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VEHICLE 2

TRACKING TIME

RADAR TABLE

HRS MIN SEC

ACN=75
X=Y uss=-30

CRO=08
X=Y USB=30

MAD=23
X=Y USB=85

cY1=04
X=Y UsSB=30

ACN=T75
X=Y uSp=30

CRO=08
X=Y USB=30

MAD=23
X=Y USB=85

cYI=04
X=Y usSg=30

ACN=75
X=Y uUSbB=30

¢RO=-08
X=Y USB=30

0

o

4

DAY HRS MIN SEC

7

STATION ACQUISITION DATA

RA DEC AZ

S 13 38 =103 =28 123

S 13 238 =105 =27 =118

COAST TO STH BRAKING GATE

4TH

S5 13 42 -1p3 =28 154

5 13 42 =103 =28 42

5 13 42 -}p3 =28 )23

S 13 42 =105 =27 =115

BRAKING MANEUVER

5 14 57 =103 =28 154

S 14 57 =103 =28 42

S 14 57 =103 =28 123

S 14 57 =105 =27 <115

ELV X
49 36
1o =79
17 72
22 56
49 3
10 =79
17 72
23 56
49 36
10 =79

Y

25

-47

=21

=25

24

-47

=21

RANGE

205902

207866

20747%

207150

205898

207863

207407

207079

205826

207816

DAY HRS
7 s
7 s
7 s
7 s
7 s
7 s
7 5
7 5
7 5
7 5

MIN SEC
13 %2
13 42
14 57
14 57
14 57
14 57
15 2
15 2
15 2
15 2

RA

=103

=108

=103

=103

=103

=105

=103

-103

=103

=105

DEC

=28

=27

-28

=28

237

=28

=28

=28

-27

STATION TERMINATION DATA

AZ ELV X
123 49 3%
=115 310 =79
154 17 72
142 23 56
123 49 3¢
=115 10 =79
154 17 72
142 23 5S¢
123 49 3¢
=115 10 =79

Y

-z,

=25

24

47

=21

=25

24

21

=25

RANGE

205898

207863

207407

207079

205826

207816

207403

207075

205822

207813

ZHT-9



VEHICLE 2

TRACKING TIME

HRS MIN SEC

MAD=23
X=Y USB=85

cYi=04
X=Y usg=30

ACN=75
X=Y UsSB=30

CRO=08
X=Y usB=30

COUAST 7O DOCKING

DAY HRS MIN SEC

7 5 15
7 5 15
7 5 15
7 S 15

2

RA

=103

=103

=103

=105

DEC

=28

-28

-28

-27

STATION ACQUISIYION DATA

AZ ELV X
154 17 72
142 23 56
123 49 3e

=115 10 =79

Y

24

=21

=25

RANGE

2p7403

207075

205822

207813

DAY HRS
7 s
7 5
| 5
7 s

MIN

19

19

19

STATION TERMINATION DATA

SEC

25

25

RA

=103

-103

=103

=105

DEC AZ ELV X Y

=28 155
=28 143
‘=27 124
=27 =116

RANGE
17 71 23 207179
23 54 =47 206839

S0 35 =2} 205584

9 =80 =25 207659

¢HT=9



26

VEH

VEF

VEH

VEH

VEH

VEH

VEF

VEH

VER

TABLE 6-IV.- MISSION SHADOW TIMELINE
(a) CSM

LIGKTING CCNDITICN FOR VEH 1

JuL 71 EQI TO TLI LAZ 80.1
IN SUNLIGHT AT PHASE INITIATION
TIME SPENT IN REGICN
DAYS HRS MINS SECS DAYS HRS MINS SECS

ENTERING EARTH PENLMBRA 0 0 42 19.6

] 0 c 7.9
ENTERING EARTH UMBRA 0 0 43 27.8

(0] {0/ 2 2732
ENTERING EARTH PENUMBRA [} 1 20 S7.0

0 ] o/ 7.2
ENTERING SUNLIGHT 0 1 21 4.2

] J 4S8 53.8
ENTERING FARTH PSNUMBRA 9 2 212 4.0

o] 0] 0 7.0
ENTERING EARTH UMERA 0 2 19 10.9

0 g 31 232
ENTERING FARTH PFENUMBRA 0 2 4R 19,1

J 3 [ 1.2
ENTERING SUNLIGHT 0 2 48 47 o4

=9



26

VEH

VEH

VEH

VEH

VE+

LIGHTING CCNDITION FOR VEH 1

JUuL 71 TLI TO LOI LAZ 80.1
IN SUNLIGHT AT PHASE INITIATION
TIME SPENT IN PFEGION
DAYS HRS MINS SECS DAYS HRS MINS SFCS
ENTERING LUNAR PENUMBRA 3 % 27 43.8
Q 0 ? 2.3
ENTERING LUNAR UMBRA 2 5 29 46.1
Qo 0 45 33.4
ENTERING LUNAR PENUMBRA 3 6/ 15 19.5
0 0 0 5%4.3
ENTERING SUNLIGHT 3 6 16 14.3

GHT =9



26

VER

VEH

VEF

VEH

VEH

VEH

VER

LIGHTING CCNDITION FOR VEH 1

JuL N1 LCI TO DOI LAZ 80.1
IN SUNLIGHT AT PHASE INITIATION
TIME SPENT IN REGION
DAYS HRS MINS SECS DAYS HRS MINS SECS
ENTERING LUNAR PENUMBRA 3 7 49 3.3
[¢] 0 0 3.8
ENTERING LUNAR UMRRA 3 7 49 13.1
0 0 44 24.0
ENTERING LUNAR PENUMBRA 3 8 33 37.0
o] 0 0 8.2
ENTERING SUNLIGHT 3 B 133 45.2
o} 1 23 35.2
ENTERING LUNAR PENUMBRA 3 9 57 20.4
0 0 0 11.1

ENTERING LUNAR UMERA 3 9 B7 21.5

MT™9



LIGHTING CCNDITION FOR VEH 1

26 JUL 71 DCI TO SEP LAZ 80.1
VEH IN LUNAR UMBRA AT PHASE INITIATION

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

VEH ENTERING LUNAR PENUMBRA 3 10 <1 S6.1
0 0 0 11.0

VEH ENTERING SUNLIGHT 3 10 %2 7.0
0 1 5 1941

VEH ENTERING LUNAR UMBRA 3 11 47 26.2
0 0 48 28,2

VEH ENTERING LUNAR PENUMBRA ) 12 3¢ 4o
Q o} c 8.5

VEH ENTERING SUNLIGHT . 12 s 2.8
0 1 4 55.3

VEF ENTERING LUNAR PENUMRRA 3 ¥ %1 2.1
0 [ ¢ 10.7

VEH ENTERING LUNAR UMBERA 3 13 a4 12.8
0 0 48 30e.2

VEF ENTERING LUNAR PENUMBRA 3 16 2% 4243
9] [¢] Q 11.1

VEH ENTERING SUNLIGHT 3 14 26 54,1
0 i g F'T

VEH ENTERING LUNAR UMPBRRA 3 15 3% 2.7
0 0 0 12.7

VEF ENTERING LUNAP PERNUMRRA 2 15 25 15.1

LT -9



VEH

VEF

VEH

VEH

VEH

VEH

VEH

VEH

VEF

VEHR

VEF

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTER ING

ENTERING

ENTERING

ENTERING

ENTERING

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMERA

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LIGHTING CCNDITION FOR

DAYS HRS MINS SECS

w

16

16

117

18

18

19

15

20

20

28

17

22

N
9

40.8

51 &1

37.6

45.8

£749

28 .4

39.5

TIME SPENT IN REGICN

VEH 1
DAYS HRS
0 o]
0 0
0 1
0 0
0 S
Q 0
Q 1
0 0
o) 0
0 J
0 1

MINS SECS
48 25.7
0 10.7
4 5949
0 .3
48 40.2
0 14.1
4 s54.2
0 12.1
4R 19,5
0 11.1
53 45.5

81T -9



VEH

VEH

VEH

VEF

VEH

VEH

VEF

VEH

VEF

VFH

VEF

ENTERING

ENTERING

ENTFRING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

SUNL IGKT

LUNAR PEANUMBRA

LUNAR UMEBRA

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBK A

LUNAR UMBRA

LUNAR PENUMBRA

SUNLIGHT

LUNAR UMERA

LUNAR PENUMBRA

LIGHTING CCNDITION FOR VEH 1

CAYS HRS
3 22
3 23
3 23
3 23
3 23
4 1
4 1
“ 1
4 1
4 2
4 2

MINS SECS
5 41.5
10 35.0
10 44 8
59 15.6
Rg 26.7
4 24,2
4 48.5
52 1359
L3 4.9
58 40.9
47 Yla7

TIME SPENT IN REGINON
DAYS HKS MINS SECS

o}

o}

c

48

43

1J.8

2%.3

359

61T -9



VEH ENTERING SUNLIGHT

LIGHTING CCNDITION FOR VEH 1

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

0 Q c 8.5

4 3 47 20.1

0GT =9



26 JUuL 71 SEP TO CIR

VEH IN SUNLIGHT

LIGHTING CONDITION FOR VEH 1
LAZ 80.1
AT PHASE INITIATION

TIME SPENT IN REGION

DAYS HRS MINS SECS DAYS HRS MINS SECS

VEH ENTERING LUNAR PENUMBRA & 4 52 15.8
4} 0 o] 1C.0

VEHK ENTERING LUNAR UMERA 4 4 52 ?25.7

TGT-9



LIGHTING CONCITION FCR VEH 1

26 JuL 71 CIR TO PCH LAZ 80.1

VEH IN LUNAR UMBRA AT PHASE INITIATICN

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

VEH ENTERING LUNAR PENUMBRA 4 5 40 S54.1
0 0 0 10.5

VEH ENTERING SUNLIGHT &4 5 41 4.7
0 ¥ o112 10.5

VEH ENTERING LUNAR PEAUMBRA 4 6 53 15.1
0 o] 0 19.0

VEH ENTERING LUNAR UMERA & 6 £3 25.1
0 3 45 52.8

VEF ENTERING LUNAR PERUMBRA 4 7 139 17.9
0 o] [o] 12.4

VEH ENTERING SUNLIGHT & 7 2s 28.3
0 1. 12 1J.1

VEF ENTERING LUNAR PENUMBRA & 8 51 3B.4
0 [¢] c 1.6

VEH ENTERING LUNAR UMBRA 4 8 51 49.0
o] 0 45 59.2

VEFR ENTERING LUNAR PEAUMBRA & 9 27 48,2
0 3 0 103

VEH ENTERING SUNLIGHT 4 9 27 5805
2 L. A2 5.8

VEF ENTERING LUNAR PENUMBRA 4 10 50 4.2

gaT 9



VEH

VEH

VEF

VEH

VEH

VEH

VEH

VEH

VEH

VEH

VEH

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTER ING

ENTERING

ENTERING

LUNAR UMBRA

LUNAR PENUMBRA

SUNLIGHT

LUNAP PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNL IGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PEANUMBRA

SUNLIGHT

LIGHTING CONDITION FOR VEH 1

DAYS KRS MINS SECS

&4 10
& 11
4 11
4 12
4 12
4 13
4 13
4 14
4 14
4 15
4 15

50

3¢

36

4A

4G

34

4e

47

33

W
w

12.5

23.0

43.8

44,2

528

57.5

18.3

TIME SPENT IN REGION
LAYS HRS MINS SECS

(o]

0

4€

12

46

(&}

17

C

“wk

3.1

-0

¢GT-9



VEH

VEH

VEF

VEH

VEH

VEH

VEH

VEH

VEF

VEF

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTFRING

ENTERING

ENTERING

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNL IGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENLMRRA

SUNLIGHT

LUNAR PENLMBRA

LUNAR UMBPRA

LUNAR PEAUMERA

LIGHTING CONDITION FOR VEH 1

DAYS HRS MINS SECS

4 16
4 16
4 17
4 i
4 1R
4 1R
4 1S
4 18
4 20
& 20
&4 21

45

45

31

43

44

30

42

42

28

27.8

40.8

42.4

50.9

2%.9

TIME SPENT IN REGICN
DAYS HRS MINS SECS

0

1

12

46

N

46

4“5

G4

142

7.

~

HGT =9



VEh

VEH

VEH

VEH

VEH

VEH

VEH

VEH

VER

VEH

VEH

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMERA

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMERA

LIGHTING CONDITION FOK

DAYS HRS MINS SECS

4 21
4 22
4 22
4 23
4 23
5 0
5 0
5 1
5 1
5 2
5 2

28

40

40

27

27

39

29

25

37

37

45.4

56.1

10.0

2l.0

723

40.4

VEH 1

TIME SPENT IN REGICN
DAYS HRS MINS SECS

0

0

0

12

4€

4€é

10.7

10.8

14.7

10.7

GGT-9



VEH

VEH

VEF

VEH

VEH

VEH

VEH

VEH

VEH

VEF

VEH

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

LUNAR PENUMBRA

SUNL IGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENLMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMEBRA

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LIGHTING CONDITION FCR VEH 1

DAYS HRS MINS SECS

5 3 23
5 3 24
5 “ 26
5 4 36
5 5 22
5 5 22
5 6 34
5 6 34
5 7 20
5 7 20
5 8 22

50.6

16.7

2T a2

40.5

51.1

TIME SPENT IN REGION
DAYS HRS MINS SECS

0

0

45

11

4€

12

4€

12

59.4

13.7

59.7

10.4

10.5

10.6

9CT "9



VEH

VEH

VEF

VEHK

VEH

VFF

VEH

VER

VEE

VEFR

VFH

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTER ING

FNTERING

ENTERING

ENTERING

LUNAR UMBRA

LUNAR PENUMBRA

SUNLIGHT

LUNAP PENUMBRA

LUNAR UMERA

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMRRA

LUMAR UMERA

LUNAR PERNUMBRA

SUNLIGHT

LIGHTING CONDITION FCR VEH 1

DAYS HRS MINS SFECS

N

¥/

12

12

X

LZ

11.0

21.2

23.2

46t

TIME SPENT IN REGION
DAYS HRS MINS SECS

o]

—

o)

46

46

¥2

12.7

19%.9

1.6

LET"9



VEF

VEH

VEH

VEH

VEH

VEH

VEH

VEh

VEH

VEF

VEH

ENTER [NG

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

LUNAR PENLMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PEARUMBKA

SUNLIGHT

LUNAR PENULMBRA

LUNAR UMBRA

LUNAR PENUMBRA

LIGHTING CONDITICN FOR VEH 1

DAYS HRS MINS SECS

5 14
5 14
5 15
5 15
5 16
5 le
5 17
5 17
5 13
5 18
5 19

14

2¢

12

13

17.7

28.1

41.9

48.3

S58.7

11.7

26.0

TIME SPENT IN REGICN
DAYS HRS MINS SECS

Q

1

™

12

46

o

2.6

10.3

10.4

Q6T -9



VEH

VEH

VEH

VEH

VEH

VEF

VEF

VEH

VEH

VEH

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMEBRA

LUNAR PENUMBRA

SUNL TGHT

LUNAR PENUMBRA

LUNAR UMEBRA

LIGHTING CONDITION FCR VEH 1

DAYS HRS MINS SECS

5 19
S 20
S 20
5 21
5 21
5 22
5 22
5 23
5 23
6 0
6 0

1]

23

23

10

2?2

22

20

20

37.8

48.7

50.3

26.5

42.53

TIME SPENT IN REGION
DAYS HRS MIAS SECS

]

[

«©

0

12

46

12

46

s |

10.4

10.8

10.8

54.3

15.8

-

65T -9



VEH

VEH

VEFK

VEH

VEH

VEH

VEH

VEH

VEH

VEF

VEH

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

LUNAR PENUMBRA

SUNL IGHT

LUNAR PENLMBRA

LUNAR UMBRA

LUNAR PENLMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMEBRA

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LIGHTING CONCITICN FCR

DAYS HRS MINS SECS

*

19

n

17

17

46.0

56.8

12.8

21.3

25.7

4l.2

51.7

47.0

VEH 1

TIME SPENT IN REGIGN
DAYS HRS MINS SECS

o]

0

46

12

ie]

46

4€

3.7

10.8

10.7

10.5

55.3

091-9



LIGHTING CGNDITIGN FOR VEH 1

TIME SPENT IN REGICN

DAYS HRS MINS SFCS DAYS HRS MINS SECS
0 9 (o] 13.6
VEH ENTERING LUNAR UMBRA Y 6 14 .6
0 0 4t 4.5
VEH ENTERING LUNAR PENUMRRA 6 i 2 5.1
J ) 0 1%.8
VEH ENTERING SUNLIGHT 6 T 2 15.3
0 1 12 4e5
VEH ENTERING LUNAR PEANUMBRA 6 8 1l& 20 .4
2 0 (5] 1J.8
VEH ENTERING LUNAR UMERA 6 8 14 23 [P Eﬂ
3 9 64 +e2 E:
VFE ENTEKING LUNAR PENJM3RA ¥ 9 0 3545 =
0 ) ¢} V5.0
VEH ENTERING SUNLIGHT 6 3 J 50,4
¥} I 318 5 38
VEF ENTERING LUNAR PENUMBRA 6 o 12 43.9
J 0 16} 3t
VEH ENTERING LUNAR UMERA & T 12 2.3
9 ) 46 4.6
VEH ENTERING LUNAR PEAUMBRA 6 10 g9 o8

VEH ENTERING SUNLIGHT A 18 39 11.7



VEH

VEH

VEH

VEE

VEH

VEH

VEK

VEH

VEH

VEH

VEH

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

LUNAR PENUMBRA

LUNAR UMERA

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PEANUMBRA

SUNLIGHT

LUNAR PERUMBRA

LUNAR UMERA

LUNAR PENUMBRA

LIGHTING CONDITICN FCR VEH 1

DAYS HRS MINS SECS

[ 12
6 12
6 12
6 12
6 14
& 14
5 14
6 14
6 16
6 15
6 16
&

11

57

57

S

26.8

28.6

42.5

40.2

21.1

20.4

TIME SPENT IN REGION
DAYS HRS MINS SECS

0

1

[N

12

46

11

4€

12

45

402

10.9

13.9

b3

10.4

10.5

10.3

59.3

c9T-9



VEH

VEH

VEH

VEH

VEH

VEH

VEH

VEF

VEH

ENTERING

ENTERING

ENTERING

ENTER ING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

SUNLIGHT

LUNAR PFEAUMBRA

LUNAR UMBRA

LUNAR PENLMBRA

SUNLIGHT

LUNAR PEANLMERA

LUNAR UMBRA

LUNAR PENLMRRA

SUNL IGHT

LIGHTING CCNDITICN FOR

CAYS HRS MINS SFCS

6 16
6 18
& 18
6 18
[ 1A
6 29
6 20
6 29
6 29

54  21.0
& 2%,.6
6  45.3

2 Sl.2

53 1.5
5 1.7
5 10.0

ST 15,8

51 ?6.7

VEH 1

TIME SPENT IN PEGIGN
DAYS HRS ¥INS SECS

(o]

b}

[¢]

12

46

12

4h

10.6

13.7

10.72

¢9T1-9



LIGHTING CONDITION FUR VEH 1

26 JuL 71 PCH TO JET LAZ 80.1

VEH IN SUNLIGHT AT PHASE INITIATION
TIME SPENT IN REGICN
DAYS HRS MINS SECS  DAYS HRS MINS SECS
VEF ENTERING LUNAR PENUMBRA 6 22 2 24.2
0 0 0 10.8
VEH ENTERING LUNAR UMBRA 6 22 3 34.9
0 0 45 1.6
VEH ENTERING LUNAR PENUMBRA 6 22 49  36.5
0 0 0 10.5
VEH ENTERING SUNLIGHT 6 22 49  47.0
o 1 12 5.2
VEH ENTERING LUNAR PENUMBRA 7 0 1 =2.2
0 0 0  A.
VEH ENTERING LUNAR UMERA 7 0 2 .6
' ‘ 0 0 4e .5
VEH ENTERING LUNAR PENUMERA 7 0 48 1.1
0o 9 0 11.0
VEH ENTERING SUNLIGHT 7 0 48 12.0
0 1 12 7.e
VEH ENTERING LUNAR PENUMBRA 7 2 ¢ 20.0
0 b] [¢] 110
VEH ENTERING LUNAR UMRRA 7. 2 0 320.9
0 ¢ 46 3.
VEH ENTERING LUNAR PENUMBRA T2 45 4.3

‘

H9T-9



VEH

VEF

VEH

VEF

VEH

VEF

VEH

VEF

VEH

VEH

VEH

ENTERING

ENTERING

ENTERING

ENTER ING

ENTERING

ENTERING

ENTERING

ENTER ING

ENTERING

ENTERING

ENTERING

SUNLIGHT

LUNAR PERNUMBRA

LUNAR UMERA

LUNAR PENUMBRA

SUNLICHT

LUNAR PENUMBRA

LUNAR UMRBRA

LUNAR PENLMBRRA

SUNLIGFT

LUNAR PEANUMEBERA

LUNAR UMBRA

LIGHTING CCNDITICN FCR VEH 1

TIME SPENT IN REGION

DAYS HRS MINS SECS DAYS HRS MIAS SECS
0 s} o} 85

7 2 46 42.8
0 1 L2 2ad

T 3 S8 45 .5
0 0 (9 10.4

T 3 58 €5.9
0 0 46 1.5

7 4 44 57.4
0 ) C 1C.9

7 4 45 8.2
0 T 12 1.7

7 5 57 15.9
B 9 c 139.7

7 5 &7 26.7
0 0 &€ )

7 & 4 20,5
D C (34 ).l

7 5 43 3243
9 1 12 7.2

7 T 55 40.0
0 g (6 1

7 T B EDeT

G9T=9



VEH ENTERING LUNAR PENUMBRA

VEH ENTERING SUNLIGHT

LIGHTING CONDITICN FCR VEH 1

TIME SPENT IN REGION

DAYS HRS MINS SECS DAYS HRS MINS SECS

0 0 ¢ 2.3
T 8 41 £3.0
0 0 0 10.6
T 8 42 3.6
o

991-9



25

VEH

VEF

VEH

VFk

VEH

VEH

VEH

VEH

VEF

VEH

VER

VEH

LIGHTING CONDITICN FCR

JuL 71 JET TO TEI LAZ 80.1

IN SUNLIGHT AT PHASE INITIATION

DAYS HRS MINS SECS

ENTERING LUNAR PENUMBRA 7 9 4 1.2
ENTERING LUNAR UMBRA 7 S 54 17.3
ENTERING LUNAR PENLMERA 7 10 40 18.5
ENTERING SUNLIGHT 7 10 4¢C 30.3
ENTERING LUNAR PENUMBRA 7 11 52 3.1
ENTERING LUNAR UMBPA 7 11 ©7 44,0
ENTERING LUNAK PENUMBRA 7 12 23 4648
ENTERING SUNLIGHT 7 L 3% 5s1
ENTERING LUNAR PENUMBRA ] bl o] &332
ENTERING LUNAR UMBRA 7 ¥ 51 3.9

ENTERING LUNAR PENUMBRA 7 14 =27 Te

TIME SPENT IN REGICN
DAYS ERS MINS SECS

[}

o

W

46

44

“€

16.2

2.1

10.9

106

Wl
.
~

L9T=9



VEH

VEF

VEF

VEF

VEH

VEF

VEH

VEF

VEF

VEF

VEF

ENTERING

ENTERING

ENTERING

ENTER ING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTER ING

SUNLIGHT

LUNAR PEAUM3RA

LUNAR UMERA

LUNAR PEAUMBKA

SUNLIGHT

LUNAR PENUMBK 4

LUNAR UMERRA

LUNAR PENLMHRA

SUNL IGHT

LUNAR PENUMERA

LUNAR UMBRA

LIGHTING CONDITICN FOR

DAYS HRS MINS SFCS

[

—
(%]

19

37

4G

47

41,

17.8

22.7

27.0

4.6

VEH 1

TINME SPFNT

IN RFT

GI2M

DAYS HkS MINS SFCS

0

“h

12

13.¢

Sy

89T~9



VEF

VEF

VEH

VER

VEH

VEE

VEH

VcH

VEF

VEH

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

LUNAP. PENLMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMBKA

LUNAR PENUMERA

SUNLIGHT

LUNAR PENUMBFA

LUNAR UMERA

LUNAP PEAUMBRA

SUNLIGHT

LUNAR PENUMBRA

LIGFTING CONDITICN FCR

CAYS HRS MINS SECS

20

20

21

32

32

44

44

30

42

26

41

14.7

25.7

26.0

9.0

4.

15.5

VEH 1

TIME SPENT IN REGIUN
DAYS HRS MINS SECS

0

4e

“h

25

11.0

2.4

10.5

o
7

Al

69T -9



VEH

VEG

VEH

VEH

VEH

VEF

VEH

VEH

VEH

VEH

VEH

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTER ING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

LUNAR UMBRA

LUNAR PENMNUMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMERA

LUNAR PENLMBRA

SUNLIGHT

LUNAR PERUMPBRA

LUNAR UMERA

LUNAR PENUMBRA

SUNLIGHT

LIGHTING CONDITICN FCR VEH 1

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

0 0 c 1C.9
8 1 41 26.7

0 0 4«6 2.9
8 2 27 29.6

o] 0 Q 13.8
8 2 21 43,4

0 i 1 5?2.8
8 3 39 3641

Q G C 10.6
8 3 36 467

0 0 a6 3.6
8 4 25 50.4

0 c C 10.7
8 4 26 1.1

0 1. 12 1.7
8 5 32 2T

0 o] 9 1.8
& 5 38 4aob

0 0  4e 5.%
8 6 24 1042

0 C (0] 10.7
8 6 24 20.9

oLT-9



VEH

VEH

VEH

VEF

VFE

VEH

VEH

VEH

VEH

VEH

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTER ING

ENTERING

ENTERING

ENTERING

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMPBRA

LUNAR PENUMBFA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMERA

LUNAR PENUMAPA

LIGHTING CONDITICN FOR VEH 1

CAYS HRS MINS

26

22

24

33

i

SECS

23.1

47,7

470

Ble

10.7

27.4

TIME SPENT

DAYS HRS
0 23
4] o}
0 0
0 D]
0 1
bl ]
15} 9
P 0
9 1
0 J
J 8]

IN SEGION
HINS SECS
1> 22
0 1J.8
4€ 3e:3
0 10.4
11 533
0 deb
4t 2.4
c 11.0
1; !.".
0 11.9

LT -9



VEH

VEH

VEH

VEF

VEH

VEH

VEH

VEF

VEH

VEH

VEF

ENTERING

ENTERING

ENTERING

ENTER ING

ENTERING

ENTER ING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

SUNL IGHT

LUNAR PENUMBRA

LUNAR UMERA

LUNAR PENUM3RA

SUNL IGHT

LUNAR PENUMBKA

LUNAR UMBRA

LUNAP PENULMERA

SUNLIGHT

LUNAR PFEANUMBRA

LUNAR UMARA

LIGHTING CONDITICN FCR VEH 1

CAYS HRS MINS SECS

B 12
3 3.3
3 13
8 14
3 14
3 15
2 15
3 16
] 16
B 17
8 17

=3

31

20

e

2R

35.6

27.5

42.9

45.8

S6b.7

26l

1P. 8

TIME SPENT IN
H2'S MENS SECS

DAYS

9

c

0

1-

'

o

s E

REGION

2LT-9



VEH

VEH

VEH

VER

VEH

VEH

VEF

VEH

VEF

VEH

VEH

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMERA

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNA® UMBRA

LUNAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LIGHTING CCNDITION FOR

CAYS HRS
8 18
8 18
8 19
8 19
8 20
8 20
8 21
8 21
8 22
8 22
8 23

MINS SECS
14 33.4
14 44.1
26 45.3
26 £5.7
12 53.1
13 3.8
25 5.6
25 16.5
11 20.3
11 30.7
23 28.9

VEH 1

TIME SPENT IN REGION
DAYS HRS MINS SECS

0

[o]

b

46

12

45

12

46

4.0

10.4

57.4

10.7

10.4

h

¢LT-9



VEH

VEH

VEH

VEH

VER

VEK

VEH

VEF

VEH

VEH

ENTERING

ENTERING

ENTER ING

ENTERING

ENTER ING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

LUNAR UMBRA

L 1INAR PENUMBRA

SUNLIGHT

LUNAR PENUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNLIGHT

LUNAR PFNUMBRA

LUNAR UMBRA

LUNAR PENUMBRA

SUNLIGHT

LIGHTING CONDITION FOR VEH 1

DAYS HRS MINS SECS

8 23
9 0
9 0
9 ¢
9 1
9 2
9 2
9 3
9 3
S 4
9 4

23

21

22

20

40.5

10.7

10.4

29.4

TIME SPENT

(o]

IN REGICN
DAYS HRS MINS SECS

0o o
0 4¢
0o 0
¥ 12
0o 0
0 46
o ¢
i 11
a 0
0 4-
9 0
—

9.5

11.0

11.0

51.3

HLT9



VEF

VEH

VEH

VEK

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

ENTERING

LIGHTING CCNDITICN FOR VEH 1

TIME SPENT IN KEGIOHN

CAYS HRS MINS SECS DAYS HRS MIN5 SFECS
0 E 12 1.2

LUNAR PERNUMBRA Q 9 18 40.6
0 J 0 1C.6

LUNAR UMERA 9 5 18 £l
0 0 46 2.5

LUNAR PENUMBRA 9 4 4 £3.9
0} 4 1§) 14.1

SUNLIGHT 9 6 5 R.D
0 L. 11 52.0

LUNAR PENUMBRA 9 T AT 1.1
0 ) (6 1C.6

LUNAR UMEBRA < T 11.7

GLT™9



26

VEH

VEF

VEH

JuL T

IN LUNAR

ENTERING

ENTERING

LIGHTING CONDITION FCR VEH 1

TEI TO ENT LAZ g80.1
UMBRA AT PHASE INITIATION

TIME SPENT [N REGION

DAYS HRS MINS SECS DAYS HRS MINS SECS
LUNAR PENUMBRA 9 7 54 -9
0 3] 0 3T
SUNLIGHT S 7 sS4 6.5
— o

9LT-9



LM FROM SEP

VEH IN SUNLIGHT

VEH ENTERING

VEH ENTERING

VEH ENTERING

VEH ENTERING

VEH ENTERING

VEH ENTERING

VEH ENTERING

VEH FNTERING

TABLE 6-IV,- MISSION SHADOW TIMELINE

(bJLM descent

LIGHTING CCNDITIGN
T0 PDI

AT PHASE INITIATICN

DAYS HRS MINS SECS

LUNAR PENUMBRA 4 4 52 17.2
LUNAR UMBRA 4 4 52 27.3
LUNAR PENUMBRA 4 5 41 -
SUNL I GHT & 5 41 11.6
LUNAR PENUMERA 4 [T 22.2
LUNAR UMBRA 4 & 46 38.0
LUNAR PENUMBRA & 7 34 58.8
SUNL IGHT 4 7 35 9.6

- Continued

TIME SPENT IN REGION
DAYS HRS MINS SECS

0 (o]
0 2
0 0
0 1
0 0
0 2}
0 g

48

48

10.1

33.2

11.1

10.5

15.0©

20.7

10.9

LLt-9



TABLE 6-I¥.- MISSION SHADOW TIMELINE - Concluded

(c) LM rendezvous

LIGHTING CONDITION FOR LM
RENDEZVOUS RADAR TRACKING PRIOR YO TP}
VEH [N PENUMBRA 88888 AT PHASE INITIATION

TIME SPENY IN REGION
DAYS MRS MINS SgeS DAYS HRS MINS SECS

VEW ENTERING LUNAR UNBRA 7 3 57 §2¢7

COAST TO ST BRAKING GATE

VEH IN PENUMBRA S8888 AT PHASE INITIATION

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

VEH ENTERING SUNLIGHT 7 4 45 54e9

8LT-9
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Lunar Mission Analysis Branch, Orbital Mission Analysis Branch,
and Landing Analysis Branch: Spacecraft Operational Trajectory
for Apollo 15 (Mission J-1) Launched July 26, 1971, Vol. II -
Trajectory Parameters. MSC IN T71-FM-112, Mar. 26, 1971.

AS-510 B-T Tapes for July 26 and July 27, MSFC S&E-AERO-MFT-40-T71,
Mar. 26, 1971.

The Apollo 15 (J-1) Mission Operational Trajectory Simulator Data
Package. MSC IN to be published.

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 Communication Blackout Data for

Apollo F and Subsequent Missions. MSC memo 69-FM23-43, Feb. 26,
1969 °
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