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FOREWORD

The purpose of this document is to present the slides used for the
Apollo 10 (Mission F) mission planning briefings given to North American
Rockwell on April 4, 1969 and to the Grumman Aircraft Engineering Corpor
ation on April 18, 1969.

The briefings were designed to give the primary contractors a com
prehensive description of the ways in which their systems are to be used
for the nominal and alternate F missions. Also presented were the abort
modes available throughout the mission and a summary of the consumables
analysis. A brief discussion of the navigation gains of the F mission
was also included.

This document is pUblished for general information; therefore, no
detailed explanation of the slides is given. The scheduled Mission
Planning and Analysis Division (MPAD) operational documents, (section 7)
will explain and refine this information.

Please direct any questions concerning this briefing to
W. J. Bennett, Mission Planning Support Office, extension 4907 .

iii
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MISSION SUMMARY
MAY 18, 72°-1

G.E.T.
HR:MIN

LAUNCH 0:00

TRANSLUNAR INJECTION 2:33

LO 1-1 75:46

LOI-2 80:11

UNDOCKING 98:05

001 99:34

PHASING 100:46

INSERTION 102:43

DOCKING 105:58

APS BURN TO DEPLETION 108:39

TEl 137:20

TOUCHDOWN 192:05
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TRANSEARTH SUMMARY MAY 1969
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2.1 Nominal Rendezvous
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2.2 Abort and Rescue
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3.0 ALTERNATE LUNAR MISSIONS

Rocky D. Duncan
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MPAD 5142 SOu>

LUNAR ALTERNATE MISSIONS

ALTERNATE 1

CONTI NGENCY: NON NOM I NAL TL I

ALTERNATE 1 A:

1 B:

1 C:

DPS LOI

CSM ONLY -- LUNAR
ORBITAL MISSION

CSM/LM FLYBY

ALTERNATE 2:•
ALTERNATE 2

CONTINGENCY: FAILURE TO PERFORM 1. D. AND E

CSM ONLY -- LUNAR
ORBITAL MISSION

ALTERNATE 3

CONTINGENCY: LM NO GO FOR RENDEZVOUS

ALTERNATE 4

CONTINGENCY: LM NO GO FOR RENDEZVOUS OR
DPS TE I•

•

ALTERNATE 3:

ALTERNATE 4:

DPS LOI

AP S BURN TO
DEP LET ION
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MPAD 5284 S

DECISION LOGIC FOR LUNAR ALTERNATE MISSIONS

<TLI CONTINGENCY)

>--""--__-' EARTH ORBIT
ALTERNATE

•
•

CSM-ONLY
LUNAR ORBIT

NO •
MCC FOR
CIRCUMLUNAR
MISSION

NO

SPS LOI CONTINUE
NOMINAL MISSION ...------1
PROFILE

*WITHIN DEFINED GUIDELINES

DPS LOI-l
SPS LOI-2

YES

NO •
•
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MPAD 5280 S

DECISION LOGIC FOR LUNAR ALTERNATE MISSIONS
(CONCLUDED)

(LUNAR ORBIT)

LUNAR ORBIT
LM C/O

NO STAGE DPS UNMANNED
>-~_--f APS BURN TO DEPLETION

YES

•
•

CONTINUE
NOMINAL MISSION

RETURN TO
NOMINAL TIMELINE
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4.0 ABORTS

By Charles T. Hyle



•
•

•
•

•
•

M
P

A
D

5
2

9
3

5

A
P

O
LL

O
10

C
O

N
TI

N
G

E
N

C
IE

S

E
A

R
TH

lA
U

N
C

H
..

EP
O

0 ...J
0:

::
W

:I
:

~

...
J

Z
Z

Z
,

Z
Z

M
A

JO
R

M
IS

S
IO

N
u

Z
0

I-
0

0
LO

:::
':::

:W
0

9
s::

:I
:

0
V

l
iii

>-
l-

I-
O

U
I
-

-
l
-

I-

E
V

E
N

T
S

W
l-

I-
0

::
:1

-
0:

::
Z
O
~

1
-
-

Z

(B
E

G
IN

N
IN

G
>

I-
0

-
Z

W
~
.
.
.
J
o

~
Z

::>
...

J
!:2

cr
lc

..
-
<

.
:
)

Z
W

0
-

V
l

~
I
-
:
:
>

1
-
-

I-
W

W
IT

H
lO

>
!:2

....,
I-

cr
l

cr
l

Z
z
c
rl

l-
O

::
:

U
~

-
2
0
:
:
:
~

~
I-

V
lc

..
>

0
,
0

1
-

_
>

V
lO

c.
.

I
W

V
l
~

....
_

-o
::

:c
..

c.
.

O
c
r
l
~

..
.J

'-
c
..

V
l

V
l

...
J

W
U

V
l

W
O
'
~
o

I
-
~
!
b
o

T
Y

P
IC

A
L

M
IS

S
IO

N
0

r
l

~
I

0
1

0
1

0
't

l
:;1

<::
t

g
l

..
0

T
IM

E
S

c:-
\I

'21
lfl

l
C)

!
r:1

0
~
,

~
I

0:1
01

(H
R

:M
IN

:S
E

C
)

0
'2

1
~
I

r
l

r
l

01
0

r
l

lfl
l

c<
"I

0
0

0
1

0
'

0
1

0
0

,
0

1
0

r
l

N
0

1
0

1
0

1
0

0
,

0

1
1

I

O
M

IN
A

l
P

R
O

P
U

LS
IO

N
S

-I
C

I
I

S
-I

I
S

-I
V

B
U

R
N

M
O

N
IT

O
R

IN
G

.
(1

S
T

B
U

R
N

)
I

I
I

I

I
IE

S
S

M
O

D
E

IV
A

lT
E

R
N

A
T

E
M

IS
S

IO
N

S
P

S
C

O
l

I

A
B

O
R

T
M

O
D

E
11

A
B

O
R

T
M

O
D

E
II

1
C

O
N

TI
N

G
E

N
C

Y
P

R
O

C
E

D
U

R
E

1
S

P
S

D
E

O
R

B
IT

(R
TC

C
)

O
P

TI
O

N
S

I I I
S

P
S

D
E

O
R

B
IT

I
(B

LO
C

K
D

A
T

A
)

I I I
R

C
S

D
E

O
R

B
IT

IMO
D

E
III

S
P

S
A

B
O

R
T

N B



A
P

O
LL

O
L

A
U

N
C

H
A

B
O

R
T

M
O

D
E

S

M
PA

D
3

2
0

1
V

•N
A

SA
lM

SC
lD

FO
M

IS
SI

O
N

PL
A

N
N

IN
G

A
N

D
A

N
A

LY
SI

S
D

IV
IS

IO
N

IR
A

N
C

H
F

A
B

D
A

T
E

",
1=

68
IY

H
en

d
er

sp
n

PL
O

T
M

O.
ME

AD
22

01

•

M
O

D
E

:m
:

M
O

D
E

m
-
-
-
-
-

(B
A

C
K

U
P

)

O
R

B
IT

•
••

•



•
4

0

•
•

LA
U

N
CH

A
B

O
R

T
A

N
D

C
A

PA
B

IL
IT

Y
L

IM
IT

S

•
M

P
A

D
5

3
0

5
5

•

S
-I

V
B

O
R

B
IT

A
L

C
A

P
A

B
IL

IT
Y

3
0

2
0

IN
E

R
T

IA
L

F
L

IG
H

T
-P

A
T

H
1

0
A

N
G

L
E

,
Y

i'
D

EG

o

-1
0

N
O

M
IN

A
L

T
R

A
JE

C
T

O
R

Y

A
R

B
A

T
R

A
R

Y
F

A
IR

IN
G

H
E

A
T

IN
G

L
IM

IT
B

IA
S

E
D

8
S

E
C

S
T

R
U

C
T

U
R

A
L

B
R

E
A

K
U

P
A

B
O

R
T

L
IM

IT
B

IA
S

E
D

8
S

E
C

M
IS

S
IO

N
F

LA
U

N
C

H
A

B
O

R
T

S
T

U
D

IE
S

1
S

-I
C

jS
-1

I
S

T
A

G
IN

G

2
L

E
T

JE
T

T
IS

O
N

3
S

-I
I/

S
-I

V
B

S
T

A
G

IN
G

4
IN

S
E

R
T

IO
N

M
A

X
IM

U
M

E
N

T
R

Y
LO

A
D

F
A

C
T

O
R

A
B

O
R

T
L

IM
IT

=
1

6
9

4 S
P

S
O

R
B

IT
A

L
C

A
P

A
B

IL
IT

Y

T
IM

E
O

F
F

R
E

E
F

A
L

L
A

B
O

R
T

L
IM

IT
=

1
0

0
S

E
C

TO
3

0
0

,0
0

0
F

T

H
E

A
T

IN
G

L
IM

IT
IN

V
A

L
ID

FO
R

LO
W

T
H

R
U

S
T

O
R

E
N

G
IN

E
O

U
T

T
R

A
JE

C
T

O
R

IE
S

-2
0

I
-
-
_

_
...

.L
...

.._
_

-
L

-_
_

--
L
_

_
--

-I
.L

-_
_

..
.L

._
_

-
L
_

_
-
L
_

_
--

-J

o
4

8
1

2
1

6
2

0
2

4
2

8
3

2
3

6
X

1
0

3

IN
E

R
T

IA
L

V
E

L
O

C
IT

Y
,

V
,

F
P

S



M
P

A
D

5
3

0
1

5
A

G
e

D
IS

P
L

A
Y

K
E

Y
B

O
A

R
D

A
N

D
D

IS
P

L
A

Y
P

A
R

A
M

E
TE

R
S

0
.
.
-
-
-

-
-
-
,0

o o

N
32

E

o o

. .

N
50

E

V
I

X
X

X
X

X
.

FP
S

H
O

O
T

X
X

X
X

X
.

FP
S

H
X

X
X

.X
N

M

TP
ER

O
O

O
X

X
.

HR
S

SP
LE

RR
O

R
X

X
X

X
.X

N
M

TP
ER

O
O

O
X

X
.

M
IN

0
H

P
X

X
X

X
.X

N
M

...
...

TP
ER

O
X

X
.X

X
SE

C
N

...
M

IN
a>

U
TF

F
X

X
BX

X
>

0
SE

C
""...

N
32

E
H

A
X

X
X

X
.X

N
M

N
50

E
H

P
X

X
X

X
.X

N
M

K
EY

RE
LE

AS
E

TF
F

X
X

B
X

X
M

IN
K

EY
RE

LE
AS

E
SE

C

•
•

•
•

•
•



•
•

•
M

P
A

D
5

3
0

4
S

•
•

S
A

M
P

LE
N

O
-V

O
IC

E
C

R
EW

C
H

A
R

T
FO

R
TH

E
LA

U
N

C
H

P
H

A
S

E

6
X

1
0

3
6

X
1

0
3

1.
5>

<
10

3
1

.5
X

1
0

3

~
t

A
po

ge
e

ki
ck

C
on

st
an

t
al

tit
ud

e
~
C
{
o

re
gi

on

(n
.

m
i.

)
1

6
g

1
6

g
lin

e
M

od
e

IV
-C

O
l

(I
)~
~

5
m

in
to

ap
og

ee

4
m

ax
im

um
en

try
fo

r
no

m
in

al
4

1
.0

bo
un

da
ry

fo
r

1
.0

lo
ad

fa
ct

or
lim

its
al

lit
ud

e
N

om
in

al
8

0
I

al
tit

ud
es

:
M

od
e

lV

"H
ea

tin
g

tw
o

im
pu

ls
e

o/
N

o
G

o
lin

e

lim
it

_9
0

9
3

re
gi

on

(b
ia

se
d

1
0

0
1

0
3

2
8

se
c)

2
.5

.5
1

1
0

S
-I

I/
S

-I
V

B
1

1
3

'"
1

2
0

st
ag

in
g

In
se

rt
io

n
:I>

~
S

tr
uc

tu
ra

l
;::;

-

..
lim

il
(

bi
as

e
[

-
J C
J'

~
0

8
se

c)
0

0
0

..
eu

OJ

"
S

-I
V

B
ea

rly
N

om
in

al
~

~
1

0
0

se
c

fr
ee

-
st

ag
in

g
M

od
e

IV
-0

<
fa

ll
lim

it
si

ng
le

'"
1

1
0

1
2

0
h

=
7

5
n.

m
i.

fo
r

im
pu

ls
e

p
-2

TW
R

je
t

-2
-.

5
si

ng
le

im
pu

ls
e

bu
rn

re
gi

on
-.

5

-4

"H
ea

tin
g

lim
it

in
va

lid
fo

r
en

in
e

ou
t

1
0

0

9
0

!!9
C

on
st

an
t

al
tit

ud
e

(n
.m

i.
)1

6
g

m
ax

im
um

en
try

lo
ad

fa
ct

or
s

lim
its

1
6

g
lin

e
fo

r
no

m
in

al
-4

-1
.0

al
tit

ud
e

t>
R

<
-4

0
0

m
od

e
II

-4
0

0
<

t>
R

<
0

m
od

e
II

I,
no

bu
rn

t>
R

>
m

od
e

III

-1
.0

-6

o
5

1
0

1
5

2
0

-6
-1

.5

2
5

X
I0

3
2

1
2

2
2

3
2

4
2

5

-1
.5

2
6

X
1

0
3

In
er

tia
l

ve
lo

c
ity

at
ab

or
t,

fp
s

In
er

tia
l

ve
lo

ci
ty

at
ab

or
t,

fp
s



•
•

M
P

A
D

5
2

9
4

5

A
P

O
LL

O
10

C
O

N
T

IN
G

E
N

C
IE

S
(C

O
N

T
IN

U
E

D
)

~
T
L
I
B
U
R
N
~

T
A

N
D

D

0 ...
J

Z
Z

LL
I

0
0

-
I

t-
t-

M
A

JO
R

M
IS

S
IO

N
u

<t
:

0:
:

u
E

V
E

N
TS

:I
:

0
<t

:
<t

:
LL

I
0

-
0:

:
(B

E
G

IN
N

IN
G

>
u

LL
I

t-

W
IT

H
La

>
LL

I
O

ro
lI

)
x

u
u

>
LL

I
<t

:
-"

"
j"

::2
:

::2
:

0
-

-
Il

l)
lI

)
-
I

lI
)

t-
...

..
u

0
('<

'\
('<

'\1
0

T
Y

P
IC

A
L

M
IS

S
IO

N
0

q
-

"!.
I

0

T
IM

E
S

0
..

!)
81

U
')

0
('<

'\
.-

l

(H
R

:M
IN

:S
E

C
)

0
N

c<
)1

q
-

0
0

o.
0

N
O

M
IN

A
L

P
R

O
P

U
LS

IO
N

S
-I

V
B

BU
R

N
M

O
N

IT
O

R
IN

G
(2

N
D

B
U

R
N

)

A
L

T
E

R
N

A
T

E
A

LT
E

R
N

A
T

E
M

IS
S

IO
N

M
IS

S
IO

N

C
O

N
TI

N
G

E
N

C
Y

P
R

O
C

E
D

U
R

E
9

0
-M

IN
S

P
S

A
B

O
R

T
T

LI
+

4
H

R
A

B
O

R
T

O
P

TI
O

N
S

(B
LO

C
K

D
AT

A>
(B

LO
C

K
D

A
TA

)

lO
-M

IN
S

P
S

A
B

O
R

T
(O

N
BO

AR
D

>

•
•

•



•
•

•

MPAD 5299 5

BASIC CREW MANEUVER MONITORING TECHNIQUE

BURN
ATTl TUDE CHECK
(HORIZON/STARS)

IGNITION

NO

NO ALTERNATE MISSION
>-~--i OR

ABORT

r-- ---,
DSKY I

CHECK. J

•
•

TIME OF CUTOFF GO

BACKUP CUTOFF

NO GO



M
P

A
D

5
3

0
0

5
T

Y
PI

C
A

L
TL

I
B

U
R

N
M

O
N

IT
O

R
IN

G
PI

T
C

H
G

IM
B

A
L

A
N

G
LE

C
R

EW
C

H
A

R
T

~

,
....

.5
D

E
G

A
TT

IT
U

D
E

D
E

V
IA

T
IO

N
L

IM
IT

'
-

"
-

N
O

M
IN

A
L

'"
r""

\.
-

-

~
..

""
-"

5
D

E
G

A
T

T
lr

u
D

E
D

E
V

IA
T

IO
N

L
IM

IT

~

"~
"l

"
..

-7
0

o
20

.co
60

80
10

0
1

2
0

.
1.

.0
16

0
18

0
20

0
22

0
2.

.0
26

0
28

0
30

0
32

0
34

0
36

0

-6
0

-5
0

-.c
o5060 30..0

... -
' C>

10
Z « -
'
~

0
~ 15 J:

-1
0

~ L
-2

0
-
' • ~ ::5

-3
0

Z

. .
G

R
O

U
N

D
E

LA
P

S
E

D
TI

M
E

FR
O

M
IG

N
IT

IO
N

(S
E

C
)

•
•

•
•

•



•
•

•
M

P
A

D
5

2
7

8
5

T
li

A
B

O
R

T
C

R
E

W
C

H
A

R
T

90
00

70
00

10
00

0
80

00
,

I
o i

O
J o

EA
RT

H
H

O
R

IZ
O

N

4:
40

27
28

29
30

31
32

33
34

35
36

37
38

39
x

10
3

IN
ER

TI
AL

VE
LO

C
IT

Y
AT

AB
O

RT
(S

-IV
B

CU
TO

FF
),

FP
S

5
:
5
0
~
-
-
+
-
-
+
-
-
-
1
~
-
+
-
-
-
+
-
~
-
-
+
-
-
+
-
7
2
-
k
7
~
F
-
-
-
+
-
-
+
-
-
r
-
-
-
i

T
lI

-
10

M
IN

AB
O

RT
5

:0
0

..
.-

--
-+

-_
+

--
lA

U
N

C
H

D
E

C
.

21
,

19
68

--
+_

-+
--

::l
III

II!
'!l

i!

6:
40

0:
00

0:
40

1:
40
L&
:~
~~
E-
~:
::
:t
~G
;[
1

M
B

A
lA

NG
LE

-
+

-
-
-
+

J
-
-.

.
.
.~

R
O

LL
-

18
0

.C
SM

c.
g.

PI
TC

H
-

19
9

AL
LG

N
EA

R
TH

H
O

R
IZ

O
N

YA
W

-
0

+1
oV

ER
T

RE
TI

CL
E

MA
RK

0:
~5

26

0
:
5
0
~
'
-
t
-
-
+
-
-
-
+
-
-
+
-
-
~

SP
S

4:
l
O
~
-
-
+
-
-
+
-
-
-
1
~
-
+
-
-
-
+
-
~
-
~
;
L
.
-
-
_
+
_
_
_
_
+
-
-
-
-
+
-
:
'
'
'

BU
RN

TI
M

E
t B

,
3:

20

M
IN

:S
EC

2
:
3
0
t
-
-
-
-
+
-
~
~
~
-
+
-
-
-
+
-
-
-
+
-
~
~
-
+
-
-
-
-
+
-
-
+

7 6 12

AB
O

R
T!

J.
V

5
AL

O
NG

X'


BO
DY

A
X

IS
,4

EM
S

!J.
V,

FP
S

3



M
P

A
D

5
2

9
5

5

A
P

O
LL

O
10

C
O

N
T

IN
G

E
N

C
IE

S
(C

O
N

T
IN

U
E

D
)

C
P

f-
'

TR
A

N
S

LU
N

A
R

C
O

A
S

T
..

a ~ lJ.
J
~

M
A

JO
R

M
IS

S
IO

N
u ::I

:
E

V
E

N
TS

lJ.
J

a:::
a:::

>
::I

:
::I

:
a:::

~

(B
E

G
IN

N
IN

G
::I

:
u

lJ.
J

'"
0

e;
W

IT
H

LO
)

u
N

N
Il

)

«
I

I
I

-
0

-
-

a
a.

.
0

a
~

(f
)

~
~

~

0
0

0
0

0
T

Y
P

IC
A

L
M

IS
S

IO
N

0
0

0
0

0

T
IM

E
S

0
co

co
co

co
0

0
0

0
0

(H
R

:M
IN

:S
E

C
)

0
I'

-
..

0
.-

-l
J:

)
0

<:1
"

Il
)

I'
-

I'
-

O
M

IN
A

L
P

R
O

P
U

LS
IO

N
U

R
N

M
O

N
IT

O
R

IN
G

A
L

T
E

R
N

A
T

E
M

IS
S

IO
N

S
I

I

S
P

S
O

R
R

C
S

TO
M

P
L

-F
L

Y
B

Y
IF

6
0

N
.

M
I.

<
h F

<
1

5
0

0
N

.
M

I.
S

P
S

O
R

R
C

S
TO

P
R

IM
E

C
LA

(R
TC

C
O

R
B

LO
C

K
D

A
TA

)
(R

TC
C

O
R

B
LO

C
K

D
A

T
A

)

D
P

S
O

R
R

C
S

TO
M

P
L

-F
L

Y
B

Y
IF

6
0

N
.

M
I.

<
h

<
1

5
0

0
N

.
M

I.
D

P
S

O
R

R
C

S
TO

P
R

IM
E

C
LA

C
O

N
TI

N
G

E
N

C
Y

(R
TC

C
O

R
B

LO
C

K
D

A
TA

)
P

(R
TC

C
O

R
B

LO
C

K
D

A
TA

)
P

R
O

C
E

D
U

R
E

S
P

S
D

IR
E

C
T

W
IT

H
O

U
T

LM
S

P
S

A
T

PC
+

2
H

R
TO

A
N

Y
O

P
TI

O
N

S
TO

P
R

IM
E

C
LA

(R
TC

C
)

C
LA

(R
TC

C
O

R
B

LO
C

K
D

A
T

A
)

I

D
P

S
A

T
PC

+
2

H
R

TO
A

N
Y

C
LA

(R
TC

C
O

R
B

LO
C

K
D

A
TA

)

S
P

S
D

IR
E

C
T

W
IT

H
LM

TO
A

N
Y

C
LA

(R
TC

C
)

S
P

S
D

IR
E

C
T

W
IT

H
O

U
T

LM
TO

P
R

IM
E

C
LA

(B
LO

C
K

D
A

T
A

-P
3

7
)

N B

•
•

•
•

•



•
•

•
'
•

•
M

P
A

D
5

3
0

6
S

A
B

O
R

T
G

E
O

M
E

T
R

Y
D

U
R

IN
G

T
ll
/T

lC
T

IM
E

O
F

A
B

O
R

T
M

A
N

E
U

V
E

R
M

S
I

O
J

I\
)

h
p
~

(T
LI

+
7

3
H

R
)

P
O

S
T

A
B

O
R

T
T

R
A

JE
C

T
O

R
Y

A
B

O
R

T
A

T
:

3
5

H
R

(A
V

=
5

0
0

0
F
P
S
~

,.
-
-
,

/
"

"
/

2
5

H
R

\
/

(A
V

=
\

1
/

5
7

5
0

FP
Sl

71

/
,-

--
1

I
/

\1
I

,/
E

P
O

,
/

r
\0

3
5

2
5

11
.4

.
"

'
"

T
IM

E
F

R
O

M
T

L
I,

H
R

FI
X

E
D
:~
~~
[)
E
~

"
'-

T
L

1
C

.O
.

A
B

O
R

T
S

F
R

O
M

T
LI

P
L

U
S

9
0

M
IN



M
P

A
D

5
2

9
8

S
<!

U
l

A
B

O
R

T
S

T
O

M
P

L-
F

M
IS

S
IO

N
-L

A
U

N
C

H
:

M
A

Y
18

,
1

9
6

9
72

-1

10
x

10
3

9 8
I I

7
I

6
IL

O
I-

2
0

IM
P

U
L

S
IV

E
I

A
B

O
R

T
D

E
LT

A
5

V
E

LO
C

IT
Y

,
I

6
V

,
FP

S
4

I

~
3

14
2

I

2
TO

TA
L

TR
I

P
I

T
IM

E
,

H
R

I
1

I

0
10

20
30

40
50

60

G
R

O
U

N
D

E
LA

P
S

E
D

T
IM

E
O

F
A

B
O

R
T

,
H

R

•
•

•
•

•



•
84

RE = 34 183 n. mi.

Vi = 10 994 fps Field of view = 30°•
754/

C
-23

7'i7
-15

-8

802 836
-Ii 'I
-, 8

8 'II e'I 'I
- 2 ,11

e 12

861
7

22

871
1

23

•

20 20

•

10
• •

10

-20-20

~ :<

•
c 0 0.; ::s

c.

•
•

-10 -10

-10

(c) Abort at TLI plus ... 4 hours. -•
-20

•

o
X, nd

10 20

•
Figure 1.- Continued •



M
P

A
D

5
2

9
6

S

A
P

O
LL

O
10

C
O

N
T

IN
G

E
N

C
IE

S
(C

O
N

T
IN

U
E

D
)

L
O

I-
I

A
N

D
lO

I-
2

lU
N

A
R

C
D

V
1

B
U

R
N

S
..

O
R

B
IT

..
0 ...

J

W
Z 0

...
J

j:::
::

Z
U

I-
M

A
JO

R
M

IS
S

IO
N

~
CO

z
0

:I
:

i=
V

l
z

E
V

E
N

T
S

w
0

0:
::

0
z
o

(B
E

G
IN

N
IN

G
>

0
u

z
o

-
j:::

::
~
-

u
-

0
::

:1
-

I-
::

:>
1

-
W

IT
H

L
O

l
w

.-
I

~
o
:
:
:

W
c
a
~

U
.-

I
I

N
«

I
-

I
Z

W
....,

_
I
-

-
0

-
~
~

C
-

o
0

:2
:

w
-

...
J

I
-
~

V
l

...
J

...
J

...
J

0
0

1
o;

:T
'

~
,

0
1

~
I

N
'

"'
I

N
T

U
"\

T
Y

P
IC

A
L

M
IS

S
IO

N
0

~
I

o;
:T

l
9

.1
.-

II
~
I

'?o
j

c<
'I

T
IM

E
S

0
g;1

0,
:1

6
1

~
I

.,
r
l

N
I

N
o;:

T
.-

I

(H
R

:M
IN

:S
E

C
)

0
9

.1
':

!I
.-

II
~
I

c<
'Il

c<
'Il

U
"\

0
-0

1
..0

1
..0

.
..0

1
..0

1
0

1
0

1
cO

l
r=.:

0
"
'I

"
'I

"'.
"'

I
"'

I
00

1
00

1
~
I

N .-
I

I
I

I
I

I

O
M

IN
A

l
P

R
O

P
U

LS
IO

N
lO

I-
1

S
P

S
I

IlO
I-

2
S

P
S

U
R

N
M

O
N

IT
O

R
IN

G
I

I
I

I

1
I

I
1

A
lT

E
R

N
A

T
E

M
IS

S
IO

N
A

L
T

E
R

N
A

T
E

I
1

M
IS

S
IO

N
I

I
I

M
O

D
E

I
S

P
S

IS
-M

IN
1

I
A

B
O

R
T

(O
N

B
O

A
R

D
>

I
I

C
O

N
T

IN
G

E
N

C
Y

I
I

I
P

R
O

C
E

D
U

R
E

1
I

I
I

O
P

T
IO

N
S

M
O

D
E

I
D

P
S

IMO
D

E
II

D
P

S
M

O
D

E
II

I
D

P
S

A
B

O
R

T
I

A
B

O
R

T
(R

T
C

C
)

A
B

O
R

T
(R

T
C

C
)

(R
T

C
C

)

P
R

E
M

A
T

U
R

E
T

E
l

P
3

7

I
(B

lO
C

K
D

A
T

A
)

D
P

S

N B

•
•

•
•

•



•
•

•
'
.

M
P

A
D

5
3

0
2

5

•

R
EC

O
M

M
EN

D
ED

A
C

T
IO

N
FO

R
PR

O
B

L
E

M
S

D
U

R
IN

G
LO

I
• •

TY
P

E

1 2 3 4

G
U

ID
A

N
C

E
AN

D
C

O
N

TR
O

L

Cl
M

U
D

R
IF

T
S

,
E

TC
)

N
O

N
-S

P
S

(E
C

S
E

TC
)

S
P

S - (P
R

E
S

S
E

TC
)

IN
A

D
V

E
R

TA
N

T
SH

U
TD

O
W

N
S

(C
M

C
E

TC
)

M
A

N
U

A
L

TA
K

E
O

V
E

R
A

T

1
0

·I
SE

C
O

R
1

0
·

A
T

T
IT

U
D

E

D
E

V
IA

T
IO

N
A

N
D

C
O

M
P

L
E

T
E

.LQ
1

A
T

IG
N

IT
IO

N
A

T
T

IT
U

D
E

·

C
O

M
P

LE
TE

LO
I

C
R

EW
C

H
A

R
T

A
B

O
R

T

S
P

S
A

T
1

5
M

IN
U

TE
S

O
R

D
PS

A
T

P
E

R
IL

U
N

E
(R

TC
C

)

D
PS

A
B

O
R

T
A

FT
E

R
2

H
O

U
R

S
(R

TC
C

)



S
U

M
M

A
R

Y
O

F
LU

N
A

R
O

R
B

IT
IN

S
E

R
T

IO
N

A
B

O
R

T
M

O
D

E
S

M
P

A
D

3
7

0
3

S
(J

U
l

LO
I
~
H
U
T
D
O
W
N

RA
NG

E
PR

EA
BO

RT
TR

AJ
EC

TO
RY

AB
O

RT
M

O
DE

LO
I

BU
RN

•
•

'V1
0D

E
I

M
O

DE
II

I

M
O

DE
II

•

LO
I

BU
RN

ES
CA

PE
HY

PE
RB

O
LA

ST
AB

LE
EL

L!
PS

E

IM
PA

CT
IN

G
/E

XT
RE

M
EL

Y
LO

NG
PE

RI
O

D
UN

ST
AB

LE
EL

L!
PS

E

12
0-

18
0

SE
C

0-
12

0
SE

C

lS
O

-N
O

M
IN

AL
CU

TO
FF •

•



•
•

•
•

•
30

00

25
00

20
00

G w V
'l

~ ~ >
15

00
<J I
- ac
: 0 oD «

10
00

5
0

0 o

M
O

D
E

I
LO

I
A

B
O

R
T
~
V

C
R

EW
C

H
A

R
T

M
P

A
D

5
3

0
3

5

JE
lI

M
JA

R
Y

F
Lss

,oJ
1

5
-M

'!
C

R
E

JC
H

A
R

T
I

I
I

1
15

10
7

5

G
E

T
lO

I
(1

)
IG

N
IT

IO
N

76
:0

8:
1

7
.6

!
/

-
G

E
T

A
B

O
R

T
IG

N
IT

IO
N

7
6

:2
3

:1
7

.6
I

"
,

R
O

ll
=

18
0.

21
I

/
PI

TC
H

=
5

7
.0

9
I

Y
A

W
=

3
.5

6
I

/
I V

.I
'

/
I I

/
I I

V
I I

M
O

D
E

II
I

A
B

O
R

T

I
A

V
A

IL
A

B
LE

/
I I

/
I I

.
/

I
PR

EA
B

O
R

T
PE

R
IO

D
(H

R
)

/"
I

V
I 15

10
7

5

V
I

I
I

I

ex
>

ex
>

0:
00

0:
20

0:
40

1:
00

1:
20

1:
40

2:
00

2:
20

2:
40

3:
00

3:
20

3
:4

0
4:

00

lO
I

B
U

R
N

TI
M

E
(M

IN
:S

E
C

)

I.
I

I
0

50
0

10
00

15
00

20
00

L
O

I
6

V
M

A
G

N
IT

U
D

E
,

D
V

M
(F

T
/S

E
C

)



M
P

A
D

5
2

9
7

S

A
P

O
LL

O
10

C
O

N
T

IN
G

E
N

C
IE

S
(C

O
N

C
LU

D
E

D
)

\ C
P

\.
0

..
TE

l
BU

R
N

TE
C

R
E

E
N

TR
Y

0
lJ

J
..

J
U

lJ
J

<C
..

J
-

IJ
..

M
A

JO
R

M
IS

S
IO

N
u

u
z

u
c::

:
:J

:
u

-
U

lJ
J

E
V

E
N

TS
lJ

J
:2

::
2

:
:2

:-
I
-

>
lJ

Jl
O

ex:
lJ

J
-z

(B
E

G
IN

N
IN

G
lJ

J:
J:

c::
:

-
lJ

J
0

1
-

...
.

1
-

1
0

I
-

:J
:

>-
<C

W
IT

H
lQ

)
u

u
::!

:+
::!:

....
i
=
u
~

ex:
<C

-
1

-
-

!::
..!

..
1

-
-

0
-

lJ
J

-
lJ

J
-
u

-
z
-

V
)

I
-

2
:1

-
Z

lJ
J

~
:
2
:
!
t
!

lJ
J!

t!
--

--
0

:g
l

10
1

1
0

'
<:

j"
g

l
g

l
g

,
0

T
Y

P
IC

A
L

M
IS

S
IO

N
0

('/
'\

1
0

1
....

0

TI
M

E
S

0
c<

-il
~
I

c<-i
l

<:
j"

..:
il

00
1

00
1

0
0

0
U

)
1

0
1

0
U

)
~
I

~
I

~
I

....
(H

R
:M

IN
:S

E
C

)
0

;:1
;:1

r=.
:1

r-
-

~
I

~
I

~
I

....
0

~
I

~
I
~
I

N
0

-
....

...
.1

....,
....
,

....
I

I
I

I

O
M

IN
A

l
P

R
O

P
U

LS
IO

N
D

0
D

R
E

E
N

TR
Y

U
R

N
M

O
N

IT
O

R
IN

G
T

E
l

S
P

S
M

A
N

E
U

V
E

R
I

1
1

S
P

S
O

R
R

C
S

M
C

C
'S

I
I

1

I
I

I

I
I

1 I
I

1
I

S
P

S
A

B
O

R
T

C
O

N
TI

N
G

E
N

C
Y

I
I

I
(R

TC
C

)
P

R
O

C
E

D
U

R
E

I
I

1
O

P
TI

O
N

S
M

O
D

E
III

D
PS

JM
O

D
E

II
S

P
S

IMO
D

E
I

S
P

S
A

B
O

R
T

(R
TC

C
)

A
B

O
R

T
(R

TC
C

)
A

B
O

R
T

(R
TC

C
)

IMO
D

E
I

S
P

S
S

P
S

A
B

O
R

T
.A

B
O

R
T

(P
37

>
(P

37
>

N B •
•

•
•

•



• 90

SEQ S'il'l 617 6'41 6'43 6'45 66G 688 7l:G 717 7!>3 757 HS
X 2C 21 II 2C 1'4 II " -16 (; -& 21 -I <;
Y 2'4 2C 2'4 1l! 22 22 1<; 2 I 19 15 <; 6

SEQ tiC3 "C'4 9C7 909 933 'i9C lCCI 10lC 104tti 10'41

•
X -IS -16 -15 -II 17 2 17 23 I Y 13
Y 6 -10 -10 -10 -3 ,-20 -13 -9 _is -23

R
M

= 6019 n. mi.
... V. = 4668 fps

I Field of view = 100·
• •

• •
•

20 • Ri9il~ • 20

10 • 10

• /
/

•
/

" '0 -<c
0

,
, 0 ::)

> c..

-10

Altair J
• -10

•

-20 -20
•

•

• -20 -10 0 10 20

X, nd

•
(b) LOI plus 2 hour abort on free-return trajectory (SPS burn, docked configuration).

Fi gure 2.- Continued •



•
•

•

•
•

91

5.0 CONSUMABLES SUMMARY

Wi J. Bennett



•
•

•
C

O
N

SU
M

A
B

L
E

S
SU

M
M

A
R

Y

.c
•

M
P

A
D

5
2

8
9

S
C

IU
)

C
O

N
S

U
M

A
B

LE

C
M

R
C

S

S
M

R
C

S

S
P

S

M
A

Y
18

LA
U

N
C

H
M

A
Y

17
LA

U
N

C
H

LM
R

C
S

D
P

S

A
P

S

C
S

M
O

2

C
S

M
H

2

LM
D

E
S

C
E

N
T

B
A

TT
E

R
Y

LM
A

S
C

E
N

T
B

A
TT

E
R

Y

P
E

R
C

E
N

TA
G

E
O

F
A

V
A

IL
A

B
L

E
C

O
N

S
U

M
A

B
LE

U
S

E
D

FO
R

M
IS

S
IO

N
P

LA
N

N
IN

G

15 60 92 89
\.

0
l\

)

65

5

10
0 66 77 36 73



M
P

A
D

5
2

7
4

5

C
S

M
C

O
N

S
U

M
A

B
L

E
S

S
U

M
M

A
R

Y

M
IS

S
IO

N
F

S
Y

S
T

E
M

U
S

A
G

E
M

A
R

G
IN

lB
P

E
R

C
E

N
T

D
P

S
P

R
O

P
E

L
L

A
N

T
8

3
0

9
4

A
P

S
P

R
O

P
E

L
L

A
N

T
1

8
3

9
3

R
C

S
P

R
O

P
E

LL
A

N
T

3
6

0
3

3

D
E

S
C

E
N

T
O

2
2

.8
9

4

D
E

S
C

E
N

T
H

2
O

5
7

8
2

D
E

S
C

E
N

T
B

A
T

T
E

R
Y

A
M

P
-H

R
5

5
0

61

A
S

C
E

N
T

O
2

1.
9

5
6

A
S

C
E

N
T

H
2

O
3

7
5

5

A
S

C
E

N
T

B
A

T
T

E
R

Y
A

M
P

-H
R

3
6

7
3

3

•
•

•
•

r
•

•



•
•

•
~
•

M
PA

D
5

2
7

5
5

•
lM

C
O

N
SU

M
A

B
lE

S
SU

M
M

A
R

Y

M
IS

S
IO

N
F

C
O

N
S

U
M

A
B

L
E

R
E

Q
U

IR
E

D
M

A
R

G
IN

LB
P

E
R

C
E

N
T

S
P

S
P

R
O

P
E

L
L

A
N

T
3

6
,7

0
0

8

R
C

S
P

R
O

P
E

L
L

A
N

T

S
M

8
0

0
3

4

C
M

3
2

8
5

O
X

Y
G

E
N

4
1

5
3

4

H
Y

D
R

O
G

E
N

4
2

2
3

B
A

T
T

E
R

Y
P

O
W

ER
9

2
.6

A
M

P
2

3
H

R



•
•

•

•
•

95

6.0 NAVIGATION

W. J. Bennett



•
•

•
~
•

•
M

P
A

D
4

9
7

3
S

L
U

N
A

R
O

R
B

IT
N

A
V

IG
A

T
IO

N
H

IS
T

O
R

Y

•
LU

N
A

R
O

R
B

IT
E

R
P

R
O

G
R

A
M

S
H

O
W

E
D

T
H

A
T

LA
C

K
O

F
K

N
O

W
L

E
D

G
E

O
F

LU
N

A
R

G
R

A
V

IT
Y

FI
E

LD
R

E
S

U
LT

E
D

IN
N

A
V

IG
A

T
IO

N
IN

A
C

C
U

R
A

C
IE

S

•
A

P
O

L
L

O
8

S
H

O
W

E
D

T
H

A
T

TH
E

S
E

IN
A

C
C

U
R

A
C

IE
S

W
E

R
E

S
IG

N
IF

IC
A

N
T

L
Y

IN
C

R
E

A
S

E
D

A
S

O
R

B
IT

A
L

A
LT

IT
U

D
E

W
A

S
D

E
C

R
E

A
S

E
D

•
P

O
S

T
F

LI
G

H
T

A
N

A
L

Y
S

IS
O

F
A

P
O

L
L

O
8

D
A

T
A

H
A

S
IN

D
IC

A
T

E
D

T
H

A
T

N
A

V
IG

A
T

IO
N

S
U

P
P

O
R

T
O

F
TH

E
LM

L
A

N
D

IN
G

W
IL

L
BE

IM
P

R
O

V
E

D
B

Y
:

•
U

S
E

O
F

N
E

W
M

O
D

E
L

O
F

G
R

A
V

IT
Y

FI
E

LD

•
S

P
A

C
E

C
R

A
F

T
O

B
S

E
R

V
A

T
IO

N
S

O
F

L
A

N
D

IN
G

S
IT

E

W
IT

H
S

E
X

T
A

N
T

•
E

M
P

IR
IC

A
L

C
O

R
R

E
C

T
IO

N
S

T
O

N
A

V
IG

A
T

IO
N

D
A

T
A



-
-
-
-
-
-

-
-
-
-
-
-
-

M
P

A
D

4
9

7
5

5

N
A

V
IG

A
li
O

N
A

C
C

U
R

A
C

IE
S

FO
R

L
U

N
A

R
L

A
N

D
IN

G
lc

r
E

R
R

O
R

S
P

R
O

P
A

G
A

T
E

D
T

W
O

R
E

V
O

L
U

T
IO

N
S

•
R

E
A

L
T

IM
E

A
P

O
L

L
O

8
E

R
R

O
R

S

•
D

O
W

N
T

R
A

C
K

•
R

A
D

IU
S

3
0

,0
0

0
FT

5
,5

0
0

F
T

•
P

R
E

D
IC

T
IO

N
S

B
A

S
E

D
O

N
A

P
O

L
L

O
8

P
O

S
T

F
L

IG
H

T
A

N
A

L
Y

S
IS

•
D

O
W

N
T

R
A

C
K

•
R

A
D

IU
S

3
,0

0
0

FT

1
,4

0
0

FT

N
O

T
E

:
A

P
O

L
L

O
8

R
E

S
U

L
T

S
IN

D
IC

A
T

E
T

H
A

T
L

U
N

A
R

M
A

P
S

A
R

E
IN

E
R

R
O

R
B

Y
4

,5
0

0
FT

IN
R

A
D

IU
S

A
T

S
IT

E
1

•
•

.-
•

~
•

•



•
•

,.

•
.f

•
•

M
P

A
D

4
9

7
6

S

N
A

V
IG

A
T

IO
N

B
E

N
E

F
IT

S
O

F
F

M
IS

S
IO

N

•
V

E
R

IF
Y

P
R

E
D

IC
T

IO
N

S
F

R
O

M
A

P
O

L
L

O
8

P
O

S
T

F
L

IG
H

T
A

N
A

L
Y

S
IS

•
U

S
E

N
E

W
L

U
N

A
R

G
R

A
V

IT
Y

M
O

D
E

L

•
C

O
M

B
IN

E
S

P
A

C
E

C
R

A
F

T
L

A
N

D
M

A
R

K
T

R
A

C
K

IN
G

D
A

T
A

W
IT

H

G
R

O
U

N
D

T
R

A
C

IN
G

D
A

T
A

•
E

V
A

L
U

A
TE

P
R

E
D

IC
T

IO
N

E
R

R
O

R
S

F
O

R
V

A
R

Y
IN

G
A

R
C

L
E

N
G

T
H

S

O
F

M
S

F
N

T
R

A
C

K
IN

G
D

A
T

A

•
E

V
A

L
U

A
T

E
T

E
C

H
N

IQ
U

E
S

FO
R

A
P

P
L

Y
IN

G
E

M
P

IR
IC

A
L

C
O

R
R

E
C

T
IO

N
S

T
O

N
A

V
IG

A
T

lO
N

D
A

T
A

•
E

V
A

L
U

A
T

E
P

R
E

D
IC

T
IO

N
C

A
P

A
B

IL
IT

IE
S

D
U

R
IN

G
D

E
S

C
E

N
T

T
O

5
0

,0
0

0
FE

E
T

•
E

V
A

L
U

A
T

E
L

U
N

A
R

M
A

P
S

IN
V

IC
IN

IT
Y

O
F

L
A

N
D

IN
G

S
IT

E

•
A

C
Q

U
IR

E
P

O
W

E
R

E
D

F
LI

G
H

T
T

R
A

C
K

IN
G

D
A

T
A

F
O

R
T

E
S

T
IN

G
O

F
G

R
O

U
N

D

T
E

C
H

N
IQ

U
E

S
F

O
R

M
O

N
IT

O
R

IN
G

TH
E

LM
D

E
S

C
E

N
T

A
N

D
A

S
C

E
N

T
B

U
R

N
S

•
E

V
A

L
U

A
T

E
S

P
A

C
E

C
R

A
F

T
R

E
N

D
E

Z
V

O
U

S
N

A
V

IG
A

T
IO

N
D

A
T

A
W

IT
H

M
A

X
IM

U
M

P
R

O
P

E
LL

A
N

T
R

E
S

E
R

V
E

S
A

N
D

C
O

N
T

R
O

L
L

E
D

IN
IT

IA
L

C
O

N
D

IT
IO

N
S



•
•..,

•

•
•

7.0

99

DOCUMENTATION SCHEDULE

W. J. Bennett



• 100

APOLLO 10 (MISSION F) DOCUMENTATION SCHEDULE

Volume I - May 18 Profile
Volume II - Trajectory Parameters for May 18

•

•

•
•

Document

Operational Trajectory

Volume I - Trajectory Profile for May 17
Volume II - Trajectory Listing for May 17
Volume III - May Summary
Volume IV - June Summary
Volume V - July Summary

TLI Ship Positioning and Coverage Data

Attitude Time.line

Operational Trajectory, Revision 1 - May 18

Consumables Analysis

Dispersion Analysis

Preliminary Alternate Mission Plan

Volume I - Earth Orbital Alternates
Volume II - Lunar Alternate Mission
Volume III - Alternate Lunar Rendezvous

Operational Alternate Mission Plan

Volume I - Earth Orbital Alternates
Volume II - Lunar Alternate Mission
Volume III - Alternate Mission Plan

Preliminary 1M Abort and Rescue Plan

Volume I - Nontime-Critical Procedures
Volume II - Time-Critical Procedures

Operational 1M Abort and Rescue Plan

Volume I - Nontime-Critical Procedures

Operational Abort Plan

IN no.

69-FM-65
69-FM-66
69-FM-67

69-FM-56

69-FM-76

69-FM-25
69-FM-38
69-FM-57

69-FM-87
69-FM-82

69-FM-34
69-FM-6l

69-FM-84

69-FM-78

Date,
month, day, yr

3/26/69
3/10/69
3/26/69
4/18/69
4/20/69

4/20/69

4/20/69

4/28/69
4/28/69

4/07/69

4/21/69

2/03/69
2/17/69
3/04/69

4/20/69
4/14/69
4/10/69

2/11/69
3/10/69

4/18/69

4/07/69


