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.I NM

mì n-sec
.0.| o

.0.| o

.0I o

.OI NM

.I FPS

.0.| o

.0'l NM

.1 FPS

.01 o

CODE

.0.|o

.01o
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frim froni page on solid crop marks; back page on dash crop marks.)

Color

G

1-6

post TPI) (RLS/Pad)58 HP alt
AV (TP

^V 
(TP

59 AV LOS

^V 
LOS

AV LOS

60 G l4ax
V Pred

(

I)
F)

'l

2
3

(+
+/

(+ Hea

.ì NM

.] FPS

.1 FPS

.1 FPS

.1 FPS

.I FPS

.01 G

FPS

.01 o

.01 o

North )
.01 o

East)
-00001
ds up)

Gamma EI
6t Impact Lat

Impact Long

Head Up/Down

+(

62 Vl-Inertial Vel Mag FPS

H Dot-A'lt Rate FPS

H-Al r (RLS/Pad ) .'l NM

63 RTGQ from 0.05 G .l NM

To Splash
VIO, Predicted Iner Vel FPS

TFE, time from .05G min-sec
64 Drag Acceleration .01 G

VI, Inertial Velgcity FPS

RT0G0 to Target .l NM

65 Sampled CMC Time hrs,minr.0l sec
(fetched ìn intemupt)

66 Beta, CMD Bank Angle .0lo
CRSRNG Error .l NM

DNRNG Error .l NM

67 RT0G0 to Target .l NM

Lat, Present Position .0lo
(+ North)

Long, Present Position .0lo
(+ East)

68 Beta, CMD Bank Angle .0lo
VI, Inertial Vel " FPS

H Dot, Alt Rate FPS

69 Beta .01 o

DL .O'I G

VL FPS

70 Star Code(before mark) OCTAL

LMK Data OCTAL

Horiz data OCTAL

-o
AJ
õì
(g

c)

O

t'\

(u
+J
rOô
()
'õ
rgÉ
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Front Color

G

1_7

Star code (after mark)
LMK Data
Horiz data
ALT (Pzl ) (RLs/Pad)
vEL (P2r )
GAMMA (nZr ¡
BETA, CMD Bank Angle
VI, Inertial Velocity
Drag Acceleration
aH (cDH)
AT
AT
PTC/Orb Rate
PTC/0rb deadband
PTC/Orb Code
TF GETI/TFC
VG

aV (Accumulated)
ÀVX,YrZ (lcl vert)
Àvx,Y,z (LV) cDH
aVX,Y,Z (Body Control Axis)

^VX,Y,Z 
(0ther Vehicte)

VGX,Y,Z (Body Control Axis)
Opt Calib Data - Shaft (R'l)

Trunni on ( R2)
Planet X

Y'z
89 Landmark - Lat

Long/2

Alt
(Mean lunar radius)

90 REND out of Y

Pl ane para Y DOT

PSI

71

73

74

75

79

80

8t
82
B3
84
B5
87

BB

E
(u
('r
rg

()

OCTAL
OCTAL
OCTAL
]O NM

FPS

.0.|o

.01 o

FPS

.01 G

..l NM

mi n-sec
mi n-sec

.0001 o/sec
.0'l o

XXXXX
mi n-sec

t

ttl
LtJoo(-)
É.

FPS

FPS
FPS

FPS

FPS
FPS
FPS

.0'l o

.001 "
. XXXXX

. XXXXX

. XXXXX

.001 o

(+ North)
.001 o

(+ East)

.OI NM

.OI NM

.I FPS

.01 0

.01 o

.00.| "
.01 "

.00ì o

.00.| o

.l

.l

.l

.l

.l

o

(u

16ô
C)

th
rú
d¡

91 OCDU Ang]'es Shaft 
- 

( R'l

Irunni on
92

)
( R2)

New OCDU Ang'les Shaft (Rt)
Trunnion (nZ)

Delta Gyro Angles X,Y'Z
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Back Color

tl
1-8

94 oCDU ANGLES (R56 & R23)
R] SHAFT
R2 TRUNNION

95 Pref att TCDU angles
96 +X axis att ICDU angles
97 System Test, InPuts

98 System Test Resu'lts

99 POS ERR

VEL ERR

0PTI0N Code

00110

00112

00113

00114

00115

00116

00117

001 20

.01 0

.00'l o

.01 0

.01 o

XXXXX.
XXXXX.
XXXXX.
XXXXX.
. XXXXX
XXXXX.

lFT
.I FPS
0000x E(l)

gl

16

()VO5 NO9 ALARM CODES

l'lark reject has been entered but
i gnored

Conti nue
l4ark reiect with no marks being

accepted
Conti nue
tlo inbits (chan 16)
Continue; if alarm recurs use l'lDC DSKY.

llore marks made than desired
Conti nue
V4l Ngl keyed with OPTICS ll0DE not

in CMC

0PTICS MODE - CMC and OPTICS ZER0 - OFF

0pt'ics switch altered before 15 sec
zero time elapsed

OPTICS ZERO - ZER0 (.l5 sec).
V4l Ngt keyed but Ct'lC has reserved

OCDU (from start of gimbal test in
P40 until termination of TVC

functional allocation of the
"optics" CDU Driving 0utput)

V41 N9l not yet available
Optics torque has been requested

but optics have not been zeroed
since last FRESH START or RESTART

OPTICS ZERO - OFF then ZERO ('15 sec).

O
F\

t'\

(u
+¡
rúô
(J
at
rS
m
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(Trim front page on solid crop marks; nack page on dash g!:gp f1'l4f|.<9:1

00't2t

Color

G

l-9

In 0.05 sec following mark, an ICDU
changed by more than 0.033o

Repeat MK.
Marking not called for
Conti nue.
PIPA saturated
Use SCS control (G&N '12).

The IMU zero routíne has been
entered with both the GMBL LOCK
It and N0 ATT lt on

Coarse alígn to 0,0,0 Rese'lect V40 N20E.
ISS turn-on request not present for

90 sec
Redo IMU turn on (c&N '12).

The IMU is not operating
Redo IMU turn on. If a'larm recurs perfo.rm

fresh start (V36E).
Consult MSFN. (G&N l2).
Coarse align error
If P51 (3)/52(4) in progress record gyro

torquing angìes and perform fine align
check in P52(a).

Othen¡ise, see c/1-26. (G&N l2).
PIPA fail, but PIPA is not being used 

'

-'PIPA 
BIAS check (c&N 6/8).

ïMU not operating with turn-on request
See 00210
Program using IMU when turned OFF
See 00210 or exit program.
IMU coarse align or pulse torque

difficulty has occurred
I f code 2l 'l al so , perform

211 cure only
Reinitiate current program.
If alarm recurs, terminate use of

rss (G&N r2).
IMU oríentation unknown
Align or íf aligned set REFSMMAT flag.
Desired middle gímbaì angle is excessíve
Cal] N22 - maneuver if MGA ( 85o or

rea'l i gn IMU.
Target out of view (90 deg test)
( G/3-5 ,3-t 0 ,6-3)

o

N

00122

(m)oozos

00206

(m)00207

(m) 00210

(m)ooel I

(m)002'tz

(m)oozl s

00214

(m) 0o2l 7

00220

00401

00404

'lf
(u
or
rg
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()
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(g
ô
()
'ñ
rS
æ
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Color

G

I -10

00405

00406

00421

00600

00601

00602

00603

00604

00605

00606

0061 I

0061 2

0061 3

(n)00777

01102

(m)01 l0s

(m)ol I oo

Acceptable star pair is not available
(G/6-3,6-6)
Rend navigation not operating
Select P20 or continue.
W-matrix overflow
Notify MSFN but continue.
l,l-matrix automaticaliy reinitialized at

next mark.
No solutÍon on first iteration in

P32/72
(c/4-2)
Post CSI Peri gee/'lune al t (85nm/ 5.8nm
(G/4-2)
Post CDH Perigee/lune alt (85nm/ 5.8nm
(G/4-2)
T'ime from TIG (CSI) to TIG (CDH)

(10 min
(c/4-2)
Time from TIc (CDH) to TIG (TPI)

(10 min
(G/ 4-2)
Number of iterations exceeds ìoop

maximum
(e /q-z ,4-7 ,4-8)
AV (CSI) has been >1000 fps for ìast

two iterations
(c/4-2)
No TIG for given ELEV angle
(c/ 4-3,4-5 )
State vector in wrong sphere of influence

at TIG
(c/4-7)
Reentry angle out of limjts
( G/4-B)
ISS warnjng caused by PIPA fai'l
(G&N 6).
CMC self test error
(G/2-3)
Downlink too fast
Rset. ïf alarm recurs DOl'lNLINK FAILURE.

(G&N r 2) .

Uplink too fast
Rset. If alarm recurs UPLINK FAILURE.

(G&N I 2) .

q)
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(Trim front page on solid crop marks; back page on dash crop marKs.,l

Color

o

(\¡

E
qJ
or
(g

C)

(m)01 '107

0't301

(m)ol +oz

01426

01427

0't520

0l 600

0160'l

0l 602

0l 703

(m)03777

(m)oqnt

(m)ontt

(n)10777

(n)13777

G

I -1 I

Phase tab'le failure-assume erasable
memory is destroyed

If Comm: l. V74 CMC D0I^,NLINK
2. P27 As Necessary.
3. V48 As Necessary (V46).
4. Reestablish REFSMMAT via

P51 As Necessary.
If FRESH START recurs, CMC FAILURE

(ssR-3) .

If no Oomm, pg G/9-]
Arcsin or arccos input 'is greater than

one
notify MSFN, continue.
VG increasi ng
(c/5-6 ,L/7 -6)) (G&N I 2 ) .
IMU unsatisfactory
RealÌgn or use SCS.
IMU reversed
Note FDAI operation is inverted.
V37 request not permitted at this time
l,lai t ti 'l I COMP ACTY I t.

not on continuously - reseject V37 or if
P62-67, select P00 and then desired
program.

Overflow in dríft test
Thís is gnd test a'larm only.
Bad IMU torque abort
See 0]600
Bad optics during verífication
See 01600
Insufficient time for integration.

TIG s'lipped
(G/5-4,5-14,L/7-5)
ISS warning caused by ICDU fai'l
(G&N 6)
ISS warning caused by ICDU & PIPA fai'l
(c&N 6)
ISS warning caused by IMU fa'i'l
(G&N 6)
ISS warning caused by IMU & PIPA

fail (G&N6)
ISS warnÍng caused by IMU & ICDU fail
(c&N 6)

o¡\

0)+,
rgô
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co
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I lilm ront page oft 5uilu urufj rndn(si ucruK pügs u¡r ucl5r¡ r-f up marKs./

Color

(n)1a777

**20430

**20607

**206.l 0

**21 I 03

**21204

**21206

**21210

**21302

**21 501

**21502

**21521

*31 I 04

*31 201

G

1-12

ISS warning caused by IMU,ICDU & PIPA
fai l

(G&N 6)
Orbital integration has been

terminated to avoid possible
infinite loop.

Not'i fy MSFN.
Probable S.V. uplink required
No solution to conic subroutÍne
Reselect program.
Alt at specified TIG in P37 < 400K ft
Reselect P37 and decrease TIG.
Unused CCS branch executed
Copy N08, notify MSFN, initiate V36

recovery
Negative or zero time waitlist cal'1.
If ave-g on, contÍnue.
Othen¡ise reselect program.
Second job attempts to go to sìeep via

keyboard and display program
See 21204.
Second attempt is made to stall
Reselect program
Do not attempt use of device while CMC is

using it.
SQRT called with negative argument
See 2l 204
Keyboard and display alarm during

internal use
See 2l 204
Illegal flashing display
See 21 204
POl selected and Pll has already been

performed
Select correct program
Delay routine busy
Reselect extended verb or continue wîth

pr0gram.
Notify MSFN.
Executive overflow - no vac area
Reselect Extended Verb and/or Continue

Program.

O
t'\

(\l

io
0)
ct)

rg
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(Trim front page on solid croB [tlafßF; ÞAg$ Pqge on dash CIfoB marKs..l

Color

G

I -13
*31202 Executive overflow - no core sets

See 3120]
*31 203 t^lai tl i s t overf I ow - too many tas ks

See 31 20.l
*31207 No vac area for marks

Rset
Conti nue
If a'l arm recurs , consul t MS FN .

*3.l211 Illegal interrupt of extended verb
Rese'lect extended verb after optics

marking is completed.
(m) - Malf procedure indicated

**(2xxxx). - Generates restart, F37 (no 'lt)(P00D00)
*(3xxxx) - Restart (no ìt) and program

contÍnues.(i,9. attempted
recovery) ( BAI LouT)

.NOTE - All **alarms act as *type if
they occur when Ave-g is on

I
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o)(fi
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o
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rg
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Color

G

1 -.l4

VsO N25 CHECKLIST CODES

Rl Codg ACTI0N

00013 Key ín

FUNCTION

Gyr"o Torque Option
( P52,54 )
Fine Align Option
Celestial Body Acq
Terminate Mark Sequence
CM/SM SEP to UP

CMC to STBY
3-axis MNVR

Engine gimbal test opt

0001 4
000.1 5
0001 6
00041
00062
00202
04204

Key in
Perform
Key in
Swi tch
Key
Perform
Key in

O
l\
C\I
N
c)

'r5
c)
ot
(g

(J
v04 N06 (t\llz OPTION CODES

Rl Code. Purpose Input for R2

Specify IMU 'I=PREFT 2=N0M
Orientation 3=REFS, 4=LDG SITE

Specify vehicle l=CSM, 2=LM
Specify tracking l=Preferred, 2=+X-axis

Atti tude
Speci fy Propul si on. I =SPS , 2=RCS

System

00001

00002
r00003

00007

o

(u
+,
(6
ô
()
an
rú
m
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=ts
Noo
7
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=v{o

TITLE

Dri ft

RNDZ

UPDATE

Steer

REFSI'|"!AT

II,IU

00074

00075

00076

00077

00074

(t oo¡

(roo)

(20)Track 00075 5 RNDZ

Trackì ng
âI lowed

Steering to be done

REFS}ô,|AT good

IllU in use

}IHEN RESET

Drifting flight
gyro compehsation
not performed

P20 terminated

State vector.up-
dating by marks
not allowed

Rendezvous
tracking not
al loned

Preferred S/C
attitude not
computed

Steering omìtted

REFSÎ.î4AT not good

Il'lU not in use

Basic Date 7 l1/70

FLAG hlORD LISTING

ADDRESS BIT CODE (NO7) WHTN STT

00076 rs (40000)

Chansed 10122170

Drifting flight
gyro compensation
performed

P20 initiated

State vector up-
date by marks allowed
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a]o
1
=N
Noo
v
rn

=
7{o

State Vector 00075 8 (200)

Terminate 001 03 1 5 (40000)

CSM State vector
updated

Termi nate
R52, R53

LM sighting

LMK Sighting

W-matrix for
rendezvous
navigation is valid

P?2,P23 W-matrix
valid

MNVR Specified by
3 axes

t0

LM state vector
updated

Do not terminate

Not sighting LM

Sighting star

W-matrix for ren-
dezvous naviga-
tion is invalid

P22rP23, W-matrix
invalid

Maneuver speci-
fied by I axis

Lambert VG

computations

CSM active
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Target I

Target 2

W-matri x
(RNDZ)

W-Matrix
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001 0t
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9

I
c)o
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00077 6 (40)

(40)

J
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3 axis 00t 01 6
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External ¡V 00076 I (200) Ext ¡V VG comp

Acti ve
vehicl e

00076 5 (20) LM active

Basic Date 7 /1/70 Changed 10/22/70



Basic Date 7 /1/70 Changed

Final comp. 00076 6 (40) Final RNDZ comp

Si ghti ng
mark

00074 6 (40), Vsl initiated

Stick flag 00075 14 (20000) RHC out of detent

CIIOON fl as 00104 12 (4000) Permanent CSI¡!

SV in Lunar Sphere
of Influence

LM00N flas 00t04 lt (2000) Permanent LM
SV in Lunar Sphere
of Influence

10/22170
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Interim pass
through rendez-
vous program
conputations

VSt not initiated

RHC in detent
(auto maneuver
enabl ed)

Permanent CSM SV
in Earth Sphere
of Influence

Permanent LM SV
in Earth Sphere
of Influence

NON.FLAGS

IM0DES30 1334 9 (400) IMu not operating IMU operating
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60tî6

¡scr
0c tæ

.60t05

wta

60¡0t
úotì0

60ttt

50ì¡z

õot t3

{t tt

ottô

rur!

stJt

wt{

æIJJ

ùt5

5

6

1

ì0

tt

l2

t3

It

to

$

JI

&
:t3

g
1q

o{ñL

ct

ùr1
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ol,T

¡r
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Golor

1

G

t -20

FLAG t^lORD & CHANNTL SET RESET

v nne no s may be used

V25N O7E

F 21 07 (LoAD FLAG l^l0RD ADDRESS 0R CHANNEI- NUMBER) E

T 22 07 (LOAD CODE FOR BIT TO BE CHANGED)ABCDE ENTR

ABCDE
T5--T{-f3 TfTfTõ" 9'---7 6'æ'TT
4 2 1 4 2 1 42 'l 4 21421

F2307
(SET BIT) Key lE
(RESET BIT) Key 0E

2

BIT
CODE

3

VOl NOIE (FLAG Word ADD) ENTR

vor NloE (CHANNEL NUMBER) ENTR

:o
qJ
or
(õ

()4

5

(to Veri fy)
or

F 01 or (10)

EXAI'IPLE:

Key:
V25N O7E

llE
4E

'lE

To set REFSMMAT flag:

V25N O7E
778

I 0000E

IE

FLAG hloRD 0R CHANNEL (ABCDE)

FLAG t^lORD ADDRESS OR CHANNEL NUMBER

cause UPLINK ACTY LT

This sets bit 3 of
Channel 1 t
Verification should

showE)4

R1

R3
To

EXAMPLE:
Key:

This sets bit 13 of
flagword 3
VerifÍcation should show

A odd

O

t\

CJ+¡
rgô
(J
,Jl
(g

ao

ic FoRM 2206 (REV MAR 70) NASA.MSC
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Color

G

1-21

OCTAL.TO.DECIMAL CONVERSION

't-l
2-2
3-3
4-4
5-5
6-6
7-7
I 0-8

lt-9
'l 2-'10
't3-1 t
14-12
t5-13
16-'t4
l7-'15
20-1 6

21-17
22-18
23-19
24-20
25-21
26-22
27-23
30-24

3l -25
32-26
33-27
34-28
35-29
36-30
37-31
40-32

4l -33
42-34
43-35
44-36
45-37
46-38
47-39
50-40

'cto
çn

rg

(*)

REVIEId DATA IN ERASABLE MEMORY

\/or No]E (ocrAL ADD) E

Fol0l R'I DATA R3 OCTAL ADD

NlSE (For next succeeding word)

ENTR (For each succeeding word)

TO CI-IANGE DATA IN ËRASABLE MEMORY

t210t
u21 No]E (ADDRESS) E

R3 ADDRESS
Load New Data in Rl t
Nl5E (For next succeeding word)
ENTR (For each succeeding word)

MoNIToR 0F rNPUT/0UTPUT CHANNELS

v'l I Nl0E
F il '10 (LoAD CHANNEL ADDRTSS) E

Rl Octal Contents of Specified
Channel

2

3

4

o

o+¡
(ú
ô
()
'õ
rg
m

t

1

NMSC FORM 2206 (REV MAR 70)
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Color

G

1-22

RCS DAP ATT DBD CHANGE

CMC - on
ISS-on&aligned
SCS - operating
RCS DAP ACTIVATED

2

3 F4679

SC CONT - CMC/AUTO

V79E

RATE, DB, CoDE (.000to/sec, .01o, +xxxxx)

Or\
|.\

c!

Load Rl = +00000
R2 = Desi red Dead Band

(Min: .4o; Max: 30')
R3 = +00000

'(f,
OJ
(Jì

(g

(J
4 MA

MA

NA
NA

TT
ÏT

(R) -
(P,Y)

ACCEL CMD

- RATE CMD

5

6

7

PRO

MAN ATT (R) - RATE CMD

TO RETURN TO RO3 DEADBAND:

V46E (DB center shifted)
or S/C C0NT - SCS then CMC (DB center shifted)
or V3TEXXE (DB center not shifted)
or V48E

PROrPRO,PRO (DB center not shifted)

o

VI-IF RNG DSKY DISPLAY
(u
+,
(g
ô
(J,6
rú
m

VHF RNG - on (up)
P20 - running

l V87E
V.l6 NOzE
3703E
Rl=XXX.XX nm

(max Rl = 163.83;
if Rl neg, RNG = 327.67 - Rl )

¡

FORM 2206 (REV MAR 70) N ASA.MSC
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Color

G

1-23

G&N RECOVERY PROCEDURES

Recoveri es :

if P06 i
l.

I

I
I

MSC FORM 2206 (REV MAR 70)

v99 N99
V25 NI E

00000E
+99999E
+99999E
+99999 CLR,CLR,CLR
00000E
00000E
00000E

nadvertently selected: (with F 50 25
ô. Press PRO to STBY, press PRO

again to F 37
b. v37E 00E
V25.N7E, 76E, 40000E, lE (set DRIFT flag
V25 N7E, 778, 10000E, lE (set REFSMMAT i )

las)

o0062 )

0r
2.
3.

E(u
õl
L
rg

()

jf V30 or 3l inadvertently keyed in:
REC0RD N26, NoTIFY MSFN,-V74E
Perform General System Checkout

if V36 inadvertently keyed in:
l. v25 N7E, 768, 40000r, lE (set DRIFT flag), 2. V48
3. V46
4. Perform General System Checkout

as necessary

if G0 JAM perfonned:
V74 when convenient, see V36

if All 8rs appear spontaneously on DSKY

a

I
2
3
4
5
6
7
8
9

o

(u

ßtô
(J
tn
(ú

cct

If OPR ERR, begin again

NA!
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Color

G

1-24

General System Checkout:

Get to P00 by one of the following:
l. v37E 00E
2. V96E
3. V36E V96E
4. Simultaneously press RSET and MARK REJECT

(G0 JAM), wait 15 sec, v37E 00E
OPT ZERO - OFF

OPT ZERO . ZERO

Check for Reasonableness
l. V82 with both options
2. V83
3. P21 NAV CHECK

4. P52 check auto optics
If nominal, continue;

5. CMC Self Test

posi tioni ng
ìf not, perform PSl

-t5
c,ol
rg

L)

o
N

(l)
+,
166
()
'õ
rO
m

sc FoRM 2206 (REV MAR 70) N ASA.MSC



Front Color

G

t -25

V35 - DSKY CONDITION LIGHT TEST
Cl'lC - on

Key V37E 00E (required)
DSKY . POO

Key V35E

Monitor the fotlowing events
â. Atì DSKY condition lts - on

b. ISS warning lt - on
CMC warning lt - on

c

hlai t 5 sec

d. All DSKY warning tts - off

Alt DSKY numerica'l windows display "8"
Sign positions in Rl,R2, R3 show *,
V, N windows flash

t

2

3
o

c\l
N
o

Eo
oì
rg

(J

_l\l
\t*l

(u
(õo
()
'6
rú
d

It - o
It - o

N quits

e ISS
cMc
V,

ff
ff

Fl ashi ng

I

2

f. P00 will be displayed.

9.

V4l Ngl COARSE ALIGN OCDU¡s
CMC - on
G/N Pl.lR OPTICS - on
OPT MODE - CMC

OPT ZERO . OFF

v37E00E

v4t r{ 9l E

Key RSET
(Don't call ave. G for 15 sec)

MSC FORM 2206 A(REV MAR 70) N
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Back Color

G

1-26
t 21 92 SHAFT, TRUN NEI^J 0CDU (.0.|o,.001o)

Load desired shaft and trun

4 41 OPTICS DRIVE TO SPICIFIED ANGLES

V4I NzO COARSE ALIGN ICDUIS
CMC - on
ISS - on

V4.l N zOE

3

2

3

F 21 22 NEI,.I ICDU ANGLES RPY

Load desired ICDU angles

4t

u42E
F 21 93 LoAD DELTA GYRo ANGLES (XYZ)

(In flight - 90o max)

(.01o)

4

5

N0 ATT lt - on
*POSS PROG ALARM *
*V5 NgE 211 Coarse align emor*
*Repeat V4] N20 *

V4O NzOE
N0 ATT lt - off
Wait 20 sec

V37E XXE

v42 GYR0 ToRQUING
CMC MODE - FRE E

-('
(u
('l

rõ

()

Or\

c)+¡(úo
o
tt
(õ
m

I
(.ool ")

242 N0 ATT lt - off
Monitor Gyro Torquing on FDAI

;ORrvl 22068 (REV MAR 70) NASA.MSC
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Color

G

l-27
V48 . DAP DATA LOAD & ACTIVATE PROCEDURE

I V48E
F 04 46 RI ABCDE*. R2 ABCDE

F

n2

PRO

2 F 06 47 CSM ltT, LM WT

Load correct values*
PRO

(lbs,tbs)

E
(u
or
rú

()

o

CJ

(ü
ô
o
an
rg

@.

3

4

F 06 48 TRIM ENGINE GMBL

Load correct values
PRO

If activation req
N0 DAP or CSM &

CMC I,IODE - FREE

v46E

'd (Çhanging to or from
SIVB DAP):

(.01 ")

* For SPS burn w/Ascent Stage, A=1, & load total mass
in Rl of N47

VEHICU CONÍIG QU D Arc roR ia QUAD 810 lor ä iRR DTAD¡AilO R^ÎE SET¡CT

0. ilo DAP

t.csM
2.CSM&r.À1
t.csùt¿stv8
ó.csÀr¿rÀt
l^sccnt Slo onlvl

0. f¡il ArC

| . U¡c Alt
0't.¡l 0,0
I. Uil O,D

0.¡q5Y
r. t ¡.d

0.0.0r",l¡€
l. o.zo,r
2. û ¡or¡æ
t . t.09¡æ

i

' Qu¡d I ouad C Qud oRo¡l Qu¡d Sultcl Quld A

0. U¡. Br0

t; u¡r tlc
0 . fa¡l
l.Ust l¡. g¡¡.

0 . fð¡l 0

I

f.¡l
U¡I

0. l¡ll
I'U$

MSC FORM 2206 (REV MAR 70) NI
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Color

rJ

1 -28

V49 CREhI DEFINED MANEUVER

CMC - on
ISS - on
SCS - operating

I V37E OOE

u62E

2 V49E
F 06 22 NEbJ ICDU ANGLES RPY

Load desired angles
PRO

(.01")

3 F 50 18 REQ MNVR TO FDAI RPY ANGLES (.OI')
(AUTO) BMAG MODE (3) - RATE 2

SC CONT - CMC

CMC MODE - AUTO

PRO

(MAN) MNVR - To 5

4 06 l8 AUT0 MNVR T0 FDAI RPY ANGLES (.01o)

5 F 50 'lB REQ TRIM MNVR TO FDAI RPY ANGLES
(TRIM) PRo To 4
(BYPASS) ENTR

I
c)ol
(g

(.)

V55 . CMC TIME UPDATE

ON

F2124
V55E
LOAD A CMC TIME ( hrs ,mi n , .0'l sec )

V64 HI GAIN ANTENNA POINTING

c)+¡
rgô
c)
tn
rú
É

1 V64E
RHo, GAMMA

HGA TRACK - MAN

Set in required P&Y Angìes
S BD ANT - HI GAIN
HGA TRACK - AUTO

PRO

F0651 ( .ol o r.ol o)

FoRM 2206 (REV MAR 70) N ASA-MSC
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Color

G

\-29

U67 - I,I-MATRIX ERROR DISPLAY

u67E , :

F 06 99 PoS ERR, VEL ERR,
R3

oPT C0DE (ft,.tfps)
00001 =Rend
00002=0rbi tat
00003=Ci sl unar
00000=No Rei ni tial i zation

E
CJ
ol
(g

(J

Load desired data
PRO

V74 CMC DOWNLINK

V74E (Places erasable memory on down'link)

U79 - DAP PTC/Orb rate

t

PTC - pg
ORB RATE

cl8-2
-pg G/8-4

o

(u
+,
rgô
(J
'ã
(U

co

hMSC FORM 2206 (REV MAR 70)
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Color

G

t -30

V82 ORBIT PARAMETER DISPLAY
Note: .P4Xw.Lambert).

P0SS PROG ALARM and restart (no light)
-code 3'Ì201 or 3'1202 stored

V82E (If AVE G 0n, Go To 3)
F 04 12 Rl 00002 Specify Vehicle

R2 0000] csM
00002 LM

PRO

F 06 16 GET EVENT (hrs,min,.01sec)
Load desired time (present time,

use all zeroes)
PRO

F1644 HA,HP,TFF (.lnmr.1nm,min-sec)
(RECYCLE) V¡Zr To 2 (Not Nec If AVt G 0n)
(¡R-miss dist DISP-PI1 & P00) N50E To 4
(TF PER) N32E To 5
(EXrr) PRo

4 F '16 50 (

5 F 16 32 TIME FROM PER (Useful onty if TFF=-59859)
( hrs ,mi n , .01 sec )

KtY RLSE To 3

I

I

) FoRM 2206 (REV MAR 7o)

I

2

CJ
ol
(ú

(-)3

AR HP, TFF ( .1 nmr.l nmrmin-sec)di st)
To3

ss
SE

ml
RLKEY

Ol\

r^.

(u
+¡
rõô
O'õ
(g
É

N ASA.MSC
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Color

G

l -3ì
VB3 RNDZ PARAMETER DISPLAY #1

If hi
P20

gh CMC activity (e.g.P3
), Poss PRoc ALARttt and

Note:

'l

F 16 53

XorPTXw
restart (no

light)-code 31201 or 31202 stored
If alt above earth or moon )432 nm:

P23 running - do not key V83 (or 85)
P23 not runni ng:

Wait for no integration (COMP ACTY
not on continuously)
V96t (selects P00)
V83E (or 85t) - perform routine
V37E OOE

V83E
F l6 54 RANGE,RANGE RATE,THETA (.0lnm,.lfps,.01o)

PRO

VB5 - RNDZ PARAMETER DISPLAY #2
Note:

(u
õl

rõ

(-)

o

qJ
+¡
rgô
()
'6
(so

1

2

V85E
RANGE, RANGE RATE, PHI (.0lnm,.lfps,;0lo)
PRO

V87 - SET VHF RNG FLAG
VHFAMB.DUPLEX
VHF RNc - on (up)
P20 - running

V87t (starts VHF range sampling)

TERMI NATT )
XT

V8B
v37or

E(
TX

MSC FORM 2206 (REV MAR 70)
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Color

G

I -32

V89 - RENDEZVOUS FINAL ATTITUDE
Note: fhis routine will change Nl/ ce lls

CMC - on
ISS - on
SCS - operating

V37E OOE

u62E

VB9E
F 04 06 R] OOOO3 SPECIFY TRACKING ATTITUDE

R2 ooool (PREF)
00002 (+x AXrs)

PRO

F 06 l8 FINAL FDAI RPY ANGLES (.ol')
(AUTo MNVR) PRo
(UPDATE DTSPLAY) V¡Zr

F 50 lB REQ MNVR T0 FDAI RPY ANGLES (.01")
(AUTO) BMAG MODE (3) - RATE 2

SC CONT - CMC

CMC MODE - AUTO

PRO

O
F
l\

C\I

-o
CJ(tl
rg
-cC)

3

t4

(MAN ) MNVR To 6

5

6

06 18 AUTO MNVR TO FDAI RPY ANGLES

F 50 18 REQ MNVR TO FDAI RPY ANGLES
(TRIM) ALIGN SC about pointÍng axis

PRO To 5
(BYPASS) ENTR

(.01 ")

(.0'lo)

c)
t\

l\

(u
!
rSô
()
a

rS
m

FORM 2206 (REV MAR 70) N ASA-MSC
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Color

G

1 -33

VgO - OUT-OF-PLANE DISPLAY

t V9OE
Rì
R2

00002
00001
00002

F 04 12

2 t 06 16

3 F0690

pecify Vehicle
SM

S

C

o

N

-o
o('r
(g

()

RECY

EXIT

LM

PRO

GET EVENT (hrs rminr.0lsec)
Load desired time (Present time,
PRO se all zeroes)

YTYD0TTPSI (.0'lnm,.lfpsn.0lo)
CLE) V32E to 2

) PRo

V91 - COMPUTE BANKSUM

CMC - on (req)

V37E OOE

V9] E

F 05 0l Rl - Sum of all cells in bank
R2 - Bank number
R3 - Bugger word
Verify R1=R2 or Rl +R2=77777 (If not, rcd R2

(NEXT BANK) PRo(TERM) V34E

V93 - ENABLE W-I'IATRIX INITIALIZATION

V93E

l

2

o

o+¡
rg
Õ
C)'õ
rú
m

I

MSC FORM 2206 (REV MAR 70)



Front Color

G

2-1

IMU POWER UP PROCEDURE

V37E XXE*If CMC not available:* c/N IMU PblR - on(up)* l.Jai t 90 sec* IMU CAGE - on(up) 5 sec,* then release

IMU POI^IER DOblN PROCEDURE

CMC MODE - FREE

G/N IMU Pl^lR'- OFF

'l

2

L0cIC PO!,|ER 2/3-on
FDAI POI{ER - BOTH

FDAI SELECT - 1/2
CMC MODE - FREE

G/N IMU Pl^lR - on (up)
N0 ATT lt - on (90 sec)
N0 ATT lt - out

l,lait l5 sec (To allow PIPA inhibit reset)

T'
(u
ol
nt

()

*
*
*
*
*

o *ISS warnÍ
*RSET

ng*
*

(u
+,
rdô
(J
'õ
rúÉ

VI
=t-LLl 

=l- u.¡vr=
>- lt¡V' (D
ç)zoð<(5=

)

MSC FORM 2206A(REV MAR 70)



Back

5

06 2t

Record

F2101

2

3

Color

G

2-2

MEASUREMËNT & I-OADTNG OF PIPA BIAS

DËT . RTSET

5C RATES (0.1olsec
CMC MODE - FREE

V25N 2lE! [rE,E/Start Event Timer

V06 N21 (do not ENTR)
XYZ PIPA COUNTS

At T + .¡:04 - ENTR
T1:04
(x) R'r (Y) R2 _(7) R3 _ (lxxxna¡

4

ot'\
C\¡
C\I

O

O
F\
F

t\

(u
+,
rúô
()
'õ
rg
m

t

(¡)
ol
ß

C)
Vz]N
1452
'1454

t 456

0t
E

E

E

(use same
CALCULATED
CALCULATED
CALCULATED

bove)
,E, (+ABXXX)

,E

E

(
(
(

sign as a
X BIAS) E

Y BIAS) E

z BIAS) E

lr
CMC POl^lTR UP PROCEDURE

00E

PO6 - CMC PObJER DOhlN PROGRAM

V4BE
Load 0 (N0 DAP) in left digit of Rl
PRo, PRo, PRo
V46E

F04 46

V37E O6E
F s0 25 00062 cMc Pl,lR DN

PRO, ho'ld (^,S sec) until STBY lt - out
(repeat, if necessary)
*CMC warning, RESTART, PROG ALARM*
*RSET and continue *

2 F37

I
PRO, hotd (*S sec) until STBY lt - on

(repeat, if necessary)

; F0Rf\4 22068 (REV MAR 70) N ASA"MSC
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Color

G

2-3

CMC SILF CHECK

I v25 N01E, 1365E
E,E,Et21 01

2 VIs NO.IE
Rl NUMBE

R2 NUMBE

R3 NUMBE

,l
RO
RO
RO

365E
F ERRORS

F TISTS STARTED
F TTSTS SUCCTSSFUL

15 0l

o

N
3 V2I,N27E lOE SELF TEST TIXED & ERASABLE

(4E SELF CHECKS ERASABLE

5E SELF CHECKS FrXED)

TEST SUCCESSFUL t'lHEN R2¿3 (78 sec minimum)l* IF PROG lt ;0n *
* v05 N09E 0t102 SELF ** TEST ERROR *
*NBE-Rec for MSFN *

Vz'IN27E OE

E
CJ
ol
rg

()

4 15 0t

(TERM)

OPTICS POl^lER UP PROCEDURE
drive disengaged

t

2

c/N PhlR OPTICS - on (up)

o OPT ZERO - OFF
OPT ZERO - ZER0 (t5 sec)

oPTICS Pot,lER DotlN

(U
+,
rúô
o
an
(g
m

1 G/N Pl.lR oPTICS - oFF

SCT MANUAL DRIVE PROCEDURE

t

[erify G&N Pl^lR 0PTICS - OFF

Insert tool E and rotate 'v'l rev CCIIJ

to engage drive (socket backs out)

Drive optics either direction
(*l rev/degree)

To disengage, push and rotate
'vl rev-CW (button wil'l remain flush)

2

3

MSC FORM 2206 (REV MAR 70)
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Color

G

2-4

SCS POhIER UP

AUIO RUs SELECT (r0) - Orr
BMAG M0DE (3) - RATE 2
CMC MODE - FREE
SC CONT - CMC

cb SCS LCIcIC. Pl^lR (4) - close
AV CG - as required
LOGIC PllR 2/3 - on (up)
sIG CoND/DRIVER BIAS pt,tR (2) - ACt
SCS ELEC PI,IR - GDC/ECA (88 watts)
FDAI Pl^lR - OFF (verify)
BMAG Pl^lR (2) - 0N ('l45 watts)
FDAI Pt^lR - BOTH (58 watts)
AUT0 RCS SELECT (t0¡ - enable

SCS POWER DOblN

EMS FUNCTI ON - OFF
EMS MODE - STBY
FDAI SCALE - 5/1
FDAI SELECT-1/2
FDAI SOURCE - ATT SET
ATT SET . GDC

MAN ATT (3) - MrN rMP
ATT DB - MAX

RATE . LOI,I

AUTo RCS SELECT (16) - Orr
TRANS CONTR Pt4lR . OFF
RHC Pl^lR NoRMAL (2) - Orr
RHC PWR DTRECT (2) - Orr
CMC MODE - FREE
BMAG MoDE (3) - RATE 2
scs TVc (2) - RATE CMD

.05G sw - OFF
a/Pc sw - Pc
TVC GMBL DRIVE (P&Y) - AUTo
BMAG Pl^lR (2) - I,IARMUP (105 watts)
TVC SERVo Pt^lR (2) - oFF
FDAI PWR - OFF
Locrc Pl^lR 2/3 - oFF
SCS ELEC PhlR - OIF
sIG C0ND/DRIVER BrAS pt^lR (2) - Orp

c,
õl

rg

L)

O

c)+,
(ú
ô
C)'õ
rg
m

)RM 2206 (REV MAR 70) N ASA.MSC



o
(\¡
(\¡

o

'o
OJ('l
(g

c)

l

2

Color

G

2-5
SCS ATTITUDE REFERENCE (]OMPA RISON

CMC - on
IMU - on
SCS - operating
If SIVB SEPARATED: Damp vehicte rates

Key Vl6 N20E (present It4U angs)

FDAI SELECT -
FDAI SOURCE -
ATT SET - GDC

ATT SET dials - nul l FDAI I emor
needl es

SETTT
1

A

Key VERB when nulled (freeze disptay)
Record from DSKY:

R-o, P o, Y o

RecõlõTrT SETTiai s:-
R_o , P Y

o
t

O

^V 
TEST & NULL BIAS CHECK

MODE STBY
EMS FUNC - ¡V SET/VHF RNG

SET AV ind to 1586.8 fps
EMS MODE - NORMAL
EMS FUNC - 

^V 
TEST

SPS THRUST Lt - on/off (.l0 sec)
¡V ind. stops at -0.1 to -4.|.5

EMS MODE - STBY

OJ+¡
(õ
ô
o'õ
rú
m

EMS FUNC AV ETIVHF RNG
SET 

^V 
ind to

CMC MODE FRE

00.0 fp-s
Until mea

or BMAG MODE (3) RATE 2
EMS FUNC - ¡V (wait 5 sec)
Start DET
EMS MODE - NORM

EMS MODE - STBY

\a
"{ñ"

s complete)

100 11 f i

'Ìì-ií-j

\?
.¡.'l

{i'

.i\ o

O¡\
,,.¡\

\,1

00:00
0'l :40

If aV <1 fps, do not bias
If ¡V Il fþs-but ('10 fps, bias if desired
If Av ).l0 fps, EMs is N0-G0*Bias check is invalidated by EMS FUNC - 0FF*

NMSC FoRM 2206 (REV MAR 70)



Color

G

3-l

PzO - RENDEZVOUS NAVIGATION
CMC - on (req)
ISS - on and aligned (req)
SCS - on (des)
BMAG MoDE (3) - RATE 2
c/N OPT PtrlR - on
OPT ZER0 - OFF then ZERO (t5 sec)
OPT MODE - CMC

Note: For VHF RNG display
see p c/1-22

V37E 2OE
(If Pointing trror (10", to 2 or 3:
vehicle mnvrs with no displays)

F 50 lB Request MNVR to FDAI RPY angles (.01o)

(AUT0) SC CoNT - CMC

CMC MODE - AUTO
PRO

06 lB .RPY (.01) to I when MNVR complete(unn¡ sc coNT - scs
PRO To I

or V62E
RHC - l,lNVR To 'l

When attitude 0K:
CMC MODE - AUTO

ENTR

OPTIC ZERO - OFF
*POSS UPLINK ACTY 

.lt
*(Mnvr )l0o req'd)
To reestablish F 50 lB* Key VSBE

Front

o
H
F
(5

z

o
C\¡(\l

O

E
(u
ol
rg

(-)

I

o

(u
+,
rúô
C)'õ
rlÉ

*
*
*
*

MSC FORM 2206 A(REV MAR 70)



Back Color

G

3-2
vsTE (sxr)

OPT MODE - I,IAN

OHC - Cntr Target in SXT
MARK (repeat as necessary)

2
F5t 45

o
(\I
(\¡

O

-(t
(u
ol
rg

C)3

*POSS F 06 49 ARrlvrsource code** (.1 nmr..l fps,0000X) *
*(REJECT) u32E *
*(ACCEPT) PRO *

OPT ZERO - ZERO

PRO return to program in process)
To terminate P20 - V56E

G/N oPT Pl^lR - 0FF)I

v54E (C0AS)
F 06 94 SHAFT, TRUNNI0N

PRO

(.01"r.001o)

4 t 5345 Request A'lt LOS

RHC - ALIGN
ENTR (V86E To re

*POSS F 06
*
*
*

j
4

- ( .1 nm, . ì fps ,0000X)
(REJECT) U32E
(ACCEPT) PR0

return to Program ìn process)
To Terminate P20 - V56E)

Target in COAS

ect)
9 lRrlVrsource code*

*
*
*

I,IARK

PRO

v'l Nl t
2002E
Rcrd: R'l

u21 Nl E
2002E

777768

To return:
VzI NI E

20028
Load previously recorded vaìue

(
(

O¡\

r\

To disp'lay N49 for every measurement: (u
+,
rSô
()
(n
rS
m

oRM 22068 (REV MAR 70) N ASA"MSC



('lrim tront page on solid oop mafl(s; baci( page on.dash crop marks.)

Color

G

3-3

P21 GROUND TRACK DETERMINATION
cMC - on (req)

I v37E 21 t
Rt 00002, Specify Vehicle
R2 00001, csM.
or 00002, LM

PRO

GET LATTLONG (hrsrminr.0lsec)
Load desired, GET (foripresent time, use

all zeroes)
PRO

LATTLOîIGTALT (.0lor.0lor.lnm)
CYCLE) ., V32E to 2 (Increment GET l0 min)
IT) PRO : ;,: , ,,i

2

F0406

F0634

'c,
o(tì
rg

!
C¡

3 F0643
RE

EX

.IX[ ' ,

NOTE,:, , Additíonal, Information is available
by V6 N73E , l

N73 Al t,VEL,GAMMA(t Onmrfps,.0l " )

o

c)+¡
rgô
()
'õ
rõ
m

NMSC FORM 2206 (REV MAR 70)



I

irim front page on solid crop marks; back page on dash crop marks.)

Color

G

3-4

P22 - ORBITAL NAVIGATION
CMC - on (req)
ISS - on and atigned (req)
SCS - on (req)
BMAG MODE (3) . RATE 2
G&N Pl,lR OPTICS - ON

COUPLING - RESOLVED

SPEED - MED

OPT ZERO - OFF then ZERO ('15 sec)
OPT MODE - CMC

To remove rate limit: V2lNlE,l346E,E

u37E 228
F 06 45 R3=fvtAX MGA (.01.)

(REJECT) R3>60o to P52
R3<60" IMU ALIGNED

MNVR TO SIGHTTNG ATTITUDE
Roll to keep shaft axis )l0o from
plane defined by X axis & LOS to
LMK (For 60nm alt, LMK )l0nm from

(MAN) Oprsil8DÊtlthoiltoutres 
no rotl)

OPT ZERO - OFF
PRO (To 3 for earth orbit)

(AUTo) oPT ZERo - oFF
PRO (To 3 for earth orbit)

F 05 70 (lunar orbit onty)
R2 ABCDE lmk code
Load lmk code: SITE = ]0001

KNOWN = 10000
UNKN = 20000

A=l (known), 2(unknown)
B=INDEX 0F OFFSET designator
C=not used

DE=LMK ID (0rl , 5x are legal )
IF A=2

OPT MODE - MAN

PRO to 5
or IF A=l & DEl00

PRO to 4 (To 5 if OPTICS - MAN)

or IF A=l & DE=00
PRO to 3

o
(\¡
(\¡

o

'õ
(u
ol
rg

C)

2

o

(u

G
Õ
(),õ
rg
m

,oRM 2206 (REV MAR 70) N ASA.MSC



I I f !lll lrr.lflL ÍJ4gC Ufl SlJllU çrup lllclf ll5¡ ¡J4l,tS Hø99 ull qqÞt I !,! !-tl'l '!le¡NÞ.,1

Color

G

3-5

F 06 g9 LATTLoNG/z,ALT (.00ì ",.001 " r.0ì nm)
Load lmk coords
PRO (To 5 if OPTIcs - MAN)

4 06 92 SHAFT,TRUN NE}.l oCDU (.olo,.ool")
*F 05 09 00404 (Tnult>go")'t* MNVR to acqui re *
*PRO*
* or V348, F 37 *

Establish proper pitch rate
OPTICS r',lODE - MAN

5 F5l f'nRK REQUEST (Avoid lmk near horiz)
MARK

After sufficient I,IARKS:
*After 5 MARKS' *
*F 50 25 000.16 TERM MARKS*

PRO

6 F0571 R2 ABCDE LMK DATA
Load lmk code (if nec)

A=l if KN0l.lN LMK
A=2 if UNKN0hIN LMK

B=INDEX OF OFFSET DESIGNATOR
(If only I mark made, insure B=0)

C=Not used in P22
DE=LMK ID N0. (0,1 are valid)

PRO - if A=2 (or A is I & DE = 0l) to 8

7 t 0699 LATTLoNG/z,ALT (.00]o,.001o,.0'lnm)
PRO

3

o

NT

Eo
õl

rg

C)

,^
E)
)

PRO

o

(u

rgê
C)'õ
16

c0

I F0649 
^RRECYCL

ACCEPT

v (s\/ PARA)
Y32E to 2

Hold for 30 sec

( .l nm,.l fps) I
(
(

MSC FoRM 2206 (REV MAR 70)



I r¡lt¡ tf uilL pdgc u¡r Þutru r,f up llrdlNsi uu\,r\ p<¡grj ull ud5rl uf up ¡llct¡l\5.,

Color

G

3-6

9 F 06 89 LAT,L0NG/2,ALT LMK ID
(.oolor.oolor.olnm)

DON'T ST0RE) V32E ro 2
STORE-CODE 0l ) PRO to 2

terminate Prog) V34E

XXE

OPT ZERO - ZERO

G/N PhlR oPTTCS - oFF
To restore rate limit (CDU transient

detection) : V2lNlE,l346E,5E

P23 . CISLUNAR MIDCOURSE NAV MËASUREMENT

CMC - on
SCS - on
ISS-on&a1igned
G/N PI,IR 0PTICS - on (¡O min prior)
OPT ZERO - OFF then ZERO (t5 sec)
OPT MODI . CMC

V37E 23E

F 50 25 R't 00015 ACQ CALIBRATIoN STAR
(MAN MNVR) Mnvr veh. to point LL0S at body

ENTR to 7
(AUTO MNVR) PRO

F O] 70 RI OOODE STAR CODE

Load desired code
PRO (to 5 if DEl00)

(
(
(

l0 F 37
ÕN
<\l
c\¡

o

ro
0.,
or
rg

C)

l

2

o
N

N
3

l+ F 06 88 CELESTIAL BODY VECTOR

Load desi red vector
PRO

(uÐ
(g
cf
C)'õ
(õ

ao

FoRM 2206 (REV MAR 70) N ASA-MSC



('l-rim front page on soltd crop marKs, þäct( päge on dasn örop marks.J

Color

G

3-7

5 F5018 REQUEST MNVR TO FDAI R,P,Y
(AUTo) SC CoNT-CMC

CMC MODE - AUTO
BMAG M0DE (3) -RATE 2
PRO to 6

(MAN) u62E
MNVR to 5

(BYPAss) ENTR to 7

06 l8 AUTo MNVR FDAI R, P, Y

AUTO MNVR COMPLETE RETURN TO 5

F 59 REQUEST oPTICS CALIB

( .0t ')

( .01 ')6

7'tf
c,
('l

(g

c)

(
(

BYPASS)
cALrB)

ENTR to 9
OPT MODE . MAN

OPT COUPLING . DIR
SPEED - LO}'l

OPT ZERO . OFF
SUPERIMPOSE LLOS ON SLOS
MARK

I F0687 R2 TRUN BIAS
(Repeat until 2 measurements
agree within .003o)

For manual load:
u22 N94E
XXXXXE

(RECALIB) tvtARK ro 8
( rNc0RP
cALrB) PRo

( .oo] .,)

-lf\l:-l
<l*l

CJ+¡
rgô
;
rga

MSC FORM 2206 (REV MAR 70)



[rim front page on solid crop marks; back page on dash crop marks.)

Color

G

3-8

9 F0570

t0 F 06 89

'tl F 06 88

12 F5025

l3 F 50 IB

t4 06 18

STAR/ENH STAR/LNH STAR/EL

R] OOODE

R2 00c00
R3 OOCDO

OOODE

00000
00tt0

OOODE

00000
001 20

STAR ID
LMK ID
HOR ID

OOODE

00000
00220

OOODE

00200
00000

OOODE OOODE

00000 00100
00210 00000

STAR/EFH STAR/LFH STAR/LL

Ot'\
c!(\¡

O

-o
q)
õl
rg

c)ST
ST

HOR

LMK
AR/
AR/

PRo T0 t2 (Dr=00 to tt)
PRO

I
LAT, L0Nc/2, AL'l (LMK)

PRO (DEl00 to 12)

CELESTIAL BODY VECTOR

LOAD DESIRED VTCTOR
PRO

00202 3-AXIS MNVR REQUEST
(3-AXrS) PRo
( vEcPo r Nr ) ENTR

(.oolo +N/E, .olnm)

(.01o)

(.01o)

O

l\

REQUEST I'INVR T0 FDAI R,P,Y
(AUTo) SC CoNT - CMC

CMC MODE - AUTO

BMAG MoDE (3) - RATE 2
PRO to l4

(MAN) u62E
MNVR to 13

(BYPASS) oPT M0DE - CMC

OPT ZERO . OFF
ENTR to '15

AUTO MNVR FDAI R,
AUTO MNVR COMPLETE

q)
+¡
rSô
()
'õ
(g
É

P, Y

RETURN

)RM 2206 (REV MAR 70)

T0 '13

N ASA.MSC



( lr¡m front page on solid crop marks; back page on dash crop marks.)

Color

15

G

3-9

06 92 AtT0 opT SHFT/TRUN (.0.|o,.001o)
(MNVR) V94E to I 2
(MARK) MNVR SC TO POSITION LMK/HOR

IN FOV

OPT MODE . MAN

o
C\¡
ñl
o

(u
('l

(g

()

16 F 5'l

17 F5025

tB F057ì

19 F 06 89

20 F0688

21 F0649

22 t37

MARK REQUEST
(MNVR) V94E to 12
(MARK) SUPERIMPOSE STAR ON L¡{K/HOR

MARK

000.16 TERM MARKS
(REJEcr) MARK REJECT ro 16
(TERM) PRo

RI OOODE STAR ID
R2 OOCOO LMK ID
R3 OOCDO HOR ID

(
(
STAR/HOR
STAR/LMK PRO to l

LAT, L0NG/2, ALT(LMK)
PRO (DEl00 to 2l )

CELISTIAL BODY VECTOR

Verify vector
PRO

^R ^V 
(SV PARA)

(REJECT) V37E 23E
(uPDATr) PRo

XXE

OPT ZERO - ZERO

G/N Pt,lR OPTICS - OFF

)
)

P to I (DE=OO to 20)RO 2
9

O

c,+¡
rõô
(J
'õ
rúo

(.ool o+N/E,.olnm)

(.lnmr.l fps)

Í\MSC FORM 2206 (REV MAR 70)



*.; l:s . )

Color

G

3-t 0
P24 RATE-AIDED OPTICS TRACKING

CMC - on (req)
ISS - on and aligned
SCS - on
BMAG M0DE (3) - RATE 2
G&N P}'lR OPTICS - on
OPT ZERO - OFF then ZER0 (.l5 sec)
OPT MODE - CMC

TVC SERVO Pl^lR 'l & 2 - OFF (verify)
GMBL MTRS (4) - OFF (verify)

u37E 248

F0689 LAT, LONG/2, ALT (.o01o,.oolo,.0lnm)
LOAD LMK COORDS

OPT ZERO - OFF
MNVR to SIGHTING ATT

Ro'l'l to keep shaft axis ) l0o from
pìane defined by X-axis & LOS to
LMK (For 60nm alt, LMK ) lOnm from
gnd track requires no roll)

PRO

3 06 92 AUTo opT SHFT/TRUN (.01.'.00.|o).*F 
05 09 00404 (TRUN )900¡** MNVR to acquire *

.* PRo *
* or V34E, F 37 *

OPÏICS MODE . MAN

4 F5l MARK REQUEST
MARK (as often as desired)
To terminate:
PRO

5 F37 XXE

OPT ZERO - ZERO

G/N PltR oPTICS - oFF

I
l

2

o
l\
l\

(\¡

CJ
o1

rõ

c)

(lJ
Olc
(g
g,J

Or\

t'\

OJ+,
rúô
(J
ah
rú
m

q)
{J(c
U
(J

U'
rg
!

MSC FORM 2206 (REV MAR 70) N ASA.MSC



*
*
*
*
*
*
*
*
*
lr

,*

*
*

O

N(\¡

o

:o
c,
oì
rg

(-)

(Trim front page on solid crop marks; back page on dash crop marks.)

Color

G

3-t 1

P27 CIîC UPDATT
CMC - on freq

Auto Update:
)

VsTFOOE
UP TLM (2) - ACCEPT
UPLINK ACTY 'lt - on

*P0SS LOS before completion**If V33 N02 showing:* Key ENTR* UPLINK ACTY lt - out* P00 displayed*If vzt N01*or VZl N02
Key V34E
UPLINK ACTY tt - out
P00 di s 'layed

- BLOCK

UPLINK ACTY 'lt - out
V37E OOE

uP TLM (2) - BL0CK

Voice Transmission te

VTOE LTFT-OFF TIME UPDATE
or VTIE LOAD DATA CONSEC ADD
or Y72E LOAD DATA IN NON CONSEC
oT V73E CMC TIME UPDATE

*uP TLM (2
Update complete:

T

c)

o+,(d
ô
(J
U'
rg
co

I

2

3

4 F2101

P27 Displayed

R3 UPDATE BUFFER ADD (initially 304)
Rl Data E (R3 Incremerìts)(If change - To 6)
Repeat Step 4 for al I data

MSC FORM 2206 (REV MAR 70)



I f iltt rtuilr pdgc u¡r >ur¡u urup ,rrcrrNr, uc{eñ péigc urr Ctash Cf0i: ¡t¡âfi(S.,

Color

G

3-12

5 t?102 R3 330
(Verify Data) V'l NlË

R3 304E
Rl VerifY Data
NlsE (ng sos)
Rl Verify Data
Consecutìve ENTR's disPlaY

remaininq comps. Note
octal idãnt ('Ol-Z+) ot
comps which need change

KEY REL TO 6

O

ñt

-o
q)
c'l
rg

(J

6

7

t ?1 02 R3 330
(CHANGE) Load octal ident, XXE to 4

(ACCEPT UPDATE) KeY Verb, then PRO

P00 Displayed

P2O Wi Ih GDC REFSMMAT

CMC - on (req)
IMU - off
GDC - on and REFSMMAT Known (pg G/7-13)
SCS - operating (in tightest db)
G/N OPT Pl^lR - on
oþr zrno - oFF then ZERo (15 sec)
OPT MODE . CMC

v25N20t
Load present GDC angìes

V37E20E

Disolav pref. track att.
vioÑgsÉ ' (R,P,Y) (.01")

Mnvr to Roll 0o or 'l80o, Yaw 0"
and Pitch shown in N95

V25N20E
Load present GDC angìes

o
F

(lJ
+¡
(g
ô
(J
a^
rg
m

1

; FORM 2206 (REV MAR 70) NASA.MSC



(Trim front page on solid crop marks; back page on dash Çrop marks.)

Color

G

3-l 3

5

6

OPT ZERO . OFF
v57Ë

F 5.l 45 PLEAS
V25N7
¡4ARK

PRO

E

E

(
*
*
*
*

MARK

,758, 400t, lE (Select alt. var.)
repeat as necessary)

POSS F 06 49 
^Rn 

aV, source code *
( . I nm, . 1 fps , 0000X) *

(REJECT) V32E *
*(ACCEPT) PRo

o

N¡

'o
CJ
õr
rg

C)

return to program in
To Terminate P20 - V5

G/N oPT PhrR - OFF)

process
6E

)

o

()
+,
(g
ô
o
Ø
GÉ

ñMSC FORM 2206 (REV MAR 70)



Front Color

G

4-l

P3O EXTERNAL ÂV

If uplinked REFSqtrAT-::'ìilo-F5ff0PT 'l) before P30

I V37E 3OE

F 06 33 GETI
Load desired GETI
PRO

2 F 0681 avxYz(LV)
Load desired aVrs
PRO

(hrs ,mi n r.0l sec)

(.1fps)
(Do not use all Ors)

(.lnmr.lnmr.lfps)

(MKS rmi n-secr.0l " )

rc|
(u
gr
rg

c)

3 F0642

F 16 45 M,TFI,MGA
Set DET

5 F37

PRo (MGA Ser ro- -00002 IF
REFS]'IIVIAT FLAG NOT SET)

P32 CSr PRETI-TRUST (P72 LM)

ounter
V

c
HArHPrl
Set 

^VPRO

REQ)(

4

o

t V37E (32E or 728)
F 06 tt rIG (csl)

PRO

(hrs ,mi n , .0.l sec )

APSIS CDH,TPI ELEVATI0N ANGLE,(+0000N,.01o
CENTRAL ANGLE,Passive Vehicle (¿¡t)
(For CDH N n from CSI, load non-zero
in R3)

PRO

(hrs ,mi n r.01 sec)

q,
(g
ô
C)

an
(g

co

2 F0655

3 F 06 37 TrG (TPI)
PRO

MSC FORM 2206 A(REV MAR 70)

\

!
l-or,l\
J
ôíoõ
.Ll- v,t!-ú.ôÈ(n

o-



4

Back

7 F 0682

Color

G

4-2

F 16 45 MARKS,TFI,-00001
(RECYCLE) V32E to 5
(FINAL PASS) TERM MARKS

PRO

(marks ,mi n-sec )

*F0509 *
* 00600 No Intersection on *
* First lteration *
* 00601 hp+CSI (85nm/5.8nm *
* 00602 þp+CDH (85nm/5.Bnm *

i 00603 ttl{3olì;Tlc(csl) *

* 00604 Trc(TPr)-rte(cDH) ** <.l0 min *
* 00605 N0 SOL IN 15 Trîes *
* 00606 ¡v(csl)>l000fps in 2 ** Iterations *
* V32E to 'l Adjust *
* Inputs *

F 06 75 ¡H(cDH) ,^T(CDH-CSI ),¡T(Tpl-qDH)
PRO (.ìnmrmin-sec)

F 06 81 ¡V XYZ(LV)CSL (.lfps)
(For Out-of-Ptane Corr in Final Comp ONLY)

V9OE

F 04 12 Rl 00002 Spec'ifY Vehicle
R2 00001 csM

00002 LM

PRO

F 06 t6 GET EVENT (hrs,min,.0lsec)
PRO

F 06 90 Y,YDOT,PSI (.01nm,.lfPs,.0lo)
Record Y DOT

PRO

Insert -Y DoT in R2 of 
^v 

(cst)
PRO

E
(u
cD

(d
!()

5

6

Or\

1\

(u
(g
Õ
()
'õ
(ú
m

¡V XYZ(LV)cDH
PRO (If Recycting to 4)

(.1fps)

FORM 22068 (REV MAR 70) NASA.MSC



( lr¡m tront page on solid crop marl<s; back page on dash crop marKs.J

Color

B

G

4-3

F 16 45 MARKSTTFITMGA (marks,min-secr.0lo)
SET EVTNT TIMER TO TFI
PRO (MGA Set to -00002 If No

REFSMMAT Set or If P72)

9 F37

P72 - Transmit mnvr Parameters to LM

P33 CDH PRETHRUST (P73 LM)

I V37E (338 or 73E)
F 06 13 . TIG(CDH)

PRO

(hrsrmin".0lsec)

(marks ,mi n-sec)

'lf
(u
oì
L
(ú

(J
2 F t6 45 MARKS ,TFI ,-0000.|

cLE) V32E ro 3
L PASS) TERM MARKS
PRO

RECY

FINA

3 F0675

*F 05 09 0061.l N0 TIG FOR** SPECIFIED ANGLE ** (ngoo)v¡zE to I ** PROto3 *
*CMC will use ìast *
* calculated value of ** TIG (TPI ) *

¡H (CDH ),^T(Tpr-CDH ),aT(Tpr-N0MTP r )PRO (.1 nm,min-sec)

O

CJ+¡
rúô
(J
Ul
(g
É

MSC FoRM 2206 (REV MAR 70) NAS



\ lrlltl ¡rurlt pagg ofl 5ul¡u ulup lilcllÑ5i ucruÑ Puyç vrr ucrÞtr uruP rrrqrr\r'l

Color

G

4-4

4 F 06 8r 
^V 

XYZ(LV)CDH (.]fps)
(For Out-of-Plane Corr in Final Comp ONLY)

V9OE

F 04 '12 R'l 00002 Specify Vehicle
R2 00001 csM

00002 LM

PRO

F 06 16 GET EVENT (hrs,min,.0lsec)
PRO

F 06 90 Y,YDOT,PSI (.01nm,.'lfpsn.0'lo)
Record Y DOT

PRO' Insert -Y DOT in R2 of 
^V 

(CnH¡
PRO (If Recyclíng to 2)

F 16 45 MARK,TFI,MGA (marks,min-sec,.0l")
SET EVENT TIMER TO TFÏ
PRo (MGA Set to -00002 If No

REFSMMAT Set or If P73)

6 F37

P73 - Transmi t mnvr Parameters to LM

P34 TPI PRETHRUST (P74 LM)

V37E (34E or 74E)
F 06 37 TrG (TPr)

Load desired TïG
PRO

(hrs,mÍn, .0lsec)

PRECISION OFFSETS' ELEV ANGLE' r¡t
(0000x,.01o,.01o)

Load desired values
(Key +E in R2 to CALC ELEV

ANGLE AT TIG TIME)
PRO

Ot\

(\¡

I
o)(tl
rg

()5

o

Ì\

o
{Jrtô
C)
'õ
rú
m

t

2 F 0655

MSC FoRM 2206 (REV MAR 70) N ASA.MSC



(T
Tf
If

4
o

C\¡

c)
c'l
rú

()

(Trim front page on solid crop marl(s; þacK page on dasn crop marKs./

Color

3

G

4-5

F .16 45 MARKS,TFI,-OOOO]
(RECYCLE) V32E
(rtnnl PASS) TERM MARKS

PRO

(mi n-sec)

*t 05 09 (00611 N0 sol)*
*PRO To 1 *

F 06 37 TIc (TPI ) (hrs,min,.0lsec)
(IF ELEV ANGLE COMPUTED BY CMC

THIS DISPLAY I,IILL BE REPLACED
BY F 06 55 AS IN 2 AB0VE). PRO

5 F 06 58 HP,¡V
PRo (

(

PI),^V(TPF) (.lnm,.lfps,.lfps)
Recycìe : To 7)
Final - To 6)

6 F0681

7 F 0659

I F37

¡VXYZ ( LV) TP I
PRO

avxYZ( Los )TPr
PRO (If Recycle - To 3)

(.lfps)

( .'lfps )

B F 16 45' MARKS,TFI,MGA (marks,min-sec,.0lo)
SET EVENT TIMER TO TFI
PRO (MGA SET To -00002 IF N0

REFSMMAT SET or If P74)

c)

(u
+¡
rgô
(J
'6
rúÉ

P74 - Transmit Mnvr Parameters To LM

MSC FoRM 2206 (REV MAR 70) NAl



(irini irt rrr. ¡.,agc un suru uru¡J rr<1rr(Þ¡ uaLrt pcrye un u.r5r¡ u¡up li¡dtK5./

Color

G

4-6

P35 TPM PRETHRUST (P75 LM )

t V37E (35E or 75E)
F t6 45 MARK,TFI,-0000]

(nrcvct-E) v32E To 3
(FINAL PASS) TERM MARKS

PRO

F 06 8t 
^VXYZ(LV)TPMPRO

F 06 59 
^VXYZ(L0S)TPMPRO (If Recyc'le - To 1)

(marks rmi n-sec)

2

3

4

(.lfps)

(.lfps)

F I 6 45 MARKS,TFI ,MGA (marks ,mi n-sec, .01 o 
)

PRo (UeR Srr T0 -00002 IF N0
REFSMMAT SET or If P75)

'o
CJ'dl

(g

C)

5 F37
P75 - Transmit Mnvr Parameters To LM

To change ATIGINC:
V24NI E

20218

6 min: 00002E
06240E

l0 min: 000038
251 40E

3 mìn: 00001 E

031 20E

Or\

()
+¡
rg
Õ
(J
'6
rg
m

;C FORM 2206 (REV MAR 70) N ASA.MSC



(Trim front page on solid crop marks; back page on dash crop marks.)

Color

G

4-7

P37 RETURN TO TARTH PGI'I

WDONE WHENTIME
T0 ENTRY IS <4 HRS: Lunar return only)

Perform the following once:
VlNIE
301 2E
Verify Rt=01605 (tt87.5 NM) t

I

o
(\t
NI

o

'('
(u
('l

rg

C)

V37E 37E
F 06 33 TIG

Load desired TIG
PRO

(hrsrminr.0lsec)

o

2

3

F 06 60 BLANK,^V DESIRED, GAMMA EI DESIRED
R2 XXXXX
Load desired ¡V: (fps,.ol")

PAD AV IF ON TLC
O. IF ON TEC

Load R3=0 ,

PRO
*F,05 09 00612 State vector in *
* Lunar Influence *

00605 rSolution not *
* , Convergent *
*v32E, RSET T0 I* 20607 Conic Routine ** Failed *
* 206t0 State vector is *
* below 400K ft *
* altitude *
*F3737Etol *(u

+,
clô
()
.tl)
(õ
o.

F 06 6I IMPACT LAT, IMPACT LoNc (+E)
If Impact LONG <l2o from desired:

Record Impact L0NG as ecl . . o

PRO ...
If Impact LONc>t2e from dêsired:

TEC:N40E Record R2 as ¡Vmin .|pt
V32E to,l ,& use l¡Vl >¡ffiin

Load ¡V neg to rnove LONG l,lEST
Load aV pos to move L0NG EAST

(.0.|')

TLC: V32E to I
Decrease ¡V to
move L0NG l,lEST
Increase ¿V to
move L0NG EAST

MSC FORM 2206 (REV MAR 70)



Trim front page on solid crop marks; back page on dash crop marks.)

Color

4

5

F

+Ia

F 06 39 ¡T TRANSFER (TIG to EI) (hrs,min,.Olsec)
PRO

(RECYCLE) V32E To 1

F 06 60 BLANK,V PRED,GAMMA EI
PRO

(nrcvct-E) v3zE To t

(fpsr.0lo)

6 F068'l

7 F 066t

I F0639

9 F0660

't0 F 06 8l

¡VXYZ(LV) at TIG
Record R3 as ¡Vzcl= __._ fps
N4OE

Record R2 as avcl=_fps
KEY RLSE
PRO

*F 05 09 00605 Solution not ** Convergent ** 00613 Ftt Path Ang ** not reached *
*RSET V32E to I *
* 20607 Conic Routine ** Failed *
*F3737Etol *

¡T TRANSFER
PRO

BLANK,VPRED,GAMMA EI
PRO

(fps r.0l " )

^VXYZ(LV) 
at TIG

Record Rl âs aVxpl; _._ fps
Record R3 as aVzþ1= 

-.- 

fps
N40E
R2 XXXX.X Record as aVpl =-Jfps
V32E to I I

IMPACT LAT,IMPACT LONG (.ol')
Record L0NG as op1 = ._o
If epl , acceptable, PRFto itep l5

PRO

(u
ol
rg

-.c()

O

o)+,
(o
ô
(J
(n
(t

00

FoRM 2206 (REV MAR 70) N ASA.MSC



(Trim front page on solid crop marl<s; back page on dash crop marks.)

Color

ll

G

4-9

F 06 33 TIG (hrs,minr.0lsec)
Load same value used initially
PRO

F0660 BLANK,aV DESIRED, GAMMA EI DESIRED
To move l^lest from epl

TEC: Load ¿VcZ =-aVcl-10
TLC: Load ¡Vc2 =ÂVcl-10

To move EAST from epl
TLC or TEC: Load ¡Vc2=¡Vcl+.l0

Record ¡Vc2 _fps
R2 XXXXX.
PRO

*F 05 09 SAME AS IN 2*
*V32E. RSET to ll *1l

(u
<'l
rg

c) (.01")t3 F066t IMPACT LAT,IMPACT LONG

Record LONG as ec2 =_.
Compute K:

NSIE Record R3 as

oc2-scl I

-l

tYzc?-tVzcl I
O (=

(=

Compute ao L0NG = ed - o
Obtain from chart ÂVo= +
Make sign of ¿Vo same al

Compute aVd:
¡Vzd=aVzpl+¿Vo

+

o

(u
!
rdô
(J,6
rg
m

fps
AO LONG

1/2
¡Vd = 1nuzaz
Make sign of
as ÀVzd

+ ¡vxpt2)
¿Vd same

AVd =

NMSC FORM 2206 (REV MAR 70)



(Trim front page on solid crop marks; back page on dash crop marks.)

Color

t4

G

4-Ï 0

V32E to step I & use ¡Vd in R2 of N60
(Step 2)

(hrs ,mi n,.01 sec )
.l 5 F 06 39 

^T 
TRANSFER

(nrcYclr) v32E To I
PRO

t6

17

(fps ,.01 
o 

)

(.1fps)

F 06 60 BLANK, V PRED, GAMMA EI
(RECYCLE) V32E To 1

PRO

F 06 8r aVXYZ(LV) TIG
(oprto¡r) ¡¡+or - vG MAG avail

in N40 and NBO

KEY REL
PRO

.IB F 04 06 THRUST OPTION
Rl 00007
R2 0000x

X=l
2

SPS
RCS

(
(

)
)

O

C\I
c\l
o

9
(u
or
(g

C)

O
t\

N

Perform R03 (V4B) if not performed iust
prior to P37 call

PRO

19 F 06 33 TIG (hrs,min,.0lsec)
PRO

20 F t6 45 MARK,TFITMGA (mark,min-secr.Olo)
PRO (MGA SET T0 -00002 If No

REFSMMAT SET)

21 F 37 (40E or 4ìE)

OBTAIN ENTRY REFSMMAT No Conm

se on ya r na
Record 400 K time from fina'l P37 solution.a

(Step I TIG + FNL N39)
2. Use 4Obt< time for T-align P52 (0ption 2).

(u
+,
(5
ô
()
(n
(g
m

;c FoRM 2206 (REV MAR 70) NASA-MSC



Changed

10 15 20 25 30

À SLonn' d*

AVO reguired for retum to eaÉh (P37) , K = 0. 04 to 0. 004 .

AV vs 
^e 

LoNG
o

7 l1/70 10122/70Basic Date

'Tl
o
J

=Øc,
To¡
=N
JS
a

r̂n

=v{o

2.5

2.0

ØcLlÃ

o

1.0
Þt6)

c)o
o

5

4050 35

aYzcz -aVzcr

Long= 0D - 0Pl
ec2 - ecr

AA

K-

to 0.0, K=required for retum toM 5-1.- AV

¡t¡ll rr l¡t, l¡lt ll lt l¡ a'/aaaraaar/ aaazaaa'/aa a7laaa//aafaIlIllt¡l ¡tl ¡ll'l¡l tall t¿flf2flf'/f llzzff! 7ll) Zaa2'afaaaa
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aa' taa, tL taa tt tllTllTztf r/aa7,aa7.aa7. af¿aaaaaa z llltf za ¡¡¡

1''2



LYzcz - ÂVzct

Lons=90-OPI
8C2 - a9t

L8

l(=

.09-.10

required for return to earth P37), K = 0.M 5-2.- AV to

I

@
9J
c)

250

200

ø*o l5o

100

50

o

c)
o_
o

Þr(i)
N)

0 5 10 l5 20

Long'

25 30 35 40

Àa degz
ø
3Ø
C)

ÂVO reQuired for return to earth (P37), K= 0.4 to 0.04

Basic Date 7 t1t70 Changed l0/22/70



Basic Date 7 /1/70
Changed

'rl
o

=Øc,
'rlo73
N
l!o
6

ã
m

=
7{o

c)o
o

èlc)
(¡)

E(¡)\
@
-oô,\
(f

-l96 ? s17 -t -{gc)
^

x

x

X

x

9õ ? s¡.-z -t {Bo
^

X

X

X

X

s6 ? I+.-z -{ =go
7\

X

x

x

X

sõ ? s17 -{ -{ðoo
^

X

X

X

x

eõ ? sJZ -r {go
^

X

X
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9õ ? I
17 -{ -{6c)o

^
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X

X
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X

x
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P37 BLOCK DATA



c)
alo

-ç
(¡)
N
@

oô
Î
-{gõ ? s1-7 -{ -{-r\. Agc)

^

x

X

X

X

ox >rn(J <17 -{ -l,L.go
,\

X

X

X
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sõ ? s
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^

X

X
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X
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17 { -t6c)o

^
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Þ
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I
F0633

2 F 0684

3 F37

Color

G

4-t 5

P76 - TARGET 
^V

u37E 768
TIG
Load TIG
PRO

AV XYZ
Load ¿V
PRO

(hrs ,mi n , .0ì sec )

(.lfps)

(hrs ,mi n r.01 sec)

4

5

'tf
o)
ç'l

rS

c)

00E

V82E (check LM parameters)

F 04 12 Rl 00002 Specify vehicle
Load R2 - 00002
PRO

F 06 16 GET EVENT
PRO

o

6 F 16 44 HATHPTTFF (.lnm,min-sec)
*R3 - 59B59HP ) 49.4nn135K ft*

PRO

qJ
I
rúô
()
'õ
rtr
E

MSC FORM 2206 (REV MAR 70)



Front Color

G

5-l

P4O-SPS THRUSTING

v37E

Check for water in tunnel area
Prethrust Program Complete
CMC&ISS-on
Cycle CRY0 FANS
SCS . OPERATING
TEST C/}{ LAtvtPS

Perform EMS Al, TEST & NULL
BIAS CHECK, pg Glz-s

Set ¡VC
EMS FUNC . AV

SPS GAUGING - ACI
PUGS MODE - NORMAL
OXID FLOl,l vly - PRI
BMAG l40DE (3) - RATE 2
CMC I'|ODE - FREE
AUT0 RCS SELECT(I6)-as reg'd
LOAD DAP

ROT CONTR Plt'lR NORl'l (2) . AC/DC
Set DET
00E
sc coNT - cMc/AUTo

!
o<f
o-

C.Dz,

an
J
É,
I

'o
(u
ol
(g

()

O
I

2

3

V49E

F 06 22 DESIRED FINAL GMBL ANqLES
LOAD MNI,R PAD GMBL ANGLES

PRO

4 F50lB

¡4NIIR TO PAD BUBN ATTffi

REq MNVR TO FDAI RPY ANGLES) Pno
sc coNT - scs
MNVR To 6

(.01o)
(u
(g
ô
o'ã
r€6

5

6

(nuro
(MAN)

F 50 l8 REo
(AUTO Ti
(BYPAss)

06 IB AUTO MNVR TO FDAI RPY ANGLES

(.01')

( .0'| ')
( .01 ')TRIM TO FDAI RPY ANGLES

IM) PRO To 5
ENTR

MSC FORM 2206 A(REV MAR 70)



Back Color

G

5-2

7 BORESIGHT & SXT STAR CHECK

UP] IJE - CMC

OPT ZERO - OFF

8

9 t?192

V41 NgIE

SHAFT, TRUN

LOAÚ SXTS angles

OPTICS DRIVE

(.olor.oolo)

l0 4l

CHECK SXT STAR
OPT ZERO -

CHECK BORESIGHT

ZERO

STAR (rf AVail)
'o
o)
õl

rO

(-)It V37E 4OE
(iÊi uuãilabte via N4o, N45 or N35)

F 50 l8 REQUEST MNVR T0 FDAI RPY ANGLES ('01")
(AUTO) BMAG M0DE (3) -..RATE 2' sc coNT - CMC/AUTO

PRO To 13
(MAN/DAP) BMAG tv0DE (1) :^IATE 2

SC CONT -- CMC/HOLD

MNVR To 14
(MAN/SCS) sc coNT - scs

MNVR TO 14

06 T8 AUTO MNVR TO FDAI RPY ANGLES (.OIO)

12

o

13

c,+,
rúô
(J
'õ
ñ
m

c FoFni 22068 (REV MAR 70)
N ASA.MSC



(Trim front page on solid crop marks; back page on dash crop marks.)

Color

G

5-3

l4 Fsota REqUEST TRIM MNVR TO FDAI RPY ANGLES
AIIGN S/C RoLL (.0t.)
çDC ALIGN

TVC CHECK & PREP

ffi SyS (pnt s) - close
cb SPS (lZ¡ - ctoie
SET aVC (verify)
EMS FUNCT - ¡V (verify)
l4AN ATT (3) - nAr¡ cuil
LIMIT CYCLE - on (up). ATT DB - MIN
RATE - LOhI
TRANS CONT PI,IR - ON

SCS TVC (2) . RATE CMD
¡VCG - LM/CSM or CSM
TVC GMBL DRIVE P&Y . AUTO

MN BUS'TIE (2) - ON, TVC SERVo PhtR #t - Act/MNA
TVC SERVo Pt^lR #2 - AC2/MNB
RoT CoNTR Pl,lR NoRMAL (2),- AC
RoT CoNT Pl.lR DIRECT (2) -.Orr
BMAG MoDE (3) - ATTI/RATE 2

. 
RHC #2 - ARI4ED

PRIMARY TVC CHECK

SEC TVC CHECK

GMBL IiOÏ Y2-START 0N (LMp Confirm)
SET GPI TRIM
Verify MTVC
THC NEUTRAL
Veri fy N0 t',tTVC

-c'
o
tJr

rg

(-)

+54:00m
(-oo:oo)

o

o
rúô
()
IJ'
rgo

55:00m
(-oS:OO) c[rBL MOT PT;y!-!T|RT 0N (LMp Confirm)

Verify TRIM C0NTR0L & SEi
Verify MTVC

*IF SCS: SCS TVC (2) - AUTo*i sc coNT - cMc (scs) - r-'
THC - Clt
Verify N0 MTVC ì: 

,

MSC FORM 2206 (REV MAR 70) N/



lTrim front page on solid crop marks; back page on dash crop marks.)

Color

G

5-4

Veri
(s

ROT

fy GPI returns to 0,0(CMC) or trim
cs)
coNT Pr^rR NoRM ( 2) - AC/DC

(TRIM)

(BYPAss)

RoT CoNT PhlR DTRECT (2) - MNA/MNB
BMAG IVIODE (3) - RATE 2
PRO

BMAG MODE (3) - ATTI/RATE 2 (verify)
ENTR

15

l6

59:25
( -00:35 )

F 50 25 OO2O4 GMBL TEST OPTION
(AccEPT) Sc c0NT - cMc (verify)

PRO

Monitor GPI Response:
00,02 r-02,00,02,-02100, Trim

*TEST FAIL: *
*sc c0NT - scs *
*scs rvc(2) - Ruro*

(REJECT) ENTR

FDAI SCALE - 5/5
LIMIT CYCLE . OFF
RATE - HIGH
UPDATE DET
SPS He vlvs (2) - AUTO
Check N2 A and N2 B

( veri fy)

tr"|¿ GiJ , r r. ¡' fl. .,

av THRUST A(B) - N0RMAL
THC . ARMED
RHC (2) - nnuED
TAPE RCDR . HBR/RCD/IWD/C¡{D RESET

06 40 TFI, VG, aVM (min-sec,.lfps)
*PROG ALARM - TIc Slipped* '

*y5N9E 0t703 *
*KEY RLSE TO 16 *

(u
oì
rg

(-)

O

o.È¡
(g
ô
o
vt
(go)

00
00

58
02( fl

ll

I

I

FoRM 2206 (REV MAR 70)

DSKY BLANKS

NASA-MSC



(Trim front page on solid crop marksi back page on dash crop marKs.,

Color

G

5-5

o

(\¡

'o
(u
gl

rg

c)

59 :30
(-00:30)

06 40

59: XX
(-00:XX)

59:55
( -00 :05 )

F99

17 00:00

06 40.

00 :03

(AVE c 0N)
EMS MODT . NORMAL

TFI,VG,¡VM (min-sec,. tfps )
CHECK PIPA BIAS <2fps for 5 sec

ULLAGT AS REO

*If no ULLAGE. *
* DIR ULLAGE PB . PUSH** Contro'l Att with RHC*

MoNIT0R 
^VM 

(R3) C0UNTTNG UP

40 ENG ON ENABLE REQUEST
(AUTO IGN) PRO AT TFI )O SCC
(BYPASS IGN) ENTR to l9 (perform switching in

EXÏT - V37E OOE 
-I8)

IGN *IF SCS: THRUST pB - PUSH*

TFC, VG, ¡VM (mi n-sec, . I fps , . tfps )

*F 97 40 SpS Thrust faíl *
,r^v THRUST B(A)_NORMAL *
*(RESTART) PRO to IGN *
*(RECYCLE) ENTR to TIG-OSsec** then V69E *

SPS THRUST Lt - ON

^v 
THRUST B(A) - NORMAL*IF SCS: +X & THRUST pB - PUSH*

MONITOR THRUSTING
Pc 95-.l05 psia
EMS COUNTING DOhIN

sPs rNJ VLVS (4) - OPEN
SPS He vlvs tb-gray
SPS FUEL/OXID PRTSS - .|70-195 

psia
PUGS - BALANCTD

o
t'\

l\

qJ

rCô
C)'a
rg
m

MSC FORM 2206 (REV MAR 70) N/



rim front page on solid crop marks; bacl< page on dash crop marks.)

Color

G

5-6

*PROG ALARM *
*V5 NgE 0]407 VG INC*
*LOI & TEI: *
* THC-CW' FLY MTVC *
*DOI & MCC: *
* Av THRUST A&B-OFF'k

00:XX ECO

lB F 16 40

'kEMtR SPS CUTOFF: *
*^V THRUST A&B . OFF*
*LOI - BT +10 sec *
*DOI - BT +l sec *
*TEI - BT +2 sec & ** 

^V 
CTR (-40 fPs *

TFC (STATIC), VG, AVM (min-sec,.'lfps)

^V 
THRUST A&B - OFF

VERIFY THRUST OFF
sPS rNJ VLVS (4) - CL0SED
SPS He vlvs tb (2) - bp
GMBL I'TTRS (4) - OFF (LMP Confirm)
TVC SERVO Pï,JR 1&2 - OFF
MN BUS TrE (2) - OFr

PRO

l9 F168s vG xYZ (cM) (.lfps)
¡IULL RESIDUALS (TEI & MCC)
RECORD 

^V 
COUNTER & RESIDUALS 

^VCEMS FUNC . OFF VGX 

-
EMS MODE . STBY VGY 

-
RHC & THC . LOCKED VGZ 

-
ATT DB - MAX
TRANS CONT Pt^lR - OFF
ROT C0NTR PI,'IR DTRECT (2) - OFF
cb DIRECT ULLAGE (2) - open
cb SPS Pl & Y'l - open
BMAG M0DE (3) - RATE 2
PCM BïT RATE - LOt^l

20 F37

PRO

VBzT

c)
oì
rg

C)

o

t'\

c,+,(d
ô
C)'õ
(ú
É

,oRM 2206 (REV rúAR 70) N ASA-MSC



Front, Color

21 F1644

22 t37

23

G

5-7

HA,HP,TFF (.lnm,min-sec)

*R3-59859HP >49.4 nm/35K ft*
PRO

00E

When C0MP ACTY lt not on continuously:
V66E (lf LM S.V. not needed)

BURN STATUS REPORT

Eo('r
rg

c)

^TIG
VI

at1
z,o(-)
Àoú
CL

T

K

---¡vc
UXID

BAL

REMARKS

c)

(U

rg.ô
()
UI
(ú
d

MSC FORM 2206 A(REV MAR 70)



d0.5
4.2

CSM weight at
TandD
Circularization
PC-1
Docking
TEI
CM/SM SEP

63 700
35 900
35 600
34 300
34 500
25 300

CSM/LM weight at:
Docking 97 300
MCC ßFÐ 97 200
Lor 96 400
Dot 71 600
csM/LM SEP 70 000

039LM

-ax¡sllant consumptioncsM 11-6.- maneuvers

c)
f,t

N
Nooql

v
rrl

Ã{o

IO

8

2

0

q,
qj
c)

I

c)o
o-

c)
(t¡
I
æ

6

4

€
('
CL
E3gt

o()

-gõ
o
o-

rTno

40 50 60

Gross weight, lb

70 80 90

Propel lant consumption 3 -axis att¡tude maneuvers (PGNC S).

7 /1/70
Changed 12/17 /70

320 30 100 x 10

z
Ø

=o
Basic Date



Basic Date
7 nl70 Changed

r2117

January 31 launch date

7/7O

80 90

-¡
o
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=øc)
alov
=N)
f9
a
v
m

7{o Ø
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o
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L2

t0

I

6

4
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c)o
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I
ro

20 30 40 50 60

Gross we¡ght, lb

70 100x I03

Propellant consumption for PGNCS X-translation maneuvers.

\ SPS vs RCS CRITERIA

TandD
Circularization
PC-1
Docking
TEI
CM/SM SEP

63 700
35 900
35 6A0
34 304
34 500
25 300

CSM/LM weisht at:
Docking 97 3AO
MCC fiFÐ 97 200
Lor 9ó 400
DOt 71 600
csM/LM SEP 70 000
LM jettison 39 900

at

manewers.

2

----4



Revision 1
. Final

2 second overl

jet
time (does not includ
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P41 - RCS THRUSTING
Prethrust Program Compl ete
CMC - on
ISS - on
SCS - OPERATING
TEST C/t't LAMPS

Perform EMS AV TEST & NULL
BIAS CHECK, p9 G/2-5

Set 
^VCEMS FUNC - 

^VBMAG MoDE (3) - RATE 2
CMC MODE - FREE

AUTO RCS SELECT (16) - as Req'd
LOAD DAP

ROT C0NTR P!{R N0RMAL (2) - AC/DC
RoT CoNTR PWR DTRECT (2) - MNA/B
Set DtT
00E
SC CONT - CMC/AUTO

MNVR TO PAD BURN ATTITUDE

F0622

u62E

V49 E

DESIRED FINAL GMBL ANGLES
LOAD MNVR PAD GMBL ANGLES

PRO

V37E
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4 F 50 IB REQ MNVR TO FDAI RPY ANGLES
(AUro) PRo
(¡4AN) SC CoNT - SCS

MNVR To 6

5 06 18 AUTO MNVR To FDAI RPY ANGLES

6 F 50 18 REQ TRIM To FDAI RPY ANGLES
(AUTo TRrM) PRo To 5
(BYPASS) ENTR

7 BORESIGHT & SXT STAR CHECK

( .01 ')

( .0.|')

(.0t")

OPT MODE - CMC

OPT ZERO - OFFE
CJ
oi
L
(9,

C)

o

(u

rgo
(J
'ã
rú
É

I
9

t0

V4I NgIE

F 21 92 SHAFT, TRUN

L0AD SXTS angles

4I OPTICS DRIVE

( .ol o ,.ool " )

CHECK SXT STAR
OPT ZERO - ZERO

CHECK B0RESIGHT STAR (If avail)

il V37E 4'l E
(TFI available via N40, N45 or N35)

F 50 t8 REqUEST tü,tVR T0 FDAI Rpy ANGLES (.01.)
(AUTo) BMAG MoDE (3) - RATE 2

sc c0NT - cMc/AUTo
PRO To 13

(MAN/DAP) BMAG M0DE (3) - RATE z
sc coNT - cMc/HoLD
MNVR To 14 ì

(unt'¡/scs) sc c0NT - scs
MNVR To 14

12

13 06 t8 AUTo MNVR T0 FDAI Rpy ANGLES (.01.)
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BMAG MoDE (3) - ATT'|/RATE 2
GDC ALIGN
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06 85 VG X,Y,Z (.lfps)
* PROG Alarm lt *
* V5N9E . OI7O3 - TIG SLIPPED *
'r KEY RLSE To 15 *

55:00
( -05 :oo)

59:25
( -00:35 )

59:30
( -00 :30 )t6 16 85

00 :00
17 F.1685 vG x,Y,z

NULL COMPONENTS

RECORD 
^V 

COUNTER & RESIDUALS
TAPE RCDR - off (ctr)
PCM BIT RATE - LO!,l

HAND CONTROLLERS - LOCKED

EMS FUNC - OFF
EMS MODE . STBY
TRANS CONT Pl.lR - OFF
BMAG MODE (3) - RATE 2

PRO

TRANS CONT PIJR - on (up)
HAND CONTROLLERS - ARMED

DSKY BLANKS

VG X,Y,Z (AVE G ON)
TAPE RCDR - HBR/RCD/FWD/CMD RESET
LIMIT CYCLE - OFF
EMS MODE - NORMAL
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V82E

HA,HP,TFF ( . I nm rmi n-sec )

* R3-59859 HP>49.4 nm/35K ft *

PRO

00E

When COMP ACTY lt not on continuously:
V66E (If LM S.V. not needed)

P47 Thrust Monitor P roqram

CMC - on
ISS-on&aligned
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20 F37

21

I u37E 47E
F 16 83 aV XYZ(CSM) (.lfps)

*VI,HDOT,H available by N62E*
*KEY RLSE to return to- N83 *

( RECYCLE )
(TERM)

V32E
PRO

2 t37 XXE
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PsI - IMU ORIENTATION---tMC - on
ISS - on
SCS - operating
BMAG MODE (3) . RATE 2
G/N Pl,'lR 0PTICS - on
OPT ZERO - OFF then ZER0 (t5 sec)
OPT MODE - MAN

V37E 51E
?5 0001s MNVR T0 ACQ STARS
(Coarse Align IMU To 0,0,0) - ENTR to 2
(BYPASS) PRo ro 3

22 DESIRED GIMBAL ANGLES (0,0,0)
N0 ATT tt - on then off, to I

PLEASE MARK

OPT ZERO - OFF
MARK

25 OOOI6 TERMTNATE MARKS

PRO
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ccl

5 F0t7l OOODE STAR CODE

Load desired code
PRO to 3 after 'lst 

MARK

to 7 after 2nd t'ilARK

6 F0688 CELESTIAL BODY VECTOR

Load desired vector
PRO to 3 after lst l,lARK

to 7 after 2nd MARK

7 F 06 05 STAR ANGLE DIFFERENCE
N 05 LII'IITS

? stars:

(to o if DE=oo)
(to o if DE=oo)

(.01')

5X.t-

SCT

+ 00003
+ 0001 I

(
(

Star/planet: SXT < + 00018
scT T + 0002.|

RECYCLE) V32E to I -
ACCEPT) PRO

528 - bypass ZERO 0PTICS
or XXE

OPT ZERO - ZERO

8 F37
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P52 IMU REALIGN
CMC - on
ISS - on
SCS - operating
BMAG MoDE (3) - RATE 2
G/N Pt,lR 0PTICS - on
OPT ZERO - OFF then ZER0 (15 sec)
OPT MODE - CMC c)

(\¡
N
O

'o
o)
ol
(6

(J

R0 to
R0 to
R0 to

1 V37E 52E
Rl 00001
R2 00001

2
3
4

IMU ALIGN OPTION
PREF PRO to 4
NOM P

REFSMMAT P

LDG SITE P

2
7
2

GtT ALIcN (0,0,0 initially)
(hrrminr.0lsec)

Load desired GET

T0 SPECIFY PRESENT TIME - PRO on (0,0,0)
PRO (N0M so to 4)

LAT, LONG/2, ALT (.oolo,.00lor.olnm)
Load ldg site coords
PRO

O

N

4

5
(u

rõ
ô
C)'õ
rg
m6

F 50 25 00013 GYRo ToRQUE
(COARSE) PRO - N0 ATT lt - on then off - to 7
(T0RQUE) Cl¡C MoDE - FREE

TNTR

16 20 ICDU ANGLES
When torque complete - go to 17

(.0'|o)

7 F 50 25 OOOì 5 STAR SELECT

F 06 22 Ntl'l ICDU ANGLES 0G, IG, MG

(IF MG>+7Oon MNVR) V32E - to 4
PRõ,

MNVR If Neccessary)
PICAPAR) PRO

(.01o)
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05 09 00405 N0 PAIR *
CREI^, SPECIFY) PRO - to 8*
PICAPAR) MNVR-V32E ta 7 *

(MAN ACQ) ENTR

7A OOODE STAR CODE

Load desired code
OPT M0DE - CMC (verify)
OPT ZERO - OFF

PRO to t0 (to 9 if DE=00)
trF 05 09 00404 (TA>S6" ¡*. *MNVR - PRO to l0 *

88 CELESTIAL BODY VECTOR
Load desi red vector
PRO

*F 05 09 00404 (TA>90"1*
*MNVR - PRO to l0 *

92 SHAFT, TRUN (.01.,.00.|.)

(unnr RourINE) oPTrcs MoDE - MAN

PLEASE MARK
MARK

25 OOOI6 TERMINATT MARKS
PRO

71 OOODE STAR CODE

Load code (if necessary)
PRO to I after lst MARK (to 14 if DE=00)

to 15 after 2nd MARK (to l+ if DE=00)

88 CELESTIAL BODY VECTOR
Verify vector
PRO to 8 after lst MARK

to 15 after 2nd MARK
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t5 F 06 05 STAR ANGLE DIFFTRENCE
N 05 LIMITS

(.01o)

2 stars: 5Xï ( + 00003
scT < + 00011

Star/pl anet: SXT
SCT

(REJECT) V32E ro 17
(ACCEPT) PRo

16 F 06 93 ToRQUING ANGLES ocn IG, MG

(TORQUE) CMC MODE - FREE

PRO

(BYPASS) VsZr

17 F 50 25 OOOI4 ALIGNMENT CHECK
(RECHECK) PRO to 7
(BYPASS) ENTR

IB F 37 XXE OPT ZERO . ZERO

G/N Pl,.lR oPTTCS - oFF

(.ool')

P53 . BACKUP IMU ORIENT DETERMINATION
Cl'1C - on
ISS - on
SCS - operating
MAN ATT (3) - MIN IMP
COAS LOS DETERMINATI0N - complete

v37E 53t
F 50 25 0001 5 MNVR To ACQ STARS

(BYPASS) (Coarse Align IMU to 0,0,0) - ENTER to 2
PRO to 3
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00021
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4t 22

F0694

DESIRED cIMBAL ANGLES (0,0,0)
N0 ATT 'lt - on then off , to I

ALT LOS oPT ANGS SHAFT, TRUN (.01o,.001o)
Load proper angì es

CoAS N0M: Shaft +00000
Trun +57470

PRO
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PLEASE MARK

Center Target
ENTR

F 50 25 OOOI6 TERMINATE MARKS
(REJEcr) ENTR ro 4
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DE =Q

(to z '¡t
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6 For 71 OOODE STAR CODE

Load desired code
PRO to 3 after I st lvlARK

to B after 2nd lviARK

7 F0688 CELESTIAL BODY VECTOR
Load desired vector
PRO to 3 after lst MARK

to B after 2nd lvlARK

F 06 05 STAR ANGLE DIFFERENCE'
N 05 LIMITS (COAS)

2 stars:

B ( .ol')

+ 00070
< + 00072

o

Star/pl
(RECYCLE) V32E LO
(ACCEPT) PRo

XXE
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9 F37

F0406

P54 . BACKUP IMU REALIGN
Ctü: on
ISS - on
SCS - operating
MAN ATT (3) - MrN rMP
C0AS LOS DETERMINATION - complete

ì V37E 54E
Rl 0000t
R2 00001

2
3
4

IMU ALIGN OPTION
PREF PRO to 4
NOM P

REFSMMAT P

LDG SITE P

R0 to
R0 to
R0 to

2
7
2
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Color

2 F0634
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GET ALIGN (0,0,0 initially)
(hrrmin,.01sec)

Load desired GET

T0 SPECIFY PRESENT TIME - PRO on (0,0,0)
PRO (NOM go to 4)

LAT, LONG /2, ALT (.o0lor.00lo,.0lnm)
Load ldg site coords
PRO

3

4

5

t 06 22 NEl,l ICDU ANGLES 0G, ïG, MG

(IF MG+70o, MNVR) V32E to 4
PFO

(.01o)

F 50 25 00013 GYRo ToRQUE
(C0ARSE) PRO - N0 ATT 'lt - on

then off - to 7
(ToRQUE) CMC M0DE - FREE

ENTR

16 20 ICDU ANGLES (.OIO)
l,Jhen Torque compl ete go to 17

F 50 25 OOOI 5 STAR SELECT
(Mnvr If Necessary)-
(PICAPAR) PRO

*F 05 09 00405 N0 PAIR *
r.(cREtit SPECIFY) PRo to B *
r.(PICAPAR) MNVR-V328 to 7*

(MAN ACQ) ENTR

F OI 70 OOODE STAR CODE

Load desired code
PRO to l0 (to 9 if DE=00)

F 06 88 CELESTIAL BODY VECTOR

Load desired vector
PRO
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Color
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l0 F 06 94 ALT LoS oPT ANGS SHAFT, TRUN(.01",.001o)
Load angles

C0AS Nom: Shaft +00000
ïrun +57470

PRO

t't F 53 PLEAST MARK

Center Target
ENTR

12 F 50 25 000.16 TERMINATE MARKS
(REJECT) ENTR ro 'tl

, PRO

F OI 7'I OOODE STAR CODE

Load code (if necessary)
PRO to B after lst MARK (to l4 if DE=00)

to 15 after 2nd MARK (to '14 if DE=00)

13

l4 F 06 88 CELESTIAL BODY VECTOR

Verify vector
PRO to I after ]st MARK

to '15 after 2nd MARK
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F 06 05 STAR ANGLË DIFFËRENCE
N qE Lrl:\4lls (c0AS)
2 stars: ( + 00070
Star/planeî: < + 00072

(REJECT) V32E to l7
(AccEPT) PR0

16 F 06 93 ToRQUING ANGLES 0G, Ic, MG
(ToRQUE) CMC MoDE - FREE

PRO
(BYPASS) V¡Zr

17 F 50 25 OOOI4 ALIGNMENT CHECK
(REcHEcK) PRo ro 7
(BYPAss) ENTR

IB T 37 XXE
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Front Color

G

7-1

RAPID IMU REALIGN

NOTE: This procedure assumes a
good GDC alignment

v41 N20t
Load R,P,Y from GDC Bal I

v40 N20
Verify R,P,Y on GDC Ball - ENTR

(Releases Platform And Recovers PGNS

Control Modes)

V37E5ìE, PRO (Sets Drift Flag)
V3TEOOE

V25 NOTE
77E, 10000E, lE (Sets REFSMMAT FLAG)

5 Perform P52, Option 3

NOTE:

(f,

I

2

3

4

-o
(u
ol
rg

c)

If Loss of Aìignment Is Due
To Temporary Loss of DC

BUS, Update CMC Clock With
V55 To Complete Recovery.or\

t'\
CHANGING LANDING SITE REFSMMAT FOR OUT.OF-PLANE BUR NS

u37E 528

F0406 Rl =00001
R2=00004 (LOAD LANDING SITE OPTI0N)

GET ALIGN
PRO (SPECIFIES PRESENT TIME)

LAT, LoNc/2,ALT

3 F0634

Present Pitch A.VJ RI

I

2
(u
+,
rgô
(J,6
(ú
m

4 F 0689

Load Rl: In range: 90o-0"-270o +
In range: 90o-180"-270o T

5 F 06 22 NEt,.l ICDU ANGLTS

+35000

,rsooo

MSC FORM 2206A(REV MAR 70) NA
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7

B

Back

6 F5025

16 20

F5025

9 P30

l0 P40

ll
12

l3 F 04 06

14 F0634

F0689l5

l6 F0622

F502517

18 16 20

F5025l9

Color

G

7-2

Rl =0001 3
CMC MODE-FRIE
ENTR TO GYRO TORQUE

UNTIL TORQUING COMPLETT

Rl=00014 ALIGNMENT CHECK

CMC IVCIDE - AUTO
ENTR

YAtú BACK T0 0o (MANUALLY)

u37E 52E

Rl =00001
R2=00004 (LOAD LANDINc SITt 0PTI0N)

GET ALIGN (LOAD TIME OBTAINED FROM MSFN)

LAT, LoNG/z,ALT (LAT ï^IILL BE CHANGED BACK
T0 sToRrD RLS)

NE!'J ICDU ANGLES

Rl =0001 3
CMC MODE-FRTE
ENTR TO START TORQUING

UNTIL TORQUING COMPLETE

Rl=00014 ALIGNMENT CHECK
CMC MODE - AUTO

PRO (TO SELECT 2 STARS IF TIME PERMITS)
ENTR (T0 LEAVE Ps2)

Or\
t'\

C\¡

E
(¡)
õl
(g

()

Or\

N

c)+,(ú
Õ
(.)
'6
rg
æ

)RM 22068 (REV MAR 70) N ASA.MSC
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Color

G

7-3
GDC ALIGNMENT TO IMU GIMBAL ANGLIS

IMU-on-
SCS - operating

Damp vehicle rates

ATT SET dials - set to IMU angles on
FDAI I

FDAI SELECT - I
FDAI SOURCE - ATT SET
ATT SET . IMU
ATT SET dials - null FDAI I err

needl es
ATT SET - GDC

GDC ALIGN PB - push until needles
nul 1 ed

FDAI SEL - 112

.,./eRcrup cDc AND/oR IMU ALIcNMENT
(IMU or CMC failed)

SCS - operating
RECORD: R,P,Y ALIGN from MSFN

IMU PI,IR - OFF
Wait ,v5 min for gyros to run

t

2

E
(u
õ'l

rg

(J

o

I
'a-

2

I\
*<'s'1

it
ì

down before step B

*'-----g
Set SCT to 0" SHFT, 352.5o TRUN-
oPTICS Pt{R - oFF ,1
ATT SET dials - R,P,Y ALIGN

Mnvr to position stars in SCT
0o mark - Sirius (15)
R line - Risel ('l2)

3
(u
+,
rúô
(J
IJ'
rS

cc¡

4r

or

NORTH
0o mark - NãÏì-
R line - Polaris

3
5

(
(

SOUTHffi
Atri a

( 25)
(34)

MSC FORM 2206 (REV MAR 70)
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Color

ls

G

7-4

FDAI SELECT - 1

ATT SET - GDC

GDc ALIGN PB - push until 
ffiiî];t

ATT SET dials - 0,0,0

MNVR to 0,0,0 and null error needles

6

7

I

9

IMU Pt^lR - on (up)
(IMU drives to 0o, 0o, 0o)

Wait 90 sec.

Uncage IMU
IMU CAGE - on (uP) T,5 sec

then release

O

C\I
C\¡

o

I
q.)
('l
rú

()
IN-PLANE GDC ALIGNMENT

CMC - on
ISS - on
SCS - operating

I u37E 528
F 04 06 00001

Load R2=00002-
PRO

2 F 0634 GET ALIGN 0,0,0
PRO

F 06 22 R'P,Y

V37E XXE

Set ATT SET dials to R,P,Y on DSKY

FDAI SELECT . I
ATT SET - GDC

GDC ALIGN - push

O

3

4

5

(u
+¡
(ú
ô
o
an
rõ
m

6

FoRM 2206 (REV MAR 70) N ASA.MSC
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Color

G

7-5
PGNS ORDEAL INITIALIZATION
(In-Plane Alignment Req'd)

1 or 2 - ORB RATE

/LUNAR - as req'd

V82E
F 04 12 OOOO2 SPECIFY VEHICLE

00001
PRO

FDAI
EARTH

F 06 I 6 GET EVENT
PRO

4 F t6 44

( hrs ,mi n, .01 sec )

(.1 nmr.lnm)

I

2

3

'l

2

'tf
OJ
or
rg

C)

HA, HP

Cal cul,ate Aüera
ALT SET -

PRO

ge:
Set'Average

o

c)+,
rgô
()
'ã
rúo

5 V83E
F 16 54 R,RDOTTTHETA (.0lnm,.lfpsr.0lo)

MoDE - HoLD/FAST
SLEI'| - To THETA
MoDE - oPR/SLot'l

PRO

SCS ORDEAL INITIALIZATION
Q'O)

FDAIlor2-ORBRATE
EARTH/LUNAR - as req'd

MSFN Supply Attitude
ALT SET - Set

SC +X At the Horizon

MoDE - HCLD/FAST
SLEW FDAI (See table)
M0DE - oPR/SLolr

3

4

MSC FORM 2206 (REV MAR 70)
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Color

G

7-6
LUNAR EARTH

At t(nm) Anq'le*

-8-
Att(nm) Ansle*ITõö- T

60
170

20"
32"

lg"
29"

200
500

*Angle from +X S/C axis to horiz

COAS LOS DETERMINATION

o
(\¡
ô¡
o

I

U
q)
oì
rq

(.)

(f

o+¡
rúâ
(J
UI
rg

co

5

ÇMU - on
ISS - on
SCS - operating
SC CONT - SCS

MAN ATT (3) - MrN rMP
G/N PI¡IR 0PTICS - on
OPT MODE - CMC

OPT ZERO - OFF then ZER0 (t5 sec)

(.0.| o r.ool o)

key
TRUN _,_

1

2

3

4

V37E 52E

F0406 00003
PRO

F 50 25 0001 5
ENTR

F OI 70 OOODE STAR CODE

LOAD BORESIGHT STAR CODE

OPT ZERO - OFF
PRO

06 92 SHAFT, TRUN

Center target
I'IARK wi th VERB

Record SHAFT
REPEÀTi- rri äLiË
EXIT) V37E XXE

(
(

OPT ZERO - ZERO

IRM 2206 (REV MAR 70) NASA-MSC
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(Trim front page on solid crop marks; back page on dash crop marks.)

Color

G

7-7

CMC/LGC CLOCK SYNC/TEPHEM UPDATE
VI6 N65E (0n LM request)

( hr rmi n, .01 sec )
Voice CMC time to LM

V05 N0lE t706E (0n LM request)
Voice TEPHEÍ{ to LM

V55 CMC TIME UPDATEW/t-zs)
ALIGN LM IMU TO CSM IMU

ATT DB - I'TIN

RATE - LO

LIMIT CYCLE - ON

SC CONT . SCS

MAN ATT (3) - RATE CMD

BMAG MODE (3) - ATTI/RATEz
VO6 N2OE

Voice ICDU angles to LM*
Terminate attitude hold on LM cmd
V06 N20 (0n LM request)
0n LM MARK, Key ENTR
Copy ICDU angles and transmit to

MSFN

'kLM (IGA)p -- P20 + lSoo
LM (oen¡v = 300o -R20 + 

^pLM (McA)r = 360o -Y20

o

CJ+¡(úo
(J
tn
rq

cc¡

t\

¡

I

I

MSC FORM 2206 (REV MAR 70)
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Color

G

7-8
Aliqn LM IMU to CSM GDC

SCS - on
GDC - on and aligned

0n LM Request, hold att.:
ATT DB - MIN
RATE - LO

LIMIT CYCLE - ON

BMAG MoDE (3) - ATT I/RATE 2

(:)

C\I
(\J

o
2 0n Ll4 Request, Read GDC FDAI R,P,Y then

ATT SET dials - Set to FDAI R,P,Y
FDAI SELECT - I
FDAI SOURCE - ATT SET
FDAr SCALE - 5/1
ATT SET - GDC

Nutt FDAI 1 error needle using ATT SET dials
Read ATT SET dial angles to LM

0n LM Request, terminate att hold

-o
(u
tt)
rú

C)

3

ALIGN LM AGS TO CSM IMU/GDC

CMC - on
ISS - on and orientation known o

or

SCS - on
GDC - on and aligned (u

+¡
rgô
(J
tn
ñ
m

I Upon LM request, MNVR to
R=300o+¡0
P = 180o
Y=0"

and hold att., min DB

(tt scs: nRÍr-lo, LIMIT CYCLE-0N)

2 Notify LM when at attitude

3 When LM alignment complete - terminate att hold

FoRM 2206 (REV MAR 70) N ASA.MSC
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I

2

Color

G

7-9

Alisn CSM GDC to LM IMU

cDC - on (req)

Request LM to Hold Atitude¡ Min DB

Request and copy LM Readout of V06N20 angles:o
N
N
o

-ct a(l¡\,
I
rg

c)

LM
LM

LM

o
a

-

a

-

v
p

r

OGA

IGA
MGA

(
(
(

)
)
)

ATT SET dials - Set to
R = 300o + aô - LM (0cA)v
P = LM (IGA)È - ISOO
Y = 360o - L.M (McA) r

FDAI SELECT . .|

ATT SET - GDC

GDC ALIGN - Push

5 Notify LM att hold not req

Aliqn CSM GDC to LM AGS

Request LM MNVR to 0,0,0 on AGS, min DB

ATT Set dials - Set to
3000 + aq

I 800
0o

FDAI SELECT . I
ATT SET - GDC

When LM at Attitude:
GDC ALIGN - Push

5 Notify LM Att Hold not req'd

4

O

c)+¡
(g
ô
o'õ
rg

cct

I

2

3

4

ft=
p=
l=

MSC FORM 2206 (REV MAR 70) N,
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Color

G

7-l 0

Alion CSM IMU to LM IMU

CMC - on
ISS - on
SCS - on

Verify LM in MIN DB, ATT HOLDI

2

O
l\
(\I
c\l
o

'õ
(¡)
cfl
(g

(.)

Request and co
LM(OGA)v
LM( I GA) p

LM(MGA) r

py LM Readoutoof V06N20E

a--ìo
a

3 Calculate Gimbal Anqles:
cM (0GA) = 300õ + a0 - Lu (OGA)y
cM (IGA) = LM (IGA)P - lB0"
CM (MGA) = 360" - LM (MGA)r

V4I N2OE

Load Gimbal Angles

V4ON2OE
Allow 15 sec before step 7

Notify LM Att Hold Not"Req.

Set REFSMFLG:
v25N7E, 778, 10000E, lE

V37E5I E

PRO

V3TEOOE

Request MSFN Uplink REFSI"î4AT
then Perform P52

0r
V06N20 õ-n'Ct'l Mark - ENTR

Voice Angles to MSFN for ca'lculation
of Gyro Torquing Angles.

Perform V42 GYR0 TORQUING using ground
calculated Torquìng Angles (p. Gll-26)

4

5

6

7

I

o

c,+¡
rg
ô
o
UI
rg
m



(Trim front page on solid crop marks; back page on dasn crop marKs./ |

Color

G

7-1 I

Al iqn CSM IMU T0 LM AGS

CMC - on
ISS - on

Request LM MNVR to 0,0,0
on AGS FDAI

When LM at Attitude:
v4tN20E
LOAD: Rl = 3000 + ¡O

R2 = l80o
R3=0o

v40N20E.
Allow 15 sec before step 5
Notify LM Att Hold not req.

Set REFSMFLG:
v25N7E,778, 10000Ë, lE

V37E5T E

PRO

v37E00E

Request MSFN Upìink REFSlû'lAT,
dhen, if desiredn perform P52 (Oef r¡

CRTSCENT ALIGN

,)t"/ l

3

o

N

-õ
(¡)
õ1

rú

C'

I

2

4

5

6

o
MNVR to acquire EARTH in 0ptical System's

field-of-view. Then MNVR to align required
Reference Iine along Earth's Cresent.

(u

rdô
()
an
rg
m

SC -Z

SC +Y

SC +X

SC +Y

SC -Z

SC +YUSING
COAS

US ING
sûT, SHAFT 

.l80'

TRUN 32.5O
(AL0NG'+Z AXIS) tiñ

SC +X

SC +Y

+X AXIS TOI.IART SUN +X AXIS AI.IAY FR[)M SUN

MSFN wiìl provide -Z or +X axis dfrectfon

N

-Z AXIS A',^IAY FROM SUN-Z AXIS TO!^JARD SUN

MSC FORM 2206 (REV.MAR 70)
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Color

G

7-12

(For GDC only, see step B)
If CMC not avai'l :

Verify IMU P}.lR - OFF (5 min)
Go to Step 9

2

3 V4l N20t , I oad des'i red angl es
from MSFN or 0,0,0

V40N20, Verify Ref. Line Aligned with Cresent and
optics have not drifted
INTR

Allow 15 sec before step 6

v25N07E, 778, 10000E, lE

V37E5IE, PRO, V3TEOOE
(Request MSFN up]ink REFSMMAT and, if desired, do P52)

Align GDC to IMU, if desired
or

FDAI SELECT - I
ATT STT - GDC

ATT SET DIALS - 0,000 (or angles from MSFN)
Verify Ref line aligned to cresent, then:
GDC ALIGN - Push

Do not perform this step if CMC avail:
IMU Pl,'fR - 0N (up)
Wait 90 sec
IMU CAGE - on (up) *S sec then release

5

6

O

ç\¡
C\I

(:)

4

o
F\

r\

q)
{J
rgo
C)
(,n
rg
m

I
q)
ol
rd

()

7

8'/

9

I

I

I
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Color

G

7-l 3

GDC REFSMMAT DETERMINATION

GDC - on
CMC - on
IMU - off
G/N Pt,,lR OPTICS - on
oÞT zERo - oFF THEN zERo (15 sec)
OPT MODE . MANo

s¡

I Acquire Apollo Nav star
in optics
FDAI Scale - 5/l
Hold att (ATT DB - MIN, RATE - L0)
Align GDC to 0,0,0
V25 N2OE

E ,E,E

E
(u
õì
rg

(J

(

c

(.
I

2 V3TEOOE

V96E

3 Initiate PSl logic
as fol lows:

v2l Nl r
1214E

63E (65 jf P53 desired)
V25N26E

I 3001 E

31 76E
30005E

V30E
(Note: Major mode lts. on DSKY do not' 

ðhange from 00 to 5l )

o

q)
g
rúo
(J
'õ
rg
m

4 F 50 25 000.1 5 ACQ STARS

PRO

(
+t
c

a
'¿

(r

0

5 F5l PLEASE MARK

If necessary, mnvr and:
V25N20E
Load present GDC angles

OPT ZERO . OFF

Null FDAI needles with Min imP
then:

MARK

MSC FORM 2206 (REV MAR 70) N ASA
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Color

6 F5025 OOOI6 TERM MARKS

PRO

7 F0171 OOODE STAR CODE

Load star code
PRO to 5 af ter I st Iv'IARK

to 9 after 2nd I'IARK

F 06 88 CELESTIAL BODY VECTOR

Load vector
PRO to 5 after I st fvlARK

to 9 after 2nd lt'IARK

F 06 05 STAR ANGLE DI FFERENCE
(Expect ( .1')

(RECYCLE) V32E to 4
(ACCEPT) PRo

( .01 ')

F37 XXI
OPT ZERO - ZERO

CMC has now calculated
a REFSMMAT for the GDC,

has set REFSMFLG and
DRI FTFLG.

GDC RTFSMMAT REALIGN P52

cDC - on and RTFSMMAT Known (pg G/7-.l3)
CMC - on
SCS - operating
IMU - off
c/N Pl^lR OPTICS - on
OPT ZERO - OFF THEN ZER0 (15 sec.)
OPT MODE . MAN

Acquire nav. target in
ooti cs

Holä att (RtT Og-MItl, RATE - L0)
V25N20E

Load GDC angles
u37E52E

G

7 -14

B

B

(
(

DEf
fDE=

i
j

00
00

)
)

B
t\
(f,

CJ
atl

rg
-.c(J

9

¡

l0

o
t'\

l\

c)
.¡J
rõô
(J,õ
rõ

co
I
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Color

G

7-1 5

2 F 0406

3 F0634

4 F0689

5 F0622 ( .01 ')
20)

Rl 00001
R2 OOOOI PREF PRO to 5

2 NOM PRO to 3-
3 REFSMMAT PRõ.tO 7
4 LDG SITE PRO to 3

GtT ALIGN (0"0,0 initially)
Load desired GET 

(hr'min"0l sec)

T0 SPECIFY PRTSENT TIME - PRO on (0,0'0)
PRO (N0M go to 5)

LAT, LoNG/2, ALT (.001o,.001o,.01nm)
Load ldg site coords
PRO

o

N

(u
ol
rC

C)

o

c)+¡
rgo
(J
'ô
f6
m

NEhl ICDU ANGLES. OG,IG,MG(If MG > f.70", MNVR and reload N

V32E - to 5
Align GDC to new angies
v25N20r
Load new angles
PRO

6 F s0 25 00013 GYRo TORQUE

PRO (N0 ATT 1 t-on then off,' 
PR0G ALM - ignore)

7 t 50 25 0001 5 AcQ STARS
(opt 3) PRO

(Not oPt 3) 
8il ÉñfrotlElo- ort
V3TEXXI - procedure comPlete

8 F OI 70 OOODT STAR CODE

Load desired code
OPT MCIDE - CMC (verify)
OPT ZERO - OFF

PRO to l0 (to 9 if DE = 00)
*F 05 09 00404 (TA > 90') *
*MNVR & reload N20 - PRO to l0*

MSC FoRM 2206 (REV MAR 70)
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Color

F 06 88 CELESTIAL BODY VECTOR
Load desi red vector
PRO *F 05 09 00404 (TA > 90') *

*MNVR & reload N20 - PRO to l0*

G

7-16

0I 06 92 SHAFT, TRUN

(MARK ROUTINE) oPTIcs M0DE - MAN

(.ol,.oot")

PLEASE MARK

V25N20E
Load present GDC angles
Null FDAI needles with Min imP

then: MARK

t] F 5l
(If required)

12 F.5O 25 OOOI6 TERMINATE MARKS

PRO

t3 F0.l71 OOODE STAR CODE

Load code (if necessary)
PRO to B after lst lvlARK

to t 5 after 2nd MRK

]4 F 06 BB CELESTIAL BODY VECTOR

Load vector
PRO to B after I st l'lARK

to 15 after 2nd lvlARK

ts F 06 05

16 F0693

17 F5025

o

ôJ

Eo
oì
rg

(.)

to
to

=00DE

DE= 00
if
if

4
4I

STAR ANGLE DI TFERENCE ( .ol " )
(Expect < .1", if not V32E to 17)
(Accept) PRO

T0RQUING ANGLES oG,IG,MG (.001")
N93 is indicative of BMAG drift

since last alignment
If torque angles excessive

perform P5l
Otherwise: OPT ZER0 - ZER0

G/N Pl/\lR OPTICS - OIF
V3TEXXE - procedure comPlete

OOOI4 ALIGNMTNT CHECK

PRO to 7

()

(u
+,
rOô
C)'õ
(ú
dl

FoRM 2206 (REV MAR 70) NASA.MSC
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Color

LM STEERABLE ANT POINTING

l. Select V64 (pg/c/1-28)

2. Mnvr to N5l angles:

Rt = +03000, R2 = 09000 (+Z orien)
R'l = -03000, R2 = 27000 (-Z orien)

G

7 -17

Eo
or
rg

(J

o

QJ+,
(d
â
()
UI
rg
m
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Color

G

B-l
GENERAL V79 PROPERTIES

Max att DB: 30o
Min att DB: .4o

Max rate: 8.9999o/sec
Mln rate: 0 may be loaded but forced firing will

occur unless approprìate Jet is dis-
abl ed

Initial jet firing will achieve ,vB0% of requested
rate. If all jets are to be disabled after initial
firing, should request 1-1/4 times desired rate.

To Terminate V79 PTC/ORB RATE: Se'tect one of the
following ACTIONS, then enable all necessary
jets v'ia AUTO RCS STLECT and MAN ATT sw's.

*KALCMANU Generates nevú corTfiìanded rates

Front

1

2

o
NN
o

3E
(U
oì
rg

()

Õ

(u

rdô
(J
al,
rO
trt tr¡t-

&.
co
&,o
rJt-È

EFFECT

ACTION

ZTRO

COMMANDED

RAÏE

RETURN TO
D.B. SPECIFIED
IN RO3

ZERO

ATTITUDE
TRROR

V46E X X
(D"B.Center
Shi fted )

X

CYCLE
s/c coNT
Slll-
cMc-scs-cMc

X X
(D.B.Center
Shi fted )

X

CMC MODF-HOLD x X

V3TEXXE X X

(D.B"Center
not shifted)

KALCMANU * X

RHC out-of-
detent X X

v4BE, PRo,
PRo, PRo

X
(0,8" Center
not shifted)

MSC FORM 2206 A(REV MAR 70)
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Back Color

G

8-2
PASSIVE THERMAL CONTROL (G&N)

RHC - Locked
FDAI SCALE . 5/I
RCS DAP - Activated

V4BE (Select 0.5' DB)
V37E OOE

V49E

2 F 06 22 Load PTC Attitude resent
0o (TLC) or 270"
" (TEC)

PRO

F 50 18 BMAG MoDE (3) - RATE 2
SC CONT . CMC

CMC MODE - AUTO

PRO

06
50

AUTO MANEUVER

Damp vehicìe rates: ,
ENTR
Disable all jets on two adjacent quads
l.lait 20 minutes for rates to damp

AUT0 RCS SEL (2)-MNA or MNB as follows:
+ROLL -ROLL
Al ,cl 42,c2

or Bl ,Dl or 82,D2
Remainíng AUT0 RCS SEL ('l4) - OFF
MAN ATT (ROLL) - RATE CMD

V79E

F 06 79 RaterDeadbandrCode(.000.|o/secr.0'lo,+XXXXX)

Load desired values in Rl and R2

and +6g990 in R3

PRO

O

C\I
c\¡

o

Eo
õl
L
(ú

(.)

,)
.,'ó

o

,J
5

R.P
P-9
Y-0

3

4 I
IF

lì

) /¿ '"\
(:

I
B

0 0

tl/

ðú

6

7

(u

rdô
()
v,
rú
m
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(lflm tront page on solrd crop marKs; þacK page on oasn L,rup rrcur\s.,

Color

G

B-3

8 Disable RCS:

, AUTo RCS SEL (16) - oFF

t c,rc r Ge4fo,êo*o#o$.otåR( 1- J:: .( 

veri rv)

To exit G&N PTC
l. MAN ATT (3) - ACCEL CMD

AUTo RCS SEL (r2) - MNA/B
2. Verify DAP load
3. Se'lect new desired att:

V49E
F 06 22 New ICDU angles
SC CONT - SCS' then CMC

PRO

F 50 18
4. Start auto manevuer:

PRO within l80o (in direction of rolt)
of new att

MAN ATT (3)-RATE CMD

For simple termination: See "GENERAL V79 PR0PERTItS"

PASSIVE THERMAL CONTROL (SCS)

SCS - operating
s/c coNT - scs
RoT C0NTR Pï,JR N0RMAL #2 - AC/DC

DEADBAND - MIN
RATE . LOl'l
LIMIT CYCLE - 0N(up)
MAN ATT (3) - RATE CMD

BMAG M0DE (3) - ATT r lRATE 2

AUTO RCS SIL -
Configure for single jet operation

(Wait 20 min to allow rates to damp)

DEADBAND - MAX

RATE . HIGH
MAN ATT (ROLL) - ACCEL CMD or MIN IMP
FDAI SCALE - 5/1
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Color

G

B-4
Enable jet couple in roll
Initiate Desired Roll Rate

AUTO RCS SEL (16) - OFF
RoT CONTR PhlR DIR (2) - oFF (verify)
BMAG M0DE (3) - RATE 2

TERMINATE PTC

AUTO RCS SEL (12) . MNA/B
Nul I Rates

PITCH ORBIT RATE MANEUVER (G&N)

V79E (If P00 and no V96E, To 3)

2 t 06 16 START TIME (hrs,min,.01 sec)
LOAD DESIRED GET

(a]l 0's for present time)
PRO

3 F 06 79 RATE, DB, CoDE (.0001o/sec,.0'1",+¡¡¡¡¡¡
Load desired values in Rl&RZ

& non-zero in R3

PRO
(If step 2 not bypassed,
UPLK ACTY - on when mnvr starts)

4 To Terminate: See "GENERAL.V79 PROPERTIES"

Warni n
own

(l ) Reselect V79 r,rithout preceding
i t by V3TEXXE or V96E

(2) Do anything which will cause
aF50lBon DSKY
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ORDEAL - initialized (p c/7-S)
SCS - 0perating

FDAI SCALE - S/1.

Color

G

8-5
PITCH ORBIT RATE MANEUVER (SCS)

Maneuver to desÍred LCL Vert
Att (Rotl = 7.25o or l87.25o)

BMAG I'ODE (3) - ATT l/ RATE 2
DIADBAND - MAX
RATE - LOt¡l

t4AN ATT (RoLL, YAt^t) - RATE CMD

r'rAN ATT (PITCH) - MIN IMP

Establish desired Pitch Rate
using MIN IMP & ORDEAL FDAI

To terminate:
MAN ATT (PTTCH) - RATE CMD
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Front Color

G

9-'l

ERASABLE LOAD UPDATE
ffiALARM lloTn perform the

fol I owi ng:
V74E (l,,lait 42 sec) (DU¡,1P E MEMoRY)
V36E
V4BE (L0AD DAP as DESIRED - use
V46E latest knovrn weÍghts)
V25N07E 778 10000E lt (set REFSMMAT)
VIN]E '104E (verify CM00N FLAG and Lt100N FLAG)

(BITS l't AND l2 SHoULD BE 0 rN
EARTH SPHERE and I in ll00N SPHERE)

Verify E l'lEl,l0RY (shouìd be done ASAP)
VI N'I E

xxxxE (L0AD orD 2 0F UPDATE)
NlsE, READ Rt, E REPEAT FOR UPDATES A-L

FOR UPDATE 11

V'IN] E

l. xxxxE (LOAD EVEN OID',S)
2. READ R't , E (READ oDD OID'S IN R't)

RETURN TO I

IN CASE OF A DISCREPANCY

LOAD THAT UPDATE AS A NORMAL P27

v37E51 E, PRo
V37E00E (Sets drift flaS)
OPT ZERO - OFF
OPT ZERO - ZERO

Psz-OPTION 3.AUTO OPTICS
AUT0 oPTICS SUCCESSFUL, REFSMIlAT VALID
AUTo 0PTICS UNSUCCESSFUL, D0 Psl

V]6 N65 verify CMC CL0CK (UPDATE)
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Back Color

G

9-2

TO CHECK STATE VECTOR CALL PzI
ffi. L'IHEN coMP cYCLE
IS COMPLETE

v06 N73t
READ R] (R] X IO=CURRENT ALT (NM))
COMPARE T0 S0ME KNOWN VALUE (E.G., FLIGHT PLAN)
IF ANSWER COMPARES - STATE VECTOR IS OK AND
P23 SHOULD BE USED TO IMPROVE IT.
IF GROSS ERRORS ARE OBSERVED, P23 IS UNLIKELY
TO CORRECT THEM. IN THIS CASE PTRFORM
V7I LOAD OF LATEST PAD S.V. - SELECT
POO TO tsRING S.V. TO PRESENT TIME.
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