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FOREWORD

The purpose of this document is to present the crew charts for
Apollo 10 (Mission F). These charts have been coordinated by the Data
Management Group of Mission Planning and Analysis Division with
Mr. Bill Anderson of Flight Crew Support Division and Mr. Ray Mitchell
of TRW, who supports the Flight Planning Branch FCSD under TRW task 81.
The charts are to be included in the onboard data file and are considered
to be presented in final form as of May 5, 1969.

Should any changes be made to the crew charts prior to lift-off, the
backup crew's copy of the onboard crew charts will reflect the changes
and will supersede the original charts. An operational description of
the crew charts will not be covered in this document because the charts
have already been defined in the mission techniques documents.

The following is a list of the Apollo 10 (Mission F) crew charts,
with the originator of each chart and responsible organization.

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

Chart 2: Listing of planned launch trajectory parameters -
E. M. Henderson, FAB/MPAD

Chart 3: TLI + 10 minute abort - B. Weber, FAB/MPAD
Chart 4: TLI + 10 minute zbort - B. Weber, FAB/MPAD
Chart 5: Nominal LOI 15 minute abort CSM/IM - C. Foggatt, FAB/MPAD

Chart 6: LOI mode I 15 minute and 5 hour abort curves, CSM only -
C. Foggatt, FAB/MPAD

Chart 7: LOI mode III abort curves, CSM only - C. Foggatt, FAB/MPAD
Chart 8: IM PDI abort maneuver - J. Bell, OMAB/MPAD

Chart O: AVO versus AeLong’ K= .4 to .0k - J. Yencharis, LMAB/MPAD

Chart 10: AVO versus AeLong’ K= .04 to .00k ~ J. Yencharis, IMAB/MPAD
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Chart 11: P37 return to earth program - corridor control -
J. Yencharis, IMAB/MPAD

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

Chart 12: Detailed sighting schedule for aborts at TLI + 4 hr
for a May 18, 1969, launch (15.5-hr return) - C. Denham, MPB/MPAD

Chart 13: Detailed sighting schedule for aborts at TLI + 4 hr for
a May 18, 1969, launch (greater than a 15.5-hr return) - C. Denham, MPB/MPAD

Chart 1Lk: Detailed sighting schedule for aborts from lunar orbit

after rev 17 for a May 18, 1969, launch (TEI to TEI plus 40 hr) -
C. Denham, MPB/MPAD

Chart 15: Detailed sighting schedule for aborts from lunar orbit
after rev 17 for a May 18, 1969, launch (EI minus L0 hr to EI) -
C. Denham, MPB/MPAD

Chart 16: Planet half-unit vectors - J. Blucker, MPB/MPAD

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

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

Chart 19: Earth orbit BBA versus AAVX - J. Burton, LAB/MPAD

Chart 20: SM RCS propellant profile (total) - A. Loyd, GPB/MPAD

Chart 21: Onboard reading of IM RCS propellant remaining, percentage -
S. Mayfield, GPB/MPAD

Chart 22: SPS tailoff AV versus spacecraft weight - O. Graf, GPB/MPAD

Chart 23: ©SPS versus RCS criteria, CSM alone - minimum preburn
ullage - 0. Graf, GPB/MPAD

Chart 24: Hydrogen remaining in one tank - W. Scott, GPB/MPAD

Chart 25: Onboard readout of ascent oxygen remaining, percentage -
W. Scott, GPB/MPAD

Detailed sighting schedules for May 20, 23, 2L, and 25 launch days
will be provided to Flight Crew Support Division by the Data Management
Group in the form of crew charts on May 13, 1969.

Any questions concerning this document should be directed to
Mike Collins, Data Management Group, Mission Planning Support Office,
HU3-4908.
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Crew chart 1.- Launch abort curves.
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Henderson/FAB/MPAD
4/18/69
DSKY displays DSKY displays

Time from SC IMU Inertial Altitude Altitude, Time from SC IMu fnertial Altitude Altitude,

first motion, | pitch gimbal velocity, rate, , first motion, | pitch gimbal velocity, rate, h,
g.e.t,, angle, 0, V., h, n, mi, g.e.t., angle, 6, .. h, n, mi,
minssec deg f;;s fps min:sec deg frl)s fps

00:00.0 90 1340 0 0.0 06:00.0 14 14 038 691 90.2
00:30.0 87 1 390 296 0.7 06:30.0 10 15 230 507 93.2
01:00.0 69 1847 828 3.3 07:00.0 16574 369 95.4
01:30.0 48 3 051 1486 9.0 07:30.0 18 097 289 97.1
02:00.0 33 5127 2200 18.2 08:00.0 3 19566 267 98.4
02:15.0" 27 6567 2582 24.1 08:30.0 0 20801 248 99.8
02:30.0 23 7 928 2822 30.7 09:00.0 356 22 053 256 101.0
02:39.9* 22 8 998 3009 35.5 09:13.9*** 354 22 682 280 101.7
03:00.0 22 9 239 2626 44 .8 09:30.0 350 22 872 207 102.3
03:30.0 29 9 805 2153 56.6 10:00.0 346 23 426 103 103.1
04:00.0 26 10449 1801 66.4 10:30.0 343 24 011 27 103.5
04:30.0 23 11190 1474 74.5 11:00.0 341 24 625 -13 103.5
05:00.0 20 12 030 1178 81.1 11:30.0 339 25 269 -19 103.4
05:30.0 17 12 976 916 86.2 11:43,2"** 339 25 562 0 103.4

*S-1C center-engine cutoff (TBZ)

**S-1C outboard-engine cutoff (TB

3

)

**S-Il engine cutoff (TB,)

****S_|VB guidance cutoff signal

Crew chart 2.- Listing of planned launch trajectory parameters.
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Crew chart 3.- TLI + 10 minute abort
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Crew chart 5.- Nominal LOI 15 minute abort CSM/LM.
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Foggatt/FAB/MPAD
3/31/69
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Crew chart 6.~ LLOl mode | 15 min and 5 hour abort curves, CSM only.



Foggatt/FAB/MPAD
3/31/69
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Crew chart 7.- LOI mode 11} abort curves, CSM only.
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Yencharis/LMAB/MPAD
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‘ Crew chart 11.- P37 return to earth program - cotridor control.
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PAGE 2A
| ‘ 3 F o6 6l IMPRCT LAT, IMPACT LONG (or’)
(Recvcie) V32E To |
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4 F o6 39 AT  TRANSFER (hasy mow, 01 sec)
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PAGE 3A
R) 000D 7
R2 ©000 X
X= | (sSps)

2 (Res)
PRO (It RO3 HAS BEEN CoMPLETED)

‘ 8 F 06 33 TI6 4 (has. mm, .olsec)
PRo
9 F 1 45 MARK, TFT, MGA (mack, mm-sec, .01
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10 F 37 (4o or 41E)
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Prag 18
‘ P37 RETURN TO EARTH PROGRAM ~ LONG [TUDE CoNTRoL
(Cnmor USE WHeN TME To ENTRY s < 4 Ifks')

18 V37E 37¢
F o6 33 TIG (hks,mm, .0l sec)
Load deswed TTG
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PAGe 28

| ‘ 3 F 06 61 IMPACT LAT, IMPACT LONG (o°)
(QECYCLE IF LONG IS NoT WITHIN 30° oF
DESIReD . INCREASE AV DESIRED TO OBTAIN A
MORE EASTERLY LoNG, DECREASE TO OBTAIN MoRE

WesTERLY ) V32 E TO B
PRO (AFTER  RECORDING LONG AS Gc,)
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Phce 3B
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VRO
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Loss of Communications Navigation Procedures

1. TI+L4 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. IO 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-L4O
d. The key for the detailed schedule is:
Vertical Solid Line: Star/Horizon combination available for
earliest TLI (720, 1lst 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.



5. General TE optical navigation rules, cont'd.

c. The navigation sighting intervals should be scheduled so that,
immediately following a period of length At, not to exceed 3 hours in a
non-PTC mode, five times At should be spent in a PTC mode (thermal con-
straints), provided it does not interfere with navigation sightings
which are essential for a safe entry.

d. The sextant calibration routine will be exercised at least every
half hour while navigation sightings are in progress. The sextant cali-
bration will be repeated until agreement of at least two checks (not
necessarily sequential ones) are within 0.003 degree.

e. If an abort burn is performed during translunar coast, the
W-matrix will be reinitialized to its launch value of 3,300 feet and
5.5 feet per second for onboard processing of the transearth sighting
data., Navigation sightings intervals will be scheduled every 2.5 hours,
and only star/earth horizon sightings should be made. The last sighting
will be scheduled just after the last midcourse correction at EI-3 hours.

f. The transearth navigation sighting schedule in the flight plan
is designed for a 54-hour return trajectory. In the event that the
return time is altered (i.e., early TLI because of a communication loss,
etc.) the following rules are to be followed for setting up a navigation
schedule which will ensure a safe entry:

(1.) TET through TEI+17

The nominal schedule is to be adhered to from TETI to
TEI+17. The first two batches of sightings are to be on the moon, and
the second two batches are to be on the earth. They are scheduled at
TEI+1:30, TEI+12:30, TEI+13:30, and TEI+16:00 hours. The corresponding
sightings are shown in the flight plan.

(2.) EI-17 through ET

The nominal schedule is also to be adhered to from EI-17
to EI. The nayigation sightings are scheduled at EI-16, EI-11:20,
EI-10:20, EI-T:40, EI~-5, and EI-2:20. The corresponding central body
for the star/horizon sightings is shown in the flight plan.

(3.) TEI+1l7 through EI-17

Between TEI+17 and EI-17 schedule two-thirds as many
sightings as there are hours of coast during this period. Sightings
should be scheduled in a ratio of 2 to 1, earth to moon, with a minimum
of 17 sightings during this coast period (i.e., if the time between
TEI+17 and EI-17 is less than 25.5 hours, 17 sightings will be required).
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Denham/MPB/MPAD
4/30/69
Star number {octal) - -
Central body - horizon F=Far, N=Near
1 EN 34 EF 37 EF 40 EF 42 EF
2 EN 33 EF 35 EF 40 EN 42 EN 44 EN 45 EN
-20 EEBENEREREENNERRNRN! ] 1
TTITTTT 1 i T
Number of sets of marks
to be made on a particular
star horizon combination
2 1
-15
x 2 1
LTI 2 1
s -10
£ 2 1]
- i
T !
1
_5 2
(32 1
I
0 i
152/128 -72/-69 19/3 64 /60 -76/-54
-153/-130 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),

cc




Denham/MPB/MPAD
4/30/69
Star number (octal) - -
Central body - horizon F = Far, N= Near
2 EN 33 EF 40 EN 42 EN 44 EN 45 EN
1 EN 34 EF 37 EF 40 EF 42 EF 44 EF 45 EF
-40
2 £
TT --1 12 1--
1 i 1
"'30 }
R Ll
< Number of sets of marks
= to be made on a particular
o star horizon combination
1
§ -20 2 : :
<= 1 1
o 1 1 1
- 1 ]‘
1 1 1
-10 - ’ 1 — e —— 1
: - L : i
1 1 1
1 2 T
0 11 1 11 NN SR
-153/-130 2/1 1247105 -112/-93 1507107 =-156/-106
152/128 -72/-69 19/3 64/60 -76/-54 89/42 -66/~48

Measured plane angle, deg (AOS/LOS)

Crew chart 13 .- Detailed sighting schedule for aborts at TLI +4 hr for a May 18, 1969, launch
(greater than a 15,5 hr return), '

ee
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Denham/MPB/MPAD
4/30/69
/ Star number (octal) Star number (octal)
Central body - horizon Central body - horizon
2EN 40EF 44EN 45EN 22MN 24MN 25MN 27MN 31MN 32MN
‘oo 1EN Z27EF 42EF 44EF 45EF 21MN 23MN 24MF 26MF 30MF 31MF o -
—— : O 2o H . L S
»02 ——H . —- co2 SR o i i T
c04 —i—H- b cos ——p—h + ' S - —
06 ——1 ' c0s —+——F : : ANumber of sets of marks
cos : vos L1 T ' T _to be made on a particular
i i : — 1 : - : - star horizon combination
‘10 L : : +10 1T = ! T A
e e e
L N Pl i) ; =R L L i 2 : - :
s +16 =t + . - s —H1 ] ‘ [ 1
e o L e e e e ——
E +20 — : ; t g 20 ———F : - 4 —=Use this combination for-
E o T i C 1 R=JNPP PN I S H H i . _the appropiate trajectory-
g ; - * © —— : = .
E 24 —— 11 T ? E 24 T . ' T i
T o £ o] e e e o s s s €2 s
R s e e e e e e e e
$30 —— — *30 —pr—p— T ] T —
2 = e e e
o e e
e = R T e L
+38 ——pt + : 38 —p—H—r : : : :
T T r— v -t e + ~+ T
‘40 1 '\ wd '\ ‘40 i i i ] L i A
26 66 63 51 2 14 53 60 32 46
52 43 9 0 10 2 87 5 73 8
36775 %50 80" 79 2277197 767" 6 a5 " 79
69 9 56 40 31 44 89 42 14 31 38
Measured plane angle, deg (AOS/L0OS) Measured plane angle, deg (AOS/L0OS)

Crew chart 14 ,- Detailed sighting schedule for aborts from lunar orbit after rev 17 for a May 18, 1969, launch
(TEl to TE! plus 40 hr),

e
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Denham/MPB/MPAD

4/30/69 Star number (octal)

Central body - horizon
2EN 10EN 40EF 44EN 45EN

Star number (octal)
Central body - horizon

22MN 23MF 26MF 31MF

40 1EN 7EN 37EF‘42EF 44EF 45EF o 21MN 23MN 24MFr30MF'
-20 ——H ; —F-— e R
-38 ; I -36 ' : ’ ' L E Number of sets of marks -
s34 —T 1T H ! S34 T . to be made on a particular_
_32 ) 1 ’ |r a _ ] 1] ] ] ] ] ‘I - . - -
—+2 1=+ ; 1 32 T star_horizon combination
e/ : t = -30 —p—p— —r—
S28 — ; : ‘ -28 —+—H1— T R 3
) 22 : 128 - N
-26 — T 17 V M ' . %% T 1
A= : D - e
G -2 : e R o o e Lo Lo
E -20 —: ; ; i E a0 b H — 1r 1. 3Yse this combination for —
E . ; = I i1 1T the appropiate trajectory __
) 1e ’ 4:2 24 1§_1'la 0a g 18 H : :; : H [ bprop
L o % — E 15— -
= - : = S - 1
L I S ! — -14 — g s
-1z 32 i i e 1 5 A e o £ S 50 £ W
10 ——44 : {— 10 ——p— 1
—+1 1 * - I I
00 —H112 e = o e e o
-06 —p1i1— + = -os ———1
-04 > ' T]a -04 —p—p— ——T
02 TP — = -2 ——H— 1t
El ' €1 | ] | | ) 1 H
26 35 66 63 51 2 18 6 19
52 38 43 8 7 10 62 14 38
48 2 5 59 170 87 22 19 76 46
7 5 9 5 48 31 44 89 42 30

Measured plane angle, deg (AOS/LOS)

Measured plane angle, deg (AOS/LOS)

Crew chart 15,- Detailed sighting schedule for aborts from lunar orbit after rev 17 for a May 18, 1969, launch

(El minus 40 hr to EI),

N
1




Planet half-unit vectors.

Blucker/MPB
3/31/69 -
/31/ Crew chart 16.- Planet half-unit vectors.
TLANET o LENLS
TivE (gyr) mCLRS FRCM etee FROV FOIMT K 2 ,bO RT . ASC, DECL,
VR M ra Rk FIRST KpeCop X Y z A% MN S eANR ~G M\ SgeONp
b & 1 1k e Jietd®  “Zedh  ,05178  MEAN t Ry 22,003 5 52 37,721
APP, 0 59 272.A5n 5 52 41,212
A9 & sk 7 1CC , 47986  ,130L4# ,0D5212 ME AN 1 0 2n.n93 5 84 46,639
APP, 1 0 21,221 5 54 50,226
A9 & 18 17 eCC ,479z6  ,1328%5 .05Z46 MEAN 1 1 18,228 557 3.136
APT, 1 1 18.3632 5 %7 6,827
4G & 1R Z2 i0.C ,47R64 13467 05782 MEAN 1 2 17.121 '5 59 27,087
' APP, 1 217,265 5 59 30,870
66 5 1y g 4c.C ,47aC0 .13671 ,05320  MEAN 1 3 16,961 6 1 58,371
APP, 1 3 16,913 6 2 2,253
69 5 19 18 €0.C 477325 ,13882 ,05354 MEBAN 1 4 17,136 6 4 36,853
APP., 1 4 17,296 6 4 40,848
6¢ S z0 4 60,C 47669 ,14093  , 05394 ME AN 1 5 15,234 6 5 22,445
APP, 1 5 13.40?2 6 7 26,528
69 5 zC 14 70.¢C ,476C1  ,14306 ,02439  MEAN 1 6 2r.n44 6 1n 14,993
v APP, 1 6 20,22n 6 10 19,176
£ 5 z1 &80.(C ,47%711 ,145z0  ,00481 Mg AN 1 7 22.%54 6 13 14,390
PP, 1 7 22.737 6 13 18,672
&G & 21 1r en, ,874¢0 ,14/36 . 05825 MEAN 1 8 25,75% 6 16 20,516
APP, 1 8 25,944 6 16 24,897
tg 5 i @ 120.¢ v473p7 1495z L0586y ME AN 9 20,631 6 19 33,255
APE, + 9 29,R29 6 19 37,732
69 5 22 6 110.1 47312 ,19170 09615 MEAN 110 34,177 6 2> 52,489
APP, 1 10 34,389 6 22 57,061

9
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47,031

55.32n
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2R,263

45,034
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44
44

45
45

47
47

48
48

50

asc,
SECaNT

39,154
39.487

58,447

58‘48Q

17.607

i”.%59

37.53n
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15

21
21
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47,788
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~.20131
=12014°
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~.20206
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=.20250

ME AN
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ME AN
APP,

YEAN
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MEAN
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MEAN
apPP,

ME AN
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MEAN
APP,

MEAN
APP,

MEAN
APP,

ME AN
APP,

ME AN
apP,

ME AN
APP,

MR

16
1a

RT,

MN

50
50

49

49

48
49

47
48

46
47

45
45

44
44

ASC .
SECaND

51,949
54,600

56.407
53,779

58042°
1.12?

58,984
1.701

57,859
0591

55,119
57.869

50,855
53,619

45,150
47,928

38,p98
40,886

29.791
32,587

20.32
23,1264

9.801
12,609
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-23
-23

-23
-23

=23
-23

=23
-23

-23
=23

-23
-23

-23
=23

=23
-23
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N

43
44

45
45

46
46

47
47

48
48

49
49

50
50

51
51

52
52

53
53

53
54

54
54

SECOND

3,707
6,459

11¢128
23,938

251,068
37,949

35,408
48,376

42,039
551404

44,854
58,026

43,736
57.039

38,654
52,047

29,465
42.967

16,120
29,724

58.557
12,250

36,725
50,495

‘Og




PLAART

- NA

TIvE  (GMT, HCUKS FRCM v oTCR FRCM FOINT K = 50 RT, asc, nECL,
YK MO [a Rk FIRST REeCFp X Y Z HWR MN SEcONn DG MN SgcONp
49 % 27 16 40 -,1€6119 =,42/78 -,20260 4pAN .16 37 53.316 =23 55 10.586
APP, 16 38 1.i3n =23 55 241449
69 % 28 12 260 *,16322 =,42694 -,20270 MEaN 16 36 45,977 -23 55 40,112
) 0 ' ' APP. 16 36 48,797 -23 55 53,997
APP, 16 35 35,714 -23 56 19,219
49 & 30 4 3igo.¢ -, 16728 =~ 4zbz6 ~,20288 MEAN 16 34 19,146 =23 56 26,115
APP, 16 34 21,98% .23 56 40,093
65 531 0 320.0 =,16936 = 42442 ~,20296 MgAN 16 33 4,864 -23 56 42,601
65 5 31 2¢ 3404 ¢ -,17140 =,423%7 ~,20303 MEAN 16 31 5n.446 =23 56 54,773
APP, 16 31 53,815 -23 57 p.883
69 € 1 16 360.0 v,17345 ~,42270 ~.2030Y MgAN 16 30 35,098 ~23 57 2,675
AFP, 16 30 37.984 =23 57 16,884
69 6 2 12 380.0 +,17552 ~,42183 ~.20314 ME AN 16 29 19.827 =23 57 6,366
APP, 16 29 22,732 =23 57 20.691
69 A3 8 400,0 ,'17761 -,42(793 ,,20317 ME AN 16 28 4,443 -23 57 5.929
APP, 16 28 7,364 -23 57 20,308
69 €& 4 4 420 C -,17974 =,42p02 ~.20318 MEAN 16 26 49,159 ~23 57 1,463

APP, 16 26 51,991 -23 57 16,064

1€




PLANET = JLFITER

TIVE

(6MT)

YR MO CA kR

69

5 17 16

HCURS FRCW
FIRST REcCFD

VECTCR FROM FOINT K = 50

X

-, 49870

=-,45870

-'49R81

Y

102591

02622

02487

Z

02508

102489

02398

MEAN
APP,

MEAN
APP,

ME AN
APP,

RT,
MN

48
48

47
47

48
48

ASC, -
SECONN

9-519
11,316

57.987
59,718

32,376
34,051

NN NN NN

nG

nECL,

MN

52
51

51
50

45
45

SECOND

21001
51,449

7.900
57.,8p9

14,026
4,2%7

W
n



PLANET = SaTURN

TIME  (GMT) HCURS FRCM yu{TCR FRCK FOINT K = 50 RT, aASC, DECL,
YR VC A KR FIRST RgeCFp x Y rA WR MN SgeONp nG MN SgeONp
69 5 17 16 . 42279 ,252p5  ,08789  “EAN 2 311,271 10 ; 14,526
APP, 2 3 11,166 10 19,322
69 5 19 18 S04 g ,4z162 ,25375 .pBB6p  MEAN 2 4 R,452 10 12 101594
APP, 2 4 8,396 10 12 15,60
69 5 21 20 100.0 ,4z2046  ,25943 ,08930  mMpaN 2 5 5,134 10 17 2,214
APP, 2 S 5.126 10 17 7,623
69 S 23 22 15C.0 ,41931  ,257g8 ,08997 MEAN 2 6 1,279 10 21 49,213
APP, 2 6 1,311 10 21 54,922
69 S 26 ¢ 200.0 ,41818 ,25869 ,09064 MpaAN 2 6 56,851 10 26 31,431
APP, 2 6 56,918 10 26 37,384
69 5 28 2 25040 ,417¢2 ,26028 ,09129  wMEaN 2 7 51.814 10 31 8,749
APP, 2 7 51.91n 10 31 14.862
69 5 30 4 300,0 41563 26183 ,09192  MEAN 2 8 9,135 10 35 40,942
APP, 2 B8 46,274 10 35 47,289
69 6 1 6 35040 .41482 ,26337 .0Y25% MEAN 2 9 39,783 10 4p 74972
APP 2 3 39,984 10 40 14,626
69 6 3 8 4600 41372  ,26489 .09317 MEAN 2 10 32.724 10 44 29.678
APP, 2 10 32,993 10 44 364736

€e



Burton/LAB/MPAD
3/31/69
0
Constant g
overshoot
o
g L —boundary
o N |
_q_: /
= : LS wan f
o -4
= ;
b s :
g - { i N
= = ~ = Lift vector -
> E12 9 B 2 orientation -
£ -6 Hundershoot line ¥
w :boundary & — Tt + ?—«—4
' iuns Stleep target line o . Shallow j:
‘ il i a - l target 1]
T i line I
-8 it
3
26 28 30 32 34 36 38 40X 10
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Crew chart 17.- Entry corridor.
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CMC constant-drag value, DO’ g-units
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Crew chart 18.- Command module computer constant-drag value.
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Crew chart 19. - Earth orbit BBA versus AAVX.
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Crew chart 20,- SM RCS propellant profile (Total),
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. FyTI SYSTEM A SYSTEM B
Post DOI 96 % ok %
?ost phasing 93 89
Post insertion 85 82
Post CSI 9 (P
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Post TPI 69 65
Post braking 54 51
Post docking 51 L7

Crew chart 21 .- Onboard reading of LM RCS propellant remaining, percentage.
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Crew chart 22.- SPS tailoff AV versus spacecraft weight.
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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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Crew chart 24.- Hydrogen remaining in one tank.
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Ascent oxygen
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Crew chart 25.- Onboard readout of ascent oxygen remaining, percentage



