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FOREWORD 

The purpose of t h i s  document i s  t o  p re sen t  t h e  crew c h a r t s  f o r  
Apollo 10 (Mission F ) .  These charts  have been coordinated by t h e  Data 
Management Group of Mission Planning and Analysis Divis ion with 
Mr. B i l l  Anderson of F l i g h t  Crew Support Divis ion and M r .  Ray Mi tche l l  
of TRW, who supports t h e  F l i g h t  Planning Branch FCSD under TRW t a s k  81. 
The c h a r t s  are t o  be  included i n  the onboard d a t a  f i l e  and a r e  considered 
t o  be presented i n  f i n a l  form as  of May 5 ,  1969. 

Should any changes be made t o  t h e  crew c h a r t s  p r i o r  t o  l i f t - o f f ,  t h e  
backup crew’s copy of t h e  onboard crew c h a r t s  w i l l  r e f l e c t  t h e  changes 
and w i l l  supersede t h e  o r i g i n a l  cha r t s .  An ope ra t iona l  d e s c r i p t i o n  of 
t h e  crew c h a r t s  w i l l  not be covered i n  t h i s  document because t h e  c h a r t s  
have a l r eady  been def ined i n  t h e  mission techniques documents. 

The following i s  a l i s t  of t h e  Apollo 1 0  (Mission F )  crew c h a r t s ,  
with t h e  o r i g i n a t o r  of each cha r t  and r e spons ib l e  o rgan iza t ion .  

Chart 1: Launch abort  curves - E .  M .  Henderson, FAB/MPAD 

Chart  2:  L i s t i n g  of planned Launch t r a j e c t o r y  parameters - 
E .  M .  Henderson, FAB/MPAD 

Chart 3: T L I  + 1 0  minute abort - B. Weber, FAB/MPAD 

Chart 4: TLI + 1 0  minute abort  - B .  Weber, FAB/MPAD 

Chart 5 :  Nominal LO1 1 5  minute abor t  CSM/LM - C .  Foggat t ,  FAB/MPAD 

Chart 6:  LO1 mode I 15 minute and 5 hour abor t  curves,  CSM only - 
C .  Foggat t ,  FAB/MPAD 

Chart 7 :  LO1 mode I11 abor t  curves, CSM only - C .  Foggatt ,  FAB/MPAD 

Chart 8: LM PDI abort  maneuver - J.  B e l l ,  OMAB/IfPAD 

Chart 9 :  AV versus  At3 K = .4 t o  .04 - J .  Yencharis, LMAB/MPAD 0 Long ’ 

K = .04 t o  .004 - J .  Yencharis, LMAB/WAD Long ’ Chart 10:  AV versus  At3 0 

iii 



L 

Chart 11: P37 r e t u r n  t o  ea r th  program - cor r ido r  con t ro l  - 
J .  Yencharis, LMAB/MPAD 

Loss of communication Navigation Procedures - C .  Denham, MPB/MPAD 

Chart 12 :  Detai led s i g h t i n g  schedule f o r  a b o r t s  a t  TLI + 4 h r  
f o r  a May 18, 1969, launch (15.5-hr  r e t u r n )  - C .  Denham, MFB/MPAD 

Chart 13: De ta i l ed  s i g h t i n g  schedule f o r  a b o r t s  a t  TLI  + 4 h r  f o r  
a May 18, 1969, launch ( g r e a t e r  than a 15.5-hr r e t u r n )  - C .  Denham, MPB/MPAD 

Chart 14 :  
a f t e r  r e v  17 f o r  a May 18, 1969, launch ( T E I  t o  T E I  p lus  40 h r )  - 
C .  Denham, MPB/MPAD 

De ta i l ed  s i g h t i n g  schedule f o r  a b o r t s  from luna r  o r b i t  

Chart 1 5 :  De ta i l ed  s i g h t i n g  schedule f o r  abor t s  from luna r  o r b i t  
a f t e r  r e v  1 7  f o r  a May 18, 1969, launch ( E 1  minus 40 h r  t o  EI) - 
C .  Denham, MPB/MPAD 

Chart 16: P l ane t  ha l f -un i t  vectors  - J .  Blucker, MPB/MPAD 

Chart 17: Entry Corridor - J.  Burton, LAB/MPAD 

Chart 18: Command module computer constant  - drag value - J.  Burton, 
LAB / W A D  

Chart 19: Ea r th  o r b i t  BBA versus AAVx - J .  Burton, LAB/MPAE 

Chart 20: SM RCS p rope l l an t  p r o f i l e  ( t o t a l )  - A .  Loyd, GPB/MPAD 

Chart 21: Onboard reading of LM RCS p rope l l an t  remaining, percentage - 
S.  Mayfield,  GPB/MPAD 

Chart 22: SPS t a i l o f f  AV versus spacec ra f t  weight - 0. Graf,  GPB/MPAD 

Chart 23: SPS versus RCS c r i t e r i a ,  CSM alone - minimum preburn 
u l l a g e  - 0. Graf,  GPB/MPAD 

Chart 24: Hydrogen remaining i n  one tank - W .  S c o t t ,  GPB/WAD 

Chart 25: Onboard readout of a scen t  oxygen remaining, percentage - 
W .  S c o t t ,  GPB/WAD 

De ta i l ed  s i g h t i n g  schedules for May 20, 23, 2 4 ,  and 25 launch days 
w i l l  be provided t o  F l i g h t  Crew Support Divis ion by t h e  Data Management 
Group i n  t h e  form of crew c h a r t s  on May 13 ,  1969. 

Any quest ions concerning t h i s  document should be d i r e c t e d  t o  
Mike C o l l i n s ,  Data Management Group, Mission Planning SuDport Of f i ce ,  
HU3-4908. 
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Weber/FAB/ MPAD
3131/69

10.517 10 9 8 7
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Crew chart 3.- TLI + 10minuteabort
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IVeber/FABIMPAD
3131/69

• • • •
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Crew chart 4.- TLI + 10minute abort I
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Foggatt/FAB/MPAD
3/31/69

LOI burn time, min:sec

0\

3:56.63:202:402:001:200:403
10

I I I I I I I I I

Mode I -5 hr
I

Mode I -15 min

Mode I crew chart - CSM only lunar mission, ,
- --

15 minute Nominal Update
G.e.t. ign 76:24:19

Roll 180.25°
Pitch 55.64°
Yaw 359.53°

.5....bQJJ!
G. e.t. ign 81:09:19

Roll 357.94°
Pitch 26.16°
Yaw 354.42°

4
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5X

Vl 3
J::-

>
<l
~

(;
..0

« 2

o 500 1000 1500 2000 2500 3000 3500 4000 4500

LOI tN magnitude at shutdown, DVM, fps

Crew chart 6.- LOI mode 115 min and 5 hour abort curves, CSM only.
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Crew chart 11. - P37 return to earth program - corridor control. 
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•
•

•

Loss of Communications Navigation Procedures

1. TL+4 hours abort (detailed schedules provided for 72.1 and 108.2
injections)

a. Make abort burn
b. Re-initialize W-matrix
c. Initiate sighting as soon as possible after abort following the

schedule given in the crew chart.

(1.) The horizontal lines represented the start of the sighting
intervals.

(2.) The vertical lines represent stars which are available for
use with P23.

(3.) The numbers adjacent to the vertical lines are the required
sightings with the given star.

(4.) Only earth horizon marks will be made.

d. Two charts are provided for each launch day; one is for a short
return time using the 72.1 injection (approximately 19 hours or less),
the second for longer returns using the 108.2 injection (19 hours or
greater). Targets for aborts from other injection opportunities are
nearly identical to these schedules with variations in star AOS
and LOS.

2. LO aborts (detailed schedules provided)

a. The first and last 17 hours of the schedule should not be changed.
b. The data in the middle of the TE leg may be moved around for rest

periods and MCC's.
c. Change to EI chart at EI-40
d. The key for the detailed schedule is:

Vertical Solid Line: star/Horizon combination available for
earliest TLI (720

, 1st opportunity).
Vertical Dashed Line: Star/Horizon combinations available for

latest TLI (1080
, 2nd opportunity).

Horizontal Solid Line: Sighting interval.
N: N sets of 3 marks on this star/horizon or star/landmark combination.

• 3. General TE optical navigation rules

a. A sighting is to consist of three marks.

•
b. A sighting interval is to consist of at least three star/horizon

sightings; although as many as five are advisable (five should be used at
the end of every sleep period). Observations using stars in the orbit
plane should be emphasized. One sighting using an out-of-plane star (angle ~

45 degrees to the orbit plane) in every five sets is sufficient. If only
three stars are grouped together, all stars should be in plane.



3. General TE o p t i c a l  navigat ion r u l e s ,  cont ‘d. 

e .  The navigat ion s i g h t i n g  intervals should be scheduled so  t h a t ,  
immediately following a pe r iod  of l e n g t h  A t ,  not t o  exceed 3 hours i n  a 
non-PTC mode, f i v e  times A t  should be spent i n  a PTC mode ( thermal  con- 
s t ra ints) ,  provided it does not i n t e r f e r e  w i t h  navigat ion s i g h t i n g s  
which are essent ia l  f o r  a safe entry.  

d. The sex tan t  c a l i b r a t i o n  rou t ine  w i l l  be exercised a t  least every 
h a l f  hour while navigat ion s igh t ings  are i n  progress .  The sex tan t  c a l i -  

n e c e s s a r i l y  s e q u e n t i a l  ones)  are wi th in  0.003 degree.  
b r a t i o n  w i l l  be repeated un t i l  agreement of at least two checks (not  

e .  If an abor t  burn i s  performed during t r a n s l u n a r  coas t ,  t h e  
W-matrix w i l l  be r e i n i t i a l i z e d  t o  i t s  launch value of 3,300 f e e t  and 
3.3 feet  p e r  second f o r  onboard processing of t h e  t r a n s e a r t h  s i g h t i n g  
data. Navigation s i g h t i n g s  i n t e r v a l s  w i l l  be scheduled every 2.5 hours, 
and only s t a r / e a r t h  horizon s igh t ings  should be made. The las t  s i g h t i n g  
w i l l  be scheduled j u s t  a f t e r  t h e  las t  midcourse c o r r e c t i o n  a t  E I - 3  hours. 

f .  The t r a n s e a r t h  navigat ion s i g h t i n g  schedule i n  t h e  f l i g h t  p l an  
i s  designed f o r  a 54-hour r e t u r n  t r a j e c t o r y .  
r e t u r n  time i s  a l t e r e d  (i .e. ,  ea r ly  TLI  because of a communication loss, 
e t c . )  t h e  following r u l e s  a r e  t o  be followed f o r  s e t t i n g  up a navigat ion 
schedule which w i l l  ensure a s a f e  e n t r y :  

In t h e  event t ha t  t h e  

(1. ) TEI through TEI+l7  

The nominal schedule i s  t o  be adhered t o  from TEI t o  
TEI+l7 .  The f i r s t  two batches of s i g h t i n g s  are t o  be on t h e  moon, and 
t h e  second two batches a r e  t o  be  on t h e  ea r th .  They are scheduled a t  
TEI+1:3O, TEI+l2:3O, TEI+ l3  :3O, and m1+16 :00 hours. The corresponding 
s i g h t i n g s  are shown i n  t h e  f l i g h t  p l an .  

(2 . )  EI-17  through E1 

The navigat ion s i g h t i n g s  a re  scheduled a t  EI-16, EI-l1:20, 
The nominal schedule i s  a l s o  t o  be adhered t o  from E I - 1 7  

t o  E I .  
EI-10:20,  EI-7:40, EI-5,  and EI-2:20. 
L U ~  i ’ r ~  s t a r /ho r i zon  s i g h t i n g s  i s  shown i n  t h e  f l i g h t  plan.  

The corresponding c e n t r a l  body 
L a . .  

(3. ) TEI+17 through EI-17 
Between TEIcl7 and EI-17 schedule two-thirds  as many 

s i g h t i n g s  as t h e r e  are hours of coast during t h i s  per iod.  Sight ings 
should be scheduled i n  a r a t i o  of 2 t o  1, e a r t h  t o  moon, w i t h  a minimum 
o f  17 s i g h t i n g s  during t h i s  coast  pe r iod  ( i . e . ,  i f  t he  t ime between 
T E I + l 7  and EI-17  i s  less t han  25.5 hours, 17 s i g h t i n g s  w i l l  be r equ i r ed ) .  



• •
Denham/MPB/MPAD
4/30/69

•
Star number (octal)

Central body - horizon

•
F =Far, N =Near

•

1 EN
2 EN

-20

34 EF 37 EF 40 EF 42 EF
33 EF 35 EF 40 EN 42 EN 44 EN 45 EN

-15

,.,.
.J::..-UJ

E
-100,.,.......

Q)

E
I-

-5

1 1 1_' , I .1 , I
RNumber of sets of marks

to be made on a particular
star horizon combination

2 1

2 1

2 1

I ,
2 1-1

2 1

2 1

I\)
I\)

o
152/128

-153/-130
-72/-69 19/3 64/60 -76/-54

2/1 74/71 124/105 -112/-93 150/107 -156/-106

Measured plane angle, deg (AOS/LOS)

Crew chart 12.- Detailed sighting schedule for aborts at TLI + 4 hr for a May 18, 1969, launch
(15.5 hr return).
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Crew chart 15.- Detailed sighting schedule for aborts from lunar orbit after rev 17 for a May 18, 1969, launch
CEI minus 40 hr to ED.
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Mayfield/GPB/MPAD
4/28/69

r"""TT'l\i'T'-.0. --.;_._ ..... ....- ... - ........ -- ----_ ... .....

Post Dor 96 % 94 %

Post phasing 93 89

Post insertion 85 82

Post csr 79 75

Post CDH 75 71

Post· 'I'PI 69 65

Post braking 54 51

Post docking 51 47

•

•

Crew chart 21.- Onboard reading of LM RCS propellant remaining, percentage•

•
•
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GrafjGPB/MPAD
3/31/69
This chart assumes that the minimum desired SPS
burn time is 0.5 sec. and that the ullage time is
the minimum time shown on the chart.
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Crew chart 23. - SPS versus RCS criteria, CSM alone - minimum pre-burn ullage.
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S w a I i n/ G P B/ M PA D 
4/28/69 

Event 

Switch t o  a scen t  1 0 

Post s t a g i n g  

2 

Post i n s e r t i o n  

Post CSI 

Post CDH 

Post TPI 

Post braKing 

Post docking 

Ascent oxygen 
Tank 1 

100 $ 
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95 

86 

74 

67 

61 

53 

Crew chart 25.- Onboard readout of ascent oxygen remaining, percentage 


