33 177.8 0.7 178.5 159 149 -33 621,65 3489949
10 8T.73 177.3 0.% 178.4 153 130 -225 623,84 3477573
41 0,13 177.0 0.3 178.3 160 150 -224 626,44 3489349
41 2,53 $76.8 - 0. 178,2 162 150 ~-34 . 628,63 3477873
& 4,93 176.5 360.0 $178,1 160 151 -228 631,24 3449949
4 7,33 176.3 359,7 177.9 162 151 -226 633,43 3477573
4 9.1 176.0 389.6 177.8 164 153 -220 636,04 3489949
41 12,13 175.8 359.4 177.7 162 151 _ -230 638,24 - 3543109
41 14,53 175.8 3%9.2 177.6 165 153 To-23 €40,85 3489949
41 16,93 175.3 359.0 177.4 1€5 155 -233 643,04 3477573
41 19,33 175.1 353,86 177.3 165 154 ~a1 645,70 3433406
41 21,73 175.4 388.7 1771 166 154 648,03 . 3686557
4y 24,13 175.8 358.7 176.9 168 157 -232 650,28 3479084
41 26,83 176.3 358,6 176.7 = 167 156 - -233 - 652.56 . 4960063
4t 28,93 176.9 388.6 176.4 o. 188 156 -238 €55.04 . 4980854
41 31.33 177.8 358.6 1re.t | g 3 167 157 -237 637,47 4849781
a1 33.73 173.1 . 358.,9 S 11,8 O 163 159 -239 659,88 4849784
43 35,13 176.7 - 359.2 175.5 | &= 0 170 159 -238 662.30 4849776
41 38,83 179.4 359,58 175.2 |40 170 160 -238 664,72 4849776
4y 40,93 179.9 359.,9 1748 | 9.0 ‘ 170 160 -240 667.14 4849706
41 43,33 160.4 0.1 174.5 g'E 1T . 160 -239 669,55 © 4849706
4: 43,73 180.9 0.3 174.2 |p % $69 162 -241 671,96 4849706
41 42,10 181.4 0.3 174.1 o 172 162 874,21 4649786
af 30,50 181.9 0.3 174.3 o 170 163 -242 676.67 4980853
41 82,90 182.3 0.5 174.3 [T 172 163 . ~-244 ’ 679.36 4931727
41 $5.30 162.9 0.5 1.7 |20 \ i 163 -245 681,46 3473525
41 57,70 183.2 0.6 175.1 172 165 -246 633,74 4318383
42  0.10 183.5 0.6 175.% 173 166 -247 636,41 4866205
42 2.%0 183.8 0,6 175.9 173 164 -249 688.75 3473450
42 4,90 1a4.1 0.6 176.3 175 167 -249 631.09 3475525
42  7.30 194.2 0.7 176.7 175 166 -249 633,76 4800655 .
42 9.70 16:..8 0.8 177.1 174 168 -250 696.01 3489949
82 42.10 184.4 0.8 177.6 177 169 ~-251 698.10 3479084
42 14,50 184,3 0.7 178.0 176 ’ 169 282 700.60 5079608
42 16,90 164.3 0.4 170.5 178 167 -252 703,36 3621007
42 19.30 .
42 21,70 1646.0 359,.4 179.4 ) 177 17 -253 707.86 3479064
42 24.10 163.6 359,81 - 1719,9 178 171 -254 710,37 3473418
42 26,50 163.3 359.0 160.4 173 ir2 -63 7i12.86 3490406
42 28,90 i82,9 338.7 180.9 182 17 -238 718.24 3489949
62 31.30 162.6 358.7 161,3 182 172 -04 nr.se 3473418
42 33,710 182.3 358.6 161.6 162 172 -238 719.86 3675692

42 36,10 - 102.0 . - 338,58

«
—— e g

182.2 164 173 -256 T22.54 3424359




KR

44
44
24
44
a4
44
44

44
44
44
44
44
a4
43
44
44
44
44
44
44
44
44
44
a4
44
43
a4
44

44
44
44
L2
44
448
44
8
44
a8
a4
44
L2
44
44

TIME

M1

SEC

38.50
40,90
43.30
45,710
43.10
50,50
32.90
55.30
57.70
0.1G
2.50
4,92
7.30
9.70
ic.10
19.30
2.7
24,10
26,50
28,90
31.30
33.70
36.10
38.50
406.90
43.30
45,70
48,10
50,59
52.90
55,30
sr. 70
G.10
2,50
4.90
7.30
9.70
12.10
14,50
16,30
19,30
21,70
24,10
26.30
28,90

- 31,30

ox0t
PITCH GIMBAL
DEGREES

181.7
181.3
i81.0
180.7
180.3
180.0
173.7
179.6
179.4
179.3
179,14
179.%
i73.1
179.2
175.3
179.8
180.2
180.6
©§81.2
181.6

oKD2
YAW GIMBAL
OEGREES

35%0.4
358.3
358.2
358.1
338.0
387.9
337.8
387,27
357.7
357.¢€
357.5
557.¢
357,3
357.3
357.%
3ss.2
3%58.7

355.4
359.6
559.7
563.4

0.0

0.0
360.0
359.9
359.9
5%9.9

-
G aewn
YO -
- -

.

“ s 0w

-

e e O0AaD0O000
Py

ADUNSDORALDLE®E=OW

CGEKINI X FLIGHT TESY DATA REV NO 28 Cnv D/Y
ONBOARD COMPUTER WORDS (MODE 3, CATCH-UP)

OrO3
ROLL GIMBAL
DECREES

182.7
183.1

ia7.5
185.7

Ox04
ACCuM CF X
ACCEL SFXP

COUNTS

182
183
183
183
186
187
187
187
189
189
189
183
190
191
ise

ox0s

“AccuM oF ¥

ACCEL sHYP
COUNTS

180

oxoe
RCCUM OF 2
ACCEL 3FZP

COUNTS

-260
-261
-261
~263
-262
-263
~265
~2658

~269
~269
~269

-271
~&7z
~276

-2

-273
-278
-280
~281
~281
-282
-284
-285%
-208
-284
-287
-286
-287
-289
-288
~291
-292
-283
~294
-295
-295
-29¢
-298
~297
-299
-207

Ox13
TIME [N MODE
SECONDS

126,74
727.3¢
129,52
732.12
73¢.30
736.61
739.28
741 .46
744,09
746.20
748.89
751.99
753.70
¥85.27
¥56.54
755, 51
168,12
770,31
772,90
775,09
777.68
115.87
102,46
784,65
187.25
789,43
792,02
794,20
796.93
799.16
801,75
803,98
606,31
€08.94
811.12
813,35
816,08
818,30
620,89
823,07
623,66
627.84
630.44
832,62
635,82

T DK14
FLOW TAG

3473450
3489935
3476591

5409935
3476591

3703352
3490406
3544620
34904086
3544620
34901406
3542127
3490406
3542127
3469953
3475591

3453935
3476591

3430406
3470084
3450406
34730828
3490406
3477573

3489949
3477573

3489949

3473084

3621007
3473450
3489935
3489949
3673199
3489939
3476591

3703352
3621475
3476591

3490408
3479084
3490406
3477573
3409048
3477573
3409949



ELAPSED TIME
MRS HIN SEC

39.78
39.99
40.12
40.28
40.45
40,62

40.78

40.9$
41.12
41.28
41,45
.62
43,78
41.9%
4.1z
42.20
42.43
42,62
a2.78
$2.55
23.12
43.20
43,49
43.62
43.7e
43.98
44,92
84,88
44,49
44,62
44,78
44.98
49.12
45,28
45,48
45.62
45,78
£5.99
46,52
46,88
46,45
46.02
46,70
48,908

_ BELYA

TIRE
(SECH

§C05339.78
O.17
.17
0.7
0.17
8.37
0.37
0.17
0.17
0.17
o.37
Q.17
6.7
0.7
c.aT
0.7
C.37
o.t7
0.27

TG.T
C.17
0.7
o.57
O.t7
0.17
o.17
0.17
6.17
0.7
0.17
0.17
0.7
0.27
C.17
0.t7
o.17
0.17
c.17

0.17

a.17
o.87
C.t7
0.47
C.57

THAGE
LERETH
@ FEET)

11.627
11.681
11,567
11,391
11.448
11,307
11.299
11.244
11.156
11,158
11.043
11.087
10.979
10.661
10,603
80,712
10.744
10.629
10. 367

am ®19
28.227

10.482
90,449
10.360
10.534
10.248
90.275
206,156
10.127
10.099
40.070
$.958
$0.0359
0.894
9.959
9.608
9.608
9.691
< p.0se
9.601
0.9533
O.£30
o.9418
0,400
£.594

IRTERWECTATE OUTPUT FOR QUALITY CORTROL

" oELTA

LERCTH
R FEET)

-0.176

0.087
~0.060
-0.088
-0.035
-0.088
-0.002
-0.113

0.023%
-0.088
-0.837
-0.059
~0.031
-0.026
~0.119
-0.65%9

o _ro
<.C0

~0.084
~0.033
~0.090
~-0.026
-0.088

0.0g¥
-0.119
-0.029
-G.c27
~-0.022
~0.119

0.08¢
-0.149

0.G6x
~0.849

0.002
~0.11F
~0.029
-0.ce8
-0.082
-0.063

0,131
~0.134
-0.018

0 FRO®
LENGTH (XY
(FELT)

37.5
3r.0
3e.¢
568.7
5.5
38.7
39.0
39.2
32.8%
39.8

L

.

»
.
- RN N )

N~

&

.o

b

a» (3
W R RN I e e
.

-

= hbg
& W hwtdilow
. MR

»

o

.
OVODwOLO

&

&

&
[
.

L]

45.0

INAGE
HIDYH
W FEET)

pELTA 0 Faon
HIDTH | VIDTH (V)
w FEET) (FEET)

DELTA

DISTANCE

(FEET}

H-IV-1

8EsT EST.
OF D
AFEEY)



CLAPSED TIKE
KRS HIN SEC

40

£0

£7.32
4v.26
47.43
ar.62
47.78
47.95
48.12
48.28
46.45
48.82
48.78
40.953
49.12
49.88
43.43
49.62
49.78
49.9%
$0.12
$0.28
$0.458
so0.€2
so.78
50.95
S1.12
1.0
81.45
51.c2
st.78
51.9%
sz.12
s2.26
§2.45
5z.62
se.18
s2.95
$3.12
$3.28
83,469
83,62
$3.7%8
$3.98
$s.12
94.80

bELTA
TEIHE
SEC)

0.17
0.7
0.7
0.17
0.17
0.17
0.37
c.17
o.17
C.37
o.17
C.17
0.17
0.37
[ &4
c.17
0.17
0.17
0.17
0.17
o.17
0.17
o.1F
0.17
0.7
0.17
o.17
c.17
C.17
0.17
o.17
a.17
0.17
0.7
0.37
0.17
C.17
0.87
c.17
c.47
c.17
0.57
0.57
G.87

THACE
LERGTH
@ FEET)

8.900
8.754
8.758
8.698
£.832
8.07%5
0.573
8.629
0.484
c.e51
8.4636
8.3598
8.396
8.419
8.338
c.311
6,396
8.400
6.23%3
8.284
8.2248
6.152
0.179
c.126
7.083
8.0%4
r.923
.03
r.923
7,068

IHTERMEOTATE OUTPUT FOR QUALITY COHTROL

CELTA D FROM 1HAGE DELTA o FroH OELTA BEST E37.-
LENCTH LENGTH (X1 WIDYN wIDTH ‘WIDTH(Y) DISTANCE OF O
(x FEET)  (FEET) « FEET) FECT)  (FEET) (FEET) - - (FEET)
-0.0%9 ar.2
-0.140 48,0

0.110 41,4 . T
-0.143 a8.1 : . .

o.o32 48.0
-0,056 48.3
~0.014 48,3
-0.04% 46.6
-0.090 49.1
-0.014 as.2
-0.019% 49.2 )

-0,090 49.7

0.050 4s.2 .
-0.088 4s.7? i

0.029 49.6
-0.148 s0.4
-0.002 5G.4
-0.05¢ . 30.7 A
-0,.066 $i.1

0.042 50.6
-0.108 $1.4 B

0.659 $1.1
-0.14% s2.0 v
-0.032 se.2 ’ : st

0.007 52.4 -
-0.08¢ $2.8 . . i

p.cco 52.%

6.021 se.4
-g.021 52.9
-0.027 (18 4

0.088 s2.§ R .

0.004 $2.5 .
0,148 93.4 . ’
-0.029 93.6

0.000 $3.6
-0.073% . 84,8

0.019 $4.0
-0.048 $4.8
-0.173 $s.9

0.10¢ $4.8 » .
-0.130 ss.? .

0.100 $4.9 -
~0.100 8s.7
-0.057 86.1



ELPSED VIvE
¢SS HMIR SEC

peeooabeasobRRbRRRL2RERRRRRRRRRRRERER

&
Y

a4

L2

84

&0
&G
&0
20
L]

8533533833832833288533333838388838

58.£3
S58.62
S4e.70
54.95
55.3%
35.2e
55.85%
35.62
55.78
$5.95
$6.52
$¢.70
$5G. 45
55.62
$G. 78
$6.95
sr.3®
ST.E6
$¥.48
sr.ce
§7.78
Sr.e3
$3.12
s8.2¢
£5.463
56.62
58.70
$3.29
S9.42
$9.20
$9.68
$9.62
59.79
$3.99
0.52
©.28
6.55
6.62
0.7
6.95
f1.82
£.20
8.49
g.62

DELTA
TTIRE
CSEC)

C.17
0.7
.87
o.97
a.37
.17
C.07
o.37
g.27
O0.27
0.27
0.27
o.27
U.t¥
G.37
.87
c.37
O.587
.27
0.7
g.o¥
C.87
c.a7
o.s7
o.e7
.87
C.37
o.17
O.87
G.27
€.37
0.87
0.27
0.8F
0.07
O.87
o.37
G.2¥

BOAGE
RERGTH
& FEET)

7.634
r.rrr
F.634
7.604
?.710
7.685
T.668
r.629
P.Is7
7.628
v.512
7.570
7.911
T.539
7.539
r.353
7.398
7.308%
¥.338
¥.393
T.276
7.275
T.287
1 2% 7.1
T.3867
1.246
r.e2g
r.t100
1.070
7.040
7.011
7.063
r.018
T.040
e.951
[ X214
6.923
6.806
6.06¢
0.635
6.664
8,008
8. 747
6.578

INTERNKEDIATE OUTPUT FOR OUALETY CONTROL

CELTA
LERCTH
ex FEET)

-0.03582
~-0.087

0.057
-0,030

-0.02%
-0.121
~0.030
-0,.030
~0.029

©.059
~0.058

o.or9
~0.0%9
~0.02¢9
-0.029
~0.117

¢.090
-0.02%

G.029
-0.0%¢
~0.089
~0.178

D Frown
LERGTH (X)
(FEET?

$6.3
s6.7
6.3
56.5%
$7.1
§7.6
57.4
8r.8
$r.2
$r.0
$6.3
$8.3
s8.7
38.5
§8.5
se.7
-§9.7
60.4
60,1
Iv. i
[N
60.6
61.2
€0.9
€1.8
€0.9
63.8
er.1
€z. ¢
82.¥
¢2.9
62.4
82.9
6.7
¢s5.2
€3.4
83.7
6s.8
64.3
04.8
4.3
64.¢
8%.4
(1% ]

1.7 44
YIDTH
K FEET)

DELTA
HIDTH
w FEET)

0 FrON
HIOTH(YE
(FEET)

oELTA
OISTAKE
AFEET)

GEST €8T,
oF b
(FEET)



R APSED TINWE
ES nIM SEC

t.78
1.99

2.6g
2.78
£.93
S.12
S.28
3.45
3.82
5.78
3.95
4.12
4.26
4,85
4.62
4.78
£.99

- aa
seie

g.28

9.45
.62
$.78
$5.9§
c.12
é.28
0.45
6.62
é.78
8.98
T.182
v.20
T.43
r.62
F.76
F.08
e.1¢
&.28
0.49
é.6¢e
.79
§.08

DELYA
TIsE
€SECH

o.17
c.17
c.17
g.37
0.7
0.17
a.17
0.17
0.47
0.17
0.17
0.37
c.17
0.17
a.17
0.37
c.37
C.37
o.17
0.7
T.E7
©.17
0.17
0.37
a.s7
0.7
0.7
o.17
O.87
0.7
0.57
0.37
0.47
o.27
0.7
o.s7
0.57
C.t7
0.87
0.17
o.e7
0.87
O.87
c.37

THACE
LENCTH
e FEEY?

6.629
6.571
€.57%
€.57%
6.668
“6.T80
6. 717
6.688

IHTERMEDSATE OUTPUT FOR OQUALETY CONTROL

DELTA
CERCTH
® FEET)

© 0.0%9
-0.0%9

0.000
~0.000

0.293
-6.064
~-0.063
-0.028
-0.147

0.0%9
-0.117

0.05%
-0.088

0.058
-0.000
~0.117
-0.208
-0.029

o.088
-0.018

Y44

-0.087
..~0.060
-0.028
c.oes
0.118
-0.117
-0.069
0.059
-0.02¢
-0.016
~0.13%9
0.0ze
¢.001
c.oe8
-0.050
0.00%
0.0t
-0.128
0.01%
G.oes
-0.004
-0.118
o.0e%

O Frou
LEKETH (X}
(FEEY)

€6.5
er.4
er.1
67.%
64.3
63,8
85,7
€5.9
87.4
é6. 8
68.0
8r.4
6g.3
er.r
er. 7
¢9.0
1.8
71.6
70.6
T0.8
22,2
fo.6
75.3
1.6
1.3
9.9
1.2
Te.y
7.6
5.9
TR.f
ra.4
3.7
rs.7
73.3
74.0
rs.e
73.3
r4.9
74.6
14.0
74.0
7§.8
8.8

IMAGE
WIDTH
® FEET)

oELTA
WIDTH
@ FEET)

o Faou
WIDTH (Y}
(FEET?

DELTA
OISTANCE
(FEET)

H~IV-4

BEsT €8T,
o7 0
Feen)



ELAPSED TIME
KRS MIN SEC

9.12
9.28
9.49
9.62
9.78
$.95
10.12
10.28
10.45
10,62
0 ve
10.98
11.12
11.28
11.49

DELTA

YEINE
(8EC)

0.17
o.17
o.87
0.17
0.17
0.47
0.7
0.17
g.17
0.57
a.s7
0.7
0.37
0.17
0.37

THAGE
LENCTH
«x FEET)

$.842
§.613
$.810
s.720
$. 110
$.783
s.7e$8
$.689¢
$.664
9.122
$.635
$.663
$.6357
$.606
$.696

1

H~IV-5

)
;
INTERMEDIATE OUTPUT FOR GUALITY CONTROL - )
DELTA D FroW IHAGE DELTA o Fron DELTA BEST EST.
LENGTH LENGTH (XD wIoTH HIDTH WIDYH (Y prsvasce OF O
® FEET} (FEET) ® FEET)  FEEYY  (FEET) (FEET? (FIET)
-0.029 5.8 ) ] o
-0.029 5.9 :
-0.003 5.9
~0.090 77.1
~-0,010 7.3
0.074 16.3
-0.0%9 17.0 .
~0.031 1.8
-0.029 .o
0.057 7.4
«0.087 70,3 .
0.028 7.9 )
-0,028 10.9 T
-0.031 16.7 .
0.002

17.48



H-IV-6

. SZHINT ¥ CEPEQINENY §-20 .
ELAPSED TINE % . v ? DISYARCE FROM CLOSING RCCELERATION

MRS MIm SEC ({144 FELY reey AGENA TO 8/C VELOCITY . Frssece
’ e FT/SECH
44 40 39,78 £9.52 -4,92 -2.12 sr.e 0.000 0.000
44 40 39,95 29.19 -4.48 -2.10 37.8 0.000 - 0.000
48 40 40.12 29.51 -4,60 -2.20 v8.3 ©.000 ~ ©0.000
44 40 40.20 $0.00 -5.66 -2.28 36.7 0.000 0.000
44 40 40,48 29.61 5,60 -2.20 : 38.9 0.000 0.000
G4 40 40.62 30.00 -5,75 -2,35 38.7 0.000 6.000
44 40 ¢0,76 : 50.50 ~9,68 -2.30 39.0 " 08.000 0.000
44 40 40.9% .o 30.49 : -5.89 -2.37 39.2 0.000 0.000
68 40 41.12 30.80 - -9.04 -£.39 39.9 0.000 0.000
64 40 41.28 30.61 -5.82 -2. &8 39.5 0.000 0.000
4 4D 41.48 31.21 -3.88 . -2.43 39.9 ' 0.000 . 0.000
44 40 41,62 3t1.12 -5.83 ~2.98 se.9 - ~ 0.000 . 0.000
46 40 41,76 . 51.44 -5,048 -2.51 40.2 ©.000 ©.000
48 40 43,95 31.67 -5,06 -2.95 40.6 0.000 0.000
48 40 42,12 32.09 ° -5.69 -£.87 40.0 0.000 0.000
44 40 42.26 sz.21 -5.08 ~£.03 40.9 0.000 ©0.000
48 40 42.4% y2.52 -85.79 -£,64 1.8 ~ 0.000 ©0.000
24 20 ag ap . e2.72 =2.57 -2.23 a2 o.000 0.000
44 40 a2, 76 33.01 -5.07 -2.68 4.7 . 0.000 0.000
68 40 42,95 $5.01 . =S8.07 -2.70 a.7 ] ©.000 0.000
44 40 43,1P $35.30 -8.80 -2,02 az.8 6.000 0.000
a8 0 43,26 $3.40 -5.02 -2,84 4z.2 0.000 0.000
44 40 43,43 33.84 -9.86 -2.80 42.6 0.000 ©.000
44 60 43.62 35,99 -5,69 -2.96 oz, 7 ©.000 0.000
46 €0 43,78 34,34 -§,90 . ~2.96 43.0 0.000 0.060
44 40 43.93 34.19 -5.07 -3.00 4.9 o.c00 0.000
- 46 40 44.12 $4.70 -5.82 ~3.,61 e3.8 0.000 0.000
44 €0 a4.28 34.63 -5,08 -5.07 ¢s.6 ©.000 ©.000
44 40 48,65 T 94,98 -§.62 -9.32 43,7 ©.000 0.000
44 40 s4.62 §$5.07 -5,08 -3.13 6s.0 0.000 © 0,000
46 40 44,78 9s.5¢ -§,06 -3.20 44.5 . 0.000 0.000
48 40 44.99 38,21 -5.77 -5.82 43,9 0.600 0.000
44 40 49.12 35.09 -5,08 -s.22 TR 0.000 0.000
44 40 a3.pe 33,56 -£.00 -3.28 04,9 0,000 0.000
48 40 43,45 36.24 5,90 , -3.93 _ as.0 0.000 0.000
86 40 63,62 $6.24 -8,07 ~5.58 65,0 - 0.00C 0.0600
Q6 4D 49,78 36,70 -5,92 -3.40 4s.s 0.000 0.000
04 60° ¢9,98 56.91 5,98 - -5,48 as,7 ©.000 0.000
08 &0 48,12 §7.80 -5,99 8,45 6.9 ©.000 ©0.000
48 40 40,88 97,63 -5,93 -39.91 6.4 0,000 0.000
488 40 46,469 $0.04 9.94 -5.88 26.6 0.600 0.000
64 40 46,08 $7. 50 T -8,70 -3.61 6o,.8 0.000 0.000
04 80 &0.7¢ 36.10 -g.e1 -9.64 46.9 : ©.000 ) 0,000

44 &0 46.0% so.22 ~f.88 -9,04 a7.0 . ©.000 0.000



CEMINT X EXPERINEHY S-26

ELAPSED TIXT H Y 4 DISTANCE FROM CLOSTING

MRS HIN SEC ({14 [4 {11 PEEY ASENA 10 8/C VELOCITY
' (FEET) (r1/5LC)
44 40 47,12 30,91 -9.09 ~5.75 ar.e 0.000
44 40 47.R% 39.22 - -5.97 -3.76 48.0 ©6.000
44 40 47,48 56.66 . ~5.60 -3.61 ar.4 : 0,000
44 40 47,62 $9.43 -9.09 -3.64 €8, 0.000
44 40 47.70 39.24 -5.88 -$.90 48.0 0.000
44 40 4T1.99% $9.53 -5.69 -3.93 " 48.3 0.000
44 40 48.12 39.63 -9.64. -5.98 48.3 G6.000
© 44 40 46.29 89.99 -4.5%9 -4.00 48.6 0.000
44 40 88.45 40,43 -4.62 -4,06 ‘ 9.1 ) 0.000
44 40 48.62 40, 41 ~9,85 ° -4.07 49.8 . 0.000
46 40 49.7¢ 40.50 ~$.63 ~4.1% 49.2 0.000
44 40 d6.9% 41.086 -4.70 -8.18 .7 0.000
4e 40 49.12 40.58 ~4.63 . -4.21 49.2 0.600
44 40 49.28 4a1.07 -4.67 . -4.21 49.7 0.000
44 40 49.45 40,91 -4,83 -8.27 49,6 - 0.0600
44 40 49.62 a1.74 -4,62 ~4.35 $0.4 0.000
44 40 49.78 43,78 ~4,59 -4.33 80.4 0.000
a4 4D 49.99 42.06 -4,68 -4.39 50,7 0.000
40 40 $0.12 42.44 -4.68 ~4.47 $1.1 0.000
4q 40 S0.¢6 42.18 -4.7% -4.88 50.9 . 0.000
44 4D 30.49% 42.80 ~8.38 -d, 31 1.5 . o.000
44 40 30,62 42,86 -4,52 -48,3¢ 51.1 . 0.000
44 40 %0.78 43,38 ~ -4,54 -4.62 $2.0 0.000
44 40 30,95 43.93 -4.35 -a,67 sz.e 0.000
¢4 60 91,12 43.49 4,59 -4.69 se.1 0.000
44 40 $1.28 43.66 -4,87 ~-8.76 s2.8 0.000
44 40 91,493 43,68 -4,91 -8.76 se.9 6.000
a0 40 51.62 43.74 . ~4,47 -4.73 $2.4 0.000
48 40 51,78 ) 43.06 -4.48 -4.06 sz2.8 0.000
44 20 51.9% 44,03 -£.52 -4.85 s2.7 0.000
44 6D S2.12 43,67 -4.49 . ~8.97 s2.8 0.000
64 40 S2.20 43,89 -4.48 ~5.08 s2.9 ©.000
48 40 32,45 24,70 ~4.5% -5.11 §3.4 0.000
48 40 Se.ce ' 44,99 -4.54 ~9.12 §3.6 0,000
g 40 Se.Te 44,96 -4.48 -9.12 . 93.6 0.00C
44 4D %2.9% . 43,42 -4,70 -8.19 88,1 0,000
44 20 95,12 e3.29 . -4.56 ~%.8$% - 94.0 0.000
44 40 $3.00 45,00 -4,%8 ~3$.19 54.9 0.000
448 40 93.49 46,70 -4,45 -5,30 §5.9 0.000
eq &0 95.62 40,00 ~4,95 . ~5.87 94.9 0.000
48 40 93,76 40.90 -4,60 ~$.30 $9.¢ 0.000
24 20 $3.95 . 48,22 «8,60 -8.49 g¢.¢0 0.000
08 40 §4.12 46,90 ~4.40 . 9,460 9.7 : 0.600

48 40 $4.80 07,98 ’ -8,40 -9.89 §6.1 . 0.000

HeIV-T

ACCELERATION

Fr/sECe

0.000
0.000
0.0G0
0.0G00
©.000
0.000
0.000
©.000
0.000

0.000
n.nao

0.000
9.000
0,000
0.000
©0.600



CLAPSED TINE
MRS MIN SEC

40
40
40
40
40

40
40
40

94.45

54,82
s4,78
84.98
35.12
55,26
$3.49
§5.62
33.7e
§35.98
s6.12
S56.28
96,453
se.62
6. 78
$6.9%
37.i2
S7.28
5r.43
sr.62
sr.re
57,93
s8.12
Se.28
$8.45
ss.62
§8.78
§8.98%
$9.182
Sg.20
§9.48
§9.62
89.7¢
59.99
o.12
0.2¢
0.49
-0.02
C.7s
0.05
1.18
t1.20
1.48
§.02

({134

4r.81
48.02
47.60
47,02
48.40
48.70
48.67
49.1%
48.40
49.5%
49.54
49.8%9
50.01
49.70
49.786
50.98
3u.92
$1.68
$3.40
30.93
$1.08
$1.09
sz.38
82,13
sz2.62
sz.12
$2.35
$3.37
$3.63
$3.89
$s.1¢
$3.62
$6.13
§3.87
$4.40
$4.67
$4,909
$6.02
‘98,40
$5.13
$3.49
$6.00
96.5¢
6,58

GEMINI X EXPERENENT $-26
7

v

({444

-4,37
-4.36
-4.37
~4.352
-4.02
-4.,03
«4.33
-4,32
-4.08
-4.28
~4.30
-4.38
-4.29
~4.26
~4.r2
-4.27
~4.30
-4.23
-4.22
-4.17
-4,21
~8.17
-4.20
-4.18
~4.28
-4.19
-3.08
-0.37
-4.07

-4.06

~&.09
-4,04
-4,00
-48.08
-4,08

‘-4.08

-4.02
~4,00
-4.00
~8,08
-4,00
-4,02
-4,08
-5.0€

FEEY

-5.€3
-5.66
-5.70
-9.74
-$.78
~-$.87
-5.91
-9.97
-8.01
-8.06
-6.12
~G.12
-6.1%
~-€.18
-G.z8
-€.34
-8.39
~6.48
-G.%50
-6.47
~-6.59
~8.88
~6.65
-6.73

-6.82

~G.85
-6.87

-6.9%

-7.01
-7.08
-7.18
~7.16
-P.238
~F7.26
-7.33
-7.3§
-7.858
~7.5¢2
-P. 85
~7.66
~-¥.60
~f. 70
-F.64
-8.00

DISTANCE FROM
ACENR TO 8/¢C
(PEET)

$8.9
s58.7
$6.s
56.8
sr.e
571.4
7.4
s57.8
sr.2
7.8
88.3
88.3
$8.7
S8.8
88.8
9.7
9.7
€0.4
60.¢
$s.7
60.¢
60.6
ét.¢
€0.9
61.8
€0.9
1.1
6.1
ez2.4
6.7
2.9
62.4
02.9
ée.7
eés.g
g3,
e3. 7
d4.8
(-2
¢4.9
84.5%
64,8
8.4
er.s

CLOSING
vELOCETY
@1/SEC)

0.000
0.000
6.000
0.000
0.000
0.c00
e.000
0.000
0.000

0.000
0.000
©.000
0.000
0.000
¢.000
0.000
0.000
0.000
©.000
0.000
¢.600
8.0600

ACCELERATION

FrssEce

oy

0.000

o.000
U.000
©.000
0.000
0.000
0.000
0.000
0,000
©.000
©.000
0.000
0,000
0.000
0.000
©.000
v.000
0.000
0.000
0.000
©.000
©.000
0.000
o.000
©.000
0.000
6.000
6.000
0,000
0.600



ELAPSED TIME

MRS MIN SEC
41 43 3.78
as &5 1,98
as 41 2.2
a4 43 2,20
a4 41 248
a4 43 .82
48 81 2.75
44 41 2,98
48 41 3,12
44 41 3,28
49 41 3,45
as 41 3,62
8¢ 43 3,78
a4 43 3.9
a8 41 4,52
41 435 4,20
a4 41 4,45
48 a1 s.62
a4 41 4.7
44 &1 4.98%
44 a3 8,12
s 41 S.28
44 41 8,48
44 a1 5,62
a6 81 S.Te
44 41 3,98
44 81 6.12
a4 &1 o.e8
44 41 0,43
44 &1 6,62
44 &1 6.7
44 a1 6.9%
ae &1 1,12
46 &1 T.2e
[YRCTEN 'Y
o 85 1,62
64 a1 T.10
40 41 1,08
84 41 6.1%
a5 8t o.88
4s &3 0.48
44 4t 6,02
88 41 6.70
85 a1 ¢.88

FEET

$7.3¢2
$7.91
$7.90
se.30
55,41
$5.0%
$6.40
$6.6¢
$8.15
$7.54
58.74
58.18
$9.08
Se.42
$8.41
35.65
61.89
6z.22
61.26
63.44
60,57
61.20
¢1.87
8e.19
61.85
60,52
61.63
¢z2.6%
€2.18
62.%0
62.69
6s.s9
ce.23
€4.81
63.54
64,10
64,30
65.09
03,42
65.22
Ga.23
(7]
€9.57
¢8.56

CEHIND ¥ EXPERTHEHT $-26

v ?

PCET FEETY
-3,96 -11.33
~3.63 -11.44
-3.91 -11.47
-3.68 -8.11
-3.7¢ ~8.18
-3.61 -11,49
~3.8% -11.61
-3.62 ~t1.70
-3.64 -11.87
-3.78 -11.66
-3.78 -32.04
-3.12 -12.00
-3,78 12,14
~3.69 -1£.13
=3.63 -12.19
-3.68 -12.39
-3.77 -12.18
-3,70 -12.66
-3.67 -12.6%
-3.39 12,77
-3.64 -12.66
-3.98 -52.79
-9.5¢6 -12,93
-9.83 ~12,98
-3,96 -15.04
-9,40 -$g.98
-~3.4¢ ~13.10
-5.47 -13,29
~3,41 -13.39%
-3.40 -$3.29
-3.%0 -13.29
-3,39 -13.¢€3
-35,34 -13.¢6
-3.34 -13.72
-3.07 -15.61
~3.34 ~15,57
-3,08 ~18,04
-9.33 -13,01
~3.07 . ~18.546
-3.¢8 «$4,36
-3,30 . 14,58
~3.08 -35.04
-3,07 ~310.48

*$.20 ~88,419

S0 H-IV-9

DISTANCE FroM CLosIHG ACCELERRTION
AGERA TO 8/C YELOCKTY Fy/sgce
(FEET) Fr/SEC) ..
/

6.9 6.000 0.000

, er.t o.000 0.0060
- 6Tl . ©.000 R 0.060
67.1 0.000 0.000
64.3 ©.000 . 6.000
65,1 ©.000 0.000
85.7 ©.co0 0.060 .
65.9 © ©0.000 0.000
6r.8 6.060 0.000
6s.8 0.060 0.000
6s.0 ' 0.000 ©¢.000
0r.4 0.000 0.000
68.5 0.000 . 6.000
or.7 0.000 ’ 0.000
€1.7 0.000 ©¢.060
69.0 0.600 0.060
7.5 ©0.000  ©.060
71.6 0.000 6.000
76.6 . 0.000 ©.0G0
T0.8 0.000 v.uu0
69.9 : 0.000 0.060
70.6 0.000 v.000
7.8 ©¢.000 0.000
1.6 ©.000 ©.000
7.3 0.000 0.000
65.9 0.000 0.000
.2 o0.000 . 0.060
[73% ) 0.000 0.000
n.s ©.000 0.050
.0 0.000 ©0.060
2.4 0.000 . ©.000
74,1 ©.000 ©.0090
5.7 0.000 6.600
¥s.7 6.000 0.000
3.9 0.006 0.000
74,0 ©.000 - ©.000
3.8 ¢.000 0.000
75.3 . 0.000 ¢.000
74.9 . 0.000 6.000
14,0 ©.000 0.000
r4.0 ¢.000 6.000
14.0 0.000 ©.000
19,8 0.000 : ©.000

fo.3 ©.000 0.000



Reproduced from ‘
best. available copy.

GEHINT X EXPERINEHT $-26
Y

€LIPSED YINKE L i 4 DISTANCE FRrOM
MRS KIN SEC PEET . FEET (4134 AGEMA TO 8/C
FEEY)
4q 21 9,12 65.94 -5.08 ~14.44 73.9
40 81 9.20 66.31 -3.09 ~14.8% 9.9
48 41 9.49 06.33 -3.18 -~14.63 o T5.¢
44 &1 9,62 67.51 ’ -3.12 ~18.77 1.8
48 41 9.78 67.65 . -2.68 -34.02 77.3
48 &1 9,99 66.69 -3.18 -14,038 16,3
48 43 10.12 er.as -5.19 -26.98 7.0
€4 41 30.20 er.eg -3,12 -15.08 .8
48 41 10,43 638.281 -3,09 ~18.16 7.0
48 41 10,62 6r.43 -3.07 -25.11 1.8
44 di iu.io 63,68 5.0 -i5.%6 6.3
44 41 10.99 6o.2% -5.00 ~13.5¢ 1.9
04 41 11.12 668.96 ~ «3.0% -38.40 70.3
40 4% 11,89 63.9¢ -8.97 -88,48 To.7

4a 81 11.43 cr.re «8.99 -$$.30 7.4

CLOS1%G
verociyy
FT7SEC)

ACCELERATION

Fr/ssece



ELAPSED TIHME
HRS HIN SEC

40

40

40
40

40
40
40
&0
40

21.62
21,78
28,93
p2.82
22.286
£2.45
£2.62
g2.78
£2.93
£23.12
23.28
23,43
23,682
23,70
£3.99
e, t2
24,206
24,453
B4, 62
24.76
24.95
Bs.12
e3.e8
£5,.43
£39.62
23.7¢0
25,98
26.12
26,26
26,45
go.62
g6.7%8
£6.95
er.12
er.26
27.45
gr.02
er.70
27.9%
£0.4¢2
BC.EO
£6.49
20,62
go.78

FEEY

4.62
o.42
4.0%
$.67
€.08
$.63
C.19
é.19
6.62
s.87
$.38
c.17
6.53
0.68a
©.35
P87
.53
¢.19
0.39
?.83
7.90
7.36
6.86
e.16
9.03
£0.81
$0.33
9.4
$0.65
9.63
©.08
10.91
10.90
12.59
$8.57
.76
12.22
£2.09
2.0
12.66
t4a.27
22.66
fg.00
t18.08

Y
FEET

-g.62
-0.34
0,38
-0.32
0.6t
-0.57
-0.87
~0.55

-0.22
-0.37
~0.1%
-0.14
«0.46
-0.48
-0.46
-0.08
«0.03
-0.03
-0.0¢
o.o02
0.02
0.08
0.07
o.12
C.14
0.17
a.84
D.21
0.186
0.20
0.29
0.33%
0,38
0.38%
0.89

0.33

0.40
0.39
0.448
6.50
0.48
0.50
.89

GENINE X ERPERINTKY 8-26
b 4

[4.144

-0.04
«0.903%
-0.93
~g.07
-0.53
«0.9%9
-0.8¢
~0.89
-0.64
-0.91
-0.88
~0,9%
~0.90
-0.09
~0.6%
~0.88%
-D.49
-0.62
-0.83
-0.87
~0.69
~0.91
-0.00
-0.53
-0.47
-g.7¢6
~0.848
-0.21
-0.61
-0.87
-0.90
~0.06
~0.67
-0.T9
-0.64
~0.01
-0.08
-0.06
-0.03
-0.€5
-08.29
~0.40
~0.08
-0.00

QISTANCE FROR
AGEHA TO 8/C
ween

11,8
10.9
$1.3
ie.t
1e.$

1£.4.

1.7
12.6
13.3
12.9
11.8
12,9
13.0
13.1
14.8
13.9
14,0
12.7
14.0
14.9
14,4
13.6
19.3
14,0
15.9
§7.3
17.0
1.6
17.1
16.1
10.1
57.4
tr.8
1.6
17.8
16.2
10.7
16.5
10.6
19.4
20.6
19.8
19,5
20,9

CLOSTHG
VELOCETY
(FT/sEC)

0.000
0.000
o.co00
0.000
0.000
0.000
©.000
4.000
0.000
0.000
0.000
0.060
G.000
0.000
0.000
0.000
©.000
0,000
G.c00
0.000
Q.00
0.000
0.000

0,000°

6,000
o.c00
0.000
¢.000
¢.000
9.000
a.000
¢.000
0.000
0.000
0.000
€.000
¢.000
©.000
8.000
0.000
@.000
0.000
¢.000
@.000

H-IV-11

ACCELERATION
FrsBECE

0.000



ELARSED TINE-
“Rs MIN SEC

40
&0
40
40
40

te,93
ro.12
29.20
£9.493
£9.62
29.78
£2.98
30.12
30.£8
30.45
30.62
$0.73
30.98
$t.18
33.28
3i.45
3i.62
35.76
31,905
se.92
sz.e8
52,43
se.62
32.70
3z.9%
33.32
33.e8
33.49
33.62
33.10
33.95
34,12
S4.k8
34.45
s4.02
34,70
$4.99
$5.12
35.86
$5.45
$9.62
$5.10
339,08
30.182

FEET

t2.12
23.73
ts.92
14.50
t4.77
£5.38
12.90
i2. 76
it.32
13.33
§9.42
14.20
16.73
15.1¢
10.16
£3.91
1£4.75
iv.57
15.29
21.99
ta, 70
16.30
19.17
18.51
23.13
10.15
go.86
15.42
£9.09
$0.08
16.99
18.40
16,73
20,38
19.09
26.40
g4.00
10.44
81,02
24,92
£0.25
[2:2%:4-4
206.8%0
20,73

CEatol ¥ ERPEQIKEWT 8-20

Y

7EEY

0.e7
s.07
f.z2
0.¢3
0.65
a.rz
0.62
0.66
.08
.19
1.57
1.20
a.of
0.08
¢.69
.77
0.76
2.32

.30

-~ f.62

0.90
0.1
6,03
0.7s
$.83
a.re
4.70
€.53
0.62
0.08
c.s52
6.53
y.91
8,08
~0.23
~0.21
0.49
o.871
0.5¢
£.66
£.96
~0.20
-0,08
-0.438

2
vaey

~$,00

~0,.96
0,03
-0.46
-0.45%
-$.08
~-§.08
~1.12
~8.28
~2.15

0.54

c.39
3,18
-1.21
-1.137
-1,83
~t.25

~ aw
c.e7

0.32

0.90
-5.32
-1.3%
-1,34
-1.36
-4.36
-1.40
-1.40
-£.48
~3.,460
-1.48
-1,51
-1.51
-1.56
-1.57
-4,00
-1.80
-1.86
-1.6%
-§,60
1,70
1,76
-$.70
1,74
-4.72

DISTANCE Frow
AGENA TO 8/C
(FEET)

{6.6
go.e
L. 4
21.0
21.¢
21.9
19.4
§19.8
1r.0
19.8
2e.0
20.8
£3.2
1.6
ge.0
£0.4
1.2
[ 2284
£1.6
26.6
2s5.2
ge.r
25.¢
2s5.0
30.0
£5.0
gr.7
21.9
5.5
£5.1
£3.8
£4.9
£3.8
B7.¢
26,5
£4.9
81.0
26.9
271.¢
1.4
ge.T7
eo.7
3.0
1.2

CLOSTNG
YELOCITY
(PT/78EC)

¢.000
a.000
©.000
0.000
0.000
0,000
©.000
a.000
0.000
0.000
0.000
0.000
a.000
0.000
¢.000
0.000
0.000
0.000
0.000
0.000
€.000
©0.000
0.000
£.000
a.000
0.000
8.000
0.000
0.000
0.000
©.000
0.000
6.000
¢.000
0.000
0.000
0.600
0.000
0.000
6.000
8.000
6.000
0.000
0.000

H-IV-12

ACCELERATION

Frrsece

©¢.000

6.000

. 0.00G

0.000.
0.c00
0.000
0.000
0,000
6.000
0.000
¢.000
0.000
¢.000
0,000
0.000
0.000
0.000
G.000
¢.a00
0,000
0.000
0.000
0.000
0.000
0.000
¢.000
0.000
0.600
0.000
G,000
0.000



CLAPSED TIHE
KRS #HiIN SEC

36.28
36,45
36,02
38.70
36.95
37.12
37.20
37,45
$7.02
37,70
5r.98
38.12
35,88
30,45
Sg.62
38.70
38.99%
39.12
39.2¢
80,43
$¢.c2

FEET

20,23
2e. 42
ez2.90
£5.70
29.44
23.75
22.G4
P7.54
es.12
23.1t
£6.36
10.72
29.14
23.42
ge.52
19.95%
23.02
£9.43
36,68
24.14
£8%.01

CEZRINE X EXPERIVENY 8
Y

FECT

2
FEET

28

-f.682
-1.84
-1.83
~1.89
-2.02
~3.914
~1.93
-2.3%
-2.0¢
-1.97
~g2.06
-1.97
-2.12
-2.13
~2.36
~£.08
~2.45
“~R.49
~£.40
~g.20
-2.29

DISTAKCE FroM
AGENA 1O D/C
(FEET)

206.7
ge.s
29.4
sg.e
3s.9
so.2
29.1
58,4
3¢.6
29.6
s2.6
£35.2
3s5.6
£29.9

34,0

2.6
re. 8

.8

4.9
0.6
32.4

CLOSING
YELOCITY
FT/3EC)

0.000
0.000
0.000
8.000
0.000
0.000
¢.000
©.000
4.000
0.000
0.000
0.000
0.000
0.000
0.000
g.000
o.000
¢.000
0.000
0.000
¢.000

H-IV-13

ACCELERATION

FrrsoEce

@.a00
6.000
¢.000
0.000
0.000

‘0.000

0.000

0.uu0
©0.000
0.000
©0.000
¢.000
0.c00
0.000
0.000
0.000
0.000
0.000
8.000
0.000
g.co0



H-IV-1k

. . lN"ERN(DIAI! CUTFUT FCR@ QUALTTY CONTROL
ELAPSED TIME OELTA IMAGE OELTA

D FrCH IMAGE DELTA D FROM DELTA BEST ESTY,

KRS MIN SEC TI%E LENGTM LENGTH LENGTH (R} WIDTH . WIDTH WIDTH(Y) DISTANCE CF -0

[£114) . {R FEET) (X FEET) (FEETS i FEET) (K FEET) FEETY (FEET) .. (FEET)
44 4G 6.99% 0.17 £,082 0.193 7.3 2.094 ~0.014 4.3 3.0 7.3
44 40 T.12 0.17 3.078 «-0.178 7.6 2.078% -0.019 4,4 3.3 7.6
44 40 T7.28 0.17 3.617 ~0.058 T.7 2.00% «0,070 4.5 3.2 T
44 40 7,453 0.17 3.609 -0.507 7.8 2.031 N 0.086 4.3 3.4 7.8
44 20 T.62 0.7 3.07s 0.06% 7.8 2.027 ~0.06% 4.3 3. r.6
44 40 T.78 0.17 4.031 J187 7.3 2.03? 0.0t0 4.5 2.9 7.3,
44 40 7.9 0.17 4.0t «0.620 7.4 2.001 -0.0%6 4.8 2.8 T.4
44 40 8.12 07 4,691 c.cag L T.2 2.10% 0.108 4.3 2.9 7.2
44 40 8,28 oar 4.028 -0,0¢&3 7.3 2.02% -0.084 4.3 2.9 7.3
44 40 8,43 0.7 3.85%2 -0.166 7.7 2.028 0.002 4,5 3.2 T.7
44 40 8.¢2 0.17 3.782 ~D.078 7.8 2.018 ~0.012 4.3 3.3 ‘7.8
44 40 8.7¢ 0.17 3.921 O.137 7.3 2.0t4 «0,002 4.5 3.0 T.%
44 40 3.9% 0.17 3.961 0.040 7.5 2.088 0,074 £.3 5.4 © 7.8
44 40 9.12 0.17 3.874 -0.087 7.6 2.074 -0.014 4,4 3.3 7.6
44 4G 9.28 Q.17 3.981 0.Cav 7.5 2.037 -0,038 4.3 3.0 Tor.s
44 40 9.4% C.17 3.806 ~0.15% 7.8 1.97¢ -0,06¢ 4.8 3.2 7.8
44 40 9.62 0.z7 3.91% 0.109 7.6 2.0J0 0.074 4.4 3.1 7.8
44 &0 9,78 0.17 3.867 ~0.047 1.6 2.03¢ ~0.012 4.5 3.2 1.6
44 40 9.98% 0.7 3,994 0.127 T.4 1.9489 -0.049 4.6 2.8 7.4
44 40 10.t12 0.17 3.904 «0.610 r.4 1.977 -8.012 4.6 2.6 T.4 -
44 40 10.28 0.17 3,966 ~0.018 7.% 2.040 0.06s 4.3% 0 r.s
wa &0 10,45 0.7 4,174 0.2G6 7.1 2.03%7 ~0.004 ‘._S 2.8 7.1
44 40 10,62 G.17 4,038 ~0.13% 7.3 2.008 -0.028 4.5 2.6 I3
44 &40 30.78 0.7 5.85% ~0,183 7.7 2.013 0.009 4.9 3,2 7.7
44 40 10.93% C.ar 3.924 0.069 7.5 2.062 0.049 4.4 3.1 1.5
48 40 11,312 0.7 3.87% -0.25%1% 8.1 2.03% -0.023 4.5 3.8 6.t (o]
44 40 11.28 a7 3.906 0.233 7.6 2.016 ~0.024 4.3 b 7% B 7.6
43 40 11.45 R ¥4 4,009 0.:03 7.4 2.07% 0.0%9 4.4 3.0 T.4
4a &0 11,62 0.7 3.7¢6 -0.,243 T.9 2.G24 ~0.G03%1 k.3 3,2 7.9
44 40 11,78 0.17 3,882 0.116 T.6 1.996 -0.028 4.3 3.1 7.6
44 40 31,93 o.r 3.829 ~0.652 7.7 2.013% 0.017 4.5 3.2 T.7
44 40 12.12 0.17 3.909 0.080 7.8 1.98) ~0.070 a.r 2.% 7.6
44 40 12,28 0.17 3,76% -C.145% 7.9 2.030 0.068 4.8 3.4 7.9
A4 4G 12,453 B S 3.881 O.116 7.6 1.987 -0.043 2.8 3.1 7.6
&4 45 12,62 C.t? 3.8%8 ~0.Car T.7 2.087 0.100 4.4 3.3 .7
£2 40 12,78 0.17 4,078 0.222 7.3 2,078 -0.009 ‘8.4 2.9 7.3
44 40 312.9°% [+ P %4 3.880 -0.198 T.8 1.991 ~0.086 4.6 S.t 1.6
44 40 315.12 0.17 3,950 G.610 1.5 2.118 G.127 4,3 3.2 1.5
84 40 13,28 O.1?7 3,977 o.027 7.4 ‘2.082 -0.0%8 4.4 3.Cc T.4
A4 4D 13,45 0.17 3.97? ~0.00t 7.8 2.039 ~0.02% 4,8 3.0 T.4
K44 40 13.,¢2 c.17 3.933 -0.043 7.5 2.118 . c.0r?7 4.3 3.2 v.9
44 40 135,78 0.7 3,938 6.008 7.5 2.02% «0,09( 4.5 3.0 1.3
44 40 13,93 G117 3,088 ~0.074 7.7 2.138 . G.113 4.2 3.4 r.7
44 40 14.12 0.17 3.98%3 -0.012 r.? 2.088 -0,070 4.4 3.3 .7



ELAPSED TIME
KRS MIN SEC

4G
o

0

14.28
14,45
14,62
14,78
14.93%
15.12
15.28
15.43
13.62
13.74
15.95
16.12
16.286
16.43
16.62
18.78
16.93
17.12
17.28
17.43
17.¢2
17.78
17.93%

16.28
18,45
18.82
18,78
168.83
19.12
19.28
19.453
19.62
19,78
19.98
20,12
20.23
20.49
20.82
20.70
20.9%
21.12
21,28
21.48

DELTA
Y
tSEC)

0.17
0.17
0.37
0.17
G.17
0.17
0.7
0.17
0.17
0.17
0.17
0.17
o.17
0.17
O.17
0.17
0.17
0.17
o.17
0.17
0.7
C.17
0.3i7
O.17
O.17
0.17
0.17
0.7
0.17
0.17
C.17
G.17
C.17
O.1?
0.7
0.17
G.17
0.17
0.7
ST
O.17
0.17
o.17
0.17

IMACE
LENGTH

X FEEYT)

3.913
3,945
3.9&1
4,008
3.913
4.03¢
3.923
3.ea7
4.032
3.957

3.682

3.989
3.7
3,974
3.915
3.980
3.742
3.813
3.€38
3.673
3.408
3.877
3.674
23
3.431
3.453

3.626

3,343

INTERMEDIATE CUTFUT FOR QuALTTY

CELTA
LENGTH

(R FEET)

-0.132
0.c22
0.174

-0.277

-0.07%

-0.148

=0.111
0.11¢
G.001

~0.118
. Gary

-0.280
v.213

-0.34¢9
0.108
0.042

~G.162
0.183%

-0,222

~0.210

O FROm

LENGTH U0

(FEET)

. e e e e
DO REDABENALNARUATDE BN

Y R R EEEREREREE R R
MR RN

- s s pa
SOO0O0DNOOVOVVOSODIRODDOOE
MR

RSB AN SO REEADANT BN DR

10.9

1acE
WIOTH
® FEET)

1.923
2.083
1.989
2.057
1.973
2.013
2.042
2.011
2.064
1.961
2.018
1.968
1.806
1.843
1.926
1.977
t.919
1.894
1.790
1.750
1.679
1.670
1.695
1.612
1.360
1478
1.459
1.365
1.373
1.440
1.413
t.428
1.430
1.394
1,403
1.386
$.a17
1,336
1.337
1.208
1.150
3.337
1,233
1.148

COuTRCL
CELTA
wICTH
(R FEET)

~0.143
G.129
~6.CE4
G.ce8
~0.0G82
G.038
G.C3G
=5,03%

G.053"

~0G.103
C.G54
~G.(48
-0.Ge2
6.656
-0.018
G.051
-0.038
-0.024
=G.1GS
~G.640
~5.071
-0.001
0.0t7
:5.083
~G.GSS
~0.G85
-0.615
=G.094
0.008
G.Ge7
~0.027
¢.016
£.002
~0.037
6.069
-0.0717
G.030
~0.080
0.001
-¢.072
~0.133
o.187
-6.0682
-0.109

© FROM
WIBTH(TY
(*EET)

XX NN

-

[ N
NI R
NS BANANNONABI L ELNEOSEN

AR R
DN QRO M AN ABNANEEAWUGNNNDGS SN

NN O Y AOODODIAAIANAPOOAGALIR BB AL

DELTA

O18TANCE

(FEET)

NNORULUERANRNNEDIN UGB BUY NN
O ORONODOPDDe B e BOO0 =

YU LN L AW UN NN NN
D AN COOD R wm U eaNOAMR

NI

H-IV-15

BESY EST,
[ ]
(FEET)

NN N NNINN NN NS AN N
ERpoNIINIIINNS
PRI - .0.'050.0\.“0\'“05““‘

VOOV OODPRORCDD0RBO
UD A BRAWOONGAY = UG

-
-0 QO0O0 9 (=] r ? o

e s e e
. .
I I



L1 H-TV-16

INTERMEDIATE CUTFUT FOR QUALITY CONIkCL

CLAPSED TIME CELTA IMAGE CELTA D FRC™ IMAGE CELTA D FROM CELTA . BESY est.
HAS MIN SEC TInE LENGTH LENGTH LENGTH (X) WIDTH WICTH WIDTH(N DISTANCE .. ©F D
{13EC) . K FEET) (xR FEETY FEET) K FEET) (R FEET) {FEET) (FEET) (FEET)
48 40 21.62 o.ar 2.618 G.121 1.3 1.133 =06.013 8.0 3.3 1.3
44 40 21.78 C.7 2,116 0.3103 10.9 1.141 0.608 8.0 2.9 -10.9
44 40 21.9% 0.17 2.81¢ -G.102 11,3 t.0es ~G.051 8.3 3.0 11.3
48 40 22.12 0.7 2.438 -0.178 12.1 . 1.019 -0.070 8.9 3.2 12.1
44 4D 22.28 0.17 2.360 -0.078 12.5 1.080 0.062 8.4 4.1 12.5
44 40 22.45 D.17 2.441 0.cec i2.1 1.048 -G.,032 a.7 3.5 12.1.
44 40 22.62 .17 - 2.338 ~0.,103 12.7 0.937 ~0.092 9.5 3.2 12.7
44 40 22.78 G.ar 2.340 0.002 12.6 0.994 0.638 9.1 3.5 12.8
44 40 22.95 O.t7 2.229 -0.111 13.3 0.973 ~0.021 9.3 3.9 15.3
44 40 23.12 0.17 2.40% 6.172 12.3 1.008 0.03s 9.0 3.3 12.3
44 40 23.28 0.17 2.%1¢ 0.118 11.8 1.128 0.t20 8.0 3.7 11.8
44 40 23.45 C.t7 2,343 ~0.173 12.¢ 1.148 0.019 1.9 .7 12.¢
44 40 23.62 O.17 .27% -0.0es 13.0 1.12% -0.023 . 8.1 4,% . 13.0
44 40 23.78 0.17 2.2%8 +-0.017 13.¢ 1.178 G.0s2 ) 1.7 5.4 13.1
44 40 23.9% 0.17 1.997 ~G.261 14.8 1.110 -0.066 8.2 6.6 14,8
44 40 24.12 O.17 2.12¢4 G.127 13.9 1.084 ~0.027 8.4 8.5 13.9
&4 40 24.28 0.17 2.112 -0.012 14.0 1.004 -0.080 $.0 5.¢ 14.0
44 40 24.43 0.17 2.338 0.224 12.7 1.136 0.132 8.0 4.7 12.7
44 40 24.62 0.17 1.993 -0.343 14.8 a.97 -0.165% 9.4 $.8 t4.8
44 40 24.78 0.17 2.072 g.ars 14.3 n.eas 0.012 e,2 .0 34.3
44 40 24.98 0.17 2,050 -0.021 14.4 1.082 G.079 8.5 8.9 14.¢
44 40 25.12 0.17 2.142 0.092 ©13.8 1.009 -0.053 $.0 4.8 13.¢
44 40 23.28 6.7 1.932 -0.209 15.3 0.979 ~0.639 9.4 5.9 15.%
44 40 25,43 0.7 2.c22 G.083 14.6 0.99% 0.028 ®.1 5.5 14.¢
44 80 23.€2 0.7 1.907 ~0.11% 15.3 0.948 -G.030 9.6 5.9 15.5
44 40 25.78 O.17 1.713 ~0.194 17.3 0.683 -0.06% 10.3 ?.0 17.3%
44 40 25.95 .17 1,742 G.029 17.0 0.9¢6 0.041 $.8 1.2 i7.0
44 40 26.12 0.7 1.898 G.156 13.8 . D.904 ~-0.622 16.0 5.5 15.6
44 A0 26.28 0.17 1.729 ~G.169 17.1 0.931 ¢.o2y 9.6 T.4 17.4
44 40 26,43 o.17 1.840 G.110 16,1 G.914 «0.017 $.9 ¢.1 t6.1
44 40 26¢.82 0.17 1.838 -G.goe 16,1 0.861 ~0.054 10,8 $.3 16,1
44 40 28,78 0.17 1.703 -G.135 17.4 G.882 G.021 10.3 7.1 17.4
44 40 28,95 G.17 1.637 -G.GGE - 17.4 0.884 0,002 10.3 1.2 17.4
44 40 27.12 o.ar 1.390 -G.107 18.6 G.723 ~0.160 12.6 6.0 18.6
44 40 27,28 T 0y 1.660 G.019 17.8 O.7188 0.065 1.5 6.3 ir.8
44 4D 27,49 0.17 1.82% G.168 16.2 0.800 0.0612 11.4 4.8 16.2
44 40 27,82 0.17 1.584 -0.241 18.7 O.77% ~0.029 1.8 6.9 18.7
44 40 27.78 0.7 1.596 €.012 16.5 0.754 -0.017 12.0 6.5 18,2
44 40 27,958 0.17 t.566 -0.010 16.6 0.723 -0.029 12.5% 6.1 30.6
44 40 28.12 0.17 1.350 -G.037r 19.14 a.rrs G.048 11.8 7.3 19.1
44 40 28.29 0.17 1.423 -G.124 20.8 G.710 ~0.061 12.6 6.0 20.8
44 40 20.43 0.17? 1.330 6.108 19.3 0.e77 -0.03) 13.4 5.9 19,3
44 40 20.62 0.17 1.530 ~0.000 19.3 0.720 0.0a3 12.6 6.7 19.3
44 20 268.78 0.17 1.457 -0.075 20.3 0.759 0,039 12.0 6.3 20.3



ELAPSED TIME
HRY MIN SEC

a5
40
40
40
40
40
40
40
40
40
an
40
40
40
40
40
40
40
a0
40
40
40

40
40
40
40
40
40
40
40
40
40
40
40
£0
40
490
40
40
40
40
40
40

2e.98
29.12
29.28
25.49%
29.62

29.70

29.93
36.12
30.20
30.453
30.€2
30.78
30.93
3.2
31.28
31.43
31.62
31.78
31.95
I2.12
32.28
32.48
d2.62
32.78
32.93
33.12
33.2¢
33.453
33.62
33.78
33.85
34,132
34.28
32,48
32.62
34,78
3¢.99
5.2
3s5.2¢
35,43
38.02
33%.70
38,03
3s.ae

OELTA
Tive
{SEC)

0.17
G.17
G.17
0.7
.17
0.17
0.17
0.17
0.17

0.7

0.7
.17
o.t7
0.17
0.17
0.7
Gar
0.17
0.17
0.1?
0.7
o.17
[UN B4
G.37
0.17
0.17
0.7
0.7
0.17
0.7
0.7
0.7
G.a17
0.17
0.7
O.17
.17
0.17
C.t7
O.17
o.17
.17
0.37
0.17

InactE
LENGTH
R FEET)

1.591
1.468
1.321
1.410
1.392
1.388
1.%29
1.%40
1.684
1.49%
1.345
1.424
1.276
1.368
1.308
1.433
1.396
1.22%
1.35¢
1.034
1.176
1.308
1.13%%
1.183
0.98%
1,183
1.G67
1.353
1.1%9
1.178
1.263
1.187
1.261
1.091
1.126
“1.389
0.9033
1.169
1.062
0.942
1.107
G.998
0.69¢
1.009

INTEAMEDTAYE QUTFUT FCR QUALETY

CELTA
LENGIN
(R FEET)

O.1354
-G.12%
-G.148

0.089
~0.0618
-0.G37

0.173

0.012

G.123
«0.17C
-0.130

0.0e0
~G.148

6.092
~0.066

G.143
~0.Gs7
-0.171

0.129
-0.3t9

0.142

6.125
-0.14¢6

0.031
~6.200

0,250
=0.118

0.226
-0.19%

0.619

o.cas
-0.G7¢&

0.0673
~0.16%

G.032

0.G83
-0.23%

0.23¢
~0.127
~G.120

G.16€3
-~0.159
~0.102

0.193

D FRCw
LENGTHIX)
(FETT)

18.6
20.2
22.0
1.0
21.2
2t.8
19.4
19.2
17.8
19.8
22.0
0.8
23.2
21.6
22.8
20.4
1.2
24.2
21.8
28.8
25.2
22.7
25.6
23.0
35.0
25.90
2r.7
21.9
25.8
2%.1
23.4
24.9
3.3
27.1
26.3
24.%
Nn.0
24.9
27.9
31.¢
26.7
29.7
33.0
1.2

IMACE
WL
ik FEET)

0.722
G.715
6,764
0.€695
0.t
0.713
0.73¢
0.65%
6.823
0.€88
0.627
0.773
0.634
0.€64
0.600
[8-1:34
0.692
G.6e2
0.650
.55
0.584
0.595
0.554
0.608
G.659
0.586
G.589
(7% 241
0.65)3
0.£83
6.799
0.326
©.608
0.%32
0.710
G.501
0.c41
0.574
v.s22
0.51¢6
0.869
0.334
0.%07
G.%48

CONTROL
CELTA
WICTH
(K FEET}

~0.637
-6.0607
-0.G11
~0.G69
©.676
~6.656
0.626
~G6.641
0.129
-6.138
~0.661
O.14¢
~G.141
©.031
-0.G6%
~0.013
0.167
~6.652
0.GG7
-0,502
G.134
«0.G8%
-G.041
©.634
G.G351
-0.673
6.063
-D.G18
0.030
0.082
-0.Ge6
-G.572
0.083
-0.027
0.120
-0.269
0.149
-0.067
-0,053
~0.606
0.093
~0.058
0.043
~U.049

O FRCM
WIDTH(T)
(FEET)

12.8
12.7
12.8
13.¢
11.8
12.7
12.3
13.1
11.0
13.2
14.%
11.7
14.3
13.7
15.1
15.3
13.1
14.1
14.06

e,

13.3
15.3
16.4
12,9
13.8
15.8
18.4
15.8
13.1
13.2
13.2
17.3
14.9
15.6
12.8
18.4
14,2
15.9
17.4
1r.8
14.9
1.2
5.2
10.6

CELTA
DISTANCE
tFEET)

.

GONDO O

e wa
. IR .
PARAM DO AVANANDOWNOAVANON SO VO EROB P VANO=»ROARO

- s e s
DRI h

-
O R AR B AP T O DNOROO AR I NOO AT PPO VA AR~

.

-
-]

3.3
17.6
10.¢

BEST EST.

LD -

(FEET)

18.6
26.2
22.4
21.0
21.2
21.8
19.4
19.2
17.8
19.8
22.0
20.8

23.2
21.6
22.6
26.4
21.2
24,2
21.8
28,5
25,2
22.7
25.8
25.0
30.0
25.0
27.7
21.9
25.5
25.1
23.4
24.9
23,3
27.1
26.3
2a.9
3.0
24,8
27,9
3.
26.7
29.7
33.0
2r.2



ELAPSED TIME
HAS MIK SEC

44 40

36.28
36.4%
38.62
3.8
36.93

dr.az -’

3r.28
37.453
3r.e2
37.78
3r.98
38.12
38.28
38,43
38.82
30.78
30.9%
39.12
39.28
39.43

39.62 _

39.78
39,93
40.12
40.28
40,43
40.62
40.78
40.93
41,12
41 .28
41.4%
41.62
41.78
41.95
42.12
42.28
42,43
42,82
42.718
42,98
43.12
43.28
43.43

CELYA
Ting
{3ECH

D.17
G.17
0.17
car
G.a?
0.7
0.7
C.1/
G.a7
0.7
O
o.ar
G.17
0.7
037
0.17
0.17
0.17
0.7
0.17
C.17
0.7
c.?
0.7
0.37
0.17
0.17
0.7
0.17
0.7
6.17
0.17
0.17
0.7
O.t7
0.17
0.17
T.aa7
u.1?
O.7
0.37
0.7
0.17
0.47

IWAGE
LENCTH
(K FEET)

1.109
1.628
1.603%
G.920
0.824
0.979
1.016
0.860
0.856
1.00%
D.992
1.173
0.831
0.930
O.858
1126
1.063
o.927
G.€89
0.56%
G.912
11.627
11.681"
t1.367
11.391
11.448
11.387
11.3G0
11.244
11.13¢8
11,138
11.04
11.067
10.979
1G.861
10.60%
10.772
10,744
10.€62%
10.567
10.587
16,482
10.449
10.380

INTEAMEDIATE CUTPUT FCR QUALITY CONTROL

DELTA
LENGTH
(® FFET)

t.021
-G.Ge4
-0.62¢
~0.Ges
-0.0696

0,153

0.06%8
~0.156
-0.604

0.143
~-0.099

0.274
-0.348

0.159
~6.13%

G.2¢8
“0.117
«0.6r6
~0.238

0.27¢
~G.0%3
10.715

0.G53
“0.114
~0.176

0.037
~0.6e0
~0.0o8
-0.C55
-0.Go8
~0.602
-0.113

0.0G28
-0.06e8
~0.117
~G.G59
~-0.63%
~0.c2e
~0.119
~0.039

0.6060
~G.C84
~0.033
«0.09G

b FROM
LENCIH XY
(FEEY?

26.7
28,9
29.4
32.2
35.9
30.2
29.1
34.¢
34,6
29.6
2.0
23.2
35.8
29.9
34,6
26.4
29.5
3.9
42.9
30.6
2.4
37.9
3r.8
3e.1
38.7
38.5
38.7
33.0
39.2
33.5
39.5
39.9
39.9
£0.2
40.8
40.8
40.9
€1.1
41.8
41.7
41.7
2.1
42.2
42,6

IMACE
wIDTH
R FEET)

G.673
G.%14
0.573
G.%19
0.%23
0.5%14
0,537
0.444
0.438
C.472
G.308
.D.424
0.382
G.%19
0.547
0.498
0,529
0.529
0.384
0.323
. 0.382

DELTA
WIDTH
R FEET)

O.t12%
~0.159
G.0s9
~0.G54
6.063
-0.008
0,623
~0.693

-0.008

0.03%
0.03?
~0.084
~0.042
O.13¢8
G.02¢8
~0.03%1
0.03%
-0.000
~0.148
~0.060
0.059

O FROM

WIDTH(Y)

(FEEN)

18.5
7.7
15.8
17.8%
17.4
17.7
16,9
20.8
20.8
12.3
7.9
21.4
3.7
T 1r.S
16.8
18,3
i7.2
17.2
23,7
28.4
23.7

OELTA

DISTANCE

(FEET)

13.2
1.2
13.¢
4.7
18.8
12.¢
12.2
13.9
13.7
10.3
14.9

3.7
11.9
12.4
16.0

0.1
12.3
14.7
19.3

2.6

.7

H-IV-18

DEST €8T,
F 0

T ArEED)

26.7
28.9
29.4
32.2
35,9
30.2
29.1
34,8
34.8
29.8
3z.8
2s.2
35.6
2%.9
3.8
26.4
2.5
31.9
a2.9
30.6
3z2.8



ELAPSED TIME
URS MIN SEC

&4 40 4\ 62
44 40 43.718
44 40 43,33
48 40 44,12
44 20 44,28
44 40 44,88
44 40 44.€2
44 40 44,78
44 40 44,958
44 40 45,12
44 40 45.28
A4 40 3,48
44 40 43.€2
44 40 £>.78
44 40 43,55
44 40 46.312

44 40 46.28-

44 40 46,48
44 40 s6.62
44 40 46.78
48 40 &% 98
44 40 47.12
44 4D av.28
44 40 47,43
44 40 47,62
44 40 47,78
&8 40 a1.93
£4 40 <8.12
44 80 49,28
44 40 48.43
44 40 48.82
44 40 48.72
44 40 48,85
48 40 49.12
{44 40 43.28
&4 40 £9.45
44 40 49.62
44 40 &9.78
44 40 49.%5
44 40 30.12
44 40 30.2¢
44 40 50.43
44 40 30.62
£4 40 S0.78

DELTA

Ving
{seCY

O.17
G.17?
0.17
0.17
G.17
o.17
G.7
G.7?
G.i7
G.17
G.17
0.7
G.17
0.17
[ & 4
G.17
G.1?
0.1?
C.7
0.17
0.2y
0.17
0.17
0.57
G.17
G.17
G.7
G.17
C.17

- tazr

c.17

G.17

G.17
C.17
G.17?
g.17
G.a?
0.37
0.17
C.1?
G.17
o.ar
G.1?
C.17

Ty 13
LENGTH
(K FEET)

10.334
10.248
10.21>
10.15%6
10.127
10.099
10.670
.958
10.039
9.894
9.9358
9.806
9.808
9.69%
9.662
$.€01
9.513
€.430
9.541
$.406
L8113
9,338
®.19¢8

9.306

9.162
9.193
$.137
9.123
9.G19
€.983
e.974
8.959
8.869
6.9%9
8.871
6.950
8.7%4
8.75¢
6.898
H.6352
e.ers
8.573
6.629
8.404

H-TV-19

INTERMEDTAYE CUTPUY FOR QUALITY CORTRCL

DELTA D FRCM IMAGE DELTA © FRoM oELTA BEST ESY.
LENCTH LENGTHIX)  WIDTH WIDTH MIDTH(YY  DISTANCE ©F D

tx FEETY  {FEET) R FEET)  (k FEET)  (FEED) (FEET) AFEETY
-6.028 a2.7 .

-G.086 43,6 :

0.027 42.9 : PR
-0.119 43,2 , N T
-0.029 43,6
-0.627 a7 -

-0.02%9 43,8
-0.113 24.3

0,084 43,9
-G.145 84,6

€.0861 44,3
~0.149 4%5.0

0.002 45.0
-0.117 " 45,5 . . - .
-0.029 45,7 . .
~0.061 45.9 . . )

-0.088 46.4
-0.063 46.8 :

0.1t 46.2 :
~G.134 A46.9
-¢.012 2.

-0.0%9 ar.2 .
~0.140 48.0 _ .

0.110 4r.4 ’ :
-0.143 48,1

G.c32 48.0
~6.056 48,3 .
~6.014 e8.3 : :
-0.04% as.e ’
~0.090 49.1
-0.014 9.2
-0.015 49.2
-0.096 a7

©.090 49.2
~0.088 49,7

0.02% 9.6
-0.148 30.4
-0.,002 80.4
~0.054 s0.7
-6.068 51,1

0.042 s0.8
~9.101 3.4

G.083 st.1

~0.145 82.0



ELAPSED TIME
HRS MIN SEC

4G
aG
40
Ll
40

40
4G
46
4G
40
40
40
40
&0
40
40
a0
€0
40
40
40
40
a0
40
40

$0.95
51,12
31.2¢
51 .43
$1.62
51.78
$1.95%
32.12
52,28

3z.a%

s2.62
32,78
52,95
$3.12
83.28
$3.45
83.62
$3.79
$3.95
54,12
54,20
84,45
54,62
s4,78
54,93
55.12

55.28 -

35.48
55,62

38.78 -

$5.9%
36.12
s6.28
56.43
56.62
$6.78
56,95
8%.12
57.28
87.45
Sr.62
87.78
57.98
88.12

CELTA

VIrE
(SEC)

0.1y
[UN
.17
O.tv
0.7
.y
©.17
0.y
O.1v
car
0.7
o.t7
0.7
0 rer
(834
0.17
0.7
O.re
0.7
o.17
0.r
car
.17
ooy
0.17
o.tv
oar
oar
o.?
0.17
o.r
G.17
oar
O.17
C.av
Oar
0.17
v.a7?
0.17
.17
Gy
O.1?
o.1r
o.r

1MACE
LERGTH
R FEED)

e.451
e.45%8
2.3%8
8.398
8,419
9.39s8
&.3n
€.39¢6
8.400
8.2%)
8.224
8,224
8.152
8.171
&.126
7.953
8.0%a
r.923
8.03%

t.923

7.8€6
T.834
T.777
T.634
7.804
T.718
T.68%
T.€88
7.829
T.Nn7
r.628
T1.512
7.370
T.518
7.539
T7.839
T.393
T.394
T7.308
7.335
7.393
T.27¢
T.27%
P.217

EMTERKEDIATE CUTFUT FOR QuaLTTY CONTROL
D FROM
LENGTH (X)
(FEET)

DELYA
LENGTH
(K FEET)

~0.032
0.657
-0.061
0.000
.02t
~G.021
~0.027
0.029
0.604
-0.14¢
~0.02%
6.000
-G.073
0.nee
~0.045%
~0.173
n.100
~0.130
0.108
-D.108
-0.637
-0.032
=0.057
0.057
~0.030
-0.C86
-0,033
G.002
~0.659
0.088
~0.089
~0.05¢
~0,661
~0.0¢0
0.G29
0.0c0
=0.146
0.60t
-0.090
0.030
0.6%8
~G.11?
~0.601
-0.038

$2.2
s52.1
s2.8
8z.3
52.4
s2.8
s2.7
52.5%
82.3
53.4
33.6
3.6
4.1

54.3
5.5

s

55.7
54,9
3.7
56.1
86.3
36.7
$6.3
58.5
37.1
Sr.2
57.4
sr.0
s7.2
57.8

8.3

58.3
$8.7
8.5
8.3
53.7
9.7
€0.4
60.2
59.7
€0.8
€0.8
Gi.%

DISTANCE

H-IV-20

BEST EsT.
(e
{FEET)




ELAPSED TIME

KRS MIN SEC
44 4D S8.26
44 AT 36,45
44 40 38,62
44 40 58,70
44 40 58.9%
44 40 39.12
44 40 59.28
44 40 59,48
44 40 53,62
44 40 35.78
&4 40 59,93
44 41 0,12
44 41 0,28
44 41 O.43
44 21 0.62
44 41 O.78
44 41 0,98
4 a1 1.12
44 81 1.20
44 41 1,43
a4 43 31,82
44 41 1.7e
44 &1 1.9%
44 41 2.12
44 41 2,28
44 41 2,88
44 4y 2.62
44 £y 2,78
44 &1 2,98
&4 41 3,12
&4 41 3,2¢
44 41 3,45
44 4% 3,62
48 &1 3,78
44 41 3,95
84 4% 4,12
48 41 4,28
44 &y 4,43
428 41 4,62
45 41 4a.v0
44 4% 4,95
44 41 5,12
44 4% 3,20
44 41 8,45

CELTA
TIng
{SECH

0.7
0.17
.17
0.17
C.17
0.17
C.17
o.?
c.17
0.17
0.7
0.17
0.37
6.17
0.17
c.?
G.t7
O.17
0.17
0.1¥
O.17
o.y

c.ar’

C.t7
O.17
G.a7
o.17
. 0.7
0.7
G.17
0.7
0.7
G.17
0.17
0.7
0.7
0.17
C.t7
G.a7
0.7
0.17
G.17
C.17
.17

THACE
LENGTH
® FEET)

T.24¢
r.1er
¥.246
r.22%
1.160
*.070
7.040
.61
7.069
7.011
7.040
€.96¢
€.952
€.923%
8.806
G.684
€.835
6.86¢
8.80%
€.747
€.571
€.€29
& 57y
€.571
6.571
€.a64
€.780
€717
€.688
€.521
€.6G0
€.483
6.342
6.454
e.512
®.512
€.395
6.129
€.1¢0
®.2¢48
@.230
6,307
8.250
8.190

H-IV-21

INTERMEDIATE CUTPUT FOR QUALITY CONTRCL

DELTA
LENGTH
{K FEET)

G.02%
=~0.059
0.059
~0.63S
=0.32%
=0.630
~06.0%0
-6.629
0.0%9
-0.0se
0.029
=0.059
-0.029
-0.629
~0.117
.08
-0.029
0.629
-G.0s9
~G.053
~0.17¢
G.059
-0.G5%
0.660
-0.000
0.293
~0.G8«
-0.063
-6.G29
-0.147
0.G39
-0.117
0.0%5%
~0.0688
G.0ss
~0,060
~0.117
~0.203
~0.029
0.088
~0.G18
0.617
-0.037
-0.080

O FROM
LENGTHMIX)
(FEET)

€c.o
. €1.4
€0.9
61.1
€2.1
€2.4
&2.7
62.9
62.4
62,9
62,7
€3.2
€3.4
e3.7
€4.8
€4.3
€4.5
€4.3
6.8
65.4
€7.1
€6.5
€7.1
€7.%
67.1
€4.3
63.1
&3.7
€3.9
6?.4
€6.8
68.0
&r.4
€8.3
€7.7
&7.7
€98.0
7.3
71.8
70.8
0.8
€2.9
0.8
73.3

IMACE
WIDTH
(R FEET)

DELTA 0 FROM CELTA BEST EST.
WIOTH WIDTH(Y) 0I1STANKE ¢ D

{x FEET) FEEN tFEET) {FEED



ELAFSED TIME

MRS MIN SEC

44 43 8,62
44 4y 8,78
48 41 5,93

42 41 6.32
44 41 0,28
44 41 6,48
Q4 a4y 8,82

44 41 6,78
44 41 8.98
44 41 7,32
44 41 7.26
44 41 7,48
44 43 71,62
44 41 V.18
48 4t 7,95
44 41 6,12
- 44 &3 §.ze
42 41 8.43
44 41 6.82
44 41 8.78
44 41 0.358
48 41 9.12
a8 a1 9.28
44 4t U.45
44 41 0,62
44 41 D,70
44 41 9,95
44 43 10,12
44 41 30,26
44 41 10.43
44 41 10.82
‘48 41 10.78
44 41 10,93
44 41 11,12
44 43y 11,20
44 4y 11,45

DELTA

TIKE
(SEC)

O.17
0.7
o7
0.17
0.37
Q.17
0.17
.17
0.17
0.17
oar
0.17
0.17
0.7
0.17
.17
0.17
0.7
.17
.17
0.17
.17
0.7
0.7
0.37
O.tr
0.17
C.17
Q.17
0.17
o.ar
G.1?7
0.17
0.7
C.17
0,17

vace
LENGTH
R FEEY)

6.162
€.,190
€.3ce
8.19%
8.102
8.161
€.131
&.116
5.956
$.988
S.98¢
€.014
5.9¢4
s.07)
6.014
s.805
%.90%
5.9861
5.938
S.846
S.871
5.042
$.813
3.810
s5.r20
$. 110
$.7a3
S.728
S.69¢
S.6c4
5.722
5.633
8.663
s5.e37
$.608
$.898

INTERMECTATE QUTFUT FCR QUALTTY CONTROL

DELYA
LENGTH
(X FECT)

-0.628
G.C28
G.118

-0.117

-0.089
6.059

~6.629

~0.016
~0.1%3
0.028
0.001
0.02e

-0.050
0.009
0.02y

~0.128
0.015%
0.061

~G.Co4

-0.111
0.023

-0.029

-0.029

-0.003

=0.030

~0.010
0.074

-0.0%59

~0.903%

-G.029
0.057

-g.087
0.028

~0.026

-0.031
6.0%2

O FrRO™
LENGTH (X)
(FEET)

.6
1.3
€9.9
T1.2
2.3
Ti.6
71.9
2.1
T4.1
TI.T
T3.7
73.3
74.0
73.8
3.3
4.9
T4 8
74.0
T74.0
5.4
73.¢
3.5
75.9
5.9
Tt
7.3
8.3
n.o
.3
T7.9
TT.2
6.3
ir.0
9.2
8.7
7.4

IMitE
wiCTH
® FEET)

CELTA
WIDTH
(R FZET)

0 FRCH
WIDTH (Y)
(FEET)

OELYR
DISTANCE
{FEED)

H-IV-22

BEST €8T,
F D
(FEET)



e H-IV-23

THTEPHEDIATE OUTPUT FOR eUALTITY CONTROL

QUAPSED TIME  DELTA THAGE DELYS 0 Faom T otusel 0ELTA 6 Feox ofLtA BEST €87,
¥PS HIN SEC TIHE LENETH  LENGTH LENGTH (X}  WIDTK HIDTH WIDTH (Y]  OISTAKCE ©F O
[{1{4] @ FEET) R FEEY) (PECT) @ FEET) W FEET) WEET) FEEY) (FEET)

44 40 16.28  160816.%8 s.621 3.621 6.2

44 4D 16.43 o.17 3.628 0.608 0.2 A

44 40 16.62 0.17 3.8%9 0.231 T.7 - - -
44 40 16.718 0.17 3.600 -0.2%9 0.2

44 40 16.95 .17 3.731 0.13% 7.9

44 40 17,12 0.17 3.476 ~0.255 6.9

44 40 17.28 0.17 3.661 G.185 0.1

Q4 40 17,43 0.1F . 3,768 0.104 v.9 -

84 40 17.62 0.17 3.823 0.0%8 r.7

44 40 17,718 o.17 5.639 -0.184 8.1

44 40 17.55 0.17 5,608 -0.031 6.2 )

44 40 18.12 0.7 3,458 -0.193 6.7

48 40 10.22 0.17 3,65y 0.239 8.1

44 40 168,45 0.17 3.5%14 -0.140 8.4

44 40 36.62 0.17 3.633 0.119 6.1

44 40 18,78 0.17 3.83¢ -0.099 6.4

44 40 18,95 0.17 3.426 -0.108 e.¢

44 40 19.12 o.17 3,499 0.073 8.9 R

44 40 19.72 0.17 3.367 ~0.132 6.6

44 40 19.45 0.17 9.3549 -0.018 6.8

44 40 t9.62 0.8 , S.187 -0.162 0.3

44 40 35.78 0.17 3.238 0.0%1 9.1 .
48 40 19,95 0.17 3.325 0.066 8.9

44 40 £0.32 0.17 2.951 -0.353 10.1 .

44 40 ru.p@ 0.17 2.978 0.044 8.9

44 40 20,45 0.37 £.003 -0.167 10.9

48 40 20.62 0.17 f.e23 - 0.014 10.5

44 40 £O. 72 0.17 2.750 -6.074 16.0

44 40 £0.95 0.17 z.884 0.135 10.9

24 40 21.1% 0.17 £.039 ~0.049 10.8

44 40 21,20 0.17 g.618 -0.222 11.5

44 40 £1.45 0.57 £.669 . 0.052 15.1

44 20 p3.62 o.17 £.658 ~0.01% 11.1

244 40 £1.76 0.17 2.537 -g.122 11.7

44 20 £1.53 o.t7 £2.990 0.083 11.¢

44 40 p2.s2 c.17 g.0298 ~0.292 12.9

44 40 pe.26 0.17 £.404 0.107 12.9

44 40 22,48 0.17 £.390 -0.014 12,8

44 40 £2.62 0.17 g£.470 0.089 1.9

68 40 22,78 0.17 2.204 -0.215% 15.1

44 40 £2.99 c.17 e.198 -0,067 £3.9

44 40 £3.12 0.17 2,410 0.812 12.8

44 ap 23.20 0.17 £.g08 ~0.200 13.4

44 40 £9,.43 0.17 g.101 -0.014 $13.9



-—-} H-IV-2L

THTERNEDIATE CUTPUT FOR QUALITY CONTROL

CLAPSED TINME PELTA THAGE oELTA 6 Fuon IRAGE BrLYA D Facx DELTA BEsY E8Y.
HiS BIR SEC TIHE LENGTM LENGTH LEESTH (R) vIDTH HEIDTH YIDTH (Y)Y GISTAKCE OF O
(3€CY @ FEETY R FEEY) (FEET) @ FEET) ® FEET) PEEY) [(f4:34] (FEET) .

48 40 23.02 0.27 2.108 ~0.0C5 19.9



H-IV-25

GEMING & ERPCRTXENT $-26 (YELECORDERS
v

OLAPSED TINE ¥ ? OISTAKCE FoCwm Q@QosING - ACCELERATECH
MRS HIN SCC Feey FECY frEY ACERA YO S« CALOCITY F!ISECR,
: [-72:2)) @UsSEC) B
44 40 16,28 1.62 f.18 -0,90 e 0.000 6.000
44 40, 16,65 .60 1.16 ~0.90 e a.000 c.060
44 40 t16.02 . 1.33 £.008 ~0.97 2% 4 0.000 - 0.660
44 40 16,78 1.67 1.39 -0.9% e.r X 0.000 0.000
44 40 16.953 1.39 1.69 .95 r.9 ¢.000 . 0.06G0
44 40 17,12 . f.98 8.19 -~0.60 -3 0.000 0.600
44 40 17,28 £.98 2,98 ~0.93 e.8 0.000 0.600
44 40 17,48 g.32 £.08 ~0.58 .9 0.000 0.060
44 40 17,62 1.20 1.07 ~0.9% . P 0.000 . 0.660
64 40 17,78 £.27 2.32 ~0.72 a.y 0.000 0.6G0U0
44 40 17,93 2.63 ) 1.83 ~-0.886 [ % .4 0.000 0.060
&4 40 318.12 2.00 1.2 -£.61 ae.v 0.000 0.060
44 40 18.28 f1.56 t.09 .91 a8 0.000 . a.6G69
44 40 18,49 t.68 $.13 -0.89 Q.8 ©0.000 . 0.650
48 &0 16.062 $.58 2.6G7 ~0.66 a.8 0.000 0.600
44 40 ts.78 s.08 £.69 ~0.65 e.s 6.000 0.000
46 40 16.9% e.or 1.32 -0.02 [~ 3 0.000 . 0.0600
448 40 19,12 1.89 1.09 - ~0.64 e.s €.000 0.GGa,
44 40 $19.28 2.2 f.13 ~0.58 e.e ©¢.000 ’ 0.600
44 40 19,49 .27 f.85 -0.60 e.e 0.600 6.0G0
44 40 19.62 .10 .19 -0.69 o N 0.000 - 0.000
44 40 19.7¢ £.57 = £2.69 -0, 8¢ Q.8 0.000 0.000
- 44 40 19.95 £.348 f1.08 ~g.57 e.2 0.000 89.660
44 40 20,12 3.50 1.21 -0.33 i~ ] 0.000 0.060
44 40 20.28 3.37 2.95% : -0.40 2.9 N - 0.000 ©.co0
448 40 20,45 3.99 g.70 -Q.33 10.% 0.000 0.000
£4 40 20,62 3.89 . f.28 -0.353 {13 0.000 g.coo
44 40 £0.7¢ 4a.18 £.16 -0.5¢ 1% .6 0.000 0.6G0G
44 40 £O.95 9.69 1.08 -0.36 YO8 0.000 0.06G0
44 a0 1,582 5.08 2.G3% . ~0.37 5.0 0.000 - 0.G00
44 &0 21,20 48,73 2.85 -0.27 1.3 6.000 0.660
44 40 @1,49 ‘ 8.%2 $.G8 ~0.35 B0 0.000 0.600
44 20 21.62 £.%C . 1.0 -0.30 218 0.000 a.600
44 £0 21.78 - $.10 £.59 -0.956 fu1.¥ a.000 0.000
44 40 £23.99 s.07 2.26 -~0,.80 28.Q 0.000 0.000
44 40 £C.18 6.50 $.43 ~-0.89 82.D a.000 G.000
Q4 40 ee.g0 g.78 £.03 -0.2¢ .8 0.000 0.600
44 40 22.49 $.03 0.94 ~0.23 2.8 0.000 0.000
48 40 22,62 s.42 Q.99 «~0.63 L8.9 0.000 e.0006
84 40 ¢2.70 . §.58 1.060 -0.40 9.8 0.000 0,000
42 40 pe.99 6.918 f.28 -0.48 B83.8 0.000 0.000
44 40 £3.12 S.7¢ $.18 -06.97 2.3 /" 6.000 0.000
ae ¢0 £9.26 G.00 2.28 ~0.40 ss.a <" o.o00 6.000

04 40 P3,.49 6.006 8.80 -8.86 3.8 8.000 ©.000



CLAPSED VIiE
RS HIN SEC

44 40 23.02

GEHMINT R ETPERICENT S-£C (TELECORDEX)

Y ¥ CIBTANCE FrO®
FEET %<2ia 4 scENA YO O/C
(FEETD

1.8¢ ~0.45 - £5.8

H-IV-26

@ostR aACcELEnaTION
wmeTEYY Fr/ssece
Crosecy
c.cso - 0.000



H-IV-27

INTERHEDIATE CUTPUT FOQ QUALIYY CONTROL

ELAPSED TIME OELVA IMAGE DELTA 0 frow TRACE DELTA 0 Frow OELYA _BEBT EsT.
HRS MIN SEC TIHE LENGTH LENGTH LERGTH (X}  WIDIM WIDTH WIDTH(Y) - DISTANCE OF D

tSEC) ® FEET) W FEEY) FEET) @ FEEY) (R FEET) (FEET) (FEET) (FEET)
48 39 99.62 180799.6¢ . 4.08% &.082 7.2 2.113 2.181 4.3 2.9 7.2
44 39 39.70 o.17 3.978 ~0,107 7.4 R.911 -0.000 4.3 3.1 - 1.4
44 39 89,93 o.17 4.040 0.066 r.3 £.062 ~0.049 4.4 2.9 7.3
8¢ 40 0.12 0.7 3.941 -0.099 7.9 2.062 -0.000 4.8 3.1 1.8
44 40 0O.28 0.17 3.887 -0.054 r.6 2.099 0.030 4.3 3.9 T.8
4¢ 40 0.45 o.17 3.978 0.091 r.4 2.042 -0.087 4.8 3.0 T.4
44 40 0.62 G.g7 3.066 -0.512 1.7 1.930 -0.109 6.7 3.0 1.7
44 40 0,76 o.17 3,693 o.o027 7.6 2.043 0.165% 4.4 3.2 T.8
44 40 0.93 0.7 3.946 0.053 1.5 2.070 0.027 4.4 3.t r.s
d4 40 1,12 0.17 4.033 0.085 .3 £.098 0.028 4.3 3.0 7.3
44 40 1.6 0.17 3,968 -0,083 .S 2.09% -0.003 4.3 3.1 1.8
44 40 g.43 .17 3.941 -0.027 1.8 2.033 -0,062 4.5 3.0 7.3
44 40 .62 .17 4,036 0.095 1.3 1.938 -0.09% [ % 2.6 7.3
44 40 $.78 0.s7 3.888 -0.170 ?.7 $.947 0.009 4. 5.0 1.7
48 40 1.93 0.17 _  3.844 -0.022 r.r 2,002 0.335 (] 3.3 .7
44 40 g.182 o.t? 6.037 0.19) 7.3 8,938 -0.14% 4.7 2.0 7.3
44 40 2.28 0.7 4.024 -0.012 7.3 £.003 0.070 e.9 2.6 1.3
48 80 g.49 0.87 3.872 -0.152 7.6 £.000 -0.002 4.9 S.1 7.¢
6éé 40 E.6¢ .17 4.03% 0.163 r.3 £.026 0.025 4.3 2.8 7.3
4e 40 2.7 o.17 3.947 -0.0688 7.5 2.039 0.0ty 4.9 3.0 7.8
48 40 £.93 0.17 3.920 - -0,028 1.9 2.092 0.053 4.3 5.2 7.9
42 40 3.2 0.17 4.090 0.169 r.2 2,00t -0.091 4.9 g.7 7.8
48 40 3.20 o.37 $.941 -0.149 ?.8 £.08¢8 0.081 4.4 S.8 7.9
44 20 3.43 o.s7 S.988 0,044 7.4 2.053 -0.030 4.4 s.0 1.4
44 40 3.02 o.17 4.017 0.032 7.4 £.187 0.084 4.2 5.8 7.4
44 20 S.7¢ .17 4.033 0.036 1.8 2.00% ~0.138 4.9 e.0 1.3
44 40 .98 0.17 3.900 -0.135 7.8 g.ze7 0.084 2.8 s.g 7.6
40 40 &.12 0.17 3.888 -0.0.1 r.6 £.034 ~0.053 4.4 s.¢ 7.¢
44 40 o.E8 0.17 3.918 0.03¢2 7.8 e.012 -0.04¢2 4.5 3.0 r.9
44 40 4,45 - o.17 3,814 «0.004 7.6 £.093 0.048 4.4 3.1 r.8
&4 40 4,02 0.17 3.904 -0.011 1.6 2,058 -0.001 4.4 5.8 1.6
€6 40 2,18 0.17 $.934 0.030 1.9 2.051 ~0.00% 4.4 5.4 1.8
44 40 4,03 0.7 3.990 0.056 1.4 £.007 0.036 .4 9.1 7.4
48 40 9,12 o.17 4.028 0.034 7.3 2,060 -0.006 8.4 3.0 1.5
48 40 S.g6 0.17 3,987 -0,078 r.s e.062 -0.019 4.4 3.4 7.8
48 40 S.s5 C.t? £8.015 0.066 r.4 2.116 0.084 4.3 3.1 r.4
a8 40 9,62 0.t7 3.763 -0.250 7.9 £.102 -0.014 4.3 3.8 1.9
43 40 $.70 0.37 §.734 -0,009 r.® 2.088 «0.014 6.3 8.$ r.9
4 a0 .99 o.17 5.954 0.200 7.9 1.960 ~0.100 4.6 2.9 7.§
48 40 G.12 0.7 8.910 ~0.044 7.6 2.01¢9 0.031 Q.9 S.8 7.6
49 40 6.80 C.17 3.088 -0,052 7.7 2.0v9 0.030 4.4 3.3 1.t
44 a0 0,49 o.? S.606 0.000 1 2% 4 2.060 0.013 4,8 3.9 T.7
84 60 0.02 [ 1% R4 3.074 0,008 .0 2.05% ~0.087 4.4 8.2 7.0
44 40 o©O.f0 . o.87 9.8%9 ~0.01$ .7 < B.100 G.087 4.9 5.4 7.7



€LAPSED TIME
WRS MIN SEC

g.98
T.18
T.28
1.43
T.82
r.7s
.95
.18
8.re
6.49
8.82
a.78
e.93
V.12
o.28
9.43
9.62
$.78
£.95

102
10.26
10,43
310,82
10.7¢
10,95
11.12
i1t.28
11,45
11.62
$1.78
11,95
t2.12
12.20
18,458
ig.c2
12.7¢
12,95
13.12
i3.20
135,45
£3.62
i5.70
13.039
14,19

DELTA

TIRE
{0ECY

a.17
0.17
0.17
0.17
0.17
0.17
o.17
0.17
0.17
C.§7
G.t7
0.17
0.17
0.7
0.tr
o.ar
0.17
G.17
C.17

n ey

0.17
o.t7
a.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.47
0.17
0.17
0.7
C.t7
0.37
0.17
0.17
0.17
0.7
.17
0.47
0.17

TMAGE
LEMGTH

® FEET)

4.052
3.878
3.7
3.809
5.074
4.031
8.01%
4.09%
4.028
3.862
S.783
3.921
3.961
3.874
3.961

$.933
3.9%9
8.068
$.083

THTERNEDSATE QUTPUT FOR OQUALITY CONTROL

CELTA
LEKCTH
® FEET)

-0.078
0.137
0.040

-0.087
o.o87

-N.15%%
0.108

-0.047
o.127

-g.0:2

~0.018
0.208

" -0.133

-0.485
0.069
-0.25¢
0.£33
0.103
-0.E43
0.156
~0.053
0.080
-0.149
0.116
~0.027
0.224
-0.196
¢.o0r0
c.oer
-0.00%
-0.043
0.00¢
«0.074
«0.018

b Fron
LENGTH (X)
(FEET)
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1RAGE
HIDTH
i FEEY)

g.0r8
$.098
g.118
g.062
£.0%¢
£.119
g.028
2.139
£.000

DELTA
HIDTH
(R FEET)

-0.014
-0.019
-0.070
0.0686
«0.065
0.010
-0.036
0.10¢
-0.084
0.00¢2
-0.012
-0.002
0.074
-0.014
-0.038
~0.064
0.074
-0.018
-0.049

0,012
0.084
-0.00¢&
-0.028
0.008
0.049
-0,023
~0.024
0.0%9
-0.085¢
-0.02¢
0.047
-0,070
0.088
-0.043
0.300
«0.009%
-0.0886
o.1e7
-0.030
«0.023
o.07y
-0.090
0.119
-0.070

0 FroN
HIDTH (Y}
(FEET)

B L AH LALLM
e s s e e e s & ®

e bbb ararabrs
. o o a8 s 4 s e s e s s s s s s 4 8 o 8 e s o
Anuu«abue.hauquuuuumhuuuumouhouunauuuumuu«usa

- .

e & & o & o 4

abbobadbdLIDdDAEMLAMLAELAEDL
.

. .

DELTA
DISTANCE
(FEET)

WU MWW WY EUWWRUWRRDNMWWWEWW
. - e o o e IR AT .
. w2 "ma’a‘o-nowmuu«nounooaon.nuo

-
B HEOR OO D@8 BOR N0 = G-

P WE PSR M DWW
.

H-IV-28

BEST EST,
[ 4]
(FEET)

~ =~
o« s @

A Do B e )
PR .
e RARBRO VAR NLNEVAG VR

e s s s o e

o e e e o » N

N NN N NG N NN MM N NN NN NN
e e ale e e e .
NNBOLEAOUANDTOONOSD L0 S

NN WY N
.



. HeTV=29

TMTERREOIATE OUTPUTY FO2 OUALETY CONTROL

ELAPSED TIME  DELVA TRAGE DELTA D Fnost [T 3 QELTA D Froxn PELVA BESY LsT.
HRS MIN SEC TIKE LENGTH LENGTH LERGTH(X)  vIDTH wioTH WIDTH(Y)  OISTAKCE O©OF D

[£14) @ FEET) (R FEEY) (FEEY) & FEET) & FEET) (FEET) (FEET) . AFEET)
44 40 14,28 0.17 $.919 ' 0.060 7.6 L.98% ~0.143 4.7 g.e t.e
48 40 14.45 2.7 3.940 0.027 r.s 2.053 0.129 4.6 3.2 1.9
44 4D 14,62 0.17 3.961 0.021 .S 8.9089 -0.0684 4.6 2.9 7.3
44 40 14,78 0.7 4.008 0.047 t.e z.057 G.060 4.4 3.0 - r.4
66 40 14,93 o.17 3.913 ~0.09¢ 7.6 1.979 -0.002 4.6 5.0 1.6
44 40 13,32 o.87 4.054 0.140 7.3 £2.013 0.038 4.8 e.6 7.3
44 40 15,20 0.17 9.923 ~0.131 1.8 z.022 0.030 8.6 3.t r.s
48 60 15,45 o.17 S.607 -0.038 r.6 2.011 -0,031 6.9 3.1 7.6
44 40 15,62 0.17 4,032 0.145 7.3 £2.068 0.053 | 4.4 2.9 1.3
44 40 15.78 o.57 3.957 ~0.07% 1.5 1.961 -0,103 5.6 2.8 7.5
44 40 15,93 0.17 S.862 -0,076 7.6 2.038 0.054 4.9 3.8 1.8
a4 80 te,.1g 0.17 3.989 0.106 r.¢ 2.968 -0.048 a6 2.8 1.4
48 40 16.28 c.17 s.873 ~0.116 7.6 £.806 -0.062 4.8 2.0 7.8
44 40 16,43 [ ¥4 3.974 0.101 7.4 1.948 0.058 a7 2.8 7.4
44 40 t6.62 O.t7 3.918 -0,0%6 T.6 £.926 «0.016 6.7 g.6 1.6
44 40 18,78 .17 $.980 0,063 r.e 1.977 0.051 4.6 2.0 T.4
44 (0 t6,08 0.t? . 9.Tez2 -0.238 r.9 £.919 -0.038 L4 3.2 7.9
&4 40 17.12 o.17 3.815 0.070 r.8 £.694 ~0.024 4.0 5.0 7.0
44 40 17.20 o.t7 3.635 -0.178 8.1 £8.230 -0.109 S.1. 3.9 0.1
44 40 17,45 0.7 s.6rs . o0.03¢ (K] 2.750 ~0.040 s.2 2.9 6.1
05 40 §7.02 0.17 S.4a88 -0.18% (K] £.679 ~0.0T1 5.4 s.8 6.5
44 40 §7.78 0.17 3.877 0.089 6.3 1.678 -0.001 s.6 2.9 6.3
44 40 17,98 Q.17 3.67¢ °  0.0%7 .t $.695 0.017 9.4 2.7 8.1
44 40 10,38 .87 9.963 -0.113 6.5 .61 -0.060 5.6 e.? 6.3
64 20 t8.20 0.7 3,431 -0.$32 8.8 2.550 -0.038 s.0 2.0 [N )
44 40 18,43 0.t7 3.433 o.oze 0.6 1.479 -0,00% e.2 2.0 0.6
48 40 te.02 0.7 3.626 0.174 0.2 1.659 -0.015§ 6.2 g.9 e.2
44 40 10.78 o.t7 $.549 -0.217 6.6 4.56% «0.094 8.7 e.2 8.8
48 4D 18.93 0.17 .24 -0.073 9.0 1.373 0.006 8.6 2.4 2.0
44 40 19.52 0.17 3.130 -0.14% 0.9 1.420 0.087 6.3 3.1 s
44 40 io.28 o.17 3.089 -0.118 9.0 8.413 -0.027 8.8 3.0 9.8
45 60 19,43 0.7 5.13% 0.110 9.4 f.428 0.016 c.q 9.1 0.4
85 £0 19,02 0.17 3.138 0.001 2.4 $.430 0.002 .4 3.8 9.4
44 40 $90,.70 0.7 s.020 -0.158 9.8 £.990 -0.037 o.$ 5.9 0.0
44 40D 19,98 0.7 3.191 0,174 ‘0.3 8.463 0.0€9 ¢.2 3.1 9.8
44 ¢0 20.18 C.17 2.918 0,880 80.2 2.366 -0.017 6.8 5.6 10.2
64 20 20,80 0.7 3.124 0.215 2.3 8.687 0.030 0.8 s.1 9.8
44 40 £0.45 0.97 2.717% -0.389 £0.7 1.386 ~G.060 c.7 6.0 to. 7
44 40 20.02 0.87 2.661 0,106 10.9 £.3857 0.001 (2% 4 $.0 10,3
48 40 go.To G.87 2.928 0.024 10.8 2.2566 ~0.072 r.t $.0 10.¢
44 4D 20.09 .87 8.743% «0.182 10.0 £.450 0,138 7.9 2.9 $0.0
64 60 gY.42 6.7 2,926 0.803 $0.2 2.937 o.107 8.6 9.8 13.1
64 &0 B81.00 0.47 2.70% -0,288 £0.9 2.898 «0.002 7.2 B.7 10.0
48 &0 83.45 o.eP £.400 -0.210 £18.9 2.840 «0.109 7.9 8.0 12,0



€LAPSED TIHE
MRS KIN SEC

21,62

DELTA
TINE
(8EC)

0.27
0.7
0.17
0.17
0.17
o.27
.17
0.27
c.27
0.17
0.17
0.7
0.17

THAEL
LEMGTH
© FEET)

2,619
2.716
g2.018
£.43%8
2.369
2,001
2,338

40
a0
40
40
40
40
40
40
a0
40

8.098
2.729
1.640
8.630
£1.705
$.697
£.%90
$.060
f.089
1.5688
$.99¢6
$.900
$.%50
$.489
$.530
$.530
8.437

INTERHEDIATE OUTPUT FOQ GQUALITY

DELTA
LENGTH
% FEET)

~0.012
o.g24
~0.343
0.07¢
-0_02%
0.082
-0.E09
0.089
-0.115
-0.194
0.02¢
0.156
-0.18¢
0.110
~0,002
~0.138
-0.0006
-0.107
0.070
0.1¢3
«D.84t
0.018
-0.040
-0.037
«0.484
0.109
-0.000
«0.07%

0 From
LERGTH (XD
" (FEET)

11.3
10.9
11.3
2.1
12.9
f2.1
2.7
12.6
13.3
2.3
18.6
2.6
13.0
13.%
14.0
13.9
£4.0
se.T
4.8
14.3
4.4
3.8
15.3
14.6
5.9
17.3
17.0
£15.6 -
17.2
6.1
§6.1
17.4
7.4
16.6
7.0
16.2
10.7
10.9
10.6
0.8
2e.0
10.9
0.3
ge.%

THAGE
HIDTH
@« FEET)

1.133
$.141
£.089
1.019
1.060
£.049
0.95¢7
0.994
0.973
§.008
1.128
8.348
2.125
3.176
t.150
1.086
1.008
$.136
c.on
0.983
§.069
$.009
0.970
C 0.999
0.948
[ W-TT]
0.926
0.90¢
0.93%
0.916
0.a6s
0.6s82
0.c64
o.723
0.700
©.c00
.18
0.754
0.725
o.178
9.710
6.or?
6.720
6. 799

COHTROL
DELTA
vioTH
(R FEET)

-0.013
0.008
-0.051
-0.070
o.062
~0.032
-0.092
0.038
~0.021
0.033
0.120
¢.019
-0.023
-0.052
-0.066
-0.027
~0.080
0.132
~0.163
o.012
a.are
-0.053
-0.039
0.025
-0.050
-0.063
0.04t
-0,022
0.027

-0.037

-0.03%4
G.02t
0.002

-0.160
0.063
0.012

-0.029

-0.017

-0.089
0.046

-0.06t

~-0.03%
0.043
0.0390

0 Frost
HIDTH (Y§
(FEEY)
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it.e

OELTA

BISTARCE

(FEET)

b P P Y
CRuarONNBOMR A= NG DN
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PNy

MR

2OLABNNNAENL NS
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8.0
$.0
6.7
0.8

H~IV-30

eEsT ESY.
of 0
tFEET)

it1.9
10.9
$1.3
12.8

- 12.8%

12,1
Tig.7
12,6
13.3
12.3
11.0
12,8
£3.0
3.4
14.8
13.9
14.0
12.7
14.8
14,3
14,4
13.8
15.3
14,6
15.8
i7.3
17.6
§15.¢
7.8
18,4
i10.1
17.¢
17.4
$0.6
17.8
1.2
10,7
16,8
18.¢
39,1
£0.0
1¢.9
$10.3
. 8a.d



QAPSED TINME
®28 KIN SEC

20

40

40

L
a0
20
a0
40
&40
40

£8.95
29.12
29.28
29.45
29.62
29.70
£9.93
30.12
30.28
30.493
30.62
s0.18
30,93
33.12
31.286
33.45
31.62
51.78
31.95
32.12
S2.28
32.45%
32.62
S2.78
32,985
35.12
33.80
33.43
33.62
33.7¢
33.92%
34,32
$s.20
$4.45
34,62
3s.78
34,99
35.12
35.88
59.08
83,02
8%.78
55.08
30.12

GELYa
411
[G174]

e.z7
C.a7
0.z7
C.e7
2.87
S.17
G.2 7
O.57
0.57
©G.27
.57
Gt
c.sr
t.e7?
G.17
0.7
e.87
o.sr
.17
G.1T
G.17

6.57

B.i7
e.17
.17
.7
C.87
c.e?
O.17
.27
G.27
0.7
o.87
.47
0.5?
€.37
c.87
[ 2824
©.27
C.87
C.87
.87
.07
(2% % 4

fracE
LENGTH
& FEET)

1.591
f.466
g.322
$.830
1.392
£.533
£.529
1.540
1.664
1.494
1.343
2.424
1.276
§.368
t.308
$.453
1.396
1.229%
1.358
1.038
8.178
1.301
1.153
1.108%
0.903
1.163
.t.087
1.353
1.159
1.170
1.203
t.167
s$.r8¢
2.098
f£.126
1.509
0.033
£.109
£,082
0.948
$.407
0.9000
0,690
1.000

INTERMEDIATE OUTPUT FOQ OUALITY
0 fFrow
LERGTH (X}
FEET)

OELTA
LENCTH
(R FEET)

0.134
-0.125
-0.145

6.089
-0.018
~0.037

0.173

0.0t

0.123
-0.170
-0.130

6.080
-0.148

G.092
~0.060

0.145
~0.057
-0.171

c.129
-0.31t9

0.142

o.525
~0.148

c.03%
-0.200

0.200
-0.116

0.ze6
-0.195

0.019

0,085
-0.076

o.07s
-0.169

0.034

0.06s
-0,25%

0.236

~0.127
~6.120
. 0.165
-0.100
-0.102

0.893

16.6
20.2
e2.48
g:.0
£1.2
25.0
19.8
19.8
ir.e
i%.0
2z2.0
20.6
es.z2
231.0
2e.6
20.48
21.2
4.2
21.0
Pa.6
es5.¢
ee2.7
£25.6
5.0
30.0
25.0
er.?
£1.9
£3.5
£s.1
£3.4
£4.8
£3.8
7.1
26.%
g4.9
81.0
gs.¢
gr.9
32,4
ge.v
£o.P
35.0
er.e

IR GE
vioTH
& FEET)

o.r1282

0.664
G.600

0.710
0.5%01
0,641
0,574
0.328
0.9516
©.009
0.93%4
G. 807
©. 908

CONTROL
DELTA
HIDTH
R FEET)

~D.0%6
0.020
~0.044
o.t29
-0.135
-0.061
0.148
-0.14%
0.031
-0.085
~0.015
o.107
-0.0%2
g.007
-0.09¢
0.134
-0.089
-0,041
0.054
0.058
-0.,073
@.003
-0.015
0.030
a.082
~0.08¢
-0.073
0.06%

«0.027

o.120
-0.209
8.140
-0.087
-0.038
«0.000
0.093
~0,08§
0.043
~0,046

0 FroK
HIDTH (Y}
(FEET)

12.6
12.7
12.9
13.8
11.8
12.7
12.3
13.1
1.0
13.2
14.5
15.7
14.3
13.7
15.1
15.5
13.1
14.1
14,0
16,8
13.3
$19.3
16.4
14.9
13.6
15.8
15.4
15.8
15.¢
13.8
18.2
17.3
14.9
15.6
12.0
30.1
t14.2
8.0
7.4
t7.6
14,9
10.4
18.2
10.6

DELTA
DISTARCE oF 0
(FEET)

-
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BESTY EST.

- (FEET)

18.6
ro.2
2.0

- eg1.0
23.2
21.8
19.4
19.8
17.8
19.6
e2.0
20.8
e3.2
‘e1.6
£22.6
20,4
Bi.2
24,2
£1.8
Pa.6
es.2
ee.7
£2s.6
£5.0
30,0
£3.0
er.v
21.0
25,8
es.1
25.4
e4.9
23,8
27.1
26.3
£24.9
31.0
24.9
er.o
53.4
eo.1
£0.7
08.0
g7.8



ELAPSED TIME
MRS WIN SEC

40

40

36.28
36.48
36.62
36.7¢6
36.95
37.12
37.28
37.45
31,62
3r.7s
37.95
38.12
3g.28
38.45
38.02
50.70
38.99%
390.12
39.20
50.45
89,62

BELTA
TIHE
(8ECH

o.57
0.17
0.17
0.17
0.17
a.17
o.17
0.17
0.17
G.17
C.r?
C.t7
G.t7
.17
0.17
0.47
o.s7
0.7

0.47 -

0.47
0.7

THAGE
LENGTH
(X FEET)

1.109
1.025
1,008
0.920
0.824
0.979
1.018
0.060
0.856
1,004
S.5568
1.173
0.6831
0.990
6.655
1.120
1.003
0.927
0.609
0.96%
c.918

IHTERREDIATE OUTPUT FOR QUALETY

DELTA
LERETH
K FEET)

-0.135

0.268
“0.447
-G.078
-0.83¢

v.ers
-0.083

D frox
LENGTH (X}
{FEET}

£6.7
8,9
£29.4
3z.¢
35.9
30.2
£9.1
34.4
34.6
29.6
3.8
es.¢2
35.¢
29.9
346.6
£6.4
£9.5
1.9
ag.9
$0.6
$2.8

THAGE
HIDTH
(R FEET)

0.673
0.%14
0.573
0.%19
0,523
0.514
0.537
0.444
0.436
0.472
s.8C8
G.428
0.302
0.919
0,547
0.498
0.5%29
o,.529
0.388
o.323
0.59¢2

CORTROL
DELTA
WIOTH
(R FEET)

0.125
~0.159%
0,059
-0.0%4
0.003
-0.008
0,023
~0.093
-0.008
6.035
o287
-g.0n68¢8
~0.042
0.136
g.0z28
~0.05¢
a.033
-0.000
~0.128
-0.060
0.08¢

D Froit
WIOTH (Y)Y
(FEET?

13.5

t1r.7
15.8
$7.8
17.4
ir.7
16.9
£0.$
z0.0
19.3

170"

21.4
3.7
17.5%
is.6
10.3
17.2
17.8
23.7
28.8
83.7

DELTA
DISTAKCE
{FEET?

13.2

11.2
15.6
148.7
10.8
12.6
iE.2
13.9
13.7
10.3
2.9
3.7
1.9
18.4
f6.¢
g.1
1 3:2% ]
3.7
§9.9
2.6
G.7

H-IV-32

BEST E5T.
o0
(FEET)

re.7
28.9
29,4
3.2
T 35,9
30.2
£9.1
34.4
3¢.0
29.6
32.8
£5.¢8
35.¢ .
29.9
- 84,6
26.4
29.9
51.9
42.9
30.¢8
8.4



ELAPSED TinME
MRS MIN SEC

39
39
3

59.62
59.78
§9.93
0.12
0.28
0.45
0.62
C.78
0.93
1.12
1.20
1.45
1,82
t.76
1.9%
.12
.28
2,45
r.62
e.78
2.9%
3.12
3.2e
3.48
3.62
3.78
3.98
6.8
4,20
4,48
4,682
4.718
4,99
s.12
s.28
$.43
§.62
$.10
$.99
.12
6.28
6.28
.62
6.70

FELEY

0.7%
0.98
0.83
1.08
.11
0.94
1.16
i.10
1.00
0,84
g.96
1.01
o.e3
.15
1.20
0.83
o.08
.18
0.84
1.00
1.05
o.74
1.04
0.93
0.87
0.81
.09
3.12
1.06
i.06
i.08
1.02
0.92
D.0s
$.00
0,08
1.38
1.38
o.0e
t1.07
1.47
$.4¢
1.4
.87

GCRINt B EXPERINERT B
\i

PEEY

-0.84
~0.88
-0.85
~0.87
~0.88
-0.04
~-g0.87
~0.67
-D.87
~0.86
-0.88
~0.67
-0.07
-0,89
~0.88
-0.08
-0.84
-0.87
-0,88
-0.60
~0.87
~0.848
-0.87
~0.68
~0.64
-0.84
-0.67
-0.06
-0.85
-0.a7
-0.66
-0.87
-0.68
~0.085
-0.e6
«0.66
-0,90
-0,90
-0.e7
-0.08
-0.00
~0.00
=0.860
«0.90

z
(34

-26

-2.18
-1.10
-1.19
-1.17

c=1.18

-1.17
~$.16
~1.16
-1.1¢
-1.17
-1.18
-$.17
-1.17
~%.18
-1.17
-1.18
~1.18
-3.37

-2.4%

~2.10
-1.18
~1.18
-7
-1.10
-2.19
-8.19
-1.18
-8.17
-1.18
~1.47
-1.16
~t.17
1.7
-t.47
-i.18
~1.17
-1.18
“1.19
-1.16
-1.16
1,10
~1.10
“t.17
~8.18

PISTAKCE FROM
AGENA TO $/C
(FEET)

PR
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CLOSING
VELOCITY
FY/78EC)

0.000
0.000
0.000
0.000
0.000
0.000
0.000

H-IV-33

ACCELERATION

FT/s0ECR

0.000
0.000

0.000
e.z20¢
0.000
0.a00
0.000
0.000
0.000
0.000
0,000
0.000
0.000
0.000
9.006
0.000
0.000
0.00D
0.000
0.000
0.000
6.000
0.000
0.000
0.000
@.000
0.000
o0.¢600
G.000



CLAPSED YIuE
MRS HIN LEC

44 40 @.95
44 40 7,12
44 40 7.20
44 40 7.4
44 40 TF.62

FEEY

0.80
1.4
1.28
1.27
1.14
0.84
0.68
Q.74
o.85
.18
1.32
.08
G.o7
1.14
o0.97
i.g8
1.0¢
1.19°
0.9t
0.9%
S.87
O.%¢
0.03
1.18
£.0¢
1.5¢6
1.08
0.86
1.%¢
1.12
1.83
.07
.56
1.49
$.10

0.78

$.13
0.99
G.04
.04
1.02
1.01
1.6
t.t8

GEHINE R CEPERINZIWY $-26
v

reey

-0.e7
-0.88
-0.20
~O.91
~0.69
-0.63
-0.88
~0.89%
“0,88
-0.88
-0.90
-0.87
-0.07
~0.80
-0.86
~0.e9
-0.87
~0.87
-0.03
-0.88%
~0.85
-0.08
-0.68
~0,88
~G.08
~0.91%
-0.88
~0.88
-0.08
~0.87
~0.88
~0.66
~0.80
-0.87
-0.00
~0.04
~0.88
«0,.06
-0.67
-a.07
-B6.80
-0.07
-0.69
~0.60

4
4134

-f1.17

-f.17
© =§.18
~1.16
-$.17
-3.19
-f.t9
-2.19
-§.19
-1.17
~%.46
-f1.10
-f.18
~3.17
-1.10
-t.18
-$.17
-2.17
-1.47
~£.10
-1.87
~$.19
-t.18
~2.1%
-3.17
-$.1%
-1.18
~-$.16
~i.18
-1.16
-1.18%

-2.87.

~f.16
“f.57
-f.56
~§.09
-1.16
2.1
~1.17
-$.186
-t.17
~1.10
~1.17
~0.16

DISTARCE FROM CLOSENG
LGEHA TO 8/C VELOCITY
ween (FT/3EC)

0.000
©.000
8.000
0.000
0.000
0.000
0.000
0.000
0.000
©.000
0.000
0.000
0.000
0.000
0.000
6.000
0.000
0.000
0.069
©.000
@.000
. 0.000
0.000
©.000
6.000
0.008
0.000
6.000
6.000
“ " 8.000
[ 0.600
- - 0.000
0.000
0.000
0.000
6.000
0.000
0.000
o0.000
0.000
0.000
8.000
©.000
o.000

e e s el e a A e e

« s a e e » o e 4 e e

s e m e 8 e A s e e o
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ACCELERATION

0.¢000

-g.000

g.000
0.000
©0.000
0.000
0.000
0.000
¢.000
0.000
o0.000
0.000
0.000
€.080
0.000
0.000
©.000
¢.000

" 0.000

0,000
©.000
0.000
o.000
0,000
o.000
©.000
0.000
©.000
o.oo0
6.000
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



H-TV-35

= ' A
GEMINE X EXPERLIMENT $-2¢ .
ELAPSED TINME DISTANCE FRCM CLOSING ACCELERATION
MRS MIN SEC ACENA TO $/C , VELOCTTY R P Fi/sec2
FEETY (FT/7SECH - A
' A - ////’//’
. s —

44 4G 1,28 7.8 ;‘\'\ . 0.018 - 0,006
44 40 .45 7.8 0.0612 ~0.665
4¢ 40 3.62 T.s ~6.617 ~0.06G
44 40 "1.70 1.5 ~G.0639 ~0.666
44 40 1,95 1.8 -0.046 -0.6C6
44 4G 2.32 7.8 ~0.0553 - ~6.606
44 40 2.28 7.8 -0.0G36 ~0.600
44 40 2.48 1.3 -0.612 -6.GCG
4z 40 2,62 7.5 0.067 0.0600
48 40 2.78 7.8 0.019 0.060
44 40 2,95 1.8 0.018 0.650
44 80 3,12 7.9 0.620 . : 0.666
44 40 3.26 7.8 0.016 ©.660
45 40 3.25 7.3 -0.012 ) ~0.606
48 &0 3,62 ~ 1.8 0.067 0.660
4a 40 3,70 1.8 6.626 . 6.060
44 40 3,95 7.5 0.047 0.660
as 40 412 7.8 6.0672 ©.060
44 4D 4.28 1.5 0.688 ©.6G0
44 40 4,43 1.8 6.078 0.6C0
a¢ 40 4,62 T.s 0.034 0.006
42 40 4.78 7.5 0.134 . ~0.606
44 4D 4,55 7.8 o.087 0.000
48 40 5,12 1.3 0.641 . . 0,600
44 40 s.28 7.5 6.G53 0.666
44 40 5.45% 1.8 0.042 0.666
84 40 5.62 7.6 0.634 0.666
44 40 5.78 7.8 0.054 : 0.666
44 40 5.93 7.8 0.060 0.006
42 40 6.12 1.6 0.030 ’ 0.6C0
4a 40 6.28 7.8 0.619 0.660
48 40 €.c% 7.6 0.001 ~C.000
44 40 6.62 1.3 -0.032 ~6.000
44 40 6,78 1.6 -0.034 -0.660
44 40 6.93 1.6 -0.032 -0.000
44 45 7.12 7.6 -0.0a3 -0.666
&4 50 71,20 . 1.6 -0.078 ~0.66C
44 40 7.43 7.8 ~0.04G ~D.606
24 40 T.€2 1.6 -0.023 «0.060
44 40 T.70 7.¢ . ~0.013 ) «6.00G
©44 40 7.93 1.6 ~0.0G18 =0.6G0
44 40 8,12 7.8 0.602 0.G06
43 40 6.20 7.6 -0.0G8 ~0.066
86 40 ©.48 1.8 -0.0G6

~0.060



CERINME R EXPERIMENY $-26€

ELAPSED TIME DISYANCE FROW CLOSING ACCELERATION
KRS MIN SEC ACEMA TO 8/C VELOCETY .- FT/SECE
(FEET) - (F1/5€Q) h
44 40 B.€2 1.8 -0.c64 " «0.060
44 40 8.78 1.8 ~0.052 0.000
44 40 8,95 1.3 ~0.07¢ «~0.000
46«6 9.12 7.8 -6.038 - -0.000
44 40 9.28 1.8 ~6.008 ~0.050
44 40 9.43 7.9 C.04s 0.060
44 40 9,62 7.5 0.644 0.060
40 40 9.70 7.3 C.C18 . 0.0GG
44 40 $.9% 1.8 .0.019 : © 0.0%0
45 40 10.12 7.6 0.066 . -0.660
44 4D 10.28 1.8 0.022 . 0.6G0
44 40 16,45 1.6 0.639 0.000
44 40 10.62 1.6 0.052 0,660
44 40 10.78 1.8 0.663 - D.5CO -
44 40 10,98 1.0 . 0.05% 0.000
44 40 11,12 7.6 0.03% -0.6G0
42 40 3128 1.6 0.06% 0.000
4¢ 40 11,45 1.6 0.057 . 0.060
45 40 11,82 1.8 6.655 : . 0.000
44 40 11,78 1.8 0.024 . . 0.600
44 4D 1,95 r.6 0.068 0.000
44 40 12,12 7.8 ~0.005 - ~0.6G00
44 40 12.28 - 7.6 ~0.047 ~0.00G
44 40 12,45 1.6 -~0,05% -0.0060
44 40 12.62 7.8 ~0.680, 0.066
44 40 12,75 7.6 ~0.074 ~0.000
44 40 12,95 7.6 ~6.03¢ . 0.660
44 40 13,12 1.8 ~0.066 -0.660
44 40 13,26 1.6 -0.056 -0.000
44 40 13,45 7.8 0.633 0.0660
4¢ 49 13,82 1.8 ~0.054 -0.600
44 40 13,78 7.8 -0.04% ~0.000
44 40 13,95 1.3 -0.0s56¢ - -0.000
44 40 14.12 1.8 -0.038 ~0.000
40 40 14.28 ¥.5 ~0.608 ~0.000
44 40 14,45 1.8 0.001 0,000
88 40 14,62 7.5 -0.008 ~0.000
44 40 14,72 1.9 -0.060% -0.000
48 40 14,95 1.3 ~0.002 ~0.000
44 20 19,12 1.5 ~0.01¢ -0,0060
44 40 1%.28 r.3 0.013 0.000
44 40 13,¢8 . t.s, 0.02¢ 0.000
44 40 15,62 1.8 0.076 . 0.060
1 4a a0 13,70 1.6

0.108 . ’ 0.000



l

g

J

ELAPSED TIME

HRS MIN afcC

40
40
49
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
49

4
40
40
40
40
40
40
40
490
40
40
40
40
40
40
40
40
40
40
40
40
40
a0

18.95
16.12
16.2¢
18,43
16,62
16.78
16,98
17.12
17.28
17.45
17.62
17.78
17.93%
18.12
18.20
18,45
18.62
16.78
18.95
13.12

19.28.
39.4%"

19.82
19.78
19.98%
29.12
20.2¢
20.45%
20.62
20.78
20.95
21112
21.28
2%.48
21,82
21.78
21.93
ze.12
ze2.za
22.43
22,82
22.78
22.98
25,12

CEMINY
DISTANCE FROM

10 s/¢C

(FEET)

MR
DR NBANCOARAPAUN T DDA PBIRUNSDTOD DD N~

:358;53000000&)09005.@«ooo«-nn-nnq-‘-n

1n.e2.

11.3

.

11.¢
11.7
11.¢
121
12.3
12.4
12,6

X EXPERIMENT S-2¢

1.5

12.9 *

4%

. CLOsInG
VELCCTTY
F1/SECH

O.184
0.21%
0.237
C.179
0.343
0.390
0.420
0.380
" 0.488
0.624
0.674
0.82%
0.792
0.944
0.564
O.488
0.729
0.22%
0.60x
0.709
0N.az0
0.780
0.795
1.071
0.812
0.993
0.s8s
1.067
1,289
0.978
1.037
1.268
1.340
t.270
1.298%
1.033
1.008
0.78¢
1.104
2.19¢
1.032
0.233
0.010
0.071

»

H~IV-37

ACCELERATION
FT/788C2 7

0.060
0.000
0.600 -
0.000
0.000
©.000
©.000
0.000
0.000
0.000
0.0G0
0.0C0
9.000
0.000
0.060
0,000
0.000
0.o000
0.000
'0.000
[V
0.060
0.000
G.000
6.000
0.000
0.000
0.060
0.000
0.000
0.000
0.000
0.000C
=-0.000
0.C00
0.000
0.000
0.060
0.000
©.000
0.0600
0.000
0.000
0.000



ELAPSED TINME
HRS MIN SEC

44 a0 23.28
44 40 23.4%
44 40 23.62
44 40 23.78
44 €0 23.93
€4 40 24.12
44 40 24.28
44 40 24.4%
48 40 22,82
44 40 24.78
. 44 4D 24.9%
44 40 23.12
«orn 44 40 25.28
42 40 23,49
44 40 2%.€2
44 4D 23,78
44 40 25.93
4 40 2612~ |35, )
4¢ 40 26.2a
7/ - 44 40 26.43 - G,
42 42 2e,82
44 40 ?26.7a
44 40 26.95
44 40 27.12
4¢ 4G 27,28
13 - 4440 2785 — 4O L
44 40 27,.¢2
44 40 27,73
44 40 27,93
44 40 20.12
44 40 26.23
13 - 44 a0 2¢.45 - J[.§
44 40 28.62
44 20 20.79
44 40 28.95
44 40 29.12
44 40 29.2¢ :
W - a4 40 29.45 ~ i2.7
4¢ 40 29,82
&4 40 29.78
4 20 29.9%
44 40 39,12
44 40 30,20 .
15~ 84 40 30.4% - /3 3

CEMINE X EXPERIMENT 8-26
DISTANCE FROW
AGENA TO S/C
{FEETY

12.9
13,0
13.2
13.4 .
13.5/’\;,“”
13,8
14.0
14,1
1.
1.
14,7
14.9
18.2
15.4
15.¢
15,7
15.9
16.2-
Teld
16.6
i6.9
ir.2
17.4
17,7
17.9
18.1
18.3
18,5
16.8
19.6_
19.2
19.3_
19.3
19.5
19.¢
_19.8.
20.1
20.8
0.4
20.3
20.e
20.6
20.9
2.3

CLOSTING
vELOCETY
(F1/3EC)

0.9¢0
0.110
1,031
f.200
2,318
f.1%0
0.899%
0.924
1.%12
1.323
1.183
1,207
i.350
1.338
0.863
1.22%
1.74¢
.23
1.357
1.037
-0.%9¢
1.374
1.411
1,434
1.233
1.072
1.273
1.258
1.312
2.390
1,243
O.587
0.85%
0.e92
0.608
1.333
0.982
1.130
1.199
0.798
©.%¢0
O.r3e
0.vee
-0.%340

H-IV-38

ACCELERATION
FI/sECe

6.660
=0.000 _
0.6G00
G.000
0.G66
G.0G0
=-0.6G0
=€.60C
6.GGOo
G.060
©.0G0
0.000
0.0C0
6.060°
0.060
0.000
0.060
©0.060
G.06G
G.6GO
0,660
G.000
0.660
0.600
6.0600
©.006
0.060
0.060
G.6o0
~G.600
G.G60
0.0G0
6.0G0
0.6G0
©.Goo
=0.000
0.000
0.000
G.000
0.060
0.000
0.600
©0.000
0.000



ELAPSED TInE
HRS MIN SEC

36.€2
30.78
30.93
31.12
31.28
31.43
31.€2
31.78
31.9%
32.12
32.28
32.45%
32.€2
d2.18
32.95
33,12
33.28
33.48
33.€2
3.7
33.98
3a.12
34,22
38,48
34.¢2
34,78
34.95
3512
35.28
33.45
3s.€2
ss.72
35,38
3612
le. 28
3g.43
e g2
Je.Te
3¢.9%
37.12
3r.28
3r.a8
37.€2
37.70

YA

- |7.?

B P

- 221

-23.3

CEMINT X

DISTANTT FROK
ACEHR 1O 8/C
(FEET)

23%.3

26.3 — =
26.0 -

EXFERINENT S-26
CLOSING
YELQCTTY
(FY/7SEQY

1.531
1.478
1.709
2.611
2.6%9
2.87¢
3.323
2.709
2.109
1.626
1.293
1.023
0.947
1,068
1.363
C.423
0.952
0.560
0.620
0.6950
1.214
1.276
t.408
1.27¢
1.217
1.63¢
1.660
2.294
2,583
3.232
4.00)
3.a97
2.0e2
O.a9¢
1.628
1.617
1.142
1.208
1.132
0.629
[ ATH
0.353
$.123
2.380

H-TV-~39

ACCELERATION
F1/8€C2

0.0600
0.600
0.600
©.600
0.0060
G.000
0.000
0.600
0.000
0.006
0.666
©.0G0
©.000
0.000
0.000
0.000
©.000
©.660
0.000
0.000
©.000
0.660
0.060
0.660
©.000
©.066
0.000
0.600
0.000
0.690

~0.000
=0.000
0.000
0.000
0.660
0.600
0.060
0.000
0.960
©.000
0.000
©.000
0.000
-0.060



ELAPSED TIME
HRS MIN SEC

40
40
40
40
49
a0
40
490
40
40

40
40
40
40
40
40
40
40
40
an
@
40
40
40
40
490
40
40
40
40
40

4 40

40
40

40

40
40
40
40
40
40
40
40

37,908

38.12

38,28 .
3e.45 - 23. ¢
38.62

36,78

38.93

3912

39,28 4.2
39432 Ao,
s9.€2 .
35,78 Ex
39.93 B
40,12 '
40,28 .
40,43~ 5.8
40,82

40,18

40,93

4112

21,22

41.88 - Bk)'tt
41,82
£2.728
41,93
42.12
42,28
42,5~ 337
42,62
42,18
€2.95
a3z
a3.23
43,43 54.9
43,62
a3.v8
43,93
&4.12
ea.22
40,85 3.2
2,62
as e
44,93
45,12

8 T

7

“

"

x

CCEMIND % EXRTRIMENTY $-26
QISTANCE Frow

ACENA 1O 87C
{FEET)

31.6
324
32.9
Se.e
3,2
33.4
33.8

vn o M.z
g;‘i§:b!1ulli sa.5

34,7
$5.2
35,8
36.2
Se.4
st.0
L1
3.9
38,8
39.0
38,9
39.4
3.9
40,y
40.3
40,5
40,7
41.0
a.2
41.3
41.6
4.6
42.0
4z.2
42.¢
az.8
az.9
a3,
ay.y
43,5
as.r
43.9
44,2
48,4
4.8

CLOSENG
L VELOCTYY
tF1/8EQ)

G.T7?
1.5%2
0.987
3.280

1.568 -

3.384
2.703
2.529
2.894
3.493
4.608
4,230
3.089
4,827
3.698
2.824
1.939
1.650
1.449
2.108
2.061
1.224
1.383
1.291
1.228
1.407
t.410
1.308
$.430
1.682
3.€42

1.662 -

1.584
1.212
1.238
G.873
1.286
0.989
1.124
§.207
~0.208
1.564
~G.29%
1.892

H.grv;uo _

AZCELERATION
FI/sECZ -~

0.06G
0.600 |
0.640
=0.000
0.6G0
0.GOO
0.G60
0.0666
0.606
0,060
6.60G
0.600
0.0656
0.000
0.0G0
6.060
0.060
G.GG0
0.660
o.6nn
=6.065G
G.0660
G6.0c0
G.GoD

2882
(=]

epooonoo0oo00o0a

o aq
[ =]
o0

©.000
~0.000
©.000
0.660



ELAPSED TIME
HRS MIN SEC

31 ~ 44

33 - as

ELIPON

36~ g8

37 aa

40

a5.28 _
4s.43-375
as.€2
45,78
45,93
4612
46.28
e6.05 - DB S
46 €2
a6. 78
46.53
ar.2
47,28
ar.ss - 40.3
27,62
ar.78
41.93
48.12
45,28
as.es —dlof
a8 62
48,70
48.95
69.12
49.28
19,45 - 43¢
49,62
€9.78
€3.95
85.12
s0.28
sc.a3— “3.7
“3.62
30.7a
$0.95
s1.12
s1.28
S1.45= ¥6LS
s1.62
51.78
31,98
s2.12

82.28
s2.a5 — 460

CEMINT X ExXPERIMENT
DISTANCE FRC™M
AGENA TO S/C

(FEET)

as.8
45.6
45,2
45.%
as.7
4s5.9
46.1
46,3
46.5
46.8
47.06
41,2
47.4
47,7
ar.s
48.0
48,3
48.4
46.¢
48.9
49.0
45.3
49.4
49.6
49.9
50.1
50.3
%0.8
50.7
£6.¢
51.0
51.2
1.3
31.3
s1.7
st.9
s2.1
s2.3

s2.%

82.7
s2.9
$3.1
53.3%
$5.5

CLOSTING

VELOCITY
(FY/7SECQ)

1.858
1.846
1.330

1.324

1.538
1.25%7
1.612
1.564
1.308
1.447
1.703
1.109
1221
0.9C9
0.922
1.0660
0.559
1.583%
0.850
1.536
1.860
1.966
2.0060
1.79¢
1,684
1.532
1.308
1.582
$.760
1.872
1.277
1.042
1.228
1.677
0.980
1.084
1.118
O.708
t.360
1.267
3.0235
1.129
~0.231
1.3448

H-IV-41

ACCELERATION |
Fr/sec2

0.600°
-0.000
6.C00
6.600
0.066
0.660
6.060
0.660
©.600
0.600
0.006
6.060
0.600
0.600
0.660
0.060
0.600
0.0G0
0.000
0.666
6.000
©.000
0.600
6.660
0.650
6.060
0.690
-6.000
6.000
0.660
0.000

0.000
.06
©.0%0
0.060
0.050
0.050
0.000
0.0600
©0.000
0.600
~0.000
0.000



ELAPSED TIME
HRS WIN SEC

a
s
44
L 2]
44
3¢ — 44
&

44
as
a4

3 - 48

&4
LR o
24
a1
24
&
as
€
as

oa
a8
a3

&3
as

40
40
40
40
45

49

40
40
49
40
40
40
&40
A0
40
40

49

$2.82
s2.78
52.93
33.12
$3.28
83.48
33.52
$3.78
£3.95
3412
$4.28
34,483
32.€2
s4.78
55,93
85.12
33.28

$5.43.

55.€2
33.78
53.95
36.312
$6.20
36.45%
$6.€62
s6.78
36.9%
57.12
8r.28
57.45
57.€62
57.78
37.95
$8.12
56.2¢
$8.4%
48,62
58.78
58.9%
$9.12
59.2¢
$9.45%
$9.€2
59.76

~ 56

CEMINI X EXPERINENT $-2€

DISTANCE FROW CLOSING
ACENA TO S/C VELCCITY

(FEEY) (FT/SEQY

$3.7 1.707
3.9 N 0.15%
84,4 \* (- ( 1.472
843 1,562
84,9 . 1.637
84,7 i 1.389
C84.9 1.671
55.2 1.942
88.4 1.763
35.6 1.782
$3.8 1.58%
56.1 1.518
$6.3 1.563
%6.5 1.509
s6.7 1.383
$6.9 1.248
s7.1 : 1,301
5T.4 1.419
sr.6 1.573
87.8 1.519
s6.0 . 1.288
s8.2 - 1.480
s8.4 2.039
sg.7 3.753
58.9 4 2.448
$9.1 PLEE 1.334
L2
59.3 - 0.621
$9.3 “{\ ~0.406
59.7 1.489
53.9 ., 1.720
0.2 : 1.736
€0.4 ’ - 1.540
€G.6 -4.705
0.8 1.611
61.0 1.540
e1.2 T 3.398
€1.3 1.176
61.7 1.28€
€1.9 1.4¢8
62,1 1.857
62.3 1.%e9
6z.5 1.250
€2.7 1.268
62.9 1.331

Lo HaTV-bo

.. RCCELERATION
F1/sEC2

o h
o0QoQ0
09000
00O O0oO

(- -N-N- . NN -] P 0000000000
=}
[=1
1]

.

oo
aa
3

0.600

0.G00

©.030

0.0600



HFV-43

o e,

CENINT X EXPERINENT 8-2¢

CLATSED YiuE . OIeTANCE FROM cLesing ACCELERATION
MRS MIN S$EC ACENA TO $/C VELOCTTY FI/secz |
: - (F1/7SEQ) . o

44 40 59,93 C. .e3.2 5.288 - “0.666
44 &1 0,12 e AEILY 1.730 0.066
a4 a1 .28 . 63.8 2.027 0.660
4c 41 G.e5 : 848 2.038 0.666
44 41 G.62 4.4 1,047 0.666
44 41 0,78 64.5 1.637 ©.660
44 41 0,95 €1.6 $.334 0.666
84 a1 1,12 64.7 . 1.408 0.660
46 a5 3.28 84.9 1.409 6.060
a2 41 1.4% 65.1 $.47% - 0.6G6
4c 4y 1.62 65.3 1.318 0.066
48 41 1.78 65.6 t.232 «0.600
44 a3 1.9% 65.8 0.344 0.006
44 81 22 66.0 1.167 0.666
44 41 2.28 66.2 1.680 - 0.060
48 41 2.4% - 66.3 1.630 0.060
a4 41 2.€2 66.5 1.228 0.660
4a 81 2.7 €6.9 $.473 0.066
as 41 2.9% ' ér.2 1.66% - 0.060
s 41 3,12 6r.5 1.636 . 0,660
45 €1 3.28 67.7 2.1G3 . S 0.000
44 8y 3,48 61.9 2.052 0.660
as 41 %.€2 68.1 2.625 - 0.060
4 81 .76 : ~ 60.3 . z.320 0.600
4t 43 3.95 0.3 2.482 0.060
44 8 4.2 65.7 1.993 6.650
4e 43 4,208 €9.0 2.413 0.06G0
a6 41 4.8 €9.2 1.664 . 0.650
-44 &) 4,62 . 69.6 1.5%8 0.000
45 41 2,78 : 69.8 1.482 6.6Co
48 4y 4.95 10.6 1.761 0.660
44 4y 5.12 0.3 1.600 0.006 )
44 41 3,28 0.8 2.0ea ©.660
48 41 5.4% 10.9 . 0.742 ©.660
4 a1 562 7.1 1.282 0.€50
44 a1 8.78 .4 1.455% 0.060
44 43 5,95 B 2% 4 1.4%1 0.606
2z 41 6.12 n.e 1.709 0.066 -
es a1 6.28 12.0 1.193 0.000
44 41 6,45 2.2 1.429 0.000
425 41 6.e2 12.4 1.439 0.000
44 43 0,70 1.5 . 1.243 ©.060

. 44 43 6.9% 2.7 1.209 ©.000
a8 43 7.2 ?3.0 t.002 0.060



T ELAPSED YIME

MRS KIN SEC
44 41 ?.20
‘44 41 7,48
45 41 7,62
as 41 T.78
44 4% 7.95
44 41 8,12
44 4y 8,28
‘46 43 .45
a1 2% .22
a4 a1 e.78
44 a1 8.35
4 41 .12
44 a1 9,20
48 4y 9.a5
4s &1 9.62
o4 41 9.78

GEMINL X EXPERIMENT S-28
DISTANCE FROM
ACENA IO 8/C

(FEET)

3.2
3.3
73.6
3.9
T4.1
T4.4
T4.6
T4.6
T3.8
3.3
75.4
75.6
75.9
76.%
76.3
6.3

CLCSING
VELCCLTY
{FT/8E20)

0.863
G.813
0.979
1.016
1,002,

6,293
c‘].ov;
1.639

$.722
2.023
31.853
1.736
1.461
1.924
1.493
1.840

ACCELERATION
Pr/sEce

0.600
G.0G0
6.C00
0.GCo
0.050
-G.000
0.000
0.000

¢.co0

©.000
0.0060
0.000
©.000
0,000
0.000
0.000

HeTV-Lh.



e gt £ .

oo —CALCULATIONS P

Bl
OR—BEMINITIO— 9%

He Ml SEC T_(x2 T _(EV) PHI PHI_N A 53 1.8 1 el IFPL.3
44 233 __21.348 2266 ....0,195 Qu?. 3.70 2667 et 203»007 . _3,28°008 _...2.%9«010.
44 33 22.4190 2266 0,195 0,7 3,57 3062 2.12007 2,75=008 2.11°010
AA 33 23,473 2288 0,197 n0 o5 2,14 DoRE 3.ba0ln 2,312008 _ 2,152030—
44 33 244531 2252 0.19s 0.8 4,25 . JeR9 3,%9=007 2075=008 2.11%010
84 33 25a6l4__ .2281__ 04197 9.8 8,26 308} 8202007 —— 2757008 —— 24132010
44 33 264676 2234 0193 0.7 3,50 358 192007 2.75=008 2.14°010
o BA33 2BsB1T7— . 2092 -~0.181--—-0.5 2,57 3¢+18 7052008 -— — 20752008 - 2.12%010 -
44 33 29.879 2255 04194 Qa8 4,22 3.88 3.8-007 2.75=008 2.13=019
As__33_ 3n.242 2066 0. 118 T 2,58 3o}l 73003 2.75=008 PURYCT, S I S
44 33 33.082 2255  0.194 0.8 4,39 2099 660°007 2075~008 "2e15°010
8433360165 223% 04193 . 008 B9 3687 3:T2007-— 24752008 .- 2162019
44 33 35.2p7 2066 0.178 2.5 3,03 336 142=007 2.75008 2.15=010
e AA—_33_ 36,285 .. 2074 .- 0,179 0¢%— 3,901 3035 1¢12007 ——2,75=008 ———2,13=010
44 33 37.348 2255  0.19% 0.8 4,30 3490 440=007 2.75~008 2.13=010
A4 33 3B.610 2216 0,196 0eQ 4434 302 4,22007——2:752008— 24152030
44 33 39,473 2255 0,194 0.8 4,30 3490 4o0=007 2,75~008 2.12-~010
A4—33.__ 41,551 2069 .- 0,178 . .- 0.5- 3,00 ek 112007 —-2,752008 o 2.13=010
46 33 41.61¢ 2060 0,178 0,5 3,00 3036 1.1e007 2,752008 2.13=010
6433 42,876 2974 0,179 ... 0.5 3,01 3435 1,12007 —— 2.752008 . . 2.132010 ..
44 33 43,739 2068 0.178 0.5 3.00 3034 1o1e007 2.75-008 2.10=010
A 33 84.81T 20724 0.119 0e5 3,01 3e35 Lelngo 2075008 26139000
46 33 45.879 2068 00178 . 0.5 3,00 3434 lelep07 2,75=008 2.15=010
_AA__ 33 460942 206000178 0.5 3.00 3036 1612007 2675008~ 26132010~
44 33 48,004 2074 0,179 0.5 3.01 3435 141007 2,75=008 2413=010
HA 33 49,0482 2068 0178 0.5 3,00 3034 1el9007- 2.75+008. 26102016 ~--
84 233 500145 2069 0.178 005 3,00 3034 141=007 2475=008 2.11=010
AA_ 33 S).2n6 207% 0172 05 3,01 328 ls.1lmg0T 2.15=008 2.11nllg
46 33 S2.284 2270 0196 0.9 6,34 3092 402-007 2.75=008 2.11=010
44 33 53,347 2062 0,178 0.5 3.00 3e28 .o 1 s12007 ——_2.75%008.. .- 2.11=010
44 33 58,409 22592 0,194 0.8 6,09 3.81 3,3=007 2.75-008 2.11=010
——44---3355.4672 2068 —-0.178- 0oB—3y 003038 — 112007 20752008 - —2.11=010- -
44 33 56,550 2066 0,178 0,5 3,00 3,3% 10,1007 2,75=008 2.11-010
Ag 33 ST.613 2068 0,118 Qo5 3,00 LOE Y 13502 24782008 24122030
44 33 858,675 2060 0,178 0,5 3,00 . .34 1:1=007 2,75=008 2.12-010
__4A 33 59.738___ 2252 0194 0.8 4,30 3090 6000007 2,752008 —— 24122010

T-A-H



HR__ M1 SEC T (K T__{EV), PHY PHY. VTS 1.8 .PLl_ . _[.PL.I.__
44 3&  Q0e8le. . 207% . 0,179 ___ 0.5 3,0 L 335 l4l=007. . _2.75=008 2.09-010
44 34  1.878 2009 0.173 0.5 2,90 3078 9,6=008 2.75-008 2.11=010
46 34 2,96) 2019 __ 0.174% 0.5 2.91 .29 GoBwgQR —__2.75°00R ____2.10=010___
44 34 4,003 2068 0.178 0.5 3,00 .34 141e007 2.75=008 2.13=010
&5 3% 5.08)1____ 20069 _. 04173 0.4 2.22 S 2499 ... 6.9=008 .. 2,75°008 2411010
44 346  bel4s 207¢  0.179 0e4 2.3% 3006 S,72008 2.75~008 2409=010
44 36 T.206____2068 ._ 0,178 ____0Oeb._ .. 2,33_ w3405 . 546008 . 2,75-008 . . 2.l1=010 __
44 34 8,286 2074 0,179 0.6 2,34 3,06 S,T=008 2,75=008 2.,10=010
44 34 9+347 20698 0,178 Gad 2.33 3005 S.6=008 2.75%008____2.10=010___
46 34 10409 2060 0.178 Ot 2,33 3405 Se6=008 2.75=008 2+¢11=010
44 3% 11412 2074__ 0,179 0.4 2.3% 3606 S5.T=008 .. 2.75=008. . .2.11=0l0
44 3% 12.550 2100 04181 0.5 2.63 317 Te4=003 24752008 2.13=010
64 34 13,613 2100 0,181 0.5 2,63 3617 Tod=008 . _2.755008 . __2.37=010 __
44 34 14,675 2100  0.181 0.5 2,63 3017 744=008 2,79=008 2.,07=010
44 3% 15,738 2079 0,179 0a? 3,18 .65 2429002 3,03%008._ 2.14=010._
46 34 16,816 2066 0.178 0ed 2,33 3005~ S.8=008 2.75%=008 2415=019
44 34 1T.818____ 207% _ 0,379 _ 0.5 3,0 .. 3035 .. 1.1e007 __.2.75-008 2012010 ..
44 36 1B,9¢) 2019 0,174 0.5 2,91 3,29 $,8<008 2,752008 2.149010
e b4 3% 2000032899 0,249 ~-leb&. 62 AeTh. _ _.2,9=00h . —2.75°008 ... 2.15=010
45 34 21,081 2083 0,179 0.5 3,03 3,36 1o1e007 2,75-008 2,15«010
88 34 . 22,106 19940 0617} 0.5 2,91 328 9.5up0B8——2,750008 24130010
44 34 23.206 2053 0,177 0.6 3,58 3.69 19007 2.75-008 2.15=010
44 342642684 __ 21aY 64182 . 007 - .3 Tl 3.64.___2:2=007 .. 2.75-008 2.142010
&8 346 25,347 21¢Y  o0.182 0.5 2,66 : 3.18 T+6=008 2.75°008 °  2.16%010
_ 46 4 264409 __2loU... 06181 . 0.5_ . 2,63 . . 31T . _T.4=0p08 _._2,75-008 .. 2.12%010
46 3¢ 27.472 2074 0.179 0s4 2,36, 3enb 5,7=008 2.76=008 2.122010
44 34 280550 21:.% 0.182 0.5 2.64 3.18 2262008 2.75=2008__ _2.10=010...
44 34 29.6)3 2100 0,181 0.5 2,63 3017 Teb=008 2+75°008 24102010
4634 306752066 . 0s178 _  0e&. .. 2,33 _3.05_ _5.6=008 _ 2.75°008 _ _2.09-0l0
44 36 31.738 2068 00178 05 20,65 3019 TeT=00R 2.78=008 2.09=010
&b 34 _33.878 . 2059 04177 . .. 0e5. -.289 ______ 3ep6._._9e4lep0A8 . 2.75=008 —_.2.ll=01¢ ..
44 34 364961 2276 0,196 0.9 4,34 3+92 402=007 2.75°008 2.08=010
4436 36,003 21409 . . 0.182 05 2,82 328 9059008 2752008-— 2092010~
48 346 37.083 2253  0.1%9¢ 0.8 4,30 3090 4e0~007 275008 2410°010
44 _3&_ 38.]46& 223D 0.194...._0e8.. 4,301 3.90 8509007 .. 2475°008. - 2410°010.—
66 34 39,206 2255 0194 0.8 4,30 3690 450007 2.73=008 2.08=010
44 34 _40.28¢ 211704182 065- 2.88 3029 9660008 .——2+75%008 .. .-2.07=010-—
&4 34 416347 21nY 0,182 0.5 2,87 3028 9452008 2.75%2008 2.08=010
A4 3% 42:409 21:9 04182 0.5 2,81 328 5w p 08 2+15=008 . 2.08%810
46 34 43.472 2255 0,194 0.7 3,€5 3071 265<007 2. 75=008 2.092010
46 34 _44.550 2278 ___ 04196 __ _0.8 3.%0 3673 - 2:T=007_.__ 2.75=008 ___ 2.08=010
44 36 45.613 2118 0,183 0.5 3,01 3433 1e1w007 2,75=008 2.08=010
44 34 46,615 2291 0,198 0,.8. 4,08 ‘ 3079 _3.1w007 . 2,75<«C08 _. . 2.08«010
44 34 47,738 2319 0,200 0,8 4,14 3.82 3.3=007 2.75=008 2.10=010
44 6 48,816 2291 04198 0.8 &6,21 388 - 3482007 _ _2.75°008. 2.07=010
44 34 49,878 2255 0,194 0.8 6,10 3.82 3,32007 2.75=008 2.08=010
o4& 3% 5069412255 _ 0,194 0.8 4,05 3480 ___3.2=007.___2,75<008. _._.2.09=010. .
. 44 34 52.003 227¢ 00196 0.8 6,13 3.83 3.4%007 2.75=008 2.06=610
4434 _S3.08) 2354 _._0.203 0.9 4,346 3.82 4529007 . 2.75°008 .. 2:07=010 .. _
44 34 5Sbelbs 2255 00194 0.8 6,05 3480 3e2=007 2.75=008 2.08=01p
46 34 55,208 2331 Ba201 0.9 $o:1 3:89 39=007 2. 75=008 . 2.09=C10
46 34 S56.284 2276 0,196 0.8 4,09, 3.82 3.32007 . 2.75°008 2.08=01¢0
o4& 3% _STe34T 2255 _ 04294 . . 048 _ 3,88 3.73_. 247007 . 2.75=008 2.09=010
46 34 5B8.409 2255  0.194 0.8 4,05 3,80 342%007 2+75°008 2,07=010
___&A__3A_59_.A12.__.235$ 04203 0.9 4,31 2021 bolwnQ0Z 2.75=008 2.052010



HR__MI SEC T4k T {EY) PHI PHI N ¥YS 18 I pL.1 1PL 3 .
44 35 1.613 2288 __0.197._ . _ 0.7 3,44 3:54...._1.8=007 2.75=008 ... 2.07=010
44 35 24675 2173 0,187 0.5 2,57 3,16 T+3=008 2.75=008 2.07-010
Y N . 1.738 2286 0,127 0,7 3,44 YoBb— ) Bmp0Y 2,15=2008 20072030
44 3% 4816 2266 0,195 0.7 3,45 .56 182007 2.75=008 2407010
L AA__ 35 _S.HBT8 . 2331 ._-04201-.--0.8 3,82 3069-—.. 2652007 -~ ~ 2767008 -—2.08-010
44 35 6.940 2288 0,197 0.7 3,89 3e61 200007 2.75=008 2.07=010
A& 35 ___8.002 -~ 2331 . 0.20)— el —-—23,82 3069 2652007 ——-2¢75%008 — 2.07=010- -
64 35 90080 2331 0.201 0.8 4,06 3080 3.1=007 2+75%008 1.97=010
A4 .35 100303 229800198 02 3.5¢8 Fo 9. 1-+8ag T 2o752038 20820 0——
44 35 11205 226¢ 04195 07 3,45 3e56 1482007 24782008 2¢05°010
—84._35..134366 .. 2260 0,195 0e7- 3,45 3056 -~ 1082007 ——2¢752008 2.07=010
44 35 14.%08 2288 0,197 0.7 3,59 3.61 2002007 2.75=008 2.,00<010
o AA_35__15.471-- - 2395  0e206-—-0oP -3 78— 3o T} 2e60007-——— 2eT6=008-—--2:07°010 -~
44 35 18.674 2298 0,198 046 2,95 T 3436 1012007 2,774008 2.04=010
A4 53 teBIT. 235502060y T3, 26 350 tv6°007 2757008 24,0801 0—
44 35 22.9490 239> 0,206 0.7 3.26 3.50 1.62007 2.78v008 2.,09=010
A 35 264002-— 239904206 v 0,7 3.26 3050 ——-146=007 3.03%008-——2.07=010—
A4 35 25.080 237 0,205 0.7 3,39 3455 1.8-007 2.75%008 2.06=010
e Ap 35260163 — 2379 ..04205 ——n0,7 —-—3,3% 3455 1482007 271008~ 2¢18=010 -
84 35 27.205 2372 0,205 0.7 3,39 3+55 1482007 2.71=008 2.07=0190
AA__35.. 2R.283 ?Ap}_o,znn 0.7 3,48 Fe 52 3'9_397____2,57.-003__._3,255010__
44 35 29.346 2395 0.206 0.7 3,44 3457 1.9=007 2e73=008 2.05°0190
A6._35__30.408. 2399 0,248 (19 3,44 367 109n007 ——-2o73%008- 24065010 ——
48 35 32.549 2399 0,206 0.7 3,44 357 109=007 2.68=008 2.51=010
— A4 .35 334612 2372.-—0,205 [P 2 3.39 3055 1+82007 266068 —2:07=010—
46 35 34.674 2399  0.206 0.7 3,64 3087 192007 2.84-008 1499-C10
As—. 35 . 35.737 23715 0s205 Qo 2.82 3039 Yo 0=00P—2e 6320 08— 20072010
44 35 36.8i5 2395 0.206 0.7 3,46 357 169007 . 2¢63=008 2.06010
e AA 3537877 . 2375 — 0.205 007 3,39 385 1082007 ~———2+63°008 -~—-2+07=010— ~
44 35 3B.%40 2442 0210 048 3.94 3.78 3.0=007 2462=008 2.07<010
 A4—35-—8pe002-— R438-—00208 Oe? 3,545 3058~ 1082007 — 2:62°008 —— 2.08=010 —
44 35 41.080 2379 0,205 0o7 3,39 3055 1:8=007 2.66°008 2406010
Ab 35 62,143 2378 o205 047 3,39 355 1o Beg Ot 2,639008——2+512010—
44 35 43.205 2379  0.205 06 2,82 3,30 1,0=007 2.50<008 2.07=010
A& 35 __64a283.. 2517 _ . 00217 - OeB.—-3e85 o 30TB - 302007-~—2,60°008 . - 2.07°010—
. 44 35 46,408 2499 0,215 0.8 3,82 3.77 2.9=007 2.56=008 2.07=010
AA 35 474471 2384 0,205 0.5 2,59 3023 —— B¢52008——~24532008 --2.,062010 -
44 35 4B.549 2499 0,215 0.7 3,03 3443 143#007 2.51=008 2.08=010
Anh 35 468,612 2406 0,207 0o 24584 326 Q.0=008—2.51=008-——2+062010—
44 35 50.674 238% 0,205 0.5 2,59 2,23 8,5008 2.51-008 2,07=010
5423551737 2699 ___0,215.-—-0e7 3.25 3082 ~107=007 — 2517008~ 2+08=010 -
44 35 52.815 2499 0,213 0.7 3,03 3.43 1e3-007 2.,51=008 2.09=010
e AA 3353877 26RL1.__. 0,214 0,7 3,21 350160007~ 2,512008 ~—-2,062010 -
46 35 54,940 2535 0,218 0.7 3,32 3.55 1.8-007 2.51=008 2.06010
AA_35  57.0480 2830 9.218 0ot 3,32 2.55 1e8m00T 20512008 — 240620100
. 48 35 58,143 253%  0.218 0.7 3,24 3053 1,7=007 2.51=008 2.04-010
&4 35 59,205 _2516.0,217 0,5 2,24 3e10—— 6020008 — — 2,57%008 - ——2,042010-—



)

eatcutAriong-For—GEMINEYO——b——"

HR  MI SEC T Ax) T LEV)_._ _PHI __ _ PRI N_ ____ . _ _VvIS.. ._ 1B 1 pL_1 1_PL 2
_._%6_ 36 _0.283 2539 0,218 0.5 2,37 3015 . Tel=008 _2.51-008 __ 2.04=0l0 __.
48 36 3,671 2510 0,217 0,5 2,24 3,10 6,2=008 2.51=008 2.05=010
4a 36 42949, 29,9 0,250 c o2 4,95 6422 Bo3n007____2,51=008 2.04=010
44 36  S.612 26490 0,215 0,4 1,79 2491 4,12008 2.51=008 2,02-010
&4 36 6,674 2624 _ 0,224 0.8 3,66 3eT3_ . 2.T=007_ ... 2,51=008. __2.,05-010 _ .
46 36 B.B15 264l 0,228 0,7 2,10 3.49 1,5«007 2,99=008 2,61=010
4436 9877 __ 26%% 0,224 . 0.8 3,66 .. 373 2.7=007 .. 2.,51=008 _2.03=010__
68 36 10.940 2624 0,226 0,7 3,06 3447 1.,5=007 2.51=008 2.02-010
44 36__12.002_ R62% 0,226 0.7 3.06 .47 14520072 2.51=008____ 2.00=010_____
44 36 13.080 262% 0,226 0.7 2,98 q.44 1.4=007 2,51=008 2.01=010
64 36 15,205 2624 00226 _ 0.7 . . 2.98 .46 _146=007 __ 2,51=008 __ 2.02«010.___
48 36 16.283 2857 0,266 1.1 6,35 4401 S.1=007 2.51-008 2,012010
_ ha 36 17.366____ 267%_ . 0,226 . Q.7 .@e,98__ 3,44 __ 1,4-007 _. 2,48-008 - 1.99=0l0. ___
44 36 18,608 262% 0,226 0.7 2,98 3,44 1,6007 2,48=-008 1,99«010

4436 19,471 262% 0,226 0.2 2.98 LY 1.,62007 2,47 ooa__zdu 0111___
66 36 21,612 26r0 0,225 0,7 2,96 3,42 1,3«007 2,48=008 1,98=010
&4 36 22.6574 262¢ .. 0,226 _ 0.7 2,98 . . _3.64 . 1,6007 .. 2,46-008. 2,00=010 _:
48 36 23,737 2606 0,225 0,7 2,94 30,42 1,3=007 2,64008 2,01=010

k& __36_ 26,815 _ 262¢ 0,226 __ 0.7. 2,98 . 3.4% .. .1,4007 .__ 2,06-008 . . 2,01-010 .
48 36 25,877 2664 0,230 0.7 2,96 3,45 1,42007 2,422008 2.,00=010
__&a 36 26,930 26A% 0,230 0.2 R.96 345 1.42007 2.60=008 2.03=010
44 36 28,002 2672 0,230 0,7 3,02 3,49 1,62007 2,62=008 1,99=010
__44_.36..29.060_. 2687 0,232, _ 0 3,00, . _3.67._._.1,5=007_._. 2,65-008 ___ 2,01=010 . _
44 36 30,143 26577 0,229 0,6 2.79 3440 1.2«007 2.39-008 1.,99=010
44 36 31.205___.267¢ _ 0,230 _. 0.7 _.3,02.._______ 3.49.__1.6007 . .2.308-008 _ ..1,%7=01l0 __.
44 36 32,283 ~33To~ 0,291 L dye 5,53 4,43 1.3=006 2,35=008 1,97=010
44 36 33,346 21022__ 0,233 [ 4 3&10 3,53 1,7-007 2.,39=008____1.99-010__
44 36 34,408 2702 0,233 0.6 2,59 3430 1,02007 ~2.37-008 1.97=010
__&&__36__35,471____ 2672 0.230 R Q.7 . ... 3,02 _..._.3,49.....1,60007 2.34-008 .._._1,99=010
44 36 36,569 267 0,229 0,5 2.19 3el6 6,9-008 2,36=008 1.99=010
A& 36 _37.612._..267¢ . 0,230 .__._ 0.5  ..2,24 3417 .....T432008 . .ua.as-ooa____1.97-010_-,-
68 36 38,674 267¢ 0,230 0,6 2,39 - 3,23 8,5=008 2,32=008 2,00=010
Aa__ 36 39,737 2687 0,232 0.4 1..90 3.0l S, lam00a_ 2,32«008 1,972010
64 36 40.815 zete 0,230 0,6 1,78 2,95 4,5«008 1.90-008 1,96=010
MM 36__51,877. 2172 0,233 . _ 0.6 ... .2,6L 3s33.___1.1e007 . 2,29=008 . .1.99=010____
44 36 42.940 2930 0,252 1.0 3,94 "3.85 3,6=007 2.23=008 . 2,36=010
o AA__ 366520802800 0,269, 0,9 .. _ 3,69 - 3,76 2:9=007._..2,29-008 e 1,950010
48 36 47.205 2672 0,230 0,64 1,64 2,90 6, 0e00R 2.29-008 1,96s010
AA 38 48.2H83 2924 0,252 1.0 4,06 A.22 A o200 2,29~008_ 1.98-010
84 36 693646 2891 0,209 1.0 3,94 3,88 3.8-007 2.29-008 1.962010
_ b4 36 50,408 2831 0,249 e 3,99 2./ _3.89. . ...3.99007_._.2.27°008 __ 1.93«010 ___
44 36 52.549 2924 0,252 0.8 - - 3,07 ’ 350 1,62007 '2.29=008 1.,960010
__ B4 36 _S5S3.512. 2914 0,251 0.8 2,99 3.4T . . 1aSe007 ____. 2.29=008 _.__l.%4e0l0 _1
64 36 56,674 2929 0,252 0,8 3,07 3,50 146=007 2.29=008 1.94010
64 36 . 55737 2948 0.25% 0.8 3,11 3.5% 1482007 __ ' 2,29~008 ___ 1.92=010__
64 36 56.815 2857 0,246 0.8 3,22 - 3457 1.9=007, 2,29=008 1.91«010
&4 36 57.877..__2926 _ 0,252 0.9 3.41 3565 .. 222007 2.29=008. 1.91=010 ___
a6 36 58,940 298l 0,257 l.0 3,95 3487 3.7=007 2.29=008 1.392=010

AT



o —ar— AL CULATIONSFOR—GEMENT-10 *-—o

HR M1 SEC T (k) ___T_(EV) ____. PHI PHI. N_ .. VIS 1.8 1L} 1 PL3
__&A 3T 0002 2914 . 0.251 . __0Q.8.._ .3,36 ... 3,63 . 2.2-007 ... 2,29-008 . 1.89-010 .
44 37 1.080 2968 0,254 0.9 3,47 " 3.68 2.4=007 2.28=008 1.90=010

43.— 28501 0,246 0.8 a,22 3057 1422007 2,287008 1.+882010-—
44 37 3,205 2927  p.252 1.0 3,91 3085 3.,5-007 2.26-008 1.86%010
— B4 3T 4283 2948 . 04256 . - BaTeeom @0bB o 23533 141w007. - 2.23°008.. —1.86°01l0 -
44 37  S.346 2914 0.251 0.3 1,3¢ 2074 2.8-008 _ 2.23=008 1.872010
A 3T 6608 . 2857 06266 - QeB - - 330 i 3059~ — 2607007 - 20247008 - 1.88-010 -
© 44 37 80549 3g1e 0200 0.9 3,43 3¢65 2.2°007 2.21008 1+88=01p
AA 31 Q.612 2963 00255 0o 3,48 045 2+2=007 2+1790308 LB84&n0 1o
44 37 10-674 2987  0.257 0.9 3,53 3-67 2+3=007 24172008 14860010
o 4A 37 13.8717 . 2914 _. 0251 - --0eh — - 2,501 . .. .. ..3e26 . Fo1=200R . 2.107008 . - 1869010
64 37 149490 2387 00257 009 3,45 3065 242007 2.10=008 1.85=010
A& 37 16002 - 3073 00200 —049- — 3457 e 3069 -2e52007—  2,087008 —1eB6=2010 -
64 37 18.143 . 2987 0,257 0.9 3,45 365 2422007 2.11=008 1.88=010
£4— 3118205 298l g o257 049 3,53 L 2v3200F——20 082008 ——1+B862010—
44 37 20.283 2963 0255 0.9 3,48 3065 2029007 2.09<008 1.86=0190
_bA 37 21e346__ 2927....04252 . 0eA ..o 3.3T o 3460202007 2,08%008-——1.84=010 .
44 37 224408 2963 0,255 0.9 3,68 3065 2e2m007 2.08<008 1.87»010
= 3T 23,4871 —. 2927 . .0.292 . . 0.R 3,37 et 3060---- 2009007 —— 22089008 —— 1.84=0l0 .-
68 37 24,509 2967 0,256 lep 3,93 3.82 3432007 2,08=008 1.86<010
na AT 25.612 2967 0,256 len 3,23 3eR2 363mp0Q2. 2.081008 1-880010—
48 3T 264674 2963 0,235 0.9 3,48 3065 202007 2.08=008 1.87=010
6437 2T.137 2963 _...0.255 0.9 3,48 3,65 2022007——-24¢092008——-1.88=2010—
44 37 29.877 2963 04255 0.9 3,48 3465 2022007 2.109=008 1+88~010
—AA__3T 30960 30p3—0.25% T ——3,.16 3.74 2482007 2.09°008 1+922010—

46 37 330080 3003~ 00299 mOer= 0.22 2e02 5022009 2409°008 1.89=019
Ad 3T 3441463 ?95? 04256 leg 3,83 3082 3632007 2.12°008 1+302010
48 37 350205 2967 0.256 le0 3.93 3482 3.3=007 2+10=008 1.88=010
A 3T 36283..._.3038 . 04262 - . .len - — 3486 . 3,79 . --3,19007 ---2.08°008 ——1.,91=010.-~
46 37 37.346 2967 0,256 len 3,93 3.82 303007 2.08~008 1.88=010
46.-37__38.408 .. 2967 0,256 . o n049-—uu3,62 3,69 - 2,52007 -—-2.10=008  — 1892010 -—
46 37 39.87) 2967  0.256 len 3,93 3eA2 343007 2.09-008 1.89=010
AA 37 40,5649 3934 0,262 Iot 4,08 3,89 3032007~ 24092008 14882010
44 3T 41612 2961 04256 0e9 3.56 366 2¢3=007 2408008 1.88=01p
b4 3T 424676 _.3003.— 04259 - leg— %400 L 3eR6. 346007 -——.2.082008 . - 1.912010 —
44 AT 43,737 2961 0,256 1e0 3,93 . 3.82 3.3-007 2.08=008 1.88=019
64 3T 66eB15. . 300304259 .. e —-6400 3486 3,6=007 - 24087008 -- ..1+88e019 --
44 37 45.877 - 30-3 0,259 ley 4,26 3.96 4,62007 20,08=008 1,89=010
— AL 3T _A8.9645 3938 5,262 Jet 4,08 3089 382007 2:09=008——1+902020—
44 37 49.080 3093 06259 0.5 2.09 Jep2 5032008 2+09=008 1:89=010
—tp 3T 504163 v 31318, 0,269 1.3 4,75, 4016 ———T 022007 ———- 24092008 —-1.892010- —
46 3T S51.2¢05 3943 0.262 141 4,22 3.93 4422007 2.09-008 1.882010 .
s 3T 53,346 3083~ 0,259 —wpt—-: 0,22 — — 2002 -5,2=009 - 2+082008 ——1.89=010 -
48 37 54,408 3081 0,266 1.2 5,54 4406 $5.8%-007 2.08~-008 1.89=010
A4 3T S55.47) Apad Qo262 1o} 4,22 2453 Ae2npl2 2.082008 }+882010——
54 37 564549 - - 3148 0,269 efv3—— 0,97 " 1e&7 2:3~009 Z2.08=008 1+90=01¢
_6A__ 3T _5Ta6l2. .. 2782 __0,240..—-.—0.8 .3,16 P 3649 1050007 . 24089008 -..—14B9=010.
84 37 SB.6T4 2890 0.2%42 1e2 4,90 4425 8492007 2.08=008 1487+010
— A6 3T 59,737 ___3118..0,26% 1o2 6,41

b002- -—5422007 -~-—-2'09°0°s<-———-»l09_0'010-——-
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A5

Py

. HR MI__ SECc T (KL _ T (EV)  _PHr __PHR N__ . __ VAd 18 1Pk 1 1 PL.D
4638 ___1.877 . 28yl  0.241 0.4 1,68 ... 2475 .._ 2.8-008 _ 2.08-008 1.88=010
44 38 2,940 28a1 0,241 0,7 2,81 3433 1,1=007 2.08-008 1.89-010
44 38 5,089 20 0,241 PRt e 0, T 1,79 3.1=009 2.08=008 1 .88=-010._ _
44 38 6.143 3125 0,269 1.2 4,57 4406 S,T=007 2.08-008 1,90=010
__ 44 38  T.205__.2B0l 0,281 0.7 ___ 2,81 3,33 .. 1l.l=007._... 2.08-008 . _.1.90=010 ___
44 38 8.243 344t 0,297 l.0 3,35 3044 1,4=007 2.08=008 1.91=010
b8 38 9,366 . 3125 0,269 0,2 . . 0,67 __ . ____ _ 2.35 1.1-008 ... 2,08«008 .. _1.89~01l0 ___
44 38 10,408 2782 0,240 0,3 1,4 2.73 2.7=008 2,08=008 1,900010
44 38 11,471 3080 0.266 1.2 4,49 4201 5.2=007__ __2.08~008__ 1,89=0l0 _
46 38 12.549 2818 0,263 0.4 1,52 2.77 3.00008 2.08-008 1.90010
A4 38 13,612 2754 0,237 ____ 0,7 . __. 2,81_ 3431 1,0~007 __ _2,08-2008__. _1.88«010. _
46 38 14.676 2818 0,243 0,4 1,52 277 3,00008 2,08=008 1.880010
__&A 38 16,815 3199 _ 0,276 ____0,1 0,24 2e16__ To3«009 . _2,08=008__ 1.91=010 ___
44 38 17.877 2884 0,249 0,6 2,33 3,11 6,5-008 2.08=008 1.882010 -
TTTTI44 38 18,940 2846 0,267 9.7 2,73 2.31 1,0-007 2.08-008.___ 1.90=010
44 3B 20.002 288% 0,249 0,7 2,83 3.33 1.,1<007 2,08=008 1,90s010
64 38 21,080 2B60 _ 0,247 . O0,7_.._ 2,79 _. 3.3V 1,0e007. __2,08-008 _ . 1.,91-010  _
46 38 22.1643 2754 0,237 0,4 1,62 2.79 3.1=008 2.082008 1.91=010
4438 23,205.__. 2860 . 0,247 _ _ Qa7 .. .. 2,73 3431 _.1,0=007..  .2.,08-008 . 1.90«010 _ -
a4 38 25,346 2657 0,229 0.5 2,07 2,09 6,10008 2,12~008 2.00<010
84 38 26,408 292 _ 0,250 0.8 3,03 2,42 1,3-007 2,08=-008 1.90=010
48 38 27.471 2818 0,243 0.6 2,43 3,17 7.3-008 2.12008 1,99=010
__44__38__ 28,539 2920 0,292 .. Q.8._.. 3,15 3,45 ___1,4=007 . .2,08=008 __..1,90-010 .
44 38 29.612 2920 0,252 0,8 346 3459 192007 2.,11»008 2,02=010
44838 __ 30,674 ___ 2TBE _ 0,240 Oas.. . 2,00 _2e95 _._b4be0008 . 2,08008 . 1,91=010. .
44 38 31.737 2920 0,252 0.9 3,45 359 1,9=007 2.,08-008 1,88-010
~—4%a. 38 32.815 2826 0,242 Q.0 0,01 2,09 6410009 2.09=008 1,90=010 -
44 38 33.877 2786 0,240 0.5 2,00 295 6,42008 2.082008 1,89=010
44 38 __34.940____ 2806 _ 0,262 .. 0,5.._._2,08 . e 2¢99. ..44,8«00R .. _2,08=008. .1.90=010 __
64 38 36,002 3043 0,262 1.1 4,07 3,A2 3,3-007 2.08=008 1,90~010
44 _38.__3T.080 _._ 2786 . 0,240 __..0,5. 2,00 2695 4,4a008 2,08<008 ___1,90e010 ..
44 38 38,143 2765 0,238 0,6 2,69 3,24 8,62008 2,08=008 1.%1010
44 38 139,205 _ 276% 0,238 0.5 1,92 2.9% holm00B 2.,080008 _ 1,8R=010
44 38 41,366 2816 0,242 0,7 2.80 3.29 9.,7-008 2,08=008 1.91=010
___46__38_ 42,408 _.__ 2786 __0,240 __.__0,5_._...2,00 2,95 4,42008._.__2,08=008 __ 1,90<010___
44 38 43,471 286 0,242 0,7 2,80 3,29 9,7=008 2,08~008 1.90=010
44 38 44,549 2820 0,242 ...0.7_ 2,80 3429 _9.,7=008..__2,082008 ___.1,92=010.._
.44 38 45,612 2744 0,236 0.6 2,66 3.22 Ae30008 2.08-008 1.90=010
44 38 46,614 2144 0,236 Q.46 2,65 .22 B,3~008 2.08=008 1.92=010_
44 38 49,877 2807 0,262 0.7 3,06 ) /0 3,37 102007 2,08=008 1,92=010
44 38 50.940 ___ 2827 0.244 _ __0,8 3,85 S .3a55 . .1.8=007__._2,08-008 __ 1.93=010 _
44 38 52.002 2807 0,242 0.7 3,06 3,37 1e20007 2,08=008 1.,93-010
44 38 53,0u0___ 2827 0,262 Ca? 3,04 337 102007 ___2.08-0068___ 1.92<010 }
44 38 54,143 2819 0,243 0,9 3,56 3.57 1.9=007 2.08=008 1,91=010
AA_ 38 55,205 284l 0,285 0.9 3,59 2459 2.02007 2.08=008 1.91=010
44 38 57,346 2862 0,247 0.9 3,63 361 241007 2,08=008 ©  1,92=010
__44 38 58,408 __ 2864 0,247 0.9 3,63 2.8l .. 2.1-007___ 2.08<008 1.91-010 . _
44 38 59,471 2868 0,247 0,6 2,59 3016 Te3=008 2.08°008 1332010

9—A‘H
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— MR ML SEC.__ T AK)L.__T (EV)L.._ PHp __ PHLN . ¥TS.....18. . —T.PL-l.. . -1.PL3 .
447 39 0,543 0 3169 0,273 ___ 1.3 . _ . 8.85 . .. .8.10 . . 6.%4-007 _.. 2.08~008 1.92-010
56 39  1.612 2862 0,247 0.7 2,93 3432 140=007 2.08=008 1.92=010

Ad 39 Pablh 2862 De26T Oel 2,933 3432 1o0=007 2087008 122201 0—
44 39 3.737 2862 04267 0.7 2.95 3432 1.0~007 2.09~008 14942010
. bA__39.___a.H15 . .31&Y 06273 .. . . led. —- 8,85 . . 8e10.-— 6e4e007 .. 2.08=008 1+93=010
44 39  5.877 2862  0l.247 0.7 2.95 | 3.32 1¢0=007 2.08-008 1.93=010
—HA_ 39 __ 6.%40 276% 06236 ... 0ab e 8e¢Ob . 3e17-——Teb=008 - — 2008008 1.93»019
a8 39  B.0Q2 2862 0,247 0.8 3,05 ¢ 3036 lel=007 2+08=008 1+92=01¢

AA._39 9a089p 2841 . 0245 Qo2 2,92 3622 1-e1AQ0OT 26087008 +e231010—
44 39 10+143 2862 00247 067 2,95 3032 1e0=007 2.08=008 1493-0190

6439 11.205.. 2862 . 0,247 _ 047 - .. -2,95 . 3¢32- -~ 140%007 --—-2.08=008 193010 ---
44 39 13.346 2862 0,267 0,8 3,06 3,36 lel=007 2,08=008 1,93=010

4439 _14.408 2862 . 04247 - .07 - -- 2,95 — 3032 -——-1402007-—--2,08%008 -.— 1.92=010 --
44 39 154471 2881 04245 Oe7 2,89 329 9.7=008 2.08%008 1.92=010

AN 39 164549 3241 0,211 1.5 S.27 4427 9,3=007 2082008 1092201 g
44 39 17.612 2844 0,245 0.7 2,99 3.32 1le1=007 2.84=008 1.84=019

4639 18,674 ___ 2818, . 0,243 Rl . 2,86 3.26....9.22008 2002008 . 1.54=010 .
44 39 20.815 3163 0,271 1.4 5,13 4,22 8,2=007 2,08=-008 1.95=010

_bh 39 21877 . 23~ 0,233 —Gu . 2,68 0.R6 3ebogle-—. 20082008 . 1946010 -
44 39 22.9490 2883 0.248 0.9 3,63 . 3458 192007 2.08~008 1496=010

AA 39 264002 3143 0021} lob 5,20 Aop3 Bohm( 07 2,080008— 12420} 0n
44 39 25.080 3164 0.271 1.4 5,20 423 8.4~007 2.08-008 1.96=010

L 8A_ 39 26.1464 __<ZTIEN_ 0,233 welobm 2,68 086 3460010——-2.087008 . —-1.96=2010.
44 3% 27.206 2786 0,240 0.7 2,98 330 1a0=007 2.08-008 1.95=010

e AA 39 2B.269..._2763....0,238 0.7 2,92 3279062008 ——-2,08008 - —~ 1942010 -—
44 39 29.347 2763 0,238 0.7 2.92, 3,27 9ob6mp0R 2.08=008 1.93=010

Ab__39 37,409 2156 " 0.261 0.8 3,17 3637 }o22007 24082098 1096201 g
44 39 31e672 2792% 0:241 0.8 3.17 3+37 102=007 2408=008 1.97=010

 AA__39._32.550 .. .28aL . 04285 _ . 0eR —...3,32. .. 3,88 .106=007-—-2.08=008. --1.98-01g -
44 39 334613 2819 04243 0.8 3,25 7040 143=007 2.08°008 © 1992010

__AA_.39._34.675 ... 2796 . 0.241 e BB B T 3637 -1¢2%007 — - 20089008 -~ 1.952010-—
44 39 35.738 . 2819 0.243 0.8 3,25 3440 103-007 2.08=008 200010

A4 29 3R.B16 2819, 00243 0.8 3,258 340 1032007 24089008 1+362230——
46 39 3R.94} 2796 0s261 0.9 3,77 3043 2012007 2408°0G8 1.98+010

_AA 39__40+003 . .. 2798 .. 06241, ..o 0eFuo I TT 30632012007 .. 2008~008 - 2401=080 .-
44 39 4)1.081) 2819 00,243 062 3,89 -3e87T 2604007 2.08=008 2400~010

__AA__3G__42e144 . 2B19 . 00243 _ . 0e9.. .- 3,82 365 _...263-007 - .2.08"008 —-1e99=010 --.
48 39 43.206 2796 04241 0.9 3,17 3063 241007 2.082008 2.00°010

d 42269 2819 0.243 0o 3,82 2.65 2¢30007—_2,08=008 . _2,022010.—
. 44 39 45.347 2819 00243 049 3,82 - = 3065 2032007 2.08°008 2.05=010

__ 44 39 46409 .. 2819__..0.243 0.9 3,82,k 3665 . 2032007~ _2,09~008 . -.2,03-010 .-
46 39 47,472 2819 0.243 1a1 4,36 3.88 3,8=007 2.08+008 2.04=010

__6a_.39 .48,55p. 2796 _._ 8,261 . _.1l.p—.--4,34 3.A87 3572007 — — 2,090008 ._.2,05=010-—

44 39 49.6)3 2680 00231 0e7 3,24 3439 102=007 2.08=008 2.02%010

Ah 39 . 59.615 2174 0,239 0.9 3,.£0 2063 2elm 0T 2,10=008 2.032015—
44 39 52.816 2657 0,229 0.7 3,17 3.36 1ele007 2.12-008 2.02=010

__ A& __39_53.878 . 2151 0,237 0.8 3,54 352 1060007 — 20122008 . .. .2,002010
48 39 54.94) 2790 0,241 leg 4,364 3,87 3,7=007 2.13-008 2.03=010

__ 4639 _56.003 ....2657__.0,229 0.7 307 3476 1e12007-2.16=008 . 2.04=010
44 39 57.081 2651 0.22%9 007 3,17 3.36 1o1-007 24.16=008 2.04=010

4439 SBal84 2687 0,222 0.7 31,17 3,36 1el=007—2.180008 24032010
48 39 59.206 2774 0,239 0.9 3,62 3,55 1.82007 2.17=003 2.01=010

L-A-H



rd

e ALCYLATEONS-FOR-GEMINI—Lg—0—0—8
_ WR_ ML SEC____T x)__ T (EV) _ _PHI CPHY N N1s.._._1B el 1 1 PL3
44 60 _0.269 2657 0,229 0.7 . 3T . 3436 ___1,1-007  _2,20-008 . __2,0i=0l0__
44 40 24409 2687 0,232 0.8 3,40 3046 1e4007 2.20-008 2,03=010
AN AD 3.472 271k 00234 0o8 3,47 3048 15007 — _2.17°008 2.03+010
44 40 5613 2711 0,234 0.8 3,56 3.51 1062007 2.19=008 2.00=010
&6 40 64675 _ . 2711 . 0236 ... 0.9 _.3,98 3069 2¢5°007 ...2.19°008 ___2.00°010
64 A9 T.738 2644 04228 QR 3,38 3642 132007 24272008 2+02~010
. b4 0. 9.B78 . 2644 0228 .. 0e9.. 3,31 . —.3e65 2,2°007 . . 2.22°008 ._.2.00°010 ...
48 40 104941 2590 00232 0.9 4,01 370 2452007 2.24=008 2,00~010
4A 40 13081 . 266% 0,230 049 1.96 30T 2047007 2.25=008 1.98=01g
44 60 16.148 2751 0,237 1.0 6,29 3080 3.22007 2426008 1499010
44 4019872 _._ 2600, Qo224 _ .__ 0.4 _ 1Bl 3498, __4.8=)07 ._9.92=009 .. S.76-009
44 40 20550 24R8% 0.214 0.5 2,11 4e11 645=)07 2.07=008 14622008
A4 40259612539 . 04219 .. 0.7...-3.12 6051 ._1e6®)06 ..__.1.81=008. __5.85=008
44 40 29.081 2664 0.229 0.9 .. 3,80 4069 2:4=)06 2+29~008 7352008
__ 4660 30145 " 2358 0.203 0.5 2.41 5026 902207 . _2.29°008 Betbo008___
44 60 31.207 26n8  0.208 0.5 2.29 46010 643107 2+36=008 7.88=008
44 50 _32.270. . 269% 0.232 len .  #.33 o ....60B6.  _3.Em06 . 2.42-008 8.59-008
44 40 33.348 2645 0o211 0.7 3.31 4054 1oT=i06 2:51~008 9.89=008
4440 _344810. ..2363 06204 ., _ 0.5 . 2,55 ___..._.4.73 __Be4=07  _2.51"008 ...1401<007
48 60 35.473 23RS 0.206 06 2.74 4029 9s7=07 2451008 1403007
Ap 40 31.6}14 23zl 0s204 Osb 2.00 A2l Q.46707 2.51=008 1.05=007 .
44 40 3B.676 2417 0.208 047 3,44 4055 18704 2+451=008 1062007
44 40__39.735. .. 2461 00210 . . 0.7.. - 3,54 . . 4.58. 149706 .. 257008 1.04=~007.
44 40 45.082 2467 0.213 0.9 4,03 4,73 2.7406 2.7T1°008 B,78-008
44 40 86s145__ 2376 04205 L 0.7.. 3.5l .. _._AlS8 _la7406 2:75=008 .. 8.58=008
54 40 49.3648 2390 00,206 T 0.8 3,68 4058 19906 2.,77=008 7.B02008
4a__ 40 524591 2316 ___0.225 0..8 3,468 ALST 19206 2.75-008 1.07=008__
48 40 53.614 2190 0.189 Ned 2,08 3662 442907 2.77=008 6.78m008
b4 4056817 2392 __ 0,206 _._..0.9. L ALIB . 4eTh.____2:T906 .. .2.75=008. _..6.13=008 .

44 60 58.942 2379  0.205 048 4,15 473 2:7906 2.75=008 5.752008

g-A-H



s A4 <

3 CAtTULATIONS-FOR (:E.FHNL‘VJ_XL oy
T AR, __T (EV) . PHI.. SPHIN o ovTS. .18 PPLA... LPL3 ..

HR M1 SEC..
__ 44 41 060062375 .. 0,205 0.8 _ . %, 15 . 6473 . .2.T=006 . .. 2475008 50542008 .
44 41 1.0682 2395 0,206 0.9 4,18 4,74 2.7=006 2.75=008 5,392008
AA Al 2.105 22948 n,1988 . 3 3,65 b 05 Lol=004- -2,-75=008. Se182008-
448 41 3.207 2375 0,205 0.9 4,18 4,73 2.7=006 2,75-008 5,040008
L 6A AL 6.610.. . 22683 _0,196. 0,7 .. 3,62 4052 --1,7<006 --—2,75=008 4,58-008
58 41  9.614 2331. 0,201 0.7 3,72 C S 4052 1,6=006 2.74<008 4,17=008
___4A__A1..10.676... 2331 0,201 0,7 - 3,72 L 4,82 1,6<006- ---2,73=008 6,09.008
44 61 11,739 2334 0,201 0,7 3,72 4052 1.6-000 2,70=008 3,95-008
AA__ Al 12.817 233l 0,201 Qo7 3,72 A B2 x'a..go&_____zuﬁgqgoa,__;;;,agncoa_
44 41 13,879 233i 0,201 0,7 3,72 4,52 1,6=006 2.64=008 3.74=008
A& 81 14,9462 . ..2102....0,189 0.7 0 0,96, e .. 3438 . 1,2=007 ~ -2,63=008 3,662008
46 41 16,004 2331 0,201 0.8 3,77 4454 1,7=006 2.67=008 3,58=008
bh b1 174082 . 2212 . 0,191 c 0yhm - B 0 4979 - 9,T7=007 - -2.47=008. -.-3,13=008
44 41 18,145 2313l 0,201 0.8 3,77 4454 1,7=006 2,65=008 2,84=008
My by ) 19,207 242l 0,207 .40 4,17 4466 2,32006 2347008 2,562008——
44 41 20.270 2331 0,201 0,8 3,77 4,54 1.7=006 2.14=008 1.86=008
o AA61...21,348._ 260k, 0,207 ... 0,8 . 3,94 e 4,55. . _1,8«006 . -.2,32=008 2,37=008 .
44 41 22.410 235¢ 0,203 0,8 3,99 4063 2012006 2.,69=008 2.75-068
64 6]1_.28,817 . .2377. 0,205 . 0,6 - 3,02 BT Toho007—. -2,732008 . 3,20-008 .-
46 41 33:083 2331 0,201 70,7 3,98 4462 2,12006 2,69-008 2,56=008
—BA &) 34,146 23585 0,203 QA A4 08 Aohl 2.,2=004 2.602008 2.52=2008 .
44 &1 35,208 2614 0,207 0,9 4,25 4468 2,6=006 2,49=008 2,47=008
A 481 3T.349 218, 0,186 0.5 2,60 4o0T S4Ba007 .—. 2,51008 - 2,432008_
44 41 3R,.411 1945 0,168 0,6 2,66 1,83 3.,60007 1.86=008 1,80=008
_ As__ 6L 39.6T4 2842 0,265 0,3 1,24 3,53 2,0=007 2.002008.—.-2.622008_.—
44 41 41,615 2354 0,203 0,7 3,65 4,52 1,7=006 1,72-008 1,982008 .
A A) 62,617 2340 0,202 QR AL01 4 o&h 2+3m006— 1.90=2008 ——1,90=2008
44 41 43.740 23°7 0,199 0,7 3,39 4445 1.,4=006 1.90-008 1.81=008
L AA 41 44,818 2326. 0,200 _ 0,7.—..3,66 ) . 4,57 1,82006 —..1,902008 - ..1,76=008
46 41 45,880 2317 0,199 0.7 3,39 4445 1.46=006 1,67=008 1,76=008
AN 61 _. 864943 2337 . 0,199....— 0,7 3,62 8656 -.1,Bn006 .._1,572008 . _1,73=008.__.
44 41 4K.005 2562 0,221 0.9 3,92 4,63 2.1%006 1.51-008 1.692008
&A 41 49,083 2326 0,200 0,7 3,39 Aobb 1.,4=006 1.72=008 . 1.65=008——
45 41 50,146 2234 0,193 0,7 3,45 T 451 1,6-006 1.73=008 1,65=008
__44_ 4} _51.208_. . 2221 . 0,191 ._ . 0u6..—— 3,23 8447 .. 1,54006 .. 1,73-008 1.60=008 .
44 41 53,349 22-2 0.190 0.6 2,36 8016 T7.22007 1.59=008 1,60=008
L 4A__61._S4e4ll .. 1977 ._ 0,170 043 oo 1,57 AeTh_. - 2,80007 1,59-008 1.580008 ._.
44 41 SS5.4T4 2242 0,194 0.6 3,15 4429 1,2-006 1,60-008 1.58«008
. hA Al SH.ATT 2193 0,169 0.3 1,36 3er2 2.6a007 1.59=008 _ 1,582008
44 41 59.740 2273 0,196 0,6 3,1 4039 1.2=006 1.58=0068 1.,58=008

6-A-H



LCUEATFONS -FOR—GEMINI—LO—b— o —

\'4 A

MR MI__SEc_ _ T (x) T (EV) _ PHy. _PHL N____ . _¥TIS.____ 18 .. LpPL)_ __ T PL3____
88 42 1.880 2378 0,205 0.7 3,62 . _ . 4,57 ..1s9=006 . _1.58=008 1,53=008

44 42  2.943 2261 0,19% 0.7 3,38 4051 1.6<006 1.58=008 1.52=008

4A A2 4005 226k . 06195 0.7 3.38 AsBl 1262006 10562008 1450=008___

44 42 64146 217> 0,187 0.5 2,47 6e15 7002007 1.58+008 1.46=008
A4 82 __T.208. 2291 . 0,197 Qa7 .. 3a%2___. 80852 ._ 1sT=006 _ 1.58*008 .1e46=008

44 42 8+271 2173 0,187 03 1,82 3093 422007 1¢91-008 1.37-008
B8 62 9389 2243 _0e193 0.6, . 3,21 ... 4otk 1.4=006 _1.51"008 1432008 __
‘ © o & 0o ENDOF FILE o 5 @& & 0
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TINE

mMi SEC

38 sr.72
33 0.12
39 2,52
39 4,92
39 71.32
39 9,72
39 12.12
33 14,52
39 16.92
39 19.32
39 1.7
33 24.92
39 26,52
33 28,92
39 3i.x2
38 33,72
33 de.t2
39 3g.52
39 40.92
39 43,32
39 a7
33 48.12
39 50,52
33 s2.92
39 55.32
39 57.72
40 0.12
40 2.52
40 4,92
40 7.32
40 $.72
40 12,13
40 14.93
20 16,93
40 19.33
40 21,73
40 24,13
40 26.53
A0 28.53
4G 31.33
4 5.3
40 36,13
40 33.83
40 40,93
40 43,33
40 45,73

oS

TRCREHMENTAL
VELOCITY (X0

Frs

40,79
40.79
40.79
40,79
40,79
40.79
40.79
40,79
40,79
0,79
46,79

40,73

40,73
~-t.71
-1.76
~-1.7
-1.58
«1.,63
-1.49
-f.72
-1.37
~1.74
-1.73
-1.,44
-1.50
-1.57
-1.61
-1.57
-1.62
-1.78
-1.63
-1.59
~-1.52
-1,5%
-0,70
~0.56
«0,32
-0.29
«0.1¢
-0.29
-0.15
-0.21
~0.18
-0.02
-0.17
-0.04

GEMINI X FLIGHT TEST DATA REV NO 28 CNv O/T
CBOARD CCMPUTER WORDS (MODE 3, CATCH-UP)

0xX16

INCREMENTAL
VELOCITY (Y}

fPs

43,08
43.08
a.03
-0,10
-0.0%
0.18
«0.13
0.1%
0.04
0,08
-0.09
~0.20
0.08
0.17
0.05
0.13
~0.08
6.00
-0.00
~0.13
0.07
«0.00
0.03
0.01
-0.01
0.08
o0.07
0.13
-0.08
a.02
-0.08
~0.11
-0.02
-0.03%
0.08

D17

INCREMENTAL
VELOCITY (2}

FPg

23,23
25.23
25.23
25.23
25.23
25.23
25.23
25.23
2s.23
2s5.23
25,23
23.23
25.23
0.02
c.07
0.12
-0.02
0.04
~0.01
0.23
-0,.U8
~0.04
0.01
-0.12
-0.07
-0.10
~0.08
~-0.04
G.13
0.19
-0.04
0.01
0.08
8.02
0.a7
G.03
-0.02
-0.15
-0,0%
0.08
~0.08
0.06
-0.08
-0.16
-0.07
0.08

Oxi8
RADAR RANG
FEET

0.246
0.248
0.246
0,246
0,246
0.246
0.246
0,246
0,246
0.246
0,246
0.246
0,288
0,246
0.246
0.246
0,240
0.246
0.246
0.246
0.2a6
G.246
0,246
n.246
0,245
0,248
0.248
0.246
0.248
0,246
0.246
0.246
0.248
0.246
0.246
0,246
0,246
0,246
G.246
0,246
0.248
0.246
0.748
0.246
0.246
s G.240

OK19
SINE RADARK
ELEVATION
DECREES

-2.96
-2.96
~2.96
~2.96
-2.9%
-2.986
-~2.96
~2,96
-2,96
-2.96
-2,96
-2.,986
-2.96
-2.,96
~2.9¢
~2.96
~2.96
~-2.96
-2.96
-2.986
~Z.56
-2.96
-2.96
-2.96
-2.86
-2.96
~2.96
-2.96
-2.96
~2.96
-2.96
-2.96
~2.96
~2.96
-2.986
~2.96
-2.96
-2.96
~-2.96
-2.96
~2.96
~2.96

-2.96

-2.98
-~2.96
-2,96

ox20
SINE RADAR

AZIMUTH

DECREES

-4,72
-4,72
-4,72
~4,72
-4, 72
-4,72
-4.712
-4.72
-4.72
-4,72
-4.712
-4, 72
~4,72
-4,72
-4,72
-4,72
-4,72
~-4,72
- 4,72
-4,72
-&,7e
~4,72
~4,72
~4,72
-4,72
-4.72
-4,72
~-4.72
-£.72
-4.712
-4.72
-4.72
-4,72
~-4,T2
~4,.72
-4,72
-4,72
-4,72
~-4,.72
-4,
~4,72
-4,72
-4,72
~4,72
~4,T2

-4,.72

bxat
TIME

oF

THRUST
NIDPOINT
SECONDS

00000000000 NRNO000D0C0NNO00DA0000000N000000O00C00
.

MR

R e . 3
DO BRDODOODBODHRODIOHDORIDODPORIOIODDIODIRORDINRDNDIDOIDDODDDRE

.
L]



TIME

H! SEC

40 48,13
40 50,53
40 52,93
40 55,33
& 87,73
ag 0.13
41 2.53
& 4,93
41 7.35 .
41 9.73
41 12,13
a1 . 14,53
21 16,93
41 19.33
a1 21,73
a5 24.13
41 26,53
&4 28,93
41 31.33
4 33,73
41 36,13
41 38,33
41 40.93
44 43,38
41 45,713
44 4a.10
41 50,%0
48 652,9G
&1 85,30
44 57,10
42 0.10
42 2,50
a2 4,90
az 7,56
14 2,70
42 12.10
42 14,80
42 18,90
4z 19.30
42 e1,70
48 £4.10
42 26,50
42 26,90
42 84,50
42 83,70
82 88,13

ox13
INCREMENTAL
VELOCITY (X)
FP3

-0.07
~0.23
~-0.29
-0.02
~0.29
-0.13
-0.11
-0.35
-0.00
-0.07
-0.32
-0.13
~0.14
~0.i8
~0.18
-0.19
-0,14
-0.10
-0.20
~0.30
~0.16
-0,02
~0.,36
~0.44
-a,27
-0,32
~0,47
-0.34
-0,00
0,02
-0.02
~0.38
0,40
0,80
=0.13%
«0,37
«0.33
-0.19

~0,590
-0.14
«0.30
-0.07
~0.46
0.7
-{1,03

GEMINI X FLIGHT YEST DATA REV NO 28 CNv D/T
OBOARD COMPUTER WCRDS (MCDE 3, CATCH-UP)

orte
INCREMENTAL
VELOCETY (V)
FPs

-0.06
-0.08

0.04
-0.01
-0.1t
~0.048
~0.05

0.03

0,00
-0.14
«0.00
~5.20
~0.16

0.02
~0.10
-0.02
-0.14
~0.18

U.15

0,03

0.02

0.10
~0.04

0.0
~0.08
-0.00

0.04

0.12
-0.00
-0.02
«0.02
-~0.18
-0.1%

0.0s

0.4
-0.07
-0.00

«0.19
0,05
0.08

0.7

«0.10

-0,02

-0.42

oK1 7?7
IMNCREMENTAL
YELOCETY (2}
FPS

-0.08
-0.,01
 ~0.03
0.00
~0.04
-0.18
G0.0°7
-2.27
0.08
-0.06
0,18
~0.35
-0.07
0.0>
-0.18
0.06
-0.08
-0.02
0.11
~0.08
~0.06
-0.04
~0.14
-0.19
-0.13
-0.17
-0.03
«0.07
-0.02
0.12
-0.04
-0.0%
-0.17
0,08
~0.17
-0.03
-0.16
-0.02

0,20
-0.14
~0.08
-0.18
-0.08
~0.19
=3.,16

ox18
RADAR RANG
FEEY

0,248

49,201
0.049
G.04s
D.049

- 0,049
6.049
0.043
0.049
0.043
0.04¢
G.441
0.098
0.196
0,196
0.198
G.198
Q,.198
D.10¢
0.198
0.196
0.136

0.190
G.196
a.198
g.19@
0.196
0.196
0.100

DKi9
SINE RADAR
ELEVATION
OEGREES

~-2.96
-2.96
-2.96
-2.98
-2.96
~2.96
-2,96
-2.96
-2.96
-2.%6
~2.96
-2.96
-2,96
~2.56
-2,96
~-2.96
-8.03
~-17.98
-18.21

-84 ne

-18.21
~21.06
-21,06
-21.08
-21.06
-21.08
-20.2%
45,80
-15.65
«18.13
~18.135
«§6.13
-18.13
«$6.13
18,49
~16.13
~18.13
~16.13

-18.1%8
-18.13
~10,13
~18.13
~18.4%
~10.43
-$0.48

ox20
SINE RADAR
AZIMUTH
DEGREES

-4,72
-4,72
-4.72
-4,72
-4,72
-4,12
-4,72
~4,72
-4,72
-4.72
-3.72
-4,72
-4, 12
~8.712
-4.72
~-4,72
-9.24
-9.14

-8.37

~R.X7
-8.3°7
~8.37
-8.37
-8.37
-8.37
-8.37
10,04
-12.00
~12.98
-14.93
-15.93
~£5.93
-15.93
~18.98
=15,93
-15.93
~15.93
15,63

-19.08
-19,93
~15,93
-15,93
-$5.93
~15.93
«{6.08
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VIME
Ml SEC

42 38.50
42 40,90
42 43,30
42 43,70
42 48.10
42 %0.%0
42 82.90
42 35,30
42 s7.70
43 o.10
43 2.50
43 4,90
43 7.30
43 9.7
43 12.10
43 19.30
43 - 21.70
43 24.10
43 26,50
43 28.9D
43 31.30
43 3310
43 36,10
43 38,50
43 40,90
43 43,30
43 45,70
43 48 .16
43 50,50
43 52,90
43 $5.30
43 sr.70
.s 0.10
a8 2.50
44 4,50
44 7.30
44 9.70
48 12,10
44 $4.50
44 16.90
44 19,30
66 21,70
48 24,10
45 26.50
48 28,96

44 31.30

GEMINI X FLEGHT TEST DATA REV NO 28 CNv O/T
CBOARD COMPYTER MORDS (MODE 3, CATCH-UR)

3] oK16 ORIT DK18 DK19
INCREMENTAL  INCREMENTAL  INCREMENTAL  RADAR RANG SINE RADAR
VELOCETY (X) VELOCITY (Y) VELOCITY (2} FEET ELEVATION
FPg : Fps FPS DECREES
~0,27 -0,04 -0.30 0.196 -18,13
-0.13 -0 14 0.03 0.196 -18.13
-0.08 0.03 0.08 0.196 -18.13
-0,1% -0.08 -0.18 6.196 -18.13
-0.29 " o.10 -0,10 0.196 -13,13
-0.06 ~0,04 -0.13 0.196
-0.11 -0,03 0.01 0.196
-0.16 0.05 -0.04 0.196
-0,03 -0.03 -0,08 0.196
-0.26 - 0.02 -0.60 0.196
-0.13 -0.07 -0.16 0.196
-0.1R -0.00 -0.11 0.196
-0,94 0.09 -0,18 0.196
-0,07 -0.0s -0.19 0.196
-0.05 -0.03 -0.14 0.196
-0.20 0.00 -0.17 0.196
-0.26 0.10 -0.12 0.196
-0.02 -0,00 -0.17 0.196
-G.07 -3.53 -3.30 2.13¢
-0.10 0.0% 0.03 49,343
-0,27 0.04 -0.10 . 0,196
~0.13 9.12 -0.15 0.196
-0,09 6.1 -0.28 0.196
-0.18° -0.60 -0.31 0.196
-0.,00 0.08 -0,08 n.196
-0.14 . =0.13 -0.12 0.196
-0,30 ~0.16 -0,07 0.196
-0.15 -0.08 -0.30 0.196
-0.31 0.13 -0.34 0,196
-0.26 -0.10 -0.29 0.196
~0.00 -0.11 ~0.14 0.196
-0.17 0.07 -0.19 0.196
-0.03 -0,03 -0.22 0.10% ~18.13
o.00 -0.08 -0.08 0.136 -18.13
-0.14 -0,26 -0,22 0.196 -10.13
-0,10 -0.08 -0,17 0.196 -18.13
-0.08 -0.10 -0.21 49,349 -15,32
-0.20 - -0.11 -0.07 0.196 -18.13
-0.16 A 0.08 ~0,20 0.196 -18.13
~0,21 -0.0% -0.22 0.196 -16.13
-32.17 -0.06 ~0,19 0.196 -18.13
-0.03 : -0.17 -0.04 0,198 -16.13
0.02 0.01 -0,37 0.196 ~18.13
-0,04 -0,10 -0.19 - 0,196 «16.13
-0.18 -0.11 -0,36 0.196 ~168.13

bx20
SINE RADAR

AZIMUTH

DEGREES

~18.93
-15.93
~15.93
-15.93
~15.93
-15.93
-15.93
~15.93
-15.93
-15.93
-13.93
-15.93

-15.93

~15.93
-$5.93
-15.93
«15.93
-15,93
-15,93
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TIME

Kl 8EC

44 33.70
44 36,10
44 38.50
44 40,90
44 43,30
44 45,70
44 48.10
a4 50.50
64 52.90
44 55.30
44 $7.70
43 0.10
45 2.8
48 4.99
48 ¥.30
45 9.70
45 12.10
49 14.48
45 16.88
45 19.28
48 21.68
48 24.08
43 26.48
43 28.°3
45 31.28
43 33.68
45 3€.08
45 38,48
45 40.88
45 43,28
45 45,68
45 48,08
45 50.48
45 sz.88
45 55.28
43 57.68
46 0.08
48 2.48
48 4.88
46 T.28
46 2,68
40 12,08
46 14,48
48 16.68
46 19.28
ac 21.¢€8

oS ]

INCREMENTAL
LVELOCLTY 00

FP3

-0.19
-D.20
-0.20
-0.16
-0.01
-0.17
-0.21
-0.17
-0.00
~0.18
~0.14
-0.08
-0.15
-0.01
-0.06
-0.00G
~-0.06
-0.02
~0.17
~0.,02

0.01
-0,04
-0.18
-0.04
-0.19
-0.05
-0.01
~-0.00
-0.02
-0.07
-0.00
-0.08
~-0.00

0.0t
~0.13
-1.98
~0.13
-0.07

0.03
-0.02

a.02
-0.02
-0.08
-0.03
-0.07
-0.13

GEMINEL X FLIGHT TEST OATA REV MO 28 CRV O/T
CB3OARD COMPUTER WORDS (MODE 3, CATCH-UP)

0K16

INCREMENTAL

VELOCITY (Y}
vPg

0.16
0.a4
0.02
-0.19
~0.12
-0.10
-0.24
-0.05
0.03%
-32.17

-9.01
-0.00
0.06
0.05
~0.18
-0.08
-0.10
-0.12
~0.04
-0.25
-0.186
0,04
-0.01
0.09
-0.03
-32.04
-0.16
0.04
-0.08
-0.08
-0.00
-0.0e
-0.08
-9.03
=-0.07
-0.07
-0.10
-0.1%
~0.02
-0.02
0.06
n.i3
-0.07
0.0z
-0.33

[ $ R4

INCREMENTAL
VELOCLTY (2}

FP3

-0.38
-0.08
-0.32
-0.1%
-0.14
-0.18
-0.13
~0.17
-0.41
-0.26
-0.39
-0.24
-0.10
-0.33
-0.07
-0.32
~D.36
-0.3%
-0.17
-0.21
-0.38
-0.20
-0.34
-0.20
-0.33
~0.17
-0.32
-0.36
-0.3t
-0.35

_-0.30
-0.3¢
-0.39
-0,34
-0.28
-0.462
-0.36
-0.40
-0.35
-0.39
-0.34
-0.19
-0.¢2
-3.37
-0.22
-0,57

ox1i6
RADAR RANG
FEET

0.196
0.196
0.196
0.196
0.196
0.196

0.196

0,248

0.246
0,344
0.246
0.393
0,246
0.246
0.246
0.84¢
0.240

bx1e
SINE RADAR

ELEVATION

DEGREES

~18.13
~18.13
-18.13
18,13
-18.13
-18.13
-18,13
-18.13
-18.13
-18,13
~18.13
-i8.13
-18.13
~18,13
~18,13
18,13
-16.13
-18.13
-18.13
~18.13
-18,15
-18.13
3.10
4,34
7.60
16,33
21,32
19,74
20,04
20.40
20.69
21,22
21,52
21.63
21,68
22.33
22.60
22.8%
23.07
23.28
23.68%
23,95
23.95
23,99
25,95
23,95

bx20
3INE RADAR
AZTMUTH
DEGREES

3,53
2.96
-1.86
-0.86
-0.9%
-0.78
-0.72
-0.57
-0.19
0.10
0.24
0.43
0.62
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APPENDIX I

Electrostatic Effect on the Particle Density

in the Wake of 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:

P

o ' nf’ ,n.r _,.(v-o- u) ) o
n (x, y, 2) = exp{ Z= dvs dvT  dvy (sk)
’ : (UT)G 2 f‘{ J

where the limits of integrafion are defined in the following manner.
_ Trace the classical trajectory back from (x,y,2z) until it interacts
the plane S (fig. 108). Let S Dbe defined as the plane in vhich the

satellite blocks out the maximum number of particles. Let the intersection

-ty . 4
. -~ - 4 .. .
occur at (Xo, Y, 0) and v (%5 ¥ X5 Vs z) be the velocity at that peint.
- . ’ > . " ) ] . .
This is the v of equation 52. The limiting value v, occurs for the

trajectory which barely touches the satellite.



L.y

I-2

N
=~y

(X,Y,0 v Arbitrary Trajectary

Limiting Trajectory x,vy,2)

Figure K-1.- Classical trajectory interacts with plane which blocks
out maximum particles.



P
Consider the scattéring caﬁsed by the shielded truncated coné at the.
front end of the.Gemini.\'Becausé of the small Debye length, -this part is
the most important scatterer; and is shown in figure1109.
Consider the number of ions which get to the points (0,0,z); that is,
limit the study to densities on the aiis. Becéusé of the géométry_of the
Gemini, assume no scatterihg beyond the point P. By geometry,yfhe>‘

components of .¥1 are related by the following equation.

Ar R +x cos e .
.S WU 2 I _ (55)
~- z - x sin e .

Zl 1

Consider rotated axis x, z as shown, and let components of '?1. along

these axes be represented by VXl and Vzl' By geometry,A

= a - ) i = Ry ¥y €0s o sin e

Vzl Wy, €08 © - sin o 'wzl cos o 1 3 (56)
z - X sin o S
where eguation (53) was used. Also,
Ry %, cos o cos

: ~ Q = - M ©

Vi, m'v;1 sin 0%75%1 cos © /ng sin o 2 - x sin © (57)
) .

be components of the particular velocity, along

4

Let V and V
X0 70

the axes (X.and Z), at the front end of the vehicle Xo' -Because the force

is perpendicular to the vehicle surface,

\Y = Y
2, 23 (58)



-l

_Gemini Cone

e

Figure K-2.- C Figure 109.- Scattering effect of shielded truncated cone.
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[P

To find on ~in terms of 'V}'(l, solve the equation of motion

L | | ,.
mE - (59)

let A be the Debye length. Since Rl > > ,\1 in solving equation (59) )
assume a local plane geometry {(otner than a cylindrical geometry).
Assume the Gemini is metal, and has a uniform potential, - #5, on the

surface. Then the equation of motion (59) is

' X
. e A
m = = 2
X B (60)
and the energy equation is
% X
-2 -~ 2
A A - .
AnX -e f.e =%mvx§-e7§’v¢, ' (61)
This may be written
dx =
dt = 70 fo T s
in g K -“-1’--‘:*& X) :




-

Set

%l

x® .

40'0 .E-I‘,x dx = 2 )\d&ﬂf —

2e7:
v = tan 7
- X
VZ 2‘3 7;____2. )\
1 om
27
%\, sec 7‘90( Ve
o o A

- X
2 . . - i
-Xe\ 4
2_2ek A la .
\/Xl 5 /’;’ - o AN + _\)
e [
e nal ’__,/4/’
LT
g Ak % i . 2
Vai il o N+ | + Cerd AT,
2&7;



Let particles pass back end of cone at t =‘.0._ Thus at t = 0,

X=X, and . b . | | | B

) L, X L
“.2c e A =2 X,
WJ:: - 2 l/;f £ .
” 2 3 el 2A. 1
.29_7'; B
m
/2 X
m Vi 2 )
S L,
e b

7

/’
~N
o
>
T~

L
- X X 72
___QA)\ -&.A‘r‘/—j
j X4
e, 2A

Y = y X, o (62)
(’ f“‘)‘).&. ZA

X .
- 7. A
. ‘ R - 7} V4 -
) At



By equation (62), -

X
Xe. A > L Vi
L A = I+é\) - —_ -
F+‘;‘ - ( s AFGee 6 Yy,
«23\(’*"")-&, Vu‘?'\ W A) cm.e Vz[
' Xo
3= A e A
Vg Y ae =B ot
2 A e 24 ('**’5)“‘1‘7" ,,;-5'“ “-17;7) T T
A Ao @ Va,
aet - Xs
- - ] =ed R
_f;-. }?[’ ()‘) "”'VX' [ ) — (/ocﬂ),@_,"’\
17 = " a6 Vo ";——L; '
/”‘Pl/.szf

L ' L .
~ .._:‘% }\K 2 - ' ) LA '/"l
boa e (poara = (11 ) ‘7’
| - . _;‘ (6!+) !
Now particle passes front end of cone at t = L = '
V_cos @
Z -
L b o ‘ s
"V cos o at which time, x = %,. y
zo
Thus, x, is determined by
e, ' 1/;:/
A =~ LA 4 (F‘*"‘*Lv“‘- ) ("*";“)"— "b/f 2/\“1,9 Va1

Lk e ea

v e mew—



Ve
:ygp‘

But, by ‘equations (56) and (57). o

aa,9{Z‘Xuaéaﬁ)“(ﬂn*x/amféhmué

cow e(;~x,m@)+(ﬁl+x‘4m§)@49 =

P:

& o- L

AN cee &

\.z:uine-—)?,m@ - X

n = o
2o &+ )0 ain &
: ' IE-CA)
ALY

Lo X, ,
“\' o"° QO{.&» A ;’: “‘H"’
el . _al ,
- Where P = 2xaé o, LTy
‘ A x LA = e X (o& e A p - Aubul./n-)'
: SURNERY e .,ea'“ (Cm/(./o—'L‘Wu/a) : (66) !

\ Ve

2
=X .
IO Qe‘/ﬁ,b—_}‘_i- / e ¥ A l“.?e}/‘(, (J .
R A s = 17 n a = e AT A NV
M Yy, Vzy o= o °
_. nond1mensmonallzed w1th respect to satellite velocity V. o
By equatlon (61), , —~
- T e el =X - Xo
N 2e A 2e s A
V. = V. = "
Xeo Ry 71 -+ . N
J— - v - e e e - vt < l

Using equation (66),

-

2.

_‘ _J'm:* N

m U5

- X i&%:il A
Ve & ‘2e . Al
X = o e————

Vs wca{w.

T(ceh paihp)

é-a

,...n

/_-
(m/{/o &szo)

Vz:

(iékL/L/o c& 414«d{,704>k

Ve

(69);'5

ol O Sy D) Yy = Ve T sy o Tt il (),

(70)




'r-*r S .;' T L . T -
; : ‘; Now zotate coor dlna.te bystem back as 1n flgure lL'LO., Then “ B

-k V}ta : . i . _ . PR R ',;-.':._u"_.
! : - : ' -/lr‘ 1 V ) V . . ’ ‘ - }
Ve X, 3 Vo o Yz 26 Ot & + Vg an @ (ra)y
\ } : Vo = an- Ot © ~ oy aen © (72), f

| 5 }. \"*\\_\C‘- ﬁﬂx /U"zo = 'r/) ,,{‘_‘/(L M&;"@ /wgém;r"
L . e \_‘_ CooT T e
et i Then by (71) and (70) : ' j/

F1g’ure 110 - Coordlnate system. . . T e ]

B

-

L Lk o
fmaver e 0 )@

~.

VA VN
By (M), Vo i O

o gy Ao (12)

w Veeaw & = Uso cor.” .
’V;o =2 Q—“-l/z_omﬁz

e S
A%

f

e B - L/-z.o‘ ’_“ \’ _‘ .
Or e . cowo - C// ) | (7). &
| v e & S

hY

1
!
i
|
i
|
!
|

+
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But +p,  is the velocity that goes into equation (54). Since the cylindrical

symetry is (P, z), equation (T4) can be written as

“ S — e

4

L T V e . | sy




l
+

m(2>w(‘2ﬁ,‘y/ﬂ« » 27 Vp o v .Aﬁ-& whp o — 'u:,;"-f-(fugf-l/)b

Since

and equation (54).as

.

V> > ﬁf3 then ?f

-

C43
-

L w{ 5 W R ROV R

: ‘ o0 R 1 L
o [ G [ ) _
wmt) s g [T (G ) ey (%),

e ¢ ¢

Now vy is a value of —bqg of egquation {75), which causes trajcctory to Earely
touch front end of cone (tig. 108) By figure 109 this corréspoﬁds t§
xo = 0. Thus by equation (66), -u3is determined By
—““' Tt “w”)}‘,' ';__,.::..'.».,4‘“!
ok p = Fmhe o = L FD o (o

Equations (78) and (73) are two simultaneous equations, from which both x,

and vzo can be determined. With the Vzo thus obtained, then from equation

(15), :,-;,,‘~w : e e S

(_V_z—_s_.) | LT

Vo = w0 T N VS ' (19)
V /Q/(/?\., e . ; * . e e

and combining this with (77), the density on the exis is ohtained. -

For the touching trajectory needed, equation (73] is> simplified by

Al

using (78) and -

V-SWQ*G“;MQ '&Ac'f‘(l“d\h).,gﬁ’\

VZOO ~ . g‘t
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L IAR G
- e e — S e -
S - X’ L i

. - . | ’ ' ‘ | >~2‘ 2
= ot G P+ g &Y/ “’42514§—w. L jZEL%?... g >0
_ : o Y g /”wL/ o2 | Vao

= o &+ atn & 9ot~ Act, (l/;;__o) (}_’ & ) - (80) ;.

n L/L Ev.
N
where (68) has béen uséd. Also equation (78) may be written ’
S : — ) o . ' - =X . -f
ol p - il p e FH
VXI T a s
[0“"-—- 2/ ( )J’ Ya ) - _»._(81)
o ) - 12
) where by (68), : A 4 ) < ,
g XL -
- . Eu
f3 2A A coer @ m Yk _-beLC

The dependence on 2z comes only through cf’AQ?'ﬁggfﬁiQD_(ﬁf){ For a
given z (ero~), equations (80) and (81) can be solved simultaneously for X
and Vzé, and then equation (79) is used. Of course, X s 0, must be found .:

or élse the back end of truucated cone biocks out particles and tlhel thére
would be no glectrost{tic effect and the old sclution would'hold. Since
the solution for manyi valués is desired, it is éasiér to guéss~at N
values of ”Vzo 20 solvi equations (8Q) and (81) for xl, and then take whatever &
(or z) valze ?s obtaéned.

By equatlfn (80)1

‘ -4 R -9 -
x[ Jj}%.«m@ Qc% LK

o m/mz/k (l/z,a ("“ A
=

N

S
SRl
<




and by equation (8].)9 ' |

P Aan. &
. “"L’% K = ( Vo ) 2 C Zo ( )
_— ’ | 77 1/1' Vzo

b =i B (V)&

g e - 2e iy R 7
ey [ 5 ‘/“)](”*/“./o;:‘f*’”_)'wg) <

o

o e

Equatlon (63) becomes : ’ . .
- - S g . J . ¥, . ‘X/

-v—-x;'.“'- ‘ o =2
K4 281 —V)kwf‘/&wﬁcmklwdbﬁ’zwﬂ*gix ’\]'

K+M v Vao

/ml/‘z

0,2/ ;*<“ Qe/) (ﬁ)bw“)o}& wQ}%'aovjl/Oaﬂ-
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By equatlon 82). .. .. - . o S

o : l/z_o _- _ gi:é V- 2 4 L
- P ' "2 >\ cou & an |/ 0 . v g

/'___KL- ___(,ga/{\_bi: wﬁ/n P = & , (86) .

.Foz s1gn of (86) M’v \/o == 0, ﬂ:/éw
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