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FOREI,ÍORD

The purpose of this d.ocument.is to present the MissÍon planning
and Analysis Divisíon (ptp¡o) rinal crer¡ charts for the Apollo rl+ (n-¡)
mission onboard. d.ata file. The command. and. Service module (CS¡,1) charts
are in part r, and. the lunar mod.ule (r,¡,1) cnarts are in part rr. These
eharts rrere generated by MpAD in response to a request from the Flight
crew support DÍvisi.on (rcso)a and. rrere coord.inated. by the Data Manage-
ment Group of the Mission PlannÍng Support OffÍce with Te¿ Gui1lory of
the Flight Planning Branch of FCSD.

The crew charts presented. in this ilocunent reflect the Apollo 1l+traJectory, consumablesn anil flight plan status as of Deeenber 11, l97o.
Any changes to these final crew charts that oecur before lift-off r¡i1l-
be forward.ed. to FCSD for incorporation Ínto the onboard. clata fíl_e.
Finallyn the d.epend.ence of each crew chart (i.e., mission independ.entoprofile clepend.ent, flight plan d.ependent, etc.) is noted on eaãh chart.

Any questions coneerning the enctosed. crew charts should. be d.irected.to Larry D. Davis, Mission planning support office, HU3-\09r.

1U*o CF63-7OM-194, dated June Zj, ]rg7l, signeci by T. tI. Holloway.

1l_l_
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Henderson/FAB/MPAD ffor l¡unch Checklistl
Data SOUfæ SopB vo.I..III ÂæDd. 88, r,6¡C AporLo 14 Lauch ttui. (t = 72.úñ
Dalaconlir^"dT îa.,e #L5655 Rec'd 1olr3l70

Mission profi le dependent
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Henderson/FAB/MPAD (for Launch checklíst, csM cue cards)
Data sourcs tfüFC Apo,tro tb raunch traJ. 7í =fá.oef;>
Data confirmea ffi mpe #tiø:i'nuå,a to/íS/rc

CSM 1-3.- Launch trajectory L2/B/70
parameters - Saturn V boost. Final
(January 31 launch date) Revision 1

SATURN V BOOST

Mission
prof ile
dependent

)

HET
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I ¡30
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3
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s5. I
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94.7
96.4
97 .7
98.8

I
0
4
6

6
0
3

ì
a

b
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,._J
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dTimebase 5 (S-IVB guidance cutoff signal + .Zl sec)
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Henders
Data source
Data confirmed

CSM l--4.-. Reeommended manual EOI
shutdown veloclties.

Checkllst) Mtsston independent

vllro Finar

)

'*J

SHUTDOhIN

ALTITUDE, h
(N. t'll . )

INERTIAL
vELocITY, Vi

(fps )

ha/hp
(N. Mr .)

150

145

.l40

t35

t30

t2s

120

lì5

il0
105

I00

95

90

85

80

75

25309

25336

25362

25389

25416

25442

25469

25496

25523

2s550

25577

25604

25631

25659

25686

25713

r 50/1 00

r 45/t 00

I 40/r 00

1 35/l 00

r 30/l 00

12s/100

120/100

ll5/t00

ll0/100

105/r o0

r 00/l 00

I 00/9s

1 00/90

r 00/85

I O0/80

100/7s

J
NOTE: ñ = 0 AT SHUTDOI,N



Frateyþ'Rn/ueaa (for l¿.unch Checklist )
Data sou¡ce ¿ C fatt, llaf e zo - Fm - ql
Data c ,ll/. t

csM 2-r.-

I¿unch day dependent
La,unch month dependent
Mission profile dependent

Ginbal angle
after CSM/IM

s for observing S-IVB through CSM
ejection. (.fanuary Jl launch date

hatch window
) L2/L/70 Finat

\'l

SM RCS BACKUP EVASIVE MANEUVER

SC inertial attitude, deg
Rol I Pitch Yaw

.90.0

90.0

73.7

90.0

90.0

90.0

90,0

5.0

355.2

339.6

339 .6

323.9

339.5

339.5

339. 5

333.4

I 66.5

163.0

355.8

355.9

0.0

2.2

5.7

9.7

t2.B

0.0

0.0

S-I\,B APS EVASIVE MANEUVER

SC inertial attitude, deg
Roll Pitch Yaw

90.0

90.0

90.0

90.0

90.0

90.0

90.0

47.4

31.6

339 .6

339.6

339.6

159.7

I 59.7

I 59.7

I 60.7

147 .7

I 46.8,

355.9

355.9

21 .5

26.1

t 5.B

il.6
B.g

0.0

0.0

Tirn frqn
ejection

mi n: sec

,CSM/LM ejection 00:00

:-IyB.acquired t3:00in hatch window'

S-IVB venting
maneuver

23:00

25:00

30:00

35:00

40:00

44:20

50:00

55:00

Based on launch site refsirmat
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Gonz al esl S cheff manl L MA B/ M PAD
Data sourcs ^rtrc 

g-t 7,1
oãiããonriin,"W&

Launch day dependent
Launch month dependent

CSM 3-1 L2/I/70 Final

S-EB TLI - NOMINAL
FIRST OPPORTUNIry

(JANUARY 3I LAUNCH DATE)

DET H

0 00

30

30

30

30

30

30

127

t20
il9

t

t8
t7
17

il6
ll5
It3
112

It0
t04

105

2.0

2.4

255

261

26766

27406

28076

?8817

29641

3051

3142

3

3

3456

3551

t9
9

27

t03

244

458

757

I150

I 639

2233

2934

3734

4495

t06

106

t06

106

I07

t09

n2
l'17

123

133

t46

162

t80

0.6

0.2

0.7
t.0
1.2

t.4
1.0

1.5

t

t

2

2

3

3

4

4

5

5

2.9

3.4
3.45:56

)

)

rtfrr
)

.-)



7

Gonzal esl S cheffman/ L MA B/ M PA D
Data source l^5¡e t1 TA'iE

Dataconfirmed þ\S '#.

Launch day dependent
Launch month dependent

CSM 3-2 L2/L/70 Final
S-EB TLI - NOMINAL
SECOND OPPORTUNITY

(JAN RY 3I UNCH DAT

DET H

0:00

:30

l:
I :30

2

2 :30

3

3:30

4

4:30

5

5 :30

5:40

27

20

l9
t8
17

t6

l5
ì3
12

t0
08

2557

2621

20

17

5l

148

3r6

563

898

1329
'1864

2508

3265

4|2
4419

to8
t08

r08

t08

il0
112

It5
121

129

t39

ts4
172

179

35I
0

0

0

0

0

0

0

I

I

1

l
1

,7

I

.t

6 34

35.|

3552

26905

27633

28399

29206

300ss

30953

3t905

32

t05

t05

359.

359.

359.

359.

359.

e v ¡tE

a,



Conzales/LMAVMPAD (for G and C Checkl¡st)
Data Soulce AÈui lú of
cr¡taconlirnd JZ

0

TLI trajectory, launch date

Velocity to be gained, Vn, fns

2786 2586 2386 2L86 r9Bó

200 400 600

L0l AV magnitude, DVM, fps

800 1000

^SM 4-1.- L0l mode I DPS abort. I 3/7 0 Final
2

a

2400

2200

r800

2000

@

1600

I400

r 200

Type

DPS at 2 hr (RTCC)

DPS at 30 min (crewchart)

DPS at 30 min !o depletion
+ APS at 2 I/2 ht RTCC);
Loss of comm, DPS followed
immediately by APS
(crewc hart)

DPS at 2 hr * DPS at
perilune (RTCC)

DPS at perilune (RTCC)

DPS at perilune (RTCC)

SPS

LOOSE

LOOSE

TIGHT

TIGHT

LOOSE

LOOSE

Mode

I
I
I

tr

Itr
u

AVM

0-
238 -
545 -

725 - L202

L202 - L5L3
1513 - Cutoff

238

545

725

Nominal

LOl+2hrDPS

+2

ET L0l ¡gn¡tion

FDAI

Update

rt

+
rt

82238:L3.63

les for

Rol I

P¡tch
Yaw

83:08:13.63
L27
263
348

84:38:13.63
301
26L
350

B4:38:I3.63
10
81
I

Roll
Pitch

Ro ll
P¡tch
Yaw

Burnt¡me

l:00 - 0:33

iz33 - LIIS
I:15 - 1:39

l:39 - 2:4L

2:4L - 3.20
3:20 - Cutoff

Lol + m

I
hr

L0l modeIDPS abort.



Gonzales/LMAB/MPAD fforG and C Checklist)
Data source Ä¡T-re *:3i-c9, Apono r.oo. G.o.e ftc ^o 

os_
Data confirmed Å.,9.

Mission independent

øo

o

2.5

2.o

r.5

1.0

\o

5

350 5 4010 15 20 25 30

^8
, deg

Long

AA

K-
Long= AD - AP1

ec2 - 0cL
zcr-AVzc2AV

retum to earth (P37), K = 0.04 to 0.004sM 5-I.- 
^V

requ

AV
0

required for return to ea¡th (P37), K = 0.04 to 0.004.



.L4

ZC7
-^vzc2AV

Long=AD-APr
ec2 - gcl^a

K_

.09 -.1 0

, K=required for return tosM 5-2.- AV to

Data confi

Gonzales/LMAB/MPAD (for G and C Checklist)
Daùa source ll7 - ,a e sL?g-Cg, êgollo Ðoe. G<orp ftì¿^o f5

tmotl ! I

t0 15

Mission independent

25 30 35 40

ts

250

200

r50

100

U'

o

50

0 5

Ag
20

Long'
deg

AV required for return to earth (P37), K = 0.4 to 0.04
0



B|æker/MPB,UMPAD (for-G and C Checklist)
Data source f\\. Ø4**- 4^ VßData conlimd 1./4/V;

Launch day dependent
Launch month dependent

L2/L/7O _Firyal
CSM 6-1.- Venus unit vectors

0 HR GET = I:31:20:20 GMT
L0 = l:31:-:_

Ë_

tLATJNCH JAN 3l,l97l 2O.0HR ç¡tflxfRrt Y(Rzt ¿(R3r

-. c 8900

-.0859¡

-. c8282

-.07973

-.of 664

-.47355

-.07046

- .0ó 71?

-.06428

-.06118

-.e5809

-. c5499

-.c5189

-. 04879

-.04569

- ?04259

- . c3948

-.c3ó38

-.934 l9

-.934t9

-.9t457

- .9!4f 5

-.9t49?

-.935C8

-.9)521

-.9)537

-.93551

-.9t567

-.9157 4

-.93585

-.97595

-.93ð03

-.e3ótl

-.93ó t8

-.93624

- .93629

-.t4r50

-.t4515

-.34ó00

-.34624

-.14648

- .3467 2

-.34695

-.34?t8

-. t47 4l

-.34764

-.147A6

-. 3480 I

-.14830

-. 3{E5 I

-.34872

-.34893

-.34914

-. t4934

T¡I{E ( GET'
HOUR S

.0

4.0

8.0

12.0

t6.0

2C.0

?4.0

28.0

t2.o

3ó.0

40. 0

+4.O

48.0

52.0

5ó. 0

ó0 .0

64.C

ó8. O

{LAUNCH JAN 31,19?I 20.OHR GITI
xlRlt Y(R2¡ Z(R3t

-.ot327

-.c3016

-. czT05

-.o2t94

-.02083

-.cl77t
-. ot459

-.ctt48
-.0083ó

-.co524

-.00 2l I

.0tl0l

. î041 4

.a07 ¿1

. 01 040

. cl 353

.01ó67

. cl98c

-.9167t

-.9363ó

-.936t9

-. 93ó40

-.91640

-. 93ó40

-.93ó38

-.93ó3ó

-.936rt
-.9t629

-.9t62t
-.976t7

-. 93ót 0

-.93603

-.93 594

-.935a4

-. e3573

-..93562

-.t4954

-.t4974

-.34993

-.350 12

-. 3503 I

-.t5049

-.15067

-. 3508 5

-.35103

-.15L?O

-.35L3f

- .35 t5t
-.35 t?0

-.35 I 8ó

-.3520t

-.35 2L7

-.35212

-.35246

III{E ¡GETI
HOURS

72.O

?ó.0

80.0

84.0

88.0

92.e

9ó. 0

100.o

104.0

tc8.c

112.0

116.0

120 .1

L24.O

128. 0

132.0

l3ó.0

t40.c



(LÂLNCH JAN 3I,I97I 2O.OHR GIITIx(Rrt Y(Rzt ztR3)

.02294

. c2608

.c2922

.01ztt

. o3551

. 03 8óó

.04181

.44496

.c48L2

.ctl28

.c5441

.05759

.0óo7ó

.0 6392

. oó 709

.o7026

. of 34t

.07ó60

-.93549

-.93536

-.9?521

-. e350ó

-. 93489

-.93472

-.97414

-.9t4t5
-.934t 5

-.93r9t
-.9337 I

-.93348

-.93t25

-.93300

-.93274

-.9424f

-.9r2L9

-.93tec

-.35 2ó I

-.t5275

-.t5288

-.t53C2

-.353t5

-.t5a27

-.35t40

-.t5trz
-.35t6t
-.t5t75

-.35386

-.35t96

-.35406

-.35 41ô

-.35426

-.t51?5

-.?51.'4

-.15452

TT}TE I CETI
HOURS

t44.O

1,r8. o

152.0

l5ó.0

IóO.O

164. O

ló8.0

l7 2.0

t?6.0

180.0

184.O

188.C

192. 0

196.C

200.0

244.O

208. C

212.C

CSM ó-1.- Concluded. l2/l/70 Final
0 HR GET = 1:3I:20:20 GMT

L0 = 1:31:-:-

ts
n)

tLAUI{CH JAN 3lr1971 20.oHR Gñl
xlRl I Yt Rzt Zt R3t

. c7978

.Q8295

.cE613

.c893 Z

.09250

.09568

.09887

.1020ó

-.931ól

-.93130

-.93098

-.930óó

-.9tot2

-.92994

-.92962

-.92925

-.35460

-.354ó I

-.15475

-.t54A2

-.154A9

-.?5495

-.35 50 I

-. 35 50ó

TII,IE (GET'
HOURS

2 ló.0

?20.o

224.O

228.O

232.O

2J6.O

z4a.o

?44.O



Blrcker/M
Data sourc
Data confi

PBIMPAD (for Ç and C Checkli¡t) -:"fu'- T^r'tf Launch day dependent
Launch month dependent

L2/L/7O FinalCSM 6-2.- Mars, Jupiter, Saturn unit vectors

0 HR GET = 1:3I:20:20 GMT
L0 = I:31:-:-

(LAUNCH JAN 3l¡I971 20.OHR GllYl
x(Rtt Y(R2t z(R3l

-.33922

-.t 499

-.33075

-.)2650

-.32?24

-. 31 797

-.31 3ó9

-.30940

-.8ó614

-.8ó750

-. 86883

-.87015

-.87145

-.87274

-.8740t

-.E7526

-.3ó705

-.t6774

-.)6842

-.3ó910

-.3697?

-. t7 044

-. 37 109

-.a7 L75

T¡IiIE (GETI
HOURS

180.0

190 .0

200.o

2 lo.c
220.C

210.O

240.0

250.O

(LAUNCH JAN 3lrl97l 20.0HR GiIl
x(Rl ¡ Y(Rzl z{ R3l

-.41824

-.45t92

-.44974

-.44570

-.4417A

-.4)797

-.82167

-.8¿t72

-.825ó8

-.82755

-.82915

-.83r07

-.3t494

-. 339?E

-.t4057

-.?4114

-.14207

-.3.427A

TII{E (GETI
TNUR S

.0

50. o

tcc.o

150.c

200.0

250.O

tL¡úNCH JAN 3lrle71 2C.0HR 6llT)
x{Rtt Y(Rzl zfR3l

.6956?

. ó9393

- á91 8A

.67354

.67 492

.ó7ó60

.21992

.25091

.25201

TIIlE (GEII
HOUR S

.c

lcc.0

23t.C

I LAUNCH JAN 3l 
' 
l97l 20.0HR Gr,lT ¡

xlRlt Y(Rzl ¿{R3l

-.4t 404

-.40993

-.40582

- .40 t?c

-.t91r8

-.39345

-.189t2

-.385t8

-.381 04

-.37689

- .37 274

-. 3ó85 I

-.t6441

-.76023

-.35ó05

-. 35 l8ó

-.34765

-.14344

-.83881

-.84048

-.842L4

-.84778

- .84540

-. 84699

-.8485?

-.85014

-.851ó8

-.85120

- .854f I

-. 85ó2 0

-.45167

-.85913

-. 8ó057

-. 8ót 99

-.86339

-.86477

-.35351

-.ts+t2
-.355L2

-.t5592

-.35ó7t

-.t5749

-.!5826

-.35903

-.359?9

-.76055

-.3ó129

-.t6203

-.16217

-.3ó 350

-.36422

-.36494

-.36565

-.t66t5

T¡¡IE IGETI
IT¡UR S

.0

t0.0

20.0

30. 0

40.0

50.0

ó0. 0

?0.0

80.c

90. 0

t00.0

I lo.0

120. c

130.0

140.0

150.o

160.0

170.0
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Pixley/MPB/MPAD (for G and C Checklist)
Data source 

--ò-
Data conf irmed V"ff

CSM 7-1.- Loss of comm navigation
procedures.

Mission independent

L2/L/7 0 Final
Revision I

Loss 0F NAVIGATIOI¡

GENERAL ruLIS

'l A sìghting or set is to consist of three marks.

2

3

4

Calibrate optics at the beginning of each batch and
every.half hour while navigation sightings in prog-
ress if the remaining sightings require more than-
30 minutes to complete. The sextant calibration wjlI
be repeated untiì agreement of at least two checks
(not necessariìy sequential ones) are within ì bit
( .003' )

Aìl attitude control shouìd be done using coup'led
RCS thruster pairs.

tlhile in P23 V06N49 display:
If 

^R 
>50 nm, 0r aV >50 fps;

Reject mark, reselect star and repeat mark.

If large correction re-occurs, accept.

Corrections of above magnitude should not be expected
except at initiation of tracking (first mark on each
star in first batch) or at firsi switch of reference
bodi es .

Large lR, 
^V 

vaìues may be expected at the following
times:

At initiation of tracking (first mark of each star
of first batch).

At first switch of reference bodies.

After long periods between sightings.

Last hours before EI.

Loss of tl-Matrix after initiation of navigation
sightings:

(a) Upon loss of l,l-Matrix, current onboard state
vector is retained.

5
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CSM 7-1. - Continued. L2/L/7 0 Final
Revision I

(b) l¡l-Matrix Reinitialization and Naviqation Procedures

(1) Sightings Not In Progress:

Before next batch, reinitial ize W-Matrix, V67

V06N99 Load val ues shown 'in tab'l es .

Continue Navigation

(2) Siqhtìnqs In Progress:

Irrunedìately reinitialize W-Matrix' V67
V06N99 Load va'lues shown in tables.

Restart interrupted batch of navigation
si ghti ngs .

Continue navigation

GENERAL LOSS OF COMM NAV P ROCEDURT

.I IF INTRY PAD PRIVIOUSLY RECTIVED' NO TRACKING PERFORMED.

2

IF NOT, PROCEED.

TXECUTI ABORT - IF REQUIRED (UNLESS COMM LOSS DURING

NOMINAL TEC).

REINITIALIZE W-MATRIX, V67 (DIAGONAL VALUTS, VO6N99,

FROM TABLES)

DETERMINE RTTURN-TIMT

sELEcT NAvIGATIoN SCHEDULE (ltE I4q!F:)'--lF
iÃsiË'r','iil on-irr ARE NoT APPLIcABLT' REFER T0

DO.IT-YOURSELF RULES.

SELECT STARTING BATCH
FIRST NAVIGATION SIGHTINGS TO USE STARS
CORRESPONDING TO NAVIGATION SCHEDULE
TIME FIRST OCCURRING AFTER ABORT.

ALTTRNATE SIGHTINGS ARE PROVIDED IN THE EVENT THT
PREFERRED SIGHTING CANNOT BT PERFORMED.

3

4

5

6

7
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CSM r7-1.- Continued L2/L/7 0 Final
Revis ion 1

DO- IT- ELF RULES

earth horizon si ghti ngs
t EI-3

should be scheduled fol-
lowin the MCC a hours. earth horizon

ilable lunar

Rejnitialize l^l-Matrix and schedule a tracking
interval as soon as possìb1e after the abort-
burn; or in the case of the lunar f1yby, atrout'I hour after perììune. If sightings-aie per-
formed translunar for any reason, reinitialize
the W-Matrix I hour after perìlune for trans-
earth si ghti ngs. l,l-l'latrix vaì ues are given i n
tabìes IV-l and 2 for each return type.

A batch is to consist of at least three star/hori-
zon sightings, aìthough as many as five can be ad-
vantageous, tarticujarly foìlowing a sleep per.iod.

Alì available stars should be used in the sighting
schedule. llo more than three marks should be taken
on a star within a batch of data.

Sightings during the last l0 hours before entry in-
terface are ìmportant. Five earth horizon sÌght-
ings shouìd be scheduled at EI-S hours and thiee

2

3

4

s u

Whenever possible, the navigation batches should
be scheduled so that, immed'iateiy foììowing a tìme
period of length at (not to exceed 3 hours) in a
non-PTC mode, five times 

^t 
shoutd be spent in a

PTC mode (thermal constraints). This rule will be
violated most frequently in the fo'ltowing sìtu-
ations: (l) aborts from a translunar trãjectory
with short return ìengths, (2) tinre critical aborts,(3) the lO-hour period before entry Ínterface.
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CSM 7-I.- Concluded. L2/I/70 Final
Revision I

6 If possìble, both near and far horizons should be
included in each batch of data.

7 Star availabiìity is related to GMT not GET. There-
fore, as a c'lue to determine stars avaiìable,
refêr to either Table I, II, or III which has a
GMT for entry corresponding to your Gl'lT for entry.
In addition, the star charts should be'used to. sel ect ava i I ab] e stars . '

I Go to Table IV.
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Pixley/MPB/ MPAD (for G and C Checklist)
Data source ---.o-ô-
Data conf irmed WY

CSM 7-2.- Star sighting schedule for
lift-off*8 hrabort.

Launch day dependent
Launch month dependent
Mission prof ile dependent

January 3I launch date

L2/I/7 0 Fínal

TABLE I.- LIFT F+SHRABORT

W-MATRIX REINITIALI ZATION

^T 
to EI < 20 hrs, TABLE I(a)

¡T to EI > 20 hrs, TABLE I(b)

TABLE I(a)
Sighting Schedule for an Abort from Translunar

Coast at 8:00 Hours, Short (Less than 20 hours) Return
(em of EI = February l, 17 hours, 0 minutes)

Star

24 Gienah
33 Antares

't6t
*201
*204

llori zon

R]
R2
R3

80000
00070
00003

+
+
+

NAVIGATION SCHEDULE

Time

EI.I3

EI - tl

EI-9

Et-7

EI-5

EF

EN

EF

EN

EN

R3

00t 20
00'il 0
00'120
00il0
00t't0

24 Gienah
33 Antares
30 Menkent

* l6l
*201

33 Antares
't6t

201
*204
* 30 Menkent

204
235
30 Menkent
37 Nunki

212

EF

EN

EF

EF

EN

00ì 20
00il 0
00t 20
00't20
00'il 0

00] t0
00ì 20
00tI0
00]10
00.l 20

t6l
204.l25

*235
* 30 Menkent

00t20
00] l0
00110
00il 0
00]20

EN

TF
EN

EN

EF

EF
EN

EN

EN

EF

EN

EN

EF

EN
EN

* Al ternate Stars

00I10
00] 'r0

00t 20
00110
00il0
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CSM 7-2.- Continued.

EI - 2.5

Time

EI.38

EI.35

Et-27

ET.24

Star

24 Gienah
33 Antares

154
*l 75
*201

24 Gienah
33 Antares

154
't75

201

33 Antares
201
l6ì

t 235* 30 Menkent

L2/L/7 0 Final

R3

001 20
00ì t0
00t 20
00il0
00il0

00ì10
00ìt0
00t 20
00r'10
001 20

001 20
00] t 0
001 20
00tl0
001 l0

TABLE I(a)
Sighting Schedule for an Abort fron Translunar

Coast at 8;00 ttours., Short (!ess. than 20 hours) Return

(GüT of EI = Fehruary ì, 17 hours, 0 ninutes)
( Conc I uded )

124
37 Nunk'i

176
*214
*202

00t 20
00] l0
001 20
001 '1 0
001 20

EF

EN

EF

EN

EF

TABLE I(b)

Sighting Schedule for an Abort from Translunar Coast at B:00
Hours, Long (Greater than 20 hours) Return (effi ot f¡ =

February 2, 16 hours 50 minutes)

Hori zon

EF
EN

EF
EN

EN

EF
EN

EF

EN

EN

001 20
001 l0
00t 20
00'il 0
00tt0

33 Antares
ls4
201
t6t
235

EN

EF
EN

EF
EN

00il0
00t 20
00110
00t20
00110

EN

EN

EF
EN

EF

EF
EN

EF

EN

EN

8T.21 l6l
235
30 Menkent

*204
* 37 Nunki
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CSM 7-2.- Concluded. l2/I/7 0 Final

TABLE I(b)

Sighting Schedule for an Abort fron Translunar Coast at B:00
Hours, Long (Greater than 20 hours) Return (GMT of EI =

February 2, ì6 hours 50 minutes)
(Concl uded )

Tine Star Hori zon R3

ET-12 235
37 Nunki
30 Menkent

't75

33 Antares

Er - 9.5

001 t0
00il0
001 20
001 20
001 20

ET-7

EI-5

EI - 2.5

33 Antares
37 Nunki
40 Altair

*1 75
*201

33 Antares
201
40 Altair* 37 Nunki

*l 75

EN

EN

EF
EF
EF

EF
EN

EN

EF
EF

EF
EF
EN
EN

EF

001 20
00tt0
00'n 0
00]20
001 20

33 Antares
201
40 Altair

175
235

EF

EF

EN

EF
EN

00ì 20
00]20
00'n 0
00] t 0
00ì 20

001 20
00t20
00t 20

001 20
00]20
00110
00.l 20
00110

33 Antares
204
202

EF
EF
EF

* A] ternate Stars
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Pixley/MPB/MPAD (for G and C ChecklisÐ Launch dav dependent
Launch month dePendent

3ålå::l;iåed P'€- Hrr¡.lion prof ire dependent

January 3I launch date

CSM 7-3.- Star sishtins schedule for L2/L/70 Final

aborts from lunar orbit'
TABLE II.. ABORTS FROM LUNAR ORBIT

A. ABORTS BECAUSE OF LOSS OF COMM

W-MATRIX REINITIALIZATION
Rl +30000
R2 +00300
R3 +00003

NAVIGATION SCHEDULE

GMT RETURN ON FEBRUARY 9' TABLE II
GMT RITURN ON FEBRUARY ]O' TABLE I

COMM LOSS AFTTR ABORT FROM LUNAR ORBIT

W-MATRIX REINITIALIZATION

a COMM LOSS PRIOR TO TIME FOR NAV STG

BATCH 
'I

Rl + 30000
R2 + 00300
R3 + 00003

b. COMM LOSS AFTER TIME FOR BATCH I
SV UPDATE AFTER TII
99000
00020
00003

c. COMM LOSS AFTER TIME FOR BATCH I
AND AT LEAST ONE SV UPDATE AFTER TEI

-Rl + 45000
R2 + 00006
R3 + 00003

(a)
r(b)

B

AND NO

-Rl 
+

R2+
R3+

NAVIGATION SCHEDUL

GMT EI FEBRUARY

GMT EI FEBRUARY
GMT NOT COVERED

E

9, TABLE II(a)
10, TABLE II(b)
BY ABOVE, GO

TO ''DO-IT-YOURSELF'', TABLE IV

)
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CSM 7-3.- Continued.

Time

TEI + 1.5

TEI + 13

TtI + 16

TEI + 20

IEt + 24

Et-28

TABLE rr(a)

January 3'l, I97.l Launch Date

Sighting Schedule for Abort from Lunar Orbit
(GMT of EI = 9 February 1911, 21 Hours)

Star Hori zon

3l Arcturus
24 Gienah'l5l

154
26 Spica

L2/I/7 0 Final

R3

MN

MN

MF

MN

MN

MF
MN

MN

MF

MF

EF
EF

EF

EF
EF

002t0
00210
00220
0021 0
002ì 0

212
33 Antares

120
*'125
*127

EF

EF

EN

EF
EF

00120
001 20
00110
001 20
00.l 20

00220
0021 0
002t 0
00220
00220

JI

50
24 Gienah
23 Denebola*67

* ì6 Procyon

212
33 Antares

12s
{, 76
t 127

212
33 Antares

120
*l 25
*76

EF

EF
EN

EF

EF

00.I 20
001 20
00il 0
00t20
001 20

212
33 Antares

120
*l 25
*76

EF
EF

EN

EF

EF

00120
00.¡ 20
001 10
00120
00t 20

001 20
00r 20
00.l 20
001 20
00.l 20



CSM 7-3.- Continued.

T ime

ET-23

EI-20

EI - t0

EI - 5

EI - 2.5

23

212
33 Antares
37 Nunki

*l 25
*77

44 Enif
37 Nunki

212* 45 Formalhaut
1 213

23 Denebola
22 Regulus
64
l6 Procyon

't5t

Denebol a
Reguì us

L2/L/7 0 Final

TABLE II (a)

January 3l, l97l Launch Date

Sighting Schedule for Abort from Lunar Orbit
(GMT of EI = 9 February 1971, 21 Hours)

(Conc'l uded )

Star Hori zon

212
33 Antares

125
*76
*127

EF

EF

TF
EF

EF

R3

00120
00]20
00t20
00'120
00120

J

EF

EF
EF

EF

EF

00t20
00120
00120
00]20
001 20

EN

EF

EF

IN
EF

00110
00'120
00'120
00il 0
001 20

00220
00220
0021 0
002t0
00220

MF

MF

MN

MN

MN

00220
00220
0021 0
002t0
0021 0

MF

MF

MN

MN

MF

23
22
55* 16*64

Procyon

* Alternate Stars to be used if other sightings cannot be made.
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CSM 7-3.- Continued.

T ime

TEI + t.5

TEI + 13

TEI + 16

TEI + 29

TET + 24

TEI + 28

23 Denebola
30 Menkent

170
't53

165

TABLE II(b)
January 31, '1971 Launch Date

Sighting Schedule for Abort from Lunar Orbit
(GMT of EI = l0 February 1971, 21 Hours)

Star

26 Spica
22 Reguì us

ì5l* 24 Gienah
*l 56

212
33 Antares

120
,,127
r, 76

212
33 Antares

120
*l 25*76

I2/I/7 0 Final

R3

00220
0021 0
002t0
00220
002ì 0

00t 20
00t20
00n 0
001 20
001 20

00] 20
001 20
00.l10
001 20
00t 20

00r 20
00t 20
00t t0
00r 20
00120

Hori zon

MF

MN

MN

MF

MN

212
33 Antares

120
t 127
rr 76

EF

EF

EN

EF

EF

MN

MF

MF

MN

MN

EF

EF
EN

EF

EF

EF

EF
EN

EF
EF

J
0021 0
00220
00220
002t0
0021 0

212
33 Antares

120
*127
t76

EF

EF

EN

EF

EF

00]20
001 20
00ì t0
00't20
00t20
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CSM 7-3.- Concluded.

Time

EI-32

EI-28

Et-23

EÏ-20

EI-il

EI-5

EI - 2.5

212
33 Antares

125* 37 Nunki*76

EF

IF
EF

EF

EF

00120
001 20
00t20
00r 20
00ì 20

I2/L/7 0 Fínal

R3

00t 20

00120
001 20
001 20
00120
001 20

00t20
00t20
00t t0
00i 20
00t20

TABLE II(b)

January 3'l, l97l Launch Date

Sighting Schedule for Abort from Lunar Orbìt
(GMT of EI = ì0 February 1971, 21 Hours)

( Conc l uded )

Star Horizon

212 EF

33 Antares tF
125 EF* 37 Nunki EF*76 EF

001 20
001 20
001 20
00.l 20

IJ
212
125
37 Nunki*76

*77

EF
EF

EF

EF

IF

MN

MF

MN

MN

MF

21?
125
37 Nunki*76

*77

EF
EF

EF
EF

EF

00t 20
00t 20
00t20
00i 20
00]20

EF

EF

EN

EF

TF

212
37 Nunki
45 Formal haut

*2ì 3
*235

't56

l6 Procyon
23 Deneboìa
24 Gienah
50

Procyon
Denebol a

0021 0
00220
002t0
002t0
00220

MN

MF

MN

MN

MF

0021 0
00220
002t0
0021 0
00220

't56

l6
23

*l 60*50

* Alternate Stars to be used if other sightings cannot be made



26

Pixley/MPB/ MPAD (for G and C Checklist)
Data source n 

^Data conf irmed tYt-

CSM 7-4.- Comm loss during nominal TEC.

Launch day dependent
Launch month dependent
Mission prof ile dePendent
January 3l launch date

L2/L/7 O Final

TABLE III.- COMM DURING NOMINAL TEC

W-MATRIX REINITIAL IZATION

COMM LOSS PRIOR TO TIME FOR NAV STG BATCH 'I

Rt + 30000
R2 + 00300
R3 + 00003

b. COMM LOSS AFTER TIME FOR NAV STG BATCH I
AND NO SV UPDATE AFTER TEI

- Rl + 99000
R2 + 00020
R3 + 00003

c COMM LOSS AFTER TIME FOR NAV STG BATCH 'I

AND AT LEAST ONE SV UPDATT AFTER TII

- R',t + 45000
R2 + 00006
R3 + 00003

January 3l ' l97l Launch Date

Sighting Schedule for Nominal Transearth

Coast (GMT of EI = 9 February 1971, ?O hrs, 46 min, 50 sec)

a

Time

TEI+]

TtI + l5

TEI + 17.5

sPr cA)
REGULU
GI ENAH

Star Hor'!zon

MN

MF

MN

MF

MN

R3

26
22
24

't5]
't56

002'r0
00220
0021 0
00220
00210

s
)

212
33
40

't 77
*l 25

EF

EF

EN

IF
EF

( ANTARES )
(ALTAI R)

t6 (PRoCY0N)
22 (REGULUS)

00120
00120
UUIIU
00r20
00120

001 20
00t20
00n0
001 20
00t20

50
r, 67
*l 53

00220
0021 0
00220
00220
00210

MF

MN

MF

MF

MN

ANTARES )
ALTAI R)

TEI + ]8 21?
33
40

*20.|
*125

EF

EF

EN

EF

EF
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CSM 7-4.- Concluded. I2/L/7 0 Final

TABLE III
January 3l, .l97] 

Launch Date

Sighting Schedu'le for Nominal Transearth

Coast (GMT of EI = 9 February 1971,20 hrs, 46 min, 50 sec)

( Concl uded )

Time

TEI + 24

EI-28

El-24

EI-20

EI .8

EI-5

EI - 2.5

Star

212
33 (ANTARES)
40 (ALTAIR)

*201
t 125

( ANTARES )

( NUNKI )

33 (ANTARES)
120
37 (NUNKT)

t77
r,127

Hori zon R3

EF

EF

EN

EF

EF

00120
001 20
00] 10
001 20
001 20

00220
00220
002r0
00210
00220

33
120
37

*77
r,127

001 20
001'10
00.l 20
00ì 20
001 20

00120
00] t0
00]20
001 20
00t 20

EF

EN

EF

EF

EF

EF

EN

EF

EF

EF

EN

EF

EF

EN

EF

EF

MF

MF

MN

MN

MF

33
1?0
37

*77
*l 25

(ANTARES)

(NUNKI )

45 (FORMALHAUT)

EF
EN

EF
EF
EF

001 20
00110
001 20
00t 20
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Pixley/MPB/MPAD (for G and C Checklist)
Data source /\ f\
Data conf irmed ll1'

CSM 7-5.- Do-it-yourself
sighting schedule

Mission independent

L2/I/70 Final
Revision 1

I

TABLE IV - DO-IT-YOURSELF

ABORTS FROM TLC

W-I4ATRIX IN ITIALI ZATION

Rl + 80000
R2 + 00070
R3 + 00003

NAVIGATION SCHEDULE

^T 
T0 EI <20 hrs

BATCHES 0F 3 SETS EVERY 2.5 hrs
BATCH OF 5 SETS AT EI-5

(BEFORE LAST MCC AT EI-3)
BATCH OF 3 SETS AFI'TR LAST MCC

aT >20 hrs
EËE,Þ'TT-[fOos OF 8 HOURs I'TAY BE ScHTDULTD.
CREI.I SHOULD BE AWAKE LAST IO HOURS PRIOR
TO EI.
I,IH I LE AI.IAKE :

BATCHTS OF 3 SETS EVERY 3 HRS
BATCHES OF 5 SETS AFTER

SLEEP PERIODS
BATCH OF 5 SETS PRIOR TO

LAST MCC (AT Er-3)
BATCH OF 3 SETS AFÍER LAST MCC

NOTE - ONLY STAR/EARTH HORIZON MRKS l,lILL BE MADT.

2. FLYBY ABORT FROM LUNAR ORBIT TEC ,

I^¡-MATRI X INITIALIZATION

COMM LOSS BEFORE BATCH 'I

(at TEI + I or perilune +l hr)

R] + 30000
R2 + 00300
R3 + 00003

a
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CSM 7-5.- Continued.

TABLE IV - Continued

b. COMM LOS AFTER BATCH ì
(at TEI + I or perilune +

and
Ñõ--SV update after TEI

Rl + 99000
R2 + 00020
R3 + 00003

l2/L/7 0 Final
Revis ion

'I hr)

COMM LOSS AFTTR BATCH I
(at TEI + I or perilune +1 hr)
and
ÃT-least one SV update
after TEI

R] + 45000
R2 + 00006
R3 + 00003

NAVIGATION SCHEDULT

A. RETURN LENGTH >70 hrs

'l Refer to Table III for placement of batches of
star/horizon sightlngs and relate the times
given at "TEI +" and "EI-" to the specific
transearth situation. For each batch scheduled'
take three marks on each avaì'lab'le star (up to
5 stars ) .

2 Schedule three earth horizon sightings for every- 5 hours between TEI + 32 and EI - 40 hours ' qif an additional sleep period is needed for very
slow returns, schedule five earth horizon sightings
before the sleep perlod and five earth horizon
sightings upon awakening.

c
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CSM 7-5.- Concluded.

TABLE IV - (Concluded

L2/l/7 0 Final
Revision

B. RETURN LENGTH <70 hrs

ì Sleep perlods of I hours should be,provided. As-
tronäuts should be awake the last l0 hours before
entry interface.

2 Three sets of star horizon observations should be

scheduled every three hours while awake with five
sets scheduled- before and after each sleep period.

(a) A batch of lunar horizon sightings should be

taken at TEI + t hour or perilune + I hour.

(b) The second batch of data should consist of
earth horlzon sightings.

(c) The third batch of data should consist of
lunar horizon sight'ings.

(d) The remainder of the data should be earth
hoilzon sightings. If no earth horizon sightìngs
are available, lunar horizon sightings should be
substi tuted.

3 Five earth/horizon sets should be scheduled at tI-5
hours before the I'ICC at EI = 3 hours. Three sets
shourld be taken after the mldcourse. If no earth
horizon sightings are avai'lab]e, lunar horizon
sightings should be substltuted.

)



3I launchtneatt¡

L70
el

". 
= -ó.5 des

350

Heath,¿LAB,¡MPAD (for Entry Checkl¡si and CSM Cue Cards)
D ata so urc e J:¡:Sl:-!!t-p=.,1:tì -7l
Data conf irmedlì¿.L-

0 10

Mission prof i le dependent

30 t) 40

ooE
o
Þ
6ró
E
o
s
o:

250

00

300

150

r00

uJ
F

2

5 t5 20 25

Time to entry interface, min

Pre-entry attitude ti mel ine.



(,
r\)

c. -)o
t=
5L

=(I,õË
>E
g1 õt
c)

0
.9
j(u
c)=Ø(c

¿, t^Lñ .^eö 2

U'
.g

B4

DuPont/OMAB/MPAD (for CSM Rescue LM Timeline)
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Data conf irmed A,l.Ð -
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Mission prof íle dependent

12:00 14:00 1 ó:00
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B
0ó:00 08:00 10:00

Time from PDI to abort, min:sec

I 7 0 Final

6:00<PDl 1<15

No PDI 0
Bias = -0.2

No PDI l+Lz min abort:
Bias = 0.6
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DuPont/OMAB/MPAD (for CSM Rescue)
Data source s- ('. o,
Data conf irmed
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DuPont/OMAB/MPAD ffor CSM Rescue)
Data source 5o a.T

Mission prof ile
dependent

Data confirmed û,&.8"
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-20
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0X

-30 -20 -10

AhCOH, n. mi.

0 10

CSM height adjust maneuver chart
6hCOH = 10 n. mi.).

M 10-3.- CSM height
chart ßhCDH = 10 n. mi.).

just maneuver

(Janu 3I launch date)

ina7



DuPont/OMAB/MPAD (for CSM Rescue)
Data source Qc o.T
Data confirmed d.É.f,).

Mission profi le dependent
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DuPont/OMAB/MPAD (for CSM Rescue)
Data source Sç, qiT
Data conf irmed !&.úÞ!-

Mission prof i le dependent
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Loyd/GPB/
Data source
Data confirmed

MPAD (for Fl ht Plan)
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Loyd/GPA/
Data source
Data confirmed

MPAD (for Fl
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Mission profile dependent350
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Loyd/GPB/M D (for F Plan)
Data source
Data conf irmed
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Loyd/GPB/M D
Data source
Data confirmed
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Lovd/GPB/M (for Plan)
Data source
Data conf

Launch day dependent
Launch month dependent
Mission profile dependent
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Loy{/GPB/MPAD (G and C Checklist)
Data source 3DÞtz
D^t^ "onÍir^"d@.\
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Loyd//GPB/MPAD
Data source
Data confirmed

Mission independent

January 31 launch date
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Data source
Data confi

ScottlGPB/MPAD (for F light Plan) Launch day dependent
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Scott/GPB/MPAD (for Flight Plan)
Data source
Data confirmed

M iss io n prof i le d epend ent
(-',t"t-\r.ì¡J

CSM 11-10.- Ground rules and assumptions for the l2/B/70 Final
CSM cryogenics. (January 31 launch date)

GROUND RULES AND ASSUMPTIONS FOR THE CSM CRYOGENICS

l. Three 0, tanks and two H, tanks are available.

2. Fuel cell purging is included in the EPS requirements.

3. Both H, tanks and two of the three 0, tanks are assumed to be

fully loaded. The third 0, tank is to be off-loaded to approximate'ly

62 percent at lift-off.
4. No cryogenic venting was assumed in flight.

5. The EPS hydrogen consumption rate (Hr) (lblhr) = 0.00257'If.
when Ir. is the total fuel cell current.

6. The EPS oxygen consumption rate (Ö2) (lb/hr) = 7.936 " Az

7. The launch redlines for 0, are defined as points on the curve.

These points are contingent upon accomplishing DTO 4.6 which is greater
than a tank loss requirement. However, if lift-off were to occur at
these points, a somewhat different tank management scheme would have
to be empìoyed, even if no tank failed. If a tank failure were to occur
then a nominal 40 Anp return level plus ECS would be employed on the
remaining two tanks.



Fo¡d/GPB/MPAD (for G and C Checklist)
Data source e9fl Daa%,< (v"14
Data conÍinned .ô17
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FoI*/GPB/MPAD (for G and C Checklist)
Data source CSm 9at^s"t* Gd I
Datu*nfir*W
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Ford,zGPBlMPAD (for G and C Checklist)
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Ford/GPB/MPAD (for G
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I 0 FinalLM 1-1.- LM he ht adjustment maneuver chart. (Janu ary 3l launch date)
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Moore/0MAB/x,FAD .(for iltI Timeline )
Data sourcettao'L{¿ l4 oT
Data eonfit-W-

LM 2-1.- Range and range rate table.
(January Jl launch date)

Mission profile dependent

L?lL/To Finat

)
TIME

mi n: sec
RANGE

m1n

RANGE RATE
fps

I
t
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3
4
5
6
7
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9
0

NS

00
00
00
00
00
00
00
00
00
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I33.0
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llt.9
107.9
103.9

-447.3
-444.6
-441.3
-437 .4
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-422.4
-41 6 .4
-409.9
-402.9
-395.6



Fridge, ,nt/Ottlø/MpA¡ r Llvf Timeline) Laun. -.rnth dependenl
Misslon profile dependent

L2 70 Final

Data sou¡ce -s C ô,T ø,¿ Fnt._ê 7 - Frn - ALí
Data conf irmed [.,rt| - 1- ) A.íjg},
lÀ4 3-f.- PDI abort summary data. (January Jl launch date)
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7
0
0
4

73
60
46
l8

^uz^VX

CDH

TIME
INS+

2+02+1Ot
4+O9+32-
4+02+32
4+02+28
4+oz+21
4+C2+12
4+02+01
1+57+42
I +57+04
I +56+20
I +55+39
I +55+03
ì +54+31
I +53+50
'l+53+21

I +52+51
1+52+22
3+37+3'l
4+l 5+40
4+03+30
4+03+26
4+03+20
4+03+l 3
4+03+03
L+ñ2+¿,A

4+02+27
4+02+04
4+0.l +43
1+57+12
I +56+41
I +56+0.|
I +55+32
I +55+03
I +54+34
I +47+30

49. 0

38. 7
37 .6
36 .4
36 .3
363
42.4
41 .7
41.2

B

2
7

9
9
I
7

4l
43
45
46
46
46
46
?qq
36.0

7
6
0
5
2
4

34
33
33
33
34
?4

0
9
9

33
31
3l

6
7
I

40
43
45

2
6
B
0

46
46
46
49

'+00*

^VX

CSI

TIME
I NS+

+00+00*

3+00+00

0+55+00

2+40+nn
3+l 2+00*

I

3+00+00

55+00

50+00

HAM

TIME
I NS+

NA

2+00+00

NA

I
2+00+00

NA

r+oo.

BOOST

TIME
I NS+
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t+o
I +00+00

NA

6ÍI+nn
I +l 2+gg*
I +00+00
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NA
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138.7 /6A024.
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63.7 /60261 .
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30.8/60251
3l -5l60t54

NA

169.6/52247 .

r 68. s/56643.
166.0/6002t.
162.8/60025.
1 58.6/60032.
1â2.6t624?2
1L4.6/70907 .

135.7/77441.
I 28.0/78539.
110.1 /74203.
128.0/ 647 49 .

112.7 / 60282.
't01.8/60279
91.0/60276.
80.1/60272.
31.5/60154

NA
NA

5669.?
5665.3
s659.2
5655.4
5650. 3
5669.8
5645.9
56ì 9.8
5599. Z

558s.0
5576. 1

5558.7
5543. B
5528.8
551 3.4
5512.4

NA

5698. 3
5693.9
5688.5
5684. 7
s679.6
5670 7

56s4. 9
5639.3
5628.9
5647.0
5638. I
5622.8
5608. 9
5594.9
5580.6
551?.4

HA/HI NS

INS

N76
TIME
PDI+

NA

NA

2+05
3+57
5+41
7+l 5
8+41

'12+59

1 4+40

ì7+15
lB+19
19+Zl
20+27
21+26

I 7+]4f
NA

z+09
4+01
5+44
7+l B
B+44

I 0+44
I 2+53
I 4+43
1 6+99
I /+Zg
1 8+23
I 9+31
z0+30
2'l+39
22+29
7+14r

NU t+ tz

T2-l
N02+l 2

ABORT

ÏIME
PDI+

PDIO

I +00
2+00
3+00
4+00
5+00

7+00
B+00

2+00
3+00
4+00

0+00
l+00

l+00
2+00
3+00
4+00
5+00
6+00
7+00
8+00
9+00

I U+UU
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'12+00

I 3+00
I 4+00
1 5+00
I2-2
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Dupont/OMAB/MPAD (for LM Timeline)
Data source s(¡ o

Data conf irmed

LM 4-1.- Range and_range rate data at ins
to subsecuent maneuvers. (Janu

ertion and I0 minutes prior
3rl nch date)

M iss ion prof i I e dependent

L2/T/70 Final

\¡

106-a -176-3

85-5 -l tO.7
s8-o -197 .7
05
0t
98
99
99
gg

3
0
6
9
7
g

-t 06.4
-t 06 .4
-93.6

-104.9
-t 19.4
-t23-3

t
t

9
4
2

57
63
78

4
I
6

97
96
g4

t

I
I

'l

2
5

06
20
30

7
0
s

97
96
g3

-t
-t
-1

I
4
5
1

29
37
37
34

3
2
2
7

93
9t
90
89

-l
-t
-t
-l

CDH

RAIIGE

RAI{GE RATE

100^2 -1t9.9
02
99
95
96
93

9
5
I
0
6

-154.2
-l 53.9
-l 56.6
-t 52.3
-162.5

I

2
3
5

95
0t
21

3
8
I

0t
99
96

I
-t
-t

95
94
9l
89
88
86
85

4
4
I
6
6
4
6

-'l
-t
-l
-l
-t

26
29
38
43
45
43
49

4
4
3
3
7
8
7I

I

t 50- 2 -533 -2
t96.t -594.6

-569.2
-504.6
-441.6

t 80.2
t48.8
tt6.3

-497
-4
-334

B
9
5

I89.6
't4l .4
98.5

l8

234
196

9
7
0
2

4
4
5
B

26
4l

202

-215
72

5t

0
3
'l

zza
164

99

-556.2
-459.5
-336.6

44
27
60
98
37
76
t4

0
0
6
9
9
5
3

t46
232
t87
9l
-2

-95
t88

6
6
6
0
B
4
9

I
t
2
20t.3 -202-9
279.4 -779.3

RANGE

csr

RANGE

RATE

t94
l9ì
179
I64

.3

.B

.6

.6

.5

-580.6
-573.6
-551 .5
-529.5
-494.7143

NA

NA\N

343.3 -3bU.9
zt?.? 402.5
245.3
245.7
239.0
223.7
202.3
l7l -l

358
353
345
356
372
394

5
2
9
2
l
4

3ì4.s
31r .7 .

298. 5
281.t
257.1
222.6

-690.2
-683.9
-668.6
-665.7
-635.5
-60? -1

7
0
3

430
429
425

l4l .3
102.5
72.4

HAI'I

RANGE

RANGE

RATE

l5ì.1 445.0
t3/.8
137.3
'130.4

ì t6.9
97 .5

4++
437
423
427
431

b
9
7
7
5

NANA

I

).8

0
509 - 0 -'t9:
s65.0 -90

NrNA

BOOST

RANGE

P.ANGE RATE

380.4 -69t
372.6
367. B
348.7
320.4
278.7

-675
-666
-642
-621
-587

4
3
7
0
4

llANA

591.2
586.2
566 .6
537 .7
495.2
43? 4

-801 .

-792.
-773.
-759.
-735.
-ßq7

4
5
B
2
3
4
3
9
0

-652
-599
-546

363.9
292.6
227 .6

NANA

NAINA
NAINA

RANGE

RATE

INS

RANGE

368.0
363.8
346.4
3t7.0
273.1

598.2
589.'l
566. I
558. 9
548.5
55/. I
513.2
372.8

z0ö. I

138.0
70.4
5U
88

'139

I88
238
289
339

9
5
3
3
6
2
8

-z26.t
-439.9
-462.2
-454.9
-440.7
-423.9
-405.8

618.6 -382.3
NANA

592
588
57t
542
499
434

0
2
4
7
6
9

623.6
6t 3.6
592. B
588.4
582.7
574 -2
563.9
550.7
534. I

363.5
288.3
219.2

533.4
485.3
368.4

r65.5
I'12.9
69.7

3
7
5
4

47
70

|t4
319

-44.7
-399.5
-459.0
-406.9

PDIO
N0 l+12

0l +00
02+00
03+00
04+gg
05+00
06+00
07+00
08+00
09+00
I O+00
I l+00
l2+00
I 3+00
I 4+00
I 5+OO

T2-1
N0 2+lz

0t +00
02+00
03+00
04+00
05+00
o6+oo
07+00
08+00
09+00
I 0+00
I l+00
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I 3+00
I 4+00
I 5+00
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TIME
PDI+
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TayIor/IAE (for I¡,t Timeline)
¡/" iq o tData sourc

Data confirmea 6C>-T

Il4 5-I.- Fowered descent monitoring chart - pDI
thr.¡¡ TD+3 min. (January l1 launch date)

I¿.unch month dependent
Mission profile dependent

Lz/L/To Final

vt\¡

SBD

2/1

7 /-3

'15/-11

22/-16

26t-20

29/ -??

32/ -25

39/ -29

40/ -29

DPS

95
95

9l
86

80
t5

70
65

60

54

49

44

39

33

30

27

23

2A

( HMAX)
H

50000
49900

49300
47800

45800
43500

40900
38300

(+l 7000 )
35700

(+l 7000)
32700

(+1 5800)
30500

(+ì 2800 )
26400

(+r r 400 )
24700

(+9200 )
2r800

(+e200)
1 8900

(+6900)
16100

( +s6oo )
I 2800

(+2400 )
8300

( -HMAX )
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2.0
7.0

37.O
59. 0

73.0
82.0

87.0
89.0

9't .0

9l .0

93-0
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86.0
(432.0)

69. 0
(40r.0)

95.0
367.0
't 19.0
323 .0 )
I 39.0

(

(252
154

0)
0

V I

5560.0
5490. 0

52.l 0.0
491 0. 0

461 0.0
43t0.0

3990. 0
3670. 0

3330. 0

2990.0

2640.0

2270.0

1 890. 0

I 490.0

I 230.0

980.0

730.0

480. 0

l I 3
112

.¡06

95
9U

86
83

BO
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77

74
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66

65
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59

TFI

0:00

Z:30

3:00
3:30

4:00

4:30

5: 00

5 :30

6 :00

6:30

7:00

7 :30

B:00

8:30

VH

Ân7 n

392 n

?5n fì

?tt n

?64.O

200.0

1l8.0

63-0

47.0

36.0

22.0

DPS

l(¡

Iq

l8

17

t6

l5

ì3

'tt

ll

tl

10

(-nrnx¡
.HDOT

(228.0)

t5l n
(208.0)

13/¡-0
(r87.0)
ll3^0

('r63.0)
93-o

(r36.3)
71.0

(r05.0)
48.0

(64.0 )

27 .O
( 36.0 )

17 .0
(2e.0)

14.0
(2r.0)
't2.o

(12.0)

9.0

H

7000
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Snnn

4000

3000

2000
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56

Løneyf
Data source

for trM llne )
eL ry20

I¿unch month dependent
Mission profile dependent

Data c

U{ 6-1.- Ascent monltoring charb.
(January Jl launch date ) 12ltllo Final

*Assumes 30o pilot yaþ, maneuver completed atI minute.

Pi tch
deg

0Hl,l
no yaw

deg

TFI
mi n: sec

VI
fps fps

H dot H

ft
SBD

pitch/yaw*
deg

307.7

304.9

301.7

299.5

295,3

291.9

288.4

284.9

291.0

277.0

272.9

268.5

264.1

259.2

257.1

39.23

37.56

35.45

33.32

3l .t2
ies. ao

26.51

24.08

2t .5t

I 8.84

16.05

13.t9
10.34

7 .12

5.61

0:00

0: l0
;0:30

,l:00

t:30
2:00

2:30

3:00

3:30

4:00

4:30

5:00

5:30

6:00

6:30
'7:00

7 210.7

t 5.l
55.7

169.2

435.0

725.8

I 036.0

I 365.4

1714.4

2083.8

2474.5

2887.4

3323.7

3784.8

4272.9

4789.4

5337. I

5540.6

0

54.2

93. 0

126,6

153.2

172.7

,195.4

lgl.6
lgl.5
195.3

173.4

I 56.0

133.5

1 06.6

77 .2
45. I

32.2

0

270

I 862

51 70

9385

14290

19679

25350

3ilil
36778

42172

47125

51479

55089

57850

59692

601 07

119 .7 / -37 .

147 .5/13.6

15t.6/18.6

156. r /23.7

161 .3/29.1

167.7 /34.8

175.6/40.5

185.7 /46.1
188.3/47.3



Moore/
Data souree
Data confl

,7

(tor !M Tiraellne )4dr
I

l,l\,f 7-f . - Lift -of f table .
(January ll taunch date)

Ia,unch day dependent
I¿unch month dependent
Mission profile dependent

tz/r/7o FinaL

I

REV NEtl TIG NOM TIG

l5
't6

17

IB

ì9

20

21

22

23

24

25

26

27

28

29

30

32,

I 1 0 :53:43

112:52:04

114250:22

ì I 6 :48:40

ll8:47:.l5

I 20:45:33

122243:51

124:42:09

126:40:27

1 28: 38: 45

.l30:37 
:03

132:35221

134:33:39

136:3ì:57

l38:30:17

'l40:28:33

1 44:22:47
)
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Blucke/MPBy'MPAD (for LM G and N Dictionary)
Data source JlLL¿.;- ,
Datacortimd Iy'¿prXS

Launch day dependent
Launch month dependent

L2/I/70 Final
,Ìev¡s¡on 1

LM 8-1.- Planet un¡t vectors (lumr referenced)
Venus, Man, Jup¡ter, Saturn.

yEiltß üüT vEcIoRs

0 HR cET = l:31:20:20 ct'îr
L0 = l:3lr:-

mRs uillT vEclons

TII.€ (GET)
HOURS x(Rr) Y(R2) z(R3)

'100.0

t0s.0
'il0.0

It5.0
'ì 20.0

125.0

t30.0

I 35.0

140.0

145.0

l5()-0

-.37242

-.3707A
-.36873

-.36667

-.36462

-.36257

-.36051

-.35845

-.35638

-.35432

- -35225

-. a5471

-.85544

-.85617

-.85690

-.85762

-.85834

-.85906

-.85977

-,86047

-.861 t7
- - 86t87

-.36t2ì
-.36t 58

-.361 95

-.36231

-.36267

-.36304

-.36340

-.36376

-.36412

-.36447

-.36483

JUPITER I'NIT VECTORS

\no

TII.T (GET)

HouRs x(Rr ) Y(R2) z(R3)

't00.0

t25.0
150-0

-.44978

-.44779

--44583

- ,82567

-.82659

- -42750

-.34054
-.34092

-.34130

SATURN UNIÍ VECTORS

1il4E (GEr)
HOURS x(Rì ) Y(Rz) Z(R3)

100.0

150-0

.i,9388

.69246

.67495

- 67540

.25094

.251 4S

ÍII'E (GET)

HOURS

'100.0

ì02.0
t04.0
t06.0

108.0

ì 10.0

tì2.0
I 14.0

ì.l6.0
I ì8.0
'120.0

122.O

124.0

t26.0

I 28.0

ì30.0
I 32.0
'134.0

I 36.0

138.0

I 40.0

142.t)

t44.0

I 46.ù

148.0

I 50.u

-.0'1107

-.00954

-.00801
-.00647

-.00494
-.00341

-.00'l87

-.00034
.00120

.b0273

.oo427

.0058ì

.00734

,00888

.0ì042

.01'196

.01350

.0'¡s03

.0 ¡657

.0]8t2

.0t966

.02120

.02?74

.u2428

.02583

.02737

-.93644
-.93643

-.93641

-.93639

-.93636

-,93634

-.93631

-.93628

-.93625

-.e362'l

-.936ì8
-.93614

-.93510

-.93605

-.93601

-.93596

-.93591

-.93s86

-.93580

-.93575

-.93569

-.93562

-.93556

-.93549
-.93543

-.93535

-.35065
-.35074

-.35082

-.3509t

-,35ì 00

-.35ì08
-.35il7
-.35125

-.35I34
-.35142

-.35ì50
-.35t58
-.3sì66
-.35174
-.35ì 82

-.35t 90

-.35198

-.35206

-.352t3
-.35221
-.35229

-.3!236
-,35243

-.3525ì

-.35258

-.35265

x(Rr) Y(Rz) z(R3)



Blucker/MPB/MPAD,(for,LM G and Dictiomry)
Datasourc¿ /?L,974tu 

^Zùata confined /2/z/'7D \-P
//

LM 8-2.- Earth un¡t vætors

ÊARTH VECTORS

0 HR GEI = l:31:20:20 GilT L0 = 1:31

Launch day dependent
Launch month dependent
Mission prcf ile dependent

I2/L/70 Final
Rev¡s¡on 2

\¡\o

TII.IE (GET)
HOTJRS x(Rì) Y(R2) z(R3)

ì 00.00
'l 00.50
't0t .00
'l0l .50

102.00

t02.50

ì03,00

103.50

t04.00
'104,50

ì05.00

105.50

t06.00

t06. s0

I 07.00

107.50

t08.00

t08.50

109.00

t09.50

il0.00
't10.50

llt.00
'Iìl.50

I I 2.00

I I2.50
I ì3.00

113.50

i 14.00
'114.50

115.00

I15.50

I I 6.00

1 16.50

-.2539s

-.24941
-.24487

-.24033

-.23578

-.23123

-.22667

-.2221?

-.21756

-.2't299

-.20843

-.20386

-. I 9929

-. ì9471

-. ì 90r4

-.18556

-.18098

-.17639

-.17181

-.16722

-.16263

-. r 5804

-.15345

-. r 4886

-.14426

-. I 3967

-. 13s07

-.13047
-.12547

-.12127

-. I 1667

-. tt206

-.10746

-. ì 0285

-.84966

-.85082
-.85 ì 97

-.85309

-.85420

-.85528
-.85635

-.85740

-.85843

-.85994

-. 86043

-.86t40
-.86235

-.86328

-.86420

-.86509

-.86597

-.86682

-.6766
-.86848
-.æ927
-.87005

-.87081

-.871 55

-.87227

-.87298

-.87366

- .81 432

- .a7 497

-.87560

-.87620

- ,87679

-.87736

-.8779ì

-,46217

-.46250
-.46282
-.46313

-.46343

-.46372

-.46400

-.46427

-.46453

-.M478
-.46501

-.46524

-.¡16546

-.46567

-.46586
-.46605

-.46622

-.46639

-.466s5

-.46669
-.46683

-.46695

-.46707
-.4b717

-.46727

-.46735

-.46743

-.6749
-.46755

-.46759

-.46762
-.46765

-.46766
-.46167

TII,IE (GET)
HouRs x(Rl ) Y(R2) Z(R3)

I t7.00
't17. s0

118.00
't ¡8.50

l't 9.00
'l 19.50

ì 20.00

120.50

l2ì.00
't2t.50

122.00

122.50

r 23.00

ì23.50

124.00

I 24.50

125.00

ì25.50

ì 26.00
't26.50

ì27.u0

127,50

t28.00
't28.50

t29.00
'i29.50

r 30.00
'130.50

ì3',t.00

13t.50
't32.00

ì32.50
'133.00

t33.50

-.09825

-.09365
-.08904

-.08443
-.07983

-.07522
-.07062

-.06601

-.06t41

-.0s680

-.05220

-.04759

-.04299

-.03839

-.03379

-.02919

-.02459

-.01999

-.c1539

-.01079

-.00620

-.00161

.00300

.00759

.012t7

.01676

.02135

.02593

.03051

.03509

.tr3966

.04424

.0488 1

.05338

-.87844

-.87895
-.87944
-.87992

-.88037

-.88081

-,æ122
-.88ì62
-.88200

-.88236

-.88270

-.88302

-.8836ì

-.88387

-.æ412
-.88435
-.88455

- .8847 4

-.88491

-.88507

-.88520

-.8853ì
-.88541

-.88549

-.885s4

-. 88558

-.88560

-.88561

-.88559

-.88555
-.88550
-.88543

-.88534

-.46766

- .467 64

-.46762

-.46758

-.46753

-.46748
-.46741

-.46733
-.46725

-.46715

-.46705

-.46693

-.46680

-,46667

-.4665?
-.46637

-.46620

-.46603
-.46584

-.46564

-.46544

-.46523

-.46500
- .46477

- .46452

-.46427

-.4640 1

-.46373
-.46345
-.463 16

-.462A6

- .46254

-.46222

-.46 t89

TIME (GEf)
HOURS

134.00
'134.s0

ì35.00

135.50

I 36.00

136.50
't37.00

I 37.50

138.00

ì38.50
't39.00

139.50

140.00

140.50

l4ì.00
141.50
't 42.00

142.50
'143.00

'143.50

'144.00

t44.50
'l45.00

'l45.50

146.Cì0

'146 .5 0

147.00
,]47.50

I 48.00

148.50

ì49.00

ì49.50

I 50.00

.05794

.06251

.06707

.07162

.07618

.08073

.08528

.08982

.09436

.09890

.10344

.10797

.11249

.11702

.t2ts4

. t2605

. I 3056

. I 3507

.l 3958

. 1 4407

.ì4857

.r 5306

. I 5754

.16202

.16650

.17097

.17544

. t 7990

.1 8436

. t8881

.'19325

.1 9769

.20213

-.885ì0
-.88495

-.88479

-.88460

-.88440

-.88418

-.88394

-.88369

-.8834t
-.8831 2

-.8828t

-.8821 3

-.88ì76
-.88138
-.88097

-.88055
-.8801 I

-.87966

-.879t8
-.87869

-.87817

-.87765
-.87710

-.87653

-.67595

-.87473

-.87409
-.87344
_ a7)77

-.a7207

-.46 t55

-.46120

-.46084
-.46047

-.46009

-.45970
_ ¿aoll

-.45890

- .45848

-.45806

-.45762

-.457ì8
- .45672

-.45626

- .45519

-.45530
-.4548t

-.45431
-.45380

-.45328

-.45275
-.45221

-.45t 67

-.451 I l
-. 45055

-.44997
-.44939

-.44880

-.448ì 9

-.44754
- .44696

-.44633

- .44570

x(Rr ) Y(Rz) z(R3)



Lanier/t'fts/tfpAD (f qr Star, Charts )
lata sLurce (16 ¡lþ,ÍLd&¡¡¿r]hÍ¡-
Data c onf irned -.,1(l(-

I¡,f B-3.- gtar unit r""ro"". (January Jl launch date)

6o

ECLIPTIC COORDI¡{ATES
Z LOI'IGTTUDE LATITUDE(ns¡ (DrG. ) (DEc. )

Nearst mean llesselian year

rz/r/7a FiiaL
DAïA VALID FR0l'l I JULY 70 T0 30 JUNE 7l

UNIT VECTORS
STAR NO. X Y
(ocTAr) (Rl ) (R2)

STAR IDTNTIFICATION
COI'II'IOI{ GREEK IDTNTIFIER
NAI.IE AND CONSTELLATION

HAMAL ALPHA ARIETIS
ALPHA FORNACIS

't0.
-44.

6.
-7)
49.

-40.
-42,
-16 ,

-44,
-l6.

Ã

-24,
-25.
-41 ,

-6,

-48.
ì0,

3
¿34,

046
047

78393
58795

.39596
-,48634

,47820
.64636

0
7

050
051
052
053
054
055
056
057

'I',t 2.8
2tI.6
134,8
211.9
239. 1

88. 3
233,4

80. 5

POLLUX
MIAPLACIDIJS
DUBHE

-,29532
- .37984
-.54083
- .49689
-,54279
-.Ò0å48
-.078f¡l

,07997

t00 .5ì 490
t0 l .73337
102 .77875t03 ,63E21't04 .12826r05 .05855
105 .00æ2
107 -.:t089t

- .39088
-,52980
-.38743
- .53266
-.53556
-,1992t
-.01105

.44t57

120 .59879.l21 
.64t 38

122 ,54577
I 23 - .58949
ì 24 -.46663
125 -,25449
126 .96456
1 27 - .0661 0

- ,86088
-.8ì5l4
-.8382 t
-.86t90

,8301 I
-.60299
- ,691 76
-,56497

,8s708 34
-,67512 345
,58024 30
.6716t 43

-,00558 82
-,168t3 86
,70644 89

-.48855 I l9

-.64173 I38
- .6860',ì I60
- .85854 r 84
,83425 I 39
.8ì 992 I 65
.96257 132
,78252 267
,64497 324

-,73257
-,73179

.8327t

.80754
-.38334
-.56269

.25920
- .62955

172,7
ì 68.5
2ì6.3
221.2
158.5
264,2
?65,2
274.7

-72,7
-67 ,2
-47,8
-48.6

54. 3
-13.8
-19,6
-11.0

BTTA GE¡1INORUM

BETA CARINAE
ALPHA URSAE MAJORIS
GAMMA CTNTAURI
ALPHA CTNTAURI
ALPHA ORIOI{IS
BETA CENTAURI
GAMMA ORIONIS

ETTA TAURI
EPSILON ORIONIS
ZETA ORIONIS
BETA CANIS I4AJORIS
GAMMA GEI4INORUM
EPSILON CANIS I"IAJORIS
DELTA CANIS MAJORIS
ALPHA GEMINORUM

EPSILON CARINAE
DELTA VELORUII
GA¡IMA CRUCIS
EETA CRUCIS
EPSILON URSAE MAJORIS
LAMEDA SCORPI I
THETA SCORPI I
EPSILON SAGITTARII

BETA CASSIOPEIAE
ALPHA PHOENICIS
BETA ANDROMEDAE

GAMIIA-PRIMT ANDROMTDAE

DELTA ORIONIS
KAPPA ORIONIS
BETA AURIGAT
TTA CANIS MAJORIS

ZETA PUPPIS
LAMBDA VELORIJM

IOTA CARINAE
BETA URSAE I'IAJORIS
ZETA URSAE MAJORIS
BEÏA URSAE I'lINORIS
GAIi.IA DRACON I S
GAI'IMA CYGN I

ALPHA GRUIS
BETA GRUIS
ALPHA CASSIOPTIAE
GA¡i.IA URSAT HAJORIS
DELTA SCORPI I
EPSILON SCORPII
GAMMA PEGASI

KAPPA SCORPI I

-.385 t 3
-.25997
- .45587
-,64872
- ,37794

.02768
- ,42803

. I 5730

. I 3564

. ì 0996

.0901 7
- .08880
- .1 5020
-,21723
- .25905
- , 33408

.46566
,82414
.50496
,44942
.39524
23400
23072

.79364
,23226
. il800

-,il4]2
-,31049

.99 I 28
- .2sl 53

,981 39

,86757
,9937',l
.99s34
,94722
,94736
,84781
,85787
,77994

.4ì433

.43733
-,070ìl
-.10il 2

- ,12721
-.79165
-.7?731
-,82123

.01 7l 3
,07984
,23847
.37634
,99172
,98403
,70772
.8t60t

.65985

.49870
,33586
,14247

-.20227
-,t8378
-,62253
-,62373

-,32372
- .23046

.0934 l
,01 978

-,79706
-,78652

.04945
-.77414

. ì7853
,44298
.76rt6
,72136
.5571 5
.8041 6
.9689.|
,92526

,47097
- oa7t7

.88?t 9
-,75242
-,87221

, I 2885
-.86806

. I',]016

,47845
-,02128
- .0341 4
- .30803

,28276
-,48377
-,44379

,52922

,86677
,35294
.40700
,52694
.64 t 82
,54642

- .08929
-. 35481

7
2
7
2
6
0
l
B

4
Ã

3
3
7
4
5
,ì

RIGIL KENT
BETELGEI]SE
HADAR
BELLAÏRI X

060
061
062
063
064
065
066
067

82.2
83. l
84. 3
96. B
98. 7

l'10.4
113.0
t 09,8

EL NATH
ALNI LAM
ALN ITAK
¡IURZ I M
ALHENA
ADHERA
AL I,]AZOR

CASTOR

070
07t
072
073
074
075
076
077

315,5
32t.9
37,4

150, r

242,2
254,9

B.B
266.1

-32,9
-?Ã ¿

46.6
47 ,1
-2.0

-t ì ,7
ì2.6

-ì5.6

AVIOR

GACRUX

BECRUX

AL IOTH
SHAULA

KAUS AUST

SUHAIL

MIRAK
MI ZAR

KOCHAB

ELTAN I N

SADR

AL NA'IR

SCHEDAR

PH ECDA

,7
,t
,0
.8
,0
,0

.l
t

,8
o

.0
?
o

,6
,4

5l
-40

25
27

-23
-33

21
-50

2

6
9
I
6
I
5
6

CAPH

ANKAA

MI RACH

ALMACH
MINTAKA
5AI PH

¡IENKAL I NAII
ALUDRA

ll0
ilr
112
ll3
lt4
r'ì 5
il6
lt7

-58,4
-55 .9
-67, 1

45. I
56 .4
73.0
74,9
57. 1

t30
t3r
132
'133

ì34
135
'ì 36
137

47
33
5v
62
65
76
74
79

5

6
6
7
3
2
9
3

46
I
4

ll
l9
l0

-27
-43

4
c

0
3

I
5
9
9

DELIA CASSIOPEIAE
BETA ARIETIS
ETA TAURI
ZETA PERSII
EPSILON PERSEI
IOTA AURIGAT
BETA ERIOANI
BTIA LEPORIS.ì34t5



LM B-3.- Concluded,

-,30639
-,10327

.36043
-.56047

,60477
- .77251
- .60243
-,41024

-.81B0t
,34t84

-,75775
.3531 9

- ,39453
- ,93343
- ^22^t,62217

,19277
- .59566
-.80198

.31 800
,62162

- .66954
-.73450

,45703

-,27433
-,68223
-.l6l2t
- ,65699

,,l1347
-.43887
-.33755 /

.87948

,36734
-.47190
-, t 8240

,52479
-.27044
-,82417
- ,60563
-,76442

. 791 46

.07982
-.4976t
-,42956
- .49884

,70784
. I 8295
.557t I
. 8867 1

-,27999
-.86954

.46832
,25964

-.88056
-,05423

.65402

- .83778
- .90064
-,77230
- ,8937 'l

.23886
-,35953
- ,0631 6

189 .
t1a

225,
I98.
197 .
229.
233,
207,

224,
234,
229,
241,
23t.
242,
242,
194,

240.7
251,1
248,8
241,1
257 ,6
263 .8
263,6
264,5

42.7
-6, 1

11.4
53.',l
7)

-32.3
-ì4.0
-t^ a

EPSILON VIRGINIS
IOTA CENTAURI
EPSILON CENTAURI
ETA EOOTIS
GAMMA BOOTIS
ETA CENTAURI
ALPHA LUPORIS
EPSILON BOOTIS

L2/If70 Finar

VENAT I C I

6t

DATA VALID FROM I JULY 70 TO 30 JUNE 7]

ECLIPTIC COORDINATES
Z LONGITUDE LATITUDE(R3) (DEG.) (DEG.)

STAR IDENTIFICAÏION
COMMON GREEK IDENTIFITR
NAME A¡iD CONSTELLATION

ALPHA LEPORIS
IOÏA ORIONIS
ZETA TAURI
ALPHA COLUMBAE

THETA AURIGAE
TAU PUPPIS
PI PUPPIS
RHO PUPPIS

KAPPA VELORUM

GAMMA-PRIME LTONIS
MU VELORUM

DELTA LEONIS
BTTA CORVI
ALPHA MUSCAE

GAMMA VIRGINIS
ALPHA-SQUARTD CANEs

STAR NO. X
(ocTAr) (Rt )

140 ,1 1 828
l4l .11254
142 ,09787
]43 ,07722
144 ,00784
t45 -, I 3532
146 -,26025
147 -,47755

150
'l5l
ì52
'ì 53
'I 54
'ì55
'r56

157

-.44258
- .84888
-.6'l 838
-.91 559
- .90945
-.35448
-,9844t
-. 76071

I 60 -.94699
l6l -.75603
t62 -,54352
I 63 -.834s7'164 -.61955
t 65 - ,58200
t66 -.5ì986'167 -.67ì99

t70
'ì 7t
172
173
174
t75
176
177

-.71i06
-,52455
-,64929
- .45055
- .55975
-.4591l
- ,45727
-.19435

200 -.35978
201 -,32286
202 -,35412
203 -,29047
204 - .2ì 365
205 -,091 32
206 -.10803
207 -,08s28

UNIT VECIORS

(R2)

.94453
,98927
,92764
.82456
.79636
,62042
, 75455
,77695

.,36739
,40318
.20836
.19224

-.ì3t30
- .05525
- ,17 441
-.18500

,l78.5

149,2
190, 1
'160,9

197 .0
230.0
'189 

. 7
174,2

-4t .1
-29,2
-2,2

-57 .4
I 3.8

-72,9
-58.5
-43. 3

-64,2
-62.1
-44. 5
-41,9
36,2
1.4

17 ,2

8l

84
8ì
B9
17
't9
ât

0
6
4
I
5
3
9
0

12.4
323. I
309.3
359.0
353. I
341.7
3l .l
55 .8

- ,25699
-,27129
-,24781
- .44985
-,47932
-,46152
-.43618
-,58?71

-,64141
-.50932
- ,7 4326
-,60446
-.82085
- ,77241
-,82278
- .43445

-,85768
- .82041
-.91724
-.8001 4
- o?a7?

-.55893
- . 78838
- ,63906

-.6059t
- ,99375
-.86438
-.897ì 5
- .83641
- ,63480
- ,881 96
-.62424

-.30044
-.53181
- ,21547
-.2 t986
-,23643

.233t l
,565 t 4
,54935

.331 75
, I 4521

-.0r897
-.38106
- .93335
- .89231
- .89085

2sl,
264.
274,

283,
3'l5.
300.
327,

'ì 83.8
208.8
207,1
251,4
289.4
285.8
241 ,9

5
7
2
9
3
I
l
7

7
6
0
l
7
5
8
l

7
I
'I

3
0
6
I
,l

16,2
-26,0
-39.6
28,1
49.6

-tÂ Ã

- 30.0
40.6

3
0(
2
5
5
0
4

-63
8

-5.|
14

-18
-56

2
40

-25
8

-21
25
-5

I
78

75

-6
-2
-7
64
31

49

210
2ll
212
213
214
215
ztb
217

- ,08038
- ,07804

,07234
, ì 0293
,¿¿t I ¿

,30984
.43436
.54762

. 351 4]
,79924
.44438
.85577
,93631
.4 1 263
,82321
.52007

-,43367
-.40959
- ,63497
- .23680

,26797
,27297

-.44989

6
9
2
9

8
5

3
9
5
1

2
4
2

4

ZUBEN ' UB I

SABIK

MARKAB

ALPHA-SQUARTD LIBRAE
BETA LUPI
BEÏA LIBRAE
GAMMA LUPI
ALPHA SERPTNTIS
PI SCORPI I
BTTA.PRIME SCORPI I
EÏA DRACONIS

BETA HERCULIS
TAU SCORPI I
ZETA OPHIUCHI
ZETA HIRCULIS
TÏA OPHIUCHI
BETA ARAE

NU SCORPI T

ALPHA ARAE

8EÏA DRACONIS
BETA OPHIUCHI
DILTA SAGITTARI I
LAMBOA SAGITTARI I
ZETA SAGITTARI I
DTLIA CYGNI
GAMMA AQUILAE
EPSILON CYGNI

ALPHA CEPHI
DTLTA CAPRICORNI
ALPHA IUCANAE
BETA PEGASI
ALPHA PEGASI
ALPHA HYDRI
OMICROI'I CETI
BETA PERSEI

N VILORUM
ÏHETA CARINAE
DETTA CENTAURI
BETA TRIANGULI AUSTRALIS
ZETA AQUILAE
PI SAGITTARII
DTLTA OPHIUCHI

220
221
222
223
224
225
226
227

68.9
-2.6

-45.4
3t.l
19.4

-64.2
-ì5,9
22,4

2æ
231
232
233
234
23s
236

'b,L



Mayf ield/GPB/MPAD (for Ltvl Systems)
Data soufce SODR, Pôsr FLr(ti I
Ddla confitmed -- F?'

Mission prof ile dependent
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\
\rcney/G PB/MPAD'"trur LM Systems )

,ur,,our"s r- zi 1* .r'_L"
Data confirmed us<

Mission profile dependent
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Ritchey/GPB/Mtsrø (for LM Systems)
Data souræ r.øi*,/-¿--

MiÈion profi le dependent
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900

700

800

100

-E 600
o-
E(t'

f

g 500
(¡)
c'tL(g
(J

à 400
o)
(tIâ
(¡)
(')

e. 300

Ori+-i

200

0
60 100 r05 Ir0 tI5 t20

Ground elapsed time, hr

125 130 135 140 t45 I50

lnitial capcity
Lack of MSFN unusables
TM unusables
Dispersion
Actual requirements to

crew transfer
Total usable margin

(at crew transfer)

mary

216 A-h

358 (60?.)

592 A-h
-3 A-h

-It A-h
-4 A-h

PDI

ndin

Ascent
batteri

ra lle I

uary 3l launch date)uvl 9"3. - Ascent stage battery status. (Jan

65 70

LM-8 ascent stage amp hours remaining.



L20

Swal¡n/GPB/MPAD (for LM Systems)
Data source Ét;t,..- 't1 n..
Data conf irmed ,ít¡,'i

r00 10s 1r0

Mission prof ile dependent
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Swalin/GPB/MPAD (for LM Systems)
Data source l),11,¡a 1-"''¡
Data conf irm ed .3t'l

Mission prcf ile dependent
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L20

swalin/GPB/MPAD (for LM Systems)
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Ritchey/ GPB/M (fo Systems)LM
Data source
Data confirmed

LM 9-8.- Ground rules and assumptions for the L2/8/70 Final
LM EPS analysís. (January 3L launch date)

GroUnd Ruìes and Assumptions for the LM EPS Analysis

l. Energy available from the descent batteries is 1600 A-h and from
the ascent batteries is 592 A-h.

2, Energy unusables caused
the descent and ascent stages are

lack of continuous MSFN coverage for
and 3 A-h, respectively.

by
6

3. Energy unusables caused by TM inaccuracies for the descent and
ascent stages were 77 and ll A-h, respectively.

4. Energy unusables caused by checklist deviations (dispersion) for
the descent and ascent stages were 25 and 4 A-h, respectively. This dis-
persion is obtained by calculating 2 percent of the energy used.

5. In accordance with the flight plan, the PGNCS was in standby mode
from 1.3 hours following surface powerdown until 9.75 hours before powerup.

6. The RCS heaters were assumed to have a 100 percent duty cycìe for
l5 minutes after initial activation and then to decrease to a 7 percent
duty cycle until undocking. From undocking until lunar landing p'lus
2 hours, the heaters v'rere assumed to cycle at 0 percent, but, from landing
plus 2 hours until lunar ïift-off, the duty cycle was assumed to be
4.5 percent.

7. At the beginning of the analysis, it was assumed that a total
of l0 A-h had been used from the descent batteries between 30 minutes
before launch and the conclusion of transposition and docking.

8. The CDR and LMP fon¡ard window heaters were assumed not to be
needed.

9. All floodlights were turned off at the beginning of EVA-I and
on again at povuerup.

10. No duty cycle was assigned to the portab'le utility lights.

1.l. The 'liqu'id cooled garment pump v',as cyc'led as dictated by the time
line.

12. The short (M=l ) rendezvous was considered nominal.

13. The TV camera !'las assumed to be on from the beginning of EVA-'I
until surface powerup.



Schcff'rnan/L,mn/WlO (for tM Cue Cardr)
Data source-
ILte confi"ncd-,úCg,
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Hischke,uM PS0/MPAD (LM Contingency)
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Spacecraft weight, lb

Biased DPS trim gimbal angles - CSM/LM docked.

0 Final
LM 12-1. - Biased DPS trim gimbal

angles - CSM/LM docked
(Jan ua 31 launch date)

DPS thrust = 4450 lb G0"/")
Pitch drive rate = .2099 deg/
Roll drive rate = .2123 deglsec

Vehic le conf iguration:
CSM/LM docked pre L0l with
2 crew and equip transferred,

2CM and LM
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neILAB/MPAD (for LM Cue Cards
Data source r Rvt
Pav ) Mission profile

, dependent
Data conf irned itrE,F

LM 13-1.-
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BIIVLAB/ MPAD
Data sourc ¿ AâC lYr¡l¿,2
Data conf irmed C4/l '
LM I4-1.- FDAI and overhead window angles for manual

Mission prof ile dependent

L2/8n0 Final
vrs ron

Notes

descent abort. (Jan 31 launch date)

l. A1'l pitch rates are 5o per second.2. Begin pitch at specified time to indicated attitude ( ).3. ï., and T, are measured with respect to PDI.

4. Aborts on the APS after'10 min use the manua1 ascent angles.
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