






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































VEH

VEH

VEH

VEH

VEH

VEH

VEH

VEH

VEH

VEH

VEH

ENTERING

ENTER ING

ENTERING

ENTERING

ENTERING

ENTERING

ENTER ING

ENTERING

ENTER ING

ENTERING

ENTERING

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNL IGHT

LUNAR PENUMBRA

LIGHTING CUONDITIGN FOR

DAYS HRS MINS SECS

8 iz
8 . 12
8 i3
8 i3
8 14
8 14
8 15
8 15
8 16
8 16

37

37

49

50

36

36

48

49

35

35

47

15.8

26.7

57.8

17.7

26.2

51.9-

11.1

21.9

48.5

VEH 1

TIME SPENT IN KREGION
DAYS HRS MINS SECS

0

0

46

12

46

12

46

12

9.7

10.9

31.0

ii.1

25.7

10.8

10.7

26.6
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VEH

VEH

VEH

VEH

VEH

VEH

VEH

VEH

ENTER ING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

LUNAR UMBRA

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNL IGHT

LIGHTING CONDITION FOR VEH 1

DAYS HRS MINS SECS

8 17
8 18
8 18
8 19
8 19
8 20
8 20
8 21
8 21
8 2
8 22

47

34

34

46

46

33

33

45

45

31

32

57.1

4.8

15.9

4602

57.2

10.3.

39.8

50.7

59.2

TIME SPENT IN REGION
DAYS HRS MINS SECS

0

0

0

46

12

46

12

46

8.6

1l.1

30.3

11.0

10.0

29.4

11.0

10.5

021-9
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VEH ENTERING LUNAR PENUMBRA

VeH ENTERING LUNAR UMBRA

VEH ENTERING LUNAR PENUMBRA

VEH ENTERING SUNLIGHT

LIGHTING CONLITION FOR VEH 1

TIME SPENT IN REGION

DAYS HRS MINS SECS DAYS HRS MINS SECS

8 23
8 . 23
9 0
9 0

44

44

30

31

0 1 12 20.2

29.9
0 0 0 15.8

45.7
0 0 46 8.4

54.1
0 0 0 11.0

5.1

12T -9
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LIGHTING CONDITION FOR VEH 1

l6 APR 72 SBN TO TEI LAZ 72.1
VEH IN SUNLIGHT AT PHASE INITIATION

TIME SPENT IN REGIUN
DAYS HRS MINS SECS DAYS HRS MINS SECS

VEH ENTERING LUNAR PENUMBRA 9 1L 45 34.7
0 0 0 9.2

VEH ENTERING LUNAR UMBRA 9 1 45 43.8
0 0 45 55.6

VEH ENTERING LUNAR PENUMBRA 9 2 31 39.4
0 0 0 11.2

VEH ENTERING SUNLIGHT 9 2 31 50.6
0 1 14 22.8

VEH ENTERING LUNAR PENUMBRA 9 3 46 13.4
0 0 0 10.9

VeH ENTERING LUNAR UMBRA 9 3 46 24.4
0 0 45 55.5

VEH ENTERING LUNAR PENUMBRA 9 4 32 19.8
0 0 0 11.1

VEH ENTERING SUNLIGHT 9 4 32 30.9
0 1 14 21.1

VEH ENTERING LUNAR PENUMBRA 9 5 46 52.0
0 0 0 11.1

VEH ENTERING LUNAR UMBRA 9 5 47 3.1

221~9



LIGHTING CONDITIUN FOR VEH 1
lo APR 72 TEI TO ENT LAZ 72.1

VEH IN LUNAR UMBRA AT PHASE INITIATION

TIME SPENT IN REGION
DAYS HRS MINS SECS DAYS HRS MINS SECS

VEH ENTERING LUNAR PENUMBRA 9 6 27 19.5

VeEH ENTERING SUNLIGHT 9 6 27 24.6

€219



TABLE 6-II.- MISSION SHADOW TIMELINE - Continued

(b) LM descent

16 APR 72 LM TRACKING FROM PDI TO LANDING  LAZ 72+l
VEH IN SUNL[GHT AT PHASE INITIATION

TIME SPENT IN REGION
DAYS HRS MINS SgCs DATS HRS MINS SECS

7eT-9



TABLE 6-II.- MISSION SHADOW TIMELINE - Concluded

(c) LM rendezvous

LIGHTING CUNJITICN FUR VEH 2

RENUEZVUUS RADAR TRACKING PRICR TGO TPI

VEH Liv PENUMBRA AT PHASE INLTIATICN
TIME SPENT IN REGIUN
Hko> MIND SECS | HRS Miin> >tlS
Vern W TEKING LUNAR UMBRA 17¢ 1 43.8

LIGHTING LuNUITIUGN FUR VEH 2
CUAST TU LST BRAKING GATE
VEH IN PENUMBRA AT PHASE INITIATIUN

TIME SPENT IN REGIUN
HRS MIN> >ECS HRS MINS SECS

VEH ENTERING SUNLIGHT 172 55 48.0

62 T-9




6-126
REFERENCES

Mission Requirements, SA-511/CSM-113/LM~-11, J-2 Type Mission.
"MSC-039T4, through change D, July 19, 1971.

Apollo Spacecraft Program Office: CSM/IM Spacecraft Operational
Data Book, amendments 86 (vol. I, revision 3), Jan. 21, 1972;
135 (vol. II, revision -2), Jan. 14, 1972; 115 (vol. III, revision 3),
Dec. 20, 1971. SNA-8-D-02T.

Transmittal of AS-511 Trajectory Tapes for April 16, 1972. MSFC
memo no. S&E-AERO-MFG 26-T2, Jan. 28, 1972.

Systems Management Branch: Operational Trajectory Simulator Data
Package for Apollo 16 (Mission J-2) for April 16, 1972, Launch.
MSC IN 72-FM-61, Mar. 3, 1972.

Apollo Mission Techniques, Mission F and G, Transearth Injection,
Midcourse Corrections, and Entry. MSC IN SPS-040, Feb. 24, 1969,
revised June 6, 1969.

RTCC Requirements: Revised S-band Communications Blackout Data for

Apollo F and Subsequent Missions. MSC memo 6-FM23-43, Feb. 26,
1969.

¥ U.S. GOVERNMENT PRINTING OFFICE: 1972—779-262/530



