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FORE WORD 

This report  revises  report GD I 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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I 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 forwulate models representative of upcoming Sur- 
veyor flights. Both one- and Wp-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) o r  two-burn (parking 
orbit) ascent trajectories. 
spacecraft, and Eastern Test  Range launch complex availability, a r e  major contri- 
butions to niission scheduling. 

These data along with consideration of launch vehicle, 

1-1/1-2 
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SECTION 2 

DISCUSSION 

2 . 1  INTRODUCTION. In order  to  fully determine launch-on-time constraints i t  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 f i rs t  terminated in a low 
altitude (90 n.mi.) c i rcular  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) l e s s  the 
semi-major axis distance (20,925,738 ft) of the Earth reference ellipsoid. 

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

Launch Azimuth (c 
phase pitch plane. 

o r  AZI). Angle measured clockwise f rom north to the boost 

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- 
craf t  landing time until lunar nightfall (passage of the dusk terminator); o r .  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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P a  rload Capability. A value used as a measure of minimi m acceptable performance. 
%r 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 a r r ive  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 t imes within this category range from 62 to 7 1 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 a re  extremely sensitive to changes in ground ru les ,  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 a re  performed observing the following ground rules:  

2 .3 .1  Direct Ascent 

a. Launch Period: June 1965 through December 1968 

2 -2 
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. 
b.  Configuration: 

A tl as / C e nt aur AC - 15 
Spacecraft Payload Capability 

c .  Launch Window: > 0 minutes 

d.  Window Opening and Closing Constraints: 

Opening Closing 

Case A. 

Case B. Payload capability 

Case C.  

AZI  2 90' and payload capability 

AZI 2 90' and payload capability 

2 . 3 . 2  Parking Orbit Ascent 

AZI 5 114' and payload capability 

AZI 114' and payload capability 

Payload capability 

a. Launch Period: June 1965 through December 1968 

b ,  Configuration: 

At ladcentaur  
Sp acec r aft 

AC- 15 (two-burn) 
Payload Capability 

c. 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  
latitude 0 degrees and longitude 37 degrees West. 

Lunar Lighting. For presentation of lunar lighting data, the landing site is at 

2 . 4  
locations lie within the envelope limited by a landing obliquity of 20 degrees,  A s  illus- 
trated in Figure 2-1, the landing envelope for t ransfers  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 resu l t s  from a central angle of 31 degrees between Site A and 
sites with landing obliquities of 20 degrees. A s imilar  envelope is shown about Site B,  
0" latitude and 37'W longitude. This site is the normal landing location for t ransfers  
made at lunar apogee. Site B is also typical of direct  ascent t ransfers  made in the 
next few years .  The central angle for apogee t ransfers  is 26 degrees. The relation- 
ship between any lunar central angle and lunar obliquity can be determined from 
Figure 2-2. 

ENVELOPE OF LANDING LOCATIONS. It is assumed that the possible landing 

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 arr ival  day is the time that the moon reaches its zenith when viewed from 

2-3 
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SITE A - NORMAL IMPACT SITE FOR 
FLIGHTS AT LUNAR PERIGEE 

SITE B - NORMAL IMPACT SITE FOR 
FLIGHTS AT LUNAR APOGEE 

Figure 2-1. Lunar Landing Areas Limited by 20' Lunar Obliquity 
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JANUARY FEBRUARY MARCH 
- 

APRIL 

Figure 2-3. Hours of Sunlight Remaining at Lunar Landing Site (Part 1 of 2) 
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Figure 2-2. Lunar Obliquity vs ,  Lunar Central Angle 

0" LAT, 37" W LONG. (Typical of 
Direct Ascents) NORMAL LANDING 
PERIGEE SITE 0" LAT. 51" W LONG. 

I I I I I 

I 

20 40 60 80 100 
LUNAR CENTRAL ANGLE BETWEEN 

LANDING SITE AND NORMAL LANDING SITE - Degrees 
(Degrees Change in Longitude if Measured on Lunar Equator) 

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 a r e  assumed to  be 
formed by parallel sun rays tangent to a spherical lunar model. 

1 

Figure 2-3 shows the number of hours of sunlight remaining; at sites on the lunar equal I 

tor and at longitudes of l l oW,  37'W, and 63OW. All the periods of lighting, f rom 196 
through 1968, are included. Locations at l l o W  and 63OW are included because these 
are the extremes in longitude about the direct  ascent normal impact landing site. I 

At the start of a lunar day, an average of 355 hours of lunar lighting remain. At the 1 
end of a lunar day approximately 354 hours of darkness remain before the start of the 1 
next lunar day. I 

To find the minimum hours of sunlight at any site within the envelopes shown in Fig- 1 

u r e  2-1, the data in Figure 2-2 or in the Section 4 tables can be modified by the fol- 1 
lowing rules: I 

2-5 
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Figure 2-3. Hours of Sunlight Remaining at Lunar Landing Site (Part 2 of 2) 
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a. 

b. 

C. 

d.  

Decrease the hours of sunlight remaining by one hour for each degree of latitude 
f rom the equator. 

Increase the hours of sunlight remaining by two hours for each degree increase in 
Westqongitude . 
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. 

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). 

A s  an example, assume the normal landing site is 3 7 O  W longitude and the landing 
obliquity limit is 20 degrees. For  this case the central angle is 26 degrees (from Fig- 
u r e  2-2). This is equivalent to a 52-hour bias in either sunlight o r  darkness about 
the normal landing site. Assuming the arr ival  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 r e -  
main (from Table 3). Again, if  the landing site were moved an additional 26 degrees 
West longitude, the si te would be in darkness.  The hours of darkness remaining will 
be [(335 + 52) -3551 = 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 0 

3.1 
in Section 4. Table 1 gives the window characterist ics 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: 

DIRECT ASCENT. Three tables of direct  ascent characterist ics are presented 

CASEA CASEB CASE C 

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 l i s  

3 . 2  
Table 4. These data indicate the effects of launch azimuth and coasting time con- 
s t ra ints  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 t ime,  or increasing the upper launch azimuth l imit ,  res tores  the days of 
maximum lunar declination to useable opportunities. 

PARKING ORBIT. The parking orbit launch opportunity data a r e  presented in 

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

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 
t imes 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 1 2  days at declinations 
greater than +5 degrees and 7 . 5  days at declinations l e s s  than -18 degrees. 

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

I 
I 

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 o r  payload capability, and at closing by 114 degrees launch azimuth 
or payload capability. 

Table 2. Direct ascent mode, Case By  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 f rom 
90 to 114 degrees and to parking orbit coasting times from 2 to 20 minutes. 

4 -1 



Launch Date - 
Arrival I h t e  

06/09/65-06/12/65 
06/10/65-06/13/65 
06/11/65-06/14/65 
06/12/65-06/15/65 
06/13/65-06/16/65 
06/14/65-06/17/65 
06/15/65-06/18/65 

07/06/65-07/09/65 
07/07/65-07/10/65 
0 7/08/6 5 - 07/ 11/65 
07/09/65-07/12/65 
07/10/65-07/13/65 
07/11/65-07/14/65 
07/12/65-07/15/65 
Cl7/13/65-07/16/65 

08/03/65-08/06/65 
08/04/65-08/07/65 
08/05/65-0S/08/65 
08/06/65-08/09/65 
08/07/65-08/10/65 
08/08/65-08/11/65 
08/09/65-08/12/65 

08/30/65-09/02/65 
08/3 1/65-09/03/65 
09/01/65-09/04/65 
09/02/65-09/05/65 
09/03/65-09/06/65 
09/04/65-09/07/65 
09/05/65-09/08/65 

09/26/65-09/28/65 
09/2 7/65-09/29/65 
09/28/65-10/01/65 
09/29/65-10/02/65 
09/3 0/65- 10/03/65 
10/01/65-10/04/65 
1 0/02/65- 10/05/65 
10/03/65-10/06/65 

' in d ow 
pening 
; .M . T. 

14:33 
15:15 
16:02 
16: 50 
17:43 
18:35 
19:29 

12:35 
13: 13 
13:59 
14:47 
1 5 3 8  
16:31 
17:24 
1 8 9  1 

11: 12 
11:56 
12:44 
13:33 
14: 2 7 
15: 19 
16: 14 

9: 06 
9:50 

10:38 
11:29 
12:20 
13:13 
14:06 

6: 59 
7:40 
8:29 
9:23 

10: 16 
11:05 

j 11:57 
! 12:54 
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Table 1. Direct Ascent Case A 

indow 
ength 
min.) 

20 
50 
69 
79 
73 
57 
31  

8 
42 
64 
77 
76 
63 
40 

5 

34 
60 
75 
78 
68 
48 
17  

26 
56 
74 
78 
76 
58 
30 

- 

14 
49 
71 
77 
76 
68 
44 

9 

iunch Azimuth 

(dc - 
iening 

.07.9 
98.9 
93.2 
90.5 
91.7 
96.2 
.04.1 

l 1 . 6  
.01.4 
94.7 
91.1 
90.9 
94.5 
.01.3 
l 2 . 4  

.03.6 
96.0 
91.6 
90.4 
93.0 
98.7 
.08.3 

L06.0 
97 .5  
92 .1  
90.0 
91.1 
95.9 

104.2 

- 

109.9 
99 .7  
93 .1  
90.0 
90.0 
93 .1  

LOO. 0 
L 1 l . l  

losing 

114.0 
114.0 
114.0 
113.6 
114.0 
114.0 
114.0 

114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 

114.0 
114.0 
114.0 
113.4 
114.0 
114.0 
114.0 

114.0 
114.0 
114.0 
112.2 
114.0 
114.0 
114.0 

114 .0  
114.0 
114.0 
111.6 
111.8 
114.0 
114 .0  
114 .0  

4-2 

Lnjection True 
Anomaly 

(dl - 
pening 

-5.35 
-5.72 
-5.73 
-6.11 
-5.79 
-5.66 
-5.35 

-5.03 
-5.63 
-5.73 
-5.96 
-5.95 
-5.64 
-5.45 
-4.65 

-5.61 
-5.81 
-5.85 
-6.09 
-5.62 
-5.55 
-5.04 

-5.64 
-5.85 
-5.85 
-5.71 
-5.93 
-5.67 
-5.35 

-5.53 
-5.96 
-5.91 
-5.16 
-5.08 
-5.67 
-5. ,it3 
-4.84 

- 
wing 

1.37 
4.73 
8 .91  
0.57 
9.73 
6.30 

.89 

3.51 
2.98 
7.76 
0.31 
0.24 
7.57 
2.72 
3.73 

1.46 
6.77 
0.00 
0.55 
8.76 
4.48 
1.59 

0.2% 
5.77 
9.76 
0.87 
0.11 
6.46 
0.83 

2.  76 
4.18 
9.17 
1 .17  
0.98 
8 .61  
3 . -54 
3 . 1 2  

- 

mar Lighting 
37 deg \V 

99 
74 
49 
24 
00 
75 
50 

35 
10 
85 
61  
36 
11 
66 

47 
22 
197 
72 
47 

13 I 
I09 

$ 4 7  

6 

L2 
17 

I4 
79 
i 4  
19 

) 

'i(i 

4 1  
17 
9 2 
li i 
12  
17 

4rrival 
Time 
.r-niin.) 

6:21 
7:09 
7:59 
8:50 
9:41 

10:30 
11:32 

4: 19 
5: 06 
5:55 
6:46 
7:36 
8:26 
9: 14 

10:00 

3:03 
3:52 
4:42 
5:5:) 
(j:?? 

7: 11 
7: 58 

: 3 8  

1:47 
"37 
3:2X 
4: 1 X  

, .i: 0 i 
- _ _  
,)'.>.) 

" 2 :  I H  

2:; ::: 5 

: "$1 
1:20 
2 :  I:! 
:):(I1 
: ] : > ( I  
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Launch Date - 
Arrival Date 

10/24/6 5- 10/26/65 
10/2 5/6 5- 10/2 7/65 
10/26/65- 10/28/65 
10/27/65-10/3 0/65 
10/28/65-10/3 1/65 
10/29/65-11/01/65 
10/3 0/6 5 - 11/02 /65 

11/20/65-11/22/65 
11/21/65-11/23/65 
11/22/65- 11/24/65 
11/23/65-11/25/65 
11/24/65-11/26/65 
11/25/65-11/27/65 
1 l / Z  6 / 6  5 - 11/2 9/65 
11/2 7/65-11/30/65 

12/18/65-12/20/65 
12/19/65-12/21/65 
12/2 0/65 -12/22/65 
12/2 1/65-12/23/65 
12/22/65-12/24/65 
12/23/65-12/25/65 
12/24/65-12/26/65 

01/14/66-01/16/66 
0 1/15/6 6- 01/17/66 
01/16/66-01/18/66 
01/17/66-01/19/66 
01/18/66-01/20/66 
01/19/66-01/21/66 
0 1/2 0/66- 01/22/66 

02/09/65-02/12/66 
02/10/65-02/13/66 
02/11/65-02/14/66 
02/13/65-02/15/66 
02/14/65-02/16/66 
02/15/65-02/17/66 
02/16/65-02/18/66 
02/17/65-02/19/66 

'indow 
pening 
;.M.T. 

5:30 
6: 17 
7:08 
8: 13 
8: 53 
9:48 

10:42 

3:26 
4:07 
4:57 
6: 02 
6:51 
7:38 
8:31 
9:30 

2: 04 
2:51 
3:46 
4:47 
5:28 
6:23 
7: 19 

0: 04 
0:48 
1:36 
2:42 
3:22 
4:17 
5:11 

22: 02 
22:45 
23:33 

0:39 
1:28 
2: 12 
3:06 
4:04 

Table I. 

indow 
,ength 
min.) 

36 
65 
81  
70 
79 
57 
26 

18 
54 
77 
71 
73 
67 
4 1  
3 

41  
68 
77 
70 
75 
52 
18 

- 

30 
6 1  
81 
69 
79 
60 
30 

22 
56 
78 
68 
71 
68 
41  

2 

GDI C-BTD65-069 

Direct Ascent Case A (Continued) 

aunch Azimuth 
(dl 

pening 

103.4 
95 .1  
90.0 
90.0 
90.4 
96.2 

105.4 

108.5 
98.3 
91.7 
90.0 
90.0 
93.3 

101.0 
113.1 

101.9 
94.0 
90.0 
90.0 
91.3 
97.8 

108.0 

104.9 
96.1 
90.4 
90.0 
90.0 
95.4 

104.2 

107.4 
97.7 
91.3 
90.0 
90.0 
93 .1  

100.9 
113.3 

- 
- 
losing 

114.0 
114.0 
112.8 
109.6 
114.0 
114.0 
114.0 

- 

114.0 
114.0 
114.0 
109.8 
111.0 
114.0 
l i 4 .0  
114.0 

114.0 
114.0 
111.7 
109.8 
114.0 
114.0 
114.0 

114.0 
114.0 
L13.6 
109.4 
112.9 
114.0 
114.0 

114.0 
114.0 
L14.0 
109.0 
110.4 
114.0 
114.0 
114.0 

Lnjection True  
Anomaly 

(dl 
pening 

-5.90 
-6.02 
-6.11 
-3.35 
-6.13 
-5.70 
-5.28 

-5.59 
-6 .03  
-6.10 
-3.50 
-4.36 
-5.71 
-5.50 
-4.59 

-5.87 
-6.01 
-5.19 
-3.45 
-5.94 
-5.63 
-5.07 

- 

-5.69 
-5.96 
-6.28 
-3.31 
-5.94 
-5.65 
-5.31 

-5.67 
-5.99 
-6.13 
-2.99 
-3.93 
-5.65 
-5.46 
-4.50 

- 
osing 

1.51 
7.66 
.l. 17 
. l .  49 
.o. 57 
6.23 
0.07 

- 

.1.89 
5.19 
.o. 20 
.l. 59 
.l. 21 
8.45 
2.90 
.4.09 

2.57 
8.39 
. l .  28 
.l. 43 
9.96 
5.12 
1.42 

0.53 
6.82 
0.84 
1.45 
0.73 
6.88 
0.82 

1 .17  
5.64 
0.44 
1.56 
1.19 
8.57 
2.99 
4.09 

mar Lighting 
37 deg M' 

(h - 
Light - 

19 

83 
58 
34 

9 

L 
Dark 

2 05 
180 
155 
13 0 
105 
81  
56 

269 
244 
2 19 
195 
170 
145 
i 2  0 
95 

309 
2 84 
259 
234 
210 
185 
160 

349 
324 
299 
274 
249 
225 

338 
314 
289 
264 

I 

4rrival 
Time 
r-min.) 

21:26 
22:18 
23:10 

0:02 
0:53 
1:43 
2:30 

19:16 
20:07 
20:59 
21:52 
22:44 
23:35 

0:23 
1:08 

18:00 
18:51 
19:43 
20:36 
21:27 
22:16 
23:03 

15:57 
16:47 
17:38 
18:30 
19:22 
20:12 
20:59 

13:53 
14:44 
15:35 
16:27 
17:18 
18:08 
18:56 
19:42 
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Lnunch Date - 
Arrival D:itc, 

03/08/66-03/11/66 
03/09/66-03/12/66 
03/10/66-03/13/66 
03/11/66-03/14/66 
03/12/66-03/15/66 
03/14/66-03/16/66 
03/15/66-03/17/66 
03/16/66-03/18/66 

04/05/66-04/08/66 
04/06/66-04/09/66 
04/07/66-04/10/66 
04/08/66-04/11/66 
04/09/66-04/12/66 
04/10/66-01/13/66 
04/11/66-04/14/66 

0 5 / 3  0/66-06/02/66 
0 5 / 3  1/66-06/03/66 
06/01/66-06/04/66 
0G/02 /66-06/05/66 

06/04/66-06/07/66 
06/03/66-06/06/66 

06/05/fiG-06/08/66 

06/26/66-06/29/66 
06/27/66-06/30/66 
06/28/66-07/01/66 
OF /29 /66- 07/02/66 
06/30,/‘(i6-07/03/66 
07/01/(i6-07/04/66 
07/02//66-07/05/66 
07/03/66-07/06/66 

GDI C-BTD65-069 

Table 1. Direct Ascent Case A (Continued) 

I Intlinv 

)pc’ning 
; .hl .T. 

19:55 
20:36 
21:26 
22,34 
23:33 

0:05 
1:oo 
1:56 

18:24 
19: 12 
20: 16 
21:31 
22:lO 
22:51 
23:46 

16: 16 
16:59 
17:49 
19: 15 
2O: l l  
20:38 
21:35 
22::n 

14:52 
15:40 
16:19 
18:03 
18:39 
19:23 
20:20 

12:51 
13:35 
14:26 
15:50 
16:39 
17: 13 
18:09 
19: 10 

- 
I nc I ow 

.ength 
min.) 

10 
49 
75 
68 
62 
78 
53 
18 

36 
69 
75 
56 
69 
66 
34 

14 
56 
85 
59 
58 
79 
50 
12 

38 
72 
71  
54 
71  
63 
29 

22 
60 
84 
58 
62 
73 
43 
1 

.:lunch Azimuth 

(dl 
)pening 

111.1 
99.8 
92.4 
90.0 
90.0 
90.5 
97.4 

108.0 

103.8 
94.5 
90.0 
90.0 
90.0 
93 .8  

102.9 

109.8 
98.3 
90.5 
90 .0  
90.0 
90.5 
98.3 

110.2 

103.1 
93 .8  
90.0 
90.0 
90 .0  
94 .7  

104.6 

107.6 
97 .0  
90.0 
90.0 
90 .0  
92 .0  

100.4 
113.7 

- 
losing 

114.0 
114.0 
114.0 
108.8 
107.4 
114.0 
114.0 
114.0 

114.0 
114.0 
110.4 
105.1 
109.7 
114.0 
114.0 

114.0 
114.0 
114.0 
105.7 
105.8 
114.0 
114.0 
114.0 

114.0 
114.0 
109.2 
104.4 
110.4 
114.0 
114.0 

114.0 
114.0 
113.1 
105.3 
107.4 
114.0 
114.0 
114.0 

Injection True 
Anomaly 

( dl 
)pening 

-5.61 
-6.14 
-6.09 
-2.74 
-1.52 
-6.10 
-5.61 
-5.06 

-6.15 
-6.27 
-3.98 
0.33 

-3.06 
-5.78 
-5.42 

-5.83 
-6.32 
-6.62 
-0.08 
-0.02 
-6.21 
-5.70 
-4.94 

-6.11 
-6.30 
-2.86 
-0.96 
-3.46 
-5.83 
-5.40 

-5.80 
-6.1H 
-6.23 

0.17 
-1 .20  
-5.93 
-5.64 

-4.56 

L 
:losing 

-3.63 
4.10 
9.83 

11.84 
11.79 
10.48 
5.38 

-1.37 

1.22 
8 .25  

11.94 
12.36 
11.52 
8.02 
1. G4 

-2.93 
5.29 

11.29 
12.56 
12.29 
10. 52 
4.70 

-2.61 

1.72 
8 .  X l  

12. 22 
1 2 . 3  
11.39 

7. 10 
0. ,54 

-1.35 
6.  29 

11.53 
12.4H 
12.05 
9 ,  4!> 
3.2-1 

-4 .41  

,unar Lighting 
37 deg I\’ 

(t 
Light 
- 
- 
147 
122 
97 
73 
48 
23 

185 
l f i  0 
186 
111 
86 
61  
36 

247 
223 
198 
173 
148 
123 
98 
73 

2 84 
959 

2 3  : 
“09 
1 x.4 
lrl9 
13 3 

345 
320 
295 
270 
24.3 
2 2  1 
I90 

171 

- 
ark - 

3 5 2  
327 

Ar r i v a  1 
Time 

ir -min.) 

1 
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GDI C-BTD65-069 

Table 1. Direct Ascent Case A (Continued) 

Launch Date - 

Arrival Date 

07/23/66-07/26/66 
07/24/66- 07/27/66 
07/2 5/66-0 7/2 8/66 
07/26/66-07/29/66 
07/2 7/66-07/30/66 
07/28/66-07/31/66 
07/29/66-08/01/66 
07/3 0/66-08/02/66 

08/20/66- 08/23/66 
08/21/66-08/24/66 
08/22/66-08/25/66 
08/23/66-08/26/66 
08/24/66-08/27/66 
08/25/66-08/28/66 
08/2 6/66- 08/2 9/66 

09/16/66-09/18/66 
09/17/66-09/20/66 
09/18/66-09/21/66 
09/19/66-09/22/66 
09/20/66-09/23/66 
09/2 1/66-09/24/66 
09/22/66-09/25/66 
09/23/66-09/26/66 

10/13 /66- 10/15/66 
10/14/66-10/16/66 
10/15/66-10/17/66 
10/16/66-10/18/66 
10/17/66-10/19/66 
10/18/66-10/20/66 
10/19/66-10/22/66 
10/20/66-10/23/66 

11/10/66- 11/12/66 
11/11/66-11/13/66 
11/12/66- 11/14/66 
11/13/66-11/15/66 
11/14/66-11/16/66 
11/15/66-11/18/66 
11/16/66-11/19/66 

'indnw 
pening 
i.R.1.T. 

10:53 
11:33 
12:21 
13:39 
14:40 
15:06 
16:02 
17:OO 

9:30 
10:18 
11:31 
12:43 
13:16 
13:57 
14:53 

7:2 1 
8: 09 
9: 16 

10:42 
11:27 
11:51 
12:47 
13:47 

5:11 
5: 54 
6:46 
8:27 
9:32 
9:53 

10:38 
11:36 

3:42 
4:30 
5: 52 
7:21 
8:OO 
8:25 
9:23 

intlnw 
ength 
min.) 

9 
50 
79 
62 
56 
79 
54 
17 

43 
74 
66 
50 
68 
64 
30 

3 1  
68 
73 
45 
54 
75 
44 
1 

10 
56 
88 
49 
42 
71  
58 
20 

34 
74 
66 
38 
55 
73 
38 

aunch Azimuth 
(dl - 

pening 

111.2 
99.5 
91.6 
90.0 
90.0 
90.0 
97.2 

108.5 

101.8 
93.0 
90.0 
90.0 
90.0 
94.3 

104.2 

105.2 
95.0 
90 .0  
90.0 
90.0 
91.3 

100.2 
113.8 

111.2 
98.6 
90 .1  
90 .0  
90.0 
90.0 
96.0 

107.6 

104.5 
93.8 
90.0 
90 .0  
90.0 
92 .1  

102.0 

- 
losing 

114.0 
114.0 
114.0 
106.6 
105.2 
113.3 
114.0 
114.0 

- 

114.0 
114.0 
107.6 
103.1 
109.4 
114. 0 
114.0 

114.0 
114.0 
109.5 
101.3 
104.8 
114.0 
114.0 
114.0 

114.0 
114.0 
113.9 
102.1 
100.4 
110.7 
114.0 
114.0 

114.0  
114.0 
107.1 
98.9 

105.0 
114.0 
114.0 
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.njection True 
Anomaly 

(dc - 
pening 

-5.53 
-6.12 
-6.27 
-0.94 
0.32 

-5.89 
-5.71 
-5.07 

- 

-6.16 
-6.18 
-1.79 
1 .87  

-2.81 
-5.79 
-5.38 

-6.17 
-6.36 
-3.23 
3.24 
0.72 

-6.01 
-5.62 
-4.51 

-5.92 
-6.49 
-6.69 
2.75 
4.15 

-3.54 
-5.85 
-5.18 

-6.34 
-6.58 
-1.02 
5.39 
0.96 

-6.02 
-5.66 

- 
Losing - 
-3.64 
4.36 

LO. 44 
12.29 
12.28 
10.92 
5.52 

-1.74 

2 .67  
9 .41  

12.24 
12.54 
11.58 
7.64 
0.78 

0.21 
7.99 

12.27 
12.93 
12.32 
9.89 
3.42 

-4.38 

-3.97 
5 .14  

11.95 
13.21 
13.05 
11.58 
6.33 

-1.23 

0.66 
8.99 

12.99 
13.49 
12.66 
9.37 
2.17 

mar  Lighting 
37 deg W 

(h - 
,ight - 

13 1 
!07 
! 82 
!57 
!32 

I43 
; 18 
!94 

i3 1 

- 
a r k  

52 
27 

2 

- 

89 
64 
39 
14 

151 
126 
101 

76 
51 
26 
1 

2 14 
189 
164 
139 
114 

89 
64 
40 

2 53 
228 
203 
178 
153 
12 8 
103 

i r r iva l  
Time 
r-min.) 

2:42 
3:33 
4:26 
5:20 
6: 14 
7:07 
7:57 
8:44 

1:29 
2:22 
3:16 
4: 10 
5:03 
5:54 
6:41 

23:20 
0: 14 
1: 10 
2: 05 
2:59 
3:51 
4:39 
5:25 

21:05 
22:00 
22:57 
23:54 

0:51 
1:45 
2:35 
3:22 

19:43 
20:40 
21:38 
22:37 
23:33 

0:27 
1: 16 



Launch Date - 
Arrival Date 

12/07/66-12/09/66 
12/08/66-12/10/66 
12/09/66-12/11/66 
12/10/66-12/12/66 
12/11/66-12/13/66 
12/12/66-12/14/66 
12/13/66-12/15/66 
12/14/66-12/16/66 

01/04/67-01/06/67 
01/05/67-01/07/67 
0 1/06/6 7- 0 1/08/6 7 
01/07/67-01/09/67 
01/08/67-01/10/67 
01/09/G7-01/11/67 
0 1/10/67-01/12/67 

01/3 0/67-02/02/67 
01/3 l/G7-02/03/67 
02/02/67-02/04/67 
02/03/67-02/05/67 
02/04/67-02/06/67 
02/05/67-02/07/67 
02/06/67-02/08/67 

02/26/G7-03/01/67 
0212 7/67-03/02/6 7 
02/28/6 7-03/03/6 7 
O3/0 1 / G  7- 03/04/6 7 
03/03/67-03/05/67 
03/04/6 7-03/06/6 7 
03/05/67-03/07/67 
03/06/6 7-03/08/6 7 

03/26/67-03/29/67 
03/2 7/67-03/30/67 
03/2 8 / G  7- 03/3 1/67 
03/29/67-04/01/67 
03/3 0/6 7-04/02/6 7 
03/31/67-0 i/03/67 
04/02/67-04/04/67 

GDI C-BTD65-069 

Table 1. Direct Ascent Case A (Continued) 

i'indow 
)pening 
;.M.T. 

1:38 
2: 19 
3:11 
4:54 
5:57 
6: 17 
7:08 
8:09 

0: 16 
1:04 
2:27 
3:48 
4:22 
4:55 
5: 54 

22: 16 
23:Ol 

0:lO 
1:43 
2:29 
2:45 
3:44 

20: 12 
20:55 
21:55 
23:38 

0:40 
0:56 
1:38 
2:38 

18:44 
19:35 
21:21 
22:46 
23:lO 
23:32 
0:3 1 

Vindw 
Length 
(min.) 

8 
55 
88 
48 
44 
76 
55 
13 

39 
75 
62 
40 
61  
69 
32 

28 
67 
72 
39 
48 
80 
46 

16 
60 
81 
39 
34 
69 
58 
17 

47 
86 
47 
21  
52 
7 1  
33 

.aunch Azimuth 

( dl 
)pening 

111.5 
98.6 
90 .0  
90. 0 
90. 0 
90. 0 
97 .2  

109.8 

102.9 
93 .1  
90. 0 
90. 0 
90. 0 
93.4 

104.0 

106.0 
95.2 
90. 0 
90. 0 
90 .0  
90.4 

100.0 

109.4 
97.3 
90. 0 
90.0 
90. 0 
90. 0 
96 .1  

108.3 

101.0 
91.1 
90.0 
90.0 
90. 0 
92.7 

103.5 

L 
'losing 

114.0 
114.0 
113.8 
101.9 
101.0 
112.2 
114.0 
114.0 

114.0 
114.0 
106.1 
99.6 

107.1 
114.0 
114.0 

114.0 
114.0 
109.1 
99.2 

102.6 
114.0 
114.0 

114.0 
114.0 
111.7 
99.0 
98.1 

110 .1  
114.0 
114.0 

114.0 
114.0 
101.2 
94.3 

104.2 
114.0 
114.0 
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Injection True  
Anomaly 

(d 
pening 

-5.77 
-6.45 
-6.56 
3.10 
3.94 

-4.47 
-5.91 
-5.13 

-6.20 
-6.36 
-0.33 
4.80 

-0.56 
-6.01 
-5.62 

-6.07 
-e. 34 

4.95 
2.63 

-6.33 
-5.79 

-5.98 
-6.43 
-4.92 
5.09 
5.95 

-2.94 
-5.90 
-5.20 

-2. a2 

-6.53 
-6.82 
3.56 
9. 13 
1.58 

-3.9G 
-5.56 

losing 

-4.06 
5.09 

12.04 
13.40 
13.25 
11.61 
5.52 

-2.54 

1.84 
9.53 

12.89 
13.33 
12 .41  
8.40 
0.84 

-0.38 
7.74 

12.44 
13.28 
12.83 
LO. 64 
3 . 7 4  

-2.75 
6.12 

12.22 
13.40 
13.22 
11.75 
6.28 

-1.69 

3.26 
11.28 
13.59 
13.68 
1 2 . 7 0  

R .  $9 
1 .19  

unar Lighting 
37 (leg \i' 

(1 
Light 
- 
- 

3 

67 
42 
17 

L3 1 
LO6 
82 
57 
32 

7 

170 
145 
12 0 
95 
70 
45 
20 

3 18 
293 
268 
243 
2 18 
193 
168 
143 

333 
3 08 
2 83 
258 
233 
208 

34 7 
322 
297 
272 

336 
3 11 

4rrival 
Time 
ir -ni in.) 

17:30 
18:24 
19:21 
20:20 
21: 18 
22: 14 
23:06 
23:54 

16: 1 G  
17:11 
18:09 
19:0g 

20: 02 
20 :X  
21:46 

14: 13 
15:06 
16:02 
16:58 
17.55 
18:49 
19:39 

12:07 
13:01 
13:57 
14:54 
15:51 
lli:45 
17:36 
18:24 

10:49 
11:47 
12:40 
13:44 
11:40 
13:3Y 
16:22 



Launch Date - 
Arrival Date 

04/22/67-04/25/67 
04/23/67-04/26/67 
04/24/67-04/27/67 
04/2 5/6 7-04/2 8/6 7 
04/26/67-04/29/67 
04/27/67- 04/3 0/67 
04/28/67-05/01/67 
04/29/67-05/02/67 

05/20/67-05/23/67 
05/2 1/6 7- 05/24/6 7 
05/22/67-05/25/67 
05/23/67-05/26/67 
05/24/67-05/27/67 
05/25/67-05/28/67 
05/26/67-05/29/67 

06/16/67-06/19/67 
06/17/67-06/20/67 
06/18/67-06/21/67 
06/19/67-06/22/67 
06/2 0/67-06/23/67 
06/2 1/6 7-06/24/67 
06/22/67-06/25/67 

0 7/13 /6 7- 07/16/6 7 
07/14/67-07/17/67 
07/15/67-07/18/67 
07/16/67-07/19/67 
07/17/67-07/20/67 
07/18/67-07/2 1/67 
07/19/67-07/22/67 
07/20/67-07/23/67 

08/10/67-08/13/67 
08/11/67-08/14/67 
08/12/67-08/15/67 
08/13/67-08/16/67 
08/14/67-08/17/67 
08/15/67-08/18/67 
08/16/67-08/19/67 

GDI C-RTD65-069 

Table 1. Direct Ascent Case A (Continued) 

intlo\< 
pening 
i .hl .T . 

16:31 
17:18 
18:41 
20:31 
21:20 
21:26 
22:21 
23:24 

15:04 
15:55 
17:50 
19:16 
19:35 
20:05 
21:08 

13:OO 
13:45 
15:06 
16:53 
17:40 
17:47 
18:50 

11:02 
11:41 
12:34 
11:27 
15:41 
15:57 
16:35 
17:39 

9:39 
10:28 
12: 09 
13:14 
11:09 
11:25 
15:26 

indow 
ength 
min.)  

23 
70 
69 
23 
34 
78 
50 
3 

47 
89 
44 
21 
59 
68 
25 

23 
69 
69 
26 
40 
84 
45 

4 
54 
87 
38 
26 
66 
62 
17 

42 
82 
48 
15 
47 
76 
36 

- 

aunch Azimlith 
(dc - 

pening 

107.5 
95.2 
90.0 
90.0 
90.0 
90.0 
98.7 
113.1 

101.1 
90.6 
90.0 
90.0 
90.0 
34.0 
106.1 

107.4 
95.2 
90.0 
90.0 
90.0 
90.0 

100.2 

112.9 
99.1 
90.0 
90.0 
90.0 
90.0 
95.5 
108.4 

102.1 
91.8 
90.0 
90.0 
90 .0  
91.9 
103.0 

losing 

114.0 
114.0 
107.5 
94.4 
98.0 
113.0 
114.0 
114.0 

114.0 
114.0 
100.0 
94.3 
106.3 
114.0 
114.0 

114.0 
114.0 
107.6 
95.2 
99.9 
114.0 
114.0 

114.0 
114.0 
113.3 
98.5 
95.5 
108.7 
114.0 
114.0 

114.0 
114.0 
101.5 
92.8 
102.4 
114.0 
114.0 

Iiijection True  
Anomaly 

(df 
pening 

-6.33 
-6.71 
-1.22 
9.26 
6.42 
-5.01 
-5.90 
-4.79 

-6.60 
-7.04 
-4.72 
9.58 
0.43 

-6.22 
-5.58 

-6.18 
-6.63 
-1.26 
8.68 
5.18 
-6.44 
-6.03 

-5.64 
-6.46 
-6.14 
5.79 
8.44 
-1.38 
-6.18 
-5.18 

-6.38 
-6.60 
3.28 
10.70 
3.19 
-6.25 
-5.81 

- 
losing - 
-1 .60  
7.97 
-3.33 
14.07 
13.59 
11.54 
4.39 
-4.25 

3.19 
11.72 
14.03 
14. 09 
12.89 
7.89 
-0.56 

-1.46 
7.90 
13.30 
14.17 
13.68 
.I.. 18 
3.28 

.4.91 
4.74 
2 . 2 8  
.3.89 
13.91 
.2.55 
6.77 
-1.98 

2.40 
-0.66 
13.58 
3.92 
L3.19 
9.61 
1.45 

mar Lighting 
37 (leg R' 

(h 
Light 

232 
207 
182 
157 
132 
107 
83 
58 

- 

269 
244 
2 19 
194 
169 
144 
119 

330 
3 05 
280 
255 
230 
205 
180 

341 
3 16 
291 
266 
242 
217 

353 
328 
3 03 
278 

- 
a r k  - 

37 
12 

74 
49 
24 

i r r iva l  
Time 
r-min.) 

8:32 
9:30 
10:30 
11:31 
12:31 
13:26 
14: 18 
15:05 

7: 11 
8: 11 
9:12 
10: 14 
11:14 
12:08 
12:58 

4:58 
5:55 
6:55 
7:56 
8:57 
9:55 
10:48 

2:52 
3:46 
4:43 
5:43 
6:44 
7:42 
8:37 
9:28 

1:42 
2:38 
3:36 
4:35 
5:34 
6:29 
7:21 

4 -7 



Launch Date - 
Arrival Date 

09/06/67-09/08/67 
09/07/6 7- 09/10/67 
09/06/67-05/11j67 
09/09/6 7- 09/12/6 7 
09/10/6 7-09/13/67 
09/11/67-09/14/67 
09/12/67-09/15/67 
09/13/67-09/16/67 

1013 1/67- 11/02/67 
11/01/67-11/03/67 
11/02/6 7- 11/04/67 
11/03/67-11/05/67 
11/04/67- 11/07/67 
11/05/6 7- 11/08/6 7 
11/06/6 7- 11/09/6 7 

11/2 7/67-11/29/67 
11/28/67-11/3 0/67 
11/29/67-12/01/67 
11/3 0/67- 12/02/67 
12/01/67-12/03/67 
12/02/67-12/04/67 
12/03/67-12/05/67 
12/04/67-12/07/67 

- No launch window for 

Table 1. 

k' ind OM' 

)pening 
;.M.T. 

7:36 
8:22 
9:52 

11:45 
12:25 
12:26 
13: 19 
14:23 

5:28 
6: 11 
7:22 
9:27 

10:41 
10:42 
11:12 
12:15 

3:57 
4:47 
6:41 

8:55 
9:OO 

10: 04 

1:49 
2:30 
3:41 
5:51 
7 : O O  
7: 03 
7:46 
8:54 

l i s  datc 

- 

' indm 
.ength 
min.) 

30 
74 
59 

8 
27 
77 
50 
1 

9 
61  
78 
17 
4 

59 
64 
19 

38 
84 
45 

38 
80 
37  

5 
60 
79 
18 
15 
70 
58 

7 

- 

GD I C-BTD65-069 

Direct Ascent Case  A (Continued) 

,aunch Azimuth 

(dc 
)pening 

105.5 
93.9 
90.0 
90.0 
90 .0  
90 .0  
98.7 

113.6 

111.4 
97.5 
90 .0  
90.0 
90.0 
90.0 
95.0 

107.9 

103.7 
92.0 
90.0 

90.0 
91.0 

102.5 

- 

112.6 
97.9 
90 .0  
90.0 
90.0 
90.0 
97.0 

111.7 

- 
losing 

114.0 
114.0 
104.7 
91.3 
96 .1  

112.6 
114.0 
114.0 

114.0 
114.0 
110.1 
9 3 . 1  
90.7 

106.6 
114.0 
114.0 

114.0 
114.0 
100.1 

99.4 
114.0 
114.0 

- 

114.0 
114.0 
110.4 
93.3 
92 .8  

109.9 
114.0 
114.0 

i-8 

Injection T r u e  
Anomaly 

(dl - 
pening 

-6.30 
-6.64 
0.82 

12.20 
7.80 

-4.62 
-5.96 
-4.85 

-6.06 
-6.71 
-3.37 
10.59 
12.94 
0.13 

-6.09 
-5.43 

-6.62 
-6.89 
4.69 

- 
5.66 

-6.51 
-5.89 

-5.94 
-6.82 
-3.43 
LO. 78 
11.33 
-1.93 
-6.28 
-5.29 

- 
losing 

-0.10 
8.95 

13.39 
13.85 
13.62 
11.65 
4.37 

-4 .61  

-4.17 
6.10 

13.06 
14.26 
13.82 
12.70 
7.15 

-1.59 

1. 17 
LO. 79 
14.27 

13.77 
LO. 26 
1 .71  

- 

-4.98 
5.75 

13.34 
14.67 
14.45 
12.75 
5.65 

-3.87 

unar Lighting 
37 deg U' 

0 - 
Light - 

i40 
16 

lark - 
135 
110 
85 
61  
36 
11 

198 
173 
148 
123 
98 
73 
48 
23 

237 
2 12 
187 
- 

13 7 
112 

87 

301 
277 
251 
226 
201 
176 
151 
12 7 

4rrival 
Time 
r-min.) 

23:36 
0:32 
1:31 
2:30 
3:29 
4:25 
5: 17 
6:05 

21:24 
22:21 
23:21 

0:22 
1:23 
2:21 
3: 14 
4:03 

20:02 
21:03 
22:0g 

0:11 
1:08 
1:59 

17:43 
18:51 
19:43 
20:48 
21:52 
22:54 
23:49 

0:40 

- 

I 



t 
I 
I 
I 
I 
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I 

GDI C-BTD65-069 

Table 1. Direct Ascent Case A (Continued) 

~~ 

Launch Date - 
Arrival Date 

12/25/67-12/27/67 
12/26/67- 12/2 8/67 
12/27/67-12/29/67 
12/2 8/6 7- 12/30/67 
12/29/67-12/31/67 
12/3 0/67-0 1/01/68 
12/3 1/67-01/02/68 

0 1/2 0/6 8 -0 1/23/68 
01/2 1/68-01/24/68 
01/23/68-01/25/68 
01/24/68-01/26/68 
01/2 5/68- 01/2 7/68 
01/26/68-01/28/68 
01/2 7/68-01/29/68 
01/28/68-01/30/68 

02/16/68-02/19/68 
02/17/68-02/20/68 
02/18/68-02/2 1/68 
02/20/68-02/22/68 
02/2 1/68-02/23/68 
02/22/68- 02/24/6 8 
02/23/68-02/25/68 
02/24/68-02/26/68 

03/15/68-03/18/68 
03/16/68-03/19/68 
03/ 17/68- 03/2 0/6 8 
03/18/68-03/2 1/68 
03/19/68-03/22/68 
03/20/68-03/23/68 
03/22/6 8-03/24/68 

- No launch window for 

'indow 
pening 
; .hi. 'r. 

0:23 
1: 10 
2:57 
4:49 
5: 12 
5:24 
6:30 

22:24 
23:05 

0:22 
2:25 
3:22 
3:24 
4: 10 
5:20 

20:26 
21:03 
22:oo 
0:07 

1:40 
1:59 
3: 03 

18:58 
19:46 
21:45 

- 

- 
23:59 
23:52 

0:55 

lis date 

- 
' i nd ow 
>ength 
min.) 

35 
8 1  
49 

3 
44 
79 
33 

16 
65 
70 
11 
17 
73 
55 
3 

1 
54 
84 
22 

50 
71 
26 

- 

4 1  
85 
37 

27 
84 
42 

- 

,aunch Azimuth 
((1' - 

mpening 

104.3 
92.6 
90.0 
90.0 
90.0 
91.7 

103.9 

109.4 
96.3 
90.0 
90.0 
90.0 
90.0 
97 .7  

113.0 

113.7 
99.2 
90.0 
90.0 

90.0 
93.4 

106.0 

- 

102.8 
91.4 
90.0 

90.0 
90 .1  

101.3 

- 

losing 

114.0 
114.0 
101.5 
90.4 

101.1 
114.0 
114.0 

- 

114.0 
114.0 
108.0 
91.9 
93.4 

110.9 
114.0 
114.0 

114.0 
114. 0 
112.3 
9 4 . 1  

103.2 
114.0 
114.0 

114.0 
114.0 
98.0 

- 

- 
9 6 . 1  

114.0 
114. 0 

4-9 

[njection True 
Anomaly 

(dl 
pening 

-6.43 
-6.74 
3.69 

13.80 
4.66 

-6.58 
-6.05 

-5.96 
-6 .61  
-1.66 
11.95 
10.60 
-2.78 
-6.34 
-5.26 

-5.60 
-6.49 
-5.27 
9.54 

2.83 
-6.33 
-5.83 

- 

-6.49 
-6.85 
6.24 

- 
8.14 

-6.49 
-6.03 

losing 

0.76 
10.24 
14.17 
14.36 
13.94 
9.84 
0.72 

-2.73 
7.01 

13.25 
14.33 
14.27 
12.57 
5. ii 

-4.68 

-5.38 
4.72 

12.54 
14.18 - 
L3.38 
8.51 

-0.64 

1.94 
11.15 
14.15 

- 
13.89 
11.12 
2.50 

unar  Lighting 
37 deg U' 
2 
Light 

5 1  
26 
1 

116 
9 1  
66 
41  
- 

154 
129 
104 

54 
29 
4 

- 

3 4 1  
3 16 
291 
2 66 
241 
2 16 
191 

33 1 
306 
281 
256 
23 1 

345 
320 
295 

A r r i v a l  
Time 

ir-min.) 

16:25 
17:23 
18:26 
19:31 
20:34 
21:34 
22:28 

14: 19 
15:14 
16: 12 
17: 14 
18:17 
19:18 
20:14 
21:05 

12:15 
13:09 
14:06 
15:07 

17:08 
18:05 
18:57 

11:02 
12:00 
13:01 

15:03 
16:00 
16:53 

- 

- 



Launch Date - 
Arrival Date 

04/11/68-04/14/68 
04/12/68-04/15/68 
04/13/68-04/16/68 
04/14/68-04/17/68 
04/15/68-04/18/68 
04/16/68-04/19/68 
04/17/68- 04/2 0/6 8 
04/18/68-04/2 1/68 

05/09/68-05/12/68 
05/10/68-05/13/68 
05/11/68-05/14/68 
05/12/68-05/15/68 
05/13/68-05/16/68 
05/14/68-05/17/68 
05/15/68-05/18/68 

06/05/68-06/08/68 
06/06/68-06/09/68 
06/07/68-06/10/68 
06/08/68-06/11/68 
06/09/68-06/12/68 
06/10/68-06/13/68 
06/11/68-06/14/68 

07/03/68-07/06/68 
0 7/ 04/6 8-0 7/0 7/6 8 
07/05/68-07/08/68 
07/06/68-07/09/68 
0 7/07/6 8- 07/ 10/6 8 
07/08/G8-07/11/68 
07/09/68-07/12/68 

0 7 / 3  0/6 8-08/02/68 
07/3 1/68-08/03/68 
08/01/68-08/04/68 
08/02/68-08/05/68 
08/ 03/6 8 -08/ 06/6 8 
08/04/68-08/07/68 
08/05/68-08/08/68 

- No launch window foi 

GD IC-BTD65-069 

Table 1. Direct Ascent Case  A (Continued) 

,' i nt l ow 
ipening 
;.M.T. 

16:49 
17:34 
19:05 

- 
- 

22:06 
22:48 
23: 55 

15: 19 
16:lO 
18:27 

- 
20: 19 
20:34 
21:41 

13: 12 
13:55 
15:24 

- 
18:29 
18:25 
19:2 1 

11:53 
12:47 
15:Ol 

16:37 
17:06 
18: 17  

9:53 
10:38 
12:24 

14:53 
14:47 
15:54 

his dat ,  

- 

- 

'indow 
,ength 
min.) 

18 
70 
63 

- 

- 
- 

68 
56 

5 

45 
93 
27 
- 

46 
73 
26 

15 
69 
65 
- 

17 
80 
49 

50 
89 
23 

57 
68 
15 

32 
78 
47 

26 
86 
42 

- 

- 

aunch Azimuth 

109.1 
95.5 
90.0 

- 
- 

90.0 
97.3 

112.4 

101.8 
90.2 
90.0 

90.0 
93.0 

106.1 

109.8 
95.8 
90.0 

90.0 
90.0 

100.0 

100.3 
90.0 
90.0 

90 .0  
94.8 

109.3 

104.9 
92.9 
90.0 

90.0 
90 .0  

101.8 

- 

- 

- 

- 

losing 

114.0 
114.0 
105.4 - 

- 
109.6 
114.0 
114.0 

114.0 
114.0 

95.3 

101.9 
114.0 
114.0 

114.0 
114.0 
106.1 

93.3 
113.2 
114.0 

- 

- 

114.0 
113.5 
94.42 - 

105.6 
114.0 
114.0 

114.0 
114.0 
100.8 

95 .8  
114.0 
114.0 

- 

Lnjection True 
Anomaly 

-6.25 
-6.81 

0.47 
- 
- 

-1.76 
-6.23 
-5.21 

-6.72 
-7.20 

8.92 
- 

4.15 
-6.47 
-5.90 

-6.16 
-6.87 

0.10 

11.10 
-4.27 
-6.41 

- 

-6.60 
-6.06 

9.72 
- 

1.61  
-6.63 
-5.87 

-6.24 
-6.62 
4 .15  

- 
8.82 

-6.55 
-6.37 

osing 

.2.67 
7.85 

.3.87 
- 
- 

.2.66 
5.43 

.4.21 

2.65 
.2.38 
.4.77 

.3.91 
8.84 

. O .  71 

- 

-3.17 
7.52 

.4.01 

.4.71 
2 . 5 5  
3 .61  

- 

3.76 
.2.76 
.4 .72  

L3.77 
7.41 

-2.84 

- 

0.34 
9.87 

14.13 

14.41 
11.51 
2.09 

- 

unar Lighting 
37  deg iv 

2 17 
192 
167 
- 
- 
92 
67 
42 

2 54 
229 
2 04 
- 

154 
129 
104 

3 16 
291 
265 
- 

2 15 
190 
165 

3 52 
32 7 
302 

251 
226 
2 02 

- 

3 13 
288 
263 

4rrival 
Time 
r-min.) 

8:48 
9:46 

10:48 
- 
- 

13:55 
14:50 
15:40 

7:27 
8:29 
9:34 

11:44 
12:43 
13:36 

5:09 
6:07 
7:11 

9:24 
10:28 
11:25 

4:00 
4:59 
5: 03 

8:15 
9:16 

10:10 

1:53 
2:49 
3:49 

5:58 
7:00 
7:57 

- 

- 

- 

- 

4-10 
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GDI C-BTD65-069 

Table 1 .  Direct Ascent Case  A (Continued) 

b u n c h  Date - 
Arrival Date 

08/2 6/6 8 - 08/2 8/68 
08/2 7/68- 08/3 0/68 
08/2  8/68-08/3 1/68 
08/29/68-09/01/68 
08/30/68-09/02/68 
08/3 1/68-09/03/68 
09/01/68-09/04/68 
09/02/68-09/05/68 

09/23/68-09/25/68 
09/24/68-09/26/68 
09/25/68-09/28/68 
09/26/68-09/29/68 
09/2 7/68-09/30/68 
09/28/68-10/01/68 
09/29/68-10/02/68 

10/2 0/68-10/22/68 
10/2 1/68-10/23/68 
10/22/68- 10/24/68 
10/23/68-10/25/68 
10/24/6 8- 10/2 7/68 
10/25/G8- 10/28/68 
10/26/68-10/29/68 

11/16/68- 11/18/68 
11/17/68-11/19/68 
11/18/68-11/20/68 
11/19/68-11/21/68 
11/20/68-11/22/68 
11/2 1/68-11/23/68 
11/22/68-11/25/68 
11/23/68-11/26/68 

12/14/G8-12/16/68 
12/15/68-12/17/68 
12,' 16/68-12/18/68 
12/17/68-12/19/68 
12/18/68-12/20/68 
12/19/68-12/21/68 
12/'2O/G8-12/22/63 

! t l ( l ( l \ \  

ipeninp 
i.IL1.T. 

7:54 
8:35 
9:59 
- 
- 

13:04 
13:40 
14:50 

6:31 
7:33 
9:54 

11:21 
11:33 
12:38 

L 

4:22 
5:09 
7:08 

9:37 
9:27 

10:30 

- 

2: 15 
2:53 
4:08 
- 
- 

7:38 
8:16 
9:28 

I 

j 0:43 j 3 0  ' 1:29 80 

, intlow 
m g t h  
[min.) 

1 7  
67 
63 
- 
- 

64 
60 

7 

54 
82 

5 

43 
74 
26 

34  
82 
40 

2 1  
85 
42 

1 
60 
77 

- 

- 

- 
- 

66 
60 
J 

- 
34 
84 
33 

,aunch Azimuth 
(dc 

lpening 

109.0 
95.7 
90 .0  

- 
- 

90.0 
96.5 

111.7 

9 9 . 1  
90.0 
90.0 

90 .0  
92.9 

105.9 

104.7 
92.3 
90.0 

90.0  
90.0 

101.5 

113.6 
98.0 
90 .0  

- 

- 

- 
- 

90.0 
96.7 

112.4 

105.5 
92.8  
90.0 

90 .0  
91 .1  

104.3 

- 

- 
losing 

114.0 
114.0 
105.9 

- 

- 
- 

108.2 
114.0 
114.0 

114.0 
111.3 
90.8 

101.1 
114.0 
114.0 

114.0 
114.0 
98.6 

94.4 
114.0 
114.0 

114.0 
114.0 
109.4 

- 

- 

- 
- 

108.4 
114.0 
114.0 

114.0 
114.0 
100.0 

9 8 . 1  
114.0 
114.0 

- 

- No launch window for this dntc 

4-1 1 

Injection True 
Anomaly 
(d 

pening 

-5.96 
-6.59 
-0.03 

- 
- 

-0.53 
-6.47 
-5.37 

-6.57 
-4.42 
13.16 

- 
4.60 

- G .  44 
-5.97 

-6.46 
-6.83 

5.93 

9.89 
-6.30 
-6.23 

-5.79 
-6.83 
-2.60 

- 

- 
- 

-0.43 
-6.55 
-5.53 

-6 .36  
-6. x3 

3.09 

7.33 
-6.98 
-6 .36 

- 

losing 

-2.43 
7.48 

13.49 
- 
- 

13.09 
6.04 

-4 .11  

4.76 
12.89 
14.25 

13.79 
8.94 

-0.63 

0.48 
10.54 
14. 46 

12.38 
11.56 
2.34 

-5.49 
5.G3 

13.62 

- 

- 

- 
- 

13.40 
5.88 

-4.33 

-0.15 
10.09 
14. 60 

14.67 
10.47 
0.27  

- 

mar Lighting 
37 tlcg \v 
- 
Ivu-k 

120 
95 
70 

- 

- 
- 

158 
133 
108 

83 
58 
Q Q 
U U  

8 

2 2 1  
196 
171 
- 

12 1 
96 
7 1  

285 
260 
235 
- 
- 

160 
135 
110 

325 
3 00 
2 7.5 
- 

0 9 5 

" 0 0  
173 

-i* 

it- r ival 
Time 
r-min.) 

23:49 
0:44 
1:43 
- 
- 

4:49 
5:46 
6:39 

22:38 
23:36 

0:38 

2:43 
3: 11 
4:34 

20:25 
21:24 
2 2 2 7  

- 

- 
0.3 6 
1:36 
2:31 

18:07 
19:04 
20:07 

- 
- 

23:23 
0:24 
1:17 

1g45 

17:4:3 
18:48 

21:04 
22:08 
23:06 

- 



Launch Date - 
Arrival Date 

06/09/65-06/12/65 
06/10/65-06/13/65 
06/11/65-06/14/65 
06/12/65 -06/15/65 
06/13/65 -06/16/65 
06 /14 /65 - 06 /I7 /65 
06/15/65-06/19/65 

07 / 06 /65 -07 /09/6 5 
07/07/65 -07/1 0/65 
07/08/65-07/11/65 
07/09/65-07/12/65 
07/10/65-07/13/65 
07/11/65-07/14/65 
07/12 /F 5 -07/15 /6 5 
07/13/65-07/16/65 

08/03/65 -08/06/65 
08/04/65-08/07/65 
08/05/65 -08/08/65 
08/06/65 -08/09/65 
08/07/65-08/10/65 
08/08/65-08 /I1 /65 
08/09/65 -08/12/65 

08/30/65-09/02/65 
08/31 /65-09/03/65 
09/01 /65 -09/04/65 
09/02/65-09/05/65 
09/03/65 -09/06/65 
09/04/65-09/07/65 
09/05/65-09/08/65 

09 /26 /6 5 -09 /28 /6 5 
09/27/65-09/29/65 
09/28/65-10/01/65 
09/29/65-10/02/65 
09/30/65-10/03/65 
10/01/65-10/04/65 
10/02/65-10/05/65 
10/03/65-10/06/65 

14:33 
15:15 
16:02 
16:52 
17:44 
18:35 
19.29 

12:35 
13:14 
13:59 
14:48 
15:39 
16:31 
17:24 
18:21 

11:12 
11:56 
12:44 
13:35 
14:27 
15:19 
16:14 

9: 06 
9:50 
10:38 
11:29 
12:21 
13:13 
14:06 

6:59 
7:40 
8:29 
9:21 
10:13 
11:05 

I 11:57 
112:54 
! 

1 

GDIC-BTD65-069 

Table 2. Direct Ascent Case B 

- 
'indow 
,ength 
min.) 

20 
50 
69 
77 
73 
57 
31 

8 
42 
64 
75 
75 
63 
40 
5 

34 
60 
74 
76 
68 
48 
17 

26 
56 
74 
78 
74 
58 
30 

14 
49 
71 
80 
78 
68 
44 
9 

.aunch Azimuth 

107.9 
98.9 
93.2 
90. 8 
91.7 
96.2 
104.1 

111.6 
101.4 
94.7 
91.3 
91.2 
94.5 
101.3 
112.4 

103.6 
96. 0 
91.7 
90 .6  
93.0 
98. 7 
108.3 

106.0 
97.5 
92.1 
90. 0 
91.3 
95.9 
104.2 

109.9 
99.7 
93.1 
89.6 
89. 6 
93.1 
100.0 
111.1 

- 
losing - 
114.0 
114.0 
114.0 
113.6 
114.0 
114.0 
114.0 

114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 

114.0 
114.0 
114. 0 
113.4 
114.0 
114.0 
114. 0 

114. 0 
114. 0 
114.0 
112.2 
114. 0 
114. 0 
114. 0 

114. 0 
114.0 
114. 0 
111.6 
111.8 
114. 0 
114. 0 
114. 0 

Lnjection True  
Anomaly 

(dl - 
pening 

-5.35 
-5.72 
-5.73 
-5.67 
-5.69 
-5.66 
-5.35 

-5.03 
-5.63 
-5.73 
-5.66 
-5.62 
-5.64 
-5.45 
-4.65 

- 

-5.61 
-5.81 
-5.73 
-5.64 
-5.62 
-5.55 
-5.04 

-5.64 
-5.85 
-5.85 
-5.76 
-5.65 
-5. 67 
-5.35 

-5.53 
-5.96 
-5.90 
-5.79 
-5.71 
-5.67 
-5.58 
-4.84 

- 
losing 

-1.37 
4.73 
8.91 
10.57 
9.73 
6.30 
0.89 

-3.51 
2.98 
7. 76 
10.31 
10.24 
7.57 
2.72 
-3.73 

1.46 
6.77 
10.00 
10.55 
8.76 
4.48 
-1.59 

-0.22 
5.77  
9.76 
10.87 
10.11 
6.46 
0.83 

-2.76 
4.18 
9.17 
11.17 
10.98 

8 .61  
3.54 

- 3 . 1 2  

unar Lighting 
37 (leg W 

(h - 
Light 

!99 
!74 
!49 
!24 
!OO 
.75 
-50 

135 
11 0 
!85 
!61 
!36 
!ll 
.86 

147 
I22 
!97 
!47 
!23 

134 
IO9 

147 

6 

42 
17 

104 
79 
54 
29 
J 

1 G G  
141 
117 
92 
67 
42 
17 

Arrival 
Time 

ir-rnin.) 

6:21 
7: 09 
7:59 
8:50 
9:41 
10:30 
11:17 

4: 19 
5:06 
5:55 
6:46 
7:36 
8:26 
9:14 
0: 00 

3:03 
3: 52 
4:42 
5:33 
6 : 2 2  
7:11 
7:58 

0:58 
1:47 
-. 1'.37 
3:28  
4:18 
5:07 
5:55 

2:48 
3:38 
0:29 
1:20 
2:12 
3:  01 
3 : 5 0  
4 : x  

4-12 



I . 

! 

GDI C-BTD65-069 

Table 2. Direct Ascent Case B (Continued) 

10/24/65-10/26/65 
10/25/65-10/27/65 
10/26/65-10/28/65 
10/27/65 -1 0/30/65 
10/28/65-10/31/65 
10/29/65-11/01/65 
10/30/65-11/02/65 

11/20/65-11/22/65 
11/21/65-11/23/65 
11 /22/65 -11/24/65 
11/23/65-11/25/65 
11 /24/6 5 -1 1 /26 /6 5 
1 1 /25 /65 -1 1 /2 7/65 
1 1 /Z6 /ti5 -1 1 /29/65 
11 /27/65 -1 1/30/65 

12/18 /6 5 -1 2/2 0/6 5 
12/19/65-12/21/65 
1 2/2 0/6 5 -1 2/22/6 5 
1 2/21 /65 -12/23/6 5 
12/22/65-12/24/65 
1 2/23 /6 5 -1 2/2 5/65 
12/24/65-12/26/65 

01/14/66 -01/16/66 
01/15/66-01/17/66 
01 / l6  /66 -01 /I 8 /66 
01/17/66 -01 /19/66 
01/18/66-01/20/66 
01/19/66-01/21/66 
01 /2 0 /6 6 - 0 1 /Z 2 /6 6 

02/09/66-02/12/66 
02/10/66 -02/13/66 
02/11/66 -02/14/66 
02 /13 /66 -02/15 /66 
02/14/66 -02/16/66 
02/15/66-02/17/66 
02/16/66-02/18/66 
02/17/66-02/19/66 

! 5:31 
6:17 
7: 08 
8: 02 
8:55 
9:48 

10:42 

3:26 
4: 08 
4:58 
5: 51 
6:45 
7:38 
8:31 
9:30 

2: 04 
2:51 
3:42 
4:36 
5:29 
G:23 
7:19 

0: 04 
0:48 
1:38 
2:31 
3:23 
4:17 
5:11 

22: 02 
22:45 
23:34 

0:26 
1:20 
? : I2  
3: 06 
4:04 

i ndmv 
.ength 
ni i n . ) 

36 
65 
81 
81 
77 
57 
26 

18 
54 
77 
82 
80 
67 
41 

3 

41 
68 
81 
80 
74 
52 
18 

30 
61 
79 
80 
78 
60 
30 

22 
56 
77 
81 
79 
68 
41 

2 

,aunch Azimuth 

(dt 
jpening 

103.4 
95 .1  
90.1 
88.6 
90.7 
96.2 

105.4 

108.5 
98.3 
91.8 
88.6 
89 .2  
93 .3  

101 .0  
113.1 

101.9 
94.0 
89. 6 
88.6  
91 .4  
97.8 

108.0 

104.9 
96 .1  
90.7 
88. 6 
90.1 
95.4 

104.2 

107.4 
97.7 
91 .5  
88 .4  
89. 0 
93.1 

100.9 
113 .3  

losing 

114. 0 
114.0 
112.8 
109.6 
114. 0 
114. 0 
114.0 

114. 0 
114. 0 
114.0 
109. 8 
111.0 
114. 0 
i14. 0 
114. 0 

114. 0 
114. 0 
111.7 
109.8 
114.0 
114. 0 
114. 0 

114. 0 
114. 0 
113.6 
109.4 
112.9 
114. 0 
114.0 

114. 0 
114. 0 
114. 0 
109.0 
110.4 
114. 0 
114. 0 
114. 0 

4-13 

injection T r u e  
Anomaly 

(dc 
pening 

-5.90 
-6.02 
-5.96 
-5.76 
-5.72 
-5.70 
-5.28 

-5.59 
-6.03 
-6.01 
-5.81 
-5.71 
-5.71 
-5.5c 
-4.59 

-5.87 
-6.01 
-5. 85 
-5.73 
-5.72 
-5. 63 
-5.07 

-5.69 
-5.96 
-5.83 
-5.71 
-5.75 
-5.65 
-5.31 

-5.67 
-5.99 
-5.90 
-5.77 
-5.64 
-5.65 
-5.46 
-4.50 

losing 

1.51 
7.66 

11.17 
11.49 
10.57 

6.23 
0.07 

-1.89 
5.19 

10 .20  
11.59 
1 1 . 2 1  

8 .45  
2.90 

-4.09 

2.57 
ti. 39 

11.28 
11.43 

9.96 
5 .12  

-1.42 

0.53 
6.82 

10.89 
11.45 
10 .73  
6.88 
0.82 

-1 .17  
5. 64 

10.44 
11.56 
11.19 
ti. 57 
2.99 

-4.09 

war Lighting 
37 (leg R' 

( 1  - 
Light 

19 

83 
58 
34 

9 

2 05 
180 
155 
130 
105 
81 
56 

269 
244 
219 
195 
170 
145 
1 2 0  

95 

3 09 
284 
259 
234 
210 
185 
160 

349 
324 
299 
274 
249 
225 

33H 
314 
289 
264 

Arrival 
Time 

hr-min.) 

21:26 
22:18 
23:10 

0: 02 
0:53 
1:43 
2:30 

19:16 
20: 07 
20:59 
21:52 
22:44 
23:35 

0: 23 
1:05 

18:00 
18:51 
19:43 
20:36 
21:27 
22:16 
23: 03 

15:57 
16:47 
17:38 
18:30 
19: 22 
20:12 
20:59 

13:53 
14:44 
15:35 
16:27 
17:18 
15:08 
18:56 
19:42 



' I  

Launch Ihre - 
Arrival Date 

.-_- 

03/08 /66 -03/11/66 
03/09/66-03/12/66 
03/10/66 -03/13/66 
03/11/66-03/14/66 
03/12/66-03/15/66 
03/14/66-03/16/66 
03/15/66-03/17/66 
03/16/66 -03/18/66 

04/05/66 -04/08/66 
04/06 /66 -04/09/6 6 
04/07/66 -04/10/66 
04/08 /66 -04/11/66 
04/09/66 -04/12/66 
04/10/66-04/13/66 
04/11 /66 -04/14/66 

05/02/66-05/05/66 
05/03/66-05/06/66 
05/04/66 -05/07/6G 
05/05 / G G  - 05 /08 /6 6 
05 / O G  /66 - 05/09/66 
05/07 /66 -05/10/6G 
05/08/66-05/11/66 
05/09/66-05/12/66 

05/30/66 -06 /02/66 
05/31 /66 -06/03/66 
06/01/G6-06/04/66 
06/02/66 -06/05/66 
06/03/66 -06/OG /66 
06/04/GG-OG/07/66 
06 /05 /GG - 06 /08 /6 G 

06/26/GG-OG/29/66 
06 /27 /GG - 06 /3 0/66 
06/28/G6-07/01/66 
06/29/66 -07/02/66 
06/30/66-07/03/66 
07/01 /F6 -07/04/6G 
07/02/66-07/05/66 
O7/03/GF -07/06/G(i 

GDI C-BTD65-069 

Table 2. Direct Ascent Case B (Continued) 

- - ~  

11 1 t I <I\+ 

lpcnlng 
;.M.T. 

19:55 
20:36 
21:26 
22:19 
23:13 

0: 07 
l :oo  
1:56 

18:24 
19:12 
20:06 
21:02 
21:57 
22:51 
23:46 

16:16 
16:59 
17:51 
18:48 
19:44 
20:40 
21:35 
22:33 

14:52 
15:40 
16:34 
17:31 
18:27 
19:23 
20:20 

12:51 
13:35 
14:26 
15:22 
1G:18 
17:13 
10:09 
19:lO 

i'lntlow 
,ength 
(min.) 

10 
49 
75 
83 
82 
76 
53 
18 

36 
69 
85 
85 
81 
66 
34 

14 
56 
83 
87 
85 
77 
50 
1 2  

38 
72 
86 
87 
82 
63 
29 

22 
60 
84 
86 
84 
73 
43 
1 

,aunch .4zimuth 
(dt 

)pening 

111.1 
99.8 
92.4 
88.2 
87.6 
90.8 
97.4 

108 .0  

103.8 
94 .5  
88.8 
86.6 
88.3 
93.8 

102.9 

109.8 
98.3 
90.8 
86.8 
86 .7  
90. 8 
98 .3  

110.1 

103.1 
93.8 
88.1 
86. 2 
88 .5  
94.7 

104.6 

107.6 
97.0 
90. 0 
86. 7 
87. 3 
92. 0 

100.4 
113.7 

L 
:losing 

114. 0 
114.0 
114.0 
108.8 
107.4 
114.0 
114.0 
114.0 

114.0 
114.0 
110.4 
105.1 
109.7 
114 .0  
114.0 

114.0 
114.0 
114.0 
105.7 
105.8 
114.0 
114.0 
114.0 

114.0 
114.0 
109.2 
104.4 
110.4 
114. 0 
114.0 

114. 0 
114.0 
113.1 
105.3 
107.4 
114. 0 
114.0 
114. 0 

Injection T r u e  
Anomaly 

(dl 
Wening 

-5.61 
-6.14 
-6.09 
-5.93 
-5.73 
-5.70 
-5.61 
-5.06 

-6.15 
-6.27 
-6.04 
-5.84 
-5.81 
-5.78 
-5.42 

-5.83 
-6.32 
-6.22 
-5.97 
-5.84 
-5.83 
-5.70 
-4.94 

-6.11 
-6. 30 
-6.18 
-6 .00  
-5.88 
-5.83 
-5.40 

-5.80 
-6.18 
-6.19 
-5.91 
-5.84 
-5.92 
-5.64 
-4.56 

I 

'losing 

-3.63 
4 .10  
9 .83  

11.84 
11.79 
10.48 

5.38 
-1.37 

1 .22  
8 .25  

11.94 
12.36 
11.52 
8 .02  
1 .64  

-2.93 
5.29 

11.29 
12.56 
12.29 
10.52 
4.70 

-2.61 

1 .72  
8. 81 

12.22 
12.58 
11.59 

7 .40  
0.  54 

-I. 35 
6.29 

11.55 
12.48 
12.05 
9 .49  
3.24 

-4.41 

.unar Lighting 
37 (leg N' 

(h 
Light 

147 
1 2 2  

97 
73 
48 
23 

185 
160 
136 
111 

86 
61 
36 

247 
223 
198 
173 
148 
123 

98 
73 

284 
259 
234 
2 09 
184 
159 
135 

345 
320 
295 
270 
245 
221 
196 
171 

- 
a r k  - 

352 
327 

Arrival 
Time 

ir-niin.) 

11:45 
12:36 
13:29 
14:21 
15:14 
16:05 
16:53 
17:40 

10:23 
11:17 
12:11 
13:05 
13:58 
14:48 
15:36 

8:09 
9: 02 
9:57 

10:53 
11:48 
12:40 
13:29 
14:15 

6:51 
7:45 
8:40 
9:3G 

10:30 
11:21 
12:09 

4:45 
5:37 
6:31 
7:25 
8:"0 
9:13 

10:02 
10:4H 

4-14 



Launch Date - 
Arrival  Date 

07/23/66-07/26/66 
07/24/66-07/27/66 
07/25/66-07/28/66 
07/26 /66 -07 /29/66 
07/27/66-07/30/66 
07/28/66-07/31/66 
07/29/66 -08 /01/66 
07/30/66-08/02/66 

08 / 2  0/66 -08 /23/66 
08/21/66 -08/24/66 
08/22/66-08/25/66 
08/23/66-08/26/66 
08/24/66 -08/27/66 
08/25/66-08/28/66 
08/26/66-08/29/66 

09/16/66 -09/18/66 

09 /18 /6 6 - 09/2 1 /66 
09/19/66 -09 /22/66 
09/20/66 -09/23/66 

09/22/66 -09/25/66 
09/23/66-09/26/66 

09/17 /66 -09/20/66 

09/21/66 -09/24/66 

10/13/66 -1 0/15/66 
10/14/66-10/16/66 
10/15/66-10/17/66 
10/16/6G-10/18/66 
10/17/66 -10/20/66 
1 0/18 /G6 -1 0/2 1 /66 

10/20/66-10/23/66 
10/19/66 -10/22/66 

GDI C-BTD65-069 

Tablc 2.  Direct Ascent Case  B (Continued) 

\ Illdo\\ 
)pen ing 
i.bl.T. 

10:53 
11:33 
12:22 
13:16 
14:12 
15:06 
16:02 
17:OO 

9:29 
10:18 
11:11 
12:07 
13:OZ 
13:57 
14:53 

7:21 
8:09 
9:03 

1o:oo 
10:56 
11:51 
12:47 
13:47 

1 5:11 
5:54 
6:47 
7:46 
8:45 
9:42 

10:38 
11:36 

3:42 
4:30 
5:28 
G:26 
7:27 
8:25 
9:23 

intiow 
,ength 
min.) - 

9 
50 
78 
85 
85 
79 
54 
17 

43 
74 
85 
86 
82 
64 
30 

31 
68 
87 
88 
85 
74 
44 
1 

10 
56 
87 
90 
88 
83 
58 
20 

34 
74 
91 
92 
88 
73 
38 

~ -~ 

aunch Azimuth 
(dl - 

pening 

1 1 1 . 2  
99.5 
91.7 
87 .2  
86.6 
90. 0 
97.2 

108.5 

101.8 
93 .1  
87.6 
85.8 
88. 2 
94.3 

104.2 

105.2 
95.0 
88 .3  
85. 3 
86. 3 
91.5 

100.2 
113.8 

111.2 
98.6 
90. 2 
85.4 
84. 9 
88.5 
96. 0 

107. G 

- 

104. 5 
93. 8 
87. 1 
84.4 
86. 1 
92 .1  

102.0 

) 
:losing 

114. 0 
114. 0 
114. 0 
106.6 
105.2 
113.3 
114.0 
114. 0 

114. 0 
114.0 
107.6 
103.1 
109.4 
114. 0 
114. 0 

114. 0 
114. 0 
109.6 
101.3 
104.8 
114. 0 
114. 0 
114. 0 

114. 0 
114. 0 
113.9 
102.1 
100.4 
110.7 
114. 0 
114. 0 

114. 0 
114.0 
107.1 
98.9 

105. 0 
114. 0 
114. 0 

Injection True  
Anomaly 

(dl 
Qening 

-5.53 
-6.12 
-6.14 
-5.89 
-5.83 
-5.90 
-5.71 
-5. 07 

-6.16 
-6.18 
-6.00 
-5.90 
-5.85 
-5.79 
-5.38 

-6.17 
-6.36 
-6.20 
-5.87 
-5.85 
-5.81 
-5.62 
-4. 51 

-5.92 
-6.49 
-6.45 
-6.10 
-5.87 
-5.90 
-5.85 
-5.18 

-6.34 
-6. 58 
-6.30 
- 6 . 1 2  
-6.12 
- G .  02 
- 5 . 6 6  

- 
losing 

-3.64 
4.36 

10.44 
12.29 
12.28 
10.92 
5.52 

-1.74 

2. 67 
9.41 

12.24 
12.54 
11.58 
7.64 
0.78 

0 .21  
7.99 

12.27 
12.93 
12.32 
9.89 
3.42 

-4. 38 

-3.97 
5.14 

11.95 
13.21 
13. 05 
11.58 
6 .  33 

-1.23 

0. 66 
8.99 

12.99 
13.49 
12.66 
9.37 
2 .  17 

,una-  1,ighting 
37 deg U' 

(l. - 
Light - 

331 
3 07 
282 
257 
232 

343 
318 
294 

331 

52 
27 

2 

89 
64 
39 
14 

151 
126 
101 

76 
51 
26 
1 

214 
189 
164 
139 
114 
89 
64 
40 

253 
-328 
2 03 
178 
153 
128 
103 

Arrival 
T ime  

hr  -min.) 

2:42 
3:33 
4:26 
5:20 
6:14 
7: 07 
7:57 
8:44 

1:29 
2:22 
3:16 
4:10 
5: 03 
5:54 
6:41 

23:20 
0:14 
1:10 
2: 05 
2:59 
3:51 
4:39 
G:25 

21:05 
22: 00 
22:57 
23:54 

0:51 
1:45 
2:35 
3 : 2 2  

19:43 
20:40 
91:3& 
22:37 
23:33  

0:27 
1:16 

4-15 



Launch Ihte - 
Arrival Date 

... .. 

12/07/66 -1 2/09/66 
12/08/66-12/10/66 
12/09/66 -12/11/66 
12/10/66-12/12/66 
12/11/66 -12/13/66 
1 2  /12 /6 6 -1 2/14/66 
12/13/66 -12/15/66 
12/14/66 -1 2/16 /6 6 

01/04/67-01/06/67 
01/05/67-01/07/67 
01/06/67-01/08/67 
01/07/67-01/09/67 
01/08/67 -01/10/67 
01/09/67 -01/11/67 
01 /10/67 -01/12/67 

01/30/67 -02/02/67 
01/31/67-02/03/67 
02/01 /67 -02/04/67 
02/03/67-02/05/67 
02/04/67-02/06/67 
02/05/67 -02/07/67 
02/06/67-02/08/67 

02/26/67-03/01/67 
02/27/67-03/02/67 
02/28/67 -03/03/67 
03 /01 /G 7 -03 /04/6 7 
03/02/67 -03/05/67 
03/04/67-03/06/67 
03/05/67-03/07/67 
03 /OG /6 7 -03 /08/6 7 

03/26/67-03/29/67 
03/27/67 -03/3 0/67 
03/28/67-03/31/67 
03/29/67 -04/01/67 
03/30/67-04/02/67 
03/31/67-04/03/67 
04/02/67 -04/04/67 

! 

GDI C-BTD65-069 

Table 2. Direct Ascent Case B (Continued) 

Inlion 
ipcti ing 
; . M .T * 

1:38 
2:19 
3:11 
4:lO 
5:11 
6:lO 
7: 08 
8: 09 

0:16 
1:04 
1:59 
2:58 
3:57 
4:55 
5:54 

22: 16 
23: 01 
23:54 

0:52 
1:49 
2:46 
3:44 

20:12 
20:55 
21:49 
22:46 
23:44 

0:42 
1:38 
2:38 

18:44 
19:36 
20:35 
21:28 
22:35 
23:32 

0:31 

'indow 
,ength 
min.) 

8 
55 
87 
92 
90 
83 
55 
13  

39 
75 
89 
90 
86 
69 
32 

28 
67 
88 
90 
88 
79 
46 

16 
60 
87 
91 
90 
83 
58 
17 

47 
85 
93 

100 
88 
71 
33 

aunch Azimuth 
(dt - 

pening 

111.5 
98.6 
90. 0 
85 .3  
84.9 
89 .0  
97.2 

109.8 

102.9 
93 .1  
86.8 
84.6 
86.9 
93.4 

104.0 

106.0 
95.2 
88.0 
84.6 
85.4 
90. 6 
99.7 

109.4 
97 .3  
89.2 
84 .6  
84. 1 
88.1 
96. 1 

108.3 

101.0 
91.2 
85. 1 
82.6 
85.8 
92.7 

103.5 

- 
losing 

114.0 
114.0 
113.8 
101.9 
101.0 
112.2 
114.0 
114.0 

114.0 
114.0 
106.1 
99.6 

107.1 
114. 0 
114.0 

114.0 
114.0 
109.1 
99.2 

102.6 
114.0 
114.0 

114.0 
114.0 
111.7 
99 .0  
98 .1  

110.1 
114. 0 
114.0 

114.0 
114. 0 
101.2 
94.3 

104. 2 
114. 0 
114.0 

4-16 

injection T r u e  
Anomaly 

(dc 
pening 

-5.77 
-6.45 
-6.50 
-6.16 
-6.01 
-6.03 
-5.91 
-5.13 

-6.20 
-6.36 
-6.17 
-6.01 
-6.00 
-6.01 
-5.62 

-6.07 
-6.34 
-6.30 
-5.96 
-5.92 
-5.98 
-5.79 

-5.98 
-6.43 
-6.29 
-6.01 
-6.01 
-6. 00 
-5.90 
-5.20 

-6.53 
-6.54 
- 6 . 2 0  
-7.67 
-6. 04 
-5.96 
-5.56 

Losing - 
-4. 06 
5.09 

12.04 
13.40 
13.25 
11.61 
5 .52  

-2.54 

1 .84  
9 .53  

12.89 
13 .33  
12.41 

8 .40  
0.84 

-0.38 
7 .74  

12.44 
13.28 
12 .83  
10.64 

3.74 

-2.75 
6.12 

12.22 
13 .40  
13 .22  
11 .75  

6 .28  
-1.69 

3.26 
11.28 
13.59 
13. 68 
12 .70  

8 .89  
1.19 

mar Lighting 
37 deg W 

3 

67 
42 
17 

131 
106 
82 
57 
32 

7 

170 
145 
120 
95 
70 
45 
20 

318 
293 
268 
243 
218 
193 
168 
143 

333 
308 
283 
258 
233 
208 

347 
322 
297 
272 

336 
311 

4rrival 
Time 
r-min.) 

17:30 
18:24 
19:21 
20:20 
21:18 
22:14 
23: OG 
23:54 

1g:16 

17:11 
18:08 
19:06 
20:02 
20:56 
21:4G 

14:13 
15: O F  
16:02 
16:58 
17:55 
18:49 
19:39 

12:07 
13:01 
13:57 
14:54 
15:51 
16:45 
17:36 
18:24 

10:49 
11:47 
12:46 
13:44 
14:40 
15:33 
16:22 

1 



I 

Launch Oate - 
Arrival Date 

-. - 
04/22/67-04/25/67 
04/23/67 -04/26/67 
04/24/67 -04/27/6 7 
04/25 /67 -04/28 /67 
04/26/67-04/29/67 
04/27/67-04/30/67 
04/28/67-05/01/67 
04/29/67-05/02/67 

05/20/67-05/23/67 
05/21/67-05/24/67 
05/22/67-05/25/67 
05/23 /67 -05 /26 /6 7 
05/24/67-05/27/67 
05/25/67-05/28/67 
05/26/67-05/29/67 

06/16/67-06/19/67 
06/17/67 -06/2 0/67 
06/18 /67 -06/21/67 
06/19/67 -06/22/67 
06 /2 0/67 -06 /23/67 
06/21/67 -06/24/67 
06/22/67-06/25/67 

07/13/67-07/16/67 
07/14/67-07/17/67 
07/15/G 7 -07/18/67 
07/16/67-07/19/67 
07/17/67-07/20/67 
07/18/67 -07/21/67 
07/19/67 -07/22/67 
07/20/67-07/23/67 

08 /lob7 -08/13/67 
08/11/67-08/14/67 
02/12/67 -08/15/67 
08/13/67-08/16/67 
OS /14/G 7 -08 /17/67 
08/15 /G7 -08 /18 /67 
OS/1 G / G  7 -08/19/6 7 

GDI C-BTD65-069 

Table 2.  Direct Ascent Case B (Continued) 

\ ' l l l t i o \ r  

)jwning 
; . h l  .l. 

16:31 
17:18 
18:16 
19:19 
20:20 
21:21 
22:21 
23:24 

15:04 
15:57 
16:58 
18:02 
19:04 
2 0: 05 
21:08 

13:OO 
13:45 
14:41 
15:37 
16:46 

i 17:48 
j 18:50 

11:02 
11:41 
12:32 
13:31 
14:26 
15:34 
16:35 
17:39 

9: 39 
10:28 
11:25 
12:26 
13:26 
14: 25 
15:26 

I 

inclw 
m g t h  
min.) 

23 
70 
93 
95 
94 
83 
50 

3 

47 
87 
96 
95 
90 
68 
25 

- 

23 
69 
93 

102. 
94 
83 
45 

4 
54 
89 
95 

100 
88 
62 
17 

42 
81 
93 
93 
90 
75 
36 

,aunch Azimuth 
(d' 

_I 

mp en ing 

107.5 
95.2 
87 .1  
83.2 
83. 7 
89. 3 
98.7 

113.1 

101.1 
90.9 
84.6 
82. 9 
86.2 
94 .0  

106. 1 

- 

107.4 
95.2 
87.1 
82.7 
84.2 
90.1 

100 .2  

112.9 
99 .1  
89.8 
84. 2 
82.7 
87. 2 
95.5 

108.4 

102 .1  
91.8 
85. 2 
82.8 
95.1 
91.9 

103, 0 

L 
!losing 

114.0 
114.0 
107.5 
94.4 
98. 0 

113. 0 
114.0 
114. 0 

114. 0 
114.0 
100.0 
94.3 

106.3 
114. 0 
114.0 

114. 0 
114.0 
107.6 
95.2 
99. 9 

114. 0 
114. 0 

114.0 
114. 0 
113.3 
98. 5 
95.5 

108.7 
114. 0 
114. 0 

114. 0 
114. 0 
101.5 
92. 8 

102.4 
114.0 
114. 0 

[njection True 
Anomaly 

(dl - 
pening 

-6.33 
-6.71 
-6.50 
-6.14 
-6.43 
-6. 09 
-5.90 
-4.79 

-6 .60  
-6.68 
-6.43 
-6.13 
-6.29 
-6. 22 
-5.58 

-6.18 
-6.63 
-6.49 
-7.63 
-6.33 
-6.33 
-6. 03 

-5.64 
-6.46 
-6.54 
-6.38 
-7.48 
-6. 20 
-6.18 
-5.48 

-6. 38 
-6.53 
-6.23 
-5.98 
-6.  06 
-6. 22 
-5.81 

- 
losing - 
-1. G O  
7.97 

13.33 
14.07 
13.59 
11.54 
4.39 

-4.25 

3.19 
11.72 
14.03 
14.09 
12.89 

7.89 
-0.56 

-1 .46  
7.90  

13.30 
14.17 
13,68 
11.18 
3.28 

-4.91 
4.74 

12.28 
13.89 
13.91 
12.65 
6.  77 

-1.98 

2.40 
10.66 
13.58 
13.92 
13 .19  
9. 61 
1 .45  

,iinar Lighting 
37 deg \ \  

Q 
Light 

232 
2 07 
182 
157 
132 
107 

83 
58 

269 
244 
219 
194 
169 
144 
119 

330 
305 
280 
255 
230 
2 05 
180 

- 

341 
316 
29 1 
266 
242 
217 

353 
328 
303 
278 

- 
)ark - 

37 
1 2  

74 
49 
24 

Arrival 
Time 

ir-min.) 

8:32 
9:30 

10:30 
11:31 
12:31 
13:26 
14:18 
15:05 

7:11 
8:11 
9:12 

10: 14 
11:14 
12:08 
12:58 

4:58 
5:55 
6:55 
7:56 
8:57 
9:55 

10:48 

2:52 
3:46 
4:43 
5:43 
6:44 
7:42 
8:37 
9:28 

1:42 
2:38 
3:36 
4:35 
5:34 
6:29 
7:21 

4-17 



1 

Launch Date - 
Arrival Date 

09 /06 /6 7 -09 /O8 /G 7 
09/07 /67 -09/1 O/67 
09/08 /67-09/11/67 
09/09 /67 -09/1 2/67 
09 /1 0/6 7 -09/13 /6 7 
09/11 /67 -09/14/67 
09/12/67-09/15/67 
09/13/67-09/16/67 

10/03/67 -10/05/67 
10/04/67-10/06/67 
10/05/67-10/07/67 
10/06/67-10/09/67 
10/07/67 -1 0/10/67 
10/08/67-10/11/67 
10/09/67-10/12/67 
10/10/67-10/13/67 

10/31/67 -1 1/02/67 
11 /01/67 -1 1/03/67 
11 /02/67 -1 1 /04/6 7 
11/03/67 -11/05/67 
11/04/67-11/07/67 
11/05/67-11/08/67 
11/06/67 -1 1/09/67 

11/27/67 -1 1/29/67 
11/28/67-11/30/67 
11/29/67-12/01/67 
1 1 /30/67 -12 /02 /67 
i2/0i/67-12/03/67 
12/02/67 -12/04/67 
12/03 /67 -1 2/05 /6 7 
12/04/67-12/07/67 

12/25/67-12/27/67 
12/26/67-12/28/67 
12/27/67 -1 2/29/67 
12/28/67 -12/30/67 
12/29/67 -12/31/67 
12/30/67-01/01/68 
12/31/67-01/02/68 

GD( C-BTD65-069 

Table 2. Direct Ascent Case B (Continued) 

' in11 (M' 
pening 
i . M .'I' . 

7:36 
8:22 
9:18 

10:20 
11:16 
12:20 
13:19 
14:23 

5:28 
6:11 
7: 06 
8: 09 
9:11 

10:13 
11:12 
12:15 

3:57 
4:47 
5:49 
6:50 
7:58 
9:Ol 

10: 14 

1:49 
2:30 
3:25 
4:30 
5:36 
6:42 
7:46 
8:54 

0:23 
1:lO 
2: 09 
3:12 
4:19 
5:24 
6:30 

'intlow 
,ength 
min.) 

30 
74 
93 
94 
96 
84 
50 
1 

9 
61 
93 
96 
95 
89 
64 
19 

38 
84 
98 

102 
95 
79 
37 

5 
G O  
95 
99 
98 
91 
58 

7 

35 
81 
97 

100 
96 
78 
33 

aunch Azimuth 
(dc - 

pening 

105.5 
93.9 
86.2 
82 .5  
83. 0 
89.1  
98.7 

113.6 

111.4 
97.5 
88.2 
82.9 
82 .1  
86.4 
95.0 

107.9 

103.7 
92. 0 
84.5 
81.4 
83.9 
91.2 

102.5 

112.6 
97.9 
88.1 
82.6 
82.2 
87. 3 
97. 0 

111.7 

104.3 
92. 6 
84.9 
81.8 
84. 2 
91. 8 

103.9 

I 

losing 

114.0 
114.0 
104.7 

91.4 
96.1 

112.6 
114.0 
114.0 

114.0 
114.0 
110.1 

93 .1  
90.9 

106. 6 
114.0 
114.0 

114.0 
114.0 
100 .1  

89.0 
99.4 

114.0 
114.0 

114.0 
114.0 
110.4 
93 .3  
92.8 

109.9 
114.0 
114.0 

114.0 
114.0 
101.5 
90.6 

101.1 
114.0 
114.0 

njection True  
Anomaly 

(d 
3ening - 
-6.30 
-6.64 
-6.45 
-6. 03 
-6.97 
-6.10 
-5.96 
-4.85 

-6. 06 
-6.71 
-6.67 
-6.17 
-6.23 
-6.18 
-6. 09 
-5.43 

-6.62 
-6.89 
-6.56 
-7.15 
-6.48 
-6.27 
-5.89 

-5.94 
-6.82 
-6.85 
-6.44 
-6.44 
-6.41 
-6.28 
-5.29 

-6.43 
-6.74 
-6.54 
-6. 79 
-6.51 
-6.51 

-6.05 

- 
osing 

.o. 1 0  
8.95 
3.39 
3.99 
3.62 
1 .65  
4.37 
.4.61 

- 

-4.17 
6 .10  
3. 06 
4.26 
4. 03 
2.70 
7.15 
-1.59 

1 .17  
0.79 
4.27 
4.45 
3.77 
0.  26 
1 . 7 1  

.4.98 
5 .75  
3.34 
4.67 
4.45 
2.75 
5 .65  
.3.87 

0. 76 
0. 24 
4.17 
4.57 
3 .94  
9.84 

0.72 

mar Lighting 
37 (leg \V 

140 
116 

- 
a r k  

135 
110 

85 
61 
36 
11 

- 

198 
173 
148 
123 
98 
73 
48 
23 

237 
212 
187 
162 
137 
112 

87 

301 
277 
251 
226 
2 01 
176 
151 
127 

341 
316 
291 
266 
241 
216 
191 

4r r i Val 
Time 
[r-min.) 

23:36 
0: 32 
1:31 
2:30 
3:29 
4:25 
5:17 
6:05 

21:24 
22:21 
23:21 

0:22 
1:23 
2 2 0  
3:14 
4: 03 

20:02 
21:03 
22:0g 

23: 09 
0:11 
1:08 
1:59 

17:43 
18:41 
19:43 
20:48 
21:52 
22:54 
23:49 

0:40 

16:25 
17:23 
18:2G 
19:31 
2 0: 34 
21:34 
22328 

1 
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GDI C-BTD65-069 

Table 2. Direct Ascent Case B (Continued) 

- 
'indow 
.en@ 
min.) 

Injection True  
Anomaly 

.mar Lighting 
37 deg N' Arrival 

Time 
w -min.) 

i'ind ow 
)pening 
2.M.T. 

aunch Azimuth 
Launch Date - 
Arrival Date 

(de 
pening 

109.4 
96.3 
87.3 
82.4 
82 .5  
87. 8 
97.7 

113.0 

113.7 
99.2 
89. 3 
83.1 
81.2 
85.1 
93.4 

106. 0 

102.8 
91.5 
84.0. 
79.6 
82. 6 
90. 2 

101.3 

109.1 
95.5 
86.2 
80.9 
81.4 
87.3 
97.3 

112.4 

101.8 
90.4 
83.1 
79.4 
84.4 
93.0 

106.1 

(dc 
pening 

(h  - 
Light 

) 
:losing losing 

01/20/68-01/23/68 
01/21/68-01/24/68 
01 /22 /6 8 -01 /25 /G 8 
01 /24 /6 8 -01 /26/6 8 
01/25/68-01/27/68 
01/26/68-01/28/68 
01/27/68-01/29/68 
01/28/68-01/30/68 

22:24 
23:05 
23:59 

1:oo 
2:03 
3:06 
4:lO 
5:20 

20:26 
21:03 
21:55 
22:54 
23:50 

0:58 
1:59 
3: 03 

18:58 
19:47 
20:45 
21:26 
22:46 
23:53 

0:55 

16:49 
17:34 
18:31 
19:28 
20:38 
21:45 
22:48 
23:55 

15:19 
16 : l l  
17:15 
17:59 
19:29 
20:34 
21:41 

16 
65 
93 
97 
96 
90 
55 
3 

1 
54 
90 
95 

101 
92 
71 
26 

41 
84 
97 

148 
100 

83 
42 

18  
70 
97 

119 
100 
90 
56 
5 

45 
91 

100 
131 

96 
73 
26 

114.0 
114.0 
108.0 
91.9 
93.4 

110.9 
114.0 
114. 0 

114. 0 
114. 0 
112.3 
94.1 
88.2 

103.2 
114.0 
114. 0 

114. 0 
114. 0 
98. 0 
99.2 
96.1 

114.0 
114.0 

114. 0 
114.0 
105.4 
98.6 
89.9 

109.6 
114. 0 
114.0 

114. 0 
114.0 
95 .3  
88 .1  

101.9 
114.0 
114. 0 

-5.96 
-6.61 
- 6.52 
-6.30 
-6.27 
-6.47 
-6.34 
-5.26 

-5.60 
-6.49 
-6.51 
-6.19 
-7.39 
-6.23 
-6.32 
-5.83 

-6.49 
-6.67 
-6.57 
,11.16 
-7.51 
-6.34 
-6. 03 

-6.25 
-6.81 
-6.73 
-8.08 
-6.98 
-6.34 
-6.23 
-5.21 

-6.72 
-6.91 
-6.55 
11.2F 
-6.50 
-6.46 
-5.90 

-2.73 
7.01 

13 .25  
14 .35  
14.28 
12.57 
5.11 

-4.68 

-5.38 
4.72 

12.54 
14.18 
14.14 
13.38 
8 .51  

-0.64 

1 .94  
11.15 
14.15 
20.46 
13.89 
11.12 

2.50 

-2.67 
7.85 

13.57 
17.15 
14.28 
12.66 
5.43 

-4.21 

2.65 
12.38 
14.77 

13 .91  
8.84 

-0. 71 

I C , .  63  

51 
26 
1 

116 
91 
66 
41 
16 

154 
129 
104 
79 
54 
29 
4 

217 
192 
167 
142 
117 
92 
67 
42 

254 
229 
2 04 
179 
154 
129 
104 

14:19 
15:14 
16:12 
17:14 
18:17 
19:18 
20:14 
21:05 

12:15 
13:09 
14: 06 
15:07 
16:08 
17: 08 
18:05 
18:57 

11:02 
12:00 
13:01 
14: 02 
15:03 
16:90 
16:53 

8:48 
9: 46 

10:48 
11:52 
12:56 
13:55 
14:50 
15:40 

7:27 
8:29 
9:34 

10:40 
11:44 
12:43 

13:36 

331 
3 06 
281 
256 
231 

345 
320 
295 

02/16/68-02/19/68 
02/17/68-02/20/68 
02/18/68-02/21/68 
02/19/68-02/22/68 
02/2 0/68 -02/23/6 8 
02/22 /68 -02/24/6 8 
02/23/68-02/25/68 
02/24/68-02/26/68 

03/15/68-03/18/68 
03/16/68-03/19/68 
03/17/68-03/20/68 
03/18/68-03/21/68 
03/19/68-03/22/68 
03/2 0/6 8 -03/23/6 8 
03/22/68 -03/24/68 

04/11 /68 -04/14/68 
04/12/6 8 - 04/15/6 8 
04/13/6 8 -04/1 G/6 8 
04/14/68-04/17/68 
04/15/6 8 -04/18 /6 8 
04/16/68 -04/19/68 
04/17/68-04/20/68 
04/18/68-04/21/68 

05/09 /68 -05 /12/68 
n5/10/68-05/15/68 
05/11/68-05/14/68 
05/12/G 8 -05/15 /68 
05/13/68-05/16/68 
05/14/68-05/17/68 
05/15/68-05/18/68 

4-19 

I 



Launch Date - 
Arrival Date 

06/05/68 -06/08/68 
06/06/68-06/09/68 
06/07/68-06/10/68 
06/08/68-06/11/68 
06 /09 / 6  8 -06/12/68 
06/10/68 -06/13/68 
06/11/68-06/14/68 

07/03/68 -07/06/68 
07/04/68-07/07/68 
07/05/68-07/08/68 
07/06/68-07/09/68 
07/07/68 -07/1 0/68 
07/08/68-07/11/68 
07/09/68 -07/12/68 

07/30/68-08/02/68 
07/31/68-08/03/68 
08/01/68-08/04/68 
08/02/68-08/05/68 
08/03/68-08/06/68 
08/04/68 -08/07/68 
08/05/68-08/08/68 

08/26/68-08/28/68 
08/27/68-08/30/68 
08/28/68-08/31/68 
08/29/68-09/01/68 
08/30/68-09/02/68 
08/31/68-09/03/68 
09/01 /68 -09/04/68 
09/02/68 -09/05/68 

09/23/68-09/25/68 
09/24/68 -09/26/68 
09/25/68-09/28/68 
09/26/68 -09/29/68 
09/27/68-09/30/68 
09/28/68 -10/01/68 
09/29/68-10/02/68 

GDI C-BTD65-069 

Table 2.  Direct Ascent Case B (Continued) 

,'indow 
ipening 
;.M.T. 

13:12 
13:55 
14:52 
15:52 
17:05 
18:13 
19:21 

11:53 
12:44 
13:45 
14:42 
15:58 
17:06 
18:17 

9:53 
10:38 
11:34 
12:19 
13:33 
14:47 
15:54 

7:54 
8:35 
9:29 

10:22 
11:24 
12:36 
13:40 
14:50 

6:31 
7:22 
8:23 
9:29 

10:30 
11:33 
12:38 

'indow 
.ength 
min.) 

15 
69 
98 

107 
100 

91 
49 

50 
92 
99 

109 
96 
68 
15 

32 
78 
96 

125 
107 

87 
42 

17 
67 
94 

117 
106 

92 
60 

7 

54 
92 
98 

124 
95 
74 
26 

aunch Azimuth 
(df - 

pening 

LO9.8 
95.8 
86.3 
81 .1  
82 .1  
88.5 
99. 7 

LOO. 3 
89.6 
82.9 
80. 7 
85.4 
94.8 

109.3 

104.9 
92.9 
84.8 
80. 0 
82.0 
89.9 

101.8 

109.0 
95.7 
86.6 
81. 0 
80. 7 
86.5 
96.5 

111.7 

99 .1  
88.8 
82.3 
80.8 
84. 2 
92.9 

105.9 

L 
:losing 

114.0 
114.0 
106.1 
89.1 
93 .3  

113.2 
114.0 

114.0 
113.5 

94.4 
88.9 

105.6 
114.0 
114.0 

114.0 
114.0 
100.8 

88.1 
95.8 

114.0 
114.0 

114.0 
114.0 
105.9 

89.4 
88 .3  

108.2 
114.0 
114.0 

114.0 
111.3 
91.0 

104.1 
101.1 
114. 0 
114. 0 

:njection T r u e  
Anomaly 

(dc 
pening 

-6.16 
-6.87 
-6.83 
-7.74 
-6.66 
-6.64 
-6.41 

-6.60 
-6.76 
-6.49 
-8.31 
-6.62 
-6.63 
-5.87 

-6.24 
-6.62 
-6.48 
10.00 
-8.36 
-6.67 
-6.37 

-5.96 
-6.59 
-6.50 
-7.88 
-8.17 
-6.47 
-6.47 
-5.57 

-6.57 
-6.60 
-6.40 
-5.81 
-6.43 
-6.44 
-5.97 

I - 
'losing 

-3.17 
7. 52 

14.01 
14.93 
14.71 
12.55 

3.61 

3.76 
12.76 
14.72 
14.81 
13.77 

7.41 
-2.84 

0.34 
9.87 

14.13 
16. G O  
14.41 
11.51 

2.09 

-2.43 
7.48 

13.49 
17.02 
14.36 
13.09 

6.04 
-4.11 

4.76 
12.89 
14.49 
20.75 
13.79 

8 .94  
-0.63 

mar Lighting 
37 deg Mr 

(h - 
Aght 

16 
91 
65 
40 
15 
90 
65 

- 

52 
27 
02 
77 
51 
26 
02 

138 
113 
188 
163 

150 
125 
100 

- 
u-k - 

59 
34 

9 

120 
95 
70 
45 
20 

158 
133 
108 
83 
58 
33 
8 

Irr ival  
Time 
r-min.) 

5:09 
6:07 
7:11 
8:18 
9:24 
0:28 
1:25 

4: 00 
4:59 
6:03 
7:10 
8:15 
9:16 
0:10 

1:53 
2:49 
3:49 
4:53 
5:58 
7: 00 
7:57 

!3:49 
0:44 
1:43 
2:45 
3:48 
4:49 
5:46 
6:39 

!2:38 
23:36 
0:38 
1:41 
2:43 
3:41 
4:34 
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I 
1 

I . 
I . 

\V ind ow 
Launch Date - Opening 
Arrival Date G.M.T. 

GD I C-BTD65-069 

Table 2.  Direct Ascent Case B (Continued) 

10/20/68 -1 0/22/68 
10/21/68 -1 0/23/68 
10/22/68-10/24/68 
10/23/68-10/25/68 
10/24/68-10/27/68 
10/25/68-10/28/68 
10/25/68-10/29/68 

11 /16/68 -11/18/68 
11/17/68 -11 /19/68 
11/18/68-11/20/68 
11 /19 / G  8 -11 /21/68 
11/20/68-11/22/68 
11/21/68 -11/23/68 
ll/ZX/68-11/25/68 
11/23/68-11/26/68 

12/14/68-12/16/68 
12/15 / 6  8 -12/17/68 
12/16/68-12/18/68 
12/17/68-12/19/68 
12/18 /68-12/20/68 
12/19/68-12/21/68 
1 2/2 0/6 8 -1 2/22/68 

4:22 
5: 09 
6: 08 
7:16 
8 2 1  
9:25 

10:30 

2:15 
2:53 
3:48 
4:49 
5:49 
7:09 
8:16 
9:28 

0:43 
1:29 
2:27 
3:  03 
4:39 
5:53 

I 7:04 

I 
I 
I 
! 

I 
I 

1 
I 

I 
I 

I 
I 
I 

I 

r'indow 
Length 
(min.) 

34 
82 
99 

126 
97 
86 
42 

1 
60  
96 

105 
112 
95 
G O  

5 

30 
80 

100 
141 
105 

83 
33 

,aunch Azimuth 
(dl 

lpening 

104. 7 
92. 3 
84. 0 
80. 7 
82.5 
89.8 

101.5 

113.6 
98. 0 
87.6 
81.4 
80. 3 
86.4 
96 .7  

112.4 

105.5 
92.8 
84.3 
78. 7 
82.6 
91.2 

104.3 

- 
losing 

L14. 0 
L14. 0 
98.6 
.07 .6  
94.4 

L14. 0 
.14. 0 

- 

14.0 
l 4 . 0  
.09.4 
89.7 
88.6 
08.4 
14.0 
14. 0 

14.0 
14. 0 
00. 0 
87.6 
98 .1  
14.0 
14. 0 

Injection True 
Anomaly 

(dc 
pening 

-6.46 
-6.83 
-6.75 
-5.97 
-6.36 
-6.54 
-6.23 

-5.79 
-6.83 
-6.68 
-7.32 
-9.04 
-6 .67  
-6.55 
-5.53 

-6.36 
-6.82 
-6.79 
13.21 
-7.73 
-6.78 
-6.35 

losing 

0.48 
10.54 
14.46 
20.96 
14.38 
11.56 

2.34 

-5.49 
5.63 

13.62 
14.93 
14.84 
13.40 
5.88 

-4.53 

-0.15 
10.09 
14. G O  
16.74 
14.67 
10.47 

0.  27 

m a r  Lighting 
37 deg \V 

- 
)ark - 
221 
196 
171 
146 
1 2 1  

96 
71 

285 
2G 0 
235 
210 
185 
160 
135 
110 

325 
300 
275 
250 
225 
200 
175 

Arrival 
Time 

h r  -m in.) 

20:25 
21:24 
22:27 
23:32  

0:36 
1:3G 
2:31 

18:07 
19:04 
20:07 
21:13 
22:21 
23:25 
n: 24 
1:17 

16:45 
17:43 
18:48 
19.56 
21:04 
22:08 
23:0g 

4-21 



I 

Launch Ih t e  - 
Arrival Ihte 

06/08/65-06/11/65 
06/09/65-06/12/65 
O G /  10/65 - 06/ 13/65 
06/11/65-06/14/65 
06/12/65-06/15/65 
06/13/65-06/16/65 
06/14/65-06/17/65 
06/15/65-06/18/65 
06/16/65-06/19/65 

07/06/65-07/09/65 
07/07/65-07/10/65 
07/08/65-07/11/65 
07/09/65-07/12/65 
07/10/65-07/13/65 
07/11/65-07/14/65 
07/12/65-07/15/65 
07/13/65-07/16/65 

08/29 /65-09/01/65 
08/30/(j5-09/02/65 
08/3 1/65-09/03/65 
09/0 1/65- 09/04/65 
09/02/65-09/05/65 
09/03/65-09/06/65 
09/04/65-09/07/65 
09/05; (i5-09/08/65 
09/0(i/(i3-09/09/65 

' i nd ow 
lpening 
;.M.T. 

14:07 
14:33 
15: 15 
16: 02 
16:50 
17:43 
18:35 
19:29 
20:29 

12:35 
13: 14 
13: 59 
14:47 
15:38 
16:3 1 
17:24 
18:21 

10:36 
11: 12 
11:56 
12:44 
13:33 
14:27 
15: 19 
16: 14 

a:34 
9: 06 
9:50 

10:38 
11:29 
12:20 
13: 13 
14: O(i 
15: 08 

GDI C-BTD65-069 

Table 3. Direct Ascent Case  C 

,' i nd ow 
xng th  
:niin.) 

23 
55 
67 
74 
78 
75 
68 
57 
33 

48 
64 
72 
77 
77 
70 
6 1  
43 

43 
62 
71  
76 
78 
72 
65 
50 

36 
60 
70 
76 
78 
76 
69 
57 
3 1  

,sunch Azimuth 

123.5 
108.0 
98.9 
93.2 
90.5 
91 .7  
96.2 

104.1 
117.3 

111.6 
101.4 
94.7 
91 .1  
91.0 
94 .5  

101.3 
112.5 

115 .1  
103.6 
96 .0  
91.6 
90.4 
93 .0  
98.7 

108.4 

119.5 
106.0 
97 .5  
9 2 . 1  
90.0 
91 .1  
95 .9  

104.2 
118.1 

- 
losing 

134.5 
132.1 
124.7 
117.4 
113.5 
115.4 
121.8 
129.2 
133.4 

133.7 
127.1 
119.6 
114.3 
114.3 
119.5 
127.0 
132.7 

135.0 
129.2 
121.4 
115.1 
113.3 
117.3 
124.6 
131.5 

136.4 
131.6 
123.5 
115.9 
112.1 
114.6 
121.5 
129.3 
133.3 

: -22 

~ 

Injection True  
Anomaly 

(dt 
lpening 

-3.42 
-5.33 
-5.70 
-5.71 
-6.09 
-5.77 
-5.64 
-5.33 
-4.05 

-5.01 
-5.61 
-5.71 
-5.94 
-5.93 
-5.62 
-5.43 
-4.62 

-4 .73  
-5.59 
-5.79 
- 5 . 8 3  

-5. G O  
- 5 . 5 3  
-5.02 

-6.07 

-4.36 
- 5 . 6 2  
-5.83 
-5.82 
-5.71 
-5 .91  
-5.66 
-5.33 
-3.94 

- 
losing 

0.51 
3.19 
8.02 
9.82 

LO. 55 
LO. 08 
8.46 
5.85 
1.80 

- 

4.05 
7.21 
9.29 

10.38 
10.31 
9.04 
(5. 73 
3 . 2 2  

3.11  
t i .  60 
8 .90  

10.27 
LO. 53 
9 . 6 1  
7.59 
-1.50 

i .  $15 
6 . 0 0  
8.60 

LO. 25 
LO. 84 
LO. 26 
x.  i,5 
3 . 8 2  
1.55 

unar Lighting 
37 deg M. 
(h 
Light 

324 
299 
274 
249 
224 
200 
175 
150 
125 

- 

335 
3 10 
285 
261 
236 
211 
186 

3-17 
3 2 2  
297 
272 
247 

334 
3 09 
285 

Arrival 
Time 

ir-min.) 

5:34 
6:21 
7: 09 
7: 59 
8:50 
9:41 

10:30 
11: 17 
12: 03 

4: 19 
5: 06 
5:55 
6:46 
7:35 
8:25 
9: 1.4 

10: 00 

2: 16 

3 : 5 2  
4: I:! 
5::i:1 
6:22 
7:11 
7: 58 

:<: mi  

0:01! 
0:58 
1:47 
2:37 
3:"X 
4: 18 
3 :  07 
5: 5.5 
6: LO 



I 

i 0 

09 I 25  /65-09/27/65 
09/26/65-09/28/65 
09/27/65-09/29/65 
09/2 8/65- 10/01/65 
09/29/65-10/02/65 
09/3 0/65- 10/03/65 
10/01/65-10/04/65 
10/02/65-10/05/65 
10/03/65-10/06/65 

10/23/65-10/25/65 
10/24/65- 10/26/65 
10/25/65- 10/27/65 
10/26/65-10/28/65 
10/2 7/65-10/30/65 
10/2 8/65- 10/3 1/65 
lo/%,. ti3 11/01/65 
10/30/63- 11/02/65 
10/3 1/65 - 11/03/65 

I 1  '15 O j - 1 1  ' 2 I /65  
Ll/20 63-11/22/65 

11/22/63-11/24/65 

11/21/65-11/26/65 
11/25/66-11/27/65 
ll/26/63-11/29/65 
1 1 / 1 7  / 63 - 1 1 / 3 0 /65 

1 1 12 1 '6 3 - 1 1/23 5 

11/23/65-11/23/65 

12/17/65-12/19/65 
12/18/63-12/20/65 
12/19/65-12/21/65 
12/20,/63-12/22/65 
12/21//65-12/23/65 
12/22,'65-12/24/63 
12/23; 63-18/23/63 
1212 +:63-12/26/63 

GDI C-BTD65-069 

Table 3. Direct Ascent Case C (Continued) 

;i nd  
)penin# 
> . M . T . 

6:36 
6:59 
7:40 
8:29 
9: 23 

10: 16 
11:05 
11:58 
12:55 

4: 54 
5:3 1 
fi: 17 
7: 08 
8: 13 
8: 53 
9:48 

10:42 
11:47 

3:Ol 
3:26 
4: 08 
4:57 
6 :  02 
6:51 
7:38 
8:32 
9:30 

1: 28 
2: 05 
2:51 
3:46 
4:47 
3 : 2 8  
6:23 
7: 19 

indow 
.ength 
min.) 

15 
56 
59 
76 
77 
75 
73 
63 
46 

45 
66 
75 
81 
70 
79 
69 
55 
24 

19 
58 
72 
79 
71 
73 
73 
62 
41  

47 
66 
76 
77 
70 
77 
66 
5 1 

aunch Azimuth 
(dc - 

pening - 

128.4 
109.9 
99.7 
93 .1  
90.0 
90.0 
93 .1  

LOO. 0 
111.2 

116.3 
103.4 
95 .1  
90 .0  
90.0 
90.4 
96.2 

105.5 
121.3 

126.4 
108.5 
98.3 
91.7 
90.0 
90 .0  
93.3 

101.0 
113.2 

113.9 
101.9 
94 .1  
90.0 
90 .0  
91.3 
97.8 

108.0 

- 
losing - 

135.6 
134.4 
126.4 
117.6 
111.5 
111.7 
117.8 
126.0 
132.7 

136. 8 
130.2 
120.9 
112.7 
110.0 
113.9 
122.1 
130.2 
133.0 

135. 6 
133.6 
125.0 
115.8 
109.7 
111.0 
118.2 
126.9 
133.0 

135.4 
128.5 
119.2 
111.6 
109.7 
115. 2 
123.8 
131.3 

Injection True  
Anomaly 

([If 
rpening 

-3.02 
-5.51 
-5.94 
-5.89 
-5.16 
-5.08 
-5.65 
-5.56 
-4.81 

-4.93 
-5.88 
-6.00 
-ti. 11 
-3.35 
-6.11 
-5.68 
-5.26 
-3.43 

- 3 .  3 1 
-5 .57  
-6 .01  
-6.08 
-3 .60  
-4.36 
-5.69 
-5.48 
-4 .36  

-5.03 
-5.85 
-5.99 
-3.19 
-3.45 
-5.91 
-3 .62  
- 3 ,  03 

L 
:losing - 
-0.55 
4.98 
8 .11  

10.14 
11.14 
10.96 
9 .59  
7.19 
3.68 

3.07 
7.05 
9 62 

11.15 
11.47 
10.53 

k .  $ 9  
3 Ih 
0 .  66 

-0. OB 
i 39 
8. .i9 

10.66 
11.56 
11 19 
9 55 
6 88 
3 02 

3.61  
7.35 
9 83 

11 '6 
11 40 
10.2G 
7.94 I 
4 .  .iri 

! 

I 
i 
! 

.mar Lighting 
37 (leg \\' 

347 

I I E 
141 
117 
92 
67 
42 
17 

230 
2 05 
180 
155 
13 0 
105 
31 
5 15 

' 3 1  

Arrival 
T I  mc 

11' -niin.) 

2 1 :58 
22:48 
23:38 

0:29 
1:20 
2: 12 
3: 01 
3:30 
4:36 

20:36 
21:PG 
22: 18 
23:  10 

0: 02 
0: 53 
1 : 4 3  
L : :3 0 
3:1-1 

17:  11 
l h :  00 
I X :  3 1 
19:13 
2 0:3fi 
2 1 ; Z ' i  

22.16 
2;;: on  
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\I'indo\v 
Injection True Lunar Lighting 

Launch Azimuth Anomaly 37 (leg U' Arrival 
Length 
(min.) 

(deg) (deg) I (hr) Time 
Opening ]Closing I Opening IClosing 1 Light 1 Dark (hr-niin.) 

I 
GDI C-BTD65-069 

Table 3. Direct Ascent Case C (Continued) 

\\' ind o\\ 
( )pening L G .hl . T. 

Launch Date - 
,Arrivd I):itc. 

23:32  
0: 05 
0:48 
1:36 
2:42 
3:22 
4: 17 
5:11 
6: 15 

21:33 
22: 02 
22:45 
23:33 

0:39 
1:28 
2: 12 
3:06 
4: 04 

19:55 
20:36 
21:26 
22:34 
23:33 

0: 05 
1:oo 
1:56 

17 :48 
18:24 
19: 12 
20: 16 
21:31 
"2: 10 
22:51 
23:46 
24:48 

01 /12/66-01/ 15/66 
01/14/66-01/16/66 
01/15/ti6- 01/17/66 
Ol/lS/66-01/18/66 
01/17/66-01/19/66 
01/18/66-01/20/66 
01/19/66-01/21/66 
01/20/66-01/22/66 
01/2 1/66-01/23/66 

38 
62 
73 
8 1  
69 
78 
70 
57 

118.6 
104.9 
9 6 . 1  
90.4 
90.0 
90.0 
95.4 

104.3 

136.2 
130.8 
121.9 
113.5 
109.4 
112.8 
120.8 
129.2 

-4.47 
-5.67 
-5.94 
-6.27 
-3.31 
-5.93 
-5.63 
-5.29 

2 . 2 2  
6.39 
9.12 

10.87 
11.42 
10.71 
8.76 
5 . 7 6  

44 
19 

15:09 
15:57 
16:47 
17:38 
18:30 
19:22 
20: 12 
20:59 

349 
324 
299 
2 74 
249 
225 

29 
59 
72 
79 
68  
71 
73 
6 1  
40 

136.9 
133.0 
124.2 
115.0 
108.9 
110.3 
117.8 
126.6 
132.6 

135.7 
127.1 
116.9 
108.7 
107.3 
114.0 
123.3 
131.2 

- 3 . 9 9  
-5.65 
-5.98 
-6.10 
-2.99 
-3.93 
-5.63 
-5.44 

1. o s  
5 .76 
8.72 

10.69 
11.54 
11.17 
9.55 
ti.85 

02/08/66-02/11/66 
02/09/66-02/12/66 
02/10/66-02/13/66 
02/11/66-02/14/66 
02/ 13/66-02/ 15/66 
02/14/66-06/16/66 
02/15/66-02/17/66 
0 2 /  16/66-02/18/66 
09/17/66-02/19/66 

123.1 
107.4 
97.7 
91 .3  
90.0 
90 .0  
93.2 

100.9 
113.3 

1 O S  
83 
58 
34 

9 

-4.47 1 2.90  264 19:42 

I 
I 

-5.59 1 4.85  
-6.12 8 . 3 2  
- 6 . 0 7  I 10.61 
-2.74 11.81 
-1.52 11.77 

-5.59 1 8.05 
-5.03 I 4.58  

-6.08 I 10.49 

I i 
1 i 11:45 

j 14:21 

j 352 16:53 

I 12:36 ' 13:29 

147 I 122 , 
97 I 
73 ~ 

zy  I , l6:0.=J 

~ 327  1 17:40 

18 j 15: 14  

I 
I 

03/08/66-03/11/66 
03/09/66-03/12/66 
03/10/66-03/13/66 
03/11/66-03/14/66 
03/12/66-03/15/66 
0 3 /  14/66-03/16/66 
03/1?~/66-O3/17/66 
03/16/6ti-03/18/66 

56 
72 
79 
68 
63 
78 
67  
51 

111.1 
99.8 
92.4 
90.0 
90.0 
90.5 

~ 97.4 
1 108.0 

I 

45 
68 
79 
75 
56 
68 
73 
59 
3 1  

I I H .  0 ' 138.4 
104.0 ~ 131.4 
94.5 120.7 

90.0 I 105.0 
90.0 I 110.4 

90 .0  1 109.6 
93.8 I 119.1 

102.9 , 128.4 
117.7 \ 133.0 

I 

-5. 0:1 
-6. 13 
- 6 . 2 5  
-3.98 

0 . 3 3  
- 3 .  06 
-5. 76 
-:5.-10 
- 3 . 9 3  

2.nci , 210 
I 7.50 ' 1s: I 

, 11.92 , 136 ~ 

~ 1 1 . 5 0  S f i  

l 6 . 2 3  :\(; 

1 

10. l ( j  160 , 

~ 12.34 111 ' 
~ 9.38  (5 1 

1. tis 11 I 
I 

9 : : j  ! 

10: 2 3  
11:17 
12: 11 
13: 05 
13:58 
14:48 
15:3f i  

' lG:20 
i 
I 
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. 

Launch Date - 
Arrival Date 

05/02/66-05/05/66 
05/03/66-05/06/66 
05/04/66-05/07/66 
05/05/66-05/08/66 
05/06/66 - 05/09/66 
05/07/66-05/10/66 
05/08/66-05/11/66 
05/09/66-05/12/66 

05/29/66-06/01/66 
05/30/66-06/02/66 
05/3 l/66-06/03/66 
06/01/66-06/04/66 
06/02/66-06/05/66 
06/03/66-06/06/66 
06/04/66-06/07/66 
06/05/66-06/08/66 
06/06/66-06/09/66 

OG/25/66-06/28/66 
06/26/66-06/29/66 
06/27/66-06/30/66 
06/28/66-07/01/66 
06/2 9/66 - 07/02/66 
06/30/66-07/03/66 
07/01/66-07/04/66 
07/02/66-07/05/66 
07/03/66-07/06/66 

07/23/66-07/26/66 
07/24/66-07/27/66 
07/25/66- 07/28/66 
07/26/66-07/29/66 
07/27/66-07/30/66 
07/28/66-07/3 1/66 
0 7/29/6 6- 08/01/66 
07/3 0/66-08/02/66 

GDI C-BTD65-069 

Table 3. Direct Ascent Case C (Continued) 

\' i nd ow' 
>pen i ng 
>.RI.T. 

16: 16 
16:59 
17:49 
19: 15 
2O:ll 
20:38 
21:35 
22:33 

14:17 
14: 52 
15:40 
16:49 
18:03 
18:39 
19:23 
20:20 
21:27 

12:26 
12:52 
13:35 
14:26 
15:50 
16:39 
17: 13 
18:09 

Vindow 
Length 
(min.) 

60 
75 
85 
59 
58 
80 
67 
48 

44 
69 
80 
71 
54 
71 
72 
57 
22 

24 
6 1  
75 
84 
58 

,aunch Azimuth 

109.8 
98.3 
90.6 
90 .0  
90.0 
90.5 
98.4 

110.2 

117.4 
103.1 
93.8 
90.0 
90.0 
90.0 
94 .7  

104.6 
121.8 

125. 5 
107.6 
97.0 
90.0 
90.0 

62 90.0 
77 92.0 
64 100.4 

19:lO 41  113.8 

10:53 55 111.2 
11:33 I 72 ' 99.5 
12:22 81 91.6 
13:39 62 90.0 
14:40 56 90.0 
15:05 79 90 .0  
16:02 68 97.2 
17:OO 50 108.6 

I 

I I 
I 

L 
:losing 

135.6 
125.9 
114.6 
105.6 
105.7 
114.5 
124.7 
132.4 

137.7 
130.6 
119.6 
109.1 
104.4 
110.3 
120.6 
130.0 
132.6 

136.8 
133.6 
123.8 
113.0 
105.2 
107.3 
116.8 
126.8 
133.2 

135.5 
126.7 
115.9 
106.5 
105.1 
113.2 
123.5 
131.8 

I 

4-25 

Injection True 
Anomaly 

(dc 
)pening 

-5.81 
-6.30 
-6.61 
-0.08 
-0.02 
-6.20 
-5.68 
-4.92 

-4.96 
-6.09 
-6.28 
-2.86 

0.96 
-3.46 
-5.81 
-5.37 
-3.30 

-3.67 
-5.78 
-6.16 
-6.22 

0.17 
-1 .20  
-5.91 
-5.62 
-4.53 

-5.51 
-6.10 
-6.25 
-0.94 

0.32 
-5.89 
-5.69 
-5. 05 

L 
:losing 

5.37 
9.04 

11.44 
12.54 
12.26 
10.65 

7.85 
3 .97  

2.91 
7.43 

10.40 
12.20 
12.56 
11.57 
9.19 
5.78 
0.46 

0.3G 
5.88  
9 .27  

11.53 
12.46 
12.02 
10.18 

7 .17  
2. 85 

4.73 
8.42 

10.93 
12.26 
12.25 
10.90 
8.24 

37 tieg N' 1 Arrival 
h n a r  Lighting 

(t - 
Light - 

247 
223 
198 
173 
148 
123 
98 
73 

3 09 
284 
259 
234 
2 09 
184 
159 
135 
110 

345 
320 
2 95 
270 
245 
22 1 
196 
171 

33 1 
3 07 
282 
257 

4.48 232 

Time 
d ( h r - r n i n . )  

8: 09 
9:02 
9:57 

10:53 
11:48 
12:40 
13:29 
14: 15 

551)  
6:51 
7345 
8:40 
9:36 

1 0 3 0  
11:21 
12: 09 
12:5 

1 
~ 

16 , 3:::  

! 5:37 ' 6:31 
, 7:26 
I 8:20 
1 9:13 

I 4:45 

I 10:02 
j 10:48 

52 j 2:42 
27 ' 3:33 

2 ~ 4:26 
5:20 
6: 14 

, 7.07 
7:57 

' 8:44 



Launch Date - 
Arrival Dlilc 

08/19/66-08/22/66 
08/20/66-08/23/66 
08/2 1/66-08/24/66 
08/22/66-08/25/66 
08/23/66-08/26/66 
08/24/66-08/27/66 
08/25/66-08/28/66 
08/26/66-08/29/66 
08/2 7/66-08/30/66 

09/15/66-09/17/66 
09/16/66-09/18/66 
09/17/66-09/20/66 
09/18/66-09/21/66 
09/19/66-09/22/66 
09/2 0/66-09/23/66 
09/2 1/66-09/24/66 
09/22/66-09/25/66 
09/23/66-09/26/66 

10/13/66-10/15/66 
10/14/66-10/16/66 
10/15/66- 10/17/66 
10/16/66-10/18/66 
1 O /  17/66- 10/2 0/66 
10/18/66- 10/2 1/66 
10/19/66-10/22/66 
10/2 0/66- 10/23/66 

11/09/66-11/11/6~; 
11/10/66-11/12/66 
11/ 11/66- 11/ 13/66 
11/12/66-11/14/66 
11/13/66-11/15/66 
11/14/66-11/16/66 
11/15/66-11/18/66 
11/16/66-11/19/66 
11/17/6 6-11/20/66 

GDI C-BTD65-069 

Table 3. Direct Ascent Case C (Continued) 

\ lndo\$ 
Jpening 
I;. M .T. 

8: 52 
9:29 

10: 18 
11:31 
12:43 
13: 16 
13:57 
14:53 
16: 00 

6:48 
7:21 
8:09 
9: 16 

10:42 
11:27 
11:51 
12:47 
13:47 

5:11 
5 : s  
6:46 
8:27 
9:32 
9: 53 

10:38 
11:36 

3:lO 
3:42 
4:30 
5: 52 
7:21 
8: 00 
8:25 
9:23 

I 10:28 
I 

i'indow 
Length 
(min.) 

50 
70 
80 
66 
50 
68 
72 
57 
22 

39 
68 
80 
73 
45 
54 
77 
64 
40 

60 
78 
88 
49 
42 
71 
71  
52 

30 
70 
84 
66 
38 
55 
78 
63 
32 

Launch Azimuth 

(de - 
jpening 

114.9 
101.8 
93 .1  
9 0 . 0  
90.0 
9 0 . 0  
94.3 

104.3 
121.6 

121.2 
105.2 
95.0 
90.0 
90.0 
90.0 
91.3 

100.2 
113.8 

111.3 
98.6 
90 .1  
90.0 
90.0 
90.0 
96.0 

107.6 

121.3 
104.5 
93.8 
90 .0  
90 .0  
90.0 
92.2 

102.0 
117.8 

L 
:losing 

137.4 
129.4 
118.2 
107.6 
103.0 
109.3 
119.9 
129.5 
132.4 

139.2 
132.8 
121.5 
109.5 
101.2 
104.8 
115. b 
126.4 
133.0 

137.1 
126.8 
113.9 
102.1 
100.4 
110.6 
122.4 
131.5 

139.4 
132.8 
120.4 
107.0 
98 .9  

104.9 
117.5 
128.5 
133.6 

Injection True 
Anomaly 

(dl 
Ipening 

-5.29 
-6. 14 
-6. 16 
-1.79 

1.87 
-2.81 
-5.77 
-5.36 
-3.27 

-4.72 
-6.15 
-6.34 
-3.23 
3.24 
0.72 

-5.99 
-5.60 
-4.48 

-5.89 
-6.47 
-6.68 
2.75 
4 .  15 

-3.54 
-5.83 
-5.15 

-4.7.5 
-6.32 
-6.57 
-1.02 
5.39 
0.96 

-6.00 
-5.65 
-4.04 

) 
:losing 

3.74 
7.83 

10.57 
12.22 
12.52 
11.55 
9.22 
5.83 
0.49 

2.02 
7.00 

10.19 
12.25 
12.90 
12.29 
10.32 
7.19 
2.79 

5 . 2 1  
9 .26  

11.93 
13.19 
13.03 
11.56 
8.69 
4 .80  

2.01 
7.39 

10.83 
12.97 
13.46 
1 2 . 6 4  
10 .27  

6 . 7 4  
1 .67  

,unar Lighting 
37 deg U' 

0 - 
Light - 

343 
3 18 
294 
269 

33 1 

L 
D a r k  - 

113 
89 
64 
39 
14 

176 
151 
126 
101 

76 
51 
26 
1 

2 14 
189 
164 
139 
114 
89 
64 
40 

I 
1 "78 

1 228 
I 203 
, 178 

153 

I 253 

Arrival 
Time 

hr -niin.) 

0:37 
1:29 
2:22 
3 :  16 
4: 10 
5: 03 
5:54 
6:41 
7:26 

22:27 
23:20 

0: 14 
1: 10  
2: 05 
2:59 
3:51 
4:39 
5:25 

21:05 
22: 00 
22:57 
2Y:;,-i 

0:51 
1:45 
2:35 
3 : 2 2  

1H:40 
19:43 
20:40 
21:38 
22:37 
23:33 

128 0:27 
103 1: 16 

79 2:01 

, 
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GDIC-BTD65-069 

Table 3. Direct Ascent Case C (Continued) 

unar Lighting 
37 deg 14’ 

[njection T r u e  
Anomaly indow 

,ength 
min.) - 
58 
77 
88 
48 
44 
76 
71 
50 

44 
70 
82 
62 
40 
61 
76 
60 
22 

32 
65 
79 
72 
39 
48 
81 
67 
42 

2 
62 
78 
81 
39 
34 
69 
71 
52 

indow 
x n i n g  
.M.T. - 
1:38 
2: 19 
3:11 
4: 54 
5:57 
6:17 
7: 08 
8: 09 

23:43 
0:16 
1: 04 
2:27 
3:48 
4:22 
4:55 
5:54 
7:05 

21:48 
22: 16 
23:Ol 
0: 10 
1:43 
2:29 
2:45 
3:44 
4:47 

19:58 
20:12 
20:56 
21:55 
23:38 

0:40 
0: 56 
1:38 
2:38 

Arrival 
Time 

ir-min.) 

sunch Azimuth 
Launch Date - 
Arrival Date 

(d - 
3ening - 
111.6 
92.6 
90.0 
90.0 
90.0 
90.0 
97.2 
109.8 

118.0 
102.9 
93.1 
70.0 
90.0 
90.0 
93.4: 
104.0 
122.4 

123.4 
106.0 
95.3 
90.0 
90.0 
90.0 
90.4 
99.7 
113.9 

133.2 
109.5 
97.4 
90.0 
90.0 
90.0 
90.0 
96.1 
108.3 

(dl 
pening 

(h - 
Light Losing losing 

12/07/66-12/09/66 
12/08/66-12/10/66 
12/09/66-12/11/66 
12/10/66-12/12/66 
12/11/66-12/13/66 
12/12/66-12/14/66 
12/13/66-12/15/66 
12/14/66-12/16/66 

17:30 
18:29 
19:2 1 
20:20 
21: 18 
22: 14 
23:06 
23:54 

15:24 
16: 16 
17:11 
18:08 
19:06 
20:02 
20:56 
21:46 
22:32 

13:22 
14:13 
15:06 
16: 02 
16:58 
17:55 
18:49 
19:39 
20:26 

136.8 
126.7 
113.7 
101.8 
100.9 
112.1 
124.3 
133.0 

138.0 
130.8 
118.7 
106.0 
99.6 
107.0 
119.5 
130.2 
133.2 

138.2 
133.2 
121.9 
109.0 
99.2 
102.5 
114.9 
126.6 
133.8 

135.2 
135.9 
125.0 
111.6 
99.0 
98.0 

110.0 
122.7 
132.2 

-5.75 
-6.43 
-6.56 
3.10 
3.94 
-4.47 
-5.87 
-5.11 

-4.96 
-6.18 
-6.34 
-0.33 
4.80 

-0.56 
-5.99 
-5.60 
-3.34 

-4.24 
-6.05 
-6.32 
-2.82 
4.95 
2.63 
-6.32 
-5.77 
-4.64 

-2.44 
-5.96 
-6.42 
-4.92 
5.09 
5.95 
-2.94 
-5.88 
-5.17 

4.94 
9.17 
12.02 
13.38 
13.22 
11.59 
8.50 
4.24 

2.78 
7.61 
LO. 85 
12.86 
13.30 
12.38 
9.86 
6.15 
0.38 

1. 18 
6.59 

10.07 
12.41 
13.26 
12.81 
10.85 
7.57 
2.91 

-1.76 
5.69 
9.56 
12.20 
13.37 
13.19 
11.72 
8.74 
4.64 

3 18 
293 
268 
243 
2 18 
193 
168 
143 

333 
3 08 
2 83 
258 
233 
2 08 
183 

347 
3 22 
297 
2 72 
248 

0 1/02/67 -0 1/05/67 
01/04/67-01/06/67 
0 1/05/6 7- 01/07/67 
01/06/67-01/08/67 
01/07/67-01/09/67 
0 1/08/67- 0 1/10/6 7 
01/09/6 7-01/11/6 7 
01/10/67-01/12/67 
01/11/67-01/13/67 

27 
3 

92 
67 
42 
17 

156 
13 1 
106 
82 
57 
32 

7 

01/29/67-02/01/67 
0 1/3 0/6 7- 02/02/6 7 
01/3 1/67-02/03/67 
02/02/67-02/04/67 
02/03/67-02/05/67 
02/04/67-02/06/67 
02/05/67-02/07/61 
02/0 6/6 7- 02/08/67 
02/07/67-02/09/67 

I 

I 

02/25/67-02/28/67 
02/26/67-03/01/67 
02/2 7/67-03/02/67 
02/2 8/67-03/03/6 7 
03/01/67-03/04/67 
03 /03/67-03/05/67 
03/04/67-03/06/67 
03/05/67-03/07/67 
03/06/67- 03/08/6 7 

11:14 
’ 12:07 

13:01 
13:57 
11:34 
15:51 
16:45 

336 17:36 
311 18:24 

I 
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Launch Date - 
Arrival Date 

03/25/67 -03/28/67 
03/26/67-03/29/67 
0 3 / 2  i/67-03/3 0/67 
03/28/67-03/3 1/67 
03/29/67-04/01/67 
03/30/67-04/02/6 7 
03/3 1/67-04/03/67 
04/02/6 7- 04/04/67 
04/03/67-04/05/67 

03/22/67-04/25/67 
04/23/67-04/26/67 
04/24/6 7-04/27/67 
04/25/6 7-04/2 8/67 
04/26/67-04/29/67 
04/2 7/6 7-04/3 0/67 
04/28/67-05/01/67 
04/29/67-05/02/67 

05/19/67-05/22/67 
05/2 0/6 7-05/23/67 
05/2 1/67- 05/24/67 
05/22/67-05/25/67 
05/23/67-05/26/67 
03/24/67-05/27/67 
05/25/G7-05/28/67 
05/26/67-05/29/67 

06/15/67 -06/18/67 
06/lG/G 7-06/19/67 
06/ 17/6 7- 06/20/67 
06/ 18/6 7-0G/2 1/67 
06/19/67-06/22/67 
06/20/67-06/23/67 
06/2 1/67-06/21/67 
06/22/6 7- 06/25/67 
06/23/67-0G/26/67 

GDI C-BTD65-069 

Table 3. Direct Ascent Case C (Continued) 

--- 

, ll18lU\V 

)petling 
; .hl .r .  

18:05 
18:44 
19:35 
21:21 
22:46 
23: 10 
23:33 

0:31 
1:40 

16:31 
17: 19 
18:41 
20:31 
21:20 
21:26 
22:21 
23:24 

14:28 
15:05 
15:55 
17:50 
19: 16 
19:35 
20: 05 
21:08 

12:40 
13:oo 
13:45 
15: 06 
16:53 
17:40 

i'ind ow 
Length 
(min.) 

53  
76 
88 
47 
21 
52 
77 
60 
22 

68 
84 
68  
22 
33 
78 
69 
44 

51 
77 
9 1  
44 
21  
59 
78 
58 

17 
66 
83 
68 
26 
40 

17:47 85 
18:50 1 69 

i 39 

i 

.aunch Aziinuth 

(dc 
lpening 

115.9 
101.1 
91 .1  
90.0 
90.0 
90 .0  
92.8 

103.5 
121.9 

107.6 
95.3 
90.0 
90.0 
90.0 
90 .0  
98.7 

113.1 

116.8 
101.1 
90.7 
90 .0  
90.0 
90.0 
94 .1  

106.2 

i 2 9 . 2  

107.5 
95.2 
90.0 
90.0 
90 .0  
90 .0  

100.2 
116.2 

losing 

139.3 
129.8 
116.0 
101.1 
94.3 

104.2 
118.4 
129.6 
132.9 

135.6 
122.8 
107.4 
94 .4  
97.9 

112.9 
126.0 
133.9 

139.4 
130.1 
115.6 
100.0 
94.2 

100.2 
121 .0  
132 .1  

137 . 3 
135.0 
122.7 
107.5 
95.2 
99.8 

115.0 
128 .2  
135.1 

[njection True 
Anomaly 

(de 
pening 

-5 .57  
-6.51 
-6.80 
3.56 
9.13 
1.58 

-5.94 
-5.54 
-3.36 

-6.31 
-6.70 
-1.22 
9.26 
6.42 

-5.01 
-5.88 
-4.76 

-5.43 
-6.58 
-7.02 
4.72 
9.58 
0.43 

-6.20 
-5.56 

-3.56 
-6.16 
-6.62 
-1.26 
8 .68  
5 .18  

-6.43 
-6.01 
-4.58 

L 
:losing 

3.87 
8.65 

11.81 
13.56 
13.65 
12.68 
10.03 
6. 23 
0.48 

6.62 
10.68 
13.30 
14.04 
13.56 
11.52 

7.99 
3.19 

3 . 5 3  
8.72  

12.17 
14.01 
14.05 
12.87 
9 . 8 1  
5.57 

-0.52 
6.42 

10.53 
13.27 
14.14 
13.66 
11.43 
7.68 
2.39 

unar Lighting 
37 deg i\ 

(f - 
Light 

195 
170 
145 
12 0 
95 
70 
45 
20 

- 

232 
207 
182 
15 7 
13 2 
107 

83 
58 

2'3.1 
2ti9 
244 
2 19 
194 
169 
144 
119 

330 
3 05 
280 
255 
230 
2 05 
180 
156 

- 
lark 
- 

349 

1 

Ar r 1 val 
Time 

ir-niin.) 

9: 54 
10:49 
11:47 
12:46 
13:44 
14:40 
15:33 
16:22 
17: 07 

8:32 
9:30 

10:30 
11:31 
12:31 
13:2G 
14: 18 
15: 05 

g:15 

7: 11 
8: 11 
9: 12 

10: 1'4 
11:14 
12: 08 
12:58 

4:05 
4:58 
5:54 
6:55 
7:36 
8:57 
9:55 

10:AH 
l l:3ti  
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Launch Date - 
Arrival 1)ate 

07/13/67- 07/16/67 
07/14/67-07/17/67 
07/15/67-07/18/67 
07/16/67-07/19/67 
07/17/67-07/20/67 
07/18/67-07/2 1/67 
07/19/67-07/22/67 
07/20/67-07/23/67 

08/09/67-08/12/67 
08/10/67-08/13/67 
08/11/6 7- 08/14/6 7 
08/12/67-08/15/67 
08/13/67-08/16/67 
08/14/67-08/17/67 
08/15/67-08/18/67 
08/16/67-08/19/67 
08/17/67-08/20/67 

09/05/67-09/07/67 
09/06/6 7-09/08/67 
09/07/67-09/10/67 
09/08/6 7-09/11/67 
09/09/67-09/12/67 
09/10/67-09/13/67 
09/11/67-09/14/67 
09/12/67-09/15/67 
09/13/67-09/16/67 

10/03/67-10/05/67 
10/04/67-10/06/67 
10/05/67-10/07/67 
1 0/06/6 7- 10/09 167 
10/07/67-10/10/67 
10/08/G7-10/11/67 
10/09/67-10/12/67 
10/1 O/G 7- 10/13/G7 

GDI C-BTD65-069 

Table 3. Direct Ascent Case C (Continued) 

‘int!ow 
pening 
>.hl.T. 

11:O.z 
11:41 
1 2 3 4  
14:27 
15:41 
15:57 
16:35 
17:39 

9:05 
9:39 

10:28 
12: 09 
13:44 
14: 09 
14:25 
15:26 
16:38 

7:08 
7:36 
8:22 
9: 52 

11:45 
12:25 
12:26 
13: 19 
14:24 

5:28 
6:11 
7:22 
9:27 

10:41 
10:42 
11:13 
12: 15 

‘indow 
,ength 
niin.) 

55 
77 
87 
38 
25 
66 
76 
55 

46 
73 
86 
48  
i 5  
47 
8 1  
64 
26 

33 
69 
84 
59 

8 
27 
77 
70 
44 

62 
82 
78 
17  
4 

59 
75 
55 

aunch Azimuth 

113.0 
99.1 
90.0 
90.0 
90.0 
90.0 
95.5 

108.5 

117.7 
102.1 
91.8 
90.0 
90.0 
90.0 
91.9 

103.0 
121.6 

124. 1 
105.5 
94.0 
90.0 
90.0 
90.0 
90.0 
98.7 

113.6 

111.4 
97.5 
90.0 
90.0 
90.0 
90.0 
95.0 

107.9 

losing 

137.3 
127.3 
113.2 
98.5 
95.5 

108.6 
123.1 
133.6 

138.6 
130.4 
117.0 
101.5 
92.8 

102.3 
117.8 
130.2 
134.5 

139.4 
133.6 
120.6 
104.6 
91.3 
9 6 . 1  

112.5 
126.3 
134.5 

137.8 
126.0 
110.0 

93.0 
90.7 

106.5 
122.1  
132.9 

Injection True  
Anomaly 

-5.62 
-6.45 
-6.14 

5.79 
8.44 

-1.38 
-6.17 
-5.46 

-5.12 
-6.36 
-6.58 

3.28 
10.70 
3.19 

-6.23 
-5.79 
-3.71 

-4.39 
-6.28 
-6.62 

0.82 
12.20 
7.80 

-4.62 
-5.94 
-4.82 

-6.04 
-6.70 
-3.37 
10.59 
12.94 

0.13 
-6 .07  
-5 .41 

losing - 
4.50 
9.08 

L2.26 
13.86 
13.88 
12.53 
9.35 
4.89 

3.02 
8.05 

11.47 
13.55 
13.88 
13.16 
10.59 
6.68 
0.75 

1. 17 
7.08 

10.87 
13.37 
13.81 
13.59 
11. G3 
8.06 
3.13 

5.36 
9.95 

13.04 
14.23 
13.79 
12.68 
9 . 4 1  
4.96 

,mar Lighting 
37 (leg M’ 
3 
Light 

3 4 1  
3 16 
291 
266 
242 
217 

353 
328 
3 03 
278 
253 

340 
3 16 

37  
12 

99 
74 
49 
24 

160 
135 
110 
85 
6 1  
36 
11 

198 
173 
148 
123 
98 
73 
48 
23 

Arrival 
Time 
ir - m in. ) 

2:52 
3:46 
4:43 
5: 43 
6:44 
7:42 
8:37 
9:28 

0:49 
1:42 
2:38 
3:36 
1:35 
5:34 
G:29 
7:21 
8:08 

“:43 
23:36 

0:32 
1:31 
2:30 
3:29 
4:25 
5: 17 
6:05 

21:24 
22:21 
23:21 

0:22 
1:23 
2:20 
3: 14 
4: 03 
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10/30/67-11/01/67 

11/01/67-11/03/67 
10/3 L/67- 11/02/67 

11/02/67-11/04/67 
11/03/G7-11/05/67 
1 1/04/67- 11/07/67 
11/05/67-11/08/67 
11/06/67-11/09/67 
11/07/67-11/10/67 

11/27/67-11/29/67 
11/28/6 7-1 1/3 0/67 
11/29/67-12/01/67 
11/3 0/67- 12/02/67 
12/01/67-12/03/67 
12/02/G 7- 12/04/67 
L2/03/67-12/05/67 
L2 1 0  4/'67-12/07/67 

011 20/68-01/23/68 
01/2 1/68-01/84/68 
0 1/23/68-01/25/68 
01/24/68-01/26/68 
0 1/25/68-01/2 7/68 
0 1/26/68-01/28/68 
0 1/2 7/6 8-0 1/29/6 8 
0 1.'?8/(i8-01/30/68 

GDI C-BTD65-069 

Table 3. Direct Ascent Case C (Continued) 

,'indon 
ipening 
; . ni . T . 

3:26 
3:57 
4:47 
6:41 

8:55 
9: 00 
10: 04 
11:lG 

1:49 
2:3 0 
3:41 
5:51 
7: 00 
7: 03 
7:46 
8: 54 

- 

23:56 
0:23 
1: 10 
2:57 
4:49 
5: 12 
5:24 
6:30 

22:24 
23:05  

0 :22  
2:25 
3:22 
3:24 
4:lO 
5:20 

indow 
.ength 
min.) 
--- 

40 
75 
90 
45 

38 
84 
65 
27 

59 
82 
79 
18 
15 
70 
76 
5 1  

- 

34 
72 
88 
49 

2 
-14 
85 
66 

62 
81 
70 
11 
17 
73 
75 
50 

,aunch Azimuth 

(df 
ipening 

122.3 
103.7 
92.1 
90.0 

90.0 
91.0 

102.6 
121.4 

- 

112.6 
97.9 
90.0 
90.0 
90.0 
90.0 
97.0 

111.7 

123.1  
104.3 

92.6  
90. 0 
90.0 
90.0 
91.8 
103.9 

109.4 
96.3 
90.0 
90.0 
90.0 
90.0 
97.7 
113.1 

- 
losing 

140.5 
132.9 
118.1 
100.1 

99.4 
117.0 
130.1 
134.5 

138.4 
126.8 
110.3 
93.2 
92.7 
109.8 
125.4 
135 2 

- 

139.1 
132.9 
1 1 8 . X  
101. ; 
90. 1 

101.0 
118.6 
132.0 

135 .8  
124.0 
108.0 
91.8 
93.4 

110. H 
1 2 6 . 3  
13 ri . 1 

Lnjection T I W ~  
Anomaly 

(dl - 
pening - 

-4.86 
-6. G O  
-6.87 
4.69 

5.56 
-6.49 
-5.87 
-3 .74  

-5.92 
-6.81 
-3.43 
10.78 
11.33 
-1.93 
- G .  26 
-5. 21; 

- 

- 4 . 4  1 
. - t i .  4 1 
- 6 , 73 

: I .  ti9 

13.80 
4. 66 
-6.56 
-6. 03 

- 5 . 9 4  
-6.59 
- 1. Mi 
11.93 
1 0 , G 0 
- 2 . 7 8  
- 6 . 3 2  
- 5 . 2 4  

- 
losing - 

1 . 9 2  
8.01 
11.95 
14.24 

- 
13.75 
1 1 . 0 1  
6.88 
0. 80 

4.92 
9.93 

13.32  
14.64 
14.42 
12.73 
9.02 
3 . 9 4  

I .  39 
i.55 

1 1 . 6 1  
11.15 
1 4 . 3 3  
13.91 
11.06 

6 . 6 9  

.-I , f i 3  

1 u .  10 
13.23  
14,2U 
1 4 . 2 4  
12.54 

h .  83 
:i K l  

i na r  Lighting 
37 (leg V '  

262  
23 7 
2 12 
187 
- 
13 7 
112 
X7 
62 

301 
2 77 
251 
226 
201 
176 
131  
12i 

:1 1 1 
:: 11; 

2!) 1 
Z(il; 

'91 
2 16 
191 

3 3  1 
3 06 
2*1 
? , i f ;  
"'1 1 

- %  

l r r i va l  
Time 
r-inin.) 

19:oti 
20:02 
21:03 
22: 06 

0:11 
1:08 
1:59 
2:46 

17:43 
18:41 
19:43 
20:48 
21:52 
22.54  
2:3:49 

0:40 

- 

1:::32 

1 l i  : 2 3 
1 7 . 2 3  
lH.21i 

19:31 
2 0: :3-1 
21:34 
22:28 

1 I: 19 
15: 14 
11;: 12 
17: 14 
18: 17 
19: lH 
2 0: 1-1 
2 1.0,; 

I 



GDI C-BTD65-069 

Table 3. Direct Ascent Case C (Continued) 

,unar Lighting 
37 deg 14' 

[njection True  
Anomaly indoiv 

Dening 
.M.T. - 
20:26 
2 1: 04 
22:oo 
0:07 

1:40 
1:59 
3:03 

- 

18:26 
18:58 
19:47 
21:45 

23:59 
23:52 

0:55 
2:07 

16:49 
17:34 
19:05 

- 

- 
- 

22:06 
22:48 
23:55 

14:47 
15: 19 
16:lO 
18:27 

20: 19 
20:34 
21:41 

- 

indow 
,ength 
min.) - 

54 
77 
84 
22 

49 
80 
62 

- 

43 
74 
89 
37 

27 
85 
68 
34 

66 
85 
63 

- 

- 
- 

68 
75 
49 

46 
78 
94 
27 
- 

46 
83 
62 

aunch Azimuth Arrival 
Time 

ir-min.) 
(h - 

Light - 
116 
91 
66 
41 
- 

17 9 
154 
129 
104 

51 
29 

4 

- 

217 
192 
16 7 

L 

- 
92 
67 
12 

27 9 
254 , 

229 ' 

204 ' 

154 
129 
104 

L 

Launch Date - 
Arrival Date 

(de 
pening losing losing l a r k  

4.30 
9.12 

12.52 
14.15 

- 
13.35 
10.29 
5.85 

2.43 
8.10 

11.89 
14.12 

13.86 
11.43 

7.39 
1.55 

6.13 
10.76 
13.84 

- 

- 
- 

12.64 
8.86 
3.72 

2.72 
8.68 

12.67 
14.74 

13.89 
LO. 62 
5.92 

- 

12: 15 
13:09 
14:06 
15:07 

17: 08 
18:05 
18:57 

- 

10t08 
11:02 
12:00 
13:01 

15:03 
16:00 
16:53 
17:41 

8:48 
9:16 

10:48 

- 

- 
- 

13:55 
14:50 
15:40 

02/16/68-02/19/68 
02/ 17/6 8- 02/2 0/68 
02/18/68-02/21/68 
02/20/68-02/22/68 
02/2 1/68-02/23/68 
02/22/68-02/24/68 
02/23 /68- 02/25/68 
02/24/68-02/26/68 

113.7 
99.2 
90.0 
90.0 

90.0 
93.4 

106.1 

- 

120: 1 
102.8 
91.4 
90.0 

90.0 
90.1 

101.4 
119.4 

109.1 
95.5 
90.0 

- 

- 
- 

90.0 
97.3 

112.4 

119.6 
101.8 
90.2 
90.0 

90.0 
93.0 

106.1 

- 

137.7 
127.5 
112.2 
94.1 
- 

103.2 
120.6 
133.1 

139.6 
131.5 
116.7 
97.9 

96.0 
115.2 
129.5 
135.7 

136.6 
123.4 
105.4 

- 

- 
- 

109.5 
125.6 
135.3 

140.2 
131.2 
115.1 
95.2 
- 

101.8 
120.5 
133.4 

-5.58 
-6.47 
-5.27 
9.54 

2.83 

- 

-6.31 
-5.81 

-4.98 
-6.47 
-6.83 
6.24 

8.14 
-6.48 
-6.01 
-4.25 

- 

-6.23 
-6.80 

0.47 
- 
- 

-1.76 
-6.21 
-5.18 

-5.16 
-6.71 
-7.19 
8.92 
- 

4.15 
-6.45 
-5.88 

345 
320 
295 

334 

03/14/68-03/17/68 
03/15/68-03/18/68 
03/16/68-03/19/68 
03/17/68-03/20/68 
03/18/68-03/21/68 
03/19/68-03/22/68 
03/20/68-03/23/68 
03/22/68-03/24/68 
03/23/68-03/25/68 

04/11/68-04/14/68 
04/12/6 8-04/15/68 
04 /13 /6 8- 04/16/68 
04/14/6 8- 04/ 17/6 8 
01/15/68-04/18/68 
04/16/6 8 - 04/ 19/68 
04/ 17/6 8- 04/2 0/68 
04/18/68-04/21/68 

i 

05/08/68-05/11/68 
05/09/68-05/12/68 
05/10/68-05/13/68 
05/11/68-05/14/68 
05/12/68-05/15/68 
05/13/68-05/16/68 
05/11/68-05/17/68 
05/15/68-05/18/68 

6:30 
7:27 
8:29 
9:34 

I ll,, 
1 12:43 
! 13:36 

I 

I 
- No launch window fo r  /his dai 
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Launch Date - 
Arrival I h t c  

06/05/68-06/08/68 
06/06/68-06/09/68 
06/07/68-06/10/68 
06/08/68-06/11/68 
06/09/68-06/12/68 
06/10/68-06/13/68 
06/11/68-06/14/68 
06/12/68-06/15/68 

07/02/68-07/05/68 
07/03/6 8- 07/06/68 
07/04/68-07/07/68 
07/05/68-07/08/68 
07/06/68-07/09/68 
07/07/68-07/10/68 
07/08/6 8-07/11/68 
07/09/68-07/12/68 

07/29/  68-08/01/68 
07/3  0/68-08/02/68 
07/3 1/68-08/03/68 
08/01/68-08/04/68 
08/02/68-08/05/68 
08/03/68-08/06/68 
08/04/68-08/07/68 
08/05/68-08/08/68 
08/06/68-08/09/68 

08/26/68-08/28/68 
08/2 7/6 8- 08/3 0/68 
08/28/68-08/3 1/68 
08/29/68-09/01/68 
08/3 0/68-09/02/68 
08/3 L/68-09/03/68 
09/01/68-09/04/68 
09/0?/68-09/05/68 

- No launch window for 

GDI C-BTD65-069 

Table 3. Direct Ascent Case  C (Continued) 

13:12 
13:55 
15:24 

18:29 
18:25 
19:21 
20:36 

11:20 
11:53 
12:47 
15:Ol 

16:37 
17:06 
18:17 

- 

- 

9:30 
9:53 

10:38 
12:24 

- 
14: 53 
14:47 
15: 54 
17: 13 

7:54 
8:35 
9:59 
- 
- 

13:04 
13:40 
14:50 

is datc 

,' i ndow 
,ength 
:min.) 

64 
85 
65 

1 7  
EO 
75 
42 

49 
77 
89 
23 

57 
83 
60 

- 

- 

28 
69 
86 
47 

26 
88 
72 
34 

62 
82 
63 

- 

- 
- 

64 
78 
54 

,aunch Azimuth 

((1 - 
ip en ing 

109.9 
95.8 
90.0 

90.0 
90.0 
99.7 

117.3 

- 

116.6 
100.4 
90.0 
90.0 

90.0 
94 .8  

109.4 

- 

124.6 
104.9 
92.9 
90.0 

90.0 
90.0 

101.8 
121.5 

109.0 
95 .7  
90.0 

- 

- 
- 

90.0 
96.5 

111.7 

L 
:losing 

136.9 
124.0 
106.0 

93.3 
113.1 
129.2 
137.2 

- 

138.6 
129.2 
113.4 
94.37 
L 

105.5 
123.7 
136.0 

137.8 
132.9 
119.1 
100.7 

95.7 
115.8 
131.3 
137.6 

- 

135.4 
123.2 
105.8 

- 
- 

108.1 
125.4 
136.5 

njection True  
Anomaly 

(dc - 
pening - 
-6.14 
-6.85 
0.10 

11.10 
-4.27 
-6.39 
-4.84 

- 

-5.28 
-6.58 
-6.06 
9.72 

1 . 6 1  
-6.61 
-5.84 

- 

-4.01 
-ti. 22 
-6.61 
4.15 
- 

8.82 
-6.55 
-6.35 
-4.38 

-5.94 
-6.57 
-0.03 

- 
- 

-0.53 
-6.45 
-5.55 

- 
losing - 
5.78 

LO. 67 
13.98 
- 

14.68 
12.53 
8.34 
2.40 

3.38 
8.88 

12.74 
14.69 

13.75 
LO. 21 
5.09 

- 

0.76 
7.13 

11.33 
14.10 

- 
14.39 
11.97 
7.68 
1.25 

5.76 
LO. 27 
L3.47 

- 
- 

13.06 
9.41 
4.23 

mar Lighting 
37 (leg R' 

(h - 
Aght - 
3 16 
291 
265 
- 

2 15 
190 
165 
1.10 

352 
327 
3 02 

251 
226 
2 02 

- 

- 
3 13 
288 
263 
238 

350 
325 
3 00 

- 
a r k  - 

23 

84 
59 
34 

9 

120 
95 
70 
- 
- 

Arrival 
T ime  

ir-niin.) 

5:09 
6:07 
7: 11 

9:24 
10:28 
11:25 
12: 16 

- 

3:05 
4:00 
4: 59 
6: 03 

8: 15 
9: 16 

10: 10 

- 

1.01 
I: 53 
-.  v.4'3 

3:49 

5:58 
7 : 00 

7:57 
8:42 

- 

23:49 
0:44 
1:43 
- 
- 

4:49 
5:46 
6:39 

4-32 



Launch Date - 
Arrival Date 

09/22/68-09/24/68 
09/23/68-09/25/68 
09/24/68-09/26/68 
09/25/68-09/28/68 
09/2 6/6 8- 09/29/68 
09/2 7/68-09/3 0/68 
09/2 8/68- 10/01/68 
09/29/68-10/02/68 

10/19/68-10/21/68 
10/20/68-10/22/68 
10/2 1/68-10/23/68 
10/22/68-10/24/68 
10/23/68-10/25/68 
i0/24/68-i0/27/68 
10/25/68-10/28/68 
10/26/68-10/29/68 
10/2 7/68- 10/3 0/68 

11/16/68-11/18/68 
11/17/68-11/19/68 
11/18/6 8- 11/2 0/6 8 
11/19/68-11/2 1/68 
11/20/68- 11/22/68 
11/21/68-11/23/68 
11/22/68-11/25/68 
11/23/68-11/26/68 

1 2 / 1 3 /6 8 - 12/ 1 5 /6 8 
12/14/68-12/16/68 
12/15/68-12/17/68 
12/16/68-12/18/68 
12/17/68-12/19/68 
12/18/68-12/20/68 
12/19/6 8- 12/2 1/68 
12/2 0/68- 12/22/68 

- No launch window fo 

GDI C-BTD65-069 

Table 3. Direct Ascent Case C (Continued) 

,' indow 
ipening 
.&I. T . 

5:54 
6:31 
7:33 
9:54 

1k21 
11:33 
12:38 

- 

3:57 
4:22 
5:09 
7: 08 

9:37 
9:27 
10:30 
11:46 

- 

2: 15 
2:53 
4: 08 
- 
- 
7:38 
8: 17 
9:28 

0:24 
0:43 
1:29 
3:23 
- 
5:50 
5: 52 
7: 04 

lis datt 

tindow 
;ength 
(min.) 

54 
78 
82 

5 

43 
82 
63 

- 

31 
72 
89 
40 

21 
86 
71 
34 

57 
82 
76 

- 

- 
- 

65 
80 
53 

22 
70 
88 
45 

34 
90 
70 

- 

,aunch Azimuth 

(d - 
Ipening 

114.5 
99.1 
90.0 
90.0 

90.0 
92.9 
105.9 

- 

125.0 
104.7 
92.3 
90.0 

90.0 
90.0 

101.5 
120.5 

113.6 
98.1 
90.0 

- 

- 
- 
90.0 
96.7 
112.4 

127.4 
105.6 
92.8 
90.0 

90.0 
91.1 
104.4 

- 

I 

losing 

138.2 
127.7 
111.3 
90.8 

101.0 
120.2 
133.5 

- 

139.2 
133.4 
118.4 
98.6 

94.4 
115.2 
130.4 
136.7 

138.5 
127.0 
109.4 

- 

- 
- 

108.3 
126.1 
136.8 

137.5 
133.9 
119.4 
99.9 

98.0 
118.6 
133.7 

- 

Injection True 
Anomaly 

(d 
Ipening 

-5.55 
-6.55 
-4.42 
13.16 

4.60 
-6.42 
-5.95 

- 

-4.24 
-6.44 
-6.81 
5.93 

9.89 
-6.20 
-6.21 
-4.32 

-5.77 
-6.81 
-2.60 

- 

- 
- 

-0.43 
-6.53 
-5.50 

-3.60 
-6 .34  
-6.81 
5.02 

7.35 
-6.96 
-6.34 

- 

L 
:losing 

4.11 
9.25 
12.86 
14.22 

- 
13.76 
10.63 

6.04  

0.89 
7.53 
11.81 
14.43 

- 
14.35 
11.87 
7.59 
1.39 

4.52 
9.88 
13.59 

- 
- 

13.38 
9.47 
4 .02  

-0.05 
7.13 
11.67 
14.58 

- 
14.64 
11.72 
6.94 

,unar Lighting 
37 (leg U' 

183 
158 
133 
108 
83 
58 
33 
8 

246 
22 1 
196 
171 

121 
- 

96 
71 
46 

285 : 260 
235 
- 
- 

I 
160 

I 135 
110 

350 
325  
3 00 
275 

Arrival 
Time 

Ir-min.) 

21:43 
23:38 
23:36 
0:38 

2:43 
3:41 
4:34 

- 

19:31 
20325 
21:24 
22:27 

0:36 
1:36 
2:31 
3: 15 

- 

18: 07 
19:04 
20:07 

- 
- 

23:25 
0:24 
1: 17 

15: 52 
1G:45 
17:43 
18:48 

- 
' 225 21:04 
200 22:08 
173 23:06 

4-33 



Launch Date - 
Arrival Date 

05/29/65-06/01/65 
05/31/65-06/02/65 

06/01/65 -06/03/65 
06/02/65-06/05/65 
06/03/65-06/06/65 
06/04/65-06/07/65 
06/05/65-06/08/65 
06 / 0 6 / 6  5 -06/09/65 
06/07/65-06/10/65 
06/08/65-06/11/65 
06/09/65-06/12/65 
06/10/65-06/13/65 
06/11/65-06/14/65 
06/12/65-06/15/65 
06 /13/6 5 -06/16/65 
06/14/65-06/17/65 
06/15/65-06/18/65 
06 /16/65-06/19/65 
06/17/65-06/20/65 
06/18/65-06/21/65 
06/19/65-06/22/65 
06 /2 0/65 -06/23/65 
06/21/65-06/24/65 
06/22/65-06/25/65 
06 /23/65 -06/26/65 
06/24/65-06/27/65 
06/25/65-06/28/65 
06/27/65-06/29/65 
06/28/65-06/30/65 
06 /29/65 -07/01/65 
06/30/65-07/02/65 

07/01/65-07/04/65 
07/02/65 -07/05/65 
07/03/65-07/06/65 
07/04/65-07/07/65 
07/05/65-07/08/65 
07/06/65 -07/09/65 
07/07/65-07/10/65 
07/08/65-07/11/65 

indow 
pening 
.M.T. - 
coast 1 
02:56 

03:51 
04:39 
05:22 
05:59 
06:49 
08:18 
09:46 
11:14 
12:43 
14:ll 
15:33 
16:41 
17:26 
17:5U 
18:02 
18:09 
18:13 
18:16 
18:17 
18:19 
19:12 
20:12 
21:16 
2223 
23:31 
00:37 
01:37 
02:30 
03:16 

03:57 
04:34 
06:03 
07:32 
09:oo 
10:28 
11:56 
13:30 

GDI C-BTD65-069 

Table 4. Parking Orbit Ascent. 

- 
indow 
ength 
nin.) - 
2 grea 
10 

37 
74 
115 
158 
186 
173 
161 
147 
121 

75 
40 
22 
29 
57 
96 
132 
145 
157 
168 
180 
141 
99 
58 
24 
3 
4 
25 
60 
101 

145 
189 
178 
165 
151 
136 
89 
50 

aunch Azimuth 

. than : 
113.0 

110.2 
105.8 
LOO. 5 
94.6 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
95.9 
102.0 
107.4 
111.5 
113.7 
113.6 
111.5 
107.6 
102.4 

96.5 
90.2 
90.0 
90.0 
90.0 
90. 0 
90.0 
90.0 

losing 

minutc 
114.0 

114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
110.4 
101.3 
95.4 
92.8 
93.9 
98.5 
106.6 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 

114.0 
114.0 
114.0 
114.0 
114.0 
114. 0 
103.8 
97.0 

'arking Orbit 
Coast Time 

(min) 
Iening - 

20.0 

20.0 
20.0 
20.0 
20.0 
19.2 
16.3 
13.5 
10.8 
8.2 
5.9 
4.1 
3.2 
3.6 
4.9 
7.0 
9.3 
11.8 
14.4 
17.0 
19.8 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 

20.0 
20.0 
17.2 
14.3 
11.6 
9. 0 
6 . 6  
4.6 

osing 

9.5 

9.9 
6.4 
4.3 
2.0 
9.7 
7.4 
5.3 
3.3 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.6 
4.4 
6.4 
8.5 
0. 7 
3.0 
5.2 
7. 2 
8. 9 
9.8 
9.8 
8.8 
7. 1 
5.0 

2.7 
0. 4 
8.1 
5.9 
3.8 
2 . 0  
2 . 0  
2.0 

mar Lighting 
37 deg u' 

49 
24 
99 
74 
49 
24 
00 
75 
50 
25 
01 
76 
51 
26 

2 

335 
310 

u-k 

169 

144 
119 
94 
69 
44 
19 

330 
305 
280 
255 
230 
205 
180 
155 

130 
105 

80 
56 
31 

G 

l r r iva l  
Time 
r-min.) 

2251 

?3:53 
30:50 
31:43 
32:32 
13:18 
34:03 
)4:48 
15:34 
16:21 
)7:10 
)7:59 
18 :50 
19:40 
10:30 
11:17 
12:03 
12:46 
13:29 
14:12 
14:55 
15:41 
16:30 
17:24 
18:23 
19:2G 
20:32 
21:37 
22:39 
23:35 

00:27 
01:1g 

02:02 
02:47 
03:32 
04 ,  1 9  

03:0(i 
05:5(i 

4-34 



Tnhlcs 4 

GDI C-BTD65-069 

Parking Orbit Ascent. (Continued) 

Launch hate - 

Arrival I!ntc 

07/09/65-07/12/65 
07/10/65-07/13/65 
07/11/65-07/14/65 
07/12/65-07/15/65 
0 7/13 /65 -0 7/16/65 
07/14/65-07/17/65 
07/15/G5-07/18/65 
07/16/65-07/19/65 
07/17/65-07/20/65 
07/18/65-07/21/65 
07/19/65-07/22/65 
07/20/65-07/23/65 
07/21 /65-07/24/65 
07/22/65-07/25/65 
07/23/65-07/26/65 
07/2 4/65 -0 7/2 7/65 
0 7 /26 /6 5-0 7/28 /65 
0 7/2 7/65 -0 7/29/65 
07/28/65-07/30/65 
07/%9/65-07/31/65 
07/30/65-08/01/65 
07/31/65-08/03/65 

08/01/65-08/04/65 
08/02/65-08/05/65 
08/03/65-08/06/65 
08/04/65-08/07/65 
08/05/65-08/08/65 
08/06/65-08/09/65 
08/07/65-08/10/65 
08/08/65-03/11/65 
08/09/65-08/12/65 
08/10/65-08/13/65 
08/11/65-08/14/65 
08/12/65-08/15/65 
0 I; 11 3/65-08/16/65 
O S  '1 L'G5-08/17/65 
03/13/65-08/18/65 
O X  /1 R /C,5-08/19/65 
03/17/65-08/20/65 
Oa/7 8/65-08/21/65 

,'indon) 
)pening 
; .&I .T. 

14:34 
1526  
15:55 
16:11 
16:19 
16:24 
16:26 
16:28 
16:30 
17:03 
18:OO 
19:oo 
20:04 
21:lO 
coast t 
23:18 
00: 15 
01:05 
01:49 
02:29 
03:41 
05:13 

06:43 
08:13 
09 :42 
11:09 
12:26 
1325  
14:Ol 
14:19 
14:29 
14:34 
14:37 
1 4 3 9  
14:40 

~ 11:59 , 15:54 

I IR:53 

I 16:52 
I 17:52 

I 

'indow 
,ength 
min.) 

26 
25 
46 
83 

128 
141 
153 
165 
176 
156 
114 

74 
37 
10 

Le is gr 
12 
42 
83 

128 
173 
183 
169 

156 
141 
100 
59 
29 
21 
37 
70 

114 
138 
150 
161 
173 
167 
125 

85 
47 
16 

.aunch Azimuth 
(d' 

)pen ing 

90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
93.7 
99.8 

105.4 
109.9 
113.0 
ter th: 
112.8 
109.6 
104.8 
99.0 
92.6 
90.0 
90.0 

90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
90 .0  
90.0 
90.0 
90.0 
90.0 
92.0 
98.2 

103. 8 
108.7 
112.3 

L 
: 10s ing 

93 .4  
9 3 . 2  
96.7  

103.7 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
20 niin 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 

114.0 
114.0 
106. 1 
'38.4 
93. H 

9 2 . 7  
95.1 

101.1 
110.6 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
111.0 
114.0 

(in 
pening 

3 .  3 
3 . 3  
4.4 
6.3 
8.5 

11.0 
13.6 
1F. 2 
18.9 
20.0 
20.0 
20.0 
20.0 
20.0 

20.0 
80.0 
20.0 
20.0 
20.0 
18.1 
15.2 

12.3 
9 .7  
7 . 2  
.j. 1 
3 .  ,5 
3.  1 
:i. 9 
3 . li 
7 .  

10 .2  
12. 8 
15.5 

e3 

l b .  2 
20  0 
2 0 . 0  
' 0 .  0 

20.0 
20.0 

L 
losing 

2 . 0  
2.0 
2 . 0  
2 . 0  
2.0 
3.8 
5.8 
7.9 

10.0 
12.2 
14. 4 
16.4 
18.2 
19.5 

1 9 . 1  
18.0 
15 .9  
13.6 
11.2 
u. 3 
6 . 5  

1.1 
2.  I 
2 .  0 
2 .  I 1  

2 .  0 
2 . 0  
2 .  0 
2 .  0 
2 .  0 

3. 3 
5 . 2  
7 . 3  
! I .  1 

1 l . G  
1:: \ 

1,;. !) 

17. 7 
19. 2 

,unar Lighting 
37 deg \i' 

2 
Light 

'85 
261 
23G 
211 
186 
1 61 
137 
112 

87 
6 3 
311 
1 3 

- 

'I 17 
I22 
297 
272 
247  
22;3 
198 
173 
149  
I.? 1 
!)I) 

7-1 
4 9 
'1 

- 
) a r k  
- 

311 
316 

266 
241 
216 
191 
1 66 
1 i1  
117 

92 
G7 
12 

17 

:\rr iv:il 
Time 

hr-min.) 

06:46 
07:::6 
08:26 
09:14 
10:00 
10:44 
11:27 
12:09 
1 2 5 1  
1:: : 3  l 
14:21 
15:11 
16:05 
17:0g 

19:l.j 
"0:%0 
21:20 
22:1g 

2:1:07 
- . I .  ., I; 

\ I O :  1:; 

01 :2!l 
0 2 : 1 ( ;  
l):::ll:! 

0:: : .-, 2 
0 4 9 '  
0 5 3 2  
06:2' 
07:11 
07: 3n 
08:43 
09:2G 
10:0y 

1 0 5 0  
11:32 
12:17 
13:04 
13:55 
14:51 

., '1 . -- 



Launch Date - 
Arrival Date 

08/19/65-08/22/65 
08/20/65-08/23/65 
08/21 /65-08/24/65 
08/22/65-08/25/65 
08/23/65-08/26/65 
08/25/65-08/27/65 
08/26/65-08/28/65 
08/27/65-08/29/65 
08/28/65-08/30/65 
08/29/65-09/01/65 
08/30/65-09/02/65 
08/31/65-09/03/65 

09/01/65-09/04/65 
09/02/65-09/05/65 
09/03/65-09/06/65 
09/04/65-09/07/65 
09/05/65-09/08/65 
09/06/65-09/09/65 
09/07/65-09/10/65 
09/08/65-09/11/65 
09/09/65-09/12/65 
09/10/65-09/13/65 
09/11 /65 -09/14/65 
09/12/65-09/15/65 
09/13/65-09/16/65 
09/14/65-09/17/65 
09/15/65-09/18/65 
09/16/65-09/19/65 
09/17/65-09/20/65 
09/18/65-09/21/65 
09/19/65-09/22/65 
09/20/65-09/23/65 
09/21/65-09/24/65 
09/23/65-09/25/65 
09/24/F5-09/26/65 
09/25/65 -09/2 7/65 
09/2G/G5-09/28/65 
09/27/G5-09/29/65 
09 /2 8/6 5 -1 0/01 /G5 
09/29/G5-10/02/65 
09/30/G5-10/03/65 

indow 
pening 
.M.T. 

coast 1 
21:Ol 
21:59 
22:52 
23:38 
00:20 
01:08 
02:44 
0 4 1 8  
05:52 
07:24 
08:54 

10:17 
11:24 
12:07 
12:29 
12:40 
12:45 
12:48 
12:50 
12:51 
12:54 
13:50 
14:48 
15:47 
11249 
coast 1 
coast 1 
19:50 
20:43 
21:30 
22:12 
22:51 
00:09 
01:45 
03:21 
04:57 
06:31 
08:Ol 
09:18 
10:ll  

GD I C-B TD65 -069 

Table 4.  Parking Orbit Ascent. (Continued) 

' i ntl ow 

,ength 
min.) 

e is gi 
1 

23 
60 

105 
152 
189 
175 
162 
147 
114 
68 

33 
16 
26 
55 
97 

133 
146 
158 
169 
178 
136 

94 
55 
21 

e is gi 
e is gi 

8 
39 
81 

127 
175 
182 
168 
154 
133 
82 
40 
14 
14 

aunch Azimuth 
(d l  - 

pening 

t e r  ths 
113.9 
111.6 
107.5 
102.0 
95.7 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 

90.0 
90.0 
90.0 
90.0 
90. 0 
90.0 
90.0 
90.0 
90.0 
90.3 
96.6 

102.5 
107.7 
111.7 
t e r  tha 
t e r  ths 
113.2 
109.9 
105.0 
99.0 
92.3 
90.0 
90.0 
90.0 
90.0 
9 0 . 0  
9 0 . 0  
90. 0 
9 0 . 0  

losing 

20 min 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
108.7 
99.9 

94 .3  
92 .1  
93.4 
98 .3  

10F. 7 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
20 min 
20 mir 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
112.7  
102. :1 
95. :I 
91.7 
91.7 

larking Orbit  
Coast Time 
(n 
iening - 
s 
20.0 
20.0 
20.0 
20.0 
20.0 
19.5 
16.3 
13.3 
10.5 
7.9 
5 .5  

3.7 
2 .9  
3. 3 
4 . 9  
7 . 0  
9 .4  

11.9 
14.6 
17.3 
20.0 
20.0 
20.0 
20.0 
20.0 
s 
S 

20.0 
20.0 
20.0 
20.0 
20.0 
17.8 
14.7 
11 .7  
ti. 8 
f j .  2 
4 . 1  
2.7 
2.7 

'losing 

20.0 
18. 9 
17. 1 
14. 8 
12 .3  

9.8 
7.4 
5 .1  
3.0 
2 . 0  
2 . 0  

2 . 0  
2 . 0  
2 . 0  
2 . 0  
2 . 0  
2.6 
4.5 
6. G 
8. 8 
1 .0  
3.2 
5.4 
7.3 
9 .0  

9. 6 
8.1 
6.0 
3. 6 
1.1 
8.5 
6. 1 

2 . 0  

2. 0 
2 .  0 

3. a 

2 .  n 

2 .  n 

m a r  Lighting 
37 deg \\. 

131 
109 
'85 
360 
'35 
'10 
186 
161 
136 
111 
87 

12 

- 
x k  - 

328 
303 
278 
253 
228 
203 
178 
153 
129 
104 
79 

54 
29 
5 

3 40 
315 
290 
266 
241 
216 
191 
I (j6 
14 1 

117 
92  
li7 

5rrival 
Time 
r-min.) 

1655 
17:59 
19:01 
19:59 
!0:53 
!1:44 
!2:33 
!3:21 
)0:09 
3058 
31:47 

1 2 3 7  
13:'5 
14: I X 
15: 07 
)5:55 
16: k 0  
37:24 
1y:07 

)8:4!, 
)9:3 1 
10:15 
11:01 
11:51 
12:45 

15:45 
1B:45 
17:44 
19:39 
19:31 
20:21 
21:10 

22:45 
_'3::1x 
00:,9 
01 :'0 
02:1j 

z1:5a 

4-36 



, 

7 
125 
141 ~ 

153 
165 
177 
151 
108 

66 
29 
1 

le is grl 
le is grl 

23 
61  

105 
152 
188 
174 
160 
145 
103 
54 
19 
6 

22 
57 

102 
135 

148 
160 
171  
170 
126 
83 
43 
10 

i e  is gr 
ie is gr 

10/01/65 -10/04/65 
10/02/G5-10/05/65 
10/03/65-10/06/65 
10/04/65 -1 0/07/65 
10/05/65-1 0/08/65 
10/06/65-10/09/65 
10/07/65 -1 0/10/65 
10/08/65 -1 0/11/65 
10/09/65-10/12/65 
10/10/65-10/13/65 
10/11 /65 -10/14/66 
10/12/65-10/15/65 
10/13/65-10/16/65 
10/14/65 -10/17/65 
10/15/65-10/18/65 
1 O/IG/G~ -1 o / i  9/65 
10/17/6 5 -1 0/2 0/65 
10/18 /6 5 -1 0/2 1/65 
10/19/65 -1 0/22/65 
10/20/1;5-10/23/65 
10 '22/65-10/24/65 
10/23/65-10/25/65 
10/24/65-10/26/65 
10/2~/65-10/27/65 
lO/lG/65-10,/23/65 
10 12.7 /65 -1 0/3 0/65 
10/28/65-10/31/65 
1 0/29/65-11/01/65 
10/3 0/65 -1 1/02/65 
10/31/65 -1 1/03/65 

L 
:losing 

95.3 
102.5 
113. 2 
114.0 
114.0 
114.0 
114,O 
114.0 
114.0 
114.0 
114.0 
114.0 
20 min 
20 min 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
106.2  
97 .5  
92.3 
90.7 
92. ti 
98. 6 

107.9 
114.0 

114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
1114.0 

I:;:, 
i20 

11/01/65-11/04/65 
11/02/65-11/05/65 
11/03/65-11/06/65 
11 /04/65-11/07/65 
11/05/65-11/08/65 
11/06/65-11/09/65 
11/07/65-11/10/65 
11 /08/65-11/11/65 
11/09/65 -1 1/12/65 
11/10/65-11/13/65 

i nt IIW.~ 
, < ~ n l n ~  

.RI . ' l .  

I0:3N 
10:51 
1 0 5 8  
1 1 : O l  
11:03 
11:03 
L1:04 
L1:43 
12:41 
L3:41 
L4:43 
15:46 
:oast t 
:oast t 
L8:40 
19:27 
?0:10 
!0:48 
!1:36 
!3:12 
)0:47 
)2:24 
)4:00 
15:36 
17 :03 
3R:08 
08:45 
39 :02 
09:10 
)9:14 

)9:15 
)9:16 
)9:17 
)9:30 
L0:28 
11:28 
12:31 
13:36 
coast 1 

coast i 

GDIC-BTD65-069 

Tahlc 4 .  Parking Orbit Ascent. (Continued) 

u n c h  Az imuth  
(d - 

lpening - 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
94.4 

100.7 
106.3 
110.8 
113.9 
ter th: 
ter thz 
111.6 
107.4 
101.9 
95.5 
90.0 
90.0 
90.0 
90.0 
90.0 
90. 0 
90. 0 
90. 0 
90. 0 
90.0 
90. 0 
90.0 

90.0 
90.0 
90.0 
91.6 
98.1 

104.1 
109.3 
113.0 
i te r  t h  
iter th 

( n 
pening 
- 
- 

4.0  
6 .0  
8 .3  

10.9 
13.5 
16.3 
19.1 
20.0 
20.0 
20.0 
20.0 
20.0 

:S 

!S 
20.0 
20.0 
20.0 
20.0 
19.4 
16.2 
13.1 
10.1 
7. :I 
4.8 
3.  0 
2 .  :: 
: 3 .  1 
5. 0 
7 . 2  
9.7 

18.4 
15 .1  
1 7 . 8  
20.0 
20.0 
20.0 
20.0 
2 0 . 0  

2s 

es 

) 
'losing 
- 

2 . 0  
2 ,  0 
2. 0 
3.7  
5. 8 
7.9 

10.2 
12.5 
14.7 
16. X 
18.6 
19.9 

18.9 
17.0 
14.8 
12 .3  

If. X 
7.3 
4. 9 
2 . 7  
2. 0 

1. 0 
2 .  0 

?. 0 
!. 0 
2.0 
?. 9 

L. 9 
7 .  0 
1.  2 
1 . 5  
3 .  7 
5. 0 
9. 0 
9 G 

2 .  n 

mar Lighting 
37 tleg \\ 

W) 

47 
23 
98 
73 
49 
3 4 
!)Y 
74 
49 
24 

49 
2 4 

3 7 
It' 
88 
63 
.3Y 
! 1 3 
.;.; 

31 

6 

A r r i v a l  
Time 

ir -niin.) 

0:::01 
0:::50 
04:36 
05:20 
06:03 
OC,:46 
07:28 
08:12 
08:58 
09:43 
10:41 
11:37 

14:37 
75:35 
16:2Y 
17:20 
13:10 
16:.5R 
19:47 
20:36 
21:26 
>'>. 1 x 

::;:lo 
lff:l)2 

lO:.j:; 

) I  :4:: 
12:2<1 

03:14 

03:55 
04:" 
05:t'" 
00:06 
06:fjl 
f7:10 
os::::: 
o!i,no 



Launch Date - 
Arrival Date 

11/11/65-11/14/65 
11/12/65-11/15/65 
11/13/65-11/16/65 
11/14/65-11/17/65 
11/15/65-11/18/65 
11/16/65-11/19/65 
11/17/65 -1 1/20/65 
1 1 /18/6 5 -1 1/2 1/65 
11/20/65-11/22/65 
11 /21/65 -1 1/23/65 
11/22/65-11/24/65 
11/23/65-11/25/65 
11/24/65 -1 1/26/65 
11/25/65-11/27/65 
11/26/65-11/29/65 
11/27/65-11/30/65 
11/28/65-12/01/65 
11 /29/65 -1 2/02/65 
11 /30/65 -1 2/03/65 

12/01/65-12/04/65 
12/02/65-12/05/65 
12/03/65-12/06/65 
12/04/65 -1 2/07/65 
12/05/65-12/08/65 
1 2  /O6 / 6  5 - 12/09/65 
12/07/65-12/10/65 
12/08/65-12/11/65 
12/09/65-12/12/65 
12/10/65-12/13/65 
12/11/65 -12/14/65 
12/12/65-12/15/65 
12/13/65 -12/16/65 
12/14/65-12/17/65 
12/15/65-12/18/65 
12/16/65-12/19/65 
12/18/65-12/20/65 
12/19/65-12/21/65 
12 /2 O/65 - 1 2/22/65 
12/21/G5-12/23/65 
12 /22/65 -12/24/65 

i'indow 
Ipening 
3.M.T. 

GDI C-BTD65-069 

Table 4. Parking Orbit Ascent. (Continued) 

16:37 
17:27 
18: l l  
18:50 
19:25 
20:47 
22:20 
23:55 
01:30 
03:07 
09:39 
05:56 
06:46 
07:lO 
07:20 
07:25 
07:27 
07:28 
07:29 

07:29 
08:12 
09:lO 
10:12 
11:17 
coast t 
coast t 
14:28 
15:22 
16:09 
16:50 
17:28 
18:31 
20:03 
21:35 
23:OS 
0093  
02:16 
03:40 
04:41 
05:14 

'indav 
.ength 
min.) 

13  
47 
89 

134 
180 
179 
166 
152 
127 
74 
32 

6 
10 
40 
82 

129 
142 
155 
166 

178 
147 
104 

62 
25 

e is gi 
e is gi 

5 
36 
77 

121 
167 
184 
170 
156 
141 
94 
47 
14 
6 

27 

aunch Azimuth 

112.7 
108.9 
103.9 
97.9 
91.4 
90.0 
90.0 
90.0 
90.0 
90.0 
90. 0 
90.0 
90. 0 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 

90.0 
95.0 

101.2 
106.9 
(11.4 
ter tha 
t e r  tha 
113.5 
110.0 
105.5 
99.7 
93.4 
90.0 
90.0 
90.0 
90.0 
90.0 
90 .0  
90.0 
90.0 
90.0 

- 
losing 

114.0 
L14.0 
14.0 

114.0 
14.0 
14.0 

114.0 
14.0 
11.3 
01. 0 
94.0 
90.8 
91 .3  
95.6 
03.5 
14.0 
14.0 
14.0 
14.0 

14.0 
14.0 
14.0 
14.0 
14.0 

10 mini 
!O mini 
14.0 
14.0 
14.0 
14.0 
14.0 
14.0 
14.0 
14.0 
14.0 
04.6 
96.4 
91.7 
90.8 
93.6 

4-3f 

3arlting Orbit  
Coast Timc 

(n 
pening 

20.0 
20.0 
20.0 
20.0 
20.0 
17.5 
14.4 
11.4 
8 . 5  
5.9 
3.6 
2 . 3  
2.5 
4 .0  
6 .2  
8.7 

11.2 
13.9 
16.6 

19.4 
20.0 
20.0 
20.0 
20.0 

- 
- 

S 

S 

20.0 
20.0 
20.0 
20.0 
20.0 
18.5 
15.4 
12.4 

9.6 
7 . 0  
4 .5  
2 . 7  
2 . 3  
3 .4  

- 
losing 

9.4 
7. 7 
5 .6  
3.2 
0. 8 
8.3 
5 .9  
3 . 6  
2.0 
2 . 0  
2.0 
2.0 
2.0 
2 .0  
2.0 

2.1 
4.0 
6. 0 
8.2  

0 .4  
2. 6 
4.9 
7.0 
8. 8 

- 

9.8 
8 .3  
6.2 
3 . 9  
1 .5  
9 . 1  
6. 7 
4.4 
2.3 
2 . 0  
2 . 0  
2.0  
2 . 0  
2 . 0  

mar Lighting 
37 deg \I' 

( 1  - 
i g h t  

13 
88 
63 
38 
14 

- 

52 
27 
03 
78 
53 

78 
53 
28 
03 
78 
53 
28 

4 

- 
ark  

344 
319 
294 
269 
244 
219 
195 
170 
145 
120 
95 
71 
46 
21 

334 
309 
2% 
259 
'34 
"10 

Arrival 
Time 
ir-niin.) 

12:32 
13:31 
14:25 
15:16 
1g:05 

16:52 
17:39 
18:27 
19:16 
!0:07 
!0:59 
!1:52 
'2:44 
!3 :35  
30:'5 
31:08 
31:52 
32:34 
33:15 

33:57 
)4:41 
)5:28 
36:19 
D7:15 

10:22 
11:24 
12:21 
13:14 
14:03 
14:50 
1537  
16:23 
17:11 
18:00 
1851  
19:13 
?0:36 
11:"$ 



t 

I 

Launch Date - 
Arrival Datc 

12/23/65-12/25/65 
12/24/65-12/26/65 
12/25/65-12/27/65 
12/26/65-12/29/65 
12/27/65-12/30/65 
12/28/65-12/31/65 
12/29/65-01/01/66 
12/30/65-01/02/66 
12/3 1/65 -01/03/66 

01/01/66-01/04/66 
01/02/66-01/05/66 
01/03/66-01/06/66 
01 /04/6 6 -0 1/07/66 
01/05/66-01/08/66 
01/06/66-01/09/66 
01/07/66-01/10/66 
01/08/66-01/11/66 
01/09/66-01/12/66 
01/10/66-01/13/66 
01 /11/66-01/14/66 
01/12/66-01/15/66 
01/13/66-01/16/66 
01/15/66-01/17/66 
01 '16/G6-01/18/66 
01/17/66-01/19/66 
01/18/66-01/20/66 
01/19/66-01/21/66 
01/20/66-01/22/66 
01/21/66-01/23/66 
01 /22/66-01/24/66 
01/23/66-01/25/66 
01/24/66-01/26/66 
01 /25/66-01/28/66 
01 /26/6 6 -0 1/29/66 
01 /2 7/6 6 -0 1/3 0/66 
0 1 /2 8 166 -01/3 1 /66 
01/29/66-02/01/66 
01/30/66-02/02/66 
01/31/66-02/03/66 

indow 
pen i ng 
.M.T. 

05:28 
05:35 
0 5 ~ 3 8  
05:39 
05:40 
05:40 
06:OO 
06:55 
07:53 

08:55 
1o:oo 
coast 1 
coast 1 
13:08 
13:59 
14: 45 
15:25 
16:14 
17:48 
19:21 
20:54 
22:28 
0 O : O l  
01:28 
02:37 
03:17 
03:40 
03:44 
03:48 
03:50 
03:51 
03:51 
03:53 
04:46 
05:41 
06:39 
07:41 
coast I 

coast I 

Table 4 .  

GDI C-BTD65-069 

Parking Orbit Ascent. (Continued) 

iindow 
,ength 
[min.) 

65 
112 
137 
150 
162 
173 
165 
123 

81 

42 
10  

ie is gi 
le is gi 

23 
62 

107 
154 
188 
174 
161 
146 
109 
60 
23 

5 
18 
52 
97 

133 
146 
158 
169 
178 
137 

96 
57 
22 

le is gi 
le is gi 

,aunch Azimuth 

90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
92.3 
98.5 

104.3 

109.3 
112.9 
iter tha 
iter ths 
111.7 
107.4 
101.7 

95.4 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
90.3 
96.4 

102.3 
107.5 
111.7 
i ter  thz 
i ter  th; 

L 
:losing 

100.2 
110.3 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 

114.0 
114.0 
20 min 
20 min 
l i 4 . 0  
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
107.6 
98.6 
92 .8  
90.7 
90.0 
97.7 

106.7 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
20 min 
20 min 

k i r k i n g  Orbit 
Coast Time 

(m 
pening 

5.4 
7.7 

10.3 
12.9 
15.6 
18.3 
20.0 
20.0 
20.0 

20.0 
20.0 

:S 
2.3 

20.0 
20.0 
20.0 
20.0 
19.4 
16.2 
13.2 
10.3 

7.6 
5.1 
3 .2  
2.  3 
2.9  
4. i 
7 . 0  
9.5 

1 2 . 1  
14.7 
17.4 
20.0 
20.0 
20.0 
20.0 
20.0 

DS 

E S  

L 
losing - 

2 . 0  
2 . 0  
3 .3  
5.3 
7.4 
9.5 

11.7 
13.9 
16.0 

18.0 
19.5 

18.9 
17. 0 
14. 7 
12.2 

9 .7  
7.3 
5 .0  
2.9 
2 . 0  
2 . 0  
2 . 0  
2.0 
2.0 
2 . 0  
2 .0  
2. 7 
4.7 
6. 7 
8. 8 

11.0 
13.2 
15.3 
17. 3 
19 .0  

unar Lighting 
3 5  (leg \4' 

(k - 
Light - 

3 43 

218 
193 
168 
143 
118 
93 
68 
44 
19 

- 
lark - 
185 
1 G O  
135 
110 

86 
61 
36 
12 

349 
364 
299 
274 
249 
2 2 5  
200 
175 
150 
126 
101 

76 
52 
27 

2 

Arrival 
Time 

ir-niin.) 

2L':lO 
23:03 
23:47 
01:00 
01:10 
01:51 
02:33 
03:17 
04:05 

04:57 
05:55 

09:07 
10:09 
17 :05 
1 1 5 8  
12:47 
13:35 
14:21 
15:09 
15:.5i 
16:4.i 
17:3b  
1x:30 
1 9 2 2  
20:l I 
":5b 

21:44 
22:27 
23:08 
23:48 
00:28 
01:10 
01:55 
02:44 
0 3 3 7  

4-39 



Launch I h t t ?  - 
Arrival Ihte  

02/01/6G-02/04/66 
02/02/66-02/05/66 
02/03/G6-02/06/66 
02/04/66-02/07/66 
02/05/66-02/08/66 
02/06/66-02/09/66 
02/07/66-02/10/66 
02/08/66-02/11/66 
02/09/66-02/12/66 
02/10/66-02/13/66 
02/11/66-02/14/66 
02/13/66-02/15/66 
02/14/66-02/16/66 
02/15/66-02/17/66 
02/16/66-02/18/66 
02/17/66-02/19/66 
02/18/66-02/20/66 
02/19/66-02/21/66 
02/20/66-02/22/66 
02/21/66-02/23/66 
02/22/66-02/24/66 
02/23/GG-02/25/66 
02/24/66-02/2 7/66 
02/25/GG-02/28/66 
02/26/66-03/01/66 
02/27/66-03/02/66 
02/28/66-03/03/66 
03/01/G6-03/04/66 
03 /02/66 -03/05/66 
03/03/66-03/06/66 
03/04/66-03/07/66 
03/05/66-03/08/66 
03/06/66-03/09/66 
03/07/66-03/10/66 
03/08/66-03/11/66 
03/09/66-03/12/66 
03/1 O/GG-03/13/66 
03/11/66-03/14/G6 
0:3/12/66-03/15/GG 
03/15/66-03/16/66 
03/15/6G-O3/17/G6 

- 
' ind I IW 

pen i ng 
;.M.T. 

10:48 
11:43 
12:32 
13:15 
13:55 
15:23 
17:OO 
18:36 
20:12 
21:47 
23:18 
00:34 
0122  
01:45 
01:55 
02:oo 
02:Ol 
02:02 
02: 02 
02:Ol 
02:42 
03:36 
04:32 
05:31 
06:32 
coast 
coast 
09:28 
10:18 
11:03 
11:44 
12: 43 
14:25 
16:05 
17:45 
19:25 
21:03 
22:29 
coast 1 

23:56 
00:08 

GDIC-BTD65-069 

Table 4 .  Parking Orbit Ascent. (Continued) 

\ '  i ndow 
ength 
min.) 

6 
40 
85 

134 
183 
180 
166 
151 
122 
71 
29 

4 
8 

38 
81 

128 
142 
154 
166 
177 
148 
106 

67 
30 
1 

e is g 
e is g 

18  
58 

106 
157 
188 
173 
158 
141 
84 
36 

3 
e is le  

2 2  
63 

,aunch Azimuth 

.13.4 

.09.8 
04.6 
98.2 
91.3 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
94.8 

. O O .  8 
106.2 
. l o .  7 
.13.9 
ter th: 
ter th: 
.12.2 
r07.7 
.01.8 
95.0 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 

than 2 
90.0 
D O .  0 

L 
' losing 

114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
110.2 
100.3 
93.7 
90.5 
91.0 
95.3 

103.3 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
20 min 
20 min 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
10'. 6 
94.7 
90 .3  

tinutes 
92.9 
99.8 

4-40 

larking Orbit 
Coast Time 
(n 
pening 

20.0 
20.0 
20.0 
20.0 
20.0 
17.3 
14.1 
11.1 

8 . 3  
5.7 
3.5 
2 .2  
2.4 
4.0 
6.2 
8.6 

12.4 
13.9 
16.6 
19.4 
20.0 
20.0 
20.0 
20.0 
20.0 

- 

!S 
:s  

20.0 
20.0 
20.0 
20.0 
18.9 
15.5 
12.3 
9.2 
6. 4 
3.9 
2 . 1  

:;. 1 

. I .  .; 

- 
osing 

.9. 7 

.a. 1 
5.8 

. 3 .  2 

.o. 7 
8.1 
5.6 
3 . 4  
2.0 
2 .0  
2.0 
2.0 
2.0 
2.0 
2 . 0  
2 .1  
4. 0 
6.1 
8 .2  

LO. 4 
12.6 
L4. 7 
LG. 8 
La. 0 
! O .  0 

- 

19.2 
17. 2 
14. 7 
12.0 
9 . 3  
6. 7 
4.2 
2 . 0  
2 .  0 
2 . 0  
2 . 0  

2 .  0 
2 .  0 

mar  Iighting 
37 tleg i 4 '  

(1 - 
.ight 

182 
157 
132 
107 
82 
58 
33 
08 
83 
56 
34 

9 

- 

122 
!96 
!72 
!47 
!22 
I97 
I72 
I47 
I 2 2  
97 
I 3 -. 

. , . I  - I ,  

- 
Irk 
- 

138 
114 
289 
264 
239 
115 
190 
165 
141 
116 
91 
6G 
41 

::32 

irrival 
Time 
r-min.) 

)6:44 
)7:47 
)8:48 
)9:44 
1037 
11:27 
12:16 
13:04 
3:53  
4 :44 
5 : 3 5  
6:27 
7:18 
8:08 
8:3G 

19:42 
!0:25 
11 :07 
!I :47 
12:27 
!3:09 
u : 5 2  
)0:38 
)1:28 
)2:22 

)5:2G 
)6:27 
)7:25 
)8:20 
19:13 
10:04 
10:54 
11 :45 
12:36 
13:28 
14:21 

1 Ci: 0.1 
1 (i : .i 3 



GDI C-BTD65-069 

'hble 4. Parking Orbit Ascent. (Continued) 

, I l l I l l M '  

)pen1 ng 
; .M .rr. 

00:12 
00:14 
00:14 
00:14 
00:13 
00:38 
01:32 1 

02:38 03:26 ~ 

04:26 ' 
coast ti 
coast ti 
coast ti 
08: l l  
0856 
09:37 

10:15 
11:43 
13:25 
is:oa 
1 6 5 1  
18:34 
20:ll  
coast ti 
62:05 
22:20 
?2:2G 
22:28 
22:28 
22:27 
22:26 
22:31 
23:25 
00:21 
01:20 
02:20 
coast ti 
coast ti 
coast ti 
OG:09 

I.:iunch I h t e  - 
Arrival 1)ate 

\\ 1 11 d o\v 
Length 
(niin.) 

112 
138 
150 
162 
173 
160 
118 

77 
38 
5 

e is gi 
e is gi 
e is gi 

35 
80 

129 

181 
180 
165 
149 
107 

5 2  
9 

e is le 
4 

4 3 
91 

132 
146 
158 
169 
175 
133 
90 
49 
13  

e is g1 
,e is gi 
le i s  gi 

20 

03/1 6/66-03/18/66 
03/17/66-03/19/66 
03/18/66 -03/20/66 
03/19/66-03/21/66 
03/20/66-03/22/66 
03/21/66-03/23/66 
03/22/66-03/24/66 
03/23/66-03/25/66 
03/24/66-03/26/66 
03/25/66-03/28/66 
03/26/66-03/29/66 
03/27/66-03/30/66 
03/28/66-03/31/66 
03/29/66-04/01/66 
03/30/66-04/02/66 
03/31 /66-04/03/66 

04/0 1 /66 -04/04/66 
04/02/66-04/05/66 
04/03 ./F6 - 04/06/G(i 
0 1/04/66-04/07/66 
04/05/66-04/08/66 
04/06/66-04/09/66 
04/07/66 -04/10/66 
04/08/GG-O4/1l/F6 
04/09/66-04/12/66 
04/10/66-04/13/66 
04/11/66-04/14/66 
04/12/G6-04/15/66 
04/13/66-04/16/66 
04/14/66-04/17/66 
04/15/66-04/18/66 
04/16/66-04/19/66 
04/17/66 -0 4/2 0/66 
04/19/66-04/21/66 
04/20/66-04/22/66 
04/21/6 6-04/23/66 
04/22/66-04/21/66 
04/23/GG-O4/2G/GG 
04/24/66-04/27/66 
04/2 5 / G  G -C 4/2 8/66 

.aunch Azimuth 

(c' - 
)pen in? 

90.0 
90.0 
90.0 
90.0 
90.0 
93.0 
99.1 

104.9 
109.7 
113.4 
iter th; 
iter t h  
iter t h  
110.3 
105.1 
98.7 

91.6 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
than 2 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
90.6 
97.0 

103.0 
108.4 
112.6 
iter th: 
iter th: 
iter th: 
112.0 

1 
'losing 

110.2 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
20 min 
20 min 
20 min 
114.0 
114.0 
114.0 

114.0 
114.0 
114.0 
114.0 
106.8 

97.1 
91.0 

linUtk?S 

90.5 
96. 1 

105.4 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
20 min 
20 min 
20 min 
114.0 

4-4 1 

pening 

7.7 
10.3 
13.0 
15.7 
18.5 
20.0 
20.0 
20.0 
20.0 
20.0 

'S  

'S  

'S 

2 0 . 0  
20.0 
20 .0  

20.0 
17.3 
13.9 
10.6 

7 . 7  
4.7 
2 . 4  

) >  -. - 
4.2  
(i. 7 
3 . 3  

12 .0  
14.7 
17.5 
20.0 
20.0 
20.0 
20.0 
20.0 
s 

' S  

'S 
20.0 

2 . 0  

3.3 
5 .4  
7.5 
9 .7  

12.0 
14.2 
16.3 
18. 2 
19.7 

18.3 
i b .  1 
1 3 . 5  

10.8 
8 . 0  
5 . 4  

2 . 0  
2 . 0  
2.0  

2 . 0  
.!. 0 
'. 0 

d .  G 
4 . 6  
6 . 7  
3 .9  

11. I 
13.4 
15. n 
17. G 
1 9 . 1  

R ,  0 

19.1 

unx i  1.ighting 
37 dcg \\ 

- 
xr li - 
327 
3 03 
278 
253 
229 
204 
179 
154 
130 
105 

> 

,340 
3 1 (j 
291 
266 
242 
217 
192 
167 

67 

hr r : v a1 
T i  n ic  
ir - - I : >  in .) 

17:39 
18:24 
19:06 
1'3 :46 
20:27 
21:05 
21:51 
22:36 
23:24 
00:17 

04:12 
g>:10 

06:O.j 

0 6 5 7  
07:4;3 
08:3!, 
09 ::11 
10:2:: 
11:17 
1Z:I  1 

1:3:38 

14:48 
i .?:::.j 

Ifj:20 
17:03 
17:44 
18:25 
19:Ofi 
19:48 
20:53 
21:21 
22: 13 

02:0g 



Launch Date - 
Arrival Date 

0.2/26/66-04/29/66 
04/27/66-04/30/66 
04/28/66-05/01/66 
04/29/66-05/02/66 
04/30/66-05/03/66 

L 
:losing 

05/01/66-05/04/66 
05/02/66-05/05/66 
05/03/66-05/06/66 
05 /04/66-05/07/66 
05 /05 /6 6 -05/08/66 
05/06/66-05/09/66 
05/07/66-05/10/66 
05/08/66-05/11/66 
05/09/66-05/12/66 
05/10/66-05/13/66 
05/11/66 -05/14/66 
05/12/66-05/15/66 
05 /13/66-05/16/66 
05/14/66-05/17/66 
05 /15/66 -05/18/66 
05 /16/66 -05/19/66 
05/1 X/66-05/20/66 
05/18/66-05/21/66 
05/20/66-05/22/66 
05/21/66-05/23/66 
05/22/66-05/25/66 
05/23/66-05/26/66 
05/24/66-05/27/66 
05 /25/66-05/28/66 
05 /2 6 /66 -05/2 9/66 
05/27/66-05/30/66 
05/28/66-05/31/66 
05/29/66-06/01/66 
05 /30/66 -06/02/66 
05/31 /66-06/03/66 

114.0 
114.0 
114.0 
114.0 
114.0 

114.0 
113.0 
101.2 
93.2 

iinutes 
iinutes 
93.0 

100.8 
112.3 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
20 min 
20 min 
20 min 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
100.1 
90.4 

90.4 
iinutes 
90.8 
97 .1  

I 

06/01/66-06/04/66 
06/02/66-06/05/66 
06/03/66-06/06/66 
06 /04/66 -06/07/66 

- 
indo\+ 
peninl 
.M.T 

36:55 
17:36 
38:13 
39:09 
L0:49 

L2:29 
14:12 
L5:57 
L7:40 
:east 
:oast 
20:29 
20:38 
20:40 
20:41 
20:41 
20:40 
20:38 
21:15 
22:lO 
23:08 
)0:09 
:oast 
:oast 
:oast 
14:07 
)4:55 
15:37 
16:15 
36:50 
)8:24 
1O:Ol  
L1:41 
13:23 
15:06 

16:44 
:oast 
18:34 
l8:47 

GDI C-BTD65-069 

Table 4.  Parking Orbit Ascent. (Continued) 

- 
indow 
ength 
nin.) 

60 
107 
156 
186 
172 

157 
137 
77 
25 

? is le 
? is le 

22 
69 

12  1 
140 
153 
165 
176 
150 
107 

65 
27 

? i s  gr 
? is gr 
? i s  gr 

10 
47 
91 

139 
188 
177 
163 
147 
103 
48 

3 
? i s  l e  

6 
48 

aunch Aziniuth 
(dc - 

pening 

.07.4 
01.6 
94.9 
90.0 
90.0 

90.0 
90.0 
90.0 
90.0 
than 2 
than 2 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
94.4 
00.6 
06.3 
11.1 
:er tha 
:er tha 
ter tha 
13.0 
09.0 
03.6 
97.3 
90.4 
90.0 
90.0 
90.0 
90.0 
90.0 

90. 0 
than 2 
90.0 
90.0 

larking Orbit 
Coast Time 

-m 
)ening 

20.0 
20.0 
20.0 
18.9 
15.5 

12.2 
9 .0  
6 .0  
3.3 

3.2 
5 .5  
8.2 

10.8 
13.6 
16.3 
19.1 
20.0 
20.0 
20.0 
20.0 

S 

S 

S 

20.0 
20.0 
20.0 
20.0 
20.0 
16.7 
13.6 
10.4 

7.3 
4.5 

2 . 2  

2 . 9  
4 .5  

!losing 

17.1 
14. 7 
12.1 
9 .4  
6.7 

4.2 
2 .0  
2 .0  
2 . 0  

2.0 
2 .0  
2 .0  
3.7 
5 .8  
8 .0  
0 .2  
2.5 
4. 7 
6.8 
8. 7 

9.5 
7.7 
5 .5  
3 .0  
0.4 
7.8 
5.2 
2. 8 
2 . 0  
2 .0  

2 . 0  

2 . 0  
2 . 0  

m a r  Lighting 
37 deg R' 

0 - 
Light 

847 
122 
197 

! 72 
!47 
223 
198 

23 
98 
73 
49 
24 

134 
109 
!84 
5 9  

234 

184 
159 

xrk - 
42 
17 

152 
128 
1 03 
278 
254 
229 

129 
104 
79 
54 
29 
4 

4rrival 
Time 
r-min.) 

)3:02 
)3:56 
)4:47 
)5:37 
)6:27 

)7:17 
)8:09 
)9:02 
1957 

2:40 
3:'9 
4:15 
.4:59 
.5:41 
.6:21 
.7:01 
.7:43 
.8:27 
.9:14 
!0:05 

)0:01 
)0:58 
)1:52 
)2:44 
)3:33 
)4:21 
)5:09 
)5:59 
)6:5 1 
)7:45 

"40 

10:"0 
1 1 :20 

4-42 



I 

06/05/C6-06/08/66 
06 /06/66-06/09/66 
06/07/66-06/10/66 
06/08/66-06/11/66 
06/09/66-06/12/66 
06/10/66-06/13/66 
06/11/66-06/14/66 
06/12/66-06/15/66 
06/13/66-06/16/66 
06/14/66-06/17/66 
06/15/66-06/18/66 
06/16/66-06/19/66 
06/18/66 -06/20/66 
06/19/66-06/21/66 
06/20/66-06/22/66 
06/21/66-06/24/66 
06/22/66-06/25/66 
06/23/66-06/26/66 
06/24/66-06/27/66 
06/25/66-06/28/66 
06/26/66-06/29/66 
06 /2 7/66-06/30/66 
06/2 8/66 -0 7/01 /66 
06/29/66-07/02/66 
06/30/66-07/03/66 

07/01/66-07/04/66 
07/02/66-07/05/66 
07/03/66-07/06/66 
0 7/04/6 6 -0 7/0 7/66 
07/05/66-07/08/66 
07/06/66-07/09/66 
07/07/66-07/10/66 
07/08/66-07/11/66 
07/09/55-07/12/66 
07/10/66-07/13/66 
07/11/66-07/14/66 
07/12/66-07/15/66 
07/13/G6-07/16/66 
07/14/66-07/17/66 
07/16 /66-07/18/66 

in1 1 <l\< 

,prn I l l #  

; .hl.T. 

18:51 
18:53 
18:53 
18:52 
18:51 
19:04 
19:58 
20:54 
21:54 
22:56 
coast t 
coast t 
coast t 
02:50 
03:35 
04:16 
0 4 5 2  
06:08 
0 7: 44 
09:21 
11:oo 
12:41 
14:20 
coast t 
coast t 

16:54 
17:Ol 
17: 03 
17:04 
17:03 
17:02 
1 7:Ol 
17:48 
18:42 
19:39 
20:39 
coast t 
coast t 
coast t 
00 39 

GDI C-BTD65-069 

Table 4 .  Parking Orbit Ascent. (Continued) 

1 
' I  nc I ow 
.ength 
min.) 

99 
135 
148 
160 
171  
168 
126 

84 
43 

9 
3 is g r  
3 is g r  
3 i s  g r  

35 
79 

126 
174 
181 
167 
152 
124 
67 
19 

3 is lei 
3 i s  le;  

32 
80 

129 
143 
156 
167 
178 
142 
100 

G O  
23 

e i s  g r  
B is g r  
e i s  gr 

21 

- 
aunch Azimuth 

(dc - 
pening - 
90. 0 
90.0 
90.0 
90.0 
90.0 
91.7 
98.0 

103.9 
109.1 
113.1 
te r  tha 
ter tha 
te r  tha 
110.3 
L05.2 
99.1 
92.4 
90.0 
90.0 
90.0 
90.0 
90. 0 
90.0 
than 2 
than 2 

90.0 
90.0 
90.0 
SO. 0 
90.0 
90.0 
90.0 
95.6 

101.6 
107.0 
111.5 
t e r  ths 
te r  ths 
te r  t k  
111.9 

- 
losing - 
107. 1 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
20 min 
20 min 
20 min 
114.0 
L14.0 
114.0 
114.0 
114.0 
114.0 
114.0 
110.5 
99.6 
92.3 
inutes 
inutes 

94 .3  
108.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
111.0 
20 min 
20 min 
20 min 
114.0 

,'arkin:: Orhit 
Coast Time 

(min) 
pening 

7 . 1  
9.8 

12.5 
15.2 
18.0 
20.0 
20.0 
20.0 
20.0 
20.0 
s 
'S 

' S  

20.0 
20.0 
20.0 
20.0 
17.8 
14. 6 
11.4 

8 . 4  
5 .5  
3.0 

3. 6 
6 .  1 
8.8 

11.5 
14.2 
17.0 
19.7 
20.0 
20.0 
20.0 
20 .0  

' S  

' S  

' S  

20 .0  

- 
losing 

2 . 0  
2.9  
5 .0  
7 .1  
9 .3  

11.5 
13. 7 
15.9 
17. 9 
19. 6 

18.3 
16 .1  
13. 7 
11.1 
8 .5  
6.0 
3 .6  
2 . 0  
2 . 0  
2 . 0  

2 . 0  
2 . 0  
2 . 2  
4. 2 
6 .3  
8 .6  

10. 7 
12.9 
15.1 
17. 1 
18.9 

19 .0  

mar Lighting 
3 i  (leg n. 

(t 
.ight 
- 
- 
35 
10 
85 
61 
36 
11 

145 
320 
!95 

! 2  1 
9 6 
71 
46 
22 
97 
72 
48 
23 

- 
a r k  - 

3 40 
315 
290 
265 

165 
140 
115 

YO 
66 
41 
16 

351 
3 26 

226 

Arrival 
Time 
ir-inin.) 

12:08 
12:53 
13:3G 
14:16 
14:56 
15:37 
16:20 
17:05 
17:54 
18:49 

22:51 
?3:48 
30:41 
U l : Y l  
32:19 
03:06 
03:55 
34:45 
36:.37 
x : : 3  I 

09:1' 
10:02 
10:48 
11:31 
12:12 
12:52 
13:32 
14:13 
14:5G 
15:43 
16:34 

?0:37 

4-43 



Launch D3te - 
Arrival Date 

07/17/6 6-07/19/66 
07/18/66-07/20/66 
07/19/66-07/21/66 
07/20/66-07/23/66 
07/21/66-07/24/66 
07/22/66-07/25/66 
07/23/66-07/26/66 
07/24/66-07/27/66 
07/25/66-07/28/66 
07/26/66-07/29/66 
07/27/66-07/30/66 
07/28/66-07/31/66 
07/29/66-08/01/66 
07/30/66-08/02/66 
07/31/66-08/03/66 

indow 
3ening 
.M.T. 

)1:28 
)2:11 
)2:50 
)3:50 
)5:28 
)7:05 
)8:44 
10:24 
12:04 
:oast 

08/01/66-08/04/66 
08/02/66-08/05/66 
08/03/66-08/06/66 
08/04/66-08/07/66 
08/05/66-08/08/66 
08/06/66-08/09/66 
08 / O  7/66 -0 8/10/66 
08/08/66-08/11/66 
08/09/66-08/12/66 
08/10/66-08/13/66 
08/11/66-08/14/66 
08/12/66-08/15/66 
08/14/66-08/16/66 
08/15/66-08/17/66 
08/16/66-08/18/66 
08/17/66-08/19/66 
08/18/66-08/20/66 
08/19/66-08/22/66 
08/20/66-08/23/66 
08/2 1/66-08/24/66 
08/22/66-08/25/66 
08/23/66-08/26/66 
08/24/66-08/27/66 
08/25/66-08/28/66 
08/2G/66-08/29/66 

M'indow 
Length 
(niin.) 

63 
111 
160 
186 
172 
157 
140 

82 
32 

t ime is IC 

GDI C-BTD65-069 

Table 4. Parking Orbit Ascent. (Continued) 

:oast t i  
15:Ol 
L5:ll 
15:14 
15:15 

15:14 
15:13 
15:12 
15:41 
16:34 
17:28 
18:26 
19:25 
:oast ti 
:oast ti 
22:23 
33:15 
)0:01 

)0:43 
)1:21 
)3:02 
)4:44 
)6:25 
)8:07 
)9:50 
:oast ti  
:oast ti 
13:ll  
13:22 
13:26 

e is l e  
17 
63 

115 
139 

152 
163 
175 
155 
114 

73 
35 

3 
e is gi 
e is gi 

3 
41 
89 

140 
192 
177 
162 
146 
96 
42 

e i s  l e  
e i s  l e  

3 
46 
97 

aunch Azimuth 

07.2 
.01.2 
94.5 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
than 2 
than 2 
90.0 
90.0 
90.0 
90.0 

90.0 
90.0 
90.0 
93.6 
99.7 
05.3 
10.1 
13.7 
kr tha 
:er tha 
13.7 
09.7 
04.1 
97.4 
90.1 
90.0 
90.0 
90.0 
90.0 
90.0 

than 2 
than 2 
90.0 
90.0 
90 .o 

L 
:losing 

114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
102.3 
94.0 

iinutes 
iinutes 

92.2 
99.7 

110.8 
114.0 

114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
20 min 
20 min 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
104.7 
95.5 

kinutes 
kinutes 

90.4 
96.7 

106.7 

larking Orbit 
Coast Time 

(m 
)ening 

20.0 
20.0 
20.0 
18.8 
15.5 
12.3 
9.2 
6.3 
3.6 

2.9 
5.2 
7.9 

10.6 

13 .3  
16.1 
18.8 
20.0 
20.0 
20.0 
20.0 
20.0 

S 

S 

20.0 
20.0 
20.0 
20.0 
20.0 
16.6 
13.2 

9.3 
6 . 9  
4.2 

2 . "  
4.4 
7.0 

osing 

6.9 
4.5 
1 .9  
9 .2  
6. 7 
4.2 
2.0 
2 .0  
2 .0  

- 

2 . 0  
2 . 0  
2. 0 
3 .5  

5 .6  
7.8 
0 .0  
2 .2  
4 .4  
6. 4 
8 .3  
9 .9  

9 .8  
8.0 
5.6 
3.0 
0.2 
7.5 
4.9 
2.5 
2.0 
2 . 0  

2.0 
2 . 0  
2 .0  

mar  Lighting 
37 deg R' 

'82 
57 
,32 
107 

83 
58 
33 
09 
84 
59 
34 
10 

313 
:3 1 H 

"94 

301 
176 
151 
127 
102 
77 
52 
27 

2 

388 
363 
238 
213 
188 
163 
138 
113 
89 
64 

Ar r i V a l  
Time 

ir-rnin.) 

21:37 
22:33 
23:26 
00:15 
01:04 
0152 
02:42 
03:33 
04:26 

07 :07 
07:56 
08:44 
09:28 

10:10 
10:50 
11:29 
12:09 
12:51 
13:35 
14:23 
15:16 

18:17 
19:19 
20:18 
21:14 
22:06 
22:57 
23:47 
00:37 
01 :29 
O":%" 

05:0:3 
0 5 5 3  
O(i:41 

4-44 
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4 

125 
84 
45 
10 

Le is gr 

08/27/66 -08/30/66 
08/28/66-08/31/66 
08/29/66-09/01/66 
08/30/66-09/02/66 
08/31/66-09/03/66 

98.0 
103.7 
108.8 
112.9 

:ater tha 

09/01/66-09/04/66 
09/02/66-09/05/66 
09/03/66-09/06/66 
09/04/66-09/07/66 
09/05/66-09/08/66 
09/06/66-09/09/66 
09/07/66-09/10/66 
09/08/66-09/11/66 
09j09;66-UY/12/66 
09/10/66-09/13/66 
09/11 /G6-09/14/66 
09/13/66-09/15/66 
09/14/66-09/16/66 
09/15/66-09/17/66 
09/16/66-09/18/66 
09/17/66-09/20/66 
09/18/66-09/21/66 
09/19/66-09/22/66 
09/20/66-09/23/66 
09/21/66-09/24/66 
09/22/66-09/25/66 
09/23/66-09/26/66 
09/24/66-09/27/66 
09/25/66-09/28/66 
09/26/66-09/29/66 
09/2 7/6 6 -0 9/3 0/66 
09/28/66-10/01/66 
09/29/66-10/02/66 
09/30/66-10/03/66 

Le is 
ie is 

18 
ti2 

112 
166 
185 
169 
153 
115 
56 

5 
le i s  less  
Le i s  less 

27 
78 

129 
143 

10/01/6G-10/04/66 
10/02/66-10/05/66 
10/03/66-l0/06/ti6 
10/04/66 -1 0/07/66 
10 /05/66 -10/08/66 

grea te r  tha 
grt:ater tha 

112.2 
107.3 
101.0 

93.8 
90.0 
90.0 
90.0 
90 .0  
90.0 
90.0 

than 2 
than 2 
90.0 
90.0 
90.0 
90.0 

, ind*i\\ 
) r i m  I rig 

; .hI .T . 
13:27 
13:26 
13:25 
13:23 
13:37 

14:29 
15:23 
16:18 
17:16 
coast  t 
coast t 
coast t 
21:03 
21:50 
22:33 
23:12 
O k 2 4  
02:09 
03:54 
05:40 
07:27 
09:11 
coast t 
coast t 
11:36 
11:40 
11:41 
11:40 
11:38 
11:36 
11:34 
12:25 
13:19 
14:14 

15:11 

167 
179 
138 

96 

GD I C-BTD65 -069 

Table 4 .  Parking Orbit Ascent. (Continued) 

90.0 
90.0 
96.1 

102.2 

\ indim Launch Azimuth 
Length 

134 
148 
160 
171 
167 

- 
90.0 
90.0 
90.0 
90.0 
91.8 

) 
:losing 

114.0 
114.0 
114.0 
114.0 
114.0 

114.0 
114.0 
114.0 
114.0 
20 min 
20 min 
20 min 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
108.4 
97.6 
90.6 

iinutes 
iinutes 
93.7 

102.7 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 

~ 114.0 
I 
~ 114.0 
20 min 
20 mir 

I 

4-45 

i 

'arliing Orbit 
Coast Time 

(ill 
I_ 

Dening 

9.7 
12 .4  
15.2 
18.0 
20.0 

20.0 
20.0 
20.0 
20.0 

- 

S 

S 

S 

20.0 
20.0 
20.0 
20.0 
18.2 
14.6 
11.2 
7.9 
4.9 
2.3 

3.4 
6 . 0  
a. 7 

11.5 
14.3 
17.1 
19.9 
20.0 
20.0 
20.0 

20.0 
? S  

?S 

?S 

?S 

- 
osing 

2.9 
5.0 
7.1 
9.3 
1. 6 

3.7 
5.9 
7. 8 
9.5 

- 

9.1 
7. 0 
4.4 
1. 6 
a. 7 
6. 0 
3.4 
2 , 0  
2 . 0  
L. 0 

2.0 
2.0 
2. 2 
Q. 2 
G. 4 
3. 6 
0 .9  
3.1 
5.3 
7.3 

9.1 

inar 1,ighting 
37 deg \4' 

( h  - 
i g h t  

69 
44 
20 
95 
70 

46 
21 
96 
71 

- 

3 1  
07 
82 

-57 
!33 
'08 
L 83 
L59 

L3.1 

- 
i rk  - 

$25 
; 00 
!75 
'50 
i 25 
zoo 
-76 
51 
26 
01 

26 
1 

Arriv:il 
Time 
ir - ni i n , ) 

07:26 
08:08 
08:49 
D9:28 
10:0a 

10:49 
11:31 
12:17 
13:07 

17:00 
18:00 
18:57 
19:61 
20:44 
21:33 
!2:27 
!:1:2n 

)0:14 
11:10 

)3:50 
M:39 
)5:25 
K:08 
)ti:48 
37:28 
08:08 
08:48 
09:30 
10:15 

11:03 



10/06/66-10/09/66 
10/07/66-10/10/66 
10/08/66-10/11/66 
10/09/66-10/12/66 
10/10/66-10/13/66 
10/12/66-10/14/66 
1 0 /13 /66 -1 0/15/66 
10/14/66-10/16/66 
10/15/66-10/17/66 
10/16/66-10/18/66 
10/17/66-10/20/66 
10/18/66-10/21/66 
10/19/66 -10/22/66 
10/20/66-10/23/66 
10/21/66 -10/24/66 
10/22/66-10/25/66 
10/23/66-10/26/66 

10/25/66-10/28/66 
10/24/66-10/27/66 

10/26/66-10/29/66 
10/2 7/66-10/30/66 
1 0/2 8/66  -1 0/3 1/66 
10/2 9 /66 - 1 1/01 /6G 
10/30/66-11/02/66 
10/31/66-11/03/66 

L 
:losing 

11/01/G6-11/04/66 
11/02/66-11/05/66 
11/03/66-11/06/66 
11/04/66-11/07/66 
11 /05/60-11/08/66 
1 1/06/66-11/09/66 
11/07/6G-l1/10/66 
11/09/66-11/11/66 
I1/10/66-11/12/66 
l l / l  1/66-11/13/66 
11/12/GG-l1/14/G6 
11 /13/6G-11/15/66 
11/1~/6G-11/16/66 
11/15/66-11/18/66 
1 1 /1(i/66 -1 1 /19/66 

Inllow 
~ ~ e n i n p  
;.hl.T. 

19:43 
20:26 
21:06 
21:42 
23:25 
01:11 
02:59 
04:49 
06:40 
coast 
coast 
09:48 
09:54 
09:55 
09:54 
09:52 
09:50 
09:48 
10:19 
11:13 
12:08 
13:05 
coast 
coast 
coast 

coast 
17:42 
18: 25 
19:04 
19:40 
20:47 
22:29 
00:14 
02:04 
03:56 
coast 
coast 
coast 
8:05 
d:07 

- 

GDI C-BTD65-069 

Table 4. Parking Orbit Ascent. (Continued) 

indow I Launch Azimuth 

tnin.) P-F- opening Closing 

'arking Orbit  
Coast Time 
(m 
iening 

20.0 
20.0 
20.0 
20.0 
16.5 
12.9 
9 .4  
6 .  1 
3 . 1  

- 

2.3 
4.9 
7 . 7  

10.5 
13.3 
16.1 
18 .9  
20.0 
20.0 
20.0 
20.0 
s 
S 

S 

S 
20.0 
20.0 
20.0 
20.0 
18.3 
14.7 
11.2 

7 .  H 
-1. f i  

3 . 7  
6 .  5 

8.2 
5. 8 
3.1 
0 .3  
7.4 
4. 6 
2 .1  
2 . 0  
2 . 0  

2 .0  
2 . 0  
2 . 0  
3 .5  
5 .6  
7. 8 
0 . 1  
2 .3  
4.5 
6.7 
8 .6  

9 .0  
6.9 
4.4 
1 .7  
8 .9  
6.1 
3.4 
2 . 0  
2 .  0 

2 . 0  
2 . 0  

mar Lighting 
3'7 deg R' 

9 

45 
21 
96 
71 
47 
,22 
97 

72 
48 
23 

- 
Irk - 
138 
113 
!88 
!64 
!39 
!14 
I89 
164 

89 
64 
40 
15 

352 
328 
303 
278 
253 -- )'>8 

128 
IO3 

r r ival  
r ime 
. - niin. ) 

5:45 
6 4 1  
7:35 
8:28 
9:19 
0:11 
1:05 
8:00 
8:57 

1 :44 
6:35 
3:22 
4:06 
4:47 
5:27 
6:0g 

6:47 
7:28 
8:12 
9:00 

3:38 
4:33 
5:25 
6:16 
7:06 
7:57 
8:49 
9:4:3 
0:j0 

0:L'fi 
1 : 16 

4-46 



I . 

losing 

114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
20 mini 
20 mint 
20 mini 
114.0 
114.0 

114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
101.6 
92.5 

inutes 
inutes 
91.4 
99.8 

112.2 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
20 mini 
20 mini 
20 mini 

11/17/66-11/20/66 
11/18/66-11/21/66 
11/1 I)/66-11/22/66 
11/20/66-11/23/66 
11/21/66-11/24/66 
11/22/66-11/25/66 
11/23/66-11/26/66 
1 1 /24/6 6 -1 1/2 7/66 
11 /25/66-11/28/66 
1 1 /2 6/6 6 -1 1/29/66 
1 1 /2 7/6 6 -1 1/3 0/66 
11/28/66-12/01/66 
11/29/66-12/02/66 
11 /30/66-12/03/66 

12/01/66-12/04/66 
12/02/66-12/05/66 
12/03 /6 6 -1 2/06/66 
12/04/66-12/07/66 
12/05/66 -12/08/66 
12/06/66-12/09/66 
12/08/66-12/10/66 
12/09/66-12/11/66 
12/10/66-12/12/66 
12/11/66-12/13/66 
12/12/66-12/14/66 
12/13/66-12/15/66 
12/14/66-12/16/66 
12/15/66-12/18/66 
12/16/66-12/19/66 
12/17/66-12/20/66 
12/18/66-12/21/66 
12/19/66-12/22/66 
12/20/66-12/23/66 
12/21/66-12/24/66 
12/22/66-12/25/66 
12/23/66-12/26/66 
12/24/66-12/27/66 
12/25 /66 -1 2/28/66 
12/26/66-12/29/66 
12/27/66-12/30/66 

, inrlo\<, 
ipc~ning 
i.R.1.T. 

08:07 
08:05 
08:03 
08:Ol 
08:11 
09:04 
09:58 
10:55 
11:55 
coast t 
coast t 
coast t 
15:40 
16:25 

17: 06 
17:42 
18:22 
20:Ol 
21:42 
23:26 
01:14 
03:06 
coast t 
coast t 
06:12 
06:17 
06:18 
06:17 
06:15 
06:13 
06:ll  
06:53 
07:47 
08:42 
09:10 
coast 1 
coast 1 
coast 1 
coast 1 
14:22 

Table 4. 

- 
1 n 1 l o w  

,ength 
I11 1 11. ) 

133 
147 
159 
170 
170 
127 

85 
44 

8 
e is g 
e is g 
e is g 

10 
50 

96 
145 
189 
175 
160 
143 
80 
21  

e is 1 6  
e is 16 

11 
64 

121 
141 
154 
166 
177 
144 
102 

61 
23 

- 

GDI C-BTD65-069 

Parking Orbit Ascent. (Continued) 

.aunch Azimuth 
(dt. 

lyening 

90.0 
90.0 
90.0 
90.0 
91.4 
97.8 

103.7 
109.0 
113.2 
t e r  tha 
ter tha 
t e r  tha 
113.0 
108.6 

103.0 
96.4 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
than 2 
than 2 
90.0 
90. 0 
90. 0 
90.0 
90.0 
90. 0 
90. 0 
95.2 

101.3 
106.9 
111.5 

17 

ipening 

9 . 3  
12.2 
15.0 
17.8 
20.0 
20.0 
20.0 
20.0 
20.0 

?S 

S 

S 

20.0 
20.0 

20.0 
20.0 
19.7 
16.2 
12.8 

9 . 4  
6.  1 
:<. 1 

2 .  6 
5 .3  
8. I 

11.0 
13.9 
16.7 
19. 5 
20.0 
20.0 
20.0 
20 .0  

S 

S 

5 

' S  

20.0  

losing 

2.6 
4. 7 
6.9 
9.2 

11.4 
13. 7 
15.8 
17.9 
19. 6 

19.5 
17.6 

15.2 
12.7 
10.0 
7 .3  
4.6 
2.1 
2 . 0  
2 . 0  

2 , 0  
2 . 0  
2 . 0  
3 .9  
6 .1  
8 . 3  

10.5 
12. 8 
15.0 
17. 0 
18.9 

18 .2  

un:tr Lighting 
37 [leg \\' 

(k - 
Light - 

136 
111 
!86 
!61 
!37 

L37 
112 

87 
62 
37 
12 

351 
3 26 
101 

177 

- 
ark 

79 
54 
29 
5 

- 

3 42 
315 
2::s 

268  

1 3 3 
1GX 
i 43 
118 
94 
69 
44 
20 

Arrival 
Time 
Lr -inin.) 

12:01 
)2:44 
)3:24 
14:04 
)4:43 
)5:24 
)6:07 
1654  
17:44 

11:33 
12:29 

13:22 
14:12 
15:01 
15:49 
I f : B 8  
17:30 
1 Y : 2 4  
19 : 2 2  

i 2 : I  1 
?3:07 
'3:54 
10:38 
)1:19 
11 :59 
)2:3U 
13:18 
14:00 
14:G 
J5:34 

10:23 

4-47 



Launch Ihte - 
Arrival Date 

12 /2 8/6 6 -1 2/3 1 /66 
12/29/66-01/01/67 
12/30/66-01/02/67 
12/31/66-01/03/67 

01 /01/6 7-01/04/67 
01 /02/6 7-01/05/67 
01/03/67-01/06/67 
01 /05/6 7-01/07/67 
01/06/67-01/08/67 
01 /07/6 7-01/09/67 
01/08/67-01/10/67 
01/09/67-01/11/67 
01/10/67-01/12/67 
01/11/67-01/13/67 
01 /12/6 7-01/14/67 
01/13/67-01/15/67 
01/14/67-01/17/67 
01/15/67-01/18/67 
01/16/G7-01/19/67 
01/17/67-01/20/67 
01 /18/6 7-01/21/67 
01/19/6 7-01/22/67 
01/20/67-01/23/67' 
01/21/67-01/24/67 
01/22/67-01/25/67 
01/23/67-01/26/67 
01/24/67-01/27/67 
01/25/67-01/28/67 
01/26/67-01/29/67 
01/27/67-01/30/67 
01 /28/6 7-01/3 1 /67 
01/29/67-02/01/67' 
01 /30/67-02/02/67 
01 /3 1 /6 7 -02/03/6 7 

02/02/67-02/04/67 
02/03/67-02/05/67 
02/04/67-02/06/67 
02/05/67-02/07/67 
02/06/67-02/08/67 
02/07/67-02/09/67 

GDI C-BTD65-069 

Table 4 .  Parking Orbit Ascent. (Continued) 

indow 
pening 
V.M.T. 

15:04 
15:43 1 
16:18 
17:45 

19:23 
21:03 
22:48 
00:36 
coast t i  

coast ti 
coast t 
04:26 
04:28 
04:28 
0 4 2 6  
0 4 2 4  
04:24 
0 4 4 4  
05:36 
06:30 
07:26 
08:24 
coast t 
coast  t 
coast t 
12 : l l  
12:57 
13:38 
14:15 
15:26 
17: 06 
18:47 
20:31 
22:18 

00:05 
coast t 
coast t 
02:37 
02:40 
02:39 

indnw I Launch Azimuth  

-1 179 

I 
164 
148 
103 
43 

ie is le: 
Le i s  ler 
i~ is le: 

42 
97 

136 
149 
162 
174 
160 
118 

77 
37 
3 

Le is gr 
le is gr 
ie is g r  

21 
66 

116 
167 
184 
169 
153 
119 
58 

3 
ie is lei 
le is le: 

22 
76 

130 

104.6 
98.2 
91.2 
90.0 

90.0 
90.0 
90.0 
90.0 

than 2 
than 2 
than 2 
90.0 
90.0 
90.0 
90.0 
90.0 
90. 0 
92.9 
99.1 

104.8 
109.8 
113.7 
.ter tha 
. ter  tha 
!der tha 
111.8 
106.8 
100.5 

93.4 
90.0 
90.0 
90.0 
90.0 
90.0 

90.0 
than 2 
than 2 
90.0 
90.0 
90.0 

4-48 

I 

' losing 

114.0 
114.0 
114.0 
114.0 

114.0 
114.0 
106.0 
95.6 

iinutes 
iinutes 
iinutes 

95.9 
106.7 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
20 min 
20 min 
20 min 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
109.2 
97.9 

90.4 
iinutes 
iinutes 

92.9 
102.3 
114.0 

~ 

'arlcing Orbit 
Coast Time 

(m 
oening 

20.0 
20.0 
20.0 
17.2 

13.8 
10.5 
7 .3  
4.2 

4 . 1  
7 .0  
9.9 

12.8 
15.6 
18. 2 
20.0 
20.0 
20.0 
20.0 
20.0 

! S  

! S  

! S  

20.0 
20.0 
20.0 
20.0 
18 .1  
14 .7  
11.3 

8 .1  
5 . 0  

2 . 2  

3. 2 
5 .9  
8.8 

- 
.osing 

.5. 9 
3.4 
0 . 7  
8.0 

5.4 
2 .9  
2 .0  
2 . 0  

- 

2 . 0  
2 . 0  
3.0 
5 .2  
7.5 
9.7 

12.0 
14.1 
16.3 
18.2 
19.9 

19.0 
16.8 
14.2 
11.5 
8.7 
6.1 
3.5 
2 .0  
2.0 

2 . 0  

2 . 0  
2 . 0  
2.2 

mar Lighting 
37 (leg n' 

(f - 
i g h t  

52 
27 
02 
77 

52 
27 

3 

- 

! 41 

!41 
!16 
L91 
67 

L 42 
L17 
92 
67 
42 

17 

- 
ark - 

333 

233 
208 
183 
158 
134 
109 
85 
60 
35 
10 

297 
272 
248 

4rrival 
Tinie 
ir -min.) 

11:18 
12:09 
12:59 
13:47 

14:35 
15:24 
16:1g 

17:11 

20:56 
21:45 
22:32 
23:14 
23:55 
0 0 3 3  

01:13 
01:51 
02:36 
03:23 
04:13 

08:09 
09:07 
10:01 
10:53 
11:43 
12:32 
13:22 
14:13 
15:06 

16:0:! 

18:.48 
19:R'j 
20:26 



t 

2s 

20.0 
20.0 

I 

GDI C-BTD65-069 

Table 4.  Parking Orbit Ascent. (Continued) 

Launch Date - 
Arrival Date 

02/08/67-02/10/67 
02/09/67-02/11/67 
02/10/67-02/12/67 
02/11/67 -02/13/67 
02/12/67 -02/14/67 
02/13/67-02/16/67 
02/14/67-02/17/67 
02/15/67-02/18/67 
02/16/67-02/19/67 
02/17/67-02/20/67 
02/18/67-02/21/67 
02/19/67-02/22/67 
02/20/67-02/23/67 
02/21/67-02/24/67 
02/22 j67-02/25/67 
02/23/67-02/26/67 
02/24/67-02/27/67 
02/25/67 -02/28/67 
02/26/67 -03/01/67 
02/27/67-03/02/67 
02/28/67 -03/03/67 

03/02/67-03/04/67 
03/03/67-03/05/67 
03/04/G7-03/06/67 
03/05/67-03/07/67 
03/06/67-03/08/67 
03/07/67 -03/09/67 
03/08/67-03/10/67 
03/09/67-03/11/67 
03/10/67-03/12/67 
03/11,/67-03/13/67 
03/12/67-03/14/67 
03 /13/67-03/15/67 
03/14/67-03/16/67 
03/15/67-03/18/67 
03/16/67-03/19/67 
03/17/67 -03/20/67 
03 /18/67 -03/2 1/67 
03/19/67 -03/22/67 
03/20/67-03/23/67 

' i  nc 1 v\v 
i q m i  ing 
:.AI .T. 

02:38 
02:36 
02:33 
02:37 
03:29 
04: 22 
05: 16 
06: 12 
coast 
coast 
coast 
coast 
10:45 
11:28 
12:08 
12:52 
14:37 
16:22 
18:09 
19:58 
21:50 

coast  i 

coast i 

0O:Fjl 
00:53 
0 0 5 3  
00:51 
00:49 
00:46 
00:43 
01:24 
02: 16 
03: 10 
04: 05 
c o a s t ,  
coast 
coast 1 

coast i 

08:35 
09: 19 

, i n d  ow 
,ength 
{min.) 

145 
157 
169 
174 
132 

90 
50 
13 

Le is gr 
Le is gr 
Le is gr 
le is gr 

42 
91 

144 
190 
175 
159 
137 
72  
13 

le is le 
le is le 

4 
57 

115 
140 
153 
165 
177 
145 
103 
61 
23 

le is gr 
le is gr 
le is gr 
Le is gr 

1 7  
62 

,aunch Azimuth 

(dt - 
lpening 

90.0 
90.0 
90.0 
90.7 
97.0 

102.9 
108.2 
112.5 
ier tha 
ter tha 
Ser  tha 
.ter tha 
109.6 
103.7 
96.7 
90.0 
90.0 
90.0 
90. 0 
90. 0 
90.0 

than 2 
than 2 
90.0 
YO. 0 
90. 0 
90.0 
90.0 
90.0 
90.0 
95.1 

101.2 
106.7 
111.4 
ter tha 
ter tha 
ter tha 
ter tha 
112.3 
107.2 

osing 

14.0 
14.0 
14.0 
14.0 
14.0 
14.0 
14.0 
14.0 

,O rnir 
10 mir 
,O mir 
'0 mir 
14.0 
14.0 
14.0 
14.0 
14.0 
14.0 
12. 7 
00.2 
91.6 

nutes 
n u b s  
90.5 
98.6 
10.8 
14.0 
14.0 
14.0 
14.0 
14.0 
14.0 
14.0 
14.0 
0 min 
0 min 
0 min 
0 min 
14.0 
14.0 

Parking Orbit 
Co;isl Timc 

( 111 

)pening 
- 
losing 

4.4 
6.7 
8.9 

11.2 
13.4 
15. G 
17.6 
19.4 

18.0 
15.5 
12.7 
9.8 
7.0 
4 . 3  
2 . 0  
2 . 0  
2. 0 

2 . 0  
2 . 0  
2 . 0  
3.7 
5.9 
8.2 

10.5 
12.7 
14.9 
17.0 
18.9 

19.2 
16.9 

m a r  Lighting 
3 7  deg LV 

( h  - 
Light 

281 
256 
231 
206 
181 
156 
131 
1 06 
82 

7 

314 
319 

- 
)ark 

123 
.98 
-74 
-49 
.24 
.oo 
75 
50 

- 

3 6  
I1 1 
87 
62 
37 
13 
88 
63 
39 
14 

Arrival 
Timc 

lr - min.) 

21:10 
21:51 
22:31 
23: 10 
23:50 
00:31 
01: 15 
02:02 

06:49 
07:46 
08:40 
09:32 
10: 23 
11:14 
12:07 
13:14 
1:::37 

1g:45 

1n:''3 

19:08 
19:50 
20:29 
21:09 
21:48 
22:28 
23: 11 
23:56 

17:36 

04:31 
05:28 

4-49 



Launch Date - 
Arrival Date 

03/2 1/67-03/24/67 
03/22/67 -03/25/67 
03/23/67-03/2G/67 
03/24/67 -03/27/67 

03/26/67-03/29/67 
03/27/67-03/30/67 
03/2 8/67 -03/3 1/67 
03/29/67-04/01/67 
03/30/67 -04/02/67 
03/3 1/67 -04/03/67 

03/25/67-03/28/67 

04/01/67 -04/04/67 
04/02/67-04/05/67 
04/03/67-04/06/67 
04/04/67-04/07/67 
04/05/67-04/08/67 
04/06/67-04/09/67 
04/08/G7-04/10/67 
04/09/67-04/11/67 
04/10/67-04/12/67 
04/11/67 -04/13/67 
04/12/67-04/14/67 
04/13/67-04/16/67 
04/14/67-04/17/67 
04/15/67-04/18/67 
04/16/67-04/19/67 
04/17/67-04/20/67 
04/18/67 44/21/67 
04/19/67 -04/22/67 
04/20/67-04/23/67 
04/21/67-04/24/67 
04/22/67-04/25/67 
04/23/67-04/26/67 
04/24/67-04/27/67 
04/25/67-04/28/67 
04/26/67-04/29/67 
04/27/67-04/30/67 
04/28/67-05/01/67 
04/29/67 -05/02/67 
04/30/67-05/03/67 

'i  t i (  1 ow 
lpen ing 
;.M.T. 

09:59 
10:36 
11~54 
13:41 
15:31 
17:24 
19:21 
coast t 
coast t 
coast t 
23:08 

23:07 
23:05 
23:03 
23:OO 
22:57 
23: 19 
00: 11 
01:05 
02: 00 
coast t 
coast t 
coast t 
coast t 
coast t 
07: 15 
07:55 
08:31 
09:09 
10:55 
12:43 
14:36 
16:34 
coast t 
coast t 
coast t 
2122 
21:21 
21:19 
21:16 

GDIC-BTD65-069 

Table 4. Parking Orbit Ascent. (Continued) 

,' i ndow 
,en@ 
min.) 

114 
169 
183 
167 
150 
95 
31 

- 

Le is le 
le is le 
le is le 
37 

94 
135 
149 
161 
173 
159 
116 
74 
34 

le is gr 
le is gr 
le is gr 
le i s  gr 
le is gr 
39 
87 
139 
190 
175 
159 
130 
60 

e is le 
e is le 
e is le 
13 
72 
129 
144 

,aunch Azimuth 

100.7 
93.2 
90.0 
90.0 
90.0 
90.0 
90.0 
than 2 
than 2 
than 2 
90.0 

90.0 
90.0 
90.0 
90.0 
90.0 
93.0 
99.3 
105.1 
110.2 
ter tha 
.ter tha 
ter tha 
ter tha 
ter tha 
110.0 
104.1 
97.3 
90.0 
90.0 
90.0 
90.0 
90.0 
than 2 
than 2 
than 2 
90 .0  
DO.  0 
90.0 
90.0 

!losing 

114.0 
114.0 
114.0 
114.0 
114.0 
104.2 
93.8 

iinutes 
iinutes 
1 i n U t e S  

95.2 

106.2 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
20 min 
20 min 
20 min 
20 min 
20 min 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
111.1 
98.2  

IinUteS 
I i n U t e S  

iinutes 
91.7 
101.4 
114.0 
114.0 

4-50 

Parking Orbit 
Coast Time 

(IT 
pening 

20.0 
20.0 
17.8 
14.1 
10.4 
6.9 
3 . 6  

3.9 

6.8 
9.8 
12.7 
15.6 
18.5 
20.0 
20.0 
20.0 
20.0 
9s 

9s 

?S 

3s 

35  

20.0 
20.0 
20.0 
19.8 
16.1 
12.3 

8.7  
5.1 

2.7 
5.7 
8.7 
11.7 

- 
losing 

14.3 
11.4 
8.4 
5.5 
2.8 
2 . 0  
2.0 

- 

2 . 0  

2 . 0  
2.9 
5.2 
7.4 
9.7 
12.0 
14.3 
16.4 
18.4 

18.1 
15.7 
.3.0 
LO. 1 
7.1 
4.2 
2 . 0  
2.0 

2 . 0  
2 . 0  
2.2 
4.4 

unsr Lighting 
37 deg n. 

(1 
Light 

294 
269 
245 
220 
195 
170 
145 

- 
- 

45 

20 

332 
307 
282 
257 
232 
207 

107 
8 3  
58 
33 

- 
a r k  - 

349 
325 
300 
275 
251 
226 
201 
176 

27 
2 

Arrival 
Time 
ir -min.) 

06: 23 
07: 16 
08:08 
09:00 
09:54 
10~50 
1 1  :47 

15:33 

16:22 
17:07 
17:49 
18:29 
19:08 
19:47 
20:27 
21:09 
21:54 

03: 15 
04:09 
05:01 

06:44 
07:3G 
08:32 
09.30 

n5:52 

13 :2 6 
].%:I7 
15:05 
15:48 



I . 
I 

. 

1,aunch Date - 
Arrival Date 

05/0 1/67 -05/04/67 
05/02/67 -05/05/67 
05/03/67-05/06/67 
05/04/67-05/07/67 
05/05/67-05/08/67 
05/06/67-05/09/67 
05/08 /67-05/10/67 
05/09/67-05/11/67 
05/10/67-05/12/67 
05/11/67-05/13/67 
05/12/67 -05/15/67 
05/13/67-05/16/67 
05/14/67-05/17/67 
05/15/67-05/18/67 
05/16/!37-05/19/G7 
05/17 /67-05/20/67 
05/18/67-05/21/67 
05/19/67-05/22/67 
05/20/67 -05/23/67 
05/2 1/67 -05/24/67 
05/22/67-05/25/67 
05/23/67-05/26/67 
05/24/67-05/27/67 
05 /25 /67 -05/2 8/67 
05/26/67-05/29/67 
05/27/67 -05/30/67 
05/28/67 -05/31/67 
05/29/67-06/01/67 
05/30/67-06/02/67 
05/31/67-06/03/67 

06/01/67 -06/04/67 
06/02/67-06/05/67 
06/03/67-06/06/67 
06/04/67-06/07/67 
06/05/67-06/08/67 
06/06/67-06/09/67 
06/07 /67 -06/10/67 
06/09/G7-06/11/67 
06/10/67 -06/12/67 
06/11/67-06/14/67 

. i nc I ow 
pening 
; .M . T. 

21:13 
21:lO 
21:14 
22:OG 
23:OO 
23:54 
00:51 

coast 
coast 
coast 
coast 
05: 14 
05:54 
06:31 
07:05 
0 8 1 9  
10:02 
11:50 
13:44 
15:45 
coast 
coast 
coast 
1 9 3 3  
19 :3 1 
19:29 
19:26 
19:23 
19:20 
19: 59 

20: 52 
21:46 
22:42 
coast 
coast 
coast 
coast 
03:13 
03:55 
04:33 

- 

GDIC-BTD65-069 

Table 4.  Parking Orbit Ascent. (Continued) 

'indow 
.ength 
min.) 

157 
169 
174 
130 
88 
47 

9 
le is gI 
le is gi 
Le is g1 
Le is gI 

23 
67 

117 
169 
182 
167 
150 
96 
28 

Le is le 
le is le 
le is le 

46 
108 
139 
153 
165 
176 
146 

103 
61 
22 

le is gI 

le is gI 
le is gr 
le is gI 

12 
54 

102 

aunch Azimuth 

(de 
_I 

pening 

90.0 
90.0 
90.8 
97.2 

103.2 
108.6 
113.0 
.ter tha 
.ter tha 
.ter tha 
.ter tha 
111.6 
106.5 
100.2 
93.1 
90.0 
90.0 
90.0 
90.0 
90.0 

than 2 
than 2 
than 2 
90.0 
90 .0  
90.0 
90.0 
90.0 
90.0 
95.0 

101.1 
106.7 
111.5 
iter tha 
Iter tha 
Ler tha 
der  tha 
112.7 
108.1 
102.2 

I - 
losing 

114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
20 mir 
20 m u  
20 mir 
20 mir 
114.0 
114.0 
114.0 
i14.0 
114.0 
114.0 
114.0 
104.4 
93.5 

inutes 
inutes 
inutes 
96.7 

109.0 
114.0 
114.0 
114.0 
114.0 
114.0 

114.0 
114.0 
114.0 
20 mir 
20 mir 
20 mir 
20 mir 
114.0 
114.0 
114.0 

- 

4-51 

'arking O h i t  
Coast Time 

(min) 
pening 

14.6 
17.5 
20.0 
20 .0  
20.0 
20.0 
20 .0  
:s 
? S  

3s 
?S 
20.0 
20 .0  
20.0 
20 .0  
17.9 
14.2 
10.6 
7 .0  
3 . 5  

4 . 4  
7 . 5  

10.5 
13.5 
16.4 
19.3 
20 .0  

20.0 
2 0 . 0  
20 .0  
: S  

? S  

:S 

:s 
20.0 
20.0 
20.0 

- 
losing 

6.6 
8 .9  

12.2 
13.5 
15.7 
17.7 
19.6 

- 

18.9 
16.7 
14.1 
i1.4 
8.5 
5.7 
2.9 
2 . 0  
2 . 0  

2 . 0  
2 . 0  
3.5 
5 .8  
8.1 

10.4 
12.7 

14.9 
17.0 
18.9 

19.4 
17.3 
14.9 

m a r  Lighting 
37 deg N' 

(h - 
Aght 

8 

- 

344 
319 
294 
269 
2.14 

144 
119 
95 
70 
45 
20 

- 
ark - 

337 
312 
288 
263 
238 
2 14 

89 
64 
39 
14 

349 

324 
300 
275 

150 
125 
100 

Arrival 
Time 

ir -niin.) 

16:29 
17:08 
17:47 
18:26 
19:08 
19:52 
20:39 

01: 10 
02:02 
02: 53 
03:43 
04:32 
05:22 
06:15 
0t:11 
0h:11 

12:0h 
12:58 
13:44 
14:26 
15:0g 

15:45 
16:24 

17:05 
17:48 
18:34 

23:Ofj 
23:59 
00:50 



.I 

114.0 
114.0 
114.0 
114.0 
110.8 
98. 1 

iinutes 
rinutes 
iinutes 

92.6 
103.2 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 

20 min 
20 min 
20 min 
20 min 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
102 .1  
98.3 

iinutes 
l i n U t e S  
iinutes 

98.3 
111.3 
114.0 
114.0 

4 

Launch Date - 
Arrival Date 

06/12/67-06/15/67 
06/13/67-06/16/67 
06/14/67 -06/17/67 
06/15/67-06/18/67 
06/16/67-06/19/67 
06/17/67-06/20/67 
06/18/67-06/21/67 
06/19/67-06/22/67 
06/20/67 -06/23/67 
06/21/67-06/24/67 
06/22/67-06/25/67 
06/23/67-06/26/67 
06/24/67-06/27/67 
06/25/67 -06/28/67 
06/26/67 -06/29/67 
06/27/67 -06/30/67 
06/28/67-07/01/67 
06/29/67 -07/02/67 
06/30/67-07/03/67 

07/01/67-07/04/67 
07/02/67-07/05/67 
07/03/67-07/06/67 
07/04/67-07/07/67 
07/06/67-07/08/67 
07/07/G7-07/09/67 
07/08/67-07/10/67 
07/09/G7-07/11/67 
07/10/67-07/13/67 
07/11/67-07/14/67 
07/12/67-07/15/G7 
07/13/67-07/16/67 
07/14/67-07/17/67 
07/15/67-07/18/67 
07/16/67-07/19/67 
07/17/67-07/20/67 
07/18/67 -07 /2 1/67 
07/19/67-07/22/67' 
07/20/67-07/23/67 
07/21/G7-07/24/67 
07/22/67-07/25/67 

indow 
peiiing 
~ .hl .T . 
05:08 
05:57 
07:36 
09: 18 
11:06 
13:Ol 
coast t 
coast t 
coast t 
l7:42 
17:42 
17:40 
17:38 
17:35 
17:32 
17:51 
18: 44 
19:37 
20:32 

coast t 
coast t 
coast t 
coast t 
00:08  
01:53 
02:33 
03:09 
03:42 
05: 19 
06:59 
0 8: 43 
10:33 
12:28 
coast t 
coast t 
coast t 
1 5 5 3  
15:52 
15:49 
15:47 

GDI C-BTD65-069 

Table 4. Parking Orbit Ascent. (Continued) 

indow 
ength 
min.) 

151 
186 
172 
157 
128 

GO 
e is le 
e is le 
e is le 
20 
81 

133 
14 8 
160 
172 
162 
L19 
77 
37 

- 

e is gr 
e is gr 
e is gr 
e is gr 

2 
42 
89 

13 8 
189 
176 
161 
144 
83 
19 

e is le 
e is le 
e is le 
55 

118 
142 
156 

lunch Azimuth 
(de - 

Iening 

95.5 
90.0 
90.0 
90.0 
90. 0 
90.0 

than 2 
than 2 
than 2 
90.0 
90. 0 
90.0 
90.0 
90.0 
90.0 
92.6 
98.9 
.04.7 
109.8 

ter tha 
ter tha 
ter tha 
ter tha 
.13.8 
~ 0 9 . 5  
.03.9 
97.3 
90.2 
90.0 
90.0 
90.0 
90.0 
90.0 
than 2 
than 2 
than 2 
90.0 
90.0 
90.0 
90.0 

- losing 

'arking Orbit 
Coast Time 

(n 
iening 
. -__ 

to. 0 
19.1 
15.6 
12.1 
8 .5  
5.1 

3.0 
6.2 
9.3 

12.3 
15.3 
18.2 
20.0 
20.0 
20.0 
20.0 

IS 

IS 
!S 
!S 
20.0 
20.0 
10.0 
20.0 
20.0 
16. 6 
13.1 
9.7 
6 . 3  
3.0 

9.9 
8 . 0  

11.1 
14 .1  

x i n g  

2.3 
9.6 
6 .8  
4.1 
2.0 
2 . 0  

- 

2 .0  
2.0 
2.5 
4.9 
7.2 
9.6 
1 .9  
4 . 1  
6.3 
8.2 

9.9 
8.0 
5 .  6 
3.0 
0.3 
7. 6 
4.9 
2 .3  
2 . 0  
2 . 0  

2 . 0  
2 . 0  
3 .9  
6 . 3  

inar Lighting 
37 (leg U' 

330 
305 

'05 
80  
56 
.31 
.06 
82 
57 
32 

7 

34 1 

2-42 
117  
192 
167 

76  
51 
26 
1 

336 

2 1 1  
186 
161 
137 
112 

87 
62 
37 
12 

4rrival 
Time 
r-min.) 

01:39 
02:27 
03: 15 
04:05 
04:58 
05:55 

39 :55 
10:48 
11:36 
12:21 
13:02 
13:41 
14:21 
15:01 
15:42 
16: 27 

20:59 
21:54 
22:47 
23:37 

01: 13 
02:01 
02352 
03:-4G 
04:43 

00:25 

0y:37 

OlJ:27 
10: 14 
10:57 

4-32 



. 
I . 

~ 

Launch Date - 
Arrival Date 

07/23/67-07/26/67 
07/24/67-07/27/67 
07/25/67-07/28/67 
07/26/67-07/29/67 
07 /2 7 /67 -07 /3 0/67 
07 /28/67-07/31/67 
07/29/67-08/01/67 
07/30/67-08/02/67 
07/3 1/67-08/03/67 

08/01/67-08/04/67 
08/02/67 -0 8/05/67 
08/04 /67-08/06/67 
0 8/05 /67 -0 8/07 /67 
08/0G/G?-08/08/67 
08/07/67-08/09/67 
08/08/67-08/10/67 
08/09/67-08/12/67 
08/10/G7-08/13/67 
08/11/67-08/14/67 
08/12/G7-08/15/67 
08/13/G7-08/16/67 
08/14/67-08/17/67 
08/15/G7-08/18/67 
08/16/67 -08/19/67 
08/17/67-08/20/67 
08/18/67-08/21/67 
08/19/67 -08/22/67 
08/20/67-08/23/67 
08/21/67-08/24/67 
08/22/67-08/25/67 
0 8/23/67 -0 8/26/67 
0 8/24/6 7 -0 8/27 /67 
08/25/67-08/28/67 
08/26/67-08/29/67 
08/27/67-08/30/67 
08/28/67-08/31/67 
08/29/S7-0Y/01/67 
08/30/67-09/02/67 
08/31/67-09/03/67 

\'Indl)w 

Ipening 
;. M . rr . 

15:44 
15:42 
16:35 
17:28 
18:22 
19: 17 
coast t 
coast t 
coast t 

coast t 
23:46 
00:28 
01:06 
01:42 
03:Ol 
04:42 
06: 26 
08:15 
10:08 
coast t 
coast t 
coast t 
14:06 
14:05 
14:02 
13:59 
13:56 
13:52 
14:26 
15:19 
16: 13 
17:08 
coast t 
coast t 
coast t 
coast t 
21:36 
22: 20 
23:OO 

Table 4. 

GDI C-BTD65-069 

Parking Orbit Ascent. (Continued) 

,'indow 
,en@ 
,min.) 

168 
178 
134 

92 
51 
13 

ie is gr 
ie is gr 
le is gr 

ie is gr 
25 
72 

122 
174 
181 
166 
149 
100 
36 

le is le 
le is le 
le is le 

33 
94 

136 
151 
163 
175 
150 
106 
64 
25 

ie is gr 
ie is gr 
ie is gr 
le is gr 

5 
49 
99 

~~ 

.aunch Azimuth 

(de - 
)pening 

90.0 
90.2 
96.7 

102.7 
108.1 
112.6 
iter tha 
iter tha 
iter tha 

iter tha 
111.4 
106.0 
99.6 
92.4 
90.0 
90.0 
90.0 
90.0 
90.0 

i than 2 
I than 2 
i than 2 

90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
94.4 

100.7 
106.4 
111.2 
iter tha 
iter tha 
iter tha 
iter tha 
113.5 
108.8 
102.6 

L 
: 10s irig 

114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
20 min 
20 min 
20 min 

20 min 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
105.3 
94.4 

iinutes 
iinutes 
iinutes 

94.5 
105.9 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
20 min 
20 min 
20 min 
20 min 
114.0 
114.0 
114.0 

4-53 

Parking Orbit 
Coast Tim(, 

(min) 
)pening 

1 7 . 1  
20.0 
20.0 
20.0 
20.0 
20.0 
e s  
es 
es 

e s  
20.0 
20.0 
20.0 
20.0 
17.6 
14.1 
10.6 

7 . 1  
3.8 

3.  8 
6.8 
9 .9  

13.0 
16.0 
19.0 
20.0 
20.0 
20.0 
20.0 
es 
es 
cs 
es 
20.0 
20.0 
20.0 

losing 

8.7 
11.0 
13.3 
15.5 
17. 6 
19.4 

18.8 
16.5 
13.9 
11.1 
8.3 
5.6 
2.9 
2.0 
8 .0  

2 . 0  
2 . 0  
3 .0  
5.4 
7.8 

LO. 2 
12.5 
L4.7 
16.9 
18.8 

19.8 
L7. G 
L5.1 

,unar Lighting 
37 (leg LV 

(b - 
Light 

143 
118 
93 
69 
43 
19 

303 
878 
253 
229 
204 
179 
155 
130 
105 

81 

lark 

248 
223 
198 
173 
148 
123 
99 
74 
49 

310 
2 85 
2G0 

Arrival 
Time 

?r-min.) 

11:37 
12: 17  
12:56 
13:37 
14:20 
15:07 

19:43 
20:38 
21:30 
22:21 
23:09 
23:55 
00:49 
01:42 
0 2 2 8  

0g:29 

07:20 
08:08 
08:52 
09:33 
10: 13 
10:52 
11:33 
12: 15 
12: 59 

17:28 
18:24 
19:18 



Launch Date - 
Arrival Date 

09/01/67-09/04/67 
09/03/67-09/05/67 
09/04/67-09/06/67 
09/05/67-09/07/67 
09/06/67 -09/08/67 
09/07/67-09/10/67 
09/08/67-09/11/67 
09/09/67-09/12/67 
09/10/67-09/13/67 
09/11/67-09/14/67 
09/12/67-09/15/67 
09/13/67-09/16/67 
09/14/67-09/17/67 
09/15/67-09/18/67 
09/16/67-09/19/67 
09/17/67-09/20/67 
09/18/67-09/21/67 
09/19/67-09/22/67' 
09/20/67-09/23/67 
09/21/67 -09/24/67 
09/22/67-09/25/67 
09/23/67-09/26/67 
09/24/67-09/27/67 
09/25/67 -09/28/67 
09/26/67-09/29/67 
09/27/67-09/30/67 
09/28/67-10/01/67 
09/29/67-10/02/67 
09/30/67-10/03/67 

10/02/67-10/04/67 
10/03/67-10/05/67 
10/04/67-10/06/67 
10/05/67-10/07/67 
10/06/67 -10/09/67 
10/07/67-10/10/67 
10/08/67-10/11/67 
10/09/67-10/12/67 
10/10/67-10/13/67 
10/11/G7-10/14/67 
10/12/G7-10/15/67 

indow 
pening 
.M.T. 

23:37 
00:31 
02:15 
04:Ol 
05:52 
07:47 
coast 1 
coast 1 
coast 1 
12:21 
12:19 
12:16 
12: 13 
12:09 
12:06 
12:20 
13: 13 
14:06 
15:OO 
:oast t 
:oast t 
:oast t 
:oast t 
:oast t 
20: 13 
20: 53 
11:30 
22:05 
23:34 

)1:22 
13: 14 
)7:16 
)7:16 
:oast t 
:oast t 
:oast t 
10:34 
10:3 1 
10:27 
10:23 

GDI C-BTD65-069 

Table 4.  Parking Orbit Ascent. (Continued) 

- 
'indow 
,ength 
min.) 

152 
187 
172 
155 
119 
51 

e i s  le 
e is le  
e is le 
11 
72 

130 
146 
159 
171 
165 
121 
78 
37 

e is gr 
e is gr 
e is gr 
e is gr 
e is gr 
24 
71 

124 
L79 
179 

.64 

.45 
75 

6 
e is le, 
B is le, 
B is le, 
52 

115 
14 1 
155 

- 

aunch Azimuth 
((It - 

pening 

95.5 
90.0 
90.0 
90.0 
90.0 
90.0 
than 2 
than 2 
than 2 
90.0 
90.0 
90.0 
90. 0 
90.0 
90.0 
92.1 
98.6 

t04.6 
. O S .  8 
ter tha 
ter tha 
ter tha 
cer tha 
:er tha 
.11.5 
.06.1 
99.4 
91.8 
90.0 

90.0 
90.0 
90.0 
90.0 
than 2 
than 2 
than 2 
90.0 
90.0 
90.0 
90.0 

- 
L 
:losing 

114.0 
114.0 
114.0 
114.0 
108.9 
96.7 

iinutes 
1inllteS 

iinutes 
91.5 

101.5 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
20 min 
20 min 
20 min 
20 min 
20 min 
114.0 
114.0 
114.0 
114.0 
114.0 

114.0 
114.0 

90. 7 
90.7 

l inUteS 

.inUtes 

.inUtes 
97.6 

110.6 
114.0 
114.0 

Parking Orbit 
Coast Time 

(m 
pening 

20.0 
19.0 
15.3 
11.7 

8.1 
9 . 6  

- 

2.6 
5.7 
8.8 

11.9 
15.0 
18.0 
20.0 
20.0 
20.0 
20.0 
'S 
S 
S 
'S 

S 

to. 0 
io.0 
30.0 
30.0 
17.1 

.3 * 3 
9.5 
5.9 
2 .3  

4.7 
7 .8  

10.9 
14.0 

- 
Losing 

12.3 
9.4 
6.5 
3.7 
2 .0  
2.0 

- 

2.0  
2 .0  
2.2 
4.6 
6.9 
9.3 

11.7 
14.0 
16.2 
!8.2 

.8.8 

.6.5 

.3.8 

.o. 9 
7.9 

4 .9  
2 .1  
2 .0  
2.0  

2 . 0  
2 . 0  
3.8 
6 .2  

,unar Lighting 
37 [leg UJ 

(h - 
Light - 

340 
3 16 
291 
266 
241 
217 
192 
167 
143 

354 
329 

235 
210 
185 
160 
135 
110 

11 

347 
322 
298 
273 
248 

223 
198 
173 
14H 

48 
2 3  

l r r iva l  
Time 
r-min.) 

20: 10 
21:01 
21:51 
22:43 
13:36 
d032 

)4:24 
)5:16 
16: 05 
)6:49 
)7:31 
)8: 11 
)8:50 
)9:30 
LO: 11 
LO: 55 

.6:09 

.1:03 

.7:55 

.8:47 

.9:37 

!0:30 
!1:24 
!2:%1 
!3:21 

19:l-I 
34:03 
04:48 
05:30 

4-34 



. 

1 
i iiidow 
,ength 
[ niin . ) 
167 
179 
135 

92 
50 
11 

e is g r  
e is g r  
e is g r  
e is g r  

Launch Date - 
Arrival Date 

90.0 
90.0 
96.5 

102.7 
108.2 
112.8 
iter tha 
i ter tha 
iter tha 
i ter tha 
ter tha 
108.9 
102.9 
95.9 
90.0 
90.0 
90.0 
90.0 

90.0 
than 2 
than 2 

10/13/67-10/16/67 
10/14/67-10/17/67 
10/15/67-10/18/67 
10/16/67-10/19/67 
10/17/67-10/20/67 
10/18/67-10/21/67 
10/19/67-10/22/67 
10/20/67-10/23/67 
10/21/67-10/24/67 
10/22/67-10/25/67 
10/23/67-10/26/67 
10/24/67 - 10/27 /67 
10/25/67-10/28/67 
10/26/67-10/29/67 
10/27/67-10/30/67 
10/28/67-10/31/67 
10/30/67-11/01/67 
10/3 1/67 -1 1/02/67 

11/01/67-11/03/67 
11/02/67-11/04/67 
11/03/67-11/05/67 
11/04/67-11/07/67 
11/05/67-11/08/67 
11/06/67-11/09/67 
11/07/67-11/10/67 
11/08/67-11/11/67 
11/09/67-11/12/67 
11/10/67-11/13/67 
11/11/67-11/14/67 
11/12/67-11/15/67 
11/13/67-11/16/67 
11/14/67 -11/17/67 
11/15/67-11/18/67 
11/16/67 -11/19/67 
11/17/67-11/20/67 
i 1/18/67 -11/21/67 
11/19/67-11/22/67 
11/99/67-11/23/67 
11/2 1/67 -11/24/67 
11/22/67-11/25/67 

- 
I ni I ow 
pening 
.hl.T. 

10:20 
10:16 
11~07 
12:oo 
12:55 
13:50 
coast t 
coast t 
coast t 
coast t 
coast t 
1 8 4 9  
19:26 
20:Ol 
20:50 
22:35 
00:25 
02:21 

3 4 9 6  
coast t 
coast t 
coast t 
0898  
08:44 
08:41 
08:37 
0 8 3 3  
08:29 
09: 02 
09:55 
10:49 
11:44 
coast t 
coast t 
coast t 
coast t 
coast t 
1 6 4 9  
17:27 
18:Ol 

Table 4. 

GDI C-BTD65-069 

Parking Orbit Ascent. (Continued) 

,sunch Azimuth 

losing 

114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
20 rnin 
20 min 
20 min 
20 rnin 
20 min 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
107. 2 

9-4.8 
iinutes 
l i n U t e S  

1 i n U t e S  

93.8  
105.5 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
20 min 
20 min 
20 min 
20 min 
20 min 
114.0 
114.0 
114.0 

- 

Parking Orbit 
Coas t  Time 

( 111 

Npeni ng 

17.0 
19.9 
20.0 
20.0 
20.0 
20.0 

- 

?S 

? S  

?S 
? S  

3 s  

20.0 
20.0 
20.0 
19.1 
15.3 
11.5 

7 . 7  

4 . 0  

3.4  
6.7 
9.9 

13.0 
16.0 
19.0 
20.0 
20.0 
20.0 
20.0 
?S 
? S  

: S  

: S  

: S  

20. n 
20.0 
20.0 

losing 

8 .5  
10.9 
13.2 
15.5 
17.6 
19.5 

- 

17.7 
15.2 
12.5 
9.5 
6.5 
3.6 
2 .0  

2 . 0  

2.0  
2 . 0  
3 .0  
5.4 
7.8 

10.1 
12.5 
14.7 
16.9 
18.9 

18.5 
1 6 . 2  
13.7 

unar Lighting 
37 deg LV 

(t - 
Light 

304 
280 
255 
230 
206 
181 

32 
7 

344 
319 
294 
270 
245 

96 
71 
46 

- 
ark 

336 
312 
287 
262 
237 

2 12 

112 
87 
62 
37 
13 

4rrival 
Time 
r-min.) 

06: 10 
06:49 
07:29 
08:09 
08:52 
09:37 

14:51 
15:42 
16:32 
17:22 
18:13 
19:06 
20:03 

11:03 

01 :os 
01:59 
02:46 
D3:29 
04: 10  
04:49 
05:28 
06:08 
06:50 
37:35 

12:46 
13:36 
14: 24 

4-35 



. 

Launch Date - 
Arrival Date 

11/23/67-11/26/67 
11/24/67-11/27/67 
11/25/67-11/28/67 
11/26/67-11/29/67 
11/28/67-11/30/67 
11/29/67-12/01/67 
11/30/67-12/02/67 

12/0 1/67 -12/03/67 
12/02/67-12/04/67 
12/03/67-12/05/67 
12/04/67 -12/07 /67 
12/05/67-12/08/67 
12/06/67-12/09/67 
12/07/67-12/10/67 
12/08/67-12/11/67 
12/09/67-12/12/67 
12/10/67-12/13/67 
12/11/67-12/14/67 
12/12/67-12/15/67 
12/13/67-12/16/67 
12/14/67-12/17/67 
12/15/67-12/18/67 
12/16/67-12/19/67 
12/17/67-12/20/67 
12/18/67 -12/21/67 
12/19/67 -12/22/67 
12/20/67-12/23/67 
12/21/67-12/24/67 
12/22/67-12/25/67 
12/23/67 -12/26/67 
12/24/67-12/27/67 
12/26/67-12/28/67 
12/27/67 -12/29/67 
12/28/67-12/30/67 
12/29/67-12/31/67 
12/30/67 -0 1/0 1/68 
12/31/67-01/02/68 

01/01/68-01/03/68 
01/02/68-01/05/68 

GDI C-BTD65-069 

Table 4. Parking Orbit Ascent. (Continued) 

1 
i nd OXY 

Iening 
.hf.T. 

21:40 
22:30 
0199  
03:36 
coast t 

coast t 
coast t 
0 6 5 6  
06:53 
06:49 
06:46 
06:42 
06:56 
07:49 
D8:42 
09:37 
coast t 
coast t 
coast t 
coast t 
coast t 
14:49 
15:28 
16: 03 
16:35 
17:34 
19: 12 
20:55 
22:46 
00:43 
coast  t 
coast  t 
coast t 
05:OG 
03:04 

05:Ol 
04:57 

mdow 
,ength 
min.) 

177 
179 
163 
146 
78 

6 

- 

e is le 

e is le 
e is le 
65 

130 
146 
159 
171 
165 
121 
78 
37 

e is gl 
e is gi 
e is gi 
e is gi 
e is gl 
20 
63 

110 
160 
183 
169 
153 
112 
42 

e is le 
e i s  le 
e is le 
3 3 

IO0 

140 
154 

aunch Azimuth 

91.8 
90.0 
90.0 
90.0 
90.0 
90.0 
than 2 

than 2 
than 2 
90.0 
90.0 
90.0 
90.0 
90.0 
92.1 
98.6 

104.5 
109.8 
t e r  tha 
ter tha 
ter tha 
ter tha 
ter tha 
111.9 
107.0 
101.0 
94.2 
90.0 
90.0 
90.0 
90.0 
9 0 . 0  
than 2 
than 2 
than 2 
90.0 
90.0 

90.0 
90.0 

losing 

114.0 
114.0 
114.0 
114.0 
101.1 
90.8 

inutes 

inutes 
inutes 
99.9 

114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
20 min 
20 mir 
20 min 
20 min 
20 min 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114. U 
107. 6 

95.3 
inutes 
inutes 
inutes 
94.6 

1 0 7 . 1  

114.0 
114.0 

larking Orbit 
Coast Time 

ilT 

Dening 

20.0 
17.2 
13.5 
9.8 
6.0 
2.3 

- 

5.3 
8.6 

11.8 
14.9 
18.0 
20.0 
20.0 
20.0 
20.0 
! S  

!S 

!S 

!S 

!S 

20.0 
20.0 
20.0 
20.0 
18.5 
15.0 
11 .4  

7 .  ti 
4 . 2  

3. 7 
7 . 1  

10.4 
13.7 

osing 

0.9 
8.1 
5.1 
2 .3  
2 . 0  
2 .0  

- 

2 . 0  
2 .1  
4 .5  
6.9 
9.3 
1 . 7  

6.2 
a. 2 

4. n 

9.0 
6.9 
4.5 
1 .8  
9 .1  
6. 3 
3 .  (i 
2 . 0  
2 . 0  

2 .  ( 1  

2 .  ( I  

3.4 
5.9 

unsr Lighting 
37 tleg \\ 
(h 
Light 

21 

334 
309 

160 
135 
111 

86 
61 
37 
11 

- 
u k  - 
35 1 
326 
301 
276 
25 1 

15 1 
127 
102 
77 
52 
28 

3 

341 
3 1 (i 

2 1 6  
191 

167 
142 

irrival 
Time 
r-min.) 

15: 12 
16:00 
16:50 
17:43 
18:41 
19:43 

23:49 
)0:40 
)1:25 
)2:07 
)2:47 
13: 27 
)4:06 
34:47 
)5:31 

10:42 
11:33 
12:21 
13:08 
13:54 
14:42 
1 5 : x  
1 (i :2  r, 
11:24 

? 1 :3:3 
22: "X 

23:17 
on :o i  

4-56 



. 

01/03/68-01/06/68 
01/04/68-01/07/68 
01/05/68-01/08/68 
01/06/68-01/09/68 
01/07/68-01/10/68 
01/0 8/6 8-01/11/68 
01/09/68-01/12/68 
01/10/68-01/13/68 
01/11/68-01/14/68 
0 1/12/G 8-01/15/68 
01/13/68-01/16/68 
01/14/68-01/17/68 
01/15/68-01/18/68 
01/16/68-01/19/68 
01/17/68-01/20/68 
01/18/68-01/21/68 
01/19/6 8-01/22/68 
01/20/68-01/23/68 
01/2 1 / G  8-01/24/G8 
0 1 /2 3 /ti 8 -0 1/25/68 
01/24/68-01/26/68 
01/25/68-01/27/68 
0 1 /2G /6 8-0 1/2 8/6 8 
01/27/68-01/29/68 
01/28/6 8-01/30/68 
0 1 /29 / 6  8-0 1 /3 1/6 8 
0 1 /3 0/6 8-02/0 1 /6 8 
01/3 1/68-02/02/68 

02/01/68-02/03/68 
02/02/G8-02/05/68 
02/03/68-02/06/68 
02/04/68-02/07/68 
0%/05/G8-02/08/68 
02/0 G / 6  8-02/09/68 
02/07/68-02/10/68 
02/08/68-02/11/68 
02/09/G8-02/12/68 
o2/10/68-02/13/68 
02/11/68-02/i4/68 
02/12/68-02/15/68 

'indo\$ 
IIienirly: 
;.XI.T. 

04:54 
04:50 
05:40 
06:34 
07:28 
08:23 
coast 1 
coast t 
coast 1 
coast t 
12:46 
13:27 
14:04 
14:37 
15: 19 
16:56 
18:3G 
2 0 2 2  
22:15 
coast t 
coast t 
coast t 
03:19 
03:lG 
03:13 
03:09 
03:05 
03:02 

03:29 
04: 23 
05:18 
06: 13 
coast I 
coast 1 
coast 1 
coast 1 

4 coast 1 
11:21 

I 12:oo 
I 12:35 

I 

I 
I 

GDI C-BTD65-069 

Tnhle 4. Parking Orbit Ascent. (Continued) 

' i  ndmv 
xngth 
mi n. ) 

167 
179 
137 

93 
51  
13 

le is gr 
le is gr 
le is gr 
le is gr 

8 
50 
97 

147 
187 
173 
158 
13ti 

(5 6 
ie is le 
ie is le 
ie i s  IC 

3 
09 

132 
148 
161 
174 

155 
109 

66 
26 

le is gi 
le is gi 
le is gi 
le is g1 
le is g1 

32 
79 

130 

lunch  r27i tnuth 

96.3 
102.5 

112.6 
ter tha  
ter tha 
ter tha 
ter tha  
113.2 
108.5 
L02.7 
96.0 
90.0 
90.0 
90.0 
90.0 
9 0 . 0  

t h a n  2 
than 2 
tnan  2 
90. 0 
90.0 
30.0 
90.0 
90.0 
90.0 

93.7 
LOO. 2 
106.1 
111.1 
ter tha 
ter tha 
ter tha 
te r  tha 
ter tha 
110.6 
105.0 
98.4 

L08.0 , 

I 

losing 

114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
20 min 
20 min 
20 min 
20 min 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
112.7  
99.2 

mutes 
inutcs 
mutes 
9 0 . 4  

100.8 
114.0 
114.0 
114.0 
114.0 

114.0 
114.0 
114.0 
114.0 
20 min 
20 min 
20 min 
20 min 
20 rnin 
114.0 
114.0 
114.0 

1-57 

'arking Orbit 
C o a s t  Time 

- 
pening - 
16.8 
19 .8  
20.0 
20.0 
20.0 
20.0 
? S  

3s 
?S 

?S 

20.0 
20.0 
20.0 
20.0 
19.4 
16.0 
12 .5  

8 . 9  
5 . 4  

2 . 1  
5 . 5  
8 .9  

12.2 
15.4 
18.6 

20.0 
20.0 
20.0 
20.0 
3s 

3s 

?S 

3s 

?S 

20.0 
20.0 
20.0 

- 
losing 

8.4 
10.8 
13.2 
15.4 
17.5 
19.4 

19.6 
17.5 
15 .1  
12.5 
9.8 
7 . 1  
'4. -4 
2 . 0 
2 . 0  

2 . 0  
2 . 0  
2 . 3  
4 .8  
7.3 
9.8 

12.3 
14.6 
16.8 
18.8 

18.4 
1 6 . 1  
13.4 

,unar  Lighting 
37 (leg \Y 

2 
Light - 

349 

225 
200 
175 
151 
126 
101 
i (i 
51 
2G 

265 
240 
2 15 

- 
ark - 
117 

92 
68 
43 
18 

281 
2 3G 
231 
206 
182 
157 

132 
108 

83 
58 

4rrivnl 
Time 
r-min.)  

00:43 
01:23 
02:03 
02:43 
03:26 
04:11 

08:36 
09:29 
10:18 
11:06 
11:53 
12:40 
13.28 
14:19 
15:1'4 

19:1x 
%0:14 
":05 
21:52 
22:36 
23: 17 

23:57 
00:38 
01:20 
02:04 

07:19 
08:10 
09:00 



Launch Date - 
Arr ivd  Date 

02/13/68-02/16/68 
02/14/68-02/17/68 
02/15/68-02/18/G8 
02/16/68-02/19/68 
02/17 /6 8-02/20/68 
02/18/6 8-02/2 1/68 
02/20/68-02/22/68 
02/21/68-02/23/68 
02/22/68-02/24/68 
02/23/68-02/25/68 
02/24/68-02/26/68 
02/25/68-02/27/68 
02/26/68-02/28/68 
02/27/68-02/29/68 
02/28/6 8-03/0 1/68 
02/29/68-03/02/68 

03/01/68-03/03/68 
03/02/68-03/04/68 
03/03/68-03/06/68 
03/04/G 8-03/07/68 
03/05/68-03/08/68 
03/06/68-03/09/68 
03/07/68-03/10/68 
03/08/68-03/11/68 
03/09/G8-03/12/68 
03/10/68-03/13/68 
03/11/68-03/14/68 
03/12/68-03/15/G8 
03/13/68-03/16/68 
03/14/68-03/17/68 
03/15/68-03/18/68 
03/16/68-03/19/68 
03/17/68-03/20/68 
03/18/68-03/21/68 
03/19/68-03/22/68 
03/20/ii 8-03/23/68 
03/21/68-03/24/68 
03/22/68-03/25/68 
03/23/68-03/26/68 
03/24/68 -03/2 7 /6 8 

' i n d  ou 
pen i ng 
i.M.?'. 

13:08 
14: 37 
16: 18 
1X:04 
19:5F 
21:55 
coast t 
coast t 
coast t 
01 :31 
01:27 
0 1  :22 
01: 18 
01: 14 
01:18 
02: 13 

03: 07 
04:02 
04:58 
coast t 
coast t 
coast t 
coast t 
OD: 14 
09:54 
10:30 
11:04 
12:05 
13:48 
15:3G 
17:29 
19:30 
coast t 
coast t 
coast t 
2 3 : 4 i  
23:42 
23 :m 
2 3 3 3  
23:28 

Table 4 .  

' i ntl mv 
.ength 
niin.) 

182 
17 8 
163 
145 

X3 
15 

ie i s  le 
ie i s  I C  
ie is le 

43 
109 
142 
156 
169 
173 
127 

82 
40 

2 
le is gr  
le is gr 
ie is gr 
le is gr 
11 
55 

106 
15 8 
184 
169 
152 
105 

33 
e is le 
le is le  
e is le 
21 
89 

13G 
131 
164 

GDI C-BTD65-069 

Parking Orbit Ascent. (Continued) 

.aunch Azimuth 
((1, - 

Ipenlng 

91.2 
90.0 
90.0 
90.0 
90. 0 
90 .0  
than 2 
than 2 
than 2 
90.0 
90.0 
90 .0  
90.0 
90.0 
90.9 
97.7 

104.0 
109.4 
113.8 
t e r  th: 
ter th: 
ter th: 
ter t b  
112.9 
107.9 
101.7 
94.5 
90.0 
90.0 
90. 0 
9 0 . 0  
9 0 . 0  
than 2 
than 2 
than 2 
90. 0 
90.0  
90 .0  
90. i) 
90.0 

L 
' losing 

114.0 
114.0 
114.0 
114.0 
102.2 

91.8 
iinutes 
iinutes 
iinutes 

96. 1 
109.2 
114.0 
114.0 
114.0 
114.0 
114.0 

114.0 
114.0 
114.0 
20 min 
20 min 
20 min 
20 min 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
106. 0 

94. I 
iinutes 
iinutes 
iinutes 

92 .7  
1 0 4 . 4  
114.0 
114.0 
114.0 

(n 
pening 

20.0 
17.0 
13.4 

9 . 9  
t i .  3 
2 . 8  

4 . 2  
7 . 6  

1 0 . 9  
14.1 
17.3 
20.0 
20 .0  

20.0 
20.0 
20 .0  
35 

?S 

? S  

3s 

20.0 
20.0 
20 .0  
20.0 
18.5 
14.8 
1 1 . 1  

7 . 4  
3.7  

3 .  1 
ii. 1 
9 . 7  

19.0 
16. 1 

- 
losing 

LO. 7 
7.9 
5.1 
2 . 4  
2 .  ( 1  

2.  0 

- 

2 . 0  
2 . 0  
3 . 7  
6 .2  
8.8 

11.3 
13.7 

16. 0 
18.1 
19.9 

19.5 
17.3 
14.7 
11.9 
9.0 
6 . 1  
3 .  3 
2 . 0  
2 0 

2 .  0 
2 .  i) 
2 0 

5.  3 
7.9 

unar Lighting 
37  deg L!. 

(k - 
Light 

190 
165 
140 
11 f i  

!I 1 
(i(i 

328 
303 
279 
254 
229 
204 
179 
154 
12!) 

2 !I 
1 

- 
a r k  

320 
295 
271  
246 
221 
196 
172 

147 
122 
98 

;;:<A 
309 
2 84 

Arrival 
T ime  
ir -niin.) 

~ 

09:48 
10:36 
11:25 
12:15 
I 3 : I 0 
14:O'i 

1x:0j 

1 X : N  
19:45 
20:29 
21:11 
21:52 
22:33 

23: 14 
23:57 
00:43 

05:05 
05:58 
06:48 
07:38 
08:27 
09: lG 
10:08 
1 1  : i )3 
12:u0 

1 (i :00 
l( i . .>: i  
1t:41 
18:2(i 

19:08 

4-58 



L . 

,aunch Azimuth 
Launch [)ate - 
Arrival Ih tc  

Parking O h i t  
Coast  'I'imc 

_ _ _ _ _ _ ~  

)3/25/68-03/28/68 
03/27/68-03/29/68 
03 /2 8/G 8-03/30/68 
03/29/68-03/3 1/68 
03/30/68-04/01/68 
03/3 1/68-04/02/68 

90 .0  
90.0 
90.0 
90.0 
90.0 
93.0 
99.6 

105.6 

04/01/6 8-04/04/68 
04/02/68-04/05/68 
04/03/68-04/06/68 
04/04/68-04/07/68 
04/05/68-04/08/68 
04/06/68-04/09/68 
04/07/68-04/10/68 
04/08/68-04/11/68 
04/09/68-04/12/68 
04/10/68-04/13/68 
04/11/G 8-04/14/68 
04/12/68-04/15/68 
04/13/68-04/16/68 
04/14/68-04/17/68 
04/15/68-04/18/68 
04/16/68-04/19/68 
04/17/68-04/20/68 
04/18/6 8-04/21/68 
04/19/68-04/22/68 
04/20/68-04/23/68 
04/2 1/6 8-04/24/68 
04/22/68-04/25/68 
04/23/68-04/26/68 
04/24/68-04/27/68 
04/26/68-04/28/68 
04/27/68-04/29/68 
04/28 /G 8-04/30/68 
04/29/68-05/01/68 
04/30/68-05/02/68 

100.2  ; .,.-I 
114.0 i n.i 
114.0 12.0 
114.0 15.1 
114.0 18.3 
114.0 20.0 
114.0 , 20.0 
114.0 20.0 

05/01/68-05/04/68 
05/02/68-05/05/68 
05/03/6 8-05/06/68 107.7 

23:24 
00: 04 
00: 59 
01:54 
02:49 
coast I 

coast I 
coast I 
coast I 
coast I 
07:48 
08:25 
08:59 
09:31 
11:07 
12:53 
14:47 
l(i:4X 
coast I 
coast 1 
coast I 
coast 1 
21:Xi 
21:51 
21:47 
21:42 
21:38 
21:59 
22:53 
23:47 
00:43 
coast I 
coast I 
coast I 

114.0 120.0 

\\'i IN~OM' 

Length 
(min.) 

176 
144 

99 
55 
14 

ne is gi 

ne is gr 
me is gi 
me i s  gi 
ne is gi 

32 
79 

130 
184 
177 
161 
138 

(i2 
me is le 
ne is le 
me is le 
me is le 

(j 6 
130 
147 
160 
172 
159 
114 

~ 70 
' 28 

e is gi 
$e is gi 
b e  is gi 

coast t ihe is gi 

coast ti/ne is gi 
05:46 \ 14 
06:23 ' 57 

GDI C-RTD65-069 

Parking Orbit Ascent. (Continued) 

* )pening Closing Opening 

101.7 
107.6 
112.4 
ster th 

114.0 19.2 
114.0 20.0 
114.0 20.0 

20.0 

) 

: 1 os ing 

10.4 
12 .8  
15.1 
1 7 . 3  
19.3 

18.5 
16.1 
13.4 
10.6 

7. G 
4 .  G 
2 . 0  
2 . 0  

2 . 0  
2 . 1  
4.6 
7 . 1  
9. 6 

12.0 
14.4 
16.6 
18.7 

19.3 
17.2 

unar Lighting 
37 deg 11. 

(t - 
Light 

341 
3 16 
292 
267 
242 
217 
I92  

G 7 
42 
17 

lark 

259 
235 
210 
185 
161 

12  

346 
322 
297 
272 
248 
223 

74 
49 

Arrival 
Time 

ir -min.) 

19:49 
20: 29 
21: 10 
21:53 
22:38 

03:45 
04:35 
05:25 
06: 13 
07:03 
01:54 
08:49 
09:47 

14:50 
15:40 
16:25 
17:08 
17:48 
18:28 
19:09 
19:50 
20:34 

01:37 
02:26 



Launch Date - 
Arrival Date 

05/04/68-05/07/68 
05/05/68-05/08/68 
05/06/6 8-05/09/68 
05/07/68-05/10/68 
05/08/68-05/11/68 
05/09/68-05/12/68 
05/10/68-05/13/68 
05/11/6 8-05/14/68 
05/12/68-05/15/68 
05/13/68-05/16/68 
05/14/68-05/17/68 
05/15/68-05/18/68 
05/16/68-05/19/68 
05/17/68-05/20/68 
05/18/68-05/21/68 
05/19/68-05/22/68 
05/20/68-05/23/68 
05/21/68-05/24/68 
05/22/68-05/25/68 
05/23/68-05/26/68 
05/24/68-05/27/68 
05/25/68-05/28/68 
05/26/68-05/29/68 
05/28/68-05/30/68 
05/29/68-05/31/68 
05/30/6 8-06/02/68 
05/31/68-06/03/68 

06/01/68-06/04/68 
06/02/68-06/05/68 
06/03/68-06/06/68 
06/04/68-06/07/68 
06/05/68-06/08/68 
06/06/68-06/09/68 
06/07/68-06/10/68 
06/08/68-06/11/68 
06/09/68-06/12/68 
06/10/68-06/13/68 
OG/11/68-0G/14/68 

06/l2/68-06/15/68 
06/13/68-06/16/68 
06/14/68-06/17/68 

'indow 
pening 
;.M.T. 

06: 67 
07: 29 
08:26 
10:09 
11:57 
13:55 
l(i:03 
coast  I 

coast  
coast  i 

20:08 
20:04 
19:59 
19:55 
19:51 
19: 54 
20:48 
21:43 
22:37 
23:33 
coast  1 

coast I 

coast i 
coast I 
03:46 
04:24 
04:59 

05:30 
06:OO 
07:35 
09:17 
11:07 
13:07 
coast  1 

coast  I 
coast  1 

l8:20 
18:15 
18:11 
18:07 
18:03 

GDIC-BTD65-069 

Table 4. Parking Orbit Ascent. (Continued) 

'indow 
.en@ 
niin.) 

105 
157 
184 
169 
152 
101 
25  

le is le 
le is le 
le is le 

41 
110 
142 
156 
169 
173 
128 

83 
41 

3 
e is gr 
le is gr 
!e is gr 
le is gr 

2 
42 
88 

136 
187 
175 
160 
140 
65 

le is le 
le is le 
e is le, 
10 
81 

136 
152 
165 

.aunch Azimuth 

101.6 
94.6 
90.0 
90.0 
90.0 
90.0 
90.0 
than 2 

I than 2 
# t h a n 2  

90. 0 
90. 0 
90. 0 
90.0 
90.0 
90.9 
97.6 

103.8 
109.3 
113.7 
iter tha 
iter tha 
iter tha 
iter tha 
113.8 
109.4 
103.9 

97.4 
90.3 
90.0 
9 0 . 0  
90 .0  
90.0 
than 2 
than 2 
than 2 
90.0 
9 0 . 0  
90.0 
90.0 
90 .0  

L 
'losing 

114.0 
114.0 
114.0 
114.0 
114.0 
105.2 

93.1 
I inUteS 

I inUteS 

I inUteS  
95.8 

109.3 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
20 min 
20 min 
20 min 
20 min 
114.0 
114.0 
114.0 

114.0 
114.0 
114.0 
114 .0  
113.4 

98.9 
iinutes 
iinutes 
iinutes 

91.3 
103. 0 
114.0 
114.0 
114.0 

4-60 

'arking Orbit 
Coast Time 

3 
Dening 

20.0 
20.0 
18.6 
L4.9 
11.1 
7 .2  
3 . 3  

- 

4.1 
7 . 6  

LO. 9 
14.2 
17.3 
20. 0 
20. 0 
20.0 
20.0 
20.0 
S 

' S  

S 

S 

20. 0 
20.0 
?O. 0 

20.0 
'0.0 
L6.6 
12.9 
I). 2 
5 . 3  

2 . 3 
( i .  1 
I). G 

13.0 
LO. 2 

- 
osing 

4.7 
2.0 
9 .1  
6.2 
2. 3 
2 . 0  
2 . 1  

- 

2 . 0  
2 .0  
3 .8  
6.3 
8.8 
1.3 
3.6 
5 .9  
8.0 
9.9 

9.9 
7 . 9  
5.6 

3 .1  
0.4 
7 . 6  
4 . 7  
2 . 0  
2 . 0  

2 . 0 
2 . 0  
2 . 8  

5 .4  
7 . 9  

unar Lighting 
37 deg U' 

(1 
Light - 

354 
329 
3 04 
679 
?. 54 
229 

129 
I04 

79  
54 
30 
5 

14 0 
) I ( ;  
2 $1 1 

190 
1 f i  5 
140 

116 
91 

- 
u-k - 
24 

334 
309 
2 84 
259 

135 
110 
86 

61 
36 
11 

Arrival 
Time 
ir-min.) 

03: 14 
04:01 
04:49 
05:38 
of; : 3 0 
0728  
0X:29 

12:42 
13:35 
14:23 
15:07 
15:48 
16:28 
17:08 
17:49 
18:32 
19: 18 

23:33 
00:22 
01:09 

01:55 
02:41 
03:28 
0 4 : l l i  
I)., : 1 0  
1lli:llh 

111:27 
11 :2-4 
1 2 : l I i  

13:03 
13:4(j 



I -  + 

177 
142 
97 
54 
14 

m e  is 
m e  is g r  

06/15/68-06/18/68 
0(;/16/68-06/19/68 
0G 11 7 ’G8-06/20/68 
OG/18/G8-06/21/68 
06,’19, 68-06/22/68 
06/20/G8-06/23/68 
06/21/68-06/24/68 
06/22/G8-06/25/68 
06/23/68-06/26/68 
06/24/G8-06/27/68 
06/26/68-06/28/68 
06/27/68-06/29/68 
06/28/68-06/30/68 
0 6 /29 /6 8-07 /02/68 
06/30/6 8-07/03/68 

90.0 114.0 ’ 
95.5 114.0 

102.0 114.0 
107.7 114.0 
112.4 114.0 

gr?a te r  tha.120 mini 
:ater tha I 20 mini 

‘ 1  I l l  I f  I\V 

I])C!il I I lK  

;.A1 .‘I . 

me is greater  tha 
m e  is g r  :ater than 
m e  is g r  :ater tha 

31 110.7 
80 104.9 

126 98.7 
176 91.8 
17 8 90.0 

I 

17:59 
18:42 
19:37 
20:32 
21:27 
coast 
coast 
coast 
coast 
coast 
02: 25 
03:03 
03:38 
04:08 
05: 25 

07:02 
OS:4ii 
1 0:;;n 
1 2 : I l  
co:\st 
C‘(JiISt 

coast 
l i j : 3  

1 (i:24 

I(i:PO 
lti: 16 
16: 12 
l6:40 

1 20 minl 
20 mini 

1 20 mini 
114.0 
114.0 
114.0 
114.0 
114.0 

GDI C-BTD65-069 

Tnblc 4 .  Parking Orbit Ascent. (Continued) 

1 m g t h  

90.0 
9 0 . 0  
90. 0 

1 9 90. 0 

11; 90. 0 ‘ 174 90.0 
~ 154 ~ 93.8 

l t i l  1 90.0 

114.0 
1 1 4 . 0  
10:1. (i 

9 2 .  2 
ninutes 
ninutes 
ninutes 

9;. 9 
11’. 8 
114.0 
114.0 
114.0 
114.0 

17:36 I 108 I 100.5 1114.0 

0l:40 j 113 1100.5 1114.0 
02:11 i l( i2 

I I 

‘pen i ng 

19.4 
20.0 
20.0 
20.0 
20.0 
3s 

3s 

2s 
:S 

:S 

20.0 
20.0 
20.0 
20.0 
17.5 

14.0 
10.4 
(i. i 
:: . 0 

4 . 7  
s . 3  

1 1 . 3  

15.2 
18.5 
2n. o 
20.0 
20. n 
20. 0 

?S 

?S 

3s 

?S 

3 5  

2il. il 
2(l. 0 
211. 1 1  

2(l. (1 

10.5 
12.9 
15.2 
17 .4  
19.3 

18.5 
16 .1  
13.6 
11.0 

8.3 

5.5 
2 .  n 
2 .  0 
2 , (1 

2 . 0 
2 .  0 

4. 3 
7 . 1  
9.7 

12.3  
14.7 
16.9 
18.9 

13.9 
lti.7 
14.3 
11 .7  

(h - 
Light 

(i G 
42 
17 

3 52 
,>.,- ,- 1 

22li 
‘I12 

1 7 7  
152 
127 
i n 3  

i 8  
33 
28 

)ark  

345 
320 

171 
147 
122 
97 
72 

48 
23 

232 

183 
158 

b08 

4rr ival  
Time 
ir -niin.) 

14:27 
15:07 
15:48 
16:30 
17:15 

22:20 
23:14 
23:59 
00:44 
01:29 

0%: IC, 
03  : 03 
0 3  .Xi 
U4.X 

I)!) :os 
l i ) , ( l : l  

11 .Oi l  

11:45 
12:28 
13:09 
13:51 
14:33 
15: 17 

2 0 : 2 2  
?1:11 
21:3ti 
22:43 

4 - 6 1  



Launch Date - 
Arrival Date 

07 /27 / 6  8-07/29/68 
07/28/68-07/31/68 
07/29/68-08/01/68 
07/30/68-08/02/68 
07/3 1/68-08/93/68 

0 8 / 0  1/6 8-08/04/68 
08/02/68-08/05/68 
08/03/68-08/06/68 
08/04/68-08/07/68 
08/05/6 8-08/08/68 
08/06/68-08/09/68 
08/07/68-08/10/68 
08/08/68-08/11/68 
08/09/68-08/12/68 
08/10/6 8-0 8/13/68 
08/1 1/6 8-06/14/68 
0 8/12/6 8-08/15/68 
08/13/68-08/16/68 
08/14/68-08/17/68 
O8/15/68-08/18/68 
08/16/68-08/19/68 
08/17 / 6  8-0 8/20/68 
08/18/68-08/21/68 
08/19/6 8-08/22/68 
08/20/G8-08/23/68 
0 8/22/6 8-08/24/68 
08/23/68-08/25/68 
08/24/68-08/26/68 
08/25/68-08/27/68 
08/Z(i/6 8-08/2 8/68 
08/27/68-08/30/68 
0 8/28/6 8-08/3 1/68 
08/29/68-09/01/68 
08/30/68-09/02/68 
08/31/68-09/03/68 

09/01/68-09/04/68 
09/02/68-09/05/68 
09/03/68-09/06/68 
09/04/68-09/07/68 

i nd o\v 
pening 
.M.T. 

03: l l  
04:46 
06:26 
08:13 
10:lO 

coast 1 
coast 1 
coast 1 
14:42 
14:37 
14:33 
14:29 
14: 24 
14:27 
15:24 
16: 20 
17: 17 
coast t 
coast 1 
coast 1 
coast 1 
coast 1 
22:26 
23:04 
23:39 
0 O : l l  
00:52 
02:29 
04:08 
u5:54 
07 :49 
m a s t  t 
m a s t  t 
mast t 
2 0 3 S t  t 

1 2 : 3  
12:47 
12:43 
12:38 

GDI C-BTD65-069 

Table 4,  Parking Orbit Ascent. (Continued) 

r'i ndow 
.,ength 
(min.) 

182 
168 
152 
114 
43 

le is le 
le is le 
ie is le 

21 
92 

139 
155 
168 
175 
126 

80 
37 

le is gi 
le is gi 
le is gi 
le i s  gI 
le is gi 

7 
50 
97 

146 
187 
17 3 
l 5 i  
133 

(i2 
le is le 
le is le 
le is le 
le i s  le 

(5 3 
131 
148 
163 

aunch Azimuth 

(dt - 
pening 

90.0 
90.0 
90.0 
90.0 
90.0 

than 2 
than 2 
than 2 
90.0 
90.0 
90. 0 
90.0 
90.0 
90.8 
97.9 

104.3 
109.8 
ter tha 
ter tha 
ter thz 
ter  tha 
ter tha 
113.3 
108.6 
102.7 
96.1 
90.0 
90.0 
90.0 
90. 0 
90. 0 
than 2 
than 2 
than 2 
than 2 

90.0 
90.0 
90.0 
90.0 

- 
L 
:losing 

114.0 
114.0 
114.0 
108.2 

95.6 

1 i n U t e S  

iinutes 
iinutes 

92 .7  
105.2 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
20 min 
20 min 
20 min 
20 min 
20 min 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
112.2 

98. ti  

iinutes 
l i n U t e S  

iinutes 
iinutes 

98. G 
1 1 4 . 0  
114.0 
114.0 

Parking Orbit 
Coast Time 

(m 
pening 

18.4 
14.9 
11.4 
7.9 
2 . 6  

- 
- 

3 .1  
6.7 

10.2 
13.7 
17.1 
20.0 
20.0 
20.0 
20.0 
!S 

1s 
! S  

!S 

? S  

20.0 
20.0 
20.0 
20.0 
19.5 
16.0 
12.4 
x. 9 
3 .2  

3 . 2  
x .  7 

12 .2  
15.6 

- 
osing - 
9.0 
6 . 3  
3 . 6  
2 . 0  
2 .0  

2 .0  
2.0 
3.2 
5.9 
8.6 
1 .2  
3.7 
6 .1  
8.2 

9.7 
7.6 
5.2 
2.6 
9.9 
7 . 1  
4 . 3  
2 .  0 
2 .  0 

2 .  I) 
2 . 1  
4.7 
7.4 

,unar Lighting 
37 deg \I' 

(h 
Light - 

288 
2 6 3  
238 
2 13 
189 
164 
139 
114 
90 

32 T, 

200 

275 
250 

- 
a r k  - 
133 
109 
84 
5 0 
:I 4 

204 
269 
244 
220 
195 
170 
1 -1 h 
120 

9 .j 

Arrival 
Time 
ir - m in. ) 

23:28 
00: 13 
01:01 
01:46 
02:42 

06:52 
07:50 
08:49 
09:36 
10:20 
11:03 
11:45 
12:27 
13: 11 

18:15 
19:o.j 
19:35 
20:39 
21:25 
22:11 
22.51) 
2:1:4:3 
00 : 3 7 

05.2: I 
O (  i , :i 9 
07:28 
08: 13 

4-62 



09/ OS, (;8-09/08/68 
09/0ti/G8-09/09/68 
n9/'07 ,'ti 8-09/10/68 
09/08/68-09/11/68 
09/09/68-09/12/68 
09/10/68-09/13/68 
09/11/68-09/14/68 
09/12/68-09/15/68 
09/13/68-09/16/68 
09/14/68-09/i7/68 
09/15/68-09/18/68 
09/16/68-09/19/68 
09/17/68-09/20/68 
09/18/'68-09/21/68 
09/20/68-09/22/68 
09/21/68-09/23/68 
09/22/68-09/24/68 
09/23/68-09/25/68 
09/24/68-09/26/68 
09/25/68-09/28/68 
09/26/6 8-09/29/68 
09 /27 /68-09/30/68 
09/2 8/G 8-10/0 1/68 
09,/29/C8-10//02/68 
0:) /3n '(i 8-10,'03/68 

14 ,2  
l G .  5 
18.7 

19.5 
17.4 
15.0 
12.4 

I 

b I t l t l l > M  

 pen ing 
,.M.T. 

12:33 
13: 11 
14:08 
15:05 
16:02 
coast t 
coast t 
coast t 
coast t 
coast t 
21:oo 
21:36 
22:09 
22:40 
00: 0 1  
01:42 
03:28 
0523  
0 i : 2 7  
coast t 
coast t 
coast t 
11:08 
11 :E 
1 I l : X  

' 10:52 ' 10:48 
11:00 

! 11:57 
: 12:54 

GDI C-BTD65-069 

Table 4. Parking Orbit Ascent. (Continued) 

\ indow 
Length 
(inin.) 

176 
147 
99 
53 
12 

i e  is gi 
ie is gi 
le is g? 
ie is gi 

ie is gi 
29 
75 

124 
17 6 
179 
164 
146 

84 
11 

le is le 
le is le 
le is le 

40 
110 
1 4 3  

157 
17 1 
166 

,aunch Azimuth 
(de 

)pening 

90.0 
94.9 

101.6 
107.8 
112.7 
iter tha 
iter tha 
iter tha 
Iter tha 
iter tha 
110.9 
105.5 
99.1 
91.9 
90.0 
90.0 
90. 0 
90. 0 
90 .0  
than Z 
than 2 
than 2 
9 0 . 0  
90. 0 
90, II 

90.0 
90.0 
92.0 

118 9 9 . 1  
71  1105.5 

' 13:52 k 2 8  1110.9 
1 coast ti e is g r  a ter  tha 
1 coast ti, e is g r  ater tha 

18:56 1 IO 113.0 
19:33 ' 52 1108.2 

. 2O:Oci 1 100 \ 102.3 
'20 :37  150 95.5 
1 
I I 

I 

I 

! 

I I 1 ;  

I - 
losing 

114.0 
114.0 
114.0 
114.0 
114.0 
20 mir 
20 mir 
20 mir 
20 min 
20 min 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
102.2  
91.3 

IinUteS 
linutes 
LinUteS 

95.7 
109.2 
1 1 4 . 0  

114.0 
114.0 
114.0 
114.0 
114.0 
114.0 
20 min 
20 min 
20 min 
20 min 
20 min 
114.0 
114.0 
114.0 
114.0 

I'nrlting Orbit 
Coast Time 

(m 
rpening 

18.9 
20 .0  
20.0 
20.0 
20.0 
es 
es 
es 
es 
es 
20.0 
20.0 
20.0 
20.0 
17.3 
13.7 
1 0 . 0  
(i . 3 
2 .  (i 

4 . 1  
7 .  (i 

11.0 

14.4 
17.6 
2 0 . 0  

80.0 
20.0 

2 0 .  n 

3s 

? S  

3 5  

35 

2s 
20. 0 
20.0 
20.0 
20.0 

,un:ir 1,ighting 
37 tlcg a. 
(h 
Light - 
22G 
201 
176 
152 
127 

338 

313 
288 
264 
239 
614 
190 

4 1  
1 6  

1 
Dark 

331 
3 07 
282 
257 
232 
208 
183 
138 
133 

0 0  .,., 
X 

345 
320 

Arrival 
T i m e  

ir-min.) 

08:56 
09:38 
10:21 
11:05 
11:50 

1H:53 
17:44 
18:31 
19: 1 7  
20: 04 
20: 52 
21:43 
z2:31 
2 3 2 9  

0 : : : : 3  L 
04:27 
C).5 :2:; 

0g:0x 

06:51 
n7:33 
ns:i(i 
n8:59 
n9:44 

14:45 
l.5:33 
16:2(1 
17:0g 

4-62 



Launch lh te  - 
Arrival 1)att. 

186 
171 
155 
113 

4 0 
le i s  ler 
le i s  let 
le i s  ler 

19  
89 

138 
153 
166 
179 
134 

88 
43 

3 
le is g r  
le i s  gr 

1 O/16/(;H -1 0/19/68 
1 (1/17/68 -1 0/20/68 
10/19/68-10/21/68 
1 0/2 O/G8 -1 0/22/68 
10/21/68-10/23/68 
10/22/68-10/24/68 
10/23/68-10/25/68 
10/24/68-10/27/68 
10/25/G8-10/28/68 
10/2S/68-10/29/68 
10/27/68-10/30/68 
10/28/68-10/31/68 
10/29/68-11/01/68 
10/30/68-11/02/68 
1 0/31/68 -11 /03/68 

I 1 / O  1 /GR -1 1 / 0 4 / ~ 8  
1 1 /02/68 -1 1 /05/68 
11 /03/68-11/06/68 
1 I /()-I/ 68 -1 1 /07/68 
11 /05/G4 -1 1 / 0 8 / 6 8  
1 1 /06/68 -1 1/09/68 
11/07/68-13/10/68 
1 1 /Oh /(if! -1 1 /11 /68 
1 1 /OD/t iH -1 1 /12/6 8 
11 /1 0/68 -1 1/13/68 

11 /12/68-11/15/68 
11 /11/68-11/14/68 

1 1 /1:3/68 -1 1/16/68 
11/14/G8-11/17/68 
13/15/68-11/18/68 
11/17/68-11/19/68 
11/14/68-11/20/68 
1 1/19/68-11/21/68 
11/20/G8-11/22/68 
1 1 / L  l / G H  -1 1 /23/68 
ll/LP/GS-11/25/68 
1 1 / 2 3 / G  H -1 1 /26/68 

1 1 /25 /GH -1 1 /28 /68 
1 1/24/68-11/27/68 

1 
I 1 1 t  1 1  J\G 

~peiiing 
; .h l .T.  

21:24 
23:04 
00:4n 
02:42 
04:4(j 
coast ti 
coast ti 
coast ti 
09:22 
09:lG 
09:11 
09:OG 
09:Ol 
08:57 
09:50 

10:4G 
11:43 
12:40 
coast t 
coast t 
coast t 
coast t 
coast t 
17:31 
18:05 
18:36 
19:05 
20:25 
22:05 
23:.53 
01 :31 
04.02 
co:1st t 

coast t 
j coast t 

I 07:28 
~ 0 7 2 3  
~ 07:18 
I 07:14 

I 
I 

Tahle 4 

[mi n. ) 

GDI C-BTD65-069 

Parking Orbit Ascent. (Continued) 

,aunch Azimuth 

(dc 
lpening 

90. 0 
90. 0 
90.0 
90.0 
90. 0 

than 2 
than 2 
than 2 
90.0 
90.0 
90 .0  
90. 0 
90. 0 
90. 0 
9 6 . 7  

103. 3 
109 .0  
113.6 
ter tha 
t c r  tha 
t e r  iha 
t e r  tha 
.ter tha 
110.3 
105 .0  
98.8 
91.8 
90. 0 
90. 0 
90. 0 
90. 0 
90. 0 

than 2 
than 2 
than 2 
90 .0  
90 .0  
90. 0 
90. 0 

L 
:losing 

114.0 
114.0 
114 .0  
108.1 

95.1 
iinutes 
iinutes 
i inute s 

92.5 
104.7 
114.0 
114 .0  
114 .0  
114. 0 
114.0  

114. 0 
114. 0 
114. 0 
20 min 
20  min 
20 min 
20 min 
20 min 
114.0 
114.0 
114.0 
114. 0 
114.0 
114. 0 
114.0 
101.2 

90.3 
iinutes 
iinutes 
1 inute s 

99.9 
114.0 
114. 0 
114. 0 

'arking Orhit 
Coast Time 

(m 
pening 

19 .1  
15 .4  
11 .7  

7 .9  
4.1  

3 . 0  
6 . 5  

10.0 
13 .3  
1 6 . 6  
19 .8  
20. 0 

'0. 0 
20. 0 
20 0 

'S 

'S  

'S  

'S  

' 5  

20. 0 
20. 0 
20.0 
20. 0 
17. 3 
13.7  

9 .9  
6. 1 
2.1 

5 . 3  
H. 9 

1 2 . 3  
15 .7  

losing 

9 .  G 
6 .  7 
3.  8 

2 . 0  
2 . 0 

2 . 0  
2.  0 
3 . 1  
5 . 6  
8 .2  
10. 8 
13. 3 

15 .7  
17. 9 
19. H 

18. :1 
10.1 
13. 6 
1 1 . 0  

8 . 2  
5 . 3  
'> 5 

2 . 0  
2 . 0 

-.  . 

2 . 0 
2 . 2  
4 . 8  
7 5  

mar Lighting 
37 (leg 14' 

(h - 
Aght - 

152 
127 
103 

!78 
!53 
128 

7 9 
55 
30 

5 

- 
)ark 

29G 
271 
24t1 
221 
19(5 

- 

913 
71 
4t1 
21 

335 
310 
2H.T 
2(1u 

233 

133 
1 10 

85 
(i 1 

Arrival 
Time 

ir -m in.) 

17:53 
18:40 
19:31 
20:1y 

21:11 

01:2!) 
02:2.1 
03:21 
04: 07 
04:50 
05:32 
06: 1 3 

06:55 
07:39 
0h:26 

I :<:2 ( ;  
14:12 
14:57 
15:42 
1G:27 
17:15 
1 h : ( G  
1 s:r,s 
? ( I .  00 

0 0 :  I 7  
01:17 

02:49 
w:o.; 

4-64 



12/01 /G8-12/04/68 
12/02/68 -12/05/68 
12/03/68-12/06/68 
12/04/68-12/07/68 
12/05/68-12/08/68 
1 2/06/68-12/09/68 
1 2/O7/68-12/10/68 
1 1 /OS / G  8 -1 2 /11/6 8 
12,'09,'f%-l2/12/68 
12/10/68-12/13/68 
1'7/11/68-12/14/68 
12/12/68-12/15/68 
12/13/68 -1 2/16/68 
1 2/15 /GS -1 2/17/68 
12 ,  I ( ;  '69-12/18/68 
12,'lT 'GP-12/19/68 
12/18/G8-12/20/68 
1 2 j 19 // 68 -1 2/21 /G8 
12/20 /(;8-12/22/68 
1 2 / 2 1  /GY-12/23/68 
12/12/68-12/25/68 
12;23/ fj8-12/26/68 
12/24/68-12/27/68 
12/25/68-12/28/68 
12/2fj/GA-I2/29/ti8 
1 2 /  27 / G  A -1 2 / 3  0/G8 
12/?3/68-12/31/68 
1 2~"/Fh-01/01/69 

- 
\ 1 1 1 ( /  I \ '  

)pcwin 
;.hT. 1 
.- 

07:lO 
07:45 
08:41 
09:37 
10:34 

coast 
coast 
coast 
coast 
coast 
15:31 
16:06 
16:37 
17:OG 
17:5G 
19:30 
21:11 
23:oo 
O1:02 
coast 
coast 
coast 
03:39 
05:34 
05:30 

, 05:26 

GDI C-BTD65-069 

Table 4 .  Parking Orbit Ascent. (Continued) 

I, inclow 
I .ength 
( i i i i i i . )  

175 
148 
102 

57 
16 

le is gi 
ie is gi 
ie i s  gi 
ie i s  gi 
ie is gi 

21 
63 

108 
156 
183 
170 
154 
1 1 x  
44 

le i s  le 
le i s  l e  
le i s  le 

31 
105 
143 
158 

j 05:21 I 172 i 05:3: 1 164 
OG:3a I 115 

08:28 27 
coast time is gr 

I 
coast time is gr 

' 0 7 ~ 3 1  i 70 

I 
f 
I 

I 

I.aunch Azimuth 
((1, 

)pening 

90. 0 
94.7  

101 .4  
107.3 
112.3 

a te r  ths 
a te r  ths 
a ter  ths 
a te r  ths 
a ter  thz 

111.7 
106.9 
101 .1  

94.6 
90 .0  
90. 0 
90.0 
90. 0 
90 .0  

j than 2 
j than 2 
j than 2 

90.0 
90.0 
9u. 0 

90. 0 
90. 0 
92.5 
99 .4  

105.7 
110.9 

i t e r  tha 
i ter  tha 

I 

) 
: 10s 1ng 

114. 0 
114.0 
114. 0 
114.0 
114.0 

20 min 
20 min 
20 min 
20 min 
20 min 
114.0  
114.0 
114.0 
114 .0  
114.0 
114.0 
114. 0 
109. 0 

93. ti 
iinutes 
iinutes 
iinutes 

94.2 
107.9 
114.0 
114. 0 
114.0 
114. 0 
114. 0 
114. 0 
114.0 
20 mini 
20 mini 

(n l  

Jpenlng 

18 .9  
eo. 0 
20. 0 
20. 0 
20. 0 

es  
e s  
e s  
es 
e s  

20. 0 
20. 0 
20. 0 
20. 3 
18 8 
1 6 . 4  
l l . x  
\. 1 
4 . 3  

t < .  ( J  

7 .  31 
10.9 
14 .4  
17 8 
20. 0 
20.0 
20. 0 
L O  0 

? S  

X S  

1) 

.' I o s  i nfi 

10 .1  
12. G 
15.0  
17. 2 
1 9 . 3  

19. 0 
16 .9  
14 .6  
1 2 . 1  

9. '1 
6 .  7 
3 % .  9 
2 .  I1 

2 . 0 

2 .  ( I  

? . ( I  

:;. x 
6 . 5  
9 . 2  

11 .8  
1 4 . 3  
l G .  G 
1s. 7 

Junar  Lighting 
37 (leg Li '  

(k 
Light 

-- 

342 
318 
293 

141 
119 
94 
70 
45 
10 

Arrival 
Ti m e  

hr -inin.) 

O3:31 
04:12 
04:54 
05:37 
O(i:22 

11:22 
l2:Oti 
12:52 
13:X 
14:19 
15:O-l 
1 ,F -. ):.>L 
1 (i:;i:) 

1 i : : : i  

'9.1 .,,; 
22:.i!) 

2 2 : .ih 

00:4.5 
O1:29 
0 2 : l l  
02:53 
03:35 
04:20 

_ _ .  
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