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FOREWORD

This report revises report GD]A—BTD64—136 dated
15 August 1964. A revision was necessary to update
and extend the scope of the data presented to provide
launch opportunity analysis and data in support of the
Launch-On-Time Study Program,
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SUMMARY

This report presents lunar launch data for the period from mid-1965 through 1968.
Ascent characteristics of the Atlas-Centaur AC-15 configuration and various basic
mission ground rules are used to formulate models representative of upcoming Sur-
veyor flights. Both one- and two-burn Centaur powered phases are considered. For
one-burn (direct) ascents, the effects of removing the launch azimuth restrictions of

90 and 114 degrees are investigated. The bulk of the data, presented in tabular format,
was calculated by using the GD/C LTPP-I computer program. Data included shows the
hours of sunlight or darkness remaining at the landing site from the landing time to the
next passage of a lunar terminator,
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SECTION 1

INTRODUCTION

The object of this report is to present data indicating the periods in which Surveyor
lunar flights can be performed using either the one-burn (direct) or two-burn (parking
orbit) ascent trajectories. These data along with consideration of launch vehicle,
spacecraft, and Eastern Test Range launch complex availability, are major contri-
butions to mission scheduling.

1-1/1-2
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SECTION 2
DISCUSSION

2.1 INTRODUCTION, In order to fully determine launch-on-time constraints it is
necessary to determine the lengths of the actual windows and the number of windows
during the monthly opportunities. The window duration directly influences the length
of the planned holds in the terminal countdown. The number of windows in a monthly
opportunity, coupled with turn-around capability of the vehicle in the event of an abort,
determines the actual capability for the number of potential launches.

2.2 GLOSSARY. The following words and phrases apply to the content of this report.

Direct Ascent (One~Burn). A single, continuous-powered ascent requiring Centaur
single start capability.

Parking Orbit Ascent (Two-Burn)., A powered ascent phase first terminated in a low
altitude (90 n.mi.) circular orbit. After a coasting phase the Centaur engines are re-
started and burn until the proper lunar transfer orbit is achieved.

Perigee Altitude. The perigee radial distance of the injection orbit (conic) less the
semi-major axis distance (20,925,738 ft) of the Earth reference ellipsoid.

Injection True Anomaly (7). Earth-centered angle between the injection point and
perigee of the injection conic.

Launch Azimuth (EL or AZI). Angle measured clockwise from north to the boost
phase pitch plane.

Orbital Energy. The injection orbit energy in comparison to that required for Earth
escape.

Launch Opportunity. A period, containing one or more days, during which perform-
ance of the Surveyor mission is feasible. These days are generally successive.

Launch Window. The launch period on a launch opportunity day.

Lunar Lighting. The hours of sunlight remaining at the lunar landing site from space-
craft landing time until lunar nightfall (passage of the dusk terminator); or, the hours
of darkness remaining at the lunar landing site from the spacecraft landing time until
sunrise (passage of the dawn terminator).

2-1
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Payload Capability. A value used as a measure of minimum acceptable performance.
For data presented in this report the value is based on AC-15 data,

Landing Obliquity. The acute angle formed by the unretarded lunar impact velocity
and the local vertical at the landing site.

Launch Date. The month, day, and year of the launching.
Arrival Date. The month, day and year of the lunar landing.

Window Opening GMT. The Greenwich mean time on the launch data that the launch
period starts.

Window Length. The elapsed time between the opening and closing of the launch
window.

66~-Hour Transfers. Refers to the lunar ascent trajectories which arrive at the
moon during the third-view period of the spacecraft from the Goldstone Deep Space
Instrumentation Facility. All ascents considered in this report are of the 66-hour
type. The actual flight times within this category range from 62 to 71 hours.

Lunar Periods. The interval between successive passages of the moon through a
given reference. The time for successive passages of the moon through its ascending
node is termed the lunar nodical period. The time for successive passages through
perigee is the lunar anomalistic period. The synodic period is referenced to the sun
and the sidereal period is referenced to the stars.

GMT. Greenwich mean time.

EST. Eastern standard time. Five hours less than GMT.

2.3 LAUNCH OPPORTUNITY GROUND RULES, The mission, configuration, and
performance ground rules are presented in Reference 1. Direct ascent launch oppor-
tunity data are extremely sensitive to changes in ground rules, therefore, it is imper-
ative that the data be associated with the applicable ground rules. Periodic revisions
to this document will be generated to reflect changes to the ground rules.

The analyses are performed observing the following ground rules:

2.3.1 Direct Ascent

a. Launch Period: June 1965 through December 1968
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b. Configuration:

Atlas/Centaur AC-15
Spacecraft Payload Capability
¢. Launch Window: > 0 minutes

d. Window Opening and Closing Constraints:

Opening (_Jlﬁ,ijg
Case A. AZI= 90" and payload capability AZI< 114° and payload capability
Case B. Payload capability AZI < 114° and payload capability
Case C. AZI = 90° and payload capability Payload capability

2.3.2 Parking Orbit Ascent

a. Launch Period: June 1965 through December 1968

b. Configuration:

Atlas/Centaur AC-15 (two-burn)
Spacecraft Payload Capability
¢. Launch Window: > 0 minutes

d. Window Opening and Closing Constraints:
Azimuth between 90 and 114 degrees and parking orbit coast time from two to

twenty minutes.

2.3.3 Lunar Lighting. For presentation of lunar lighting data, the landing site is at
latitude 0 degrees and longitude 37 degrees West.

2.4 ENVELOPE OF LANDING LOCATIONS, It is assumed that the possible landing
locations lie within the envelope limited by a landing obliquity of 20 degrees. As illus-
trated in Figure 2-1, the landing envelope for transfers made when the moon is at
perigee is centered about 0° latitude and 51°W longitude (Site A). The ellipse which
centers about Site A results from a central angle of 31 degrees between Site A and
sites with landing obliquities of 20 degrees. A similar envelope is shown about Site B,
0° latitude and 37°W longitude. This site is the normal landing location for transfers
made at lunar apogee. Site B is also typical of direct ascent transfers made in the
next few years. The central angle for apogee transfers is 26 degrees. The relation-
ship between any lunar central angle and lunar obliquity can be determined from
Figure 2-2,

2.5 LUNAR LIGHTING, The period of sunlight or darkness remaining at the landing
site is determined from the time of the spacecraft landing. In this report, the landing
time on an arrival day is the time that the moon reaches its zenith when viewed from

2-3
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Figure 2-2, Lunar Obliquity vs. Lunar Central Angle

Earth on the Goldstone meridian. The Goldstone longitude is assumed to be 116.8485
degrees West,

The period of sunlight or darkness remaining at the landing site is ended at the first :
passage of a terminator. In this report the lunar terminators are assumed to be
formed by parallel sun rays tangent to a spherical lunar model.

Figure 2-3 shows the number of hours of sunlight remaining at sites on the lunar equa
tor and at longitudes of 11°W, 37°W, and 63°W. All the periods of lighting, from 196
through 1968, are included. Locations at 11°W and 63°W are included because these
are the extremes in longitude about the direct ascent normal impact landing site. ‘ﬁ

At the start of a lunar day, an average of 355 hours of lunar lighting remain. At the |

end of a lunar day approximately 354 hours of darkness remain before the start of the |
next lunar day.

To find the minimum hours of sunlight at any site within the envelopes shown in Fig~
ure 2-1, the data in Figure 2-2 or in the Section 4 tables can be modified by the fol-
lowing rules:
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a. Decrease the hours of sunlight remaining by one hour for each degree of latitude
from the equator.

b. Increase the hours of sunlight remaining by two hours for each degree increase in
West longitude.

c. The total hours of sunlight remaining should not exceed 355 hours. When calcula-
tions indicate sunlight hours in excess of 355 hours, the new site is actually in
darkness by the number of hours exceeding 355 hours.

d. In cases where the new site is East of the reference site, the calculated hours of
sunlight may be negative. This indicates that the new site is in darkness. The
hours of darkness remaining cannot exceed 354 (the average length of a lunar
night).

As an example, assume the normal landing site is 37°W longitude and the landing
obliquity limit is 20 degrees. For this case the central angle is 26 degrees (from Fig-
ure 2-2). This is equivalent to a 52-hour bias in either sunlight or darkness about

the normal landing site. Assuming the arrival date is 19 June 1965, 125 hours of sun-
light remain (from Table 3). Moving the landing site 26 degrees West increases the
light remaining to 177 hours (125 + 52); moving 26 degrees to the East reduces the
light remaining to 73 hours (125 - 52).

Assuming another landing date, 10 July 1965, 335 hours of post-landing sunlight re-

main (from Table 3). Again, if the landing site were moved an additional 26 degrees
West longitude, the site would be in darkness. The hours of darkness remaining will
be [(335 + 52) -355] = 32 hours.

For still another landing date, 15 February 1966, nine hours of sunlight remain. If
the landing site were changed by 26 degrees East longitude, the darkness remaining
is [354 - (52 - 9)] =311 hours.

2-8
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SECTION 3
RESULTS .

3.1 DIRECT ASCENT. Three tables of direct ascent characteristics are presented
in Section 4. Table 1 gives the window characteristics for missions with dual con-
straints of both payload capability, and launch azimuth sectors of 90 and 114 degrees.
Table 2 has the lower azimuth constraint of 90 degrees removed and Table 3 has the
114-degree upper azimuth constraint removed. The comparison of these data sets
shows the effect of azimuthal constraints on the direct ascent mission. Some of these
effects are:

CASE A CASEB CASEC

Lowest launch azimuth (degrees) 90 79.6 90
Highest launch azimuth (degrees) 114 114 140.5
Total launch days 342 358 392
Average Window length (minutes) 49.9 65.6 60,0
Days with closing azimuth less than 90 degrees 0 16 0
Days with opening azimuth greater than 114 degrees 0 0 50
Launch windows less than 20 minutes 50 41 15

3.2 PARKING ORBIT. The parking orbit launch opportunity data are presented in
Table 4. These data indicate the effects of launch azimuth and coasting time con-
straints on launch window duration during a lunar nodical period. Periods for which
no launch opportunities exist, correspond to days when lunar declination is either
near maximum or minimum. At maximum lunar declinations, parking orbit coasting
time generally exceeds the maximum allowed (20 minutes). Extending the allowable
coasting time, or increasing the upper launch azimuth limit, restores the days of
maximum lunar declination to useable opportunities.

During periods of minimum lunar declination, the minimum coasting time and the
lower launch azimuth restrict launchings. Since the minimum coasting time cannot
be substantially reduced (currently set at two minutes) the lower azimuth limit must
be reduced to achieve launch opportunities at these times.

The current launch and coast time constraints result in a loss of approximately eight
days each lunar nodical period in 1968. Of these eight days, five days are at maxi-
mum lunar declinations and three days at minimum declinations.

Two periods, approximating four days each, exist when the entire azimuth sector of

90 to 114 degrees can be used without exceeding the coast time restrictions. These
times exist when the declination of the moon is within -18 to +5 degrees.

3-1
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The periods between these declination sectors are approximately 12 days at declinations
greater than +5 degrees and 7.5 days at declinations less than -18 degrees.

A detailed study of constraints on two-burn launch windows is presented in Reference 2,

3-2
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SECTION 4
TABULAR DATA

This section contains four tables of launch opportunity data. The constraints involved
in each tabulation are as follows:

Table 1. Direct ascent mode, Case A, constrained at opening by either 90 degrees
launch azimuth or payload capability, and at closing by 114 degrees launch azimuth

or payload capability.

Table 2. Direct ascent mode, Case B, constrained at opening by payload capability
and at closing by either 114 degrees launch azimuth or payload capability.

Table 3. Direct ascent mode, Case C, constrained at opening by either 90 degrees
launch azimuth or payload capability and at closing by payload capability.

Table 4, Parking orbit ascent mode constrained to a launch azimuth sector from
90 to 114 degrees and to parking orbit coasting times from 2 to 20 minutes.

4-1
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Table 1. Direct Ascent Case A
Injection True |Lunar Lighting
Window | Window | Launch Azimuth Anomaly 37 deg W Arrival
Launch Date - Opening | Length (deg) (deg) (hr) Time
Arrival Date G.M.T. | (min.) |Opening |Closing {Opening|Closing | Light | Dark }(hr-min.)
06/09/65-06/12/65 14:33 20 107.9 | 114.0 | -5.35 | -1.37 | 299 6:21
06/10/65-06/13/65 15:15 50 98.9 | 114.0 | -5.72 4.73 | 274 7:09
06/11/65-06/14/65 16:02 69 93.2 | 114.0 | -5.73 8.91 | 249 7:59
06/12/65-06/15/65 16:50 79 90.5 | 113.6 | -6.11 | 10.57 | 224 8:50
06/13/65-06/16/65 17:43 73 91.7 | 114.0 | -5.79 9.73 | 200 9:41
06/14/65-06/17/65 18:35 57 96.2 | 114.0 | -5.66 6.30 | 175 10:30
06/15/65~06/18/65 19:29 31 104.1 | 114.0 | -5.35 .89 | 150 11:32
07/06/65~07/09/65 12:35 8 111.6 | 114.0 | -5.03 | -3.51 6 4:19
07/07/65-07/10/65 13:13 42 101.4 | 114.0 | -5.63 2.98 | 335 5:06
07/08/65-07/11/65 13:59 64 94,7 | 114.0 { -5.73 7.76 | 310 5:55
07/09/65-07/12/65 14:47 77 91.1 |} 114.0 | ~5.96 | 10.31 | 285 6:46
07/10/65-07/13/65 15:38 76 90.9 | 114.0 | -5.95 | 10.24 | 261 7:36
07/11/65-07/14/65 16:31 63 94,5 { 114.0 | -5.64 7.57 | 236 8:26
07/12/65-07/15/65 17:24 40 101.3 | 114.0 | ~5.45 2.72 | 211 9:14
07/13/65-07/16/65 18:21 5 112.4 | 114,0 | -4.65 | -3.73 | 136 10:00
08/03/65~08/06/65 11:12 34 103.6 | 114.0 | -5.61 1.46 42 3:03
08/04/65-08/07/65 11:56 60 96.0 | 114.0 | -5.81 6.77 17 3:52
08/05/65-08/08/65 12:44 75 91.6 {114.0 | -5.85 | 10.00 | 347 4:42
08/06/65-08/09/65 13:33 78 90.4 | 113.4 | -6.09 | 10.55 | 322 5:33
08/07/65-08/10/65 14:27 68 93.0 | 114.0 | -5.62 8.76 | 297 6:22
08/08/65-08/11/65 15:19 48 98.7 | 114.0 | -5.55 4,48 | 272 7:11
08/09/65-08/12/65 16:14 17 108.3 | 114.0 | -5.04 | -1.59 | 247 7:58
08/30/65-09/02/65 9:06 26 106.0 |114.0 | -5.64 | -0.22 104 158
08/31/65-09/03/65 9:50 56 97.5 |114.0 | -5.85 5.77 79 0 147
09/01/65-09/04/65 10:38 74 92,1 |114.0 | -5.85 9.76 54 2:37
09/02/65-09/05/65 11:29 78 90.0 }112.2 |-5.71 | 10.87 29 3:28
09/03/65-09/06/65 12:20 76 91.1 (114.0 |-5.93 {10.11 5 4:18
09/04/65-09/07/65 13:13 | 58 95.9 |114.0 | -5.67 6,46 | 334 3:07
09/05/65-09/08/65 14:06 { 30 104.2 |114.0 |-5.35 0.83 |309 I Tt
09/26/65-09/28/65 6:59 14 109.9 |{114.0 |-5.53 |-2.76 166 22: 4R
09/27/65-09/29/65 7:40 49 99.7 |[114.0 |-5.96 1.18 141 23:55
09/28/65-10/01/65 8:29 71 93.1 |114.0 [-5.91 9.17 117 129
09/29/65-10/02/65 9:23 77 90.0 {1il.6 |-5.16 |11.17 92 bo1i20
09/30/65-10/03/65 i 10:16 76 90.0 |111.8 |-5.08 {10.93 67 { 2012
10/01/65-10/04/65 1 11:05 68 93.1 {114.0 |-5.67 8,61 12 j B0l
10/02/65-10/05/65 l 11:57 44 100.0 {114.0 |-5.58 3.54 17 | 350
10/03/65-10/06/65 i 12:54 9 111.1 |114.0 |-4.84 |-3.12 |[347 i 4:36
1
| .
l |
|




GD|C-BTD65-069

Table 1. Direct Ascent Case A (Continued)
Injection True |{Lunar Lighting
Window |Window | Launch Azimuth Anomaly 37 deg W Arrival

Launch Date - Opening | Length (deg) (deg) (hr) Time

Arrival Date G.M.T. | (min.) |Opening]Closing |Opening|Closing | Light § Dark [(hr-min.)
10/24/65-10/26/65 5:30 36 103.4 | 114.0 | -5.90 1.51 205 21:26
10/25/65~10/217/65 6:17 65 95.1 ] 114.0 | -6.02 7.66 180 22:18
10/26/65-10/28/65 7:08 81 90.0 | 112.8 | -6.11 | 11.17 155 23:10
10/27/65-10/30/65 8:13 70 90.0 | 109.6 | -3.35 | 11.49 130 0:02
10/28/65-10/31/65 8:53 79 90.4 | 114,0 | -6.13 | 10.57 105 0:53
10/29/65-11/01/65 9:48 57 96.2 | 114.0 | -5.70 6.23 81 1:43
10/30/65-11/02/65 10:42 26 105.4 | 114.0 | -5.28 0.07 56 2:30
11/20/65-11/22/65 3:26 18 108.5 | 114.0 | -5.59 | -1.89 269 19:18
11/21/65-11/23/65 4:07 54 98.3 | 114.0 | -6.03 5.19 244 20:07
11/22/65-11/24/65 4:57 77 91.7 | 114.0 | -6.10 | 10.20 219 20:59
11/23/65-11/25/65 6:02 71 90.0 | 109.8 | -3.50 | 11.59 195 21:52
11/24/65-11/26/65 6:51 73 90.0 | 111.0 | -4.36 | 11.21 170 22:44
11/25/65-11/27/65 7:38 67 93.3 | 114.0 | -5.71 8.45 145 23:35
11/26/65-11/29/65 8:31 41 101.0 | 114.0 [ -5.50 2.90 120 0:23
11/27/65-11/30/65 9:30 3 113.1 | 114.0 | -4.59 | -4.09 95 1:08
12/18/65-12/20/65 2:04 41 101.9 | 114.0 | ~5.87 2.57 309 18:00
12/19/65-12/21/65 2:51 68 94.0 | 114.0 | -6.01 8.39 284 18:51
12/20/65-12/22/65 3:46 77 90.0 | 111.7 { -5.19 | 11.28 259 19:43
12/21/65-12/23/65 4:47 70 90.0 {109.8 { -3.45 | 11.43 234 20:36
12/22/65-12/24/65 5:28 75 91.3 | 114.0 | -5.94 9,96 210 21:27
12/23/65-12/25/65 6:23 52 97.8 | 114.0 | -5.63 5.12 185 22:16
12/24/65-12/26/65 7:19 18 108.0 | 114.0 | -5.07 | -1.42 160 23:03
01/14/66-01/16/66 0:04 30 104.9 | 114.0 | -5.69 0.53 19 15:57
01/15/66-01/17/66 0:48 61 96.1 {114.0 | -5.96 6.82 349 16:47
01/16/66-01/18/66 1:36 81 90.4 }113.6 | -6.28 | 10.84 324 17:38
01/17/66-01/19/66 2:42 69 90.0 | 109.4 | -3.31 | 11.45 299 18:30
01/18/66-01/20/66 3:22 79 90.0 {112.9 | -5.94 | 10.73 274 19:22
01/19/66~01/21/66 4:17 60 95.4 |114.0 | -5.65 6.88 249 20:12
01/20/66-01/22/66 5:11 30 104.2 {114.0 | -5.31 0.82 225 20:59
02/09/65-02/12/66 22:02 22 107.4 |114.0 | -5.67 |-1.17 83 13:53
02/10/65-02/13/66 22:45 56 97.7 |114.0 | -5.99 5.64 58 14:44
02/11/65-02/14/66 23:33 78 91.3 |114.0 | -6.13 | 10.44 34 15:35
02/13/65-02/15/66 0:39 68 0.0 }[109.0 |-2.99 |11.56 9 16:27
02/14/65-02/16/66 1:28 71 90.0 }110.4 [-3.93 |11.19 338 17:18
02/15/65-02/17/66 2:12 68 93.1 |114.0 |-5.65 8.57 314 18:08
02/16/65-02/18/66 3:06 41 100.9 |114.0 | -5.46 2.99 289 18:56
02/17/65-02/19/66 4:04 2 113.3 }114.0 |-4.50 |-4.09 264 19:42
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Table 1. Direct Ascent Case A (Continued)

Injection True |Lunar Lighting
Window fWindow | Launch Azimuth Anomaly 37 deg W Arrival
Launch Date - Opening | Length (deg) (deg) (hr) Time
Arrival Date G.M.T. | (min.) [Opening|Closing |Opening|Closing | Light { Dark (hr-min.)
03/08/66-03/11/66 19:55 10 111.1 } 114.0 | -5.61 | -3.63 | 147 11:45
03/09/66-03/12/66 20:36 49 99.8 | 114.0 | -6.14 4.10 | 122 12:36
03/10/66-03/13/66 21:26 75 92.4 | 114.0 | -6.09 9.83 97 13:29
03/11/66-03/14/66 22334 68 90.0 | 108.8 | -2.74 | 11.84 73 14:21
03/12/66-03/15/66 23:33 62 90.0 | 107.4 | -1.52 | 11.79 48 15:14
03/14/66-03/16/66 0:05 78 90.5 | 114,0 | -6.10 | 10.48 23 16:05
03/15/66-03/17/66 1:00 53 97.4 | 114.0 | -5.61 5.38 352 16:53
03/16/66-03/18/66 1:56 18 108.0 )} 114.0 | ~-5.06 | -1.37 327 17:40
04/05/66-04/08/66 18:24 36 103.8 | 114.0 | -6.15 1.22 | 185 10:23
04/06/66-04/09/66 19:12 69 94.5 | 114.0 | -6.27 8.25 | 160 11:17
04/07/66-04/10/66 20:16 75 90.0 | 110.4 | -3.98 | 11.94 | 136 12:11
04/08/66-04/11/66 21:31 56 90.0 | 105.1 0.33 | 12.36 | 111 13:05
04/09/66-04/12/66 22:10 69 90.0 | 109.7 | -3.06 | 11.52 86 13:58
04/10/66-04/13/66 22:51 66 93.8 | 114.0 | -5.78 8.02 61 14:48
04/11/66-04/11/66 23:46 34 102.9 | 114.0 | -5.42 1.64 36 15:36
05/02/66-05/05/66 16:16 14 109.8 { 114.0 | -5.83 | -2.93 | 247 8:09
05/03/66-05/06/66 16:59 56 98.3 | 114.0 | -6.32 5.29 | 223 9:02
05/04/66-05/07/66 17:49 85 90.5 | 114.0 | -6.62 | 11.29 | 198 [ 9:57
05/05/66-05/08/66 19:15 59 90.0 | 105.7 | -0.08 | 12.56 | 173 10:33
05,/06/66-05/09/66 20:11 58 90.0 {105.8 | -0.02 | 12.29 | 148 11:4%
05/07/66-05/10/66 20:38 79 90.5 | 114.0 ! -6.21 | 10.52 | 12 12:40
05,/08/66-05/11/66 21:35 50 98.3 | 114.0 | -5.70 4.70 98 13:29
05/09/66-05,/12/66 | 22:33 12 110.2 | 114.0 | -4.94 | -2,61 73 | L4:15
05/30/66-06/02/66 14:52 38 103,1 | 114.0 | -6.11 1.72 | 284 ! 6:51
05/31/66-06/03/66 15:40 | 72 93.8 | 114.0 | -6.30 381 (260 | T
06/01/66-06/04/66 16:49 71 90.0 |109.2 '-2.86 |12.22 |23 ' L840
06/02/66-06/05/66 i 18:03 54 90.0 | 104.4 ‘—0.96 12,58 1209 l 9:35
06/03/66-06/06/66 | 18:39 71 90,0 |110.4 |-3.46 |11.39 | 1xd4 ' 10.30
06/04/66-06/07/66 19:23 63 94.7 1114.0 | -5.83 7.10 | 169 b L1121
06/05/66-06/08/66 20:20 29 104.6 |114.0 | -5.40 0.54 | 135 ‘ 12:09
06/26/66-06/29/66 12:51 22 107.6 |114.0 {-5.80 [-1.35 |345 | 4:45
06/27/66-06/30/66 13:35 60 97.0 {114.0 |-6.18 6.29 {320 I 5:37
06/28/66-07/01/66 14:26 84 90.0 ]113.1 ;-6.23 11L.55 |295 { 6:31
06/29/66-07/02/66 15:50 58 90.0 }105.3 0.17 l12.4» }270 ) T26
06/30/66-07/03/66 16:39 62 90.0 [107.4 {-1.20 |12.05 {245 B.20
07/01/66-07/04/66 17:13 73 92.0 {114.0 |-5.93 9,49 221 i 9: 15
07/02/66-07/05/66 18:09 43 100.4 j114.0 [-5.64 3.24 {196 10:02
07/03/66-07/06/66 19:10 1 113.7 (114.0 1-4.56 [-4.41 |171 1001y
|
{
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Table 1. Direct Ascent Case A (Continued)
Injection True |Lunar Lighting
Window {Window | Launch Azimuth Anomaly 37 deg W Arrival
Launch Date - Opening | Length (deg) (deg) (hr) Time
Arrival Date G.M.T. | (min.) |Opening|Closing |Opening |Closing { Light | Dark [(hr-min.)
07/23/66-07/26/66 10:53 9 111.2 } 114.0 | -5.53 | -3.64 52 2:42
07/24/66-07/27/66 11:33 50 99.5 | 114.0 | -6.12 4.36 27 3:33
07/25/66-07/28/66 12:21 79 91.6 | 114.0 | -6.27 | 10.44 2 4:26
07/26/66-07/29/66 13:39 62 90.0 | 106.6 | -0.94 | 12.29 | 331 5:20
07/217/66-07/30/66 14:40 56 90.0 | 105.2 0.32 | 12.28 | 207 6:14
07/28/66~07/31/66 15:06 79 90.0 | 113.3 | -5.89 | 10.92 | 282 7:07
07/29/66-08/01/66 16:02 54 97.2 | 114.0 | -5.71 5.52 | 257 7:57
07/30/66-08/02/66 17:00 17 108.5 | 114.0 | -5.07 | -1.74 | 232 8:44
08/20/66-08/23/66 9:30 43 101.8 | 114.0 | -6.16 2.67 89 1:29
08/21/66-08/24/66 10:18 74 93.0 | 114.0 | -6.18 9,41 64 2:22
08/22/66-08/25/66 11:31 66 90.0 | 107.6 | -1.79 | 12.24 39 3:16
08/23/66-08/26/66 12:43 50 90.0 | 103.1 1.87 | 12.54 14 4:10
08/24/66-08/27/66 13:16 68 90.0 | 109.4 | -2.81 | 11.58 | 343 5:03
08/25/66-08/28/66 13:57 64 94.3 | 114.6 § -5.79 7.64 | 318 3:54
08/26/66-08/29/66 14:53 30 104.2 | 114.0 | -5.38 0.78 | 294 6:41
09/16/66-09/18/66 7:21 31 105.2 | 114.0 | -6.17 0.21 151 23:20
09/17/66-09/20/66 8:09 68 95.0 | 114.0 | -6.36 7.99 126 0:14
09/18/66-09/21/66 9:16 73 90.0 | 109.5 | -3.23 | 12.27 101 1:10
09/19/66-09/22/66 10:42 45 90.0 | 101.3 3.24 | 12.93 76 2:05
09/20/66-09/23/66 11:27 54 90.0 | 104.8 0.72 | 12.32 51 2:59
09/21/66-09/24/66 11:51 75 91.3 | 114.0 | -6.01 9.89 26 3:51
09/22/66-09/25/66 12:47 44 100.2 | 114.0 | -5.62 3.42 1 4:39
09/23/66-09/26/66 13:47 1 113.8 {114.0 | -4.51 | -4.38 | 331 5:25
10/13/66~10/15/66 5:11 10 111.2 {114.0 | -5.92 |} -3.97 214 21:05
10/14/66-10/16/66 5:54 56 98.6 | 114.0 | -6.49 5.14 189 22:00
10/15/66-10/17/66 6:46 88 90.1 1113.9 |-6.69 |[11.95 164 22:57
10/16/66-10/18/66 8:27 49 90.0 |102.1 2.75 {13.21 139 23:54
10/17/66-10/19/66 9:32 42 90.0 | 100.4 4,15 13,05 114 0:51
10/18/66-10/20/66 9:53 71 90.0 |110.7 |-3.54 |11.58 89 1:45
10/19/66-10/22/66 10:38 58 96.0 [114.0 |-5.85 6.33 64 2:35
10/20/66-10/23/66 11:36 20 107.6 {114.0 |-5.18 |-1.23 40 3:22
11/10/66-11/12/66 3:42 34 104.5 |114.0 |-6.34 0.66 253 19:43
11/11/66-11/13/66 4:30 74 93.8 |114.0 [-6.58 8.99 228 20:40
11/12/66-11/14/66 5:52 66 90.0 J107.1 {-1.02 |12.99 203 21:38
11/13/66-11/15/66 7:21 38 90.0 98.9 5.39 ]13.49 178 22:37
11/14/66-11/16/66 8:00 55 90.0 ]105.0 0.96 |12.66 153 23:33
11/15/66-11/18/66 8:25 73 92.1 {114.0 {-6.02 9.37 128 0:27
11/16/66-11/19/66 9:23 38 102.0 {114.0 |-5.66 2.17 103 1:16
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Table 1. Direct Ascent Case A (Continued)
Injection True |Lunar Lighting
Window |Window | Launch Azimuth Anomaly 37 deg W Arrival
Launch Date - Opening | Length (deg) (deg) (hr) Time
Arrival Date G.M.T. | (min.) |Opening |Closing [Opening |Closing | Light | Dark [(hr-min,)
12/07/66-12/09/66 1:38 8 111.5 | 114.0 | -5.77 | -4.06 318 17:30
12/08/66-12/10/66 2:19 55 98.6 | 114.0 | -6.45 5.09 293 18:24
12/09/66-12/11/66 3:11 88 90.0 | 113.8 | -6.56 | 12.04 268 19:21
12/10/66-12/12/66 4:54 48 90.0 | 101.9 .10 | 13.40 243 20:20
12/11/66-12/13/66 5:57 44 90.0 | 101.0 .94 | 13.25 218 21:18
12/12/66-12/14/66 6:17 76 90.0 | 112.2 | -4.47 | 11.61 193 22:14
12/13/66-12/15/66 7:08 55 97.2 | 114.0 | -5.91 5.52 168 23:06
12/14/66-12/16/66 8:09 13 109.8 | 114.0 | -5.13 | -2.54 143 23:54
01/04/67-01/06/67 0:16 39 102.9 | 114.0 | -6.20 1.84 3 16:16
01/05/67-01/07/67 1:04 75 93.1 | 114.0 | -6.36 9.53 333 17:11
01/06/67-01/08/67 2:27 62 90.0 | 106.1 | -0.33 | 12.89 308 18:09
01/07/67-01/09/617 3:48 40 90.0 99.6 .80 ] 13.33 283 19:06
01/08/67-01/10/67 4:22 61 90.0 | 107.1 | -0.56 | 12.41 258 20:02
01/09/67-01/11/67 4:55 69 93.4 | 114.0 | -6.01 8.40 233 20:56
01/10/67-01/12/67 5:54 32 104.0 | 114.0 | -5.62 0.84 208 21:46
01/30/67-02/02/67 22:16 28 106.0 | 114.0 | -6.07 | ~0.38 67 14:13
01/31/67-02/03/67 23:01 67 95.2 | 114.0 | ~-6.34 7.74 42 15:06
02/02/67-02/04/67 0:10 72 90.0 | 109.1 | -2.82 | 12.44 17 16:02
02/03/67-02/05/67 1:43 39 90.0 99.2 .95 | 13,28 347 16:58
02/04/67-02/06/67 2:29 48 90.0 | 102.6 .63 | 12.83 322 17:55
02/05/67-02/07/67 2:45 80 90.4 | 114.0 | -6.33 | 10.64 297 18:49
02/06/67-02/08/67 3:44 46 100.0 | 114.0 | -5.79 3.74 272 19:39
02/26/67-03/01/67 20:12 16 109.4 {114.0 | -5.98 | -2.75 | 131 12:07
02/27/67-03/02/67 20:55 60 97.3 {114.0 | -6.43 6.12 | 106 13:01
02/28/67-03/03/67 21:55 81 90.0 | 111.7 | -4.92 | 12.22 82 13:57
03/01/67-03/04/67 23:38 39 90.0 99.0 .09 | 13.40 57 14:54
03/03/67-03/05/67 0:40 34 90.0 98.1 .95 | 13.22 32 . 15:51
03/04/67-03/06/67 0:56 69 90.0 | 110.1 |} -2.94 |11.75 7 ¢ 16:45
03/05/67-03/07/67 1:38 58 96.1 | 114.0 | -5.90 6.28 336 17:36
03/06/67-03/08/67 2:38 17 108.3 |114.0 | -5.20 |-1.69 311 18:24
03/26/67-03/29/67 18:44 417 101.0 }114.0 | -6.53 3.26 {170 10:49
03/27/67~03/30/67 | 19:35 86 91.1 |114.0 | -6.82 111.28 | 145 11:47
03,/28/67-03/31/67 21:21 47 90.0 }101.2 .56 | 13.59 | 120 12:46
03/29/67-04/01/67 22:46 21 90.0 94.3 9.13 |13.68 95 13:44
03/30/67-04/02/67 ! 23:10 52 90.0 |104.2 1.58 |12.70 70 14:40
03/31/67-04/03/67 | 23:32 71 92,7 |114.0 |-5.96 8.89 45 15:33
04/02/67-04/04/67 P0:31 33 103.5 |114.0 |-5.56 1.19 20 16:22




GD| C-BTD65-069

Table 1. Direct Ascent Case A (Continued)
Injection True |Lunar Lighting
Window { Window | Launch Azimuth Anomaly 37 deg W Arrival
Launch Date - Opening | Length (deg) (deg) (hr) Time
Arrival Date G.M.T. } (min,) |Opening|Closing |Opening|Closing | Light | Dark }(hr-min.)
04/22/67-04/25/67 16:31 23 107.5 | 114.0 | -6.33 ] -1.60 | 232 8:32
04/23/67-04/26/67 17:18 70 95.2 | 114.0 | -6.71 7.97 | 207 9:30
04/24/67-04/27/67 18:41 69 90.0 | 107.5 | -1.22 | 13.33 | 182 10:30
04/25/67-04/28/67 20:31 23 90.0 94 .4 9.26 | 14.07 | 157 11:31
04/26/67-04/29/67 21:20 34 90.0 98.0 6.42 | 13.59 | 132 12:31
04/27/67-04/30/67 21:26 78 90.0 | 113.0 | -5.01 | 11.54 | 107 13:26
04/28/67-05/01/67 22:21 50 98.7 | 114.0 | -5.90 4.39 83 14:18
04/29/67-05/02/67 23:24 3 113.1 | 114.0 | -4.79 | -4.25 58 15:05
05/20/67-05/23/67 15:04 47 101.1 | 114.0 | -6.60 3.19 | 269 7:11
05/21/67-05/24/67 15:55 89 90.6 | 114.0 | ~7.04 | 11.72 | 244 8:11
05/22/67-05/25/67 17:50 44 90.0 | 100.0 | -4.72 | 14.03 | 219 9:12
05/23/67-05/26/67 19:16 21 90.0 94.3 9.58 | 14.09 (| 194 10:14
05/24/67-05/27/67 19:35 59 90.0 | 106.3 0.43 | 12.89 | 169 11:14
05/25/67-05/28/67 20:05 68 94.0 | 114.0 | -6.22 7.89 | 144 i2:08
05/26/67-05/29/67 21:08 25 106.1 | 114.0 | -5.58 | -0.56 | 119 12:58
06/16/67-06/19/67 13:00 23 107.4 | 114.0 | -6.18 | -1.46 | 330 4:58
06/17/67-06/20/67 13:45 69 95.2 | 114.0 | -6.63 7.90 | 305 5:55
06/18/67-06/21/67 15:06 69 90.0 | 107.6 | -1.26 | 13.30 | 280 6:55
06/19/67-06/22/67 16:53 26 90.0 95.2 8.68 | 14.17 | 255 7:56
06/20/67~06/23/67 17:40 40 90.0 99.9 5.18 | 13.68 | 230 8:57
06/21/67-06/24/67 17:47 84 90.0 | 114.0 | -6.44 | 11.18 | 205 9:55
06/22/67-06/25/67 18:50 45 1060.2 | 114.0 | -6.03 3.28 | 180 10:48
07/13/67-07/16/67 11:02 4 112.9 | 114.0 | -5.64 | -4.91 37 2:52
07/14/67-07/17/67 11:41 54 99.1 | 114.0 | -6.46 1,74 12 3:46
07/15/67-07/18/67 12:3¢ | 87 90.0 |113.3 | -6.14 |12.28 | 341 4:43
07/16/67-07/19/67 b14:27 38 90.0 98.5 5.79 |13.89 | 316 5:43
07/17/67~07/20/67 ‘ 15:41 26 90.0 | 95.5 | 8.44 113.91 | 291 6:44
07/18/67-07/21/67 1 15:57 66 90.0 | 108.7 |-1.38 }12.55 |266 7:42
07/19/67-07/22/67 16:35 62 95.5 |114.0 | -6.18 6.77 | 242 8:37
07/20/67-07/23/67 17:39 17 108.4 | 114.0 |-5.48 [-1.98 |217 9:28
08/10/67-08/13/67 9:39 42 102.1 |114.0 |-6.38 2.40 74 1:42
08/11/67-08/14/67 10:28 82 91.8 [114.0 [-6.60 |10.66 49 2:38
08/12/67-08/15/67 12:09 48 90.0 |101l.5 3.28 |13.58 24 3:36
08/13/67-08/16/67 D 13:44 15 90.0 92.8 |10.70 |13.92 |353 4:35
08/14/67-08/17/67 14:09 47 90.0 |102.4 3.19 |13.19 |[328 5:34
08/15/67-08/18/67 14:25 76 91.9 |[114.0 {-6.25 9.61 |303 6:29
08/16/67-08/19/67 15:26 36 103.0 (114.0 }-5.81 1.45 1278 7:21
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Table 1. Direct Ascent Case A (Continued)
Injection True |Lunar Lighting
Window | Window | Launch Azimuth Anomaly 37 deg W Arrival

Launch Date - Opening | Length (deg) (deg) (hr) Time

Arrival Date G.M.T. | (min.) |Opening |Closing |Opening|Closing | Light | Dark [(hr-min.)
09/06/67-09/08/617 7:36 30 105.5 | 114.0 | -6.30 | -0.10 135 23:36
09/07/67-09/10/67 8:22 74 93.9 | 114.0 | -6.64 8.95 110 0:32
09/08/67-05/11/67 9:52 59 90.0 | 104.7 0.82 | 13.39 85 1:31
09/09/67-09/12/67 11:45 8 90.0 91.3 | 12.20 | 13.85 61 2:30
09/10/67-09/13/67 12:25 27 90.0 96.1 7.80 | 13.62 36 3:29
09/11/67-09/14/617 12:26 77 90.0 | 112.6 | -4.62 | 11.65 11 4:25
09/12/67-09/15/67 13:19 50 98.7 | 114.0 | -5.96 4.37 | 340 5:17
09/13/67-09/16/617 14:23 1 113.6 | 114.0 | -4.85 | -4.61 | 316 6:05
10/03/67-10/05/67 5:28 9 111.4 | 114.0 | -6.06 | -4.17 198 21:24
10/04/67-10/06/67 6:11 61 97.5 | 114.0 | -6.71 6.10 173 22:21
10/05/67-10/07/617 7:22 78 90.0 | 110.1 } -3.37 | 13.06 148 23:21
10/06/67-10/09/67 9:27 17 90.0 93.1 | 10.59 | 14.26 123 0:22
10/07/67-10/10/67 10:41 4 90.0 90.7 | 12.94 | 13.82 98 1:23
10/08/67-10/11/67 10:42 59 90.0 | 106.6 0.13 | 12.70 73 2:21
10/09/67-10/12/67 11:12 64 95.0 | 114.0 { -6.09 7.15 18 3:14
10/10/67-10/13/67 12:15 19 107.9 | 114.0 | -5.43 | -1.59 23 4:03
10/31/67-11/02/67 3:57 38 103.7 | 114.0 | -6.62 L.17 237 20:02
11/01/67-11/03/67 4:47 84 92.0 | 114.0 | -6.89 | 10.79 212 21:03
11/02/67-11/04/67 6:41 45 90.0 | 100.1 4.69 | 14.27 187 22:06
11/03/67-11/05/67 - - - - - - - -
11/04/67-11/07/67 8:55 38 90.0 99.4 5.66 | 13.77 137 0:11
11/05/67-11/08/67 9:00 80 91.0 | 114.0 | -6.51 | 10.26 112 1:08
11/06/67-11/09/67 10:04 37 102.5 | 114.0 | -5.89 1.71 87 1:59
11/27/67-11/29/67 1:49 5 112.6 |114.0 | -5.94 | -4.98 301 17:43
11/28/67-11/30/67 2:30 60 97.9 | 114.0 | -6.82 5.75 277 18:51
11/29/67-12/01/67 3:41 79 90.0 |110.4 }-3.43 | 13.34 251 19:43
11/30/67-12/02/67 5:51 18 90.0 93.3 {10.78 | 14.67 226 20:48
12/01/67-12/03/67 7:00 15 90.0 92.8 |11.33 | 14.45 201 21:52
12/02/67-12/04/67 7:03 70 90.0 {109.9 |-1.93 |12.75 176 22:54
12/03/67-12/05/67 7:46 58 97.0 |114.0 |-6.28 5.65 151 23:49
12/04/67-12/07/67 8:54 7 111.7 |(114.0 |-5.29 |-3.87 127 0:40
- No launch window for this date




GD|C-BTD65-069

Table 1. Direct Ascent Case A (Continued)
Injection True |Lunar Lighting
Window |Window | Launch Azimuth Anomaly 37 deg W Arrival
Launch Date - Opening { Length (deg) (deg) (hr) Time
Arrival Date G.M.T. | (min.) [Opening|Closing |Opening [Closing | Light | Dark |(hr-min.)
12/25/67-12/27/67 0:23 35 104.3 | 114.0 | -6.43 0.76 341 16:25
12/26/67-12/28/67 1:10 81 92.6 | 114.0 | -6.74 | 10.24 316 17:23
12/27/67-12/29/67 2:57 49 90.0 | 101.5 3.69 | 14.17 291 18:26
12/28/67-12/30/67 4:49 3 90.0 90.4 | 13.80 | 14.36 266 19:31
12/29/67-12/31/61 5:12 44 90.0 | 101.1 4.66 | 13.94 241 20:34
12/30/67-01/01/68 5:24 79 91.7 | 114.0 | -6.58 9.84 216 21:34
12/31/67-01/02/68 6:30 33 103.9 | 114.0 | -6.05 0.72 191 22:28
01/20/68-01/23/68 22:24 16 109.4 | 114.0 | -5.96 | -2.73 51 14:19
01/21/68-01/24/68 23:05 65 96.3 | 114.0 | -6.61 7.01 26 15:14
01/23/68-01/25/68 0:22 70 90.0 | 108.0 | -1.66 | 13.25 1 16:12
01/24/68-01/26/68 2:25 11 90.0 91.9 | 11.95 | 14.33 331 17:14
01/25/68-01/27/68 3:22 17 90.0 93.4 | 10.60 | 14.27 306 18:17
01/26/68-01/28/68 3:24 73 90.0 | 110.9 | -2.78 | 12.57 281 19:18
01/27/68-01/29/68 4:10 55 97.7 | 114.0 | -6.34 5,11 256 20:14
01/28/68-01/30/68 5:20 3 113.0 | 114.0 | -5.26 | -4.88 231 21:05
02/16/68-02/19/68 20:26 1 113.7 | 114.0 | -5.60 | -5.38 | 116 12:15
02/17/68-02/20/68 21:03 54 99.2 | 114.0 | -6.49 4,72 91 13:09
02/18/68-02/21/68 22:00 84 90.0 | 112.3 | -5.27 | 12.54 66 14:06
02/20/68-02/22/68 0:07 22 90.0 94.1 9.54 | 14.18 41 15:07
02/21/68-02/23/68 - - - - - - - -
02/22/68-02/24/68 1:40 50 90.0 | 103.2 2.83 | 13.38 345 17:08
02/23/68-02/25/68 1:59 71 93.4 | 114.0 | -6.33 8.51 320 18:05
02/24/68-02/26/68 3:03 26 106.0 |114.0 | -5.83 | -0.64 295 18:57
03/15/68-03/18/68 18:58 41 102.8 | 114.0 | -6.49 1.94 | 154 11:02
03/16/68-03/19/68 19:46 85 91.4 | 114.0 | -6.85 | 11.15 | 129 12:00
03/17/68-03/20/68 21:45 37 90.0 98.0 6.24 | 14.15 | 104 13:01
03/18/68-03/21/68 - - - - - - - -
03/19/68-03/22/68 23:59 217 90.0 96.1 8.14 | 13.89 54 15:03
03/20/68-03/23/68 23:52 84 90.1 j114.0 |-6,49 [11.,12 29 16:00
03/22/68-03/24/68 0:55 42 101.3 | 114.0 | -6.03 2.50 4 16:53
- No launch window for this date
!
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Table 1. Direct Ascent Case A (Continued)
Injection True }Lunar Lighting
Window |Window | Launch Azimuth Anomaly 37 deg W Arrival

Launch Date - Opening | Length (deg) (deg) (hr) Time

Arrival Date G.M.T. | (min.) |Opening|Closing |Opening|Closing | Light | Dark !(hr-min.)
04/11/68-04/14/68 16:49 18 109.1 | 114.0 | -6.25 | -2.67 | 217 8:48
04/12/68~04/15/68 17:34 70 95.5 | 114.0 | -6.81 7.85 { 192 9:46
04/13/68-04/16/68 19:05 63 90.0 | 105.4 0.47 | 13.87 | 167 10:48
04/14/68-04/17/68 - - - - - - - -
04/15/68-04/18/68 - - - - - - - -
04/16/68-04/19/68 22:06 68 90.0 | 109.6 | -1.76 | 12.66 92 13:55
04/17/68-04/20/68 22:48 56 97.3 | 114.0 | -6.23 5.43 67 14:50
04/18/68-04/21/68 23:55 5 112.4 | 114.0 | -5.21 | -4.21 42 15:40
05/09/68-05/12/68 15:19 45 101.8 | 114.0 | -6.72 2.65 | 254 7:27
05/10/68-05/13/68 16:10 93 90.2 | 114.0 | -7.20 | 12.38 | 229 8:29
05/11/68-05/14/68 18:27 27 90.0 95.3 8.92 | 14.77 | 204 9:34
05/12/68-05/15/68 - - - - - - - -
05/13/68-05/16/68 20:19 46 90.0 | 101.9 4.15 | 13.91 | 154 11:44
05/14/68-05/17/68 20:34 73 93.0 | 114.0 | -6.47 8.84 | 129 12:43
05/15/68-05/18/68 21:41 26 106.1 | 114.0 | -5.90 | -0.71 | 104 13:36
06/05/68-06/08/68 13:12 15 109.8 | 114.0 | -6.16 | -3.17 | 316 5:09
06/06/68-06/09/68 13:55 69 95.8 | 114.0 | -6.87 7.52 | 291 6:07
06/07/68-06/10/68 15:24 65 90.0 | 106.1 0.10 | 14.01 | 265 7:11
06/08/68-06/11/68 - - - - - - -
06/09/68-06/12/68 18:29 17 90.0 93.3 | 11.10 { 14.71 | 215 9:24
06/10/68-06/13/68 18:25 80 90.0 | 113.2 | -4.27 | 12.55 | 190 10:28
06/11/68-06/14/68 19:21 49 100.0 | 114.0 | -6.41 3.61 | 165 11:25
07/03/68-07/06/68 11:53 50 100.3 | 114.0 | -6.60 3.76 | 352 4:00
07/04/68-07/07/68 12:47 89 90.0 | 113.5 | -6.06 | 12.76 | 327 4:59
07/05/68-07/08/68 15:01 23 90.0 94.42( 9,72 1 14.72 | 302 5:03
07/06/68-07/09/68 - - - - - - - -
07/07/68-07/10/68 16:37 57 90.0 | 105.6 1.61 | 13.77 | 251 8:15
07/08/68-07/11/68 17:06 68 94.8 | 114.0 | -6.63 7.41 | 226 9:16
07/09/68-07/12/68 18:17 15 109.3 | 114.0 [ -5.87 | -2.84 | 202 10:10
07/30/68-08/02/68 9:53 32 104.9 | 114.0 | -6.24 0.34 59 1:53
07/31/68-08/03/68 10:38 78 92.9 |114.0 | -6.62 9.87 34 2:49
08/01/68-08/04/68 12:24 47 90.0 | 100.8 4.15 | 14.13 9 3:49
08/02/68-08/05/68 - - - - - - - -
08/03/68-08/06/68 14:53 26 90.0 95.8 8.82 |14.41 | 313 5:58
08/04/68-08/07/68 14:47 86 90.0 {114.0 |-6.55 | 11.51 | 288 7:00
08/05/68-08/08/68 15:54 42 101.8 [114.0 | -6.37 2.09 | 263 7:57
- No launch window for this date
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Table 1. Direct Ascent Case A (Continued)

Injection True |Lunar Lighting
Window | Window | Launch Azimuth Anomaly 37 deg W Arrival
Launch Date - Opening | Length (deg) (deg) (hr) Time
Arrival Date G.M.T. | (min,) {Opening [Closing |Opening |Closing | Light | Dark [|(hr-min,)

08/26/68-08/28/68 7:54 17 109.0 | 114.0 | -5.96 | -2.43 120 23:49
08/27/68-08/30/68 8:35 67 95.7 | 114.0 | -6.59 7.48 95 0:44
08/28/68-08/31/68 9:59 63 90.0 | 105.9 | -0.03 | 13.49 70 1:43
08/29/68-09/01/68 - - - - - - - -
08/30/68-09/02/68 - - - - - - - -
08/31/68-09/03/68 13:04 64 90.0 | 108.2 | -0.53 | 13.09 | 350 4:49
09/01/68-09/04/68 13:40 60 96.5 | 114.0 | -6.47 6.04 | 325 5:46
09/02/68-09/05/68 14:50 7 111.7 | 114.0 | -5.57 | -4.11 | 300 6:39
09/23/68-09/25/68 6:31 54 99.1 | 114.0 | -6.57 4.76 158 22:38
09/24/68-09/26/68 7:33 82 90.0 | 111.3 | -4.42 | 12.89 133 23:36
09/25/68-09/28/68 9:54 5 90.0 90.8 | 13.16 | 14.25 108 0:38
09/26/68-09/29/68 - - - - - - 83 -
09/27/68-09/30/68 11:21 43 90.0 | 101.1 4.60 | 13.79 58 2:43
09/28/68-10/01/68 11:33 T4 92.9 | 114.0 | -6.44 8.94 33 2:11
09/29/68-10/02/68 12:38 26 105.9 | 114.0 | -5.97 | -0.63 8 4:34
10/20/68-10/22/68 4:22 34 104.7 | 114.0 | -6.46 0.48 221 20:25
10/21/68-10/23/68 5:09 82 92.3 | 114.0 | -6.83 | 10.54 196 21:24
10/22/68-10/24/68 7:08 40 90.0 98.6 5.93 | 14.46 171 22:27
10/23/68-10/25/68 - - - - - - - -
10/24/68-10/27/68 9:37 21 90.0 94.4 9.89 | 14.38 121 0:36
10/25/68-10/28/68 9:27 85 90.0 | 114.0 | -6.20 | 11.56 96 1:36
10/26/68-10/29/68 j 10:30 42 101.5 | 114.0 | -6.23 2.34 1 ] 2:31
11/16/68-11/18/68 2:15 1 113.6 | 114.0 | -5.79 | -5.49 285 18:07
11/17/68~11/19/68 2:53 60 98,0 | 114.0 | -6.83 5.63 260 19:04
11/18/68-11/20/68 4:08 77 90.0 |109.4 | -2.60 | 13.62 235 20:07
11/19/68~11/21/68 - - - - - - - -
11/20/68-11/22/68 l - - - - - - - -
11/21/68-11/23/68 7:38 66 90.0 |108.4 | -0.43 | 13.40 160 23:25
11/22/68-11/25/68 8:16 | 60 | 96.7 |114.0 |-6.55 5.88 135 0:24
11/23/68~11/26/68 ' 9:28 5 1112.4 ]114.0 |-5.53 |-1.33 110 1:17

{
12/14/68-12/16/68 | 0:43 30 105.5 |114.0 :-6.36 {-0.15 325 16:45
12/15/68-12/17/68 ’ 1:29 80 92.8 {114.0 | -6.83 !10.09 300 17:43
12/16/68-12/18/68 | 3:23 Y] 90.0 (100.0 | 5.02 | 14.60 275 18:48
12/17/68-12/19/68 I R - - - - - -
12/18/68-12/20/68 © 5:50 ¢ 34 90.0 98.1 7.35 |14.67 225 21:04
12/19/68-12/21/68 o552 : 84 91.1 |114.0 |-6.98 |10.47 200 22:08
12,/20/68-12/22/68 | 7:04 ' 33 104.3 $114.0 | -6.36 0.27 175 23:06

H H
- No launch window for :this date

, z j

H 1 H




GD|C-BTD65-069

Table 2. Direct Ascent Case B
Injection True |Lunar Lighting
window | Window | Launch Azimuth Anomaly 37 deg W Arrival
Launch Date - Opening | Length (deg) (deg) (hr) Time
Arrival Date G.M.T. | (min.) [Opening |Closing |Opening |Closing | Light | Dark [(hr-min.)
06/09/65-06/12/65 14:33 20 107.9 | 114.0 | -5.35 | -1.37 | 299 6:21
06/10/65-06/13/65 15:15 50 98.9 | 114.0 | -5.72 4.73 | 274 7:09
06/11/65-06/14/65 16:02 69 93.2 | 114.0 | -5.73 8.91 | 249 7:59
06/12/65-06/15/65 16:52 77 90.8 | 113.6 -5.67 | 10.57 | 224 8:50
06/13/65-06/16/65 17:44 73 91.7 | 114.0 | -5.69 9.73 | 200 9:41
06/14/65-06/17/65 18:35 57 96.2 | 114.0 | -5.66 6.30 | 175 10:30
06/15/65-06/18/65 19.29 31 104.1 | 114.0 | -5.35 0.89 | 150 11:17
07/06/65-07/09/65 12:35 8 111.6 | 114.0 | -5.03 | -3.51 6 4:19
07/07/65-07/10/65 13:14 42 101.4 | 114.0 | -5.63 2.98 | 335 5:06
07/08/65-07/11/65 13:59 64 94.7 | 114.0 | -5.73 7.76 | 310 5:55
07/09/65-07/12/65 14:48 75 91.3 | 114.0 | -5.66 | 10.31 | 285 6:46
07/10/65-07/13/65 15:39 75 91.2 }114.0 -5.62 | 10.24 | 261 7:36
07/11/65-07/14/65 16:31 63 94,5 }114.0 | -5.64 7.57 | 236 8:26
07/12/65-07/15/65 17:24 40 101.3 | 114.0 | -5.45 2.72 | 211 9:14
07/13/65-07/16/65 18:21 5 112.4 {114.0 | -4.65 | -3.73 | 186 10:00
08/03/65-08/06/65 11:12 34 103.6 |114.0 | -5.61 1.46 42 3:03
08/04/65-08/07/65 11:56 60 96.0 [114.0 | -5.81 6.77 17 3:52
08/05/65-08/08/65 12:44 74 91.7 |114.0 | -5.73 | 10.00 | 347 4:42
08/06/65-08/09/65 13:35 76 90.6 |[113.4 | -5.64 | 10.55 | 322 5:33
08/07/65-08/10/65 14:27 68 93.0 ]114.0 | -5.62 8.76 | 297 6:22
08/08/65-08/11/65 15:19 48 98.7 |114.0 | -5.55 4.48 | 247 7:11
08/09/65-08/12/65 16:14 17 108.3 [114.0 | -5.04 | -1.59 | 223 7:58
08/30/65-09/02/65 9:06 26 106.0 |114.0 | -5.64 | -0.22 104 0:58
08/31/65-09/03/65 9:50 56 97.5 |114.0 | -5.85 5.77 79 1:47
09/01/65-09/04/65 10:38 74 92,1 [114.0 | -5.85 9.76 54 | 2:37
09/02/65-09/05/65 11:29 78 90.0 [112.2 | -5.76 | 10.87 29 | 3:28
09/03/65-09/06/65 12:21 74 91.3 |114.0 | -5.65 | 10.11 5 4:18
09/04/65-09/07/65 | 13:13 ’ 58 95.9 [114.0 | -5.67 6.46 |334 5:07
09/05/65-09/08/65 l 14:06 30 104.2 |114.0 | -5.35 0.83 {309 5:55
09/26/65-09/28/65 6:59 14 109.9 |114.0 |} -5.53 |-2.76 166 22:48
09/27/65-09/29/65 7:40 49 99.7 l|114.0 | -5.96 4.18 141 23:38
09/28/65-10/01/65 8:29 71 93.1 [114.0 | -5.90 9.17 117 0:29
09/29/65-10/02/65 | 9:21 80 89.6 [111.6 -5.79 |11.17 92 1:20
09/30/65-10/03/65 £10:13 78 89.6 |111.8 -5.71 |10.98 67 2:12
10/01/65-10/04/65 111:05 68 93.1 [114.0 | -5.67 8.61 49 3:01
10/02/65-10/05/65 111:57 44 100.0 {114.0 | -5.58 3.54 17 3:50
10/03/65-10/06/65 | 12:54 9 111.1 {114.0 |-4.84 |[-3.12 |347 4:36
! 1
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GD|C-BTD65-069

Table 2. Direct Ascent Case B (Continued)
Injection True |Lunar Lighting
\Window | Window | Launch Azimuth Anomaly 37 deg W Arrival
Launch Date - Opening | Length (deg) (deg) (hr) Time
Arrival Date G.M.T. | (min,) }Opening |Closing | Opening |Closing | Light | Dark |(hr-min.)

10/24/65-10/26/65 5:31 36 103.4 | 114.0 -5.90 1.51 205 21:26
10/25/65-10/27/65 6:17 65 95.1 § 114.0 -6.02 7.66 180 22:18
10/26/65-10/28/65 7:08 81 90.1 | 112.8 ~5.96 | 11.17 155 23:10
10/27/65-10/30/65 8:02 81 88.6 | 109.6 -5.76 | 11.49 130 0:02
10/28/65-10/31/65 8:55 77 90.7 | 114.0 -5.72 | 10.57 105 0:53
10/29/65-11/01/65 9:48 57 96.2 | 114.0 -5.70 6.23 81 1:43
10/30/65-11/02/65 10:42 26 105.4 | 114.0 -5.28 0. 07 56 2:30

!
11/20/65-11/22/65 3:26 18 108.5 | 114.0 -5.59 | -1.89 269 19:16
11/21/65-11/23/65 4:08 54 98.3 [ 114.0 | -6.03 5.19 244 | 20:07
11/22/65-11/24/65 4:58 77 91.8 | 114.0 | -6.01 | 10.20 219 20:59
11/23/65-11/25/65 5:51 82 88.6 }109.8 -5.81 | 11.59 195 21:52
11/24/65-11/26/65 6:45 80 89.2 | 111.0 -5.71 | 11.21 170 22:44
11/25/65-11/27/65 7:38 67 938.3 }114.0 -5.71 8.45 145 23:35
11/26/65-11/29/65 8:31 41 101.0 | 114.0 -5.50 2.90 120 0:23
11/27/65-11/30/65 9:30 3 113.1 {114.0 -4.59 | -4.09 95 1:08
12/18/65-12/20/65 2:04 41 101.9 |114.0 -5.87 2.57 309 18:00
12/19/65-12/21/65 2:51 68 94.0 | 114.0 -6.01 5.39 284 18:51
12/20/65-12/22/65 3:42 81 89.6 111.7 -5.85 11.28 259 19:43
12/21/65-12/23/65 4:36 80 88.6 [109.8 -5.73 1 11.43 234 20:36
12/22/65-12/24/65 5:29 74 91.4 1114.0 -5.72 9.96 210 21:27
12/23/65-12/25/65 l 6:23 52 97.8 114.0 -5.63 5.12 185 22:16
12/24/65-12/26/65 b7:19 18 108.0 114.0 -5.07 | -1.42 160 23:03
01/14/66-01/16/66 , 0:04 30 104.9 {114.0 -5.69 0.53 19 15:57
01/15/66-01/17/66 0:48 61 96.1 |114.0 -5.96 6.82 349 16:47
01/16/66-01/18/66 ' 1:38 79 90.7 |113.6 -5.83 | 10.89 324 17:38
01/17/66-01/19/66 ¢2:31 80 88.6 |109.4 -5.71 | 11.45 299 18:30
01/18/66-01/20/66 ’ 3:23 78 90.1 |112.9 -5.75 {10.73 274 19:22
01/19/66-01/21/66 b4:17 60 95.4 [114.0 -5.65 6.88 i 249 20:12
01/20/66-01/22/66 "s11 7 30 104.2 1114.0 -5.31 0.82 225 20:59

' i
02/09/66-02/12/66 1 22:02 22 107.4 114.0 -5.67 | -1.17 83 13:53
02/10/66-02/13/66 i 22:45 56 97.7 |114.0 | -5.99 5.64 | 58 14:44
02/11/66-02/14/66 23:34 77 91.5 |114.0 -5.90 | 10.44 34 15:35
02/13/66-02/15/66 j 0:26 @ 81 88.4 [109.0 -5.77 111.56 9 16:27
02/14/66-02/16 /66 . 1:20 l 79 89.0 |110.4 -5.64 11.19 338 17:18
02/15/66-02/17/66 2:12 68 93.1 114. 0 -5.65 | 8.57 314 118:08
02/16/66-02/18/66 3:06 41 100.9 j114.0 -5.46 | 2.99 289  118:56
02/17/66-02/19/66 . 4:04 2 113.3 114.0 -4.50 | -4.09 264 {19:42

] i
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Table 2. Direct Ascent Case B (Continued)

Injection True |Lunar Lighting
Window |Window | Launch Azimuth Anomaly 37 deg W Arrival

Launch Date - Opening | Length (deg) (deg) (hr) Time

Arrival Date G.M.T. | (min.) |Opening|Closing |Opening|Closing | Light | Dark [(hr-min.)
03/08/66-03/11/66 19:55 10 111.1 | 114.0 -5.61 -3.63 | 147 11:45
03/09/66-03/12/66 20:36 49 99.8 | 114.0 -6.14 4.10 | 122 12:36
03/10/66-03/13/66 21:26 75 92.4 | 114.0 -6.09 9.83 97 13:29
03/11/66-03/14/66 22:19 83 88.2 | 108.8 -5.93 | 11.84 73 14:21
03/12/66-03/15/66 23:13 82 87.6 |107.4 -5.73 | 11.79 48 15:14
03/14/66-03/16/66 0:07 76 90.8 | 114.0 -5.70 | 10.48 23 16:05
03/15/66-03/17/66 1:00 53 97.4 | 114.0 -5.61 5.38 352 16:53
03/16/66-03/18/66 1:56 18 108.0 | 114.0 -5.06 -1, 37 327 17:40
04/05/66-04/08/66 18:24 36 103.8 }114.0 -6.15 1.22 | 185 10:23
04/06/66-04/09/66 19:12 69 94.5 | 114.0 ~-6.27 8.25 | 160 11:17
04/07/66-04/10/66 20:06 85 88.8 |110.4 -6.04 | 11.94 | 136 12:11
04/08/66-04/11/66 21:02 85 86.6 |105.1 -5.84 | 12.36 | 111 13:05
04/09/66-04/12/66 21:57 81 88.3 1109.7 -5.81 11.52 86 13:58
04/10/66-04/13/66 22:51 66 93.8 | 114.0 -5.78 8. 02 61 14:48
04/11/66-04/14/66 23:46 34 102.9 {114.0 -5.42 1.64 36 15:36
05/02/66-05/05/66 16:16 14 109.8 |114.0 -5.83 | -2.93 | 247 8:09
05/03/66-05/06/66 16:59 56 98.3 |114.0 -6.32 5.29 | 223 9:02
05/04/66-05/07/66 17:51 83 90.8 [114.0 -6.22 | 11.29 | 198 9:57
05/05/66~05/08 /66 18:48 87 86.8 |[105.7 -5.97 | 12.56 | 173 10:53
05/06/66-05/09/66 19:44 85 86.7 ]105.8 -5.84 | 12.29 | 148 11:48
05/07/66-05/10/66 20:40 77 90.8 {114.0 -5.83 | 10.52 | 123 12:40
05/08/66-05/11/66 21:35 50 98.3 [114.0 -5.70 4.70 98 13:29
05/09/66-05/12/66 22:33 12 110.1 |114.0 -4.94 | -2.61 73 14:15
05/30/66-06/02/66 14:52 38 103.1 |114.0 -6.11 1.72 | 284 6:51
05/31/66-06/03/66 15:40 72 93.8 [114.0 -6.30 8.81 {259 : 7:45
06/01/66-06/04/66 16:34 86 88.1 1109.2 -6.18 | 12,22 |234 8:40
06/02/66-06/05/66 17:31 87 86.2 |104.4 -6.00 | 12.58 209 9:36
06/03/66-06/06/66 18:27 82 88.5 [110.4 -5.88 |[11.59 |184 10:30
06/04/66-06/07/66 19:23 63 94.7 |114.0 -5.83 7.40 159 11:21
06/05/66-06/08/66 20:20 29 104.6 |114.0 ~-5.40 0.54 |135 12:09
06/26/66-06/29/66 12:51 22 107.6 [114.0 -5.80 | -1.35 |345 4:45
06/27/66-06/30/66 13:35 60 97.0 ]114.0 ~6.18 6.29 |320 5:37
06/28/66-07/01/66 14:26 84 90.0 |[113.1 -6.19 | 11.55 295 6:31
06/29/66-07/02/66 15:22 86 86.7 105.3 =5.91 12.48 270 7:25
06/30/66-07/03/66 16:18 84 87.3 [107.4 -5.84 |12.05 [245 8:20
07/01/66-07/04/66 17:13 73 92.0 (114.0 | -5.92 9.49 |221 9:13
07/02/66-07/05/66 18:09 43 100.4 [114.0 -5.64 3.24 1196 10:02
07/03/66-07/06/66 19:10 1 113.7 14,0 |-4.56 |-4.41 |171 10:48
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Tablc 2. Direct Ascent Case B (Continued)
Injection True |Lunar Lighting
Window | Window { Launch Azimuth Anomaly 37 deg W Arrival
Launch Date - Opening | Length (deg) (deg) {hr) Time
Arrival Date G.M.T. | (min.) {Opening{Closing |Opening |Closing | Light | Dark |(hr-min.)

07/23/66-07/26/66 10:53 9 111.2 |} 114.0 -5.53 -3.64 52 2:42
07/24/66-07/27/66 11:33 50 99.5 | 114.0 | -6.12 4.36 27 3:33
07/25/66-07/28/66 12:22 78 91.7 | 114.0 -6.14 | 10.44 2 4:26
07/26/66-07/29/66 13:16 85 87.2 | 106.6 -5.89 | 12.29 ] 331 5:20
07/27/66-07/30/66 14:12 85 86.6 | 105.2 -5.81 12.28 | 307 6:14
07/28/66-07/31/66 15:06 79 90.0 | 113.3 -5.90 10.92 | 282 7:07
07/29/66-08/01/66 . 16:02 54 97.2 | 114.0 -5.71 5.52 } 257 7:57
07/30/66-08/02/66 17:00 17 108.5 | 114.0 -5.07 -1.74 | 232 8:44
08/20/66-08/23/66 9:29 43 101.8 | 114.0 -6.16 2.67 89 1:29
08/21/66-08/24/66 10:18 74 93.1 |114.0 ~6.18 9.41 64 2:22
08/22/66-08/25/66 11:11 85 87.6 | 107.6 -6.00 12.24 39 3:16
08/23/66-08/26/66 12:07 86 85.8 |103.1 -5.90 12.54 14 4:10
08/24/66-08/27/66 13:02 82 88.2 |109.4 | -5.85 | 11.58 | 343 5:03
08/25/66-08/28/66 13:57 64 94.3 | 114.0 -5.79 7.64 | 318 5:54
08/26/66-08/29/66 14:53 30 104.2 {114.0 -5.38 0.78 | 294 6:41
09/16/66-09/18/66 7:21 31 105.2 {114.0 -6.17 0.21 151 23:20
09/17/66-09/20/66 8:09 68 95.0 {114.0 -6.36 7.99 126 0:14
09/18/66-09/21/66 9:03 87 88.3 |109.6 -6.20 12,27 101 1:10
09/19/66-09/22/66 10:00 88 85.3 1101.3 ~5.87 12.93 76 2:05
09/20/66-09/23/66 i 10:56 85 86.3 }|104.8 ~-5.85 12.32 51 2:59
09/21/66-09/24/66 ' 11:51 74 91.5 {114.0 -5.81 9.89 26 3:51
09/22/66-09/25/66 , 12:47 44 100.2 |[114.0 -5.62 3.42 1 4:39
09/23/66-09/26/66 13:47 1 113.8 1114.0 -4.51 -4.38 | 331 5:25
10/13/66-10/15/66 j 5:11 10 111.2 }114.0 -3.92 -3.97 214 21:05
10/14/66-10/16/66 i 5:54 56 98.6 |114.0 -6.49 5.14 189 22:00
10/15/66-10/17/66 x 6:47 87 90.2 |113.9 -6.45 11.95 164 22:57
10/16/66-10/18/66 i 7:46 90 85.4 1102.1 | -6.10 |13.21 139 | 23:54
10/17/66-10/20/66 8:45 88 84.9 1100.4 ~5.87 13.05 114 0:51
10/18/66-10/21/66 I 9:42 83 88.5 1{110.7 -5.90 11.58 89 1:45
10/19/66-10/22/66 ' 10:38 ; 58 96.0 (114.0 -5.85 6.33 64 2:35
10/20/66-10/23/66 t 11:36 | 20 :107.6 |(114.0 ~5.18 -1.23 40 3:22
11/10/66-11/12/66 E 3:42 34 104.5 |114.0 ~-6.34 0.G6 253 19:43
11/11/66-11/13/66 4:30 74 93.8 1114.0 -6. 58 3.99 228 20:40
11/12/66-11/14/66 5:28 t 91 87.1 |107.1 !-6.30 }12.99 ; 203 |21:38
11/13/66-11/15/66 6:28 92 84.4 98.9 -6.12 13.49 178 22:37
11/14/66-11/16/66 . 7:27 ‘ 88 86.1 |105.0 -6.12 12,66 153 23:33
11/15/66-11/18/66 . 8:25 73 92.1 1114.0 -6. 02 9.37 128 0:27
11/16 /66-11/19/66 i 9:23 ‘ 38 102.0 li14.0 |=5.66 4 217 103 1:16
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Table 2. Direct Ascent Case B (Continued)

Injection True |Lunar Lighting
Window | Window | Launch Azimuth Anomaly 37 deg W Arrival
Launch Date - Opening | Length (deg) (deg) (hr) Time
Arrival Date G.M.T. | (min.) [Opening{Closing {Opening|Closing | Light | Dark [(hr-min.)
12/07/66-12/09/66 1:38 8 111.5 | 114.0 -5.77 -4, 06 318 17:30
12/08/66-12/10/66 2:19 55 98.6 | 114.0 -6.45 5.09 293 18:24
12/09/66-12/11/66 3:11 87 90.0 | 113.8 -6.50 12.04 268 19:21
12/10/66—12/12/66 4:10 92 85.3 | 101.9 -6.16 13.40 243 20:20
12/11/66-12/13/66 5:11 90 84.9 | 101.0 -6.01 13.25 218 21:18
12/12/66-12/14/66 6:10 83 89.0 | 112.2 -6.03 11.61 193 22:14
12/13/66-12/15/66 7:08 55 97.2 ) 114.0 -5.91 5.52 168 23:06
12/14/66-12/16 /66 8:09 13 109.8 | 114.0 | -5.13 | -2.54 143 23:54
01/04/67-01/06/67 0:16 39 102.9 | 114.0 -6.20 1.84 3 16:16
01/05/67-01/07/67 1:04 75 93.1 | 114.0 -6.36 9.53 333 17:11
01/06/67-01/08/67 1:59 89 86.8 | 106.1 -6.17 12.89 308 18:08
01/07/67-01/09/67 2:58 20 84.6 99.6 -6. 01 13.33 283 19:06
01/08/67-01/10/67 3:57 86 86.9 | 107.1 -6. 00 12.41 258 20:02
01/09/67-01/11/67 4:55 69 93.4 | 114.0 -6.01 8.40 233 20:56
01/10/67-01/12/67 5:54 32 104.0 | 114.0 -5.62 0.84 208 21:46
01/30/67-02/02/67 22:16 28 106.0 | 114.0 -6.07 -0.38 67 14:13
01/31/67-02/03/67 23:01 67 95.2 | 114.0 | -6.34 7.74 | 42 15:06
02/01/67-02/04/67 23:54 88 88.0 1109.1 -6. 30 12.44 17 16:02
02/03/67-02/05/67 0:52 90 84.6 99. 2 ~5.96 13.28 347 16:58
02/04,/67-02/06/67 1:49 88 85.4 {102.6 -5.92 12,83 322 17:55
02/05/67-02/07/67 2:46 79 90.6 | 114.0 -5.98 10.64 297 18:49
02/06/67-02/08/67 3:44 46 99.7 {114.0 -5.79 3.74 272 19:39
02/26/67-03/01/67 20:12 16 109.4 | 114.0 -5.98 -2.75 | 131 12:07
02/27/67-03/02/67 20:55 60 97.3 [ 114.0 -6.43 6.12 | 106 13:01
02/28/67-03/03/67 ; 21:49 87 89.2 1} 111.7 -6.29 12,22 82 13:57
03/01/67-03/04/67 22:46 91 84.6 99.0 -6.01 13.40 57 14:54
03/02/67-03/05/67 23:44 90 84.1 98.1 -6.01 | 13.22 32 15:51
03/04/67-03/06/67 0:42 83 88.1 ]110.1 -6. 00 11.75 7 16:45
03/05/67-03/07/67 I 1:38 58 96.1 [114.0 -5.90 6.28 336 17:36
03/06/67-03/08/67 2:38 17 108.3 1114.0 -5,20 -1.69 311 18:24
03/26/67-03/29/67 18:44 47 101.0 }114.0 -6.53 3.26 {170 10:49
03/27/67-03/30/67 19:36 85 91.2 |114.0 -6. 54 11.28 145 11:47
03/28/67-03/31/67 ! 20:35 ! 93 85.1 (101.2 -6.20 13.59 | 120 12:46
03/29/67-04/01/67 ' 21:28 100 82.6 94.3 -7.67 13.68 95 13:44
03/30/67-04/02/67 ©22:35 88 85.8 (104.2 -6. 04 12.70 70 14:40
03/31/67-04/03/67 | 23:32 71 92.7 ]114.0 -5.96 8.89 45 15:33
04/02/67-04/04/67 ; 0:31 33 103.5 [114.0 -5.56 1.19 20 16:22
]
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Table 2. Direct Ascent Case B (Continued)

Injection True [Lunar Lighting
Window | Window | Launch Azimuth Anomaly 37 deg W Arrival
Launch Date - Opening | Length (deg) (deg) (hr) Time
Arrival Date G.M.T. | (min.) |Opening|Closing [Opening|Closing | Light | Dark [(hr-min.)
04/22/67-04/25/67 16:31 23 107.5 | 114.0 | -6.33{ ~1.60} 232 8:32
04/23/67-04/26/67 17:18 70 95.2 1 114.0 | -6.71 7.971 207 9:30
04/24/67-04/27/67 18:16 93 87.1 ) 107.5 | -6.50 | 13.33 | 182 10:30
04/25/67-04/28/67 19:19 95 83.2 94.4 | -6.14 | 14.07 | 157 11:31
04/26/67-04/29/67 20:20 94 83.71 98.0 | -6.43 | 13.59 | 132 12:31
04/27/67-04/30/67 21:21 83 89.3 | 113.0 | -6.09 | 11.54 | 107 13:26
04/28/67-05/01/67 22:21 50 98.7 | 114.0 | -5.90 4,39 83 14:18
04/29/67-05/02/67 23:24 3 113.1 | 114,0 | -4.79 | ~4.25 58 15:05
05/20/67-05/23/67 15:04 47 101.1 | 114.0 | -6.60 3.19 | 269 7:11
05/21/67-05/24/67 15:57 87 90.9 | 114.0 | -6.68 | 11.72 | 244 8:11
05/22/67-05/25/67 16:58 96 84.6 | 100.0 { -6.43 | 14.03 | 219 9:12
05/23/67-05/26/67 18:02 95 82.9 94.3 | -6.13 | 14.09 | 194 10:14
05/24/67-05/27/67 19:04 90 86.2 | 106.3 | -6.29 | 12.89 | 169 11:14
05/25/67-05/28/67 20:05 68 94.0 [ 114.0 | -6.22 7.89 | 144 12:08
05/26/67-05/29/67 21:08 25 106.1 | 114.0 | -5.58 | -0.56 | 119 12:58
06/16/67-06/19/67 13:00 23 107.4 {114.0 | -6.18 | -1.46 | 330 4:58
06/17/67-06/20/67 13:45 69 95.2 | 114.0 | -6.63 7.90 | 305 5:55
06/18/67-06/21/67 14:41 93 87.1 1107.6 | -6.49 | 13.30 | 280 6:55
06/19/67-06/22/67 15:37 102.1) 82.7 95.2 | -7.63 | 14.17 | 255 7:56
06/20/67-06/23/67 16:46 94 84.2 | 99.9 | -6.33 | 13.68 | 230 8:57
06/21/67-06/24/67 [ 17:48 83 90.1 |114.0 | -6.33 | 11.18 | 205 9:55
06/22/67-06/25/67 i 18:50 45 100.2 [114.0 | -6.03 3.28 | 180 10:48
07/13/67-07/16/67 i11:02 4 112.9 [ 114.0 | -5.64 | -4.91 37 2:52
07/14/67-07/17/67 i 11:41 54 99.1 [114.0 | -6.46 4.74 12 3:46
07/15/67-07/18/67 i 12:32 89 89.8 |[113.3 | -6.54 | 12.28 | 341 4:43
07/16/67-07/19/67 :13:31 95 84.2 | 98.5 | -6.38 | 13.89 | 316 5:43
07/17/67-07/20/67 P 14:26 100 82.7 | 95.5 | -7.48 | 13.91 | 291 6:44
07/18/67-07/21/67 ;1 15:34 | 88 87.2 |108.7 | -6.20 | 12.55 | 266 7:42
07/19/67-07/22/67 16:35 | 62 95.5 }114.0 | -6.18 6.77 | 242 | 8:37
07/20/67-07/23/67 17:39 17 108.4 |114.0 | -5.48 | -1.98 | 217 9:28
08/10/67-08/13/67 i 9:39 42 102.1 }114.0 | -6.38 2.40 74 1:42
08/11/67-08/14/67 : 10:28 | 81 91.8 {114.0 | -6.53 | 10.66 49 2:38
08/12/67-08/15/67 "11:25 ¢ 93 85.2 {101.5 | -6.23 | 13.58 24 3:36
08/13/67-08/16/67 12:26 | 93 82.8 | 92.8 | -5.98 | 13.92 |353 i 4:35
08/14/67-08/17/67 ©13:26 ! 90 85,1 1102.4 | -6.06 :13.19 {328 | 5:34
08/15/67-08/18/67 14:25 | 75 91.9 114.0 | -6.22 9.61 {303 | 6:29
08/16/67-08/19/67 ©15:26 j 36 103.0 {114.0 | -5.81 1.45 | 278 ! 7:21
l 1
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Table 2, Direct Ascent Case B (Continued)
Injection True |Lunar Lighting
Window |Window { Launch Azimuth Anomaly 37 deg W Arrival

Launch Date - Opening | Length (deg) (deg) (hr) Time

Arrival Date G.M.T. | (min.) {Opening[Closing |Opening|Closing | Light |Dark [(hr-min.)
09/06/67-09/08/67 7:36 30 105.5 | 114.0 | -6.30] -0.10 135 23:36
09/07/67-09/10/67 8:22 74 93.9 | 114.0 | -6.64 8.95 110 0:32
09/08/67-09/11/67 9:18 93 86.2 | 104.7 -6.45 | 13.39 85 1:31
09/09/67-09/12/67 10:20 94 82.5 91.4 | -6.03 | 13.99 61 2:30
09/10/67-09/13/67 11:16 96 83.0 96.1 -6.97 | 13.62 36 3:29
09/11/67-09/14/67 12:20 84 89.1 1 112.6 [ -6.10 | 11.65 11 4:25
09/12/67-09/15/67 13:19 50 98.7 | 114.0 | -5.96 4.37 | 340 5:17
09/13/67-09/16/67 14:23 1 113.6 | 114.0 | -4.85 | -4.61 | 316 6:05
10/03/67-10/05/67 5:28 9 111.4 | 114.0 | -6.06 | -4.17 198 21:24
10/04/67-10/06/67 6:11 61 97.5 | 114.0 | -6.71 6.10 173 22:21
10/05/67-10/07/67 7:06 93 88.2 { 110.1 -6.67 | 13.06 148 23:21
10/06/67-10/09/67 8:09 96 82.9 93.1 | -6.17 } 14.26 123 0:22
10/07/67-10/10/67 9:11 95 82.1 90.9 | -6.23 | 14.03 98 1:23
10/08/67-10/11/67 10:13 89 86.4 | 106.6 | -6.18 | 12.70 73 2:20
10/09/67-10/12/67 11:12 64 95.0 | 114.0 | -6.09 7.15 48 3:14
10/10/67-10/13/67 12:15 19 107.9 | 114.0 | -5.43 | -1.59 23 4:03
10/31/67-11/02/67 3:57 38 103.7 | 114.0 | -6.62 1.17 237 20:02
11/01/67-11/03/67 4:47 84 92.0 |114.0 | -6.89 | 10.79 212 21:03
11/02/67-11/04/67 5:49 98 84.5 |100.1 | -6.56 | 14.27 187 22:06
11/03/67-11/05/67 6:50 102 81.4 89.0 | -7.15 | 14.45 162 23:09
11/04/67-11/07/67 7:58 95 83.9 99.4 | -6.48 | 13.77 137 0:11
11/05/67-11/08/67 9:01 79 91.2 1114.0 | -6.27 | 10.26 112 1:08
11/06/67-11/09/67 10:14 37 102.5 |114.0 | -5.89 1.71 87 1:59
11/27/67-11/29/67 1:49 5 112.6 |114.0 | -5.94 | -4.98 301 17:43
11/28/67-11/30/67 2:30 60 97.9 |114.0 | -6.82 5.75 277 18:41
11/29/67-12/01/67 3:25 95 88.1 |110.4 | -6.85 | 13.34 251 19:43
11/30/67-12/02/67 4:30 99 82.6 93.3 | -6.44 | 14.67 226 20:48
12/01/67-12/03/67 5:36 98 82,2 92.8 | -6.44 | 14.45 201 21:52
12/02/67-12/04/67 i 6:42 91 87.3 |109.9 | -6.41 |12.75 176 22:54
12/03/67-12/05/67 b7:46 58 97.0 {114.0 -6.28 5.65 151 23:49
12/04/67-12/07/67 ' 8:54 7 111.7 }114.0 | -5.29 | -3.87 127 0:40
12/25/67-12/27/67 0:23 35 104.3 |114.0 -6.43 0.76 341 16:25
12/26/67-12/28/67 1:10 81 92.6 |{114.0 |-6.74 |10.24 316 17:23
12/27/67-12/29/67 2:09 97 84.9 |101.5 | -6.54 |14.17 291 18:26
12/28/67-12/30/67 , 3:12 100 81.8 90.6 -6.79 | 14.57 266 19:31
12/29/67-12/31/67 ) 4:19 96 84.2 [101.1 -6.51 |13.94 241 20:34
12/30/67-01/01/68 i 5:24 78 91.8 |114.0 | -6.51 9.84 216 21:34
12/31/67-01/02/68 6:30 33 103.9 [114.0 |-6.05 0.72 191 22:28
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Table 2. Direct Ascent Case B (Continued)
Injection True |Lunar Lighting
Window { Window | Launch Azimuth Anomaly 37 deg W Arrival

Launch Date - Opening | Length (deg) (deg) (hr) Time

Arrival Date G.M.T. | (min.) |Opening|Closing {Opening{Closing | Light | Dark |(thr-min.)
01/20/68-01/23/68 22:24 16 109.4 | 114.0 | -5.96 | -2.73 51 14:19
01/21/68-01/24/68 23:05 65 96.3 | 114.0 | -6.61 7.01 26 15:14
01/22/68-01/25/68 23:59 93 87.3 1 108.0 | -6.52} 13.25 1 16:12
01/24/68-01/26/68 1:00 97 82.4 | 91.9 | -6.30 | 14.35 331 17:14
01/25/68-01/27/68 2:03 96 82.5 93.4 | -6.27 | 14.28 306 18:17
01/26/68~01/28/68 3:06 90 87.8 | 110.9 | -6.47 | 12,57 281 19:18
01/27/68-01/29/68 4:10 55 97.7 | 114.0 | -6.34 5.11 256 20:14
01/28/68-01/30/68 5:20 3 113.0 | 114.0 | -5.26 | -4.68 231 21:05
02/16/68-02/19/68 20:26 1 113.7 | 114.0 | -5.60 | -5.38 | 116 12:15
02/17/68-02/20/68 21:03 54 99.2 | 114.0 | -6.49 4.72 91 13:09
02/18/68-02/21/68 21:55 90 89.3 | 112.3 | -6.51 | 12,54 66 14:06
02/19/68-02/22/68 22:54 95 83.1 | 94.1 | -6.19 | 14.18 41 15:07
02/20/68-02/23/68 23:50 101 81.2 | 88.2 | -7.39 | 14.14 16 16:08
02/22/68-02/24/68 0:58 92 85.1 |103.2 | ~6.23 | 13.38 345 17:08
02/23/68-02/25/68 1:59 71 93.4 |114.0 | -6.32 8.51 320 18:05
02/24/68-02/26/68 3:03 26 106.0 [ 114.0 | -5.83 | -0.64 295 18:57
03/15/68-03/18/68 18:58 41 102.8 | 114.0 | -6.49 1.94 | 154 11:02
03/16/68-03/19/68 19:47 84 91.5 |114.0 | -6.67 | 11.15 | 129 12:00
03/17/68-03/20/68 20:45 97 84.0 | 98.0 | -6.57 | 14.15 | 104 13:01
03/18/68-03/21/68 21:26 148 79.6 | 99.2 |-11.16 | 20.46 79 14:02
03/19/68-03/22/68 22:46 100 82.6 | 96.1 | -7.51 | 13.89 54 15:03
03/20/68-03/23/68 23:53 83 90.2 |114.0 | -6.34 | 11.12 29 16:00
03/22/68-03/24/68 0:55 42 101,3 |114.0 | -6.03 2.50 4 16:53
04/11/68-04/14/68 16:49 18 109.1 {114.0 | -6.25 | 2,67 | 217 8:48
04/12/68-04/15/68 17:34 70 95.5 {114.0 | -6.81 7.85 {192 9:46
04/13/68-04/16/68 18:31 97 86.2 |105.4 | -6.73 | 13.87 | 167 10:48
04/14/68-04/17/68 19:28 119 80.9 | 98.6 1| -8,08 | 17.15 | 142 11:52
04/15/68-04/18/68 20:38 100 81.4 | 89.9 | -6.98 | 14.28 | 117 12:56
04/16/68-04/19/68 21:45 90 87.3 1109.6 | -6.34 1} 12.66 92 13:55
04/17/68-04/20/68 22:48 56 97.3 l114.0 | -6.23 5.43 67 14:50
04/18/68-04/21/68 23:55 5 112.4 {114.0 | -5.21 | -4.21 42 15:40
05/09/68-05/12/68 15:19 45 101.8 |114.0 | -6.72 2.65 | 254 7:27
05/10/68-05/13/68 16:11 91 90.4 |114.0 | -6.91 }12.38 [229 8:29
05/11/68-05/14/68 17:15 100 83.1 | 95.3 | -6.55 |14.77 |204 9:34
05/12/68-05/15/68 17:59 131 79.4 | 88.1 |-11.26 | 16.63 [179 10:40
05/13/68-05/16/68 19:29 96 84.4 |101.9 | -6.50 | 13.91 |[154 11:44
05/14/68-05/17/68 20:34 73 93.0 {114.0 | -6.46 8.84 |129 12:43
05/15/68-05/18 /68 21:41 26 106.1 {114.0 | -5.90 |-0.71 |104 13:36
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Table 2, Direct Ascent Case B (Continued)

Injection True |Lunar Lighting
Window | Window { Launch Azimuth Anomaly 37 deg W Arrival

Launch Date - Opening | Length (deg) (deg) (hr) Time

Arrival Date G.M.T. | (min.) |Opening [Closing |Opening]Closing [ Light | Dark j(hr-min.)
06/05/68-06/08/68 13:12 15 109.8 | 114.0 -6.16 -3.17 | 316 5:09
06,/06/68-06/09/68 13:55 69 95.8 | 114.0 ~-6,87 7.52 1 291 6:07
06/07/68-06/10/68 14:52 98 86.3 | 106.1 -6.83 14.01 | 265 7:11
06/08/68~06/11/68 15:52 107 81.1 89.1 -7.74 | 14.93 | 240 8:18
06/09/68-06/12/68 17:05 100 82.1 93.3 -6.66 | 14.71 | 215 9:24
06/10/68-06/13/68 18:13 91 88.5 113.2 -6.64 | 12.55 | 190 10:28
06/11/68-06/14/68 19:21 49 99.7 | 114.0 -6.41 3.61 | 165 11:25
07/03/68-07/06/68 11:53 50 100.3 §114.0 -6.60 3.76 | 352 4:00
07/04/68-07/07/68 12:44 92 89.6 | 113.5 -6.76 | 12,76 | 327 4:59
07/05/68-07/08/68 13:45 99 82.9 94.4 -6.49 14.72 | 302 6:03
07/06/68-07/09/68 14:42 109 80.7 88.9 -8.31 14.81 | 277 7:10
07/07/68-07/10/68 15:58 96 85.4 | 105.6 -6.62 13.77 | 251 8:15
07/08/68-07/11/68 17:06 68 94.8 |114.0 | -6.63 7.41 | 226 9:16
07/09/68-07/12/68 18:17 15 109.3 | 114.0 -5.87 -2.84 | 202 10:10
07/30/68-08/02/68 9:53 32 104.9 1114.0 -6.24 0.34 59 1:53
07/31/68-08/03/68 10:38 78 92.9 |114.0 -6.62 9,87 34 2:49
08/01/68-08/04/68 11:34 96 84.8 [100.8 | -6.48 | 14.13 9 3:49
08/02/68-08/05/68 12:19 125 80.0 88.1 [-10,00 16.60 | 338 4:53
08/03/68-08/06/68 13:33 107 82.0 95.8 -8.36 14,41 | 313 5:58
08/04/68-08/07/68 14:47 87 89.9 {114.0 -6.67 11,51 | 288 T7:00
08/05/68-08/08/68 15:54 42 101.8 {114.0 -6.37 2.09 | 263 7:57
08/26/68-08/28/68 7:54 17 109.0 {114.0 -5.96 -2.43 120 23:49
08/27/68-08/30/68 8:35 67 95.7 |114.0 -6.59 7.48 95 0:44
08/28/68-08/31/68 9:29 94 86.6 [105.9 -6.50 13.49 70 1:43
08/29/68-09/01/68 10:22 117 81.0 89.4 ~7.88 17. 02 45 2:45
08/30/68-09/02/68 11:24 106 80.7 88.3 -8.17 14. 36 20 3:48
08/31/68-09/03/68 12:36 92 86.5 |108.2 -6.47 13.09 | 350 4:49
09/01/68-09/04/68 13:40 60 96.5 {114.0 -6, 47 6.04 |[325 5:46
09/02/68-09/05/68 14:50 7 111.7 |114.0 ~-5.57 -4,11 {300 6:39
09/23/68-09/25/68 6:31 54 99.1 |114.0 -6.57 4,76 158 22:38
09/24/68-09/26 /68 7:22 92 88.8 |111.3 ~-6.60 12.89 133 23:36
09/25/68-09/28/68 8:23 98 82.3 91.0 -6.40 14.49 108 0:38
09/26/68-09/29/68 9:29 124 80.8 1104.1 | ~5.81 | 20.75 83 1:41
09/27/68-09/30/68 10:30 95 84,2 |(101.1 -6.43 | 13.79 58 2:43
09/28/68-10/01/68 11:33 74 92.9 |114.0 -6.44 8.94 33 3:41
09/29/68-10/02/68 12:38 26 105.9 1114.0 ~5.97 ~0,63 8 4:34
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Table 2. Direct Ascent Case B (Continued)
Injection True |Lunar Lighting
Window | Window | Launch Azimuth Anomaly 37 deg W Arrival

Launch Date - Opening | Length (deg) (deg) (hr) Time

Arrival Date G.M.T. | (min,) |Opening}Closing |Opening |Closing | Light | Dark (hr-min.)
10/20/68-10/22/68 4:22 34 104.7 1 114.0 | -6.46 0.48 221 20:25
10/21/68-10/23/68 5:09 82 92.3 | 114.0 | -6.83 | 10.54 196 21:24
10/22/68-10/24/68 6:08 99 84.0 | 98.6 { -6.75 | 14.46 171 22:27
10/23/68-10/25/68 7:16 126 80.7 {107.6 | -5.97 | 20.96 146 23:32
10/24/68-10/27/68 8:21 97 82.5 | 94.4 | -6.36 | 14.38 121 0:36
10/25/68-10/28/68 9:25 86 89.8 | 114.0 | -6.54 { 11.56 96 1:36
10/25/68-10/29/68 10:30 42 101.5 | 114.0 | -6.23 2.34 71 2:31
11/16/68-11/18/68 2:15 1 113.6 | 114.0 | -5.79 | -5.49 285 18:07
11/17/68-11/19/68 2:53 60 98.0 |114.0 | -6.83 5.63 260 19:04
11/18/68-11/20/68 3:48 96 87.6 |109.4 | -6.68 | 13.62 235 20:07
11/19/68-11/21/68 4:49 105 81.4 | 89.7 | -7.32 | 14.93 210 21:13
11/20/68-11/22/68 5:49 112 80.3 | 88.6 | -9.04 | 14.84 185 22:21
11/21/68-11/23/68 7:09 95 86.4 {108.4 | -6.67 | 13.40 160 23:25
11/22/68-11/25/68 8:16 60 96.7 |114.0 | -6.55 5. 88 135 0:24
11/23/68-11/26 /68 9:28 5 112.4 |114.0 | -5.53 | -4.53 110 1:17
12/14/68-12/16/68 0:43 30 105.5 |114.0 | -6.36 | -0.15 325 16:45
12/15/68-12/17/68 1:29 80 92.8 [114.0 | -6.82 | 10.09 300 17:43
12/16/68-12/18/68 2:27 100 84.3 |100.0 | -6.79 | 14.60 275 18:48
12/17/68-12/19/68 3:03 141 78.7 87.6 {-13.21 | 16.74 250 19.56
12/18/68-12/20/68 4:39 105 82.6 | 98.1 | -7.73 | 14.67 225 21:04
12/19/68-12/21/68 5:53 83 91.2 |114.0 | -6.78 | 10.47 200 | 22:08
12/20/68-12/22/68 7:04 33 104.3 [114.0 | -6.35 0.27 175 23:06

4-21
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Table 3, Direct Ascent Case C

Injection True |Lunar Lighting
Window |Window | Launch Azimuth Anomaly 37 deg W Arrival
Launch Date - Opening | Length (deg) (deg) (hr) Time
Arrival Date G.M.T. | (min.) [Opening|Closing {Opening|Closing | Light | Dark }(hr-min.)
06/08/65-06/11/65 14:07 23 123.5 | 134.5 | -3.42 0.51 324 5:34
06/09/65-06/12/65 14:33 55 108.0 | 132.1 | -5.33 5.19 299 6:21
06/10/65-06/13/65 15:15 67 98.9 | 124.7 | -5.70 8.02 274 7:09
06/11/65-06/14/65 16:02 74 93.2 | 117.4 | -5.71 9.82 249 7:59
06/12/65-06/15/65 16:50 78 90.5 | 113.5 | -6.09 | 10.55 224 8:50
06/13/65-06/16/65 17:43 75 91.7 | 115.4 | -5.77 | 10.08 200 9:41
06/14/65-06/17/65 18:35 68 96.2 | 121.8 | -5.64 8.46 175 10:30
06/15/65-06/18/65 19:29 57 104.1 | 129.2 | -5.33 5.85 150 11:17
06/16/65-06/19/65 20:29 33 117.3 | 133.4 | -4.05 1.80 125 12:03
07/06/65-07/09/65 12:35 48 111.6 | 133.7 | -5.01 4,05 6 4:19
07/07/65-07/10/65 13:14 64 101.4 | 127.1 | -5.61 7.21 335 5:06
07/08/65-07/11/65 13:59 72 94.7 | 119.6 | -5.71 9.29 310 5:55
07/09/65~07/12/65 14:47 77 91.1 | 114.3 | -5.94 | 10.38 285 6:46
07/10/65-07/13/65 15:38 77 91.0 | 114.3 | -5.93 | 10.31 261 7:35
07/11/65-07/14/65 16:31 70 94.5 | 119.5 | -5.62 9.04 236 8:25
07/12/65-07/15/65 17:24 61 101.3 | 127.0 | -5.43 6.73 211 9:14
07/13/65-07/16/65 18:21 43 112.5 | 132.7 | -4.62 3.22 186 10: 00
08/02/65-08/05/65 10:36 43 115.1 | 135.0 | -4.73 3.11 67 2:16
08/03/65-08/06/65 11:12 62 103.6 | 129.2 | -5.59 6.60 42 3:03
08/0-t/85-08/07/65 11:56 71 96.0 | 121.4 | -5.79 8.90 17 3:52
08/05/65-08/08/65 12:44 76 91.6 | 115.1 | -5.83 1} 10.27 347 $o2
08/06/65-08/09/65 13:33 78 90.4 | 113.3 | -6.07 | 10.53 322 3:33
08/07/65-08/10/65 14:27 72 93.0 | 117.3 | -5.60 9.61 297 6:22
08/08/65-08/11/65 15:19 65 98.7 | 124.6 | -5.53 7.59 272 7:11
08/09/65-08/12/65 16:14 50 108.4 | 131.5 | -5.02 4.50 247 7:58
08/29/65-09/01/65 8:34 36 119.5 | 136.4 | -4.36 .65 128 0:0¢
08/30/65-09/02/65 9:06 60 106.0 | 131.6 | -5.62 6.00 104 0:58
08/31/65-09/03/65 9:50 70 97.5 |123.5 | -5.83 8.60 79 1:47
09/01/65-09/04/65 10:38 76 92.1 |115.9 | -5.82 | 10.25 54 2:37
09/02/65~09/05/65 11:29 78 90.0 §{112.1 |-5.71 | 10.84 29 3:28
09/03/65-09/06/65 12:20 76 91.1 |114.6 |-5.91 1}10.26 5 4:18
09/04/65-09/07/65 13:13 69 95.9 |121.5 {-5.66 8. 55 334 5:07
09/05/65-09/08/65 14:06 57 104.2 |129.3 | -5.33 5.82 309 5:55
09/06/65-09/09/65 15:08 31 118.1 1}133.3 | -3.94 1.55 285 6:10
i
|
i
|

$-22
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Table 3. Direct Ascent Case C (Continued)
Injection True |Lunar Lighting
Window |Window | Launch Azimuth Anomaly 37 deg W Arrival
Launch bate - Opening | Length (deg) (deg) (hr) Time
Arrival Date G.M.T. | (min,) [Opening{Closing {Opening|{Closing | Light | Dark [(hr-min.)
09/25/65-09/27/65 6:36 15 128.4 | 135.6 | -3.02 | -0.55 191 21:58
09/26/65-09/28/65 6:59 56 109.9 | 134.4 | -5.51 4.98 166 22:48
09/27/65-09/29/65 7:40 59 99.7 | 126.4 | -5.94 8.11 141 23:38
09/28/65-10/01/65 8:29 76 93.1 | 117.6 | -5.89 | 10.14 117 0:29
09/29/65-10/02/65 9:23 (ki 90.0 { 111.5 | -5.16 | 11.14 92 1:20
09/30/65-10/03/65 - 10:16 75 90.0 | 111.7 | -5.08 | 10.96 67 2:12
10/01/65-10/04/65 11:05 73 93.1 | 117.8 | -5.65 9.59 42 3:01
10/02/65-10/05/65 11:58 63 100.0 | 126.0 | -5.56 7.19 17 3:50
10/03/65-10/06/65 12:55 46 111.2 | 132.7 | -4.81 3.68 347 4:36
10/23/65~10/25/65 4:54 45 116.3 | 136.8 | -4.93 3.07 230 20:36
10/24/65-10/26/65 5:31 66 103.4 | 130.2 | -5.88 7.05 205 21:26
10/25/65-10/27/65 6:17 75 95.1 | 120.9 | -6.00 9.62 180 22:18
10/26/65-10/28/65 7:08 81 90.0 | 112.7 | -6.11 | 11.15 155 23:10
10/27/65-10/30/65 8:13 70 90.0 } 110.0 | -3.35 | 11.47 130 0:02
10/28/65-10/31/65 8:53 79 90.4 | 113.9 | -6.11 | 10.55 105 0:53
10/29/65-11/01/65 9:48 69 96.2 | 122.1 | -5.68 5.49 81 1:43
10/30/65-11/02/65 10:42 55 105.5 | 130.2 | -5.26 5.46 ©56 2:30
10/31/65-11/03/65 11:47 24 121.3 | 133.0 | -3.43 0.66 b3l 3:14
1
|
11714./65-11,/21/65 3:01 19 126.4 | 135.6 | -3.31 ! -0.06 | (I Ny
11/20/65-11/22/65 3:26 58 108.5 | 133.6 | -5.57 . 5.39 269 Lok
11/21/65-11/23/65 1:08 72 98.3 | 125.0 | -6.01 l 8,59 TR 20:07
11/22/65-11/21/65 4:57 79 91.7 | 115.8 | -6.08 ’ 10. 66 ©219 20:59
11/23/65-11/25/65 6:02 71 90.0 | 109.7 | -3.50 ! 11.56 L 195 21:52
11/24/65-11/26/65 6:51 73 90.0 | 111.0 | -4.36 i 11.19 ' 170 22:44
11/25/65~11/27/65 7:38 73 93.3 | 118.2 | -5.69 | 9.55 145 23:35
11/26/65-11/29/65 8:32 62 101.0 | 126.9 | -5.48 6.88 , 120 0:23
11/27/65-11/30/65 9:30 41 113.2 | 133.0 | -4.56 | 3.02 . 95 1:05
H
1

12/17/65-12/19/65 1:28 47 113.9 | 135.4 | -5.03 3.61 334 17:11
12/18/65-12/20/65 2:05 66 101.9 | 128.5 | -5.85 7.35 ;309 18:00
12/19/65-12/21/65 2:51 76 94.1 | 119.2 | -5.99 9.83 284 18:51
12/20,/65-12/22/65 3:16 77 90.0 | 111.6 | -5.19 | 11.26 259 19:43
12/21/65-12/23/65 g7 70 90.0 | 109.7 | -3.45 | 11.40 234 20:36
12/22,/65-12/24/65 o528 77 913 | 115.2 | -3.91 { 10.26 ; 210 21:27
12/23/65-12/25/65 . 6:23 66 97.8 |[123.8 | -5.62 7.94 ¢ 185 22:16
12/24,65-12/26/65 719 51 108.0 | 131.3 | -5.05 | 4.38 160 25:03

E l

? |

\ |

; !
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Table 3. Direct Ascent Case C (Continued)

Injection True |Lunar Lighting

Window |Window | Launch Azimuth Anomaly 37 deg W Arrival

Launch Date - Opening | Length (deg) (deg) (hr) Time
Arrival Date G.M.T. | (min.) |Opening |Closing |Opening{Closing | Light | Dark J(hr-min.)
01/12/66-01/15/66 23:32 38 118.6 136.2 | -4.47 2,22 44 15:09
01/11/66-01/16/66 0:05 62 104.9 | 130.8 | -5.67 6.39 19 15:57
01/15/66-01/17/66 0:48 73 96.1 | 121.9 | -5.94 9.12 349 16:47
01/16/66-01/18/66 1:36 81 90.4 | 113.5 | -6.27 | 10.87 324 17:38
01/17/66-01/19/66 2:42 69 90.0 | 109.4 | -3.31 | 11.42 299 18:30
01/18/66-01/20/66 3:22 78 90.0 | 112.8 | -5.93 | 10.71 274 19:22
01/19/66-01/21/66 4:17 70 95.4 | 120.8 | -5.63 8.76 249 20:12
01/20/66-01/22/66 5:11 57 104.3 | 129.2 | -5.29 5.176 225 20:59
01/21/66-01/23/66 6:15 27 119.4 | 132.6 | -3.60 1.09 200 21:44
02/08/66-02/11/66 21:33 29 123.1 | 136.9 | -3.99 1.03 108 13:04
02/09/66-02/12/66 22:02 59 107.4 | 133.0 | -5.65 5.76 83 13:53
02/10/66-02/13/66 22:45 72 97.7 | 124.2 | -5.98 8,72 58 \ 14:44
02/11/66-02/14/66 23:33 79 91.3 | 115.0 | -6.10 | 10.69 34 ' 15:35
02/13/66-02/15/66 0:39 68 0.0 | 108.9 | -2.99 | 11.54 9 Po16:27
02/14/66-02/16/66 1:28 71 90.0 | 110.3 | -3.93 | 11.17 338 17:18
02/15/66-02/17/66 2:12 73 93.2 | 117.8 | -5.63 9.55 314 18:08
02/16/66-02/18/66 3:06 61 100.9 | 126.6 | -5.44 6.85 289 18:56
02/17/66-02/19/66 4:04 40 113.3 | 132.6 | -4.47 2.90 264 19:42

?
03/08/66-03/11/66 19:55 56 111.1 | 135.7 | -5.59 | 4.85 147 11:45
03/09/66-03/12/66 20:36 72 99.8 | 127.1 | -6.12 = 8.32 122 12:36
03/10/66-03/13/66 21:26 79 92.4 | 116.9 | -6.07 | 10.61 97 Lo13:29
03/11/66-03/14/66 22:34 68 90.0 | 108.7 | -2.74 | 11.81 73 Po1e21
03/12/66-03/15/66 23:33 63 90.0 | 107.3 | -1.52 | 11.77 ; 48 15:14
03/14/66-03/16/66 0:05 78 90.5 | 114.0 | -6.08 | 10,49 { 23 | Y16:05
03/15/66-03/17/66 1:00 67 97.4 | 123.3 | -5.59 8.05 ' 352 0 16:53
03/16/66~03/18/66 1:56 51 108.0 | 131.2 | -5.03 4.58 I 327 ¢17:40
| | ! ,
| .
047/04/66-04/07/66 17:48 45 118.0 | 138.4 i -5.03 2086 0 210 RS
04/03/66-04/08/66 18:24 68 104.0 | 131.4 | ~6.13 , 7.30 - 185 ‘; L1023
04/06,66-04/09/66 19:12 79 94.5 | 120.7 | -6.25 ; 10.16 ' 160 , ©o11:17
0E/0T/766-047/10/66 20:16 75 . 90.0 !110.4 -3.98 | 11.92 | 136 | 12:11
01/08/66-04/11/66 21:31 56 90.0 | 105.0 0.33 ; 12.34 1t | 13:05
0L/09/66-04/12/66 22:10 68 90.0 ] 109.6 |-3.06 ' 11,50 56 i 13:58
04/10/66-04/13/66 22:51 73 93.8 |119.1 -5.76 | 9.38 61 o 1448
04/11/66-04/14/66 23:46 59 102.9 | 128.4 -5.40 ‘ 6.25 RTH C15:36
04/12/66-04/15/66 24:48 31 117.7 1 133.0 |-3.93 W 1.63 il w‘ 16:20
| | | |

el S
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Table 3. Direct Ascent Case C (Continued)
Injection True |Lunar Lighting
Window | Window { Launch Azimuth Anomaly 37 deg W Arrival
Launch Date - Opening | Length (deg) (deg) (hr) Time
Arrival Date G.M.T. { (min.} |OpeningiClosing |Opening{Closing | Light | Dark [(hr-min.)
05/02/66-05/05/66 16:16 60 109.8 | 135.6 | -5.81 5.37 247 8:09
05/03/66-05/06/66 16:59 75 98.3 | 125.9 | -6.30 9.04 223 9:02
05/04/66-05/07/66 17:49 85 90.6 | 114.6 | -6.61 [ 11.44 198 9:57
05/05/66-05/08/66 19:15 59 90.0 | 105.6 | -0.08 12.54 173 10:53
05/06/66-05/09/66 20:11 58 90.0 }105.7 | -0.02 12.26 143 11:48
05/07/66-05/10/66 20:38 80 90.5 | 114.5 | -6.20 | 10.65 123 12:40
05/08/66-05/11/66 21:35 67 98.4 | 124.7 | -5.68 7.85 98 13:29
05/09/66-05/12/66 22:33 48 110.2 | 132.4 | -4.92 3.97 73 14:15
05/29/66-06/01/66 14:17 44 117.4 | 137.7 | -4.96 2.91 309 5:59
05/30/66-06/02/66 14:52 69 103.1 | 130.6 | -6.09 7.43 284 6:51
05/31/66-06/03/66 15:40 80 93.8 | 119.6 | ~-6.28 | 10.40 259 7:45
06/01/66-06/04/66 16:49 71 90.0 | 109.1 | -2.86 12.20 234 8:40
06/02/66-06/05/66 18:03 54 90.0 |} 104.4 0.96 12.56 209 9:36
06/03,/66-06/06/66 18:39 71 90.0 | 110.3 | -3.46 11.57 184 10:30
06/04/66-06/07/66 19:23 72 94.7 | 120.6 | -5.81 9.13 159 11:21
06/05/66-06/08/66 20:20 57 104.6 | 130.0 | -5.37 5.78 135 12:09
06/06/66-06/09/66 21:27 22 121.8 | 132.6 | -3.30 0.46 110 12:53
E '
|
06/25/66-06/28/66 12:26 24 | 125.5 | 136.8 | -3.67 1 0.36 16 | 3535
06/26/66-06/29/66 12:52 61 [ 107.6 | 133.6 | -5.78 5.88 345 ! 4:45
06/27/66-06/30/66 13:35 75 } 97.0 | 123.8 | -6.16 9.27 320 ! 5:37
06/28/66-07/01/66 14:26 84 | 90.0 j 113.0 | -6.22 11.53 295 ‘ 6:31
06/29/66-07/02/66 15:50 58 ' 90.0 | 105.2 0.17 | 12.46 270 , 7:26
06/30/66-07/03/66 16:39 62 90.0 | 107.3 -1.20 | 12.02 245 ! 8:20
07/01/66-07/04/66 17:13 77 ¢ 92.0 | 116.8 | ~5.91 | 10.18 221 ' 9:13
07/02/66-07/05/66 18:09 64 100.4 | 126.8 | ~5.62 7.17 196 ! 10:02
07/03/66-07/06/66 19:10 41 0 113.8 1 133.2 ' -4.53 | 2.85 171 5 10:48
i i !
07/23/66-07/26/66 10:53 55 ‘ 111.2 | 135.5 | -5.51 t 4.73 52 ‘ 2:42
07/24/66-07/27/66 11:33 72 ! 99.5 |126.7 | -6.10 } 8.42 27 ‘ 3:33
07/25/66-07/28/66 12:22 81 | 91.6 |115.9 | -6.25 | 10.93 2 1 426
07/26/66-07/29/66 13:39 62 90.0 | 106.5 | -0.94 | 12.26 331 T 5:20
07/27/66~07/30/66 14:40 56 90.0 | 105.1 0.32 | 12.25 307 6:14
07/28/66-07/31/66 . 15:05 79 90.0 [ 113.2 | -5.89 . 10.90 | 282 [ 707
07/29/66-08/01/66 ' 16:02 68 97.2 {123.5 [-5.69 | 8.24 ' 237 77
07/30/66-08/02/66 F17:00 50 108.6 {131.8 | ~5.05 E 4.48 232 8:41
} | | : | |
3 1 , | \ ‘: ,
| ! t { i |
o I D ;
| | | | | | |
{ ! i i i ! ;
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Table 3. Direct Ascent Case C (Continued)
Injection True |Lunar Lighting
Window | Window | Launch Azimuth Anomaly 37 deg W Arrival
Launch Date - Opening { Length (deg) (deg) (hr) Time
Arrival Date G.M.T. | (min.) |Opening [Closing |Opening{Closing | Light | Dark [(hr-min.)
08/19/66-08/22/66 8:52 50 114.9 | 187.4 | -5.29 3.74 113 0:37
08/20/66-08/23/66 9:29 70 101.8 | 129.4 | -6.14 7.83 89 1:29
08/21/66-08/24/66 10:18 80 93.1 | 118.2 | -6.16 | 10.57 64 2:22
08/22/66-08/25/66 11:31 66 90.0 ] 107.6 | -1.79 | 12.22 39 3:16
08/23/66-08/26/66 12:43 50 90.0 | 103.0 1.87 | 12.52 14 4:10
08/24/66-08/27/66 13:16 68 90.0 | 109.3 | -2.81 | 11.55 343 5:03
08/25/66-08/28/66 13:57 72 94.3 | 119.9 | ~5.77 9.22 318 5:54
08/26/66-08/29/66 14:53 57 104.3 | 129.5 | -5.36 5.83 294 6:41
08/27/66-08/30/66 16:00 22 121.6 | 132.4 | -3.27 0.49 269 7:26
09/15/66-09/17/66 6:48 39 121.2 | 139.2 | -4.72 2,02 176 22:27
09/16/66-09/18/66 7:21 68 105.2 | 132.8 | -6.15 7.00 151 23:20
09/17/66-09/20/66 8:09 80 95.0 | 121.5 | -6.34 | 10.19 126 0:14
09/18/66-09/21/66 9:16 73 90.0 | 109.5 | -3.23 | 12.25 101 1:10
09/19/66-09/22/66 10:42 45 90.0 | 101.2 3.24 | 12.90 76 2:05
09/20/66-09/23/66 11:27 54 90.0 | 104.8 0.72 | 12.29 51 2:59
09/21/66-09/24/66 11:51 77 91.3 | 115.8 | -5.99 | 10.32 26 3:51
09/22/66-09/25/66 12:47 64 100.2 | 126.4 | -5.60 7.19 1 4:39
09/23/66-09/26/66 13:47 40 113.8 | 133.0 | -4.48 2.79 331 5:25
10/13/66-10/15/66 5:11 60 111.3 | 137.1 | -5.89 5.21 214 21:05
10/14/66-10/16/66 5:54 78 98.6 | 126.8 | -6.47 9.26 189 | 22:00
10/15/66-10/17/66 6:46 88 90.1 [ 113.9 | -6.68 | 11.93 I 164 22:57
10/16/66-10/18/66 8:27 49 90.0 | 102.1 2.75 | 13.19 139 238:54
10/17/66-10/20/66 9:32 42 90.0 | 100.4 4.15 | 13.03 114 0:51
10/18/66-10/21/66 9:53 71 90.0 | 110.6 | -3.54 | 11.56 89 1:45
10/19/66-10/22/66 10:38 71 96.0 | 122.4 | -5.83 8.69 64 2:35
10/20/66-10/23/66 11:36 52 107.6 | 131.5 | -5.15 4.80 40 3:22
11/09/66-11/11/66 3:10 40 121.3 [139.4 | -4.75 2,01 278 18:49
11/10/66-11/12/66 3:42 70 104.5 | 132.8 | -6.32 7.39 253 19:43
11/11/66-11/13/66 4:30 84 93.8 |120.4 | -6.57 | 10.83 | 228 20:40
11/12/66-11/14/66 5:52 66 90.0 | 107.0 | -1.02 | 12,97 203 21:38
11/13/66-11/15/66 7:21 38 90.0 98.9 5.39 | 13.46 Lo178 22:37
11/14/66-11/16/66 8:00 55 90.0 | 104.9 0.96 | 12.64 . 153 23:33
11/15/66-11/18/66 8:25 78 92.2 | 117.5 | -6.00 | 10.27 128 0:27
11/16/66-11/19/66 9:23 63 102.0 | 128.5 | -5.65 6. 74 103 1:16
11/17/66-11/20/66 & 10:28 32 | 117.8 | 133.6 | -4.04 1.67 79 2:01
; | |
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Table 3. Direct Ascent Case C (Continued)
Injection True |Lunar Lighting

Window | Window | Launch Azimuth Anomaly 37 deg W Arrival

Launch Date - Opening | Length (deg) (deg) (hr) Time
Arrival Date G.M.T. | (min.) |Opening|Closing |Opening|Closing | Light | Dark (hr-min,)
12/07/66-12/09/66 1:38 58 111.6 | 136.8 | -5.75 4,94 318 17:30
12/08/66-12/10/66 2:19 77 92.6 | 126.7 | -6.43 9.17 293 18:29
12/09/66-12/11/66 3:11 88 90.0 | 113.7 | -6.56 | 12.02 268 19:21
12/10/66-12/12/66 4:54 48 90.0 | 101.8 3.10 | 13.38 243 20:20
12/11/66-12/13/66 5:57 44 90.0 | 100.9 3.94 | 13.22 218 21:18
12/12/66-12/14/66 6:17 76 90.0 | 112.1 | -4.47 | 11.59 193 22:14
12/13/66-12/15/66 7:08 71 97.2 | 124.3 | -5.87 8.50 168 23:06
12/14/66-12/16/66 8:09 50 109.8 | 183.0 | -5.11 4.24 143 23:54
01/02/67-01/05/67 23:43 44 118.0 | 138.0 | -4.96 2.78 27 15:24
01/04/67-01/06/67 0:16 70 102.9 | 130.8 | -6.18 7.61 3 16:16
01/05/67-01/07/67 1:04 82 93.1 | 118.7 | -6.34 | 10.85 333 17:11
01/06/67-01/08/67 2:27 62 70.0 | 106.0 | -0.33 | 12,86 308 18:08
01/07/67-01/09/67 3:48 40 90.0 99.6 4,80 | 13.30 283 19:06
01/08/67-01/10/67 4:22 61 90.0 { 107.0 | -0.56 { 12,38 258 20:02
01/09/67-01/11/67 4:55 76 93.431 119.5 | -5.99 9.86 233 20:56
01/10/67-01/12/67 5:54 60 104.0 | 130.2 | -5.60 6.15 208 21:46
01/11/67-01/13/67 7:05 22 122.4 | 133.2 | -3.34 0.38 183 22:32
01/29/67-02/01/67 21:48 32 123.4 | 138.2 | -4.24 | 1.18 92 13:22
01/30/67-02/02/67 22:16 65 106.0 | 133.2 | -6.05 6.59 67 14:13
01/31/67-02/03/67 23:01 79 95.3 | 121.9 | -6.32 | 10.07 42 15:06
02/02/67-02/04/67 0:10 72 90.0 | 109.0 | -2.82 | 12.41 17 16:02
02/03/67-02/05/67 1:43 39 90.0 99.2 4.95 | 13.26 ) 347 16:58
02/04/67-02/06/67 2:29 48 90.0 | 102.5 2.63 | 12.81 1322 17:55
02/05/67-02/07/67 2:45 81 90.4 | 114.9 | -6.32 | 10.85 297 18:49
02/06/67-02/08/67 3:44 67 99.7 | 126.6 | -5.77 7.57 272 i 19:39
02/07/67-02/09/67 4:47 42 113.9 | 133.8 | -4.64 2.91 248 | 20:26
02/25/67-02/28/67 19:58 2 133.2 | 135.2 | -2.44 | -1.76 156 bo11:14
02/26/67-03/01/67 20:12 62 109.5 | 135.9 | -5.96 5.69 131 bo12:07
02/27/67-03/02/67 20:56 78 97.4 | 125.0 | -6.42 9.56 106 ©13:01
02/28/67-03/03/67 21:55 81 90.0 | 111.6 | -4.92 | 12.20 82 13:57
03/01/67-03/04/67 23:38 39 90.0 99.0 | 5.09 | 13.37 57 14:54
03/03/67-03/05/67 0:40 34 90.0 | 98.0 ; 5.95 !13.19 I 32 15:51
03/04/67-03/06/67 0:56 69 90.0 | 110.0 | -2.94 | 11,72 | 7 16:45
03/05/67-03/07/67 1:38 71 96.1 | 122.7 | ~5.88 8.74 ‘ 336 17:36
03/06/67-03/08/67 2:38 52 108.3 | 132.2 i-5.17 | 4.64 | 311 ' 18:24

l , ! |
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Table 3. Direct Ascent Case C (Continued)
Injection True jLunar Lighting
Window |Window | Launch Azimuth Anomaly 37 deg W Arrival
Launch Date - Opening | Length (deg) (deg) (hr) Time
Arrival Date G.M.T. | (min,) |Opening |Closing [Opening |Closing | Light | Dark |(hr-min,)
03/25/67-03/28/617 18:05 53 115.9 | 139.3 | -5.57 3.87 195 9:54
03/26/67-03/29/67 18:44 76 101.1 | 129.8 | -6.51 8.65 170 10:49
03/27/67-03/30/67 19:35 88 91.1 | 116.0 | -6.80 | 11.81 145 11:47
03/28/67-03/31/67 21:21 417 90.0 | 101.1 3.56 | 13.56 120 12:46
03/29/67-04/01/67 22:46 21 90.0 94.3 9.13 | 13.65 95 13:44
03/30/67-04/02/67 23:10 52 90.0 | 104.2 1.58 | 12.68 70 14:40
03/31/67-04/03/67 23:33 77 92.8 | 118.4 | -5.94 | 10.03 45 15:33
04/02/67-04/04/67 0:31 60 103.5 | 129.6 | -5.54 6.23 20 16:22
04/03/67-04/05/67 1:40 22 121.9 | 132.9 | -3.36 0.48 349 17:07
04/22/67-04/25/67 16:31 68 107.6 | 135.6 | -6.31 6.62 232 8:32
04/23/67-04/26/67 17:19 84 95.3 | 122.8 | -6.70 | 10.68 207 9:30
04/24/67-04/27/67 18:41 68 90.0 | 107.4 | -1.22 | 13.30 182 10:30
04/25/67-04/28/67 20:31 22 90.0 94.4 9.26 | 14.04 157 11:31
04/26/67-04/29/67 21:20 33 90.0 97.9 6.42 | 13.56 132 12:31
04/27/67-04/30/67 21:26 78 90.0 | 112.9 | -5.01 | 11.52 107 13:26
04/28/67-05/01/67 22:21 69 98.7 | 126.0 | -5.88 7.99 83 14:18
04/29/67-05/02/67 23:24 44 113.1 | 183.9 | -4.76 3.19 58 15:05
05/19/67-05/22/67 14:28 51 116.8 | 139.4 | -5.43 3.53 294 6:15
05/20/67-05/23/67 15:05 77 101.1 | 130.1 | -6.58 8.72 269 7:11
05/21/67-05/24/67 15:55 91 90.7 | 115.6 | -7.02 1} 12.17 244 8:11
05/22/67-05/25/67 17:50 44 90.0 | 100.0 4.72 | 14.01 219 9:12
05/23/67-05/26/67 ! 19:16 21 90.0 94.2 9.58 | 14.05 194 10:14
05/24/67-05/27/67 | 19:35 59 90.0 | 100.2 0.43 | 12.87 169 11:14
05/25/67-05/28/67 | 20:05 78 94.1 | 121.0 | -6.20 9.81 144 12:08
05/26/67-05/29/67 b 21:08 58 106.2 | 132.1 | -5.56 5.57 119 12:58
06/15/67-06/18/67 12:40 17 129.2 1137.3 | -3.56 | -0.52 1 4:05
06/16/67-06/19/67 13:00 66 107.5 | 135.0 | -6.16 6.42 330 4:58
06/17/67-06/20/67 13:45 83 95.2 |[122.7 | -6.62 | 10.53 305 5:54
06/18/67-06/21/67 15:06 68 90.0 | 107.5 | -1.26 | 13.27 280 6:55
06/19/67-06/22/67 16:53 26 90.0 95.2 8.68 | 14.14 255 7:56
06/20/67-06/23/67 17:40 40 90.0 99.8 5.18 | 13.66 230 8:57
06/21/67-06/24/67 17:47 85 90.0 115.0 | -6.43 | 11.43 205 9:55
06/22/67-06/25/67 18:50 69 100.2 | 128.2 | -6.01 7.68 180 10:48
06/23/67-06/26/67 19:58 39 116.2 | 135.1 | -4.58 2.39 156 11:36
|
|
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Table 3. Direct Ascent Case C (Continued)
Injection True |Lunar Lighting
Window |Window | Launch Azimuth Anomaly 37 deg W Arrival
Launch Date - Opening | Length {deg) (deg) (hr) Time
Arrival Date G.M.T. | (min.) |Opening [Closing |Opening |Closing | Light | Dark (hr-min.)

07/13/67-07/16/67 11:02 55 113.0 | 137.3 | -5.62 4.50 37 2:52
07/14/67-07/17/67 11:41 77 99.1 | 127.3 | -6.45 9.08 12 3:46
07/15/67-07/18/67 12:34 87 90.0 {113.2 | -6.14 | 12.26 341 4:43
07/16/67-07/19/67 14:27 38 90.0 98.5 13.86 316 5:43
07/17/67-07/20/67 15:41 25 90.0 95.5 13.88 291 6:44
07/18/67-07/21/67 15:57 66 90.0 | 108.6 | -1.38 | 12.53 266 7:42
07/19/67-07/22/67 16:35 76 95.5 | 123.1 | -6.17 9.35 242 8:37
07/20/67-07/23/67 17:39 55 108.5 | 133.6 | -5.46 4.89 217 9:28
08/09/67-08/12/67 9:05 46 117.7 | 138.6 | -5.12 3.02 99 0:49
08/10/67-08/13/67 9:39 73 102.1 | 130.4 | -6.36 8.05 74 1:42
08/11/67-08/14/67 10:28 86 91.8 | 117.0 | -6.58 | 11.47 49 2:38
08/12/67-08/15/67 12:09 48 90.0 | 101.5 3.28 | 13.55 24 3:36
08/13/67-08/16/67 13:44 15 90.0 2.8 | 10.70 | 13.88 353 4:35
08/14/67-08/17/67 14:09 47 90.0 | 102.3 3.19 | 13.16 328 5:34
08/15/67-08/18/67 14:25 81 91.9 | 117.8 | -6.23 | 10.59 303 6:29
08/16/67-08/19/67 15:26 64 103.0 | 130.2 | -5.79 6.68 278 7:21
08/17/67-08/20/67 16:38 26 121.6 | 134.5 | -3.71 0.75 253 8:08
09/05/67-09/07/67 7:08 33 124.1 | 139.4 | -4.39 1.17 160 99.43
09/06/67-09/08/67 7:36 69 105.5 | 133.6 | -6.28 7.08 135 23:36
09/07/67-09/10/67 8:22 84 94.0 |120.6 | -6.62 | 10.87 110 0:32
09/08/67-09/11/67 9:52 59 90.0 | 104.6 13.37 85 1:31
09/09/67-09/12/67 11:45 8 90.0 91.3 [ 12.20 {13.81 61 2:30
09/10/67-09/13/67 12:25 27 90.0 96.1 7.80 | 13.59 36 3:29
09/11/67-09/14/67 ! 12:26 77 90.0 {112.5 | -4.62 | 11.63 11 4:25
09/12/67-09/15/67 . 13:19 70 98.7 1126.3 | -5.94 8.06 340 5:17
09/13/67-09/16/67 ! 14:24 44 113.6 | 134.5 | -4.82 3.13 316 6:05
10/03/67-10/05/67 5:28 62 111.4 | 137.8 | -6.04 5.36 198 21:24
10/04/67-10/06/67 6:11 82 97.5 |126.0 |-6.70 9.95 173 22:21
10/05/67-10/07/67 7:22 78 90.0 |110.0 {-3.37 |13.04 148 23:21
10/06/67-10/09/67 9:27 17 90.0 93.0 }10.59 |14.23 123 0:22
10/07/67-10/10/67 i 10:41 4 90.0 90.7 112,94 |13.79 98 1:23
10/08/67-10/11/67 0 10:42 59 90.0 |106.5 12.68 73 2:20
10/09/67-10/12/67 f11:13 75 95.0 |122.1 |-6.07 9.41 48 3:14
10/10/67-10/13/67 12:15 55 107.9 |132.9 |-5.41 4.96 23 4:03
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Table 3. Direct Ascent Case C

(Continued)

Injection True |Lunar Lighting
Window fWindow | Launch Azimuth Anomaly 37 deg W Arrival
Launch Date - Opening | Length (deg) (deg) (hr) Time
Arrival Date G.M.T. | (min.) |Opening |Closing | Opening|Closing | Light | Dark |(hr-min.)

10/30/67-11/01/67 3:26 40 122.3 | 140.5 | -4.86 1.92 262 19:06
10/31/67-11/02/67 3:57 75 103.7 | 182.9 | -6.60 8.01 237 20:02
11/01/67-11/03/67 4:47 90 92,1 | 118.1 | -6.87 | 11.95 212 21:03
11/02/67-11/04/67 6:41 45 90.0 | 100.1 4,69 | 14.24 187 22:06
11/03/67-11/05/67 - - - - - - - -
11/04/67-11/07/67 8:55 38 90.0 99.4 5.56 | 13.75 137 0:11
11/05/67-11/08/67 9:00 84 91.0 | 117.0{ -6.49 | 11.01 112 1:08
11/06/67-11/09/67 10:04 65 102.6 | 130.1 | -5.87 6.88 87 1:59
11/07/67-11/10/67 11:16 27 121.4 | 184.5 | -3.74 0.80 62 2:46
11/27/67-11/29/67 1:49 59 112.6 | 138.4 | -5.92 4.92 301 17:43
11/28/67-11/30/67 2:30 82 97.9 | 126.8 | -6.81 9.93 277 18:41
11/29/67-12/01/67 3:41 79 90.0 | 110.3 | -3.43 | 13.32 251 19:43
11/30/67-12/02/67 5:51 18 90.0 93.2 | 10.78 | 14.64 226 20:48
12/01/67-12/03/67 7:00 15 90.0 92.7 | 11.33 | 14.42 201 21:52
12/02/67-12/04/67 7:03 70 90.0 | 109.8 | -1.93 | 12.73 176 22:54
12/03/67-12/05/67 7:46 76 97.0 | 125.4 | -6.26 9,02 151 23:49
12/04/67-12/07/67 8:54 51 111.7 | 135.2 | -5.26 3.94 127 0:40
1228/ 67-12/26/67 23:56 34 123.1 | 139.1 | -4.44 1,39 i 15:32
12/25/67-12/27/67 0:23 72 104.3 | 132.9 [ -6.41L 7.53 311 16:25
1,26/67-12/28/67 1:10 88 92.6 | 118.8 | -6.73 1 11.61 16 17:23
L2, 27/67-12/29,67 2:57 49 90.0 | 10L.4 3.69 | 14.15 291 18:26
12/28/67-12/30/67 4:49 2 90.0 90.4 | 13.80 | 14.33 266 19:31
12/29/67-12/31/67 5:12 44 90.0 | 101.0 4.66 | 13.91 291 20:3:4
12/30,/67-01/01/68 5:24 85 91.8 | 118.6 | -6.56 | 11.06 216 21:384
12/31/67-01/02/68 6:30 66 103.9 | 132.0 | -6.03 6.69 191 22:28
01,20/68-01/23/68 22:24 62 109.4 | 135.8 | -3.94 5,65 51 L4:19
01/21/68-01/24/68 23:05 81 96.3 | 124.0 | -6.59 | 10.10 26 P11
01/23/68-01/25/68 0:22 70 90.0 | 108.0 | -1.66 | 13.28 1 16:12
01/214/68-01/26/68 2:25 11 90.0 91.8 | 11.95 | 14.29 331 17:14
01/25/68-01/27/68 3:22 17 90.0 93.4 | 10.60 | 14.24 306 18:17
01/26/68-01/28/68 3:24 73 90.0 | 110.8 | -2.78 | 12.54 281 19:1%
01/27/68-01/29/68 4:10 75 97.7 | 126.5 | ~6.32 8. 85 256 20:14
0L/28/68-01/30/68 5:20 50 113.1 | 136.1 -5.24 BN 231 21-05
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Table 3. Direct Ascent Case C (Continued)

Injection True |Lunar Lighting
Window |Window | Launch Azimuth Anomaly 37 deg W Arrival
Launch Date - Opening | Length (deg) (deg) (hr) Time
Arrival Date G.M.T. | (min.) |Opening |Closing |Opening |Closing | Light | Dark [(hr-min.,)
02/16/68-02/19/68 20:26 54 113.7 | 137.7 | -5.58 4.30 116 12:15
02/17/68-02/20/68 21:04 77 99.2 | 127.5 | -6.47 9.12 91 13:09
02/18/68-02/21/68 22:00 84 90.0 | 112.2 | -5.27 | 12.52 66 14:06
02/20/68-02/22/68 0:07 22 90.0 94.1 9.54 | 14.15 41 15:07
02/21/68-02/23/68 - - - - - - - -
02/22/68-02/24/68 1:40 49 90.0 | 103.2 2.83 | 13.35 345 17:08
02/23/68-02/25/68 1:59 80 93.4 | 120.6 | -6.31 | 10.29 320 18:05
02/24/68-02/26/68 3:03 62 106.1 | 133.1 | -5.81 5.85 295 18:57
03/14/68-03/17/68 18:26 43 120:1 | 139.6 | -4.98 2.43 179 10:08
03/15/68-03/18/68 18:58 74 102.8 | 131.5 | -6.47 8.10 154 11:02
03/16/68-03/19/68 19:47 89 91.4 | 116.7 | -6.83 | 11.89 129 12:00
03/17/68-03/20/68 21:45 37 90.0 97.9 6.24 | 14.12 104 13:01
03/18/68-03/21/68 - - - - - - - -
03/19/68-03/22/68 23:59 27 90,0 96.0 8.14 | 13.86 54 15:03
03/20/68-03/23/68 23:52 85 90.1 | 115.2 { -6.48 | 11.43 29 16:00
03/22/68-03/24/68 0:55 68 101.4 | 129.5 | -6.01 7.39 4 16:53
03/23/68-03/25/68 2:07 34 119.4 | 135.7 | -4.25 1.55 334 17:41
04/11/68-04/14/68 16:49 66 109.1 | 136.6 | -6.23 6.13 217 8:48
04/12/68-04/15/68 17:34 85 95.5 | 123.4 | -6.80 | 10.76 192 9:46
04/13/68-04/16/68 19:05 63 90.0 | 105.4 0.47 | 13.84 167 10:48
04/14/68-04/17/68 - - - - - - - -
04/15/68-04/18/68 - - - - - - - -
04/16/68-04/19/68 22:06 68 90.0 {109.5 | -1.76 [ 12.64 92 13:55
04/17/68-04/20/68 22:48 75 97.3 | 125.6 | -6.21 8.86 67 14:50
04/18/68-04/21/68 23:55 49 112.4 {135.3 | -5.18 3.72 42 15:40
i |
05/08/68-05/11/68 14:47 46 119.6 | 140.2 | -5.16 2.72 . 279 6:30
05/09/68-05/12/68 15:19 78 101.8 {131.2 | -6.71 8.68 254 | 7:27
05/10/68-05/13/68 16:10 94 90.2 |115.1 | -7.19 | 12.67 229 | 8:29
05/11/68~05/14/68 18:27 27 90.0 95.2 8.92 | 14.74 204 | 9:34
05/12/68-05/15/68 - - - - - - - -
05/13/68-05/16/68 20:19 46 90.0 |101.8 4.15 | 13.89 | 154 11:44
05/11/68-05/17/68 20:34 83 93.0 |120.5 i -6.45 | 10.62 ! 129 12:43
05/15/68-05/18/68 21:41 62 | 106.1 |133.4 {-5.88 | 5.92 ' 104 I 13:36
| l
i : !
| | | -
)
| |
- No launch window for *his date { i i
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Table 3. Direct Ascent Case C (Continued)
Injection True jLunar Lighting
Wwindow [ Window | Launch Azimuth Anomaly 37 deg W Arrival

Launch Date - Opening | Length (deg) (deg) (hr) Time

Arrival Date G.M.T. | (min.) |Opening{Closing |Opening [Closing | Light | Dark [(hr-min,)
06/05/68-06/08/68 13:12 64 109.9 | 136.9 | -6.14 5,78 316 5:09
06/06/68-06/09/68 13:55 85 95.8 | 124.0 | -6.85 | 10.67 291 6:07
06/07/68-06/10/68 15:24 65 90.0 | 106.0 0.10 | 13.98 265 7:11
06/08/68-06/11/68 - - - - _ _ _
06/09/68-06/12/68 18:29 17 90.0 93.3 { 11.10 | 14.68 215 9:24
06/10/68-06/13/68 18:25 80 90.0 | 113.1 | -4.27 { 12.53 190 10:28
06/11/68-06/14/68 19:21 75 99.7 | 129.2 | -6.39 8.34 165 11:25
06/12/68-06/15/68 20:36 42 117.3 |} 137.2 | -4.84 2.40 140 12:16
07/02/68-07/05/68 11:20 49 116.6 | 138.6 | -5.28 3.38 23 3:05
07/03/68-07/06/68 11:53 77 100.4 | 129.2 | -6.58 8.88 352 4:00
07/04/68-07/07/68 12:47 89 90.0 | 113.4 | -6.06 | 12.74 327 4:59
07/05/68-07/08/68 15:01 23 90.0 94.37] 9.72 | 14.69 302 6:03
07/06/68-07/09/68 - - - - - - -
07/07/68-07/10/68 16:37 57 90.0 | 105.5 1.61 | 13.75 251 8:15
07/08/68-07/11/68 17:06 83 94.8 | 123.7 | -6.61 | 10.21 226 9:16
07/09/68-07/12/68 18:17 60 109.4 | 136.0 | -5.84 5.09 202 10:10
07/29/68-08/01/68 9:30 28 124.6 | 137.8 | -4.01 0.76 %4 1:01
07/30/68-08/02/68 9:53 69 104.9 | 132.9 | -6.22 7.13 59 1:53
07/31/68-08/03/68 10:38 86 92.9 | 119.1 | -6.61 | 11.33 3 2:49
08/01/68-08/04/68 12:24 47 90.0 | 100.7 4.15 | 14.10 9 3:49
08/02/68-08/05/68 - - - - - - _
08/03/68-08/06/68 14:53 26 90.0 95.7 8.82 | 14.39 313 5:58
08/04/68-08/07/68 14:47 88 90.0 | 115.8 | -6.55 | 11.97 288 7:00
08/05/68-08/08/68 15:54 72 101.8 | 131.3 | -6.35 7.68 263 7:57
08/06/68-08/09/68 17:13 34 121.5 | 137.6 | -4.38 1.25 238 8:42
08/26/68-08/28/68 7:54 62 109.0 |135.4 |-5.94 5.76 120 23:49
08/27/68-08/30/68 8:35 82 95.7 {123.2 |-6.57 |10.27 95 0:44
08/28/68-08/31/68 9:59 63 90.0 |105.8 |-0.03 |} 13.47 70 1:43
08/29/68-09/01/68 - - - - - - -
08/30/68-09/02/68 - - - - - - -
08/31/68-09/03/68 13:04 64 90.0 |108.1 |-0.53 }13.06 350 4:49
09/01/68-09/04/68 13:40 78 96.5 1125.4 |-6.45 9.41 325 5:46
09/02/68-09/05/68 14:50 54 111.7 |136.5 |-5.55 4,23 300 6:39
- No launch window for this date
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Table 3. Direct Ascent Case C (Continued)

Injection True {Lunar Lighting
Window | Window { Launch Azimuth Anomaly 37 deg W Arrival
Launch Date - Opening | Length (deg) (deg) (hr) Time
Arrival Date G.M.T. | (min.) {Opening|Closing [Opening [Closing | Light lDa,rk (hr-min.)
09/22/68-09/24/68 5:54 54 114.5 | 138.2 | -5.55 4.11 | 183 21:43
09/23/68-09/25/68 6:31 78 99.1 | 127.7 | -6.55 9.25 158 23:38
09/24/68-09/26/68 7:33 82 90.0 | 111.3 | -4.42 | 12.86 133 23:36
09/25/68-09/28/68 9:54 5 90.0 90.8 | 13.16 | 14.22 108 0:38
09/26/68-09/29/68 - - - - - - 83 -
09/27/68-09/30/68 11:21 43 90.0 | 101.0 4.60 | 13.76 58 2:43
09/28/68-10/01/68 11:33 82 92.9 | 120.2 | -6.42 | 10.63 33 3:41
09/29/68-10/02/68 12:38 63 105.9 | 133.5 | -5.95 6.04 8 4:34
10/19/68-10/21/68 3:57 31 125.0 | 139.2 | -4.24 0.89 246 19:31
10/20/68-10/22/68 4:22 72 104.7 | 133.4 | -6.44 7.53 221 20:25
10/21/68-10/23/68 5:09 89 92.3 |118.4 | -6.81 | 11.81 196 21:24
10/22/68-10/24/68 7:08 40 90.0 98.6 5.93 | 14.43 171 22:27
10/23/68~10/25/68 - - - - - - - -
10/24/68-10/27/68 9:37 21 90.0 94.4 9.89 | 14.35 121 0:36
10/25/68-10/28/68 9:27 86 90.0 | 115.2 { -6.20 | 11.87 P96 1:36
10/26/68-10/29/68 10:30 71 101.5 {130.4 | -6.21 7.59 4 | 2:31
10/27/68-10/30/68 11:46 34 120.5 | 136.7 | -4.32 1.39 . 46 ! 3:15
11/16/68~-11/18/68 2:15 57 113.6 | 138.5 | -5.77 4.52 285 | 18:07
11/17/68-11/19/68 2:53 82 98.1 | 127.0 | -6.81 9.88 ' 260 i 19:04
11/18/68-11/20/68 4:08 76 90.0 |109.4 | -2.60 | 13.59 £ 235 20:07
11/19/68-11/21/68 - - - - - - Lo~ g -
11/20/68-11/22/68 - - - - - - T : -
11/21/68-11/23/68 7:38 65 90.0 |108.3 | -0.43 | 13.38 © 160 . 23:25
11/22/68-11/25/68 8:17 80 96.7 |126.1 | -6.53 9.47 i 185 0:24
11/23/68-11/26/68 9:28 53 112.4 | 136.8 | -5.50 4,02 110 1:17
12/13/68-12/15/68 0:24 22 127.4 | 137.5 | -3.60 | -0.05 350 . 15:52
12/14/68-12/16/68 0:43 70 105.6 {133.9 -6.34 7.13 325 16:45
12/15/68-12/17/68 1:29 88 92.8 | 119.4 | -6.81 | 11.67 © 300 17:43
12/16/68-12/18/68 3:23 45 90.0 i 99.9 5.02 ! 14.58 © 275 18:48
12/17/68-12/19/68 - - o - - A -
12/18/68-12/20/68 5:50 34 90.0 | 98.0 7.35 | 14.64 1225 . 21:04
12/19/68-12/21/68 5:52 90 91.1 !118.6 -6.96 ) 11.72 200 22:08
12/20/68-12/22/68 7:04 70 104.4 ! 133.7 | -6.34 6.94 175~ 23:06
[
| i :
! |
| l ?
i | | |
~ No launch window for Fhis date{ E ! ‘
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Table 4. Parking Orbit Ascent.
Parking Orbit |Lunar Lighting
Window | Window | Launch Azimuth Coast Time 37 deg W Arrival

Launch Date - Opening | Length (deg) {min) (hr) Time

Arrival Date G.M.T. | (min.) {Opening {Closing |Opening Closing | Light ) Dark |(hr-min.)
05/29/65-06/01/65 coast tjme greater than 40 minute%
05/31/65-06/02/65 02:56 10 113.0 | 114.0 20.0 ] 19.5 169 22:51
06/01/65-06/03/65 03:51 37 | 110.2 | 114.0 20.0 | 19.9 144 | 23:53
06/02/65-06/05/65 04:39 74 105.8 | 114.0 20.0 | 16.4 119 00:50
06/03/65-06/06/65 05:22 115 100.5 | 114.0 20.0 | 14.3 94 01:43
06/04/65-06/07/65 05:59 158 94.6 | 114.0 20.0 | 12.0 69 02:32
06/05/65-06/08/65 06:49 186 90.0 | 114.0 19.2 ] 9.7 44 | 03:18
06/06/65-06/09/65 08:18 173 90.0 | 114.0 16.3 7.4 19 | 04:03
06/07/65-06/10/65 09:46 161 90.0 | 114.0 13.5 | 5.3 349 04:48
06/08/65-06/11/65 11:14 147 90.0 | 114.0 10.8 | 3.3 324 05:34
06/09/65-06/12/65 12:43 121 90.0 | 110.4 8.2 2.0 299 06:21
06/10/65-06/13/65 14:11 75 90.0 101.3 5.9 2.0 274 07:10
06/11/65-06/14/65 15:33 40 90.0 95.4 4.1 2.0 249 07:59
06/12/65-06/15/65 16:41 22 90.0 92.8 3.2 2.0 224 08:50
06/13/65-06/16/65 17:26 29 90.0 93.9 3.6 | 2.0 200 09:40
06/14/65-06/17/65 17:50 57 90.0 98.5 4.9 | 2.0 175 10:30
06/15/65-06/18/65 18:02 96 90.0 | 106.6 7.0 2.0 150 11:17
06/16/65-06/19/65 18:09 132 90.0 | 114.0 9.3 2.6 125 12:03
06/17/65-06/20/65 18:13 145 90.0 | 114.0 11.8 4.4 101 12:46
06/18/65-06/21/65 18:16 157 90.0 | 114.0 14.4 | 6.4 76 13:29
06/19/65-06/22/65 18:17 168 90.0 | 114.0 17.0 | 8.5 51 14:12
06/20/65-06/23/65 18:19 180 90.0 | 114.0 19.8 [ 10.7 26 14:55
06/21/65-06/24/65 19:12 141 95.9 |114.0 20.0 | 13.0 2 15:41
06/22/65-06/25/65 20:12 99 102.0 | 114.0 20.0 | 15.2 330 16130
06/23/65-06/26/65 21:16 58 |107.4 |114.0 20.0 | 17.2 305 17:24
06/24/65-06/27/65 22:23 24 |[111.5 {114.0 20.0 | 18.9 280 18:23
06/25/65-06/28/65 23:31 3 113.7 |114.0 20.0 |19.8 255 19:26
06/27/65-06/29/65 006:37 4 |113.6 |114.0 20.0 |19.8 230 | 20:32
06/28/65-06/30/65 01:37 25 111.5 |114.0 20.0 |18.8 205 21:37
06/29/65-07/01/65 02:30 60 |107.6 |114.0 20.0 |17.1 180 | 22:39
06/30/65-07/02/65 03:16 101 102.4 {114.0 20.0 |15.0 155 | 23:35
07/01/65-07/04/65 03:57 145 96.5 |114.0 20.0 112.7 130 |} 00:27
07/02/65-07/05/65 04:34 189 90.2 [114.0 20.0 [10.4 105 | 01:16
07/03/65-07/06/65 06:03 178 90.0 |114.0 17.2 8.1 80 | 02:02
07/04/65-07/07/65 07:32 165 90.0 [114.0 14.3 | 5.9 56 | 02:47
07/05/65-07/08/65 09:00 151 90.0 |114.0 11.6 | 3.8 31 | 03:32
07/06/65-07/09/65 10:28 136 90.0 {114.0 9.0 | 2.0 6 04:19
07/07/65-07/10/65 11:56 89 90.0 |103.8 6.6 | 2.0 335 05:06
07/08/65-07/11/65 13:20 50 90.0 97.0 4.6 | 2.0 310 05:56
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Table 4. Parking Orbit Ascent, (Continued)

Parking Orbit | Lunar Lighting
Window | Window | Launch Azimuth Coast Time 37 deg W Arrival
Launch Date - Opening | Length (deg) {(min) (hr) Time
Arrival Date G.M.T. | (min,) |Opening |Closing {Opening |Closing | Light | Dark [(hr-min.)

07/09/65-07/12/65 14:34 26 90.0 | 93.4 3.310 2.0 235 06:46
07/10/65-07/13/65 15:26 25 90.0 | 93.2 3.3 2.0 261 07:36
07/11/65-07/14/65 15:55 46 90.0 | 96.7 4.4 2.0 236 08:26
07/12/65-07/15/65 16:11 83 90.0 | 103.7 6.3 2.0 211 09:14
07/13/65-07/16/65 16:19 128 90.0 | 114.0 8.5 2.0 186 10:00
07/14/65-07/17/65 16:24 141 90.0 | 114.0 11,0 3.8 161 10:44
07/15/65-07/18/65 16:26 153 90.0 | 114.0 13.6 5.8 137 11:27
07/16/65-07/19/65 16:28 165 90.0 | 114.0 16.2 7.9 112 12:09
07/17/65-07/20/65 16:30 176 90.0 | 114.0 18.9 | 10.0 87 12:51
07/18/65-07/21/65 17:03 156 93.7 | 114.0 20.0 | 12.2 63 13:34
07/19/65-07/22/65 18:00 114 99.8 | 114.0 20.0 | 14.4 33 14:21
07/20/65-07/23/65 19:00 74 | 105.4 | 114.0 20.0 | 16.4 13 15:11
07/21/65-07/24/65 20:04 37 | 109.9 | 114.0 20.0 | 18.2 341 16:05
07/22/65-01/25/65 21:10 10 113.0 | 114.0 20.0 ] 19.5 316 17:06
07/23/65-07/26/65 coast time is grgater thah 20 minjtes
07/24/65-07/27/65 23:18 12 112.8 | 114.0 20,0 | 19.4 266 19:15
07/26/65-07/28/65 00:15 42 109.6 | 114.0 20,0 | 18.0 241 20120
07/27/65-07/29/65 01:05 83 104.8 | 114,0 20.0 | 15.9 216 21:20
07/23/65-07/30/65 01:49 128 99.0 |114.0 20.0 | 13.6 191 22:16
07/29/65-07/31/65 02:29 173 92.6 | 114.0 20.0 { 11.2 166 23:07
07/30/65-08/01/65 03:41 183 90.0 | 114.0 18.1 2,8 14t 12336
07/31/65-08/03/65 05:13 169 90.0 {114,0 15.2 | 6.5 117 | 0013
08/01/65-08/04/65 06:43 156 90.0 |114.0 12.3 1.4 92 01:29
08/02/65-08/05/65 08:13 141 90.0 | 114.0 9.7 1 2.4 67 02:16
08/03/65-08/06/65 09:42 100 90.0 | 106.1 7.2 2.0 120 0300
08/04/65-08/07/65 11:09 59 90.0 | 98.4 5.1 2.0 17 3152
08/05/65-08/08/65 12:26 29 90.0 | 93.38 3.5 | 2.0 347 04 :42
08/06/65-08/09/65 13:25 21 90.0 | 92.7 3.1 2.0 322 05:32
08/07/65-08/10/65 14:01 37 90.0 | 95.1 3.9 | 2.0 207 06:22
08/08/65-08/11/65 i 14:19 70 90.0 | 101.1 5.6 | 2.0 272 07:11
08/09/65~08/12/65 | 14:29 114 90.0 {110.6 TN 2.0 247 071 5%
08/10/65-08/13/65 14:34 138 90.0 l114.0 10.2 3.3 223 03:13
08/11/65-08/14/65 14:37 150 90.0 |[114.0 12.8 5.2 198 09:26
08/12/65-08/15/65 14:39 161 90.0 |114.0 15.5 7.3 173 10:08
03/13/65-08/16/65 | 14:40 173 90.0 [114.0 18,2 | 148 10:50
03/14/65-08/17/65 ; 14:59 167 92.0 1114.0 200 i11.6 124 | 11:32
03/15/65-08/18/65 , 15:54 125 98.2 |114.0 20,0 113 5 99 112:17
0%/16/65-08/19/65 i 16:52 85 1103.8 {114.0 20,0 | 15.9 74 13:04
03/17/65-08/20/65 | 17:52 boar | 103.7 |114.0 20.0 |17.7 49 13:55
03/18/65-08/21/65 ’ 18:55 | 16 112.3 [114.0 20,0 | 19,2 24 14:51

I

11 i

| | |

| s :
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Table 4. Parking Orbit Ascent. (Continued)
Parking Orbit |Lunar Lighting
Window | Window | Launch Azimuth Coast Time 37 deg W Arrival

Launch Date - Opening | Length (deg) (min) (hr) Time

Arrival Date G.M.T. | (min,) {Opening |Closing |Opening|Closing | Light | Dark [(hr-min.)
08/19/65-08/22/65 coast time is greater thah 20 mingtes
08/20/65-08/23/65 21:01 1 | 113.9 | 114.0 20.0 | 20.0 328 | 16:55
08/21/65-08/24/65 21:59 23 111.6 | 114.0 20.0 | 18.9 303 17:59
08/22/65-08/25/65 22:52 60 107.5 | 114.0 20.0 | 17.1 278 19:01
08/23/65-08/26/65 23:38 105 102.0 | 114.0 20.0 | 14.8 253 19:59
08/25/65-08/27/65 00:20 152 95.7 | 114.0 20.0 | 12.3 228 | 20:53
08/26/65-08/28/65 01:08 189 90.0 | 114.0 19.5 9.8 203 | 21:44
08/27/65-08/29/65 02:44 175 90.0 | 114.0 16.3 7.4 178 | 22:33
08/28/65-08/30/65 04:18 162 90.0 | 114.0 13.3 | 5.1 153 | 23:21
08/29/65-09/01/65 05:52 147 90.0 | 114.0 10.5 3.0 129 | 00:09
08/30/65-09/02/65 07:24 114 90.0 | 108.7 7.9 2.0 104 00:58
08/31/65-09/03/65 08:54 68 90.0 | 99.9 5.5 2.0 79 01:47
09/01/65-09/04/65 10:17 33 90.0 94.3 3.7 2.0 54 02:37
09/02/65-09/05/65 11:24 16 90.0 92.1 2.9 2.0 29 03:28
09/03/65-09/06/65 12:07 26 90.0 | 93.4 3.3 | 2.0 5 | 04:18
09/04/65-09/07/65 12:29 55 90.0 98.3 4.9 2.0 334 05: 07
09/05/65-09/08/65 12:40 97 90.0 |106.7 7.0 2.0 309 05:55
09/06/65-09/09/65 12:45 133 90.0 | 114.0 9.4 2.6 285 06:40
09/07/65-09/10/65 12:48 146 90.0 | 114.0 11.9 4.5 260 07:24
09/08/65-09/11/65 12:50 158 90.0 | 114.0 14.6 6.6 235 08:07
09/09/65-09/12/65 12:51 169 90.0 | 114.0 17.3 8.8 210 08:49
09/10/65-09/13/65 12:54 178 90.3 |114.0 20.0 | 11.0 186 09:31
09/11/65-09/14/65 13:50 136 96,6 | 114.0 20.0 | 13.2 161 10:15
09/12/65-09/15/65 14:48 94 102.5 {114.0 20.0 | 15.4 136 11:01
09/13/65-09/16/65 15:47 55 107.7 |114.0 20.0 | 17.3 111 11:51
09/14/65-09/17/65 16:49 21 111.7 |114.0 20.0 |19.0 87 12:45
09/15/65-09/18/65 coast time is greater than 20 minues
09/16/65-09/19/65 coast tine is greater than 20 minukes
09/17/65-09/20/65 19:50 8 1113.2 |{114.0 20.0 119.6 12 15:45
09/18/65-09/21/65 20:43 39 109.9 |114.0 20.0 |18.1 340 16:45
09/19/65-09/22/65 21:30 81 105.0 |114.0 20.0 {16.0 315 17:44
09/20/65-09/23/65 22:12 127 99.0 |114.0 20.0 |13.6 290 18:39
09/21/65-09/24/65 22:51 175 92.3 |114.0 20,0 |11.1 266 19:31
09/23/65-09/25/65 00:09 182 90.0 |114.0 17.8 8.5 241 20:21
09/24/65-09/26/65 01:45 168 90.0 |114.0 14.7 6.1 216 21:10
09/25/65-09/27/65 03:21 154 90.0 |114.0 11.7 3.8 191 21:58
09/26/65-09/28/65 04:57 133 90.0 [112.7 5.8 2,0 166 2248
09/27/65-09/29/65 06:31 82 90.0 {102.3 6.2 2.0 141 23:38
09/28/65-10/01/65 08:01 40 90.0 95.3 4,1 2.0 117 00;29
09/29/65-10/02/65 09:18 14 90,0 91.7 2.7 2,0 92 01:20
09/30/65-10/03/65 10:11 14 90.0 91.7 2,7 2.0 67 0212
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Table 4. Parking Orbit Ascent. (Continued)

Parking Orbit | Lunar lLighting
Window | Window | Launch Azimuth Coast Time 37 deg W Arrival

[.aunch Mate - Opening | Length (deg) (min) (hr) Time

Arrival Date G.M.T. }| {min.) |Opening|Closing |Opening|Closing | Light | Dark {(hr-min.)
10/01/65-10/04/65 10:38 38 90.0 | 95.3 4.0 2.0 42 1 03:01
10/02/65~10/05/65 10:51 77 90.0 | 102.5 6.0 2.0 17 3:50
10/03/65-10/06/65 10:58 125 90.0 | 113.2 8.3 2.0 347 04:36
10/04/65-10/07/65 11:01 141 90.0 | 114.0 10.9 3.7 323 05:20
10/05/65-10/08/65 11:03 153 90.0 | 114, 0 13.5 5.8 298 06:03
10/06/65-10/09/65 11:03 165 90.0 | 114.0 16.3 7.9 273 06:46
10/07/65-10/10/65 11:04 177 90.0 | 114.0 19.1 } 10.2 249 07:28
10/08/65-10/11/65 11:43 151 94.4 | 114.0 20.0 | 12.5 234 08:12
10/09/65-10/12/65 12:41 108 100.7 | 114,0 20.0 | 14.7 199 08:58
10/10/65-10/13/65 13:41 66 106.3 | 114.0 20.0 | 16.8 174 09:48
10/11/65-10/14/65 14:43 29 | 110.8 | 114.0 20.0 | 18.6 149 10:41
10/12/65-10/15/65 15:46 1 113.9 | 114.0 20.0 | 19.9 124 11:37
10/13/65-10/16/65 coast tine is grgater thag 20 minytes
10/14/65-10/17/65 coast tifne is greéater than 20 minytes !
10/15/65-10/18/65 18:40 23 111.6 |114.0 20.0 { 18.9 49 14:37
10/16/65-10/19/65 19:27 61 107.4 |114.0 20.0 | 17.0 24 -15:35
10/17/65~10/20/65 20:10 105 101.9 ]114.0 20.0 | 14.8 354 16:29
10/18/65-10/21/65 20:48 152 95.5 |114.0 20.0 [ 12.3 329 17:20
10/19/65-10/22/65 21:36 188 90.0 |114.0 19.4 9.8 304 1%:10
10/20/65-10/23/65 23:12 174 90.0 |114.0 16.2 7.3 279 15:58
10/22/65-10/24/65 00:47 160 90.0 [114.0 13.1 4,9 255 19:47
10/23/65-10/25/65 02:24 145 90.0 |114.0 10.1 2.7 230 20:36
10/24/65-10/26/65 04:00 103 90.0 [106.2 7.3 2.0 205 12126
10/25/65-10/27/65 | 05:36 54 90.0 | 97.5 4.8 | 2.0 R 200K
10/26/65-10/23/65 ‘ 07:03 19 90.0 92,3 3.0 2,0 l 155 L2310
10/27/65-10/30/65 ! 08:08 6 90.0 | 90.7 2.0 2.0 L1300 L0002
10/28/65-10/31/65 08:45 29 90.0 1| 92.8 3.1 2,0 LS o0
10/29/65-11/01/65 09:02 57 90.0 | 98.6 5.0} 2.0 T R P
10/30/65-11/02/65 | 09:10 | 102 90.0 {107.9 7.2 | 20 Eoss oz
10/31/65-11/03/65 | 09:14 135 90.0 |[114.0 9.7 2.9 ! 31 03:14
11/01/65-11/04/65 09:15 148 90.0 [114.0 12.4 4.9 Log 03453
11/02/65-11/05/65 09:186 160 90.0 {114.0 15.1 7.0 337 04:40
11/03/65-11/06/65 1 09:17 171 90.0 |114.0 17.8 | 9.2 |312 05:22
11/04/65-11/07/65 i 09:30 170 91.6 |114.0 20,0 11.5 233 06:06
11/05/65-11/08/65 i 10:28 126 98,1 (114.0 20.0 (13.7 263 06:51
11/06/65-11/09/65 11:28 83 |104.1 [114.0 20.0 116.0 238 07:10
11/07/65-11/10/65 12:31 43 1109.3 |114.0 20,0 (13,0 213 05:33
11/08/65-11/11/65 13:36 10 {113.0 (114.0 20.0 |[19.6 188 09:30
11/09/65-11/12/65 coast tithe is grehter than|20 minufes i
11/10/65-11/13/65 coast tithe is grepter than|20 minu?es
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Table 4. Parking Orbit Ascent. (Continued)
Parking Orbit |Lunar Lighting
Window [Window [ Launch Azimuth Coast Time 37 deg W Arrival

Launch Date - Opening | Length (deg) (min) (hr) Time

Arrival Date G.M.T. | (min.) |Opening [Closing |Opening |Closing | Light | Dark |(hr-min.)
11/11/65-11/14/65 16:37 13 | 112.7 | 114.0 20.0 | 19.4 113 12:32
11/12/65-11/15/65 17:27 47 | 108.9 | 114,0 20.0 | 17.7 88 13:31
11/13/65-11/16/65 18:11 89 | 103.9 | 114.0 20,0 { 15.6 63 14:25
11/14/65-11/17/65 18:50 134 97.9 | 114.0 20,0 | 13.2 38 15:16
11/15/65-11/18/65 19:25 180 91.4 | 114.0 20.0 | 10.8 14 16:05
11/16/65-11/19/65 20:47 179 90.0 | 114.0 17.5 8.3 344 16:52
11/17/65-11/20/65 22:20 166 90.0 | 114.0 14.4 5.9 319 17:39
11/18/65-11/21/65 23:55 152 90.0 | 114.0 11.4 3.6 294 18:27
11/20/65-11/22/65 01:30 127 90.0 | 111.3 8.5 2.0 269 19:16
11/21/65-11/23/65 03:07 74 90.0 | 101.0 5.9 2.0 244 20:07
11/22/65-11/24/65 09:39 32 90.0 94.0 3.6 2.0 219 20:59
11/23/65-11/25/65 05:56 6 90.0 | 90.8 2.3 | 2.0 195 21:52
11/24/65-11/26/65 06:46 10 90.0 | 91.3 2.5 | 2.0 170 | 22.44
11/25/65-11/27/65 07:10 40 90.0 | 95.6 4.0 | 2.0 145 23:35
11/26/65-11/29/65 07:20 82 90.0 }103.5 6.2 ] 2.0 120 00:23
11/27/65-11/30/65 07:25 129 90.0 |{114.0 8.7 | 2.1 95 | 01:08
11/28/65-12/01/65 07:27 142 90.0 |114.0 11.2 | 4.0 71 01:52
11/29/65-12/02/65 07:28 155 90.0 |114.0 13.9 6.0 46 02:34
11/30/65-12/03/65 07:29 166 90.0 |114.0 16.6 8.2 21 03:15
12/01/65-12/04/65 07:29 178 90.0 |114.0 19.4 |10.4 352 03:57
12/02/65-12/05/65 08:12 147 95.0 |114.0 20.0 [12.6 327 04:41
12/03/65~-12/06/65 09:10 104 101.2 |114.0 20.0 [14.9 303 05:28
12/04/65-12/07/65 10:12 62 106.9 |114.0 20.0 [17.0 278 06:19
12/05/65-12/08/65 11:17 25 111.4 |114.0 20.0 |18.8 253 07:15
12/06/65-12/09/65 coast time is grdater thar 20 minues
12/07/65-12/10/65 coast tine is grdater thar] 20 minutes
12/08/65-12/11/65 14:28 5 113.5 |{114.0 20.0 |19.8 178 10:22
12/09/65-12/12/65 15:22 36 110.0 |[114.0 20.0 {18.3 153 11:24
12/10/65-12/13/65 16:09 77 105.5 |[114.0 20.0 |16.2 128 12:21
12/11/65-12/14/65 16:50 121 99.7 |114.0 20,0 [13.9 103 13:14
12/12/65~12/15/65 17:28 167 93.4 |114.0 20.0 [11.5 78 14:03
12/13/65-12/16/65 18:31 184 90.0 |114.0 18.5 9.1 53 14:50
12/14/65-12/17/65 20:03 170 90.0 |[114.0 15.4 | 6.7 28 15:37
12/15/65-12/18/65 21:35 156 90.0 {114.0 12.4 4.4 4 16123
12/16/65-12/19/65 23:09 141 90.0 |[114.0 9.6 2.3 334 17:11
12/18/65-12/20/65 00:43 94 90.0 |104.6 7.0 2.0 309 18:00
12/19/65-12/21/65 02:16 47 90.0 96.4 4.5 2.0 284 18:51
12/20/65-12/22/65 03:40 14 90.0 91.7 2.7 2.0 259 19:43
12/21/65-12/23/65 04:41 6 90.0 90.8 2.3 2.0 234 20:36
12/22/65-12/24/65 05:14 27 90.0 | 93.6 3.4 2.0 210 {2127
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Table 4. Parking Orbit Ascent. (Continued)
Parking Orbit | Lunar Lighting
Window | Window | Launch Azimuth Coast Time 37 deg W Arrival

Launch Date - Opening | Length (deg) (min) (hr) Time

Arrival Date G.M.T. | (min.) |Opening|Closing |Opening |Closing { Light | Dark {(hr-min,)
12/23/65-12/25/65 05:28 65 90.0 | 100.2 5.4 2.0 185 22:16
12/24/65-12/26/65 05:35 112 90.0 | 110.3 7.7 2.0 160 23:03
12/25/65-12/27/65 05:38 137 90.0 | 114.0 10.3 3.3 135 23:47
12/26/65-12/29/65 05:39 150 90.0 | 114.0 12.9 5.3 110 01:00
12/27/65-12/30/65 05:40 162 90.0-| 114,0 15.6 7.4 86 01:10
12/28/65-12/31/65 05:40 173 90.0 | 114.0 18.3 9.5 61 01:51
12/29/65-01/01/66 06:00 165 92.3 | 114.0 20.0 | 11.7 36 02:33
12/30/65-01/02/66 06:55 123 98.5 | 114.0 20.0 | 13.9 12 03:17
12/31/65-01/03/66 07:53 81 | 104.3 | 114.0 20.0 | 16.0 343 04:05
01/01/66-01/04/66 08:55 42 109.3 | 114.0 20.0 | 18. 04:57
01/02/66-01/05/66 10:00 10 | 112.9 | 114.0 20.0 | 19.5 05:55
01/03/66-01/06/66 coast time is greater thah 20 mingtes
01/04/66-01/07/66 coast tﬁe is greater thaj 20 minjtes
01/05/66-01/08/66 13:08 23 | 111,7 | 1i4.0 20.0 | 18.9 218 09:07
01/06/66-01/09/66 13:59 62 | 107.4 | 114.0 20.0 | 17.0 193 10:09
01/07/66-01/10/66 14:45 107 | 101.7 }114.0 20.0 | 14.7 168 11:05
01/08/66~01/11/66 15:25 154 95.4 | 114.0 20.0 | 12.2 143 11:58
01/09/66-01/12/66 16:14 188 90.0 |114.0 19.4 | 9.7 118 12:47
01/10/66-01/13/66 17:48 174 90.0 |114.0 16.2 7.3 93 13:35
01/11/66-01/14/66 19:21 161 90.0 |114.0 13.2 5.0 68 14:21
01/12/66-01/15/66 20:54 146 90.0 {114.0 10.3 2.9 44 15:09
01/13/66-01/16/66 22:28 109 90.0 | 107.6 7.6 | 2.0 19 15:57
01/15/66-01/17/66 00:01 60 90.0 | 98.6 5.1 | 2.0 349 | 16:47
01/16/66-01/18/66 01:28 23 90.0 92.8 3.2 2,0 324 17:38
01/17/66-01/19/66 | 02:37 5 90.0 | 90.7 2.3 1 2.0 299 | 18:30
01/18/66-01/20/66 03:17 18 90.0 | 90.0 2.9 | 2.0 o74 | 19:22
01/19/66-01/21/66 03:40 52 90.0 | 97.7 4.7 | 2.0 249 | 20:11
01/20/66-01/22/66 03:44 97 90.0 |106.7 7.0 2.0 225 21:59
01/21/66-01/23/66 03:48 133 90.0 |114.0 9.5 2.7 200 | 21:44
01/22/66-01/24/66 ' 03:50 146 90.0 |114.0 12,1 | 4.7 175 | 22:27
01/23/66-01/25/66 | 03:51 158 90.0 |114.0 14.7 | 6.7 150 | 23:08
01/24/66-01/26/66 | 03:51 169 90.0 |114.0 17.4 | 8.8 126 | 23:48
01/25/66-01/28/66 .| 03:53 178 90.3 |114.0 20.0 |11.0 101 00:28
01/26/66-01/29/66 ‘ 04:46 137 96.4 |114.0 20.0 {13.2 76 | 01:10
01/27/66-01/30/66 ] 05:41 96 |102.3 [114.0 20.0 {15.3 52 | 01:55
01/28/66-01/31/66 i 06:39 57 107.5 |114.0 20.0 117.3 27 02:44
01/29/66-02/01/66 ! 07:41 22 111.7 |114.0 20.0 }119.0 2 03:37
01/30/66-02/02/66 i coast tilne is grdater than 20 minutes
01/31/66-02/03/66 ! coast time is grqater thay 20 minufes
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Table 4. Parking Orbit Ascent. (Continued)
Parking Orbit | Lunar Lighting
Window |Window | Launch Azimuth Coast Time 37 deg W Arrival
Launch Date - Opening | Length (deg) (min) (hr) Time
Arrival Date G.M.T. | (min.) |Opening [Closing {Opening|Closing | Light | Dark [(hr-min.)

02/01/66-02/04/66 10:48 6 113.4 | 114.0 20.0 | 19.7 282 06:44
02/02/66-02/05/66 11:43 40 | 109.8 | 114.0 20.0 | 18.1 257 07:47
02/03/66-02/06/66 12:32 85 104.6 | 114.0 20.0] 15.8 232 08:48
02/04/66-02/07/66 13:15 134 98.2 | 114.0 20,0 | 13.2 207 09:44
02/05/66-02/08/66 13:55 183 91.3 | 114.0 20.0 | 10.7 182 10:37
02/06/66-02/09/66 15:23 180 90.0 | 114.0 17.3 8.1 158 11:27
02/07/66-02/10/66 17:00 166 90.0 | 114.0 14.1 5.6 133 12:16
02/08/66-02/11/66 18:36 151 90.0 | 114.0 11.1 3.4 108 13:04
02/09/66-02/12/66 20:12 122 90.0 | 110.2 8.3 2.0 83 13:53
02/10/66-02/13/66 21:47 71 90.0 { 100.3 5.7 2.0 58 14:44
02/11/66-02/14/66 23:18 29 90.0 | 93.7 3.5 2.0 34 15:35
02/13/66-02/15/66 00:34 4 90.0 90.5 2.2 2.0 9 16:27
02/14/66-02/16/66 01:22 8 90.0 91.0 2.4 | 2.0 338 | 17:18
02/15/66-02/17/66 01:45 38 90.0 95.3 4.0 2.0 314 18:08
02/16/66-02/18/66 01:55 81 90.0 | 103.3 6.2 2.0 289 18:56
02/17/66-02/19/66 02:00 128 90.0 | 114.0 8.6 2.1 264 19:42
02/18/66-02/20/66 02:01 142 90.0 | 114.0 12.4 4.0 239 20:25
02/19/66-02/21/66 02:02 154 90.0 | 114.0 13.9 6.1 215 21:07
02/20/66-02/22/66 02:02 166 90.0 | 114.0 16.6 8.2 190 | 21:47
02/21/66-02/23/66 02:01 177 90.0 | 114.0 19.4 | 10.4 165 | 22:27
02/22/66-02/24/66 02:42 148 94.8 | 114.0 20.0 | 12.6 141 23:09
02/23/66-02/25/66 03:36 106 | 100.8 | 114.0 20.0 | 14.7 116 | 23:52
02/24/66-02/27/66 04:32 67 |106.2 |114.0 20.0 | 16.8 91 00:38
02/25/66-02/28/66 05:31 30 | 110.7 |114.0 20.0 | 18.6 66 | 01:28
02/26/66-03/01/66 06:32 1 |113.9 {114.0 20.0 | 20.0 41 02:22
02/27/66-03/02/66 coast tifne is greater thayg 20 minytes
02/28/66-03/03/66 coast time is gréater thay 20 minytes
03/01/66-03/04/66 | 09:28 18 |112.2 |114.0 20.0 |19.2 322 05:26
03/02/66-03/05/66 10:18 58 107.7 | 114.0 20.0 | 17.2 296 06:27
03/03/66-03/06/66 11:03 106 |101.8 |[114.0 20.0 |(14.7 272 07:25
03/04/66-03/07/66 11:44 157 95.0 |[114.0 20.0 |12.0 247 08:20
03/05/66-03/08/66 12:43 188 90.0 |114.0 18.9 | 9.3 222 09:13
03/06/66-03/09/66 14:25 173 90.0 |114.0 15.5 6.7 197 10:04
03/07/66-03/10/66 16:05 158 90.0 |114.0 12.3 4,2 172 10:54
03/08/66-03/11/66 17:45 141 90.0 |114.0 9.2 2.0 147 11:45
03/09/66-03/12/66 19:25 84 90.0 [102.6 6.4 2.0 122 12:36
03/10/66-03/13/66 21:03 36 90.0 | 94.7 3.9 | 2.0 97 13:28
03/11/66-03/14/66 ! 92:29 3 90.0 90.3 2.1 2.0 73 14:21
03/12/66-03/15/66 | coast tie is les$ than 2 rhinutes
03/13/66-03/16/66 1 93:56 29 90.0 | 92.9 31 2.0 23 16:04
03/15/66-03/17/66 1 9o:08 63 | 90.0 | 99.8 5.3 | 2.0 w2 | 1633

i

]

l

1-40
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Table 4. Parking Orbit Ascent. (Continued)
Parking Orbit  {Lunar lighting
Window | Window | Launch Azimuth Coast Time 37 deg W Arrival
[.aunch Date - Opening | Length (deg) (min} (hr) Time
Arrival Date G.M.T. | (min.) |Opening|Closing ()péning Closing | Light | Dark (hr-min,)

03/16/66-03/18/66 00:12 112 90.0 | 110.2 .71 2.0 397 | 17.39
03/17/66-03/19/66 00:14 | 138 90.0 | 114.0 10,3 3.3 303 18:24
03/18/66-03/20/66 00:14 150 90.0 | 114.0 13.0| 5.4 278 19:06
03/19/66-03/21/66 00:14 162 90,0 | 114.0 15.7 7.5 253 19:46
03/20/66-03/22/66 00:13 173 90.0 | 114.0 18.5 9.7 229 20:27
03/21/66-03/23/66 00:38 160 93.0 | 114.0 20.0 | 12.0 204 21:08
03/22/66-03/24/66 01:32 118 99.1 | 114.0 20,0 | 14.2 179 | 21:51
03/23/66-03/25/66 02:38 77 | 104.9 | 114.0 20,0 | 16.3 154 | 22:36
03/24/66-03/26/66 03:26 38 | 109.7 | 114.0 20.0 | 18.2 130 | 23:24
03/25/66~03/28/66 04:26 5 113.4 | 114.0 20.0 | 19.7 105 00:17
03/26/66-03/29/66 coast time is greater thap 20 minygtes
03/27/66-03/30/66 coast time is greater thah 20 mingtes
03/28/66-03/31/66 coast time is greater thap 20 minytes
03/29/66-04/01/66 08:11 35 |110.3 | 114.0 20.0 | 18.3 5 04:12
03/30/66-04/02/66 08:56 80 105.1 | 114.0 20.0 | 16.1 335 05:10
03/31/66-04/03/66 | 09:37 129 98.7 | 114.0 20.0 | 13.5 310 06:05

i
04/01/66-04/04/66 f 10:15 181 91.6 | 114.0 20.0 | 10.8 285 | 06:57
04/02/66-04/05/66 11:43 180 90.0 | 114.0 17.3 8.0 260 1 07:48
04/03/66-04/06/66 13:25 165 90.0 | 114.0 13.9 5.4 235 ' 08:39
01/04/66~04/07/66 15:08 149 90.0 | 114.0 10.6 | 3.0 210 L 09:51
04/05/66-04/08/66 | 16:51 107 90.0 | 106.8 7.7 | 2.0 |18 10:23
04/06/66-04/09/66 | 18:34 52 90.0 97.1 4.7 2,0 160 11:17
04/07/66-04/10/66 20:11 9 90.0 91.0 2.4 2.0 136 12:11
04/08/66-04/11/66 coast time is legs than 2 minutes :
04/09/66-~04/12/66 22:05 4 90.0 | 90.5 | 2.2 2.0 6 13158
04/10/66-04/13/66 22:20 43 90.0 96.1 1.2 2.0 61 14:48
04/11/66-04/14/66 22:26 9] 90,0 [105.4 6.7 2.0 360 15:5
04/12/66-04/15/66 | 22:28 132 90.0 [114.0 9.3, 2.6 1 16:20
04/13/66-04/16/66 | 22:28 146 90.0 [114.0 12,0 ; 4.6 toad0  117:03
04/14/66-04/17/66 1 22:27 158 90.0 }114.0 | 147 | 6.7 C 3160 1744
04/15/66-04/18/66 ] 22:26 169 90.0 |114.0 17.5 | 8.9 L 291 ¢ 18:25
04/16/66-04/19/66 i 22:31 175 90.6 |114.0 20,0 !11.1 | 266 19:06
04/17/66-04/20/66 l 23:25 133 97.0 |114.0 20.0 |13.4 | 242 19:48
04/19/66-04/21/66 00:21 90 1103.0 }114.0 20.0 115.6 P 217 20:33
04/20/66-04/22/66 01:20 49 |108.4 |114.0 20.0 |17.6 192 | 21:21
04/21/66-04/23/66 g 02:20 13 |112.6 }|114.0 20.0 [19.4 167 §22:13
04/22/66-04/24/66 ! coast tile is grdater thar 20 minufes
04/23/66-04/26/66 " coast tifnc is grdater than 20 minufes
04/24/66-04/27/66 | coast time is grdater thar 20 minufes
04/25/66-C4/28/66 } 06:09 20 {112.0 {114.0 20.0 [19.1 67 02:06

|

] !
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Table 4. Parking Orbit Ascent. (Continued)
Parking Orbit |Lunar Lighting
Window [Window | Launch Azimuth Coast Time 37 deg W Arrival

Launch Date - Opening | Length (deg) (min) (hr) Time

Arrival Date G.M.T. | (min.) |Opening [Closing |Opening|Closing { Light | Dark |(hr-min.)
04/26/66-04/29/66 06:55 60 | 107.4 { 114.0 20.0 | 17.1 42 | 08:02
04/27/66-04/30/66 07:36 107 101.6 | 114.0 20.0 | 14.7 17 03:56
04/28/66-05/01/66 08:13 156 94.9 | 114.0 20.0 | 12.1 347 04:47
04/29/66-05/02/66 09:09 186 90.0 | 114.0 18.9 9.4 322 05:37
04/30/66-05/03/66 10:49 172 90.0 | 114.0 15.5 6.7 297 06:27
05/01/66-05/04/66 12:29 157 90.0 | 114.0 12.2 | 4.2 272 07:17
05/02/66-05/05/66 14:12 137 90.0 | 113.0 9.0 2.0 247 08:09
05/03/66-05/06/66 15:57 77 90.0 | 101.2 6.0 2.0 223 09:02
05/04/66-05/07/66 17:40 25 90.0 93.2 3.3 2.0 198 09:57
05/05/66-05/08/66 coast tifne is leds than 2 minutes
05/06/66-05/09/66 coast tijne is leds than 2 minutes
05/07/66-05/10/66 20:29 22 90. 0 93.0 3.2 | 2.0 123 12:40
05/08/66-05/11/66 20:38 69 90.0 |100.8 55| 2.0 98 13:29
05/09/66-05/12/66 20:40 121 90.0 |112.3 8.2 1 2,0 73 14:15
05/10/66-05/13/66 20:41 140 90.0 |[114.0 10.8 | 3.7 49 14:59
05/11/66-05/14/66 20:41 153 90.0 |114.0 13.6 5.8 24 15:41
05/12/66-05/15/66 20:40 165 90.0 |114.0 16.3 | 8.0 352 | 16:21
05/13/66-05/16/66 20:38 176 90.0 |114.0 19.1 }|10.2 328 17:01
05/14/66-05/17/66 21:15 150 94.4 |114.0 20.0 |{12.5 303 17:43
05/15/66-05/18/66 22:10 107 |100.6 |114.0 20,0 |14.7 278 | 18:27
05/16/66-05/19/66 23:08 65 106.3 [114.0 20,0 |16.8 254 19:14
05/18/66-05/20/66 00:09 27 111.1 |[114.0 20.0 |18.7 229 20:05
05/19/66-05/21/66 coast tilne is greater than 20 minutes
05/20/66-05/22/66 coast time is graater than 20 minufes
05/21/66-05/23/66 coast time is grdater than 20 minufes
05/22/66-05/25/66 04:07 10 [113.0 [114.0 20.0 19.5 129  100:01
05/23/66-05/26/66 04:55 47 109.0 1{114.0 20.0 {17.7 104 00:58
05/24/66-05/27/66 05:37 91 103.6 l114.0 20.0 |15.5 79 {01:52
05/25/66-05/28/66 06:15 139 97.3 |114.0 20.0 !13.0 54 |02:44
05/26/66-05/29/66 06:50 188 90.4 [114.0 20.0 |10.4 29 03:33
05/27/66-05/30/66 08:24 177 90.0 |[114.0 16.7 | 7.8 4 lo4:21
05/28/66-05/31/66 10:01 163 90.0 {114.0 13.6 5.2 334 05:09
05/29/66-06/01/66 11:41 147 90.0 |114.0 10.4 | 2.8 309 05:59
05/30/66-06/02/66 13:23 103 90.0 }100.1 7.3 | 2.0 |284 06:51
05/31/66-06/03/66 15:06 48 90.0 | 90.4 4.5 | 2.0 259 07:45
06/01/66-06/04/66 16:44 3 90.0 | 90.4 2.2 | 2.0 234 08:40
06/02/66-06/05/66 coast tithe is les$ than 2 nPinutes
06/03/66-06/06/66 18:34 6 90.0 | 90.8 2.3 2.0 184 10:29
06/04/66-06/07/66 18:47 48 90.0 | 97.1 4.5 2.0 159 11:20
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Table 4. Parking Orbit Ascent. (Continued)

Parking Orbit | Lunar Lighting
Window | Window | Launch Azimuth Coast Time 37 deg W Arrival
Launch Date - Opening | Length (deg) (min) (hr) Time
Arrival Date G.M.T. | (min.) |Opening |Closing {Opening [Closing { Light |Dark [(hr-min.)

06/05/66-06/08/66 18:51 99 90.0 | 107.1 7.1 2.0 135 12:08
06/06/66-06/09/66 18:53 135 90.0 | 114.0 9.81 2.9 110 12:53
06/07/66-06/10/66 18:53 148 90.0 | 114.0 12.5 5.0 85 13:36
06/08/66-06/11/66 18:52 160 90.0 | 114.0 15.2 7.1 61 14:16
06/09/66-06/12/66 18:51 171 90.0 | 114.0 18.0 1 9.3 36 14:56
06/10/66-06/13/66 19:04 168 91.7 | 114.0 20.0 | 11.5 11 15:37
06/11/66-06/14/66 19:58 126 98.0 | 114.0 20,0 [ 13.7 340 | 16:20
06/12/66-06/15/66 20:54 84 | 103.9 | 114.0 20.0 | 15.9 315 17:05
06/13/66-06/16/66 21:54 43 109.1 | 114.0 20.0 | 17.9 290 17:54
06/14/66-06/17/66 22:56 9 113.1 | 114.0 20.0 | 19.6 265 18:49
06/15/66-06/18/66 coast time is greater thaf 20 mingtes
06/16/66-06/19/66 coast time is grpater thap 20 mimjtes
06/18/66-06/20/66 coast time is greater thap 20 mintes
06/19/66-06/21/66 02:50 35 110.3 { 114.0 20.0 | 18.3 165 22151
06/20/66-06/22/66 03:35 79 105.2 | 114.0 20.0 { 16.1 140 23:18
06/21/66-06/24/66 04:16 126 99.1 |114.0 20.0 | 13,7 115 00:41
06/22/66-06/25/66 04:52 174 92.4 |114.0 20.0 | 11.1 90 01:31
06/23/66-06/26/66 06:08 181 90.0 |[114.0 17.8 8.5 66 02:19
06/24/66-06/27/66 07:44 167 90.0 |114.0 14.6 6.0 41 03:06
06/25/66-06/28/66 09:21 152 90,0 |114.0 11.4 | 3.6 16 03:55
06/26/66-06/29/66 11:00 124 90.0 |110.5 8.4 | 2.0 345 04:45
06/27/66-06/30/66 12:41 67 90.0 99.6 5.5 2.0 320 05:37
06/28/66-07/01/66 14:20 19 90.0 92.3 3.0 2.0 295 06:31
06/29/66-07/02/66 coast time is 1e4s than 2 minutes i
06/30/66-07/03/66 . coast time is lesF than 2 inutes ;
07/01/66-07/04/66 16:54 32 90.0 94.3 3.6 | 2.0 221 09:12
07/02/66-07/05/66 17:01 80 90.0 [103.0 6.1 2,0 196 10:02
07/03/66-07/06/66 | 17:03 129 90.0 |114.0 8.8 | 2.2 |17 10:48
07/04/66-07/07/66 L17:.04 | 143 90.0 |114.0 : 11.5 4.2 146 11:31
07/05/66~07/08/66 | 17:03 | 156 90.0 ]114.0 14.2 | 6.3 [122 | 12:12
07/06/66-07/09/66 S17:02 ¢ 167 ! 90.0 |114.0 17.0 | 8.5 97 12:52
07/07/66-07/10/66 b17:01 178 | 90.0 |114.0 19.7 110.7 72 13:32
07/08/66-07/11/66 b 17:48 142 95.6 |114.0 20.0 112.9 48 14:13
07/09/55-07/12/66 } 18:42 100 [101.6 |114.0 20.0 |15.1 23 14:56
07/10/66-07/13/66 f 19:39 60 1107.0 |[114.0 20,0 |17.1 351 15:43
07/11/66-07/14/66 | 20:39 23 1111.5 |114.0 20.0 |18.9 326 | 16:34
07/12/66-07/15/66 | coast time is gredater than 20 minufes
07/13/66-07/16/66 | coast tile is grdater than 20 minutes
07/14/66-07/17/66 | coast tilne is greater than 20 minufes ;
07/16/66-07/18/66 | 00:39 l 21 {111.9 {114.0 | 20.0 [19.0 226 120:37
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Table 4. Parking Orbit Ascent. (Continued)
Parking Orbit |Lunar Lighting
Window |Window | Launch Azimuth | Coast Time 37 deg W Arrival

Launch Date - Opening | Length (deg) (min) (hr) Time

Arrival Date G.M.T. | (min.) |Opening |Closing |Opening|Closing | Light { Dark |(hr-min.)
07/17/66-07/19/66 01:28 63 | 107.2 | 114.0 20.0 | 16.9 201 21:37
07/18/66-07/20/66 02:11 111 101.2 | 114.0 20.0 | 14.5 176 22:33
07/19/66-07/21/66 02:50 160 94.5 | 114.0 20.0 | 11.9 151 | 23:26
07/20/66-07/23/66 03:50 186 90.0 | 114.0 18.8 | 9.2 127 | 00:15
07/21/66-07/24/66 05:28 172 90.0 | 114.0 15.5 | 6.7 102 | 01:04
07/22/66-07/25/66 07:05 157 90.0 | 114.0 12.3 | 4.2 77 | 01:52
07/23/66-07/26/66 08:44 140 90.0 | 114.0 9.2 | 2.0 52 | 02:42
07/24/66-07/27/66 10:24 82 90.0 | 102.3 6.3 2.0 27 03:33
07/25/66-07/28/66 12:04 32 90.0 94.0 3.6 | 2.0 2 | 04:26
07/26/66-07/29/66 coast tilme is leds than 2 minutes
07/27/66-07/30/66 coast tte is legs than 2 minutes
07/28/66-07/31/66 15:01 17 90.0 92.2 2.9 2.0 282 07:07
07/29/66-08/01/66 15:11 63 90.0 99.7 5.2 2.0 257 07:56
07/30/66-08/02/66 15:14 115 90.0 | 110.8 7.9 | 2.0 232 08:44
07/31/66-08/03/66 15:15 139 90.0 |114.0 10.6 | 3.5 207 09:28
08/01/66-08/04/66 15:14 152 90.0 |114.0 13.3 5.6 183 10:10
08/02/66-08/05/66 15:13 163 90.0 |114.0 16.1 7.8 158 10:50
08/03/66-08/06/66 15:12 175 90.0 |114.0 18.8 110.0 133 11:29
08/04/66-08/07/66 15:41 155 93.6 |114.0 20.0 |12.2 109 12:09
08/05/66-08/08/66 16:34 114 99.7 |114.0 20.0 |14.4 84 12:51
08/06/66-08/09/66 17:28 73 |105.3 }[114.0 20.0 [16.4 59 13:35
08/07/66~08/10/66 18:26 35 |110.1 |114.0 20,0 ]18.3 34 14:23
08/08/66-08/11/66 19:25 3 113.7 1114.0 20.0 }19.9 10 15:16
08/09/66-08/12/66 coast time is grdater thar} 20 minutes
08/10/66-08/13/66 coast tine is grdater thar] 20 minufes
08/11/66-08/14/66 22:23 3 |113.7 |[114.0 20.0 [19.8 288 |18:17
08/12/66-08/15/66 23:15 41 109.7 ]114.0 20.0 |18.0 263 [19:19
08/14 /66-08/16/66 00:01 89 1104.1 |114.0 20.0 |15.6 238 | 20:18
08/15/66-08/17/66 00:43 140 97.4 [114.0 20.0 |13.0 213 21:14
08/16/66-08/18/66 01:21 192 90.1 |114.0 20,0 |10.2 188 22:06
08/17/66-08/19/66 03:02 177 90.0 |114.0 16.6 7.5 163 | 22:57
08/18/66-08/20/66 04:44 162 90.0 |114.0 13.2 | 4.9 138 | 23:47
08/19/66-08/22/66 06:25 146 90.0 [114.0 9.3 2.5 113 00:37
08/20/66-08/23/66 08:07 96 90.0 [104.7 6.9 2.0 89 01:29
08/21/66-08/24/66 09:50 42 90.0 | 95.5 4,2 | 2.0 64 02:22
08/22/66-08/25/66 coast tike is lesk than 2 rhinutes
08/23/66-08/26/66 coast tide is les$ than 2 thinutes
08/24/66-08/27/66 13:11 3 90.0 90. 4 2.2 | 2.0 343 05:03
08/25/66-08/28/66 13:22 46 90. 0 96.7 4.4 | 2.0 318 05:53
08/26/66-08/29/66 13:26 97 90.0 |[106.7 7.0 | 2.0 294 06:41
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Table 4. Parking Orbit Ascent. (Continued)
Parking Orhit |[Lunar Lighting
Window | Window | Launch Azimuth Coast Time 37 deg W Arrival
Launch Date - Opening | Length (deg) {min) (hr) Time
Arrival Date G.M.T. } (min.) |Opening |Closing |Opening{Closing | Light | Dark |(hr-min,)
08/27/66-08/30/66 13:27 134 90.0 | 114.0 9.7 2.9 269 07:26
08/28/66-08/31/66 13:26 148 90.0 | 114.0 12.4 | 5.0 244 08:08
08/29/66-09/01/66 13:25 160 90.0 | 114.0 15.2 7.1 220 08:49
08/30/66-09/02/66 13:23 171 90.0 | 114.0 18.0 9.3 195 09:28
08/31/66-09/03/66 13:37 167 91.8 | 114.0 20.0 | 11.6 170 10:08
09/01/66-09/04/66 14:29 125 98.0 | 114.0 20.0 | 13.7 146 10:49
09/02/66-09/05/66 15:23 84 | 103.7 | 114.0 20.0 | 15.9 121 11:31
09/03/66-09/06/66 16:18 45 108.8 | 114.0 20.0 | 17.8 96 12:17
09/04/66-09/07/66 17:16 10 112.9 | 114.0 20.0 | 19.5 71 13:07
09/05/66-09/08/66 coast time is gréater than 20 mimites
09/06/66-09/09/66 coast time is greater than 20 minytes
09/07/66-09/10/66 coast time is greater than 20 mimdtes
09/08/66-09/11/66 21:03 18 112.2 | 114.0 20.0 {19.1 325 17:00
09/09/66-09/12/66 21:50 62 107.3 1 1i4.0 20.0 | 17.0 300 18:00
09/10/66-09/13/66 22:33 112 | 101.0 |114.0 20.0 | 14.4 275 18:57
09/11/66-09/14/66 23:12 166 93.8 |114.0 20.0 | 11.6 250 19:51
09/13/66-09/15/66 00:24 185 90.0 |114.0 18,2 8.7 225 20:44
09/14/66-09/16/66 02:09 169 90.0 {114.0 14.6 6.0 200 | 21:35
09/15/66-09/17/66 03:54 153 90.0 |114.0 11.2 | 3.4 176 | 22:27
09/16/66-09/18/66 05:40 115 90.0 |108.4 7.9 2.0 151 23:20
09/17/66-09/20/66 07:27 56 90.0 | 97.6 4.9 2.0 126 }00:14
09/18/66-09/21/66 09:11 5 90.0 | 90.6 2.3 2.0 101 |01:10
09/19/66-09/22/66 . coast tifne is lesE than 2 finutes
09/20/66-09/23/66 : coast tifne is lesk than 2 inutes
09/21/66-09/24/66 11:36 27 90.0 | 93.7 3.4 2.0 26 ]03:50
09/22/66-09/25/66 11:40 78 90.0 |[102.7 6.0 2.0 1 |04:39
09/23/66-09/26/66 11:41 129 90.0 |[114.0 8.7 2.2 331 L 05:25
09/24/66-09/27/66 {11:40 143 90.0 |{114.0 11.5 4.2 307 06:08
09/25/66-09/28/66 I 11:38 | 156 90.0 }114.0 14.3 | 6.4 |282 06:48
09/26/66-09/29/66 {11:36 | 167 90.0 [114,0 17.1 8.6 257 07:28
09/27/66-09/30/66 ) 11:34 179 90.0 [114,0 19.9 {10.9 {233 08:08
09/28/66-10/01/66 | 12:25 138 96,1 |114,0 | 20.0 ;13,1 !208 08:48
09/29/66-10/02/66 f13:19 | 96 {102.2 [114.0 20.0 115.3 183 09:30
09/30/66~10/03/66 14:14 55 1107.6 |114.0 20.0 }17.3 159 10:15
10/01/66-10/04/66 15:11 18 112,0 {114.0 20.0 [19.1 134 11:03
10/02/66-10/05/66 coast tigne is grepter than 20 minutes
10/03/66-10/06/66 ' coast time is greater than{20 minutes
10/04/66-10/07/66 coast time is grepter than20 minutes
10/05/66-10/08/66 coast time is greater thanj20 minutes
! {
R
.
! |




GD|C-BTD65~069

Table 4, Parking Orbit Ascent. (Continued)
Parking Orbit |Lunar Lighting
Window |Window | Launch Azimuth Coast Time 37 deg W Arrival

Launch Date - Opening | Length (deg) (min) (hr) Time

Arrival Date G.M.T. | (min.) |Opening |Closing {Opening|Closing | Light | Dark [(hr-min.)
10/06/66-10/09/66 19:43 37 | 110.1 | 114.0 20.0 | 18.2 9 15:45
10/07/66-10/10/66 20:26 84 | 104.5 | 114.0 20.0 | 15.8 338 | 16:41
10/08/66-10/11/66 21:06 136 97.7 | 114.0 20,0 | 13.1 313 | 17:35
10/09/66-10/12/66 21:42 190 90.2 | 114.0 20.0 | 10.3 288 18:28
10/10/66-10/13/66 23:25 177 90.0 | 114.0 16.5 7.4 264 | 19:19
10/12/66-10/14/66 01:11 162 90.0 | 114.0 12.9 4.6 239 20:11
10/13/66-10/15/66 02:59 144 90.0 | 114.0 9.4 2.1 214 | 21:05
10/14/66-10/16/66 04:49 80 90.0 | 101.6 6.11 2.0 189 | 22:00
10/15/66-10/17/66 06:40 22 90.0 | 92.7 3.1 2.0 164 | 22:57
10/16/66-10/18/66 coast time is legs than 2 pinutes
10/17/66-10/20/66 coast time is legs than 2 minutes
10/18/66-10/21/66 09:48 6 90.0 90.8 2.3 2.0 89 01:44
10/19/66-10/22/66 09:54 56 90.0 | 98.5 4.9 1 2.0 64 | 02:35
10/20/66-10/23/66 09:55 111 90.0 | 110.0 7.7 | 2.0 40 | 03:22
10/21/66-10/24/66 09:54 138 90.0 | 114.0 10.5 | 3.5 15 | 04:06
10/22/66-10/25/66 09:52 151 90.0 | 114.0 13.3 | 5.6 345 04:47
10/23/66-10/26/66 09:50 163 90.0 | 114.0 16.1 7.8 321 05:27
10/24/66-10/27/66 09:48 175 90.0 |114.0 18.9 | 10.1 296 06:06
10/25/66-10/28/66 10:19 153 94.0 | 114.0 20.0 {12.3 271 06:47
10/26/66-10/29/66 11:13 110 | 100.2 |114.0 20.0 | 14.5 247 07:28
10/27/66-10/30/66 12:08 68 |105.9 |114.0 20.0 | 16.7 222 08:12
10/28/66-10/31/66 13:05 29 1110.8 |114.0 20.0 | 18.6 197 09:00
10/29/66-11/01/66 coast tifne is grdater thag 20 minues
10/30/66-11/02/66 coast tijne is grdater thar 20 minukes
10/31/66-11/03/66 coast tilme is grgater than 20 minutes
11/01/66-11/04/66 coast tilne is grqater thar} 20 minufes
11/02/66-11/05/66 17:42 20 111.9 J114.0 20.0 |19.0 72 13:38
11/03/66-11/06/66 18:25 63 107.0 |114.0 20.0 [16.9 48 14:33
11/04/66-11/07/66 19:04 112 |100.9 |114.0 20.0 |14.4 23 15:25
11/05/66-11/08/66 | 19:40 163 93.9 |114.0 20.0 |11.7 352 16:16
11/06/66-11/09/66 i 20:47 184 90.0 |114.0 18.3 8.9 328 17:06
11/07/66-11/10/66 22:29 169 90.0 |114.0 14.7 6.1 303 17:57
11/09/66-11/11/66 00:14 153 90.0 |114,0 11.2 3.4 278 18:49
11/10/66-11/12/66 02:04 113 90.0 |[107.8 7.8 2.0 253 19:43
11/11/66-11/13/66 03:56 50 90.0 96.6 4.6 2.0 228 20140
11/12/66-11/14/66 coast tifne is lesh than 2 hinutes
11/15/66-11/15/66 coast time is lesf than 2 thinutes
11/14/66-11/16/66 coast tifne is lesf than 2 thinutes
11/15/66-11/18/66 8:05 33 90.0 94.6 3.7 2.0 128 00:26
11/16/66-11/19/66 807 88 90.0 104. 6 6.5 2.0 103 01:16
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Table 4. Parking Orbit Ascent. (Continued)
Parking Orbit | Lunar Lighting
Window Window | Launch Azimuth | Coast Time 37 deg W Arrival

I.aunch Date - Opening | Length (deg) (min) (hr) Time

Arrival Date G.M.T. | (min,) |Opening |Closing {Opening|Closing { Light | Dark }(hr-min.)
11/17/66-11/20/66 08:07 133 90.0 | 114.0 9.3 2.6 79 02:01
11/18/66-11/21/66 08:05 147 90.0 | 114.0 12,2 4.7 54 02:44
11/19/66-11/22/66 08:03 159 90.0 | 114.0 15.0 §{ 6.9 29 | 03:24
11/20/66-11/23/66 08:01 170 90.0 { 114.0 17.8 9.2 5 04:04
11/21/66-11/24/66 08:11 170 91.4 | 114.0 20.0 | 11.4 336 04:43
11/22/66-11/25/66 09:04 127 97.8 | 114,0 20.0 | 13.7 311 05:24
11/23/66-11/26/66 09:58 85 | 103.7 | 114.0 20.0 | 15.8 286 06:07
11/24/66-11/27/66 10:55 44 | 109.0 | 114.0 20.0 | 17.9 261 06:54
11/25/66-11/28/66 11:55 8 |113,2 | 114.0 20.0 | 19.6 237 07:44
11/26/66-11/29/66 coast tiLxe is grcLater thap 20 mindtes
11/27/66-11/30/66 coast tikne is gre¢ater thay 20 mintes
11/28/66-12/01/66 coast time is gr(rater than 20 mingtes
11/29/66-12/02/66 15:40 10 {113.0 |{114.0 20.0 { 19.5 137 11:33
11/30/66-12/03/66 16:25 50 |108.6 |114.0 20.0 | 17.6 112 12:29
12/01/66-12/04/66 17:06 96 {103.0 |114.0 20.0 | 15.2 87 13:22
12/02/66-12/05/66 17:42 145 96.4 | 114.0 20.0 | 12.7 62 14:12
12/03/66-12/06/66 18:22 189 90.0 | 114,0 19.7 | 10.0 37 15:01
12/04/66-12/07/66 20:01 175 90.0 |114.0 16.2 7.3 12 15:49
12/05/66-12/08/66 21:42 160 90.0 |114.0 12.8 1.6 342 16:38
12/06/66-12/09/66 23:26 143 90.0 |[114.0 9.4 | 2.1 318 17:30
12/08/66-12/10/66 ' 01:14 80 90.0 | 101.6 6.1 2.0 293 18:24
12/09/66-12/11/66 ' 03:06 21 90.0 92.5 3.1 2.0 268 19322
12/10/66-12/12/66 i coast tite is less than 2 minutes
12/11/66-12/13/66 " coast tilme is lesks than 2 hinutes
12/12/66-12/14/66 | 06:12 11 90.0 91.4 2.6 7 2.0 193 | 22:14
12/13/66-12/15/66 { 06:17 64 90. 0 99.8 5.3 2.0 168 23:07
12/14/66-12/16/66 ] 06:18 121 90.0 |112.2 8.1 2.0 i43 23:54
12/15/66-12/18/66 ! 06:17 141 90.0 |114.0 11.0 | 3.9 118 | 00:38
12/16/66-12/19/66 i 06:15 154 90.0 |114.0 13.9 | 6.1 94 | 01:19
12/17/66-12/20/66 { 06:13 166 | 90.0 [114.0 16.7 8.3 69 01:59
12/18/66-12/21/66 1 06:11 177 | 90.0 {114.0 19.5 110.5 44 02:38
12/19/66-12/22/66 1 06:53 144 : 95.2 1114.0 20.0 112.8 20 103:18
12/20/66-12/23/66 | 07:47 102 !101.3 114.0 | 20.0 |15.0 |351 04:00
12/21/66-12/24/66 I 08:42 61 |106,9 |114.0 20.0 |17.0 |326 04:45
12/22/66-12/25/66 09:40 23 1111.5 1114.0 20,0 |18.9 301 05:34
12/23/66-12/26/66 coast tifne is gréater thar 20 minutes
12/24/66-12/27/66 | coast tilme is grdater thar| 20 minufes !
12/25/66-12/28/66 | coast tite is grdater than| 20 minufes g
12/26/66-12/29/66 | coast time is grdater than 20 minues !
12/27/66-12/30/66 | 14:22 | 38 |110,0 |114.0 | 20.0 |18.2 177 1023
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Table 4. Parking Orbit Ascent. (Continued)
Parking Orbit jLunar Lighting
Window | Window | Launch Azimuth | Coast Time 37 deg W Arrival

Launch Date - Opening | Length (deg) (min) (hr) Time

Arrival Date G.M.T. | (min.) |Opening [Closing {Opening Closing | Light | Dark [{hr-min.)
12/28/66-12/31/66 15:04 83 104.6 | 114.0 20.0 ] 15.9 152 11:18
12/29/66-01/01/67 15:43 132 98.2 | 114.0 20.0 | 13.4 127 12:09
12/30/66-01/02/67 16:18 182 91.2 | 114.0 20.0 | 10.7 102 12:59
12/31/66-01/03/67 17:45 179 90.0 | 114.0 17.2 8.0 77 13:47
01/01/67-01/04/67 19:23 164 90.0 | 114.0 13.8 | 5.4 52 14:35
01/02/67-01/05/67 21:03 148 90.0 | 114.0 10.5 2.9 27 15:24
01/03/67-01/06/67 22:48 103 90.0 { 106.0 7.3 2.0 3 16:16
01/05/67-01/07/67 00:36 43 90.0 | 95.6 4.2 2.0 333 17:11
01/06/67-01/08/67 coast tdme is legs than 2 minutes
01/07/67-01/09/867 coast time is legs than 2 minutes
01/08/67-01/10/67 coast time is legs than 2 minutes
01/09/67-01/11/67 04:26 42 90.0 | 95.9 4.1 | 2.0 933 | 20:56
01/10/67-01/12/67 04:28 97 90.0 | 106.7 7.0 | 2.0 208 | 21:45
01/11/67-01/13/67 04:28 136 90.0 | 114.0 9.9 | 3.0 183 | 22:32
01/12/67-01/14/67 04:26 149 90.0 | 114.0 12.8 5.2 158 | 23:14
01/13/67-01/15/67 04:24 162 90.0 | 114.0 15.6 7.5 134 23:55
01/14/67-01/17/617 04:24 174 90.0 | 114.0 18.2 9.7 109 | 00:33
01/15/67-01/18/67 04:44 160 92,9 | 114.0 20.0 | 12.0 85 { 01:13
01/16/67-01/19/867 05:36 118 99.1 | 114.0 20.0 | 14.1 60 | 01:51
01/17/67-01/20/617 06:30 77 | 104.8 | 114.0 20.0 | 16.3 35 | 02:36
01/18/67-01/21/67 07:26 37 109.8 | 114.0 20.0 | 18.2 10 | 03:23
01/19/67-01/22/67 08:24 3 | 113.7 |114.0 20.0 | 19.9 341 04:13
01/20/67-01/23/67 coast tipne is ng ater thaj 20 mingtes
01/21/67-01/24/67 | coast time is greater thay 20 mindtes
01/22/67-01/25/67 i coast tiEe is gréater thay 20 mimftes
01/23/67-01/26/617 1 12:11 21 111.8 | 114.0 20.0 |19.0 241 08:09
01/24/67-01/27/67 12:57 66 |106.8 |114.0 20.0 | 16.8 216 09:07
01/25/67-01/28/67 13:38 116 1100.5 !114.0 20.0 | 14.2 191 10:01
01/26/67-01/29/67 14:15 167 93.4 |[114.0 20.0 |11.5 167 10:53
01/27/67-01/30/67 15:26 184 90.0 |114.0 18.1 8.7 142 11:43
01/28/67-01/31/67 17:06 169 90,0 |[114.0 14.7 6.1 117 12:32
01/29/67-02/01/67 18:47 153 90.0 |[114.0 11.3 3.5 92 13:22
01/30/67-02/02/67 20:31 119 90.0 |109.2 8.1 | 2.0 67 14:13
01/31/67-02/03/67 22:18 58 90. 0 97.9 5.0 § 2.0 42 15:06
02/02/67-02/04/67 00:05 3 90.0 90. 4 2.2 | 2.0 17 16:02
02/03/67-02/05/67 coast tipme is lest than 2 ¥inutes
02/04/67-02/06/67 ! coast tilne is lesk than 2 finutes
02/05/67-02/07/67 ! 02.37 22 90.0 | 92.9 3.2 | 2.0 297 | 18:48
02/06/67-02/08/67 02:40 76 90.0 |102.3 5.9 2.0 272 | 19:36
02/07/67-02/09/67 02:39 130 90.0 [114.0 8.8 2.2 248 20:26




GD|C-BTD65-069

Table 4. Parking Orbit Ascent. (Continued)
Parking Orbit Lunar Lighting
Window |Window | Launch Azimuth | Coast Time 37 deg W Arrival
Launch Date - Opening | Length (deg) (min) (hr) Time
Arrival Date G.M.T. | (min.) |Opening |Closing |Opening |Closing | Light | Dark {(hr-min.)

02/08/67-02/10/67 02:38 | 145 90.0 | 114.0 | 11.7 4.4 223 21:10
02/09/67-02/11/67 02:36 | 157 90.0 [ 114.0 | 14.6 6.7 198 21:51
02/10/67-02/12/67 02:33 | 169 90.0 | 114.0 | 17.5 8.9 174 22:31
02/11/67-02/13/67 02:37 | 174 90.7 | 114.0 | 20.0 11.2 149 23:10
02/12/67-02/14/67 03:29 | 132 97.0 | 114.0 | 20.0 13.4 124 23:50
02/13/67-02/16/67 04:22 90 102.9 | 114.0 | 20.0 15.6 100 00:31
02/14/67-02/17/67 05:16 50 108.2 | 114.0 | 20.0 17.6 75 01:15
02/15/67-02/18/67 06:12 13 112.5 | 114.0 | 20.0 19.4 50 02:02
02/16/67-02/19/67 coast time is grpater than 20 minytes
02/17/67-02/20/67 coast tﬁe is greater thap 20 mingtes
02/18/67-02/21/67 coast time is greater thap 20 minjtes
02/19/67-02/22/67 coast tifme is greater thap 20 minytes
02/20/67-02/23/67 10:45 42 109.6 | 114.0 | 20.0 18.0 281 06:49
02/21/67-02/24/67 11:28 91 103.7 | 114.0 | 20.0 15.5 256 07:46
02/22/67-02/25/67 12:08 | 144 96.7 | 114.0 | 20.0 i2.7 231 08:40
02/23/67-02/26/67 12:52 | 190 90.0 | 114.0 | 19.6 9.8 206 09:32
02/24/67-02/27/61 14:37 | 175 90.0 | 114.0 | 16.0 7.0 181 10:23
02/25/67-02/28/67 16:22 | 159 90.0 | 114.0 | 12.4 4.3 156 11:14
02/26/67-03/01/67 18:09 137 90.0 | 112.7 9.0 2.0 131 12:07
02/27/67-03/02/67 19:58 72 90.0 | 100.2 5.7 2.0 106 13:14
02/28/67-03/03/617 21:50 13 90.0 91.6 2,7 2.0 82 13:57
03/02/67-03/04/67 coast time is leds than 2 minutes
03/03/67-03/05/67 coast tijne is lej: than 2 finutes
03/04/67-03/06/67 00:51 4 90.0 90.5 2.9 2.0 7 16:45
03/05/67-03/07/67 00:53 57 90.0 98.6 4.6 2.0 336 17:36
03/06/67-03/08/67 00:53 115 90.0 | 110.8 7.9 2.0 311 18:23
03/07/67-03/09/67 00:51 | 140 90.0 {114.0 | 10.7 3.7 287 19:08
03/08/67-03/10/67 00:49 | 153 90.0 |114.0 | 13.6 5.9 262 19:50
03/09/67-03/11/67 00:46 ! 165 90.0 |114.0 |[16.5 8.2 237 20:29
03/10/67-03/12/67 1 00:43 | 177  § 90.0 [114.0 |19.4 10.5 213 21:09
03/11/67-03/13/67 [01:24 1145 | 95.1 [114.0 [20.0 |12.7 188 21:48
03/12/67-03/14/67 1 02:16 | 103 101.2 [114.0 |{20.0 14.9 163 22:28
03/13/67-03/15/67 ‘ 03:10 61 106.7 |114.0 |{20.0 17.0 139 23:11
03/14/67-03/16/67 | 04:05 23 111.4 [114.0 [20.0 18.9 114 23:56
03/15/67-03/18/67 | coast tife is greater than{ 20 minuges
03/16/67-03/19/67 ' coast tife is greater than| 20 minufes
03/17/67-03/20/67 | coast time is greater than 20 minufes
03/18/67-03/21/67 I coast titne is greater than| 20 minues
03/19/67-03/22/67 ! 08:35 17 112.3 {114.0 }20.0 19.2 344 04:31
03/20/67-03/23/67 I 09:19 62 107.2 {114.0 [20.0 16.9 319 05:28

|
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Table 4. Parking Orbit Ascent. (Continued)
Parking Orbit |Lunar Lighting
Window | Window | Launch Azimuth Coast Time 37 deg W Arrival

Launch Date - Opening | Length (deg) (min) (hr) Time

Arrival Date G.M.T. | (min.) |Opening|{Closing |Opening|Closing | Light | Dark [(hr-min.)
03/21/67-03/24/67 09:59 | 114 100.7 | 114.0 | 20.0 14.3 294 06:23
03/22/67-03/25/67 10:36 | 169 93.2 | 114.0 | 20.0 11.4 269 07:16
03/23/67-03/26/67 11:54 | 183 90.0 | 114.0 | 17.8 8.4 245 08:08
03/24/67-03/27/617 13:41 | 167 90.0 | 114.0 | 14.1 5.5 220 09:00
03/25/67-03/28/67 15:31 | 150 90.0 | 114.0 | 10.4 2.8 195 09:54
03/26/67-03/29/67 17:24 95 90.0 | 104.2 6.9 2.0 170 10:50
03/27/67-03/30/67 19:21 31 90.0 93.8 3.6 2.0 145 11:47
03/28/67-03/31/67 coast time is le$s than 2 jminutes
03/29/67-04/01/67 coast time is less than 2 minutes
03/30/67-04/02/67 coast time is le$s than 2 minutes
03/31/67-04/08/67 23:08 37 90.0 95,2 3.9 2.0 45 15:33
04/01/67-04/04/67 23:07 94 90.0 | 106.2 6.8 2.0 20 16:22
04/02/67-04/05/67 23:05 | 135 90.0 | 114.0 9.8 2.9 349 17:07
04,/03/67-04/06/67 23:03 | 149 90.0 | 114.0 | 12.7 5.2 325 17:49
04/04/67-04/07/67 23:00 | 161 90.0 | 114.0 | 15.6 7.4 300 18:29
04/05/67-04/08/67 22:57 | 173 90.0 | 114.0 | 18.5 9.7 275 19:08
04/06/67-04/09/67 23:19 | 159 93.0 | 114.0 | 20.0 12.0 251 19:47
04/08/67-04/10/67 00:11 | 116 99.3 | 114.0 | 20.0 14.3 226 20:27
04/09/67-04/11/67 01:05 74 105.1 | 114.0 | 20.0 16.4 201 21:09
04/10/67-04/12/67 02:00 34 110.2 | 114.0 | 20.0 18.4 176 21:54
04/11/67-~04/13/67 coast tiime is greater than 20 minytes
04/12/67-04/14/67 coast time is gréater thay 20 mindtes
04/13/67-04/16/67 coast time is gr¢ater thay 20 mingtes
04/14/67-04/17/67 coast time is greater tha) 20 minytes
04/15/67-04/18/67 coast time is gr¢ater thay 20 minytes
04/16/67-04/19/67 07:15 39 110.0 | 114.0 | 20.0 18.1 27 03:15
04/17/67-04/20/67 07:55 87 104.1 | 114.0 | 20.0 15.7 2 | 04:09
04/18/67-04/21/67 08:31 | 139 97.3 |114.0 | 20.0 13.0 332 05:01
04/19/67-04/22/67 09:09 | 190 90.0 [114.0 |19.8 10.1 307 05:52
04/20/67-04/23/67 10:55 | 175 90.0 |114.0 | 16.1 7.1 282 06:44
04/21/67-04/24/67 12:43 | 159 90.0 |114.0 |12.3 4.2 257 07:36
04/22/67-04/25/67 14:36 130 90.0 | 111.1 8.7 2.0 232 08:32
04/23/67-04/26/67 16:34 60 90.0 98. 2 5.1 2,0 207 09. 30
04/24/67-04/21/67 coast time is less than 2 minutes
04/25/67-04/28/67 coast tijne is lesp than 2 finutes
04/26/67-04/29/67 coast tilne is lesp than 2 jninutes
04/27/67-04/30/67 21:22 13 90.0 91.7 2.7 2,0 107 13:26
04/28/67-05/01/67 21:21 72 90.0 }101.4 5.7 2.0 83 14:17
04/29/67-05/02/67 21:19 ] 129 90.0 |114.0 8.7 2.2 58 15:06
04/30/67-05/03/67 21:16 | 144 90.0 |114.0 |11.7 4.4 33 15:48
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Table 4. Parking Orbit Ascent. (Continued)
Parking Orbit |Lunar Lighting
Window | Window | Launch Azimuth Coast Time 37 deg W Arrival

Launch Date - Opening | Length (deg) (min) (hr) Time

Arrival Date G.M.T. | (min.) |Opening |Closing {Opening |Closing | Light | Dark [(hr-min.)
05/01/67-05/04/67 21:13 157 90.0 | 114.0 | 14.6 6.6 8 16:29
05/02/67-05/05/67 21:10 | 169 90.0 | 114.0 | 17.5 8.9 337 17:08
05/03/67-05/06/67 21:14 | 174 90.8 | 114.0 | 20.0 12.2 312 17:47
05/04/67-05/07/67 22:06 | 130 97.2 | 114.0 | 20.0 13.5 288 18:26
05/05/67-05/08/67 23:00 88 103.2 | 114.0 | 20.0 15.7 263 19:08
05/06/67-05/09/67 23:54 47 108.6 | 114.0 | 20.0 17.7 238 19:52
05/08 /67-05/10/67 00:51 9 113.0 | 114.0 | 20.0 19.6 214 20:39
05/09/67-05/11/67 coast t{me is greater thah 20 mingtes
05/10/67-05/12/67 coast time is greater thah 20 mingites
05/11/67-05/13/67 coast time is grpater thap 20 mingytes
05/12/67-05/15/67 coast time is grpater thap 20 mintytes
05/13/67-05/16/67 05:14 23 111.6 | 114.0 | 20.0 18.9 89 01:10
05/14/67-05/17/67 05:54 67 106.5 | 114.0 [ 20.0 16.7 64 | 02:02
05/15/67-05/18/67 06:31 | 117 100.2 | 114.0 | 20.0 14.1 39 02:53
05/16/67-05/19/67 07:05 | 169 93.1 [ 114.0 | 20.0 i1.4 14 $3:43
05/17/67-05/20/67 08:19 | 182 90.0 | 114.0 | 17.9 8.5 344 04:32
05/18/67-05/21/67 10:02 | 167 90.0 | 114.0 | 14.2 5.7 319 05:22
05/19/67-05/22/67 11:50 | 150 90.0 | 114.0 | 10.6 2.9 294 06:15
05/20/67-05/23/67 13:44 96 90.0 | 104.4 7.0 2,0 269 07:11
05/21/67-05/24/67 15:45 28 90.0 93.5 3.5 2.0 244 08:11
05/22/67-05/25/67 coast time is leds than 2 minutes
05/23/67~05/26/67 coast time is legs than 2 minutes
05/24/67-05/27/67 coast time is leds than 2 minutes
05/25/67-05/28/67 19:33 46 90.0 | 96.7 4.4 2.0 144 12:08
05/26/67~05/29/67 19:31 108 90.0 | 109.0 7.5 2.0 119 12:5%
05/27/67-05/30/67 19:29 | 139 90.0 | 114.0 | 10.5 3.5 95 13:44
05/28/67-05/31/67 19:26 | 153 90.0 | 114.0 | 13.5 5.8 70 14:26
05/29/67-06/01/67 19:23 | 165 90.0 | 114.0 | 16.4 8.1 45 15:06
05/30/67-06/02/67 19:20 ! 176 90.0 | 114.0 | 19.3 10.4 20 15:45
05/31/67-06/03/67 19:59 | 146 95.0 | 114.0 { 20.0 12.7 349 16:24
06/01/67-06/04/67 20:52 | 103 101.1 ! 114.0 § 20.0 14.9 324 17:05
06/02/67-06/05/67 21:46 61 106.7 {114.0 | 20.0 17.0 300 17:48
06/03/67-06/06/67 22:42 22 111.5 |114.0 | 20.0 18.9 275 18:34
06/04/67-06/07/67 coast time is greater than 20 minutes
06/05/67-06/08/67 coast tilne is greater than 20 minuges
06/06/67-06/09/67 coast tilne is grdater thay 20 minukes
06/07/67-06/10/67 | coast timme is greater thay 20 minkes
06/09/67-06/11/67 i 03:13 12 112.7 |114.0 | 20.0 19.4 150 ! 23:06
06/10/67-06/12/67 03:55 | 54 108.1 |114.0 |20.0 |17.3 125 | 23:59
06/11/67-06/14/67 04:33 | 102 102.2 |114.0 | 20.0 14.9 100 | 00:50
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Table 4. Parking Orbit Ascent. (Continued)
Parking Orbit |Lunar Lighting
\Window |Window | Launch Azimuth Coast Time 37 deg W Arrival

Launch Date - Opening | Length (deg) (min) (hr) Time

Arrival Date G.M.T. | (min.) [Opening [Closing |[Opening][Closing | Light | Dark |[(hr-min.)
06/12/67-06/15/617 05:08 151 95.5 114.0 20.0 12.3 76 01:39
06/13/67-06/16/67 05:57 186 90.0 114.0 19.1 9.6 51 02:27
06/14/67-06/17/67 07:36 172 90.0 114.0 15.6 6.8 26 03:15
06/15/67-06/18/67 09:18 157 90.0 114.0 12.1 4.1 1 04:05
06/16/67-06/19/67 11:06 | 128 90.0 | 110.8 8 2.0 330 04:58
06/17/67-06/20/67 13:01 60 90.0 98.1 5. 2.0 305 05:35
06/18/67-06/21/67 coast time is legs than 2 minutes
06/19/67-06/22/67 coast time is legs than 2 minutes
06/20/67-06/23/67 coast time is legs than 2 minutes
06/21/67-06/24/67 17:42 20 90.0 92.6 3.0 2.0 205 09:55
06/22/67-06/25/67 17:42 81 90.0 | 103.2 | 4.2 2.0 | 180 10:48
06/23/67-06/26/67 17:40 133 90.0 114.0 9.3 2.5 156 11:36
06/24/67-06/27/67 17:38 148 90.0 114.0 12.3 4.9 131 12:21
06/25/67-06/28/67 17:35 160 90.0 114.0 15,3 7.2 106 13:02
06/26/67-06/29/67 17:32 172 90.0 114.0 18.2 9.6 82 13:41
06/27/67-06/30/67 17:51 162 92.6 114.0 20,0 11.9 57 14:21
06/28/67-07/01/67 18:44 119 98.9 114.0 20,0 14.1 32 15:01
06/29/67-07/02/67 19:37 77 104.7 114.0 20.0 16.3 7 15:42
06/30/67-07/03/67 20:32 37 109.8 114.0 20.0 18.2 336 16:27
07/01/67-07/04/67 coast tilne is greéater thag 20 minytes
07/02/67-07/05/67 coast tine is greater tha) 20 minjtes
07/03/67-07/06/67 coast tilne is greater thay 20 minutes
07/04/67-07/07/67 coast tijne is greater thar] 20 minutes
07/06/67-07/08/67 00:08 2 113.8 114.0 20.0 19.9 211 20:59
07/07/67-07/09/67 01:53 42 109.5 114.0 20.0 18.0 186 21:54
07/08/67-07/10/67 02:33 89 103.9 114.0 20.0 15.6 161 22:47
07/09/67~07/11/67 03:09 138 97.3 114.0 20.0 13.0 137 23:37
07/10/67-07/13/67 03:42 189 90.2 114.0 20.0 10.3 112 00:25
07/11/67-07/14/67 05:19 176 90.0 114.0 16.6 7.6 87 01:13
07/12/67-07/15/67 06:59 161 90.0 114.0 13.1 4.9 62 02:01
07/13/67-07/16/617 08:43 144 90.0 114,90 9.7 2.3 37 02:52
07/14/67-07/17/67 10:33 83 90.0 }102.1 6.3 2.0 12 03:146
07/15/67-07/18/67 12:28 19 90.0 | 92.3 3.0 2.0 341 04:43
07/16/67-07/19/67 coast time is lesp than 2 minutes
07/17/67-07/20/67 coast time is lesp than 2 minutes
07/18/67-07/21/67 coast tifne is lesg than 2 minutes
07/19/67-07/22/67 | 15:33 55 90.0 98.3 9.9 2.0 242 08:37
07/20/67-07/23/67 11552 | 118 90.0 (111.3 3.0 2.0 217 09:27
07/21/67-07/24/67 . 15:49 142 90.0 114,0 11.1 3.9 192 10:1
07/22/67-07/25/67 15:47 156 90.0 114.0 14.1 6.3 167 10:57
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Table 4. Parking Orbit Ascent. (Continued)
Parking Orbit jLunar Lighting
Window | Window | Launch Azimuth Coast Time 37 deg W Arrival
Launch Date - Opening | Length (deg) (min) (hr) Time
Arrival Date G.M.T. | (min.) |Opening|Closing |Opening|Closing | Light | Dark |(kr-min.)

07/23/67-07/26/67 15:44 168 90.0 114.0 17.1 8.7 143 11:37
07/24/67-07/27/67 15:42 178 90,2 114.0 20.0 11.0 118 12:17
07/25/67-07/28/67 16:35 134 96.7 114.0 20.0 13.3 93 12:56
07/26/67-07/29/67 17:28 92 102.7 114.0 20.0 15.5 69 13:37
07/27/67-07/30/67 18:22 51 108.1 114.0 20,0 17.6 43 14:20
07/28/67-07/31/67 19:17 13 112.6 114.0 20.0 19.4 19 15:07
07/29/67-08/01/67 coast time is grpater thah 20 minwtes
07/30/67-08/02/67 coast time is greater thah 20 minvytes
07/31/67-08/03/67 coast time is greater thah 20 minutes
08/01/67-08/04/67 coast time is greater thah 20 mingtes
08/02/67-08/05/67 23:46 25 111.4 114.0 20.0 18.8 248 19:43
08/04/67-08/06/67 00:28 72 106.0 114.0 20.0 16.5 223 20:38
08/05/67-08/07/67 01:06 122 99.6 114.0 20,0 13.9 198 21:30
08/06/67-08/08/67 01:42 174 92.4 114.0 20,0 11.1 173 22:21
08/07/67-08/09/67 03:01 181 90.0 114.0 17.6 8.3 148 23:09
08/08/67-08/10/67 04:42 166 90.0 114.0 4.1 5.6 123 23:58
08/09/67-08/12/67 06:26 149 90.0 114.0 10.6 2.9 99 00:49
08/10/67-08/13/67 08:15 100 90.0 | 105.3 7.1 2.0 74 01:42
08/11/67-08/14/617 10:08 35 90.0 | 94.4 3.8 2.0 49 | 02:38
08/12/67-08/15/67 coast time is leds than 2 minutes
08/13/67-08/16/67 coast time is leds than 2 minutes
08/14/67-08/17/67 ‘ coast time is leqs than 2 minutes
08/15/67~08/18/67 ' 14:06 33 90.0 94.5 3.8 2,0 303 06:29
08/16/67~08/19/67 | 14:05 94 90.0 105. 9 .8 2.0 278 07:20
08/17/67-08/20/67 14:02 136 90.0 114.0 9.9 3.0 253 08:08
08/18/67-08/21/67 13:59 151 90.0 114.0 13.0 5.4 229 08:52
08/19/67-08/22/67 13:56 163 90.0 114.0 16.0 7.8 204 09:33
08/20/67-08/23/67 13:52 175 90.0 114.0 19.0 10.2 179 10:13
08/21/67-08/24/67 14:26 | 150 94.4 |114.0 | 20.0 12.5 155 10:52
08/22/67-08/25/67 15:19 106 100.7 114.0 20.0 14.7 130 11:33
08/23/67-08/26/67 16:13 64 106.4 | 114.0 | 20.0 16.9 105 12:15
08/24/67-08/27/67 17:08 25 111.2 114.0 20.0 18.8 81 12:59
08/25/67-08/28/67 coast tijne is gréater than 20 minuges
08/26/67-08/29/67 coast tilne is gréater thar 20 minukes
08/27/67-08/30/67 coast tifne is grdater thar 20 minutes
08/28/67-08/31/67 coast tilne is grdater than 20 minutes
08/29/67-09/01/67 . 21:36 5 113.5 114.0 20.0 19.8 310 17:28
08/30/67-09/02/67 I 22:20 49 108.8 |114.0 |20.0 17.6 285 18:24
08/31/67-09/03/67 ; 23:00 99 102.6 | 114.0 | 20.0 15.1 260 | 19:18

§
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Table 4, Parking Orbit Ascent. (Continued)
Parking Orbit | Lunar Lighting
Window |Window | Launch Azimuth Coast Time 37 deg W Arrival

Launch Date - Opening | Length (deg) (min) (hr) Time

Arrival Date G.M.T. | (min.) |Opening|Closing |Opening |Closing | Light { Dark [(hr-min.)
09/01/67-09/04/67 23:37 | 152 95.5 | 114.0 | 20.0 12.3 235 20:10
09/03/67-09/05/67 00:31 | 187 90.0 | 114.0 { 19.0 9.4 210 21:01
09/04/67-03/06/67 02:15 | 172 90.0 | 114.0 | 15.3 6.5 185 21:51
09/05/67-09/07/67 04:01 | 155 90.0 | 114.0 | 11.7 3.7 160 22:43
09/06,/67-09/08/67 05:52 119 90.0 | 108.9 8.1 2.0 135 23:36
09/07/67-09/10/67 07:47 51 90.0 96.17 9.6 2.0 110 00:32
09/08/67-09/11/67 coast time is le Ls than 2 |minutes
09/09/67-098/12/67 coast time is less than 2 minutes
09/10/67-09/13/617 coast time is legs than 2 minutes
09/11/67-09/14/67 12:21 11 90.0 91.5 2.6 2.0 11 04:24
09/12/67-09/15/67 12:19 72 90.0 | 101.5 5.7 2.0 340 05:16
09/13/67-09/16/67 12:16 | 130 90.0 | 114.0 8.8 2,2 316 06:05
09/14/67-09/17/67 12:13 | 146 90.0 | 114.0 | 11.9 4.6 291 06:49
09/15/67-09/18/67 12:09 | 159 90.0 { 114.0 | 15.0 6.9 266 07:31
09/16/67-09/19/67 12:06 | 171 90.0 | 114.0 | 18.0 9.3 241 08:11
09/17/67-09/20/67 12:20 | 165 92.1 | 114.0 | 20.0 11.7 217 08:50
09/18/67-09/21/67 13:13 | 121 98.6 | 114,0 | 20.0 14.0 192 09:30
09/19/67-09/22/67 14:06 104.6 | 114.0 | 20.0 16.2 167 10:11
09/20/67-09/23/67 15:00 109.8 | 114.0 | 20.0 18.2 143 10:55
09/21/67-09/24/67 coast t bater thag 20 minytes
09/22/67-09/25/67 coast t bater thay 20 mindtes
09/23/67-09/26/67 coast t g¢ater thay 20 mingtes
09/24/67-09/27/67 coast t ater thay 20 minutes
09/25/67-09/28/67 coast til [ater thay 20 minytes
09/26/67-09/29/67 20:13 111.5 | 114.0 | 20.0 18.8 347 16:09
09/27/67-09/30/67 20:53 106.1 | 114.0 | 20.0 16.5 322 17:03
09/28/67-10/01/67 21:30 99.4 | 114.0 | 20.0 13.8 298 17:55
09/29/67-10/02/67 22:05 91.8 | 114.0 | 20.0 10.9 273 18:47
09/30/67-10/03/67 23:34 90.0 |114.0 | 17.1 7.9 248 19:37
10/02/67-10/04/67 01:22 | 164 90.0 |114.0 |} 13.3 4.9 223 20:30
10/03/67-10/05/67 03:14 | 145 90.0 |114.0 9.5 2.1 198 21:24
10/04/67-10/06/67 07:16 75 90.0 90.7 5.9 2.0 173 22:21
10/05/67~10/07/67 07:16 6 90.0 90.7 2.3 2.0 148 23:21
10/06/67-10/09/67 coast tilne is less than 2 minutes
10/07/67-10/10/67 coast timne is le% than 2 minutes
10/08/67~10/11/67 coast tilne is lesk than 2 1hinutes
10/09/67-10/12/67 10:34 52 90.0 | 97.6 | 4.7 2,0 48 | 03:14
10/10/67-10/13/67 10:31 | 115 90.0 |[110.6 7.8 2,0 23 | 04:03
10/11/67-10/14/67 10:27 | 141 90.0 |114.0 |10.9 3.8 354 04:48
10/12/67-10/15/67 10:23 | 155 90.0 {114.0 |14.0 6.2 329 05:30
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Table 4. Parking Orbit Ascent. (Continued)
Parking Orbit | Lunar Lighting
Window |Window | Launch Azimuth | Coast Time 37 deg W Arrival
Launch Date - Opening | Length (deg) (min) (hr) Time
Arrival Date G.M.T. | (min.) |Opening|Closing |Opening|Closing | Light | Dark [(hr-min.)

10/13/67-10/16/67 10:20 167 90.0 114.0 17.0 8.5 304 06:10
10/14/67-10/17/67 10:16 179 90.0 114.0 19.9 10.9 280 06:49
10/15/67-10/18/67 11:07 135 96.5 114.0 20.0 13.2 255 07:29
10/16/67-10/19/67 12:00 92 102.7 114.0 20.0 15.5 230 08:09
10/17/67-10/20/67 12:55 50 108.2 114.0 20.0 17.6 206 08:52
10/18/67-10/21/67 13:50 11 112.8 114.0 20.0 19.5 181 09:37
10/19/67-10/22/67 coast time is grpater thap 20 mingytes
10/20/67-10/23/67 coast time is greater thah 20 mingtes
10/21/67-10/24/67 coast time is grpater thah 20 mingtes
10/22/67-10/25/67 coast tt:e is greater thap 20 minytes
10/23/67-10/26/67 coast time is grpater thap 20 minytes
10/24/67-10/27/67 18:49 47 108.9 114.0 20.0 17.7 32 14:51
10/25/67-10/28/67 19:26 96 102.9 114.0 20.0 15.2 7 15:42
10/26/67-10/29/67 20:01 149 95.9 114.0 20.0 12.5 336 16:32
10/27/67-10/30/67 20:50 187 90.0 114.0 19.1 9.5 312 17:22
10/28/67-10/31/67 22:35 172 90.0 114.0 15.3 6.5 287 18:13
10/30/67-11/01/67 00:25 155 90.0 114.0 11.5 3.6 262 19:06
10/31/67-11/02/67 02:21 111 90.0 107.2 7.9 2,0 237 20:03
11/01/67~11/03/67 04:26 39 90.0 94.8 4.0 2.0 212 | 21:03
11/02/67-11/04/67 coast tit:e is legs than 2 minutes
11/03/67-11/05/67 coast tilme is legs than 2 minutes
11/04/67-11/07/67 coast time is leﬁs than 2 minutes
11/05/67-11/08/67 08:48 28 90.0 | 93.8 3.4 2.0 112 01:08
11/06/67-11/09/67 08:44 92 90.0 105.5 6.7 2.0 87 01:59
11/07/67-11/10/67 08:41 | 136 90.0 | 114.0 9.9 3.0 62 | 02:46
11/08/67-11/11/67 08:37 151 90.0 114.0 13.0 5.4 37 03:29
11/09/67~11/12/67 08:33 163 90.0 114.0 16.0 7.8 13 04:10
11/10/67-11/13/67 08:29 175 90.0 114.0 19.0 10.1 344 04:49
11/11/67-11/14/67 09:02 | 150 94.3 }114.0 | 20.0 12.5 319 05:28
11/12/67-11/15/67 i 09:55 | 106 100.7 114.0 20.0 14.7 294 06:08
11/13/67-11/16/67 10:49 64 106.4 | 114,0 | 20.0 16.9 270 06:50
11/14/67-11/17/67 11:44 24 111.4 114.0 20.0 18.9 245 07:35
11/15/67-11/18/67 coast time is grdater than 20 minutes
11/16/67-11/19/67 coast time is grgater than 20 minufes
11/17/67-11/20/67 coast tifne is grdater thanj 20 minutes
11/18/67~11/21/617 coast time is grdater tharn 20 minufes
11/19/67-11/22/67 coast tifne is grqater thar 20 minujes
11/20/67-11/23/67 ' 16:49 31 110,7 114.0 20.0 18.5 96 12:46
11/21/67-11/24/67 l 17:27 76 105.4 114.0 20.0 16.2 71 13:36
11/22/67-11/25/67 i 18:01 125 99.0 114.0 20.0 13.7 46 14:24
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Table 4. Parking Orbit Ascent. (Continued)
Parking Orbit | Lunar Lighting
window |Window | Launch Azimuth| Coast Time 37 deg W Arrival

Launch Date - Opening | Length (deg) (min) (hr) Time

Arrival Date G.M.T. | (min.) |Opening [Closing |Opening [Closing | Light | Dark [(hr-min,)
11/23/67-11/26/67 18:32 177 91.8 114.0 20.0 10.9 21 15:12
11/24/67-11/27/67 19:57 | 179 90.0 | 114.0 | 17.2 8.1 351 16:00
11/25/67-11/28/67 21:40 163 90.0 114.0 13.5 5.1 326 16:50
11/26/67-11/29/67 22:30 146 90.0 114.0 9.8 2.3 301 17:43
11/28/67-11/30/67 01:29 78 90.0 | 101.1 6.0 2.0 276 18:41
11/29/67-12/01/67 03:36 6 90.0 90.8 2.3 2.0 251 19:43
11/30/67-12/02/67 coast t{me is legs than 2|minutes
12/01/67-12/03/67 coast time is le$s than 2 Iminutes
12/02/67-12/04/67 coast time is le$s than 2 minutes
12/03/67-12/05/67 06:56 65 90.0 99.9 5.3 2.0 151 23:49
12/04/67-12/07/67 06:53 130 90.0 114.0 8.6 2.1 127 00:40
12/05/67-12/08/67 06:49 146 90.0 114.0 11.8 4.5 102 01:25
12/06/67-12/09/67 06:46 | 159 90.0 | 114.0 | 14.9 6.9 77 02:07
12/07/67-12/10/67 06:42 171 90.0 114.0 18.0 9.3 52 02:47
12/08/67-12/11/67 06:56 165 92.1 114.0 20.0 11.7 28 03:27
12/09/67-12/12/67 07:49 | 121 98.6 | 114.0 | 20.0 14.0 3 04:06
12/10/67-12/13/67 104.5 114.0 20.0 16.2 334 04:47
12/11/67-12/14/67 109.8 114.0 20.0 18.2 309 05:31
12/12/67-12/15/67 pater thah 20 mingtes
12/13/67-12/16/67 ¢ater thag 20 minyjtes
12/14/67-12/17/67 ¢ater thag 20 minygtes
12/15/67-12/18/617 ¢ater thag 20 minytes
12/16/67-12/19/67 bater thag 20 minytes
12/17/67~12/20/67 111.9 114.0 20.0 19.0 160 10:42
12/18/67-12/21/67 107.0 | 114.0 | 20.0 16.9 135 11:33
12/19/67-12/22/67 101.0 114.0 20.0 14.5 111 12:21
12/20/67-12/28/67 94,2 114.0 20.0 11.8 86 13:08
12/21/67-12/24/67 : 90.0 114.0 18.5 9.1 61 13:54
12/22/67-12/25/61 19:12 | 169 90.0 | 114.0 ; 15.0 6.3 37 14:42
12/23/67-12/26/617 20:55 | 153 90.0 | 114.0 | 11.4 3.6 11 15:32
12/24/67-12/27/67 22:46 112 90.0 | 107.6 7.8 2.0 341 16:25
12/26/67-12/28/67 00:45 42 90.0 95.3 4.2 2.0 316 17:24
12/27/67-12/29/67 coast time is leds than 2 minutes
12/28/67-12/30/67 coast time is legs than 2 minutes
12/29/67-12/31/67 coast time is leds than 2 minutes
12/30/67-01/01/68 05:06 33 90.0 94.6 3.7 2.0 216 21:33
12/31/67-01/02/68 05:04 | 100 90.0 |107.1 7.1 2.0 191 22:9K
01/01/68-01/03/68 05:01 140 90.0 114.0 10.4 3.4 167 23:17
01/02/68-01/05/68 04:57 154 90.0 114.0 13.7 5.9 142 00:01
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Parking Orbit Ascent.

(Continued)

Parking Orbit | Lunar Lighting
Window {Window | Launch Azimuth Coast Time 37 deg W Arrival
I.aunch Date - Opening | Length (deg) {min) (hr) Time
Arrival Date G.M.T. | (min.) |Opening|Closing |Opening [Closing | Light | Dark [(hr-min.)

01/03/68-01/06/68 04:54 | 167 90.0 | 114.0 | 16.8 8.4 117 | 00:43
01/04/68-01/07/68 04:50 | 179 90.0 | 114.0 | 19.8 | 10.8 92 | 01:23
01/05/68-01/08/68 05:40 | 137 96.3 | 114.0 | 20.0 | 13.2 68 | 02:03
01/06/68-01/09/68 06:34 93 102.5 | 114.0 | 20.0 15.4 43 02:43
01/07/68-01/10/68 07:28 51 108.0 | 114.0 { 20.0 | 17.5 18 | 03:26
01/08/68-01/11/68 08:23 13 112.6 | 114.0 | 20.0 | 19.4 | 349 04:11
01/09/68-01/12/68 coast time is grkater thah 20 minttes
01/10/68-01/13/68 coast time is grpater thap 20 mintites
01/11/68-01/14/68 coast time is grpater than 20 mingtes
01/12/68-01/15/68 coast time is grpater thah 20 mingtes
01/13/68-01/16/68 12:46 8 118.2 114.0 20.0 19.6 225 08:36
01/14/68-01/17/68 13:27 50 108.5 | 114.0 | 20.0 17.5 200 09:29
01/15/68-01/18/68 14:04 97 102.7 114.0 20.0 15.1 175 10:18
01/16/68-01/19/68 14:37 147 96.0 114.0 20.0 12.5 151 11:06
01/17/68-01/20/68 15:19 | 187 90.0 | 114.0 | 19.4 9.8 126 11:53
01/18/68-01/21/68 16:56 173 90.0 114.0 16.0 7.1 101 12:40
01/19/68-01/22/68 18:36 158 90.0 114.0 12.5 4.4 76 13.28
01/20/68-01/23/68 20:22 136 90.0 {112.7 8.9 2.0 51 14:19
01/21/68-01/24/68 22:15 66 90. 0 99.2 5.4 2.0 26 15:14
01/23/68-01/25/68 coast tijne is leds than 2 minutes
01/24/68-01/26/68 coast tifne is legs than 2 minutes
01/25/68~01/27/68 coast time is leds than 2 minutes
01/26/68-01/28/68 03:19 3 90. 0 90. 4 2.1 2.0 281 19:18
01/27/68-01/29/68 | 03:16 69 90.0 [100.8 | 5.5 2.0 256 | 20:14
01/28/68-01/30/68 L 03:13 | 132 90.0 [114.0 8.9 2.3 231 21:05
01/29/68-01/31/68 03:09 148 90.0 114.0 12.2 4.8 206 21:52
01/30/68-02/01/68 03:05 161 90.0 114.0 15.4 7.3 182 22:36
01/31/68-02/02/68 03:02 | 174 90.0 |114.0 | 18.6 9.8 157 23:17

t
02/01/68-02/03/68 ! 03:29 155 93.7 114.0 20.0 12.3 132 23:57
02/02/68-02/05/68 : 04:23 109 100.2 114.0 20.0 14.6 108 00:38
02/03/68-02/06/68 ' 05:18 66 106,1 [114,0 {20.0 l16.8 83 | 01:20
02/04/68-02/07/68 l 06:13 26 111.1 114.0 20.0 18.8 58 02:04
02/05/68-02/08/68 i coast tine is greater thar} 20 minutes
02/06/68-02/09/68 | coast time is grdater thar 20 minupes
02/07/68-02/10/68 | coast time is greater thar| 20 minufes
02/08/68-02/11/68 | coast time is grdater than 20 minufes
02/09/68-02/12/68 : coast tifne is gr%ater thar 20 minufes
02/10/68-02/13/68 . 11:21 32 110.6 {114.0 !20.0 18.4 265 07:19
02/11/68-02/14/68 l 12:00 79 105.0 114.0 20.0 16.1 240 08:10
02/12/68-02/15/68 l 12:35 130 98.4 114.0 20.0 13.4 215 09:00

!

{

t

l ;




GD|C-BTD65-069

Table 4. Parking Orbit Ascent. (Continued)
Parking Orbit | Lunar Lighting
Window )Window | Launch Azimuth Coust Time 37 deg W Arrival

Launch Date - Opening | Length (deg) (min) (hr) Time

Arrival Date G.M.T. | (min,) |Opening|Closing |Opening |Closing | Light | Dark }(hr-min.)
02/13/68-02/16/68 13:08 | 182 91.2 | 114.0 | 20.0 10.7 190 09:48
02/14/68-02/17/68 14:37 | 178 90.0 | 114.0 | 17.0 7.9 165 10:36
02/15/68-02/18/68 16:18 | 163 90.0 | 114.0 | 13.4 5.1 140 11:25
02/16/68-02/19/68 18:04 145 90.0 | 114.0 9.9 2.4 116 12:15
02/17/68-02/20/68 19:56 83 90.0 | 102.2 6.3 2.0 91 13:10
02/18/68-02/21/68 21:55 15 90.0 91.8 2.8 2.0 66 14:07
02/20/68-02/22/68 coast tlme is legs than 2 minutes
02/21/68-02/23/68 coast time is legs than 2 Iminutes
02/22/68-02/24/68 coast time is legs than 2 minutes
02/23/68-02/25/68 01:31 43 90. 0 96.1 4.2 2.0 320 18:04
02/24/68-02/26/68 01:27 109 90.0 { 109.2 7.6 2.0 295 18:56
02/25/68-02/27/68 01:22 | 142 90.0 | 114.0 | 10.9 3.7 271 19:45
02/26/68-02/28/68 01:18 | 156 90.0 | 114.0 | 14.1 6.2 246 20:29
02/27/68-02/29/68 01:14 | 169 90.0 | 114.0 | 17.3 8.8 221 21:11
02/28/68-03/01/68 01:18 | 173 90.9 | 114.0 | 20.0 11.3 196 21:52
02/29/68-03/02/68 02:13 127 97.7 | 114.0 | 20.0 13.7 172 22:33
03/01/68-03/03/68 03:07 82 104.0 | 114.0 | 20,0 16.0 147 23:14
03/02/68-03/04/68 04:02 40 109.4 | 114.0 | 20.0 18.1 122 23:57
03/03/68~03/06/68 04:58 2 113.8 | 114.0 | 20.0 19.9 98 00:43
03/04/68-03/07/68 coast time is greater thap 20 minytes
03/05/68-03/08/68 coast tirxie is greater thap 20 mingtes
03/06/68-03/09/68 coast tibe is gréater thap 20 minytes
03/07/68~03/10/68 coast tifne is greater thmt 20 minuytes
03/08/68-03/11/68 09:14 11 112.9 | 114.0 | 20.0 19.5 328 05:05
03/09/68-03/12/68 09:54 55 107.9 |114.0 | 20.0 17.3 303 05:58
03/10/68-03/13/68 10:30 | 106 101.7 {114.0 | 20.0 14.7 279 06:48
03/11/68-03/14/68 11:04 | 158 94.5 |114.0 | 20.0 11.9 254 07:38
03/12/68-03/15/68 12:05 | 184 90.0 |114.0 | 18.5 9.0 229 08:27
03/13/68-03/16/68 13:48 | 169 90.0 |114.0 | 14.8 6.1 204 09:16
03/14/68-03/17/68 15:36 | 152 90.0 | 114.0 | 11.1 3.3 179 10:08
03/15/68-03/18/68 17:29 | 105 90.0 }106.0 7.4 2.0 154 11:03
03/16/68-03/19/68 19:30 33 90.0 94.1 3.7 2.0 129 12:00
03/17/68-03/20/68 couast time is lesls than 2 minutes
03/18/68-03/21/68 coast tilne is leE than 2 minutes
03/19/68-03/22/68 coast time is lesfs than 2 minutes
03/20/68-03/23/68 23:47 21 90.0 92.7 3.1 2.0 29 16:00
03/21/68-03/24/68 23:42 87 90.0 |104.4 6.4 2.0 4 16:53
03/22/68-03/25/68 1 23:37 136 90.0 [114.0 9.7 20 334 1741
03/23/68-03/26/68 23:33 151 90.0 [114.0 13.0 5.3 309 18:26
03/24/68-03/27/68 23:28 | 164 90.0 {114.0 [16.1 7.9 284 19:08




GD|C-BTD65-069

Table 4. Parking Orbit Ascent. (Continued)
Parking Orbit |Lunar Lighting
Window [ Window | Launch Azimuth Coast Time 37 deg W Arrival
Launch Date - Opening | Length (deg) (min) (hr) Time
Arrival Date G.M.T. | (min.) |Opening |Closing |Opening|{Closing | Light | Dark j(hr-min,)
93/25/68-03/28/68 23:24 176 90.0 114.0 19.2 10.4 259 19:49
03/27/68-03/29/68 00:04 144 95.2 114.0 20.0 12.8 235 20:29
03/28/68-03/30/68 00:59 99 101.7 114.0 20.0 15.1 210 21:10
03/29/68-03/31/68 01:54 55 107.6 114.0 20.0 17.3 185 21:53
03/30/68-04/01/68 02:49 14 112.4 114.0 20.0 19.3 161 22:38
03/31/68-04/02/68 coast time is grpater thah 20 mingtes
04/01/68-04/04/68 coast time is grpater thah 20 mingtes
04/02/68-04/05/68 coast time is greater thap 20 mingtes
04/03/68-04/06/68 coast time is grpater thap 20 minytes
04/04/68-04/07/68 coast time is greater thah 20 minygtes
04/05/68-04/08/68 07:48 32 110.6 114.0 20.0 18.5 12 03:45
04/06/68-04/09/68 08:25 79 105.0 114.0 20.0 16.1 341 04:35
04/07/68-04/10/68 08:59 130 98.3 114.0 20.0 13.4 316 05:25
04/08/68-04/11/68 09:31 184 90.8 114.0 20.0 10.6 292 06:13
04/09/68-04/12/68 11:07 | 177 90.0 | 114.0 | 18.7 7.6 267 07:03
04/10/68-04/13/68 12:53 | 161 90.0 | 114.0 | 12.9 4.6 242 07:54
04/11/68-04/14/68 14:47 | 138 90.0 | 112.6 9.0 2.0 217 08:49
04/12/68-04/15/68 16:48 62 90.0 98.4 5.2 2.0 192 09:47
04/13/68-04/16/68 coast time is legs than 2 hinutes
04/14/68-04/17/68 coast tirne is leds than 2 fninutes
04/15/68-04/18/68 coast tifme is leds than 2 minutes
04/16/68-04/19/68 coast time is lejs than 2 minutes
04/17/68-04/20/68 21:56 66 90.0 | 100.2 5.4 2.0 67 14:50
04/18/68-04/21/68 21:51 | 130 90.0 | 114.0 8.7 2.1 42 15:40
04/19/68-04/22/68 21:47 147 90.0 114.0 12.0 4.6 17 16:25
04/20/68-04/23/68 21:42 160 90,0 114.0 15.1 7.1 346 17:08
04/21/68-~04/24/68 21:38 172 90.0 114.0 18.3 9.6 322 17:48
04/22/68-04/25/68 21:59 159 93.0 114.0 20.0 12.0 297 18:28
04/23/68-04/26/68 22:53 114 99.6 114.0 20.0 14.4 272 19:09
04/24/68-04/27/68 23:47 70 105.6 114.0 20.0 16.6 248 19:50
04/26/68-04/28/68 00:43 28 110.9 114.0 20.0 18.7 223 20:34
04/27/68-04/29/68 coast time is grgater thar 20 minukes
04/28/68-04/30/68 coast time is grdater thar 20 minues
04/29/68-05/01/68 coast time is grqater than 20 minues
04/30/68-05/02/68 coast tifne is grdater than 20 minufes
i

05/01/68-05/04/68 . coast tilme is grdater than 20 minutes
05/02/68-05/05/68 05:46 1 14 112.6 |[114.0 |20.0 19.3 74 01:37
05/03/68-05/06/68 06:23 ' 57 107.7 114.0 20.0 17.2 49 02:26
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Table 4. Parking Orbit Ascent. (Continued)
Parking Orbit |Lunar Lighting
Window |Window | Launch Azimuth Coast Time 37 deg W Arrival

Launch Date - Opening | Length (deg) (min) (hr) Time

Arrival Date G.M.T. | (min.} [Opening|Closing [Opening{Closing { Light | Dark J(hr-min.)
05/04/68-05/07/68 06:67 | 105 101.6 | 114.0 | 20.0 14.7 24 03:14
05/05/68-05/08/68 07:29 | 157 94.6 | 114.0 | 20.0 12.0 354 04:01
05/06/68-05/09/68 08:26 | 184 90.0 | 114.0 | 18.6 9.1 329 04:49
05/07/68-05/10/68 10:09 | 169 90.0 | 114.0 | 14.9 6.2 304 05:38
05/08/68-05/11/68 11:57 152 90.0 | 114.0 | 11.1 3.3 279 06:30
05/09/68-05/12/68 13:55 101 90.0 | 105.2 7.2 2.0 254 07:28
05/10/68-05/13/68 16:03 25 90.0 93.1 3.3 2.1 229 08:29
05/11/68-05/14/68 coast time is legs than 2 mminutes
05/12/68-05/15/68 coast tEe is legs than 2 minutes
05/13/68-05/16/68 coast time is legs than 2 minutes
05/14/68-05/17/68 20:08 41 90. 0 95.8 4.1 2.0 129 12:42
05/15/68-05/18/68 20:04 | 110 90.0 | 109.3 7.6 2.0 104 13:35
05/16/68-05/19/68 19:59 | 142 90.0 | 114.0 | 10.9 3.8 79 14:23
05/17/68-05/20/68 19:55 | 156 90.0 | 114.0 | 14.2 6.3 54 15:07
05/18/68-05/21/68 19:51 | 169 90.0 | 114.0 | 17.3 8.8 30 15:48
05/19/68-05/22/68 19:54 | 173 90.9 | 114.0 | 20.0 11.3 5 16:28
05/20/68-05/23/68 20:48 | 128 97.6 | 114.0 | 20.0 13.6 334 17:08
05/21/68-05/24/68 21:43 83 103.8 | 114.0 | 20.0 15.9 309 17:49
05/22/68-05/25/68 22:37 41 109.3 | 114.0 | 20.0 18.0 284 18:32
05/23/68-05/26/68 23:33 3 113.7 | 114.0 | 20.0 19.9 259 19:18
05/24/68-05/27/68 coast tilne is greater than 20 minutes
05/25/68-05/28/68 coast tijne is grgater thay 20 minutes
05/26/68-05/29/68 coast tilne is grdater thar 20 minwtes
05/28/68-05/30/68 coast tilme is grqater thai 20 minuFes
05/29/68-05/31/68 03:46 2 113.8 {114.0 | 20.0 19.9 135 23:33
05/30/68-06/02/68 04:24 42 109.4 |114.0 | 20.0 17.9 110 00:22
05/31/68-06/03/68 04:59 88 103.9 |114.0 |20.0 15.6 86 01:09
06/01/68-06/04/68 05:30 | 136 97.4 {114.0 |20.0 13.1 61 01:55
06/02/68-06/05/68 06:00 | 187 90.3 1114.0 {20.0 10.4 36 02:41
06/03/68-06/06/68 07:35 | 175 90.0 |[114.0 |16.6 7.6 11 03:28
06/04/68-06/07/68 09:17 160 90.0 [114.0 [12.9 4.7 340 04:16
06/05/68-06/08/68 11:07 140 90.0 |113.4 9.2 2.0 316 05:10
06/06/68-06/09/68 13:07 65 90.0 98.9 5.3 2.0 291 060X
06/07/68-06/10/68 coast tidne is lesg than 2 minutes
06/08/68-06/11/68 coast tifne is lesg than 2 minutes
06/09/68-06/12/68 coast tigne is less than 2 thinutes
06/10/68-06/13/68 18:20 10 90.0 91.3 2.5 2.0 190 10:27
06/11/68-06/14/68 13:15 81 90.0 1103.0 6.1 2.0 165 11:24
06/12/68-06/15/68 18:11 136 90.0 114.0 9.6 2.8 140 12:16
06,/13/68-06/16/68 18:07 |152 90.0 {114.0 [13.0 5.4 116 13:03
06/14/68-06/17/68 | 18:03 165 90.0 1114.0 {16.2 7.9 91 13:46
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Table 4. Parking Orbit Ascent. (Continued)
Parking Orbit | Lunar Lighting
Window | Window | Launch Azimuth Coast Time 37 deg W Arrival
Launch Date - Opening § Length (deg) {min) {hr) Time
Arrival bate G.MUTL | (min.) |Opening {Closing [Opening |Closing | Light | Dark [(hr-min,)
06/15/68-06/18/68 17:59 | 177 90.0 | 114.0 | 19.4 10.5 66 14:27
06/16/658-06/19/68 18:42 | 142 95.5 | 114.0 | 20.0 12.9 42 15:07
06/17/68-06/20/68 19:37 97 102.0 | 114.0 | 20.0 15.2 17 15:48
06/18/68-06/21/68 20:32 54 107.7 | 114.0 | 20.0 17.4 345 16:30
06,/19,/68-06/22/68 21:27 14 112.4 | 114.0 | 20.0 19.3 320 17:15
06/20/68-06/23/68 coast time is grpater thah 20 mingtes
06/21/68-06/24/68 coast time is grpater thap 20 mindtes
06/22/68-06/25/68 coast time is grpater thap 20 minltes
06/23/68-06/26/68 coast tJme is greater thap 20 mingtes
06/24/68-06,/27/68 coast time is grater thah 20 mingtes
06/26/68-06/28/68 02:25 31 110.7 ] 114.0 | 20.0 18.5 171 22:20
06/27/68-06/29/68 03:03 80 104.9 | 114.0 | 20.0 16.1 147 23:14
06/28/68-06/30/68 03:38 | 126 98.7 | 114.0 | 20.0 13.6 122 23:59
06/29/68-07/02/68 04:08 | 176 91.8 | 114.0 | 20.0 11.0 97 00:44
06/30/68-07/03/68 05:25 | 178 90.0 | 114.0 | 17.5 8.3 72 01:29
07/01/68-07/04/68 07:02 | 164 90.0 | 114.0 | 14.0 5.5 48 02:16
07/02/68-07/05/68 08:46 147 90.0 | 114.0 } 10.4 2.8 23 03:05
07 /03/68-07/06/68 10:35 91 90.0 | 103.6 6.7 2.0 352 03:53
07 /04,/68-07/07/68 12041 19 90, 0 92,2 3.0 2.0 327 04:52
N7,°05/668-07/08/68 coast time is legs than 2 minutes
07,/06/68-07/09/68 ; coast time is leds than 2 minutes
07/07/68-07/10/68 | coust tifne is legs than 2 fninutes
07/08/68-07/11/68 YlGaos 54 90, 0 97.9 | 4.7 2.0 2206 09:03
07/09/68-07/12/68 1624|126 90.0 }112.8 8.3 2.0 202 10:03
07/10/68-07/13/68 a 16:20 | 147 90.0 |114.0 | 11.% 4.5 177 | 11:00
07/11/68-07/14/68 ' 16:16 | 161 90.0 }{114.0 | 15.2 7. 152 11:45
07/12/68-07/15/68 l16:12 | 174 90.0 [114.0 ;18.5 9.7 127 12:28
07/13/68-07/16/68 D 16:40 | 154 93.8 |114.0 |20.0 12.3 103 | 13:09
07/14/68-07/17/68 1 17:36 ;108 100.5 1114.0 ,20.0 14.7 | 78 | 13:51
07/15/68-07/18/68 ' 18:31 | 64 106.5 |114.0 20,0 16.9 33 14:33
07/16/68-07/19/68 P 19:27 1 22 1115 | 114.0 [ 20,0 15.9 28 15:17
07/17/68-07/20/68 © coast time is greater thay 20 minues
07/18/68-07/21/68 i coast tifne is gr jater than 20 minutes
07/19/68-07/22/68 | coast time is grjater than 20 minutes i
07/20/68~07/23/68 " coast tiﬁe is grjater than 20 minutes |
07/21/68-07/24/68 " coast titne is greater than} 20 minues
/2:3/68-07/25/68 SU0s0 23 I1il.6 |114.0 |20.0 18.9 232§ 20:22
07 "2.1/65%-07,/26,68 C01:06 1 66 ‘106.5 114.0 {20,0 16.7 208 21:11
0T/25/68-07/27/6% S01:40 (113 |100.5 114.0 20,0 14.3 183 21:5%
07/26/63-07/28/G8 102:11 (162 [ 93.8 [114.0 [20.0  111.7 158  {22:43
o |
! !
[ I
| | | |
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Table 4. Parking Orbit Ascent. (Continued)
Parking Orbit |Lunar Lighting
Window | Window | Launch Azimuth [ Coast Time 37 deg W Arrival
Launch Date - Opening | Length (deg) (min) (hr) Time
Arrival Date G.M.T. | (min,) {Opening|Closing [Opening|Closing } Light | Dark |[(hr-min.)

07/27/68-07/29/68 03:11 182 90.0 114.0 18.4 9.0 133 23:28
07/28/68-07/31/68 04:46 | 168 90.0 | 114.0 | 14.9 6.3 109 00:13
07/29/68-08/01/68 06:26 | 152 90.0 | 114.0 | 11.4 3.6 84 01:01
07/30/68-08/02/68 08:13 | 114 90.0 | 108.2 7.9 2.0 59 01:46
07/31/68-08/93/68 10:10 43 90.0 95.6 2.6 2.0 34 02:42
08/01/68-08/04/68 coast t{me is legs than 2 minutes
08/02/68-08/05/68 coast time is legs than 2 minutes
08/03/68-08/06/68 coast time is legs than 2 jminutes
08/04/68-08/07/68 14:42 21 90.0 92,7 3.1 2.0 288 06:52
08/05/68-08/08/68 14:37 92 90.0 | 105.2 6.7 2.0 263 07:50
08/06/68-08/09/68 14:33 | 139 90.0 | 114.0 { 10.2 3.2 238 08:49
08/07/68-08/10/68 14:29 | 155 90.0 | 114.0 | 13.7 5.9 213 09:36
08/08/68~08/11/68 14:24 | 168 90.0 | 114.0 | 17.1 8.6 189 10:20
08/09/68-08/12/68 14:27 | 175 90.8 | 114.0 | 20.0 11.2 164 11:03
08/10/68-08/13/68 15:24 | 126 97.9 | 114.0 | 20.0 13.7 139 11:45
08/11/68-08/14/68 16:20 80 104.3 | 114.0 | 20.0 16.1 114 12:27
08/12/68-08/15/68 17:17 37 109.8 | 114.0 | 20.0 18.2 90 13:11
08/13/68-08/16/68 coast tiime is greater than 20 minytes
08/14/68-08/17/68 coast tilne is greater than 20 minytes
08/15/68-08/18/68 coast time is greater thay 20 minytes
08/16/68-08/19/68 coast tine is greater thany 20 minutes
08/17/68-08/20/68 coast tijne is grefater tharr 20 mingtes
08/18/68-08/21/68 22:26 7 113.3 | 114.0 | 20.0 19.7 294 18:15
08/19/68-08/22/68 23:04 50 108.6 | 114.0 | 20.0 17.6 269 19:05
08/20/68-08/23/68 23:39 97 102.7 | 114.0 | 20.0 15.2 244 19:35
08/22/68-08/24/68 00:11 | 146 96.1 |114.0 | 20.0 12.6 220 20:39
08/23/68-08/25/68 00:52 | 187 90.0 |114.0 | 19.5 9.9 195 21:25
08/24/68-08/26/68 02:29 | 173 90.0 ]114.0 | 16.0 7.1 170 22:11
08/25/68-08/27/68 04:08 | 157 90.0 [114.0 [12.4 4.3 145 22:59
08/26/68-08/28/68 | 05:54 33 90.0 J112.2 8.9 2.0 120 23:43
08/27/68-08/30/68 ; 07:49 62 90. 0 98. 6 5.2 2.0 95 00:37
08/28/68-08/31/68 coast time is lesk than 2 minutes
08/29/68-09/01/68 coast time is lesp than 2 minutes
08/30/68-09/02/68 coast time is lesp than 2 minutes
08/31/68-09/03/68 coast time is lesE than 2 minutes
09/01/68-09/04/68 12:52 63 90.0 99.6 5.2 2.0 325 05:30
09/02/68-09/05/68 | 12:47 |131 90.0 {114.0 | 8.7 21 L300 06:39
09/03/68-09/06/68 12:43 | 148 90.0 [114.0 [12.2 4,7 275 07:28
09/04/68-09/07/68 12:38 | 163 0.0 1114.0 j15.6 7.4 250 08:13

]
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Table 4. Parking Orbit Ascent. (Continued)
Parking Orbit | Lunar Lighting
Window | Window | Launch Azimuth{ Coast Time 37 deg W Arrival
Launch Date - Opening | Length (deg) (min) (hr) Time
Arvival Date G.MUTL | (mind) | Opening [Closing | Opening {Closing | Light | Dark (hr-min,)

09/05,/68-09/08/68 12:33 | 176 90.0 | 114.0 | 18.9 10.1 226 08:56
09/06/68~09/09/68 13:11 | 147 94.9 | 114.0 | 20.0 12.7 201 09:38
09/07/68-09/10/68 14:08 99 101.8 | 114.0 | 20.0 15.1 176 10:21
09/08/68-09/11/68 15:05 53 107.8 | 114.0 | 20.0 17.4 152 11:05
09/09/68-09/12/68 16:02 12 112,7 | 114.0 | 20.0 19.4 127 11:50
09/10/68-09/13/68 coast time is grpater than 20 mingtes
09/11/68-09/14/68 coast time is grpater thah 20 mintftes
09/12/68-09/15/68 coast time is greater thap 20 mindtes
09/13/68-09/16/68 coast time is grpater thap 20 minjtes
05/14/68-09/17/68 coast time is grpater thah 20 mimwites
09/15/68-09/18/68 21:00 29 110.9 | 114.0 | 20.0 18.6 331 16:55
09/16/68-09/19/68 21:36 75 105.5 | 114.0 | 20.0 16.3 307 17:44
09/17/68-09/20/68 22:09 | 124 99.1 | 114.0 | 20.0 13.7 282 18:31
09/18,/68~09/21/68 22:40 | 176 91.9 | 114.0 | 20.0 11.0 257 19:17
09/20/68-09/22/68 00:01 | 179 90.0 | 114.0 7.3 8.2 232 20:04
09/21/68-09/23/68 01:42 | 164 90.0 | 114.0 | 13.7 5.3 208 20:52
09/22/68-09/24/68 03:28 146 90.0 | 114.0 { 10.0 2.5 183 21:43
09/23/68-09/25/68 05:23 84 90.0 | 102.2 6.3 2.0 138 22:31
09/24/68-09/26/68 07:27 11 90.0 91.3 2.6 2.0 133 23:29
09/25/68-09/28/68 coast time is leqs than 2 minutes
09/26/68-09/29/68 coast time is legs than 2 {ninutes
09/27/68-09/30/68 coast tine is legs than 2 minutes
09/28/68-10/01/68 11:08 40 90.0 95.7 4.1 2.0 33 0334
09/29/68-10/02/68 11:02 110 90.0 |109.2 7.6 2.0 8 04:27
09/30/68-10,/03/68 10:57 143 a0, 0 1 113.0 11,0 3.8 338 05:23

| , l
10/01/68-10/04-63 i 10:52 | 157 90.0 | 114.0 | 14.4 ' 6.4 313 06:08
10/02/68-10/05/68 ' 10:48 | 171 90.0 }114.0 117.6 l 9.1 288 06:51
10/03/68~10/06/68 ©11:00 | 166 92,0 |114.0 ;20,0 {11.7 ., 264 07:33
10/04/68-10/07/68 ' 11:57 | 118 " 99.1 |114.0 F20.0 ! 14,2 239 08:16
10/05/63-10/08/68 P 12:54 ¢ 71 105.5 {114.0 | 20,0 | 16.5 214 08:59
10/06/68-10/09/68 | 13:52 ;| 28 ,110.9 |114.0 |20.0 |18.7 | 190 09:44
10/07/68-10/10/68 | coast tine is grdater thar 20 minutes
10/08/68~10/11/68 I; coast tilme is grdater thar 20 minufes
10/09/63-10/12/68 | coast tilne is grdater than 20 minufes
10/10. 63-10/13/68 . coast tifne is grdater thar| 20 minufes
10/11/68-10/14/68 | coast titne is grdater thay 20 minufes i
10/12/68~10/15/68 '18:56 | 10 1113.0 |114.0 |[20.0 19.5 41 14:45
149/13,68~10,16/68 19:33 52 | 108.2 |114.0 (20,0 17.4 16 1 15:33
10,/14/65-10/17/68 : 20:06 100 {102.3 |114.0 |20,0 15.0 345 | 16:20
10/15/68-10/18/68 ' 20:37 | 150 ' 95,5 |114.0 {20.0 12.4 320 17:06

' i }

| |

4-63




GD| C-BTD65-0

69

Table 4. Parking Orbit Ascent. (Continued)
Parking Orhit |Lunar Lighting
Window |Window | Launch Azimuth | Coast Time 37 deg W Arrival
Launch Date - Opening | Length (deg) (min) (hr) Time
Arrival Date G.M.T. | (min,) |Opening |Closing |Opening |Closing | Light | Dark [(hr-min,)

10/16/68-10/19/68 21:24 186 90.0 | 114.0 19.1 9.6 296 17:53
10/17/68-10/20/68 23:04 171 90.0 | 114.0 15.4 6.7 271 18:40
10/19/68-10/21/68 00:49 155 90.0 | 114.0 11.7 3.8 246 19:31
10/20/68-10/22/68 02:42 115 90.0 108.1 7.9 2.0 221 20:19
10/21/68-10/23/68 04:46 40 90. 0 95.1 4.1 2.0 196 21:17
10/22/68-10/24/68 coast time is legs than 2 ninutes
10/23/68-10/25/68 coast time is legs than 2 minutes
10/24/68-10/27/68 coast time is legs than 2 minutes
10/25/68-10/28/68 09:22 19 90.0 92.5 3.0 2.0 96 01:29
10/26/68-10/29/68 09:16 89 90.0 | 104.7 6.5 2.0 71 02:24
10/27/68-10/30/68 09:11 138 90.0 114.0 10.0 3.1 16 03:21
10/28/68-10/31/68 09:06 153 90.0 | 114.0 13.3 5.6 21 04:07
10/29/68-11/01/68 09:01 166 90.0 { 114.0 16.6 8.2 352 04:50
10/30/68-11/02/68 08:57 179 90.0 | 114.0 19.8 10.8 | 327 05:32
10/31/68-11/03/68 09:50 134 96.7 | 114.0 20.0 13.3 | 303 06:13
11/01/68-11/04/68 10:46 88 103.3 114.0 20,0 15.7 | 278 06:55
11/02/68-11/05/68 11:43 43 109.0 | 114.0 20.0 17.9 253 07:39
11/03/68-11/06/68 12:40 3 113.6 114.0 20.0 19.8 228 08:26
11/04/68-11/07/68 coast tine is greater thay 20 mindtes
11/05/68-11/08/68 coast tijne is gréater than 20 minytes
11/06/68-11/09/68 coast tilne is greater thar} 20 mingtes
11/07/68-11/10/68 coast tine is grgater thar} 20 minytes
11/08/68~11/11/68 coast tilne is grgater thay 20 minutes ;
11/09/68-11/12/68 17:31 34 110.3 | 114.0 20.0 18.3 79 | V13026
11/10/68-11/13/68 18:05 78 105.0 }114.0 20.0 16.1 55 l 14:12
11/11/68-11/14/68 18:36 126 98.8 114.0 20.0 13.6 30 14:57
11/12/68-11/15/68 19:05 176 91.8 |114.0 20.0 11.0 5 15:42
11/13/68-11/16/68 L 20:25 178 90.0 |114.0 17.3 8.2 335 16:27
11/14/68-11/17/68 ‘ 22:05 163 90.0 114.0 13.7 5.3 310 17:15
11/15/68-11/18/68 | 23:53 | 146 90.0 |114.0 9.9 2.5 285 1807
11/17/68-11/19/68 ¢ 01:51 79 90.0 {101.2 6.1 2.0 | 260§ 1x:58
11/18/68-11/20/68 , 04:02 2 90. 0 90.3 2.1 2.0 235 20000
11/19/68-11/21/68 " coast time is lesp than 2 hinutes
11/20/68-11/22/68 i coast tine is lesp than 2 minutes
11/21/68-11/23/68 | coast tifne is lesk than 2 minutes
11/22/68-11/25/68 | 07:238 65 90.0 99.9 5.3 2.0 135 o017
11/23/68-11/26/68 i 07:23 132 90.0 |114.0 8.9 2.2 110 im;n
11/24/68-11/27/68 1 07:18 149 90.0 !114.0 12.3 4.8 R5H 102:05
11/25/68-11/28/68 i 07:14 163 90.0 [114.0 15.7 7.5 61 302:49

t

| | |
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Table 4. Parking Orbit Ascent. (Continued)

Parking Orbit | Lunar Lighting
Window | Window | Launch Azimuth Coust Time 37 deg W Arrival

Luaunch hate - Opening | 1.ength (deg) (min) (hr) Time

Arrival Date G.MUTL | (ming) [Opening [Closing {Opening [Closing | Light | Dark  |(hr-min.)
11/26/6%-11/29/68 07:10 175 90.0} 114.0 18.9 10.1 36 03:31
11/27/68-11/30/68 07:45 148 94.7 | 114.0 20.0 12.6 11 04:12
11/28/68-12/01/68 08:41 102 101.4 { 114.0 20.0 15.0 1 342 04:54
11/29/68-12/02/68 09:37 57 107.3 | 114.0 20.0 17.2 | 318 05:37
11/30/68-12/03/68 10:34 16 112.3 | 114.0 20.0 19.3 293 06:22
12/01/68-12/04/68 coast time is greater thap 20 mingtes
12/02/68-12/05/68 coast time is greater thah 20 minygtes
12/03/68-12/06/68 coast time is greater thap 20 mingtes
12/04/68-12/07/68 coast tt:e is greater thag 20 minytes
12/05/68-12/08/68 coast time is greater tha.lF 20 mindtes
12/06/68-12/09/68 15:31 21 111.7 } 114.0 20.0 19.0 § 144 11:22
12/07/68-12/10/68 1 16:06 63 106.9 | 114.0 20. 0 16.9 119 12:08
12/08/68~12/11/68 16:37 108 101.1 | 114.0 20.0 14.6 94 12:52
12/09/68-12/12/68 17:06 156 94.6 | 114.0 20.90 12.1 70 3:36
12/10/68-12/13/68 17:56 183 90.0 | 114.0 18.8 9.4 45 14:19
12/11/68-12/14/68 19:30 170 90.0 | 114.0 15.4 6.7 20 15:04
12/12/68-12/15/68 21:11 154 90.0 114.0 11.8 3.9 350 15:52
12/13/68-12/16/68 23:00 118 90.0 | 109.0 s 1 2.0 325 16:39
12/15/68-12/17/68 i 01:02 44 90.0 | 95.6 .3 2.0 300 1177
12, 16,/6%-12/18/68 ‘ coast tijne is leqs than 2 minutes
12,17 °68-12/19/68 | coast tijne is legs than 2 minutes
12/18/68-12/20/68 | coast tifne is lejs than 2 minutes {
12/19/68-12,/21/68 ' 05:39 31 90.0 94.2 3.6 2.0 200
12/20/68-12/22/68 05:34 105 90.0 1107.9 7.3 0 2.0 175
12/21/68-12/23/68 L 05:30 143 90.0 114,90 10.9 R 130
12/22/68-12/25/68 . 05:26 158 90.0 |114.0 14. 4 6.5 125
12/23,68-12/26/68 i 05:21 i 172 90.0 |114.0 17.8 | 9.2 101
12/24/68-12/27/68 . 05:38 | 164 92.5 [114.0 20.0 11.8 76
12/25/68-12/28/68 l 06:35 t 115 99.4 1114.0 20.0 14.3 51
12/26/68-12/29/68 1 07:31 i 70 105.7 114.0 é 20.0 16.6 26
12/27/68-12/30/68 08:28 27 ‘ 110.9 {114.0 20.0 18.7 2 04:20
12/28/68-12/31/68 coast time is greater than 20 minufes l
12/29/65-01/01/69 i coast time is grtﬁater than 20 minufes i

i | : !
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SECTION 5
REFERENCES

Centaur Monthly Configuration, Performance, and Weight Status Report (U),
Report No. GDA63-0495-20, dated 21 January 1965.

Parking Orbit Coast Time Requirements for Centaur/Surveyor Missions, Report
No. GD|C-BTD65-049, dated 9 April 1965.
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