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1.0 Purp~

This document contains the primary ~rocedures for the

post-phasing-maneuver portion of the LM-4 active

rendezvou.s wi'th thE~ CSM-l06 spacecraft and is based

on data obtained fJrom the Mission Planning and Analysis

Division on April 4, 1969, concerning a May 18, 1969,

launch trajectory.

1-1

The purpose of the Rendezvous Procedures Document is to

provide a single source of procedures information for use

in flight planning, crew training, and preparation of

onboard data.
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2.0 ~or Events

The post-phasing maneuver portion of the LM-4/CSM-l06

rendezvous occurs between the times of 100 hours and

107 hours G.E.T. The procedures for this period are

presented in Section 3.0 and cover all major activities

immediately following the phasing maneuver.

Fi8ure 2-1 shows the LM attitude time history and the

locations in time and position of the 40 major events of

the nominal mission.

2-1
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Nominal Mission Procedures

The procedures included in this section do not

specify which crewmember, Commander or LM Pilot,

performs each listed task. fhese need not be

specified since the following basic rules define

which crewmember performs each task. These rules

are:

COMMANDER (CDR):

1. All attitude changes, whether manual or auto-

.matic, will be accomplished by the CDR.

2. The operation of the DSKY during thrust pro-

() grams (p40, P4l, P42, p47) will be done by
.., ...-

the CDR. Actual manipulation of the Translation

Thrust Control Assembly (TTCA) need not be

always done by the CDR, but in most cases 'Nill

be.

3. Operation of the rendezvous and landing radar

will be done by the CDR.

4. The CDR will operate all other systems accessible

to only his crew station.

()

~~~ --";' .dLLLLtiiM::t 1:tL&z:__~ _
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LM PILOT (LMP) TASKS:

1. AGS operation.

2. :E>SKY operation will be done by the LMP except

when keyboard entries affect the control of

spacecraft attitude or thrusting.

3. Backup data logging and chart calculatj,olls.

4. All logging of maneuver solutions and systems

performance.

5. The LMP will operate all other systems accessible

.to only his crew station.

These general rules are guidelines cnly, and may be

devia,ted from by the I.M crew if they develop more

efficient Task assignments.

The abbreviations used herein are consistent with

those in the AOH. However, in order to condense and

simplify the procedures so that they are representative

of onboard data, a number of additional shorthand

conventions have been used. To allow the unfamiliar

reader to understand the procedures contained in this

section, the following explanations are included:

1. AGS - A single asterisk is employed to denote tllose

procedures involving operations to be performed on

)

)
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the DEDA.
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The three number gl'oup follQ1f1ing an

asterisk specifies DEDA address. An "R" foll.owin,g

the address group indicates the address is to be

readout. A five-digit group behind the "R"

indicates a nominal or expec'ted displa.~r. If the

three number address group is followed by a + or

- sign, a. data load is indicated. When a single

digit follows the +, addition of 4 zer'os behind

this digit is assumed. Once used, these conventions

are easily handled and save considerable space.

2. roNS - The verb-noun addresses in the roNS are-
(~) indicated to the left of the proced\lres column.

)1'

An "F" is used to indicate a. flashing display, or

absence of an "F" a static display. To the right

of the verb-noun, on the sam.e line,'X'e the contents

of the tl1ree data registers. If numeric quantities

appear, ';he DSKY should be correspondingly made to

agree by executing a V21, V22, or V23 and performing

a data load. Tht) procedure of blanking and loading

registers is not included since it is repeated often

and is highly fa.m.iliar to the crews.

EXAMPW: F 06 33 102: 43: 18 TIG INSERTION
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F.!Xpaxtded., this means'; Load flashing verb 06 noun 33

with thd quanti'liy 102 hours ,43 minutes and 18

seconds; the time of j,gnition of the insertion

ma.neuver. Procedurally, this is done by keying

verb 25 enter, loading +00102 in register 1, +00043

in register 2, and +01800 in register 3.

In order to mailltain integrated corl~ection flexibility

and ease of reproduction, the procedures have been

incorpora.ted. into a CJompute:r.~ card deck and are pre..

ser~ted as a computeI' pr-intout beginni.ng on Page 3..6.

)

)

.)
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ASSUMPTIONS

1 TRANSFER COMPLETE
2 SYSTEMS CHECKS COMPLETE
3 roNS ACTNATED
4 AGS ON AND SELF TESTED
5 RCS PRESSURIZATION AND TEST FIRING C0MPLETE
6 RNDZ RDR SELF TEST COMPLETE
7 PHASING MANEUVER COMPLETE

GUID CONT-PGNS
MODE SEL-LUG RADAR
RNG/AtT MON-RNG/RNGRT
RATE ERR MON-RNDZ RDR(CDR)
ATTITUDE MON-PGNS(CDR)
RATE ERR MON-CMPTR(LMP)
AT!ITUDE MON-AGS(LMP)
SHFT/TRUN-+50
X-POINTER-HI MULT
RADAR TEST SW-OFF
ENG GMBL-EN.A..BLE
ENG ARM-OFF
X-TRANSL-2JETS
BAt CPL-ON
DEADBAND-MIN
ATT CONT-Pulse(3)
PGNS MODE CONT-ATT HOLD
AGS MOJ)'R1 CONT-ATT HOLD
TImOT/JET-JET
IMU-ON
R/R MODE-WC
TTCA/TRANSL(CDR)-ENABLE
ACA/4JET(CDR)-ENABLE
TTCA/TRANSL(LMP)-ENABLE
ACA/4JET(LMP)-ENABLE

3-5
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F OJ. "+b 1~UU2

Pt'(O
~ Ob ~7 LMWl ~MwT

PKO

-11 K~Y Vj1~~/E (AV MUN010~)

F Ib ~j AV'~-dOUY

3-10

-lU
THHUSI -)( 2 ~PS

SIAbE ~w-Flt<~

1 t"lHUS 1 +X 2 ~PS

PHO

K~Y OUf.. (POU)

I)V

-~ K~Y V~7f3~E (~)(1 AV)
~ Ob ~j Ti~ IN~~Rrl0N

PkO
~ Ub eH AV'S-L.V

NUl

AVY (Lv) (0.0)

Avl (LV) (-8:3.8)

PKO
F 00 ,,+2 H~ HP t.v

PkO
f Ib "+b M~S r~l M~A

Pto<O
F 3( bH

-7 K~Y V~1E (Ab~ U....OATE)
F Ub 16 G~l OF AG~ u lI~E(QO:UU:OO)

*~1~+1 UPUATI:. AGS
Pto<O

Ub 16
~ 5U 1h UPUAT~ ~O~PL~lE

.~J.4H. (UUOuO COM~LET~)



3-11
PHO

F 31 bti

.4UO+3 AGS ALIGN
*410+5 EXT AV
*411+1 APS ENGINE

*514+0
*5.Lb+4
*516+0
*6~3+1

***••••******* lr~St:.H TluN *
**.*********.

-b K~Y 42~ (APS THHUST)
F ~U !H FUAl ANwL~S

K~Y VU6N8bE
AGS(N8b)

AVl(LV)
KEY HELt:.AsE

F 5U 1~ FUAI ANGLt:.S
MOUE. ~ON1-AU10

PHO (AUrO MAN~UVEH)

Ob 1~

*4bO 4bl 4b2 ~OAD

*4U7+0 (AFTEH MNVR)
*4UO+1 GUILl Sl~EHING

F bO !~ FUAI ANGLES
E~TH t~YPASS MANf.UVER)

00 ~o TF 1 V~ UV.-1

*5UOKAVX (NOM 20b.~)

Db-MIN
~~ ~~~CON·I-A1T HOLU

-:~b USKY ~L~NKS

-tUb F 9~~O Rt:.WUE~' ENG ON

-:O~.b MONITOH U~LAu~

(102;4~:18) PHU FoH I~Nll10~

Ob 40 T~C V~ UV~

F 10 4U TFC va DV~

E~G AHM-OFF

)

)

)





F 01 10 OU20E LUAU STAR 1
rHO

f bU ~a FUAI ANGLES
PGN~ ~OUE CONT-Aura
PHO (AUTO MANEUVEH)

Ob U~

F &U ~~ FUAI ANGLES
E~lH (~YPASS MANfUV~R)

f 01 11 ou20E
PHO

+lU f ~~ 11 MAHK 1ST ~TAH

PHO
F 01 10 OU2UE LUAU 2ND stAR

PHO
F &u ~~ FOAl ANGLES

Pb:~S tlfOOE. CONT-AU ro
PHO (AUTO MAN~UVfH

Ob J.ti
F 5U ~8 FuAI ANGLES

ENTH (~YPASS MANEUVER)
F 0'1 11 OU2uE

PHO
+1~ f 54 /1 MAHK 2NU ~TAH

PHO
F Ob Ub ANG~E UIFFER~NC~

PHO
F Db ~3 GlHO rOHQUE ANGLES

. PHO
F bO It!:> OU014

PHO (CHEC~ ALIGNM~NT IF
TIME W!LL P~HM1T)

F &u ~b OU015 SEL~CT 3RU STAR
EI'-4TH

F 01 lu OU2uE LOAU 3HO STAR
PHO

F 5U l~ FUAI ANGL~S

PGNS MOuE CaNT-Aura
PHO (AUTO MANEU\lEH)

)

)

·?-1"/

Ob l~

F 5u l~ FUA1 ANGLES
EN1H (~YPASS MANEUVER)

V~HIFY AL1GNM~N' ~IA AOT

KEY Vj4E fEHMINATE

C~ AOT ~AMP-OPEN

*4uO+3

Cb AC HUS A HNOl HDR-CLOSE
(~AIT3U ~EC)

Cb PGNS HNOZ HOH-CL05E

K~Y V~7E2UE (AC~UIRE HAOAH)

)



~ bU !~ FUAl AN~L~5
K~Y VdU~ (U~UAT~ LM 5V)

V~~E (MEFUR~ 151 MK)

PbNS ,\10lJE CONT-AUfO
PKO (AUTO MAN~UVfH)

00 !H

*4UO+2 ACQ STttHINij
Ab~ MOU~ CONI-AUTU
HA1~/~HH ~ON-CMPTK (LM~t

~ bu !~ FUAl ANUL~S

ENT~ (~YPASS MANEuVER)
~ 5u ~b OU2u1 ~~L Auto MOUE

HK MOUt.-L\iC
PHO

NO IHt\ L'-OF~

U~K'( ~LANKS

V~H1FY MAiN LOR~ LOCK-ON

3-14

I'
"I

•

~ Ob !1 :: TIG CSI
(l~()~ J.Oj:j3:47)
Pt<O

f Ub ob +uOuOJ.N +u2b.bO~ +130.0U~T

(~UH iHUo AF1~H C~I)

Pt<o

~ Ob ~l :: T!G TPI
ffiOM iOb: u9: oU)
PkO

F 1b ~~ MK~ T~I -U0001

-31 H~~~T ET

-3U* R~AU KUOl FOR CSI AU

-2~tA~PHUX) VJ2~ ~ECYCL~-bMKS

~ Ub fb AH AT~~l/~DH ATCDH/TPI
Pt{O

F 00 dl A~'S-~V (CSl)
tNOM bU.5AVX)

CSl(N81) COHCN82)

AvXtLV)

AvYtLV)

-



----------

PHO
F Ob d2 AV'S-LV (CCH)

(NOM O.ot
Pi~O

F 1b ~b MKS TFl -00001

-2~'A~~RUX) V32E HECYCLE-l0MKS

F Ob 'lb AH ATCSI/CCH ATCDH/TPl
PtotO

F Ob d1 AV'S-LV CCSl»
CSleN81) CCHCN8~t

A',)(lL"»

AVY(LV)

AVZCL"t

CU~Y HUOT FUM C51 au
PHO

F Ob U2 AV'S-LV eeCH)
P'HO

F 1b ~h MK~ TF! -00001

Kt~Y V'IOE

F Ob lb :: TIG CSI
(NO", 10..i:~3:~7)

PHO
F Ob ~o Y YUOl PSI

N~O CSM

YUOl

PHO
F lb ~b MK~ TFI -00001

-1~ PHO (FINA~ COMP)
F Ob Ib ~H ATCSI/CDH ATCDH/TPI

PHO
F Ob dl AV'~-LV (C51)

cSIeN81) COH(N8~)

----------
AVY(LV)

AvlU.V)

CO~Y rUOT FHOM cs~

LOAl) NE(;ArIVt. IN H2

PHO
F 00 U~ AV'S-LV eeOH)

PHO



o

f lb ~b MK~ T~1 ~bA

-lV* CV~y HUOl FOH ChI au
COMtJUfE C~I ttu

-7 K~Y V~7E (AijS U~DAT~)

F Ob ~b Gel OF AGS 0 (90:uO:Ou)
.41~+1 U~UATt AGS

tJt<O
Ob l~

F bu oib lI~UATt:. COMPL.t:rE
*41~H (OUOl'O)

tJto<O

F lb ~b MKS Trl MbA

*4UO+3 AijS AL.l~N

*~10+6 ~XTfR~AL. AV
*411+0 HCS ENulN~

F 31 uH
Kt:. Y ou~. C~ou )

•••***•
• C~l •

••*****
K~Y Vj7~41E (HC~ rHHUST)

F bu iH FuAl ANuL~S

K~Y VObN8oE AV'S-L.V
F Ob db AV'~-L.V

AGSCN8b)

AVYCLV)

Kc.Y F<t.L.EASE

F 5u l~ FUAI ANGLt:.S
PbNS MOLlE CONT-AlHO
PHO (AUTO MAN£UVEH)

Ob i~ FUA! ANuL~S

CHARI

o

*~bO. 4bl' ~b2 LOAU
*407+0 (AFfEH MNVR)
*4UU+1 GUIU STlfHING

TriANSMIT fGT AV'S TO CSM
ANU ~YNC COUNTOOwN

F 5u ~~ FUA! ANGLt:.S
ENTK (~YPASS MANEUV~R)



3-1.7
10 db 6V'S-dOOY

*SOO~ AVX ( 50,5 NUM)
Db-MIN
AG~ MO~~ CONT-ATT HOLU

-:~b O~Kl ~LANKS

F 10 db 6V'S-~OUY

'103:33:~7) BUHN +X

+: ",,~f.J tJSf:. R(;~I A~C "EEU

V~H!FY AG~ HE~IDUALS

*5UO~ bOlH 502H
AVX AVY 6VZ _

PkO

Kt:. Y OUt:. (~OO)

KI:.Y V~2E (RNU-, ..,AfoO
F O~ .l2 OU002 OUOU1

PHO
F' 10 .... AI-'O ~t.H TFt:

Rt:.SET OHUt:AL. PHO

(103:30) Kt:.Y V~lN01E

Kt:.Y 2UOOE
Kt:.Y 11"~E (2000 Fr)
KI:.Y NlbE
KI:.Y 1....E (2 FPS)
Kt:.Y EN1H
KI:.Y 507b£ (5 MR)
Kc.y ENTt~

KI:.Y 5U7bE (5 MfH

KEY V37E2uE (ACQUIRE RAOA~)

F 50 1~ FOAl ANGLES
PiNS MODE CONT-AUTO
p~o (AUTO MANEUVFH)

00 .l8 FUA! ANGLt.S

*bU7+0
*~OO+2 ACQ STEEHING

AtiS MOUE CON1-AUTO
RAlt./EH~ MON-CMt-'TH (LMP)

F 50 1~ FUAI ANGLES
EN1H (~YPASS MANfUVER)

F ~o cb 002U1 ~fL AUTO MOUE
RH MOUEuLGC
PHO

NO "rRK LT-OFF



(.: U~KY ~LANt\S

V~HiFY ~A!N L08~ ~OCK-ON

(lU~:~~) K~Y VJ7E33E (CDH)
F Ob ... " :: TiG COH

(NOM .\0'+:31: .... )
PHO

F 10 ~b MK~ TFI -u0001

3-18

VY~E (HEINIT w MArRIX-"MK~)
+7~A~tJKOX) Kt.Y Vj2t:: HECYCLt:.

F Ob 1':J AhCUH ATCUH/ltJl ArTfo'l/TPI
PHO

~ 00 ttl AVCUH-L.V
CDH(N81)

AVX(LV)

AvY(L\,.

AV'~LV)

PHO
F 10 ~b MI\~ Tt-=l -uOO01

('~, -..~ Rt.~t:T E:.r..
-"o(At->r>HOX) KE.Y V~2~ HECY'LE-oMKS

f' 00 It:;, AHCUH ATCUH/H"'I ArTPI/T"'I
PHO

F 00 dl AVCUH-LV
CDH(N81)

AVX(l.V)

A\1·1 ~LV)

AVL(LV)

PkO
f to ~b MK~ T~I -UOO01

-~~(AP~ROX) Kt:.Y Vj4t: (TI::HMINArE)
F 31 ti~

Kt.Y 3Ul:. (t:,Xl' AV)



3-19
(NOM 10.. :U2:00)
PkO

F Ob ~O Y yeOl PSI
N'.IO CSM

YUOl" _

PHO

f Ob CS1 6\1'~-LV

(L,OAD e5M -YPOT)

*C+J.U+5
lOIC+bO+O

(L.OAO
*C+U7+0
*C+OO+1

EXTERNAL AV
..f»l-YlJOT ..52+0

e5M SOLUTION)

GUIU STEEHING

PHO
F Ob ..2 HA HP 6V

"'~O
F 10 C+b M~~ lPI MGA

-30* eO~Y ~UOT FoH eUH eu

-7 RESeT IT

. PkO
F 31 titt

Kt:.Y Out. (..,00)

••*************** PL,ANE CHANGE *
••**************

KEY V~7fC+1E (ReS rHRUST)
F ~o .18 FUAl ANGL~5

E~Tk (BY~ASS MANEUVER)
10 CSb 6"'5 a;ODY

Ott-MIN
AG~ MOUE CONt-ATT HOLD

-:~b U~KY ~LANKS

f lb do 6\1'5 ~OOY

*c+u7+1
NULL. AV'~

PHO
F 37 tU~

K~Y 20l (ACQUIRE HADAR)
F ou .18 FuAl ANGLES

PGNS MOUE CONT-Aura
PHO (AUTO MANEUVE~)

Ob 18 FOAL ANGLES



(\

()

o

*hu7+0
*~uU+2 ACQ ST~~HINb

Ab~ MuUE CON1-AUTO
HA1~/~HH ~ON-CMP'H (LM~)

F 5U !~ FOAL ANijL~S

EN1H (M¥PAS~ ~ANEUVER)

F bO ~b Uu201 ~£L AU10 ~OUE

Rt-< ~OUE-LbC

PHO

NV1RK L.T-OF~

U~KY t1LAN~S

V~HIFY MAIN LOH~ L.OC~-ON

K~Y VJ7~3jE (COM)

F Ob !j :: T1G CUH
(N()M lO":'~l:~~)

PKU
F lb "h M~~ T~l -00UU1

Ht.~I:." E. f

-2J* CUPY HUOT FOK CUH AU
-2j(APPHUX)' V':13f. (Kt::IPHT w MArRIX-"MK~)

-l~(APPHVX) V32~ K~CY~L~-bM~S

F 00 (b AHCUH ArCUH/l~1 AfTPI/TPI
PkO

F 00 ~1 AVCUH-LV

PHO
F 1b ..h M~~ T~l ·UOUU1

K~Y V~UE

F Ub ~b :; T1G CUH
(NOM J.U":jl:"'~)

PHU
F Ob ~O Y YUOI PSI

N~O CSM

your

PKO

3-20



3-21
~ 10 ~b MKS TFI -U0001

-1~ PHO (FINA~ COMP)
F Ob lb AHCOH 4TCUH/TPI AfTPI/TPI

PttO
F Db d1 A\leDH-lV

COH(N81)

AvX(LV) _

AVY'lv)

AVltlV)

CU~Y YUOl FROM CSM
lUAU NEGArlVE I~ ~2

PkO
F 10 ~b M~S TFI MGA

CU~y ~UOT FOH CUH BU

TkANS~IT rGT AV'S TO CSM
AND SYNC COUNTDOwN.

-7 K~Y V~7E lAG~ U~OATE)

F Ob tb G~l OF AGs 0 (9U:00:OU)
. *... 1"'+1 UtJOATE. AGS

PRO
Ob J.b

F bu J.b U~UAT~ COMPLtTE
*... l"'R (OOOuO COM~LfTE)

PRO

f 10 ~5 MKS TFI MijA

*... 00+3 AGS ALIGN
."'10+5 ~XTtRNAL AV
.407+0

PHO
F 31 dt1

Kt:.Y OUt:. '..-00)

*******
* CUH *
*****...

-6 Kt:.Y V37~"'lE (RCS fHHU5T)
F 5u J.M FUA! ANGl~S

Kt:.Y VU6N8bE
F Ob db I1V'~-"'V

AGSlN8b) CHARl
A\lX(Lv) _



~ ..'.'

Kt:.Y ~t.LfASE

f ~u ~~ FUAl ANGLt.S
ENIK (MYPAS~ MANFUV~R)

*4bO 4bl 4b2 LOAD
*4UU+1 6UluANC~ ~T~EHING

Gl.JIU 'ON1-A<i~

Ib d~ AV'~-t:tOIJY

OU-I"1IN
*5UOK 6VX (0.0 NO~)

-1 AbS MOUf CONI-All HOLU

-:~b USKY ~LANKS

*4u7+1

*bOO~ bUlK bU2H
'1U4:ji:~4) NuLL 6V'S

VtH It: Y "'GI~S Hl-..SIOUALS
N~b

F 31 dH
KtY QUf. (..,OU)

+1 Kt::Y V";7~2UE (ACQUIHE, KAUAK)
F 50 iH FUAI ANGLt::S

GulU CONT-PGN~

PbNS ~OUE CONT-AUTO
PHU (AUtO MAN~U~fK)

Ob i~ FUA! AN6L~S

*5u7+0
*4UU+2 AC~ 51t.l-..R1N6

AbS MUUE ~ON1-AUTU

RA1~/t.HH MON-CM~'K tLMP)

3-22

F bu i~

(',) F bu 4r!b

Fu Al AN6Lt:.S
EN1K (~Y~ASS MA~EUVER)

Ou2Ul ~EL AU10 MOUE
RH MOUt.-L<;;C



3-23

+3

PHU

NO TRK L.T-OFF

USt(y ttLANKS

V~HIFY MAIN LURE LOCK-ON

PijNS MODE CONT-ATf HOLD
K~Y V16E (PGNS ~ULSE)

K~Y V~7E3~E (TPI)

1

-21

F 00 ~~, • • TIG TPI• ,
(NOM 105h)9:00)
PHO

F Ob bb B +U2b.&O~ +130.0u~T

PkO
F 1& '+b MAkKS TFI -OU001

-3~ Ht:.~t.T ~T

-30 (APt"ROX) V93E (HEINIT W MA rR IX-&U4KS)

-2~ Kt:.Y V,+7E (AGS U~DATE)

F Ob 16 GEl O~ AGS 0 TIME(90:UO:OO)
*~1~+1 U~OAT~ AGS

, PkO
Ob 16

F 5U ~6 U~UATe COMPLETE
*4.l~H (OOOUO)

PHO

.~10+3 TPI SEARCH HOUTINE
*307+0~3.0U A1 XFfH
*31U+O~1.00 1Fl lPI
*303H THETA A1 T~I

*~10+~ (WHEN ~T=-21 OR
wHEN 303=+02&.&0)

*370k AV1Pl

*371k AV1Pl+AVTPF

-l~(AfoJ"'ROX) V32E HECYCLE-l1MI<.S

F Ob ~1 • • 'TIG TPI, ,
PkO

F Ob bfi tiP AVTfoJI AVTPF
PRO

F 00 o~ A"i'S-L.OS
NS9

AV f/A

6\1 k/L.



(' I 6V U/U __. _

PHO
F 10 '+!) Mt\:'t· TF 1 -U0001

T~ANSMIT rIG OF '~I TO 'SM

-lb K~Y V'+7f tAG~ U~OAT~)

F Ob ib G~' Of AGS 0 TIMf(90:UO:OU)
*41'++1 U~UA1E AG~

, Pt<O
Ob .Lb

F bu .Lb U~UAT~ COMPL~TE

*4i'+K ,OUOijO)
PHO

*4UO+3 A~~ A~lbN

*4.LO+b ~XT~RNA~ AV

PkO 0- 1NAL. 'OMP)

3-24

F Ob .:J7 •• ••

o

Pt<O
F Db ~~ H~ AVfPl AVTP~

PKO
F Ob eU AV' ~-L.V

1~81

AVV'LV)

AV'-(LV)

Kt:.Y V~UC:

F Ob .Lb ; i TIG T~I

(f.,.OM lUti:09iUU)
Pt<U

~ 00 YU Y YUOf p~!

N"JO CSM

YLJUr

Pt<O
F- Ob a1 A\J'S-L.V

CUPY 1.~1't1 '(001
~VAU 'N~QArIV~ IN H2

Pl:,(~1

F Ub bY 6V'S-L.OS



3-25

-41*

NbC)
6V F/A _

6V H/L. ----
6V OIU _

PHO
F 10 &+b M~S TFI MGA

BUkES1GHl ON CSM
viA PULSt,S

*30~H COpy T6l LOS A'NGL.E

Ri.&El ET

PHO
F 37 ~,~

KEY OUE (~OO)

*.*•••*
* lPI •
*••••••

K~Y V37E~lE (HCb THRUST)
F bO 18 FUAI ANGLt:S

K~Y VObN8bE (AV'S-lV)
AGS(N8b)

AVY(lV)

AVl(lV)

Kt:.Y Rt:.LEASE

F bU 18 FOAl ANGLES

BOHESIGHT ON CSM
VIA PULSES

*3u~'R COpy T61' lOS ANGLE
CO~Y H, ROOT FROM TM

FOH tiU'S

PGNS MOUE CaNT-Aura
PHO (AUTO MANEUVEH)

0& 18

.~60, &+51, _b2 LOAD
*~U7+0 (AFTE'H MNVR)
.~OO+1 GUIDANCE: STEEiMING

CALCUL.ATE au SOLlJ'f ION



cvtJy C~M 'PI ~OLlH ION
SyN~ COUNfOOWN wlrM C~M

F hU !~ FUAI ANGL~S

EN1H ,~YPASS MANfUVER)
lb ~b AV'S-tiOUY

*4lJ7+0 VEHIFY
.SUU~AV~ (~5.U NO~)

Dti-I~IN

AbS MOUE CON1-AIT HOLU

-: ~h U~K y ~LM'4KS

l*410+5 1~ AG~ T~l]

V~H!FY AG~ Ht~IUlALS

*5uUH ~OlH 502H
AV)( AV"t A\JZ _

PkO
fo 31 bH

Kt.Y Out. (t-JOO)

Kt:.Y VJ7t:.20E (ACYlllRE:. HAUAk)
F ~u J.H FuAj, AN\iLt:,S

V'J.5t. (ti~FvRt:. lSI MK)

PijNS MOUE CON1-AUIO
fJt<O (AUTO MANt:.U\JFK)

Ub iH FUAl ANtiLl:.S

*~u7+0

*~UO+2 A~Q STtt:.RIN\i
Ab~ MOU~ ~ON'-AUTO

RAlt:./~KH MON-CM~TK (LMJoJ)

F bU J.M FUAI ANijLfS
E~lK (tiYPASS MAN[UVtR)

F bU ~b OU201 S~L AU10 MOUE
RK t-IOUt-LtiC
Pt<O

NO IRK LT-OFt

USKY ~LANKS

PUNS MOU~ CON1-ATf HOLD

3-26



3-27
KiY V761 'PiNS PULSE)

+3 KEY V37£35E (MCel)
F lb ~b MKS TFI -UOOOl

V~8E CLOAD OAP)
F 01 &+6 110U2

PHO
F 01 '+7 LMWT CMwT

PHO
F lb &+b MKS TFI -00001

A<:iS EXl 6~:

."07+0

... bO+O &+51+0 "b2+0

...07+1
CMONlfOH ~OO, bOl, b023

+9*

•
BORES1GHT ON CSM

VIA ~UL.SfS

.30"H IGT LOS ANGLE

+1~. PHO ~COM~uTE Me FUR T~I+lb)

F Ob ttl AV'S-"'V
~kO

F Ob b'.l 6V'S-L.OS
PRO

F 10 ~b MKS lFI MijA

BUHESIGHT ON CSM
VIA PUL.St,;S

+l~* .30"H COpy THETA, H' ROOT
eOM..,U7-'f,: Bu Met

PRO

KEY OUE (..,00)

••••*.*.
• MeC! •
•*••*.*.

+1" K~Y VJ7E"lE (ReS THRUST)
F bU !~ FOAl ANGLES

ENTH (~YPASS MANEUVER)
10 d!) AV's-ttOOY

K~Y V17E (PGNS ATT HOL.o)

+l":~b USKY ~LANKS

+lb F 10 ~b NULL. 6V'5

PRO
F 37 tu:s

KEY OOE (~OO)



(-

(. .)

o

+10 Kt:. Y Vj7~2UE 'ACWUIR£ ~AUAtO
F bu !~ rUAl ANGL~S

VY~~ 'HEFOR~ 151 ~K)

t:.N1K (~YPASS MANfUVER)
F bu ~h Ou2u1 ~~L AU10 MOuE

HK MOUt:-LbC
fJKO

NO TRK L.l-0FF

U~K'y tjLANt\S

+1~ Kt:.Y Vj7~~oE (MCC2)
F lb ~b MK~ T~I ·uOOUl

K~Y V/b~ '~bN~ PU~S~)

A~!" Exl AV:
*4u7+0
*4u7+1

[MONIIOH t)OO, b01, bOZJ

HUH~S!GHl ON CSM
VIA tJlJL.~t::S

. *3u4k IHilA "OH till

+2/* fJHO (~OMP Me FOk rpl+jO)
F Ob "1 A'v·~-L.V

tJt<()
f- Uo b~ AV'~-~OS

t::iOHt:.SJ,GHl ON CSM
ViA tJUL.~t:S

+2~* *3u4H IHETA, H, HOOT
cu~tJu,t:. Hu Mec

PkO
F 1.0 'tb Mt\S It='l MijA

PKU
F 31 tU:i

Kt:.Y " >tl
l ttJOU)

** ***,~t:* ~(,c~ ..
***••***
Kt:.Y Vj7E41E (HCS fHKUST)

f- bU 1M FUA! ANGLtS
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8~AKING:

30 fPS - bOOO FT
20 FPS - ~OOU FT
10 ~PS - lbOU FT

5 ,",PS - 500 FT
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