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f£MC REFEFRENCE DATA
STAR LIST

Numerical
00 Plenet

1 Alphereatz

Z Diphde

3 Neavi

4  Achernar

S Polaris

6 Acamar

7 Menker
10 Mirfsak
11 Aldebaran
12 Rigel
13 Capells
14 Canopus
15 Sirius
16 Procyon
17 Regor
20 Dnoces
21 Alphard
22 Regulus
23 Denebola
24 Giensh
25 Acrux
26 Spica
27 Atlkaid
30 Menkent
31 Arcturus
32 Alpheccsa
33 Antares
34 Atrie
35 Rasalhague
36 Vega
37 Nunki
40 . Altair
41  Dabih
42 Peacock
43 Deneb
L4 Enif
45 Fomalhaut
46 Sun
47 Earth

&

DATE 4/16/75

Alphahetical
Acamar 6
Achernar 4
Acrux 25

. Aldebaran 1
Alkaid 27
Alphard 21
Alphecce 32
Alpheratz 1
Altair 40
Antares 33
Arcturus I
Atria 34
Canopus 14

Capella 13
Dabih 41
Deneb 43
Denebola 23
Diphda 2
Dnoces 20
Earth &7
Enif L4
Fomalhaut 45
Giensah 24
Menkar 7
Menkent 30
Mirfak 10
Navi 3
Nunk i 37
Peacock 42
Planet 00
Polaris 5
Procyon 16
Resalhague 33
Regor 17
Regulus 22
Rigel 12
Sirius 15
Spica 26
Sun 46
Vegsa 36

CcMC
REFERENCE DATA
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REFERENCE DATA

BACYK

COLOR

G DATE 4/16/73
1-2

VERB LIST (Decimal)

Display Oct- Compnt 1. (R1)

Display DOct Compnt 2 (R1)

Display Oct Compnt 3 (R1) .

Display Oct Compnt 1,2 (R1,R2)

Display Oct Compnt 1,2,3 (R1,RZ,R3)
Displey Decimat (R1 or R1,R2 br R1,RZ2,R3)
Disptay DP Decimal (R1,R2)

Monitor Oct Compnt 1 (R1)

Monitor Oct Compnt 2 (R1)

"Monitor Oct Compnt 3 (R1)

Monitor Oct Compnt 1,2 (R1,R2)
Monitor Oct Compnt 1,2,3 (R1,R2,R3)

"Monitor Decimal (R1 or R?1,R2 or R1,R2,R3)

Monitor DP Decimal (R1,R2)

Loed Cempnt 1 (R1)

Load Compnt 2 {R2)

Load Compnt 3 (R3)

Load Compnt 1,2 (R1,R2)

toad Compnt 1,2,3 (R1,RZ2,R3)
Display Fixed Memory

Request Executive (Initiate EMP's)
Request Haitlist (Initiate EMP's)
Recycle Prog :
Proceed Without DSKY Inputs
Terminate Function

DSKY Condition Light Test..... tsessacscesal=8

R8auest FFeSh Sta"t nnnnnnnn .ocnl.-bil----¢1 1‘

Change Prog (Mejor Mode)

Zero ICDU's .

Coarse Align CDU's (N20 & N91)......(N20) 2-19
(N91) 2-4

Fine Align IMU
Load FDAI Att Error Needles (NZZ)

Load Docked DAP (RO4) ... veeeereosonnses .e.2-13
Activate Docked DAP........ Y o I
Activate Undocked DAP......... tiscsascecss2=14d
Set Soyuz S.V. into CSM S.Vv, ‘

Load Undocked DAP (R03)..... .....a........Z ~14
Start Cred Defined Mnvr (R62)...ccee’e. ceesb-15

Please Perform

Please Mark _
Please Mark Alternste LOS (COAS)
Start Rend Backup Sighting Mark (R23).....4-5
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-3 ,

S5  CMC Time Update (Decimal)...vcvucnncessesst=16
*56 Terminate P20

57  Full-Track Flag Display...cceevisnencccsach=b
*58 Ensble Auto Mnvr/Rete Tracking in P20

259 Enasble ALl Jets (Docked DAP)

+60 Set N17 = N20

»61 Display DAP Atc Error

+62 Display Total Att Error (N22-N20)

+63 Display Total Astro Att Error (N17-N20)

64 Optics Angle Transform (R64).....vveeeees b6
65 Verity Prelaunch Align Optics (CSM)

t66 Set CSM S.V. into Soyuz S.V.

67 H-Matrix RSS Error Displey........ cerecececl=b
*69 Restart

70 Update Liftoff Time (P27)

71 Load Data Consec Address (P27) ....... eeeael1=15
72 Load Data Single Address (P27) ...veeaeaas1-13
73 Update CMC Time (Octat) (P27)
74 Initialize Erasable Dump via Downlink

(42 sec - HBR)
x75 Backup Liftotf

76 Ensble VHF Date Processing..... ceenes eeesolt=7
77 Disable VHF Date Processing....cccceeesaasd=7
*78 Update Prelaunch Azimuth
*80 Update Soyuz State Vector
+81 \pdate CSM State Vector

82 Start Orbit Param Display (R30)...........4~1

83 Stert Rend Param Display No.1 (R31).......4-8

85 Stert Rend Param Display No.2 (R34).......4-8
+86 Reject Rend Backup Sighting Mark
287 Enable VHF Range Marks......cecveen -
+88 Disable VHF Range Marks.....ccceaeuee N

89 Start Rend Final Att Routine (R63)........4~9

90 Reguest Rend Out-of-Plane Display (R36)...4-9

91 ComDUte Banksum..‘... ..... A..t!ll..-...-bdz-7

+93 Ensble HW-Matrix Initialization

+96 Terminate Intagration end Go to POO
(Select PDO by V37 after use of V96)

97 SPS Thrust Fail (P40)

99 Ensble Engine Ignition

sCallable with other extended verb in use
and does not lock out other extended verbs



1-4
NOUN LIST (Decimal)

Specify Machine Address =~ < XXX

(Fract) (R1,R2,R3)
Specify Machine Address . WOIXXX.

(WHhole) (R1,R2,R3}
Specify Machihe Address .01deg

(Depres) (R1,R2,R3)
Att Error R,P,Y .01deg
Angular Sep., Error .01deg
Angular Sed, ' .01deg
Option Code (R1,R2) - OCTAL
Bit Operator: OCTAL

Address, Bit 1D, Action
Alarm Date OCTAL
Alarm Codes DCTAL
Channel to be Specitied (R1) OCTAL
“TIG (NLC) -hre,min,.01s8cC
Option Code {R1,R2) : OCTAL
TIG (NSR? : hrs,min,.01sec
Ster Tracker 0G,1G6 ' arc min
Increment Machine Address (R1) - DCTAL
Time of Event hrs,min,.01sec
Astronaut Total Att ' R,P,Y .01deg
Autb Meneuver Angles R,P,Y .01deg
Star Tracker DG - (R1,R2) -DCTAL
Present {CDU Angles R,P,Y .01deg
PIPA Pulses X,Y,2 {(R1,R2,R3) pulses
New 1CDU Angles - R,P,Y .01deg
Docking Angles (P50) .01deg
Delta CMC Clock Time hrs,min,.01sec
Checklist (please perform) " OCTAL
Prio/Delsay, ADRES, BBCON OCTAL -

{R1,R2,R3) -
CMC Self-Check On/0ff Su OCTAL
TIG (NC2) : hrs,min,.01sec
X=SM taunch Azimuth .01deg
Target Code (gyrocomp veritfy) DCTAL
Time of Rend W-Matrix hrs,min, .01sec

Initialization . '
Time from Perigee hrs,min,.01sec
Time of lgnition (TI@) hrs,min,.01sec
Time of Evant hrs,min,.01sec
Tima trom Event hrs,min,.01sec
Time ot CMC Clock - hrs,min,.01sec
TIG ¢TP!) hre,min, .01sec -

G DATE 4(15/75
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40

41
42
43
L4
45
46
47

48
49

50

52
53

54
55
56

57

58
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G
1-5
State Vector Time — hrs,min,.01sec
TIG (last mnvr) hrs,min,.01se8cC
TF GETI/TFC min~sec
VG ' .11ps
AV (accumulated) .1fps
Target Azimuth .01deg
Elevation .001deg
Code (N30) 0000X -

Apogee Alt (HA) (PAD) .1nm
‘Perigee Alt (HP) (PAD) Linm
AV (required) .11ps
Lat (+ North) | Rho See EMP .01deg
Long ¢+ Eest) | Gamma ASTP-75 .01deg
‘Alt (Pad) .1nm
Apogee Alt (HA) (PAD) nm
Perigee Alt (HP) (NS0) (PAD) .1nm
TFF min-sec
Marks (VHF-Optics) WXBXX
TF GETI (next burn) min-sec
MGA .01deg
Undocked DAP Contig (R1,R2) OCTAL
CSM Weight or CSM/DM Helght LBS
Other Vehicle Helght LBS
Pitch Trim .01deg
Yau Trim .01deg
AR .01nm
AV L1ips
Source Code (1=Optics,2=VHF) 0000X.
AR (miss distance) .Inm
Periges Alt (HP) (PAD) .lnm
TFF min-sec
CENTANG (CSM) .01deg
Range L01nm
, Range Rate .1fos
Phi (SXT/Llocal hori2) .01deg
Range .01nm
Range Rate .1fps
Theta (S/C +X/locsl horiz) .01deg
Precision offsets CODE
E (Elev Angle) .01deg
Vehicle Rate R,P,Y .0001deg/sec
No. of Halt Revs XXXXX.
AH (NCC) .nm
AH (NSR) .1nm
AV (TPI) .1fps
AV (TPF) .tfps
AT (TPI-NOMTPI) min-sec
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60

61
62
63
64

65
66

67
68
69

70
M1
72
73

74
75

76
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1-¢
AV LOS X.Y.Z (R1‘RZ.R3) .1f°!
G Mex .01¢g
V¥ Pred fps
Goemma El .01deg
Impact Lat (+ North) .01deg
Impact Long (+ East) .01deg
Heads Up/Down (+ Heads up) +/-00001
vl (Inertial Vel Mag) fps
HDOT (ALt Rate) fps
H (ALY)Y (PAD) .1nm
RTGO from 0.05 G to Splash .1nm
VIO (Predicted Inertial Vel) fps
TEFE (Time from .05G) min-sec
Drag Acceleration .01g
vl (lnertial Velocity) fps
RTOGO to Target » 1nm
Sampled CMC Time hrs,min,.015ec
(tetched in interrupt)
Beta (Cmd Bank Angle) .01deg
CRSRNG Error .1nm
DNRNG Error .1nm
RTOGO to Target .1nm
Let, Present Position (+ North) .01deg
Long, Present Position (+ East) .01deq
Beta (Cmd Bank Angle) .01deg
V]l (Inertisl Velocity) fps
HDOT (Att Rate) fps
Beta (Cmd Bank Angle) .01deg
DL .01g
VL fos
Sensor/Star Code (betore mark) OCTAL
Sensor/Star Code (after mark) OCTAL
Time of Opt. (R27) hrs,min,.01sec
Alt (P21) (PAD) 10nm -
vel (P21) fps
Gamma (P21) .01deg
Beta (Cmd Bank Angle) 01deg
vl (lnertial Velocity) tps
Drag Acceleration .01¢g
AH (NSR) LAnm
AT (TPI-NSR) min-sec
AT (TPI-NOMTPI) min-sec
Range +01nm
Range Rate L1fpe
TFO (Time from Optimization) min-sec
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99
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1-7
Range .01nm
Range Rate , .1tps
Theta/Phy (see NS3 & N54) .01deg
Axis Yaw .01deg
Axis Pictch .01deg
Omicron .01deg
P20 Opt 2 Rate .0001deg/sec
P20 Desdband .01deg
-TF GETI/TFC min-sec
VG fps
AV Caccumulated) fps

AVX,Y,Z (local vert) (R1,R2,R3) .11ps
AVX,Y,Z NSR (local vert)(R1,R2,R3) .1fps
AVX.Y,Z (control axes) (R%,R2,R3) .1fps

AV (next mnvr) .11ps
AH (next mnvr) Linm
AV (3rd mnvr) .11ps

VGX,Y,Z (control aexes) (R1,R2,R3Y .1fps
AVX,Y,2 (local vert) (R1,RZ,R3) fps

Docked DAP Config DCTAL
Chan 5 Inhibit OCTAL
Chan 6 Inhibit OCTAL
Ptanet X,Y,2 (R1,R2,R3) .XXXXX
Docked DAP Rate .0001degfsec
Docked DAP DB , .01deg
Rend Out-df-Plane Y (CSM) .01nm
Yy DOT (CSM) L fps

Y DOT (Soyuz) +11ps

Optics Angles Shaft (R1) .01deg
Trun  (R2) .001deq

New Dptics Anples Shaft (R1) .01deg
Trun (R2) .001deg

A Gyro Angles X,Y,Z ¢(R1,R2,R3) .001ded
COAS LO0S Shaft (R1) .01deg
Trun (R2) .001deg

TIG (NC1) hrs,min,.01sec
Y (CS5M) .01nm
Y Dot (CSM) .1fps
Y Dot (Soyuz) .1fps
System Test [nputs (R{1,R2,R3) XXXXX.
System Tast Resultsd KXXXX .
- XXXXX

XXXXX.

Pos Err ft
Vel Err .1fps

Option {(0=No Reinit,1=Rend) 0000X.



G
" 1-8

NSO N25 CHECKL IST CODES

R1 Cnords Acticn

00013 Key in

0001%4 " Kay in

00015 Perform

00016 Key in

00017 Perform

00020 Perform

00041 Switch

00062 Key in

00204 Key in

v04 NO& (N12) OPTION_CODES

R1_Code Purpnsae

00001 - Specify IMU
Orientation

00002 Specify Vehicle

00004 Specity FULTKFLG

] . Setting

00012  Specify P50
Opticn

00013 .  Specify PSS
Option

00024 Specity P20 Mode

DATE 4/16/75

Eunction

Gyro Torque Option
{P52,P5%4)

Fine Align Option

Celestial Body Acq

Terminate Mark Sequence

MINKEY Rendezvous

" MINKEY PC Pulse Torquing

CM/SM SEP to up
CMC to STBY
Engine Gimbal Test Option

loput for R2

1=PREF
2=NOM
3=REFS

1=CSM
2=Soyuz

0=VHF and Optics
1=VHF or QOptics

1=Acq 5§
2=Acq SS/ST
3=Ind. Source

1=IMU Atigned
2=1MU Not Aligned

0=Rend (VECPOINT)
1=Celest body (VECPOINT)
Z2=Rotate

4=Rend (3-Axis)
S=Cetestial body (3-Axis)



&
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00107 Star tracker angles out of Limits (P55),
00110 MARK REJECT hus been entered but ignored.
Continue ,
00113 No inbits (Chan 16).
Continue; if alarm recurs use MDC DSKY.
00114 More matks made than desired.
Continue
00115 V&1 N91 keyed with OPTICS MDDE not in CMC.
opTICS MODE - CMC and OPTICS ZERO =~ OFF
00116 Optics sWwitch ultered before 15 sec
zero time elapsed,
OPTtCY ZERD - ZERO (15 sec)
00117 .~ V41 N91 keyed but CMC has reserved ocobu.
Consult STDN (Alerm should not occur)
00120 Uptics torque has been requested but
optics have hot been zerded since tast
FRESH START or RESTART.
OPTICS ZERO - OFF, then ZERD (15 sec)
00121 1n 0.05 sec following mark, an ICDU '
changed by more than 0.033 degree.
Repedt MARK
(m)00205 PIPA saturated,
Use SCS control (GEN 12)
00206 The IMU zeru routine has been entered With
both the GMBL LOCK Lt and NO ATT Lt on.
Coarse align to 0,0,0; resetect V4OE
(m)00207 1SS turn-on reguest hot present for
90 sec (G&N 78/3).
(m)>00210 The IMU is not operating (GEN 123,
(m)>00211 Coarse atign error > 2 deg.
1f P52 or PS4 in progress, wait for
E 50 25 00015 (CMC witl pulse torque
IMU st 0.5 deg/sec), then continue; if
v41 N20, repeat. (GEN 12)
(m)00212 PIPA #ail, but PIPA {s not being used.
PIPA Check (GE&N &/7)
(m)00213 IMU not operating With turn-on reauest,
(G&N 7a/11)
00214 Program using IMU when turned off.
Exit progran

ALARM CODES/
CMC RECOVERY



ALARM CODES/
CMC RECOVERY

BACK

&

(m)00217

00220
00401

00402
00404
00405
00406

00421

00500
00501
00600
00601

00602

00603
00611
{(m)00C777
01102
(m)01105
(m)01106

(m)01107

COLOR

G DATE 4/16/75
1-10

IMU coarse slign or pulse torgue
difficulty has occurred.
It code 00211 also, perform 00211 cure
only; then reinitiate current program.
It alarm recurs, terminate use of
ISS (GEN 12)
IMU orientation unknown.
Align IMU, or if aligned set REFSMFLG.
Desired middle gimbal angle §s excessive.
Call N22 - maneuver if MGA <85 deg, or
realign IMU
Second MINKEY pulse torque must be done.
Target out of view (90 deg test).
Acceptable star pair is not availseble.
Rend navigation not operating.
Select P20 (Opt 0 or &) or continue
W-matrix overflon.
Notity STDN but continue (W-matrix
automatically reinitialized at next mark)
Not enough jets for Pitch/Yaw (Docked).
Not enough jets far Roll (Docked).
Failure in Phase Match Iteration (P31,P32).
Failure in Height Mnvr lteration (P31,P32).
Failure in Outer Loop Iteration (P31,P32).
Failure in GRDTP! iteration (P31,P32,P33),.
No TIG for gtven Elev Angle.
ISS warning caused by PIPA faill.
Perform ‘CMC RECOVERY' (G/1-14) (G&N &)

- CMC Self-Test error.

Downlink too fast.
RSET; if alarm recurs, Downlink Failure.
(GEN 12) o .
Uplink too fast. :
RSET; .if slarm recurs, Uplink Fsilure.
(GEN 12) ‘
Phase-Table failure.
Assume Eras-Memory §s destroyed (GEN SSR-3)
If Comm: 1. Contact STON
V74E (erasable ‘dump downlink)
(42 sec -« HBR)
. Do P27 (as necessary)
V37E 51E, PRO, V37E O0OE
V46E (V4S5E docked)
. OPTICS 2ERD - DFF, ZERO
. 'REASONABLENESS CHECK® (B/1-=14)
1t alaerm recurs, CMC Fallure

NOWVISSW N
L] L] -



01301

(m)01407
01426

01427
01520

01600
01601
01703

{m)>03777
(m)04777

(m)07777
(m)10777

(m)13777
(m)i4777
*220430

*220607

*221204

*%21206

ve21210

1021302
1221504

g DATE 4/16/75
1=11

Arcsin or srccod input s greater than one,
Notify STON, continue

VG increasing (GEN 12).

IMY unsatisfactory (entry).
Realign or use SCS ‘

IMU reversed {entry).
Note FDAl operation 1s inverted

V37 request not permitted at this time.
Wait till. COMP ACTY Lt not on continuously
- raselect V37 or if P62-P67, select POO
and then desired program

Overtlow In drift test (gnd test slarm only)

Bad IMU torque sbort (gnd test alerm only)

Insutficient time for integration.
158 warning
IMU & ICDU fails

155 warning caused by

Probable S.V. uplink required

otherwise reselect program

Reselect program
keyboard & Display #larm during internal use

TIG slipped
1CoU feil (GEN &)
caused by
155 warning
IMU, ICOU, & PIPA
faits (GEN 6)
No solution to conic subroutine.
Second Job attempts to go to sleep via
Do not attempt use of IMU while CMC {s
See 21204

caused by

155 warning caused by
1S5 warning teused by ICOU & PIPA fails
(G&N &)
IMU tatll (GEN &)
IMU & PIPA falts
(GEN &)
155 warning caused by
(GEN &)
Orbital integration has been terminated to
avoid possible infinite loopn.
Notify STDN
Reselect program
Negative or zero time Waltlist call.
1f Ave-G or extended verb on, contlnue}
keyboard and display progrem.
See 21204
Second bttempt is made to stall IMU.
using 1t
S50RT called with hegative argument,
See 21204



421502
2121521

31104
31201

*31202
431203
31211

+32000

(m)
T {2xxnn)

{3 xnin)

 NOTE

)

H

| 724)

* e} DATE 4/16/75
1-12
Illegal flashing displey.
See 21204
P01 selected and P11 has already been
performed. :

Select correct program

Delay routine busy.
Reselect extended verb or continue with
program

Executive overtlow - no VAC Area.
Reselect extended verb and/or continue
program

Executive overflow ~ no Core Sats,
See 31201

Waitlist overflow - too many tasks.
See 31201

[llegdal interrupt of extended verb.
Reselect extended verb after optics

. marking Ys completed. '

Docked DAP cycles overlap.

Maltunction Procedure indicated

Generates restert (no Lt), F VS7'(POUDOO)
Restart {no (t) and progrem continues
t4.8., artempted recovery) (BAILOUT)

ALl »* plerms aét as + type ¢ they
beeur when Ave-G 15 on or disglay
tybe extended verb 15 active
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1-13

LCMC RECOVERY -~ .
1¢ P06 lnadvertently Satected Cuirh F 50 25 _00062): .

4. 8. Press PRO to STBY, then PRD to F 37
or b. V37E 00E _
2. V37 51E, PRO, V37E OOE (Sets DRIFTFLG)
3. V2SN7E, 77E, 10000E, 1E (Sets REFSMFLG)

V99 N99

VZ5NO1E

00000E

+99999E

+G0999E

+99999 CLR,CLR,CLR
00000E

00Q000E

00000E

v w8 = e

O~ WN =

1f OPR ERR, begin again
14 10S Refore P27 CME Auto Update Completed:

1. B. DSKY V33 NOZ2: Key ENTR N
or b. DSKY V21 NO1 (NO2)3 Key V34E
. UPLINK ACTY Lt - out, POO or P20 displayed

2
3. UPTLM (MDC) - BLOCK

1f leave MINKEY & Reentect

14 VHE marks desired, must redo V87

It is NOT necessary to redo V57 ‘
14 backup bptics marks desired, must redo V54
1f VHF dats orocessing desired, must redo V76
1+ MINKEY sequence is exited following TPM1
and reentereﬁ by selecting P36, CMC will not
be aware thet TPM1 has been performed.
Eotlowing TPM2 burn, CMC will reselece P36.

14 STRY it Remains On During 'CHC POWER UP 'z

1. V37E 00E, then repeat bower up (alternhate DSKY)

2. If STBY Lt still on: )
cb CMPTR MNA & MNB (2) - open, then close
3., Vv74E (erpsable dump downlink) (42 sec - HBR)

VI N =




G DATE 4716778
1-14

1.  V47E (Soyuz $5.V. to CSM slots) i
2. P77 (Braking): N33 = 51:25:44.10 o
N81 = (-15.8, -1.3, -23.5 fps)
3. P77's (rom T!G & negetive nom AV - Rend Book)
for each maneuver not yet executed ~-- load in
reverse order to rend (TPI, NSR, NCC, NC2, NC1)

1f linghle ta Lall P00, Pertorm Steps in Order as Ren’d:

1. V96E
2. V36E, walt 15 sec, VI96E
or GOJAM (RSET + MARK REJ simultaneously),
wait 15 sec, V37E 0OE _
3. Perform 'FRESH START RECOVERY®

Burn S§CS _
V36E prior to PRO on N85 (Prevent S5.V. updste)

1

2.

3. P77 {load burn AV's)

4, Perform 'FRESH START RECOVERY'’

1f VI4E or GOJAM Perfnormed, or Alarm 011027 Occurst
Pertorm 'FRESH START RECOVERY'

FRESH START RECOVERY (SSR-3)
Contact STDN
V74E (ersseble dump dount!nk) (42 sec - HBR)
Do P27 (as necessary)}
V37E S1E, PRD, V37E 00E (Sets DRIFTFLG)
V46E (V45E Docked)

- OPT ZERO - OFF, then ZERO
Perform ‘REASONABLENESS CHECK®

BEASQNABLEHESS_LHE£K_LIlHE;_S.M.‘_nnd_BEESHHAIl
V16N65E
V82E (both dptions), VB3E

V37E S52E, AUTO OPTICS Check (2 stars)
(N0 GO - do P51}

(For further 5.V. check, do P21 or P29' STDN
contact req ‘d) : _



&
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1-15

LMC_MONITOR/UPDATE

P27 CMC UPDATE
VI7E 00E (Not nec. it P20 Opt 1,2,5

2 F 21

3 F 21

4 F 21

5 F 21

tn foreground or V96E)

Ailtg lpdates .

UP TLM (2) - ACCEPT
UPLINK ACTY Lt - c©n

+Poss LO9 before completiont
»'CMC RECOVERY® (G/1-13) x

Update complete!

UPLINK ACTY tt - out
uP TLM (MDC) - BLOCK

vaice (PADY Uodata:

V71E Losding Consec Addresses
or V72E Loading Single Addresses

01 R3 Verity buffer address 304
R1 Losd index data from PAD, E
R3 Verify next buffer address 305

01 R1 Load next data from PAD, E
Repeat Step 3 for all dets

02 R3 330

(Verity
Data)

VINAE

R3 304E

R{1 Verify index date

N15E (R3 309

R1 Verity data

Cohsecutive ENTR'y display remaining
dats. Note octal ident (01-24)
of ihcobrrect dats

KEY REL, to §

02 R3 330

{Change)

Losd vctal indent, XXE to 3

{Atcept Update) Key V33E

P00 or P20 Displayed (Key POO 14 VOBEY -
Pertorm "REASONABLENEBS CHECK' (6r1-14)

&

CMC MON/UPDATE



CMC MON/UPDATE

l COLOR

BACK

DATE 4716175

1 V37E 77E
F o6 33 TIG Chrg,min, .01sec)
Load TIB
PRO

2 F o6 B4 AV XY, 2 (LW ‘ (.11ps)
Load AV
PRO

3 F 37
V55 _CMC TIME UPDATE (Dacimal)

VSSE ’
£ 21 24 Load A CMC Time thre,min, O1sec)

2 V16N65E
Check Updated Time
V37E OCE



6 DATE 6/23/75%
1-17

A.  efHANGE DATA IN FRASABLE (SINGLE ADDRESS)
- HEMORY

VZ21N1E
F 21 01 toad ADDRESS (R3), E
Load DATA in R1, E

B. DISPLAY/VERIEY DATA IN (SINGLE ADDRESS)
ERASABLE MEMORY

VIN1E
01 0 Load ADDRESS (R3), E
Read DATA in R1

cC. ‘ *[HANGE DATA IN FRAGARIE (CONSEC ADDRESS)
HEHORY

V21N1E, (ADDRESS) E
F 21 01 Load ADDRESS (R3), E
Load DATA in R1, E
Ni1SE (for next word)
ENTR (for each succeeding word)

D. DISPIAY/VERIFY DATA IN (CONSEC ADDRESS)
ERASABLE MEMORY

VINIE,
01 o1 Load ADDRESS (R3), E
Read DATA .in R1%
N1SE (For next word)
ENTR (For easch succesding word)

+NOTE: 1f date is loaded over a flashing displey,
V21 NO1 will be overwritten following
XXXXXE. Re-kay VYZIN1E befors esach load.
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1-18
ELAG HWORD DISPIAY ELAG_HORD SET/RESET
1 VINIE, (FLGWD Address) E 1 V25N7E
2 01 0t R1 FLGWD, R3 ADDRESS F 21 07 (Losd FLGWD Address) E
3 KEY REL N
2 F 22 07 (Load Bit Code) E
3 F 23 07

(Set Bit) 1E
(Reset Bit) E
2To determine code:
_Find bit in chsrt. Number above
bit (4,2 or 1) §s code.
(Used in correct octal position)

For rore than one bit, add codes.

Exemples: Bit ' Cni&,_
’ 3 4
6 40

7 100
15813 50000




G
1-19
FLAGHORD BIT ASSIGNMENTS

DATE 4/116/75

T 7 ) T 1 T T 4 T T 7 T T 7 L
FLCMRD | ADRS -
RN D BIT 13 BIT A2 BIT 11 BT 10 | ‘BIT @ BIT ¥ 8T 7 BIT 6 BIT 3 BIT ¢ nr s ”T 2 K
] 7 JSMITTH | P33.1FLG | PSO.1FLG | ATMFLAG | P3OFLAG | MEEDLFLG | IMusE RMOVZFLG | SETHK NCIZFLE | CYCo1F1G § FREEFLAG | mcinTéie | prerLas
. (RS IFLA
1 75 | 2JETSFLG | STIKFLAG | ERADCOMP | WoDOPOY | ResBuRM | . LMTRG | WeLPFLG | CSMUPDAT | UPDATFLG | IDLEFATIL } TRACKFLG | MARKFLG ] ITERISM | BUESSSM | AVECELAG
(NJETSFLG) CERADFLAG) CENGZFLAG) | (TARGYFLG) CVEMUPFLG) (SLOPESH)
2 76 | ORIFTFLG | RZIMARK | ITERFLG | P21FLAG | STEERSK | skipwwe | Impuisw | xOELVFLG | FIRSTELG | FINALFLG | REVFLAG | PFRATFLG | SOFLAG | CALDMANZ | NOOIW3Z
HAVEELEY (BODOFLAG)
(ETPLFLAG)
3 77 | vS0utaFL | GLokFAIL | REFSMFAG | 300++FLG | S01+¢FiG | VvFLAG | POOFLAG | PRECIFLG 45/46FLG | STATEFLG | CONICINT | CSMINTSW waTieT
- CULTFLAG CINTYPFLGH| (VIRTFLAG) (DINOFLAS)
o 1100 | RARRI0LE | PRIDIDLE | NORMIDLE | POSPFLAG | mamewall | woRMwatt | macutkey { wRmwTkey | pROWTKEY | PINBRFLG | RUPTRARK | RUPTNGRN | HKOVNORA | VNFLAG ] YDEPELAG
(NRKIDFLE) | (PRIODFLG) FNRNIDFLG) CMKALTFFG) | (NMATTFLG) | cARxMVFLG) { <NRRNVELG) | CPRONVFLE) RUPTFLE) | (KRUPTFLG) | cAKOVFLAG)
s Jro1 { oskveLac FSTINCRP | NEWTFLAG ENGONFLG | 3AXISFLG | BRUPLD XOSOLNSM RENOWF: 6
CINCORFLE) (GARBKFLG) (SOLNSH
s 102 | 0aPeITs | DAPBITZ | STRULLSW | CMDAPARW | GAMDIFSW | GOMEPAST | RECVELSW |  EGSW | WOSMITCH | KIND INALSH LATSH 03GSH cosTRY rmIE
ENTRYDSP
7 fros | vermirig | tvsuiten | 1oneias | asTartac | TineriaG | woRms RVEM | GOREBYTE VITFLAG - werockrL | verIFLAG | cmaTTen TFFSH
(GOKEBT) ATTONLE)
' REWIFLG UTFLAG IFINFLE | ORDERSW APSESH | COBAFLAG | VR6ONFLG | ReTFLAS P
9 J1es | sutover RAXDEFLG wRFLAG | wirsoure | nzzearLG | R22ERKDS OUITFLAG | R31FLAG [ MIDTFLAG | mIvavrié | avemiosw
¢ N17)
16 106 | pomancic § INTINUSE | INTGRAB | REJCTFLG | HOSUPFLG EXTRANGE | P3SFLAG | AUTOSEG | TCOMPFLG | MANEUFLG | PTv93FLG | TRPINKFLG | FIRTRFLG | PCFLAG
CINTFLAB) |CREIRTELE) .
1n |z RZTFLAG | CYCLFLAG | WOUNFLG | W77rLag | AZIWFLAG | FIXFLAG | SWAPFLAG | PABFLAG | PZSFLAG | TDFLAG RZ7UPZ R270PS




LHANHEL_SEILBESEI
NOTE: Only Channel No's <30 may be used
1 Display output channel |
-2 V2SN7E

F 21 07 (Load Channel Number) E
’
3 F 2207 (Load Bit Code) E
4 F2307
(Set Bit) 1E
(Resat Bit) E
*To determine code: v
Find bit in chart. Number above
bit (4,2 or 1) is code. =
(Used in correct octal position)

_ For more than one bit, add codes.

Examples: Bit Code
3 4
6 40
7 100
15813 50000

G
1-20

DATE 6/23/75

QISPLAY OF INPUT/OUTPUT CHANNFIS

VI1IN10E ‘ |
F 0t 10 (Load Channel Address) E
R1 OCT CONTENTS OF SPECIFIED CHNL

MOOF SWITCH OVERRIOE

NOTE: Place switch(é) to desired
mode before proceeding

(Vis Channel 31/33 Control)
V21N1E, 373E, A0ODO ENTR

A=0: Use suitches
_ (SC CONT and CMC MQODE)
CMC FREE
CMC HOLD
CMC AUTO
6 or 7: SCS

2= 3= 3
W n i
LN N

Use suitches (OPTICS)
0PT CMC

QPT ZERO

OPT MAN

[ofofe]w)
H
wWN O
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1-21 :

CMC INPUT/OUTPUT CHANNELS

L3 H 1 & Z 1 4 Z T & 1 1 L) H 1
CHANNKEL NANE
BIT 15 BIT 14 BIT 13 BIT 12 BIT 11 BIT 10 BT 9 BIT & BIT 7 BIY & BIT 5 8IT & BIT 3 BIT 2 BIT 1
1 L SHFY PULSE CENTRAL PROCESSOR REGISTER L, BITS 16-1
» 4 ] SHFT PULSE CENTRAL PROCESSOR REGISTER O, BITS 16-1
3 |HISCALAR SHFT PULSE HIGH-ORDER SCALAR CHANKEL, BITS 14-1
& JLOSCALAR SHFT PULSE LOW-ORDER SCALAR CHANNEL, BITS 14-1
5 | PYJETS Bhz ~Yu/ex|@3: sYH/-X1D41 -YW/I-XID3: +YWZeX|A4: -P/ex |a3e oPf-x JC42 -PI-X C3: +PIeX
out 263 -V 153 +¥M 163 YW 23z YN 14 132 +P 24: -P 133 +P
6 |ROLLJETS €23 -Rie¥ [Ct: oRZ-Y |AZ: -A7-¥ |At: +R/eY |D2: -R7+Z §D1: -2 |B2: =Ri-1 1811 *R/e2
N 22: -R 21: sk 12: -R 11: *R
= 4 7 JSUPERENK F-EXT 7 F-EXT & F-EXT §
L) oute RELAY RELAY RELAY RELAY RELAY RELAY RELAY RELAY RELAY RELAY RELAY RELAY RELAY RELAY RELAY
ADRS & ADRS 3 ADRS 2 ADRS 1 BIT 11 81T 10 BIT % RIT & BIT 7 BIT & BIV S 81T & BIT 3 BIT 2 BIT 1
1t fosaLmouT $PS ENGINE RESET DSKY|TEST CONR OFR ERR N FLASH | KEY REL JTERP LANP yPLINK CONP ACTY 1S5 WARN
ONJOFF STATUS LTS|{BITCAVE-G) LANP (W11 ALTY LARP LANP
ouT |12 § (HAw12 155 TURNON SiviE SIvE 1MJ DISABLE ZERQ SIVE TAKE-|TVC ENABLE Iy ERROR 2ERD iU COARSE OPYICS ERR] ZERO
DELAY DONE| CUTOFF [ISEQ START OPTICS DAC|] OPTICS JOVER ENABL CTR ENABLE 1C0U'S FALN EWABLE TR EMABLEJOPT COU'S
13 | cHARYY ENABLE |RESET TRAP|RESET TRAP|RESET TRAP| STANDBY {TESV bskY ONLNK HORD] BLOCK ENABLE VHF DATA YHF RANGE
TeRUPT |32 (B10-1) |31B(B12-7)|S1A (B6-12] ENASLE LIGHTS ORDER CODE| INLINK [CROSSLINK [READ ACTY SELECT
14 | CHANTA DRIVE ORIVE DRIVE oRIVE TvC |ORIVE Tvc |GYRO ACTY § NEG &YRD |00=NO GYRO 10=Y GYRO GYRQ
hux couy couz YAN/COUT [PITCH/CDUS) TORD CnO [01=X GYRO 11=Z GYRD} ENABLE
13 MHKEYIN HOC KEY nocC KEY KOC KEY MOC XEY MDC KEY
COOE BIT SfCODE BIT &|CODE BIT 3 CODE BIT 2]CODE BIT 1
16 [MAVEEYIN MARK REJ MARK NAV KEY RAY KEY MAV KEY NAY KEY AAY KEY
tobE BIT 5|coDE BIT & |CODE BIT 3[CODE BIT 2[CODE RIT 1
soel cuanzo [twe Teme  [1ss TurwoM IMu FATL 1ICOU FAIL | IMU CAGE |SC CONTROL 1y OPTICS COU LIFT-OFF
L 1N LINITS | REQUEST OF $Ive [OPERATE 0K Fall {SIv8 516
] cvarii &tk S/C |FREE MODE |HOLD MODE THC -2 THC +2 ™C -¥ THC Y THE =X THE sx  JRHC -ROLL [RHC <ROLL | RHE -YAN RHC oYAR [RHC ~PITCH|RHC +PITCH
CONTROL
32¢] CHAN3Z PROCEED WIC -ROLL [MIC <ROLL { MIC -Yai | MIC «vAd |MIC -PITCH|RIC +PITCH
33¢| onanss JosciLLaTor| COMPUTER JPIPA FAIL ] DOMNLINK | » UPLINK CHC OPTICS| ZERD OPT YHF RANGE
ALARN WARNING TOO FAST | TOO FAST MODE MODE DATA 0K
36 oNTM1 FIRST DONKLINK WORD OF TW0 WORDS
ouT |33 DNTH2 SECOND DOWNLINK WORD OF TWO WORDS
77 | RESTART - SCALAR SCALAR COUNTER VOLTAGE MIGHT RIPTLOC TC TRAP PARITY PARITY
MONITOR ORL FREQ FAIL FAIL FAIL WATCHMAN FAILCERAS) |FAIL(BOTH)
T 13 8IT 14 eIT 13 BIT 12 BIT 11 e1T 10 BIT & BIT & BIT 7 MT & BIT 3 BIT & BIT 3 BIV 2 BIT 1
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THIS PAGE INTENTIONALLY BLANK
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1-23
ERASARLE MEMORY PROGRAMS
ASTP_EMP L 1ST
The following List represents only those

EMP's which may have applicatfion to ASTP,
EMP_NO. T1ILE DF EMP
SL-3 GDC REFSMMAT Determination, IMU Fail (G/1-24)
SL-4 Backup Optics Variesnce in R2Z with Degraded
IMU or Optics
SL=5 Marking with Faited Mark Button (G/1-2%)
SL-6 DSKY Display of VHF Range During P37
SL-9 Inhibit IMU Coarse Alignment due to Runaway
CDUZ During Coasting Flight (G/1-26)
*SL-15 VHF Manual Renge Input (G/1-27)
SL-21 Enter P51/P53 if IMU Operate Bit hes Failed
0ff (G/3-13, Step 3}
SL-22 SPS Gimbal Drive Test (G/2-9
«SL-23 Monitor Jet-On Failure (G/1-28)
*SL-26 160U Transient Monitor (Non-Rend) (G/1-29)
*SL-27 Single ICDU Transient Monitor (TP1 to TPF)
(G/1-31)
*SL-2B Combined 1CDU Transient and Jet-On Monitor
(G/1-32)
*S5L-50 GDC REFSMMAT Realign, IMU Failed (G/1-33)
*ASTP-7% S-BAND Antenna Angle Computation (G/1-35)
*ASTP-76 Translational Impulse Mode (G/1-36)
*ASTP-77 MA 083 Raster Scan Maneuver (G/1-37)
*Requires a P27 uplink of program coding.
EMP GENERAL RESTRICTIONS
1. EMP's are not protected sgainst hardware restart
(SL-23 excepted). If a RESTART occurs, repest
procedure.
2. A Fresh Start (V36E) will generalty cause EMP
operaticn to be terminated. ,
3. EMP's will not overwrite erasable PADS or fixed-

memory programs, but indiscriminate selection
of programs and/or extended verbs can cause
EMP’'s to be overwritten. Refer to specific EMP,

EMP'S
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4, The following matrix reflects for ASTP those
EMP's Which are not compatible due to areas of
tommon coding (N26 excluded):

Specified EMP 39 Overwritten

1f EMP [ SL; SLy SL; SL{ASTP|ASTP|ASTP
Loaded | -23|-26|-27|-28|-75 |-76 |-77
SL-23 |--- X X X
SL-26 = X X | X X

5L-27 X |=---] X[ X X

5L-28 X| X| X |---| X X X
ASTP-75 X | X1 X J==~1X
ASTP-76] X | X | X | X | X [|=== | X
ASTP-77| X X -=-

EMP SL-50 is compatible With the sbove EMP's,

Purpose:
A means of using the GDC In place of the IMU to
determine S/C orientation. EMP SL-3 bypasses
the first part of PS1 to permit use of the
progrem with the GDC.

Restrictionsi

Do not start the EMP with extended verbs

. running or from anything but POO,

2. The IMU poker switch must be off before
starting the EMP,

3. Constant attitude must be meintained from

- loading GDC angles until MARK.

4, Perform rendezvous optics marking atter
GOC REFSMMAT Determination only 14 N20
is loaded to FDAl vilues.

5. GDC REFSMMAT Realign {G/3-15) must be repmssted
frequently 1f an becurate alignment is to
be maintained, due to high GDC drift rates,

Procedures: 4
Perform ‘GDC REFSMMAT DETERMINATION' (G/3-13)

hs




G DATE 4/16/75

Purpose:
A means of using the LEB DSKY to inform the CMC of
an optics mark whenever the MX PB or MK Input Channal

has failed.

Restrictions:

1. The EMP cannot be used if either the MK PB or
the MK REJ PB has failed hard-on.

2. The EMP cannot be used 1f the MK channel bit
has tailed off and the MK REJ channel bit
has failed on.

3. Execution of the EMP is not retiable if the MK
or MK REJ chennel has failed intermittently on.

4. 1+ the MK channel bit or both the MK and MK REJ
¢hannel bits have failed on, the MDC DSKY
{essentially a twbo-man operation) must be used
‘tg execute the EMP with any key on the LEB DSKY
depressed to effect the mark.

5. The EMP cannot be used to perform MK REJ's.

Procedures!
1 Vv25N26E, 1E, 2151, 16067E
- ¥31 (Do not ENTR)

2 When SXT ready to mark: key ENTR
. {Must use LEB DSKY)

NOTES: Use MK REJ to reject.
As tong es 31 remains in verb window,
ENTR may be used to MARK, Otherwlse,
V31 must be re-keved._
In P20, the EMP does not interfere
with normat DSKY operations (e.g.,
V76E and V16N76E are permitted).

3 TERMINATE: V21N26E, E
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Purpose:
A means of inhibicing IMU coarse alignment due to
I??U:{ monitoring of @ runaweay CDUZ during tosesting-
4] A

Rastrictions?

1. The trew must asSume totisl responsibility
(1.8., monitor GDC Bull) to svald sn dctusl
gimbal—lock condition and subsequent 1MU Hump.

he CMC lopgtec tu provide an sutombtice tobrse

stign 18 bypassed by the EMP,

2. SBince the GIMBAL LUCK stutus lemp remeins on
continuoualy (ruvhseyuencs of the runbiway CDUZY,
B primary visudl cu# bf en asctusl Impending
gimbal-lock conditlon 14 lost to the crew.

3. Consutt STDN for SPS burhd (TVC DAP will not
operate normally with EMP ruhning).

4, Consult STDON for artery CAve=-8 will not be wnabied
in P62 with EMP running?).

5, buring trahsletions, DAP performance will be
degreded (overcontrol but stable),

6, Do not select v4d (aetivaty CSM DAP) while EMP Vs
runiing. Docked DAP Va4 & V45 may be exssuted

_ With the EMP running.

7. The EMP will be disabled via VI7E XXE uhtle
Ave~G i4 on (P4X dr PeX).

8. V82 dots (N64) Will Mot genwralty be velld fur
the specitied wvent time (N16).

Procedurds?
V4BE, 3IXXXXE (Saturn DAP), V34E .
Vv25N7E, 75E, 1E, 1E (sets AVEGFLAR)

NOTE: Refer to CSM MALFUNCTiON PROCEDURES
(GEN 7/11) tor pdditional detsils .
regarding matltunction.
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A means of manually loading VHF range data into the
CMC (for rend navigation) in the event data cannot
be scquired sutomaticelly by the CMC.

Restrictions:
1. Consult STDN regarding usage of this EMP (STDN

S.v.

updates could be alternate solution to

VHF/CMC interface problem).
2. The EMP will .be overwritten by P27, P40, P41,
pPsz/P54 Dpt 1 or 2, or P52 NPC (XSMD overlay).
3. EMP cannot be executed while R22 (optics or VHF

S.V.

updeting) or R27 is operating.

4. A hew range value cannot be losded until the
previous mahuat range merk has been processed.

5. Manual

range entries timited to values <163.83 nm.

Consult STDN 1f ectusl VHF range is > 163.83 nm.
6. Reaquires an uplink of program coding (2 loads).

Procedures:

1

2 F 16 45

Rendezvousd in Prbgress
V88E (Inhibit R22 VHF processing)
V?7E (Terminate R27)
V25N26E, 26001E, 306E, 70067E
V16N4SE if required

Observe R1 merk counter to increment
(R22 mark processing complete)

V21N2E, 3663E, +RAN.GE ENTR (future value)
V30 (Do not ENTR) .
When VHF range spproasches value losded: ENTR

WARNING
*Cannot perform ‘MARK REJ' to *
rrecover from s bad mark (cen ¢
sreject via V3ZE if get 8 N49)r

To process additlonal VHF merks, repeat
steps 2 and 3 tor sach mark.

TERMINATE: V21N26E, E
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EMP &1-23: Monlvor Jat-On Emdlura

Purpose: : ‘
A mesns of tontinuously monitoring {once/sec) DAP att
errors in order to detect RCS Eut-nn fsitures, The
188 C/W Indiestor and MASTER ALARM are sctiveted in
the svent & fatlure '3 detected,

Auscrictionst

{. The EMP reguires tha CSM DAP ur Docked DAP to be
getive & the 8/C to remain in CMC/AUTD or HOLD.

2. EMP canhnot be used during VHF merking periods.

3. The EMP will be disbbled via V37E XXE,

4. Do not execute EMP With Ave~G on (P4X br P&X)
sintd use sdme restdrt ?roun (Cansult STDN).

§. Auto maneuverd or COU failures may couse o fulse
{ndication of 8 jut-on tallure.

6. HRequires en uplink of program coding (2 loeds).

Procedures!
1s§ - on _
bAP or Docked DAP - on (B/2-13, 2-14)
86 CONT = CMC
tMC MODE - AUTO or HOLD
1 Purtorm °P2? CMC UPDATE' (G/1-15)
8TON will uplink EMP SL-23
2 VI7E XNE (8eldct prior to starting EMP)
3 v25N26E, 1B, 60SE, 6E
V31E
Ve1N26E, E
4 To Vertity Operation of EMPI
V16N4SE (Note ‘VHF marks' counting up)
KEY REL
5 Yo Heset MABTER ALARMi

v2sN7E, 11E, 1E, E
b _ TERMINATEL V3I7?E XXE

‘1
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EMP §)-26: 1CDI Transisnt Monitnr (Non=Rend)

Purpose:
A means of continuously monitoring (during non-rend
periods) ICDU anguler changes in order to datect a
CDU trensient. The CDU counter 38 restored to its
previous velue and the OPR ERR snd 155 C/W indicator
lamps, and the MASTER ALARM are activated in the
event B COU transient is detected.

Restrictions:

1., EMP usege 1s restricted to non-rend mission phase
(Rend navigation and P31-P36 overwrite EMP).

2. CMC Selt-Check is not permitted.

3. Large maneuver rates could induce gimbal aengle
rates sufficient to cause 8 false indication of
en ICOU transient. This effectively freezes
the CDU, resulting 3n loss of attitude control
ebout that axis.

4. HRequires an uplink of progrem coding (6 loads).

Procedures:

ISS - on
1 | Perform 'P27 CMC UPDATE' (G/1-15)
STON will uplink EMP SL-26
2 V25N26E, 1E, 1517E, SE
V31E :
V21N26E, E
3 To Verify Operation of EMP:

V16N4SE (Note ‘VHF marks' counting up)
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" To Resst OPR ERR and MASTER ALARM:
RSET

VZSN7E, 11E, 46001E, E
MASTER ALARM ~ reset

COU runeway 14 OPR ERR cannot be
cleared by RSET.

Following & COU transient, perform V4OE
es sooh bs possible to resynchronize
COU counters. ,

To determing which COU affected by
transient:
VINIOE, 11E, obbderva R1 = ABXXX

1+ B =2 or 3, CDUX transient

It B =4 or 5, CDUY transient

14 B.= & or 7, CDUX & COUY transients

1 A =4 or Y, CDUZ transient
TERMINATE: V74

V3?E XXE (no wWalt reguired)
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EMP §1=27: Single ICDU Tranalant Maoniror (TPI to TPE)

Purpose:
A means of continuously monitoring (terminal phase
rend) ICDU changes for & specified COU in order to
detect 8 CDU transient. The CDU counter is restored
to its previous velue snd the OPR ERR and iSS C/W
indicator lLamps; and the MASTER ALARM are activeted
in the event 8 CDU transient is detected.

Restrictions: ’

1, EMP usage 18 intended only during terminal phase
rend (P31-P34 will overwrite EMP).

2. CMC Self-Check 1s not permitted.

3. Large maneuver rates could induce gimbal angle
rates sufficient to cause a false indication of
an 1CDU transient. This effectively freezes
the COU, resulting in loss of attitude control
about that exis.

4. Consult STDN regarding changes to TLM bit rate.

5. Consult STDN regarding selection bof different
CDU to be monitored. :

6. Requires an uplink of program coding (6 loads).

Procedures:
: 185 - on
1 Perform ‘P27 CMC UPDATE' (G/1-15)
STDN witt uplink EMP SL-26
2 V2SNZ6E, 1E, 1440E, 4E
V3I1E
VZ21N26E, E
3 To Reset DOPR ERR and MASTER ALARM:
"RSET

V25N7E, 11E, 1E, E
MASTER ALARM - raset

NOTES: CDU runswaey if OPR ERR cannot be
tleared by RSET,.

Foltowing & CDU trendlent, perform V4OE
as soon as possible to resynchronize
COU counters.

4 TERMINATE: V74E
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Purpose! _
A mepns ot continuously monitoring:
1. DAP sttitude errors (once/sec) in order to detect
RCS jet-on failures., The ISS C/W indicator and
MASTER ALARM are bctivated in the event &
~ fatlure i¢ detected,
2. ICOU angular changss in order to detect a CDU
‘ transient, The COU counter is restored to its
previous value and the OPR ERR and 155 C/W $ndi-=
cator temps, and the MASTER ALARM are ectivated
in the event a LDU transient is detected.

Restrictionst
tv Pertorm EMP only 1n P00 or P20 Opt 2 or 5.
2. CMC Self-Check 1§ hot purmitted. :
3. The EMP requires the CSM DAP or Docked DAP to be
active & the S5/C to remain in CMC/AUTO or HOLD.
4. Auto maneuvers or CDU failures may cause a talse

Indication of & jet-on failure.

5. Lerge maneuver rates could induce gimbal sngle
retes sutficient to cause s false indication uf
ah 1CDU transient, This effectively freezes
the CDU; resulting tn Lloss of attitude controt
about thet axis,

6. Requires an uplink ot program coding for both
EMP SL-26 (& luwdy) and S5L-28 ¢3 loads).

Pracedurest
1SS - on
DAP or Docked DAP - on (Qr2-13, 2-14)
SC CONT - CMC .
CMC MODE - AUTO or HOLD

1 Perform ‘P27 CMC UPDATE®' (G/1-15)
S5TON will uplink EMP SL-26 & SL-28
2 V2S5NZ6E, 1E, 1522E, SE
VIIE
V21N26E, E
3 To Rusut OPR ERR asnd MASTER ALARMi
RSET

V25N7E, 11E, 46bO1E, E
MASTER ALARM = resset
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NOTES: CDU runaway $f OPR ERR cannot be
cleared by RSET.

Following 8 COU transient, perform V4OE
as soon 8s possible to resynchronize
CDU counters.

To determine which CDU affected by
transient:
VIN10E, 11E, cbserve R1 = ABXXX

2 or 3, COUX transient
4 or 5, CDUY transient
6 or 7, CDUX & CDUY transients
4L or 5, CDUZ transient

— Py ey b
-y =
> 00T
o

TERMINATE: V74E
V3I7?E XXE (no wait required)

EMP S1-50: GDC REFSMMAT Realign, IHU Enited

Purpose:
A means of cbtaining from P52 MARK data the resultant
1COU angles required for a GDC realign to REFSMMAT.

Restrictions:

1.
2.
3I
4,

7'

V44, V45, V46, end V48 will overwrite EMP.
Thg IMU power switch must be off before starting
MP.

No sctive extended verbs between F 06 93 and
keying V30E.

The contents of N20 et each mark, and at the
execution of the EMP must agree with the GDC
angles. Therefore, - it is necessary to load N20
with the FDAl attitude prior to each mark.

Constant atttitude must be maintained from EMP
execute until GDC align.

GOC REFSMMAT Resligns (G/3-15) must. be repeated
frequently if en sccurate alignment is to be
maintained, due to high GDC drift rates.

Requires an uplink of program coding (2 losds).
[f Comm failure, lLoad EMP manuaslly (G/1-34).

Procedures:
perform ‘GDC REFSMMAT REALIGN® (G/3-15)
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EMP_S1-50 (IPLINK:-LDADS (GOC REESMMAT REALLON)

NOTE: In the event of No-Comm condition, the
' EMP may be losded manually via P27 (G/1-1%)
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Purpose: :
A means of determining the current S~BAND antanns
pointing angles batween the CSM and the ATS-F,

Restrictions:

2.
3.

4,
5.

Procedures:

EMP usage is restricted to non-rend mission phase
(Rend navigation and P31-P36 overwrite EMP),

EMP cannot be executed while a display-type
extended verb is running.

EMP cannot be executed in paraliel with most
EMP's requiring an uplink (see 'EMP GENERAL
RESTRICTIONS ", G/1-23).

Requires ATS-F S.V, to be uplinked into Soyuz
S.V. slots. : )

Requires an uplink of program coding (5 loads).

ISS - on & aligned

1 Perform ‘P27 CMC UPDATE" (G/1-15)
STDN will uplink EMP ASTP-75 and
ATS-F state vector
2 V25N26E, 10001E, 1412E, 66105€
V30E ‘
3 F 16 43 RHO,GAMMA (.01deg,.01deg)

HGA TRACK - MAN
HGA BEAM - HIDE
Set required PLY angles
Tune tor signal strength > 1/3 scale
HGA TRACK - REACO
HGA BEAM - NARROW
PRO (Exit)

NOTES: N43 display will be updated once/sec.

RHO * - S-BAND Ant PITCH
GAMMA - S-BAND Ant YAH

If VI2E is keyed, & meaningless display
of N44 will occur; to recover, key N&3
{or V34E to exit EMP).
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Purpose:
A means of providing fixed Length, 2-jet impulse
transtations via the THC.

Restrictions:

1.

2.
3.
4
5

O O~

Procedures:

Use only in P20 Option S and POO.

EMP must be terminated before activeting CSM-alone
DAP (V46E),

Enter one THC command at a time; return to detent
between commands.

All jets are (hardware) enabled.

Downlink high bit rate has been selectad.

Note: Low bit rate could synchronize uith DAP and

inhibit operation of EMP ASTP-76.

The vehicles are not actually docked.

Do not call P2%t, P29, any P3X, or CHMC SELF- CHECK

EMP ASTP-75 is not valid anytime after uplink of
ASTP-76 program coding (15 loads).

ISS - on & aligned
V44E ‘

F 05 87 V25E,.E,E.E

PRO

F 06 a9

PRO
V4SE

V31E (Key only oncef
VSN26E, verify 00001, 01536, 12007

'TERnlﬁATeé VIIE

NOTES: Activation of EMP ASTP-76 vis V31E oltars
N26 so that the next V31E terminates the EMP.

If Restart occurs prior to oc:!vation:
VZSg%gE. 1E, 1555&. 12007E
v

If Restart occurs after activation:
V25§$2E. 1€, 1523E., 12007E
v
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EMP ASTP-27: MA 083 Raster Scan Mansuver

Purpose:
To mnvr the spacecraft in a predefined manner to
perform s Raster Scan which determines the misalignment
of the EUV Telescope.

Restrictions?
1. Must elusys be sterted st the initisl attitude.
2. N79 must always be loaded with 0.1 deg/sec rate
for MA 083. For other scen sizes, N79 is
varisble.
3. Raster Scen size can be changed by uplink.
4. Requires an uplink of program coding (7 loads).

Procedurest
ISS - on & aligned
DAP or Docked DAP - on (G/2-13, 2-14)
SC CONT - CMC/AUTO
1 V3I7E DOE
2 Mave to inittal attitude
V49E (G/6-15)
RHC - LOCKED
3 V25N79E, +01000E, +00020E
4 V25N26E, 1E, 1622E, 74007€
V31E
5 TERMINATE: Self termineting hormally
or Any RHC commend will stop EMP
V37E XXE '

NOTESt The normal scan consists of 9 segments)
1. B 6 cdeg positive roll segment,
2. 8 1 deg pitch/yad segment,
3. 8 &6 deg negative roll segment,
4. etc.
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POWER UP/POWER DOWN =
53
LMC POWER \P o O
o
1 PRO, hold (~5 sec) until STBY (Lt - out 3%
(repeat, if necesssary) ) ad

*CMC HWarning, RESTART, PROG Atarm x
*RSET & continue. 1f STBY Lt remainst
* on, see ‘'CMC RECOVERY' (G/1-13) x

2 F 37 V96E
Perform P27 CMC UPDATE® (G/1-15)

P06 CMC POWER DOWN

‘ V37E 06E
F 50 25 00062 CMC PWR DN

PRO, hotd (~5 sec) until STBY Lt - on
{repeat, if necessary)

IMy POWER LP

1 1f FDAI desired: ®
FDAI/GPI PWR - 1
LOGIC PHR 2/3 - on (up)
FDAI SELECT - 1
FOAT SOURCE - CMC

2 CMC MODE - FREE
G/N IMU PWR - on (up)
NG ATT Lt - on (90 sec)
NGO ATT Lt - out
Wait 15 sec (to allow PIPA inhibit reset)

3 V3I7E XXE
+1f CMC Not Available: '
+ G/N IMU PWR - on (up), wait 90 secw ®
* IMU CAGE - on (up) 95 sec, release *

MU _POWER DOWN
1 CMC MDDE - FREE
G/N IMU PWR - OFF
155 WARNING - RSET and continuer

2 Wait § min prior to 'IMU POWER UP'



POWER UP
POWER DOWN

BACK

NOTE:

COLOR
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ECS POWER UP
SC CONT - CMC

cb SCS LOGIC BUS (4) - close
FDAL/GP1 PWR - OFF

BMAG PHR 1 - ON (25 sec spinup) (70m)
BMAG PWR 2 - as required (71k)
FDAl1/GPI PWR - 1 or BOTH (17w or 310

LOGIC PWR 2/3 - on (up)

SCS ELECT PWR - ECA or GDC/ECA (30u or 894)
SIG COND/ODR BIAS PHR 1 - AC1, 2 - AC2

AUTO RLS SELECT (16) - enable

!t Docked to Soyuz!
MAN ATT (R) - MIN IMP

tf requiredt
THC PWR = on (up)
RHC PWR NORM 2 - AC/DC
RHC, THC - ARMED

1f BMAG's - OFF prior to SCS power up,
C/W BMAG TEMP Lts - out following
40 min warmup period. ~

It BMAG PWR 1 - WARM UP, BMAG PWR 2 « OFF,
BMAG #1 cen be brought up repidly as RATE 1
or as ATT 1/RATE 2 with BMAG #2 providing &
servicable rate reference within a2 min.
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SCS POWER. DOWN
(Partial~GEN Control, or Total Power Down)

EMS FUNCTION - OFF
EMS MODE - STBY

FDAI SCALE - 5/1

FDAI SELECT - 1

FDAI SOURCE - CMC

ATT SET - GDC

MAN ATT (3) - RATE CMD
LIM CYCLE - OFF

ATT DB/RATE - MAX/LOMW
THC PWR - OFF |
RHC PWR NORMAL (2) - OFF
RHC PWR DIRECT (2) - OFF
SC CONT - CMC

8MAG MODE (3) - RATE 1
SCS TVC (2) - RATE CMD
ATVC GAIN - HI

EMS Roll - OFF

.05G su - OFF

TVC GMBL DRIVE (2) - 1

TVC SERVO PHR (2) « OFF (Verify)

BMAG PWR 2 - OFF (~71w savings)
BMAG PWR 1 - WARM UP (~20W savings) or
- OFF {~70w sBvings)

SCS |GEN CONTROL
PWR DN| AUTHORITY

FDAI/GPI PWR - OFF |1 )
LOGIC PWR 2/3 - OFF fon (up)

SCS ELEC PWR - OFF |ECA

SIG COND/DR BIAS PWR (2) -~ DOFF |1-AC1, 2-AC2
AUTO RCS SELECT (16) - OFF |enabled

cb SCS LOGIC BUS (4) - open|closed

RHC & THC - bs required

14 BMAG PHR 1 - OFF, BMAG #1 will require
~40 min warmup to provide stable Btt raf,

If BMAG PWR 1 - WARM UP, BMAG PWR 2 - OFF,
BMAG #1 can be brought up rapidly as RATE 1
or a8 ATT 1/RATE 2 with 8MAG #2 providing s
servicable rate reference within ~2 min.
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o
Varity optics manual drive disengaged
OPT ZERD - OFF
OPT MODE - MAN
G/N PYR OPTICS - on (upm

OHC - Drive Trun <10 deg
0PT 2ERD - ZERO (15 sec)

OPTICS POWER DOWN

OHC - Drive Trun <10 deg
0PT Z2ERQO - ZERO
G/N PWR OPTICS - OFF

SCT MANUAL DRIVE PROCEDURE
Verify GEN PWR OPTICS - OFF

Insert tool E and rotete ~1 rev CCW
to engage .drive (socket backs out)

Drive optics elther direction
{~1 rev/degres) )

To disengage, bush snd rotate
~1 rev CW (bugton witl remain flush)

v41 N91 COARSE ALIGN OCOtl'g
G/N PWR OPTICS - on
OPT MODE - CMC
OPT Z2ERD - OFF
V41 N91 may be used as Boresight Btar Check.
V37E O0OE
Vaing1E

SHAFT, TRUN NEW oCDU {.01deg,.001deqg)
Load desired sHafr and trun

Gptids Drives to Specified Angles
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§CS LOGIC RS PHA 1 0SS
SC CONT - CMC §C CONT - SCS
Logic| TvVC GMBL DR - 1 or 2 TVC GMBL DR - 1 or 2
BUS 1 BMAG (3) - RT 2 or
: - | BMAG #1 Rate ATT 1/RT 2
ACCEL CMD/MIN tMP MAN ATT (3) -~ RT CMD P
DIR ULLAGE logic LIMIT CYCLE = on (up)
THRUST on pb ATT DB - MAX
LIMIT CYCLE - OFF RATE - LOW
ATT DB - MIN |
RATE - HI! «Use THC & DIRECT ON 4
Auto switchover to for AV v
#2 Gmbt Motors tUse Direct CM RCS 0o
(single ring) only w -
and RCS CMD - OFF S
for Entry =
nd
) oa
LOGIC] FDAl SCALE - 5/1 EDAI SCALE - 5/1
BUS 2| FDAl SOURCE ~ GDC or FDAl SOURCE - GDC or
ATT SET ATT SET o
ATT SET - GDC ATT SET - GDC
SCS TVC (2) - ACCEL CcMDIBMAG (R> - RT 1 (Man Mnve)
sPS GMBL tw (2) - zero
+SCS TvL (RHC, tw} *Roll Coupling on YAW Rate
enabled also Needle (Entry Mode)
THC/cw sSelect TVC Gmbl #2 by
FDAI SCALE =~ S$/5 TVC GMBL DR (2) - 2
COU Att Err (FDAL 1)
BMAG Att Err(FDAI 2)
SCS ACCEL CMD (CMD)
CMC/FDAL 2
[MU/ATT SET PY
BMAG #2 Ratelcontrol)




SCS LOGIC BUS
POWER LOSS

BACK

‘ | COLOR___|

g DATE 4/1617%
2-6
SCS_LOGIC BUS PWR 1088 (CONT)Y
| SC CONT - CMC 5C CONT ~ SC8
LoGgicl FDAl SELECT - 1/2 FDAl SELECT - 172
8U5 3| FDAI SOURCE - CMC FDAI SOURCE - CMC
BMAG (P,Y) -
+Setect TVC Gmbl #2 by RT 1 (MTVC, SCS RT CMD)

TVC GMBL DR (2) - AUTODjor RT 2 (MTVC ACCEL CMD)
GMBL MOT P1,¥1 - OFF |THC - CH

8C CONT - CMC
FDA! SEL - 1 and 2 SCS TVC (2) - RT CMD
ATT SET TVC GMBL DR ¢2) - 1
SCS AUTO TVC
SCS Att Hold (P,Y) tSelect TVC GmbiL 22 by
BMAG (P,Y) Att Err TVvC GMBL DR (2) - AUTO
BMAG 22 (P,Y) Rete

LOGIC| FDAI SCALE -~ 5/5 or S/1|FDAI SCALE - 5/5 or S5/1
BUS 4| FDAl1 SELECT - 1 or 2 FDAI SELECT - 1 or 2
ATT SET - IMU ATT SET - MU

GDC Align

RSI Align

RCS Entry Cross-Cpl
FDA! SCALE - 50715
FDA1 SELECT -1/72
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G DATE 4/16/75
2-7
SYSTEMS CHECKS
CMC_SEt E-CHECK
1 V2SN1E, 1365E, E,E.E
2 VISN1E, 1365E

15 01 R1 NUMBER OF ERRORS
R2 NUMBER OF TESTS STARTED
R3 NUMBER OF E~MEM TESTS SUCCESSFUL

3 V21N27E, 10E SELF-CHECKS ERASABLE & FIXED,
4E SELF-CHECKS ERASABLE, or
SE SELF-CHECKS FIXED

4 15 01 Test Successful When R2 > 00003 (~78 sec)
: " =11 PROG Lt on
+ VSN9E 01102 SELF-CHECK ERR*

* *

+N8E - Copy for STDN_ *
(Term) V21N27E, E

. ¥91 COMPUTE BANKSUM

1 V37E 00E
2 V91E

F 05 01 R1 - SUM OF ALL CELLS IN BANK (BANKSUH)
R2 - BANK NUMBER
R3 - FACTOR REO'D TO FORCE R1=R2

verify R1.= R2 or R14R2 = 77777
{1t not, copy RZ2 for STDND

(Next Bank) PRO (Last Bank Number = 43)
(Term) V34E

SYSTEMS
CHECKS



SYSTEMS
CHECKS

BACK

‘ ~ COLOR

e} DATE 4/16/75
2-8
y35 DSKY CONDITION | IGHT TEST
1 V37E OOE
4 V35E )
3 Monitor the Following Events:

a. ALl DSKY condition lts (both DSKY's) - on
(tlashing KEY REL end OPR ERR)

b. 155 Warning (2) - on
CMC Warning (2) - on
PGNS Cautlon (LEB) - on
MASTER ALARM (3) - uon
(00212 Albrm)

c. ALl DSKY numericsl windows display 'B'}
Bigh positions in R1,R2,R3 show ‘+'}y
V,N windows flash

Helt 5 sec

d. AlL DSKY condition Lts -
texcept NO ATT 1t IMU in Cbarse Aligm)

e. 188 Warning {2) - out
CMC Harning (2) - out
PGNS Caution (LEB) - obut

f. Vv,N Flash - stop
DSKY - POO

9. MASTER ALARM - RESET
DSKY - Key RSET (clears 00212 alarm) .
(Don't call Ave-G for 10 sec)



G DATE 4/16/75

2-9 .
SPS_GIMBAL DRIVE TEST (EMP §1-22)
DAP - loaded (N48)

JIvC Prep

cb SCS LOGIC BUS (4) - close (verity)
TVC SERVO PWR 1 - AC1/MNA

SC CONT - CMC

SCS TVC (2) - RATE CMD

"MN BUS TIE (2) - on (up}

GMBL MOT P1,Y1 - START/ON

LV/SPS IND - GPI (verify)

TVC GMBL DRIVE (2) - 1

Vv25N1E, 3051E, 1E, E, £
V2SN26E, 1E, 2323E, 40066E
V31E
VZIN26E, E
Monitor GP! Response:

Pg&Y (0, +2, -2, 0), Trim

x H ®

* "

* Go to CSM MALF PROC (G&N SSR-4)»

* )

* NOTE: CMC DOES NOT PASS "

* GIMBAL DRIVE TEST '
JERMINATE:

GMBL MOT (2) - OFF

TVC SERVO PWR 1 - OFF
MN BUS TIE (2) - OFF
V37& XXE



H DATE 4/16/75
2-10

SCS _DRIFT, CHECK

IMU ~ on end sligned
§CS - operating
Damp Vehicle Rates
Perform 'GDC ALIGN TO_!HU' (6{3-11)

BMAG MODE (3) - RATE 2

Recordi
GET H !
Kalt 60 min

GDC/IMU Comperidon:

V16N20E (Presant IHU Anules)
FDAI SEL -
FDAI SOURCE - ATT SET
ATT SET - GDC .
ATT SET dials - null Fpat 1
error nuedles
_Key VERB uhen nulled (freeze display)
Record & Compute BMAG 22 Drift:

GET st t

DSKY (deg) R ] Y

ATT SET  (deq) R. 2 Y

#2 Drifc (dea/hr) R P, Y.
KEY REL

FOAI SELECT - 1/2

It BMAG #2 drift »10 deg/hr Cany axis),
repeat steps 1 thru 3, except
BMAG MODE (3) - RATE 1

Record & Compute BMAG #1 Driftt

#1 Dritt (deg’hr) R P Y

tit BMAG 21 drift >10 deg/hrt
* (aty Bxig), GDC ‘FAILED ]
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2-1

EMS Av TEST & Null BIAS CHECK

EMS MODE - STBY
EMS FUNC - Av SET/VHF RNG
Set AV Ind to 1586.8 fps
EMS MODE - NORMAL
EMS FUMC =~ AV TEST
SPS THRUST Lt - on/out (10 sec)
AV Ind stops at -0.1 to -41.5
EMS MODE - STBY
EMS FUNC - AV SET/VHF RNG
Set AV Ind to -100.0 1ps _
CMC MODE - FREE (until measurement complete)
or BMAG MODE (3) - RATE 2
EMS FUNC - AV (wait 5 sec)
Start DET
00:00 EMS MODE - NORM
- 01:40 EMS MODE - STBY :
' it Av <1 fps, do not bias

If AV >1 fps but <10 fps, bles if desired
If av »10 fps, EMS is NO-GO
* CAUTION t

*+Bias check Ynvalidatedt
* by EMS FUNC - OFF *



EMS ENTRY .CHECK

EMS FUNC - OFF
cb EMS (2) - close
EMS MODE -~ STBY

EMS FUNC - EMS TEST 1

Wait 5 sec

EMS MODE - NORMAL

wait 10 sec :

-Check Ind Lts - out

RANGE Ind - 0.0

Stew hairline to notch
in Self-Test Pattern

EMS FUNC - EMS TEST 2
.05G Lt - on (rest out)
Nait 10 sec

EMS FUNC ~ EMS TEST 3
056 Lt - on
RS! lewer Lt - on

{10 sac later)
Set RANGE counter

to 58 +0.0 nm

EMS FUNC -~ EMS TEST 4

.05G Lt - on {rest out)

Trace within pattern to
lower rt corner at 9G

RANGE Ind counts down
to 0.0 +0.2 nm

EMS FUNC - EMS TEST §
.05G Lt - en .
RS! upper Lt - on
(10 sec later)
RANGE Ind - 0.0
Scribe traces vert Line
9G to 0.28 +0.1G

EMS - OFF/STBY

G DATE 4/16/75
2-12

Lamp Illumination other than
those listed indicates malf.
AV/EMS SET sw stews G-V scroll
& sets RNG Ind. LV up & doun
lts not spplicable to ASTP.

Checks lower trip-point of
,05G comparator. AlloWw 10 sec
to verify no matfunctions. No
Lt on befdre or after 10 sect.

EMS scroll can be slewed
only one inch in reverse.

Checks upper trip-point of
.05G comperator., No other
{t on before or atter 10 sac.

Checks corridor verificetion
circuitry assocliated With LV
down Lt.

Ctr displays -~ sign tor neg
nos. or no sign for pos nos.
in most significent digit,

Checks range-to-go integrator
circuits, rng-to-go indicator,
G-V servo circuits, and G-V
plotter. .

Checks corridor verification
circuitry associated with LV
up Lt & enables scroll slewing
to start of entry pattern,
After scroll set to <37K fps,
reselecting 'EMS TEST 5°' not
permitted; range integrator
and scroll synchronization
would be lost.

- —
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2-13 :
JNITIALIZATIONS/CALIBRATIONS
1 V4LE .
F 05 87 R1 ABCODE Nominal: 01111
) : R2 00CDE« 00146 (B3,04,A3,C4)
R3 O00CDEr 00000
§1 ROLL PREF |QuAD A/C FOR ¥ |auad B/D FOR X PLTCH YAN
“lo =80 0 = Avold 0 = Avold “10 = Couple 0 = Couple
1 = A/C 1 = Atlow 1 = Atlou 1 = force (2} 1 = Force (Y)
CHANNEL S JET INHIBIT 1 = B3 (of -X) |1 = A4 (-P ‘X) 12 £3 (+P %)
R2 |(X-Trans, P8Y Couples) 2 = B4 (=Y +X) |2 = D3 (+¥ +X) |2 = €4 (-P =X}
¢Code shown will inhibit &4 = D4 (=Y -%) J& = A3 (4P =3O
fndicsted jet)
CHANNEL & JET INHIBIT 1 = C1 (+R +¥) |1 = D2 (=R +P) [{1 = 81 (+R +P)
R3 |¢Roll Couples, PEY Forcel 2 =C2 (-R -Y) |2 = A1 (+R -Y) |2 = B2 (-R -P)
tCode shown will Inhibit & = A2 (-R +Y) |4 = D1 (+R -P)
indiceted jet)
PRO
2 F 06 89 RATE, DB (.0001deg/sec, .01deg)
Nom: +05000,+00500
Load desired values
PROD
3 14 Att DB changed or activation rea ‘ds
CMC MODE -~ FREE
V45E
CMC MODE ~ as desired
' CAUTION %

tiihen under Docked DAP control in FREE »
+ mode, the THC should not be deflectedt
* 1in the +Y or +Z directions *

+ TO REENABLE ALL JETS: VS59E

INITIALIZATIONS
CALIBRATIONS

N

o




BACK

l COLOR
G DATE 4/16/75
2-14
UNDOCKED DAP {OAD B ACTIVATE (V4R B V46)
' V4BE
F 04 46 R1 ABCDE
R2 ABCDE
VEHICLE CONFIG [OUAD A/ EOR X |OuaD B/D FOR X | ATT DEADBAND HHCngATE
Sl LN RN I I I Rl (B # 7 :
3= s N2 SivH ® Allow = Allon £ 25.0 deg |2 = 0.5 Jelnes
6= (No gl:" ver 3 = 2.0 dep/suc
ROLL OUAD SELECT QUAD A GUAD @ QuAD ¢ QUAD b
Rz 0 = Use BsD Roll g = Futl q=h!l 0 2 kFall g = Eail
1 2 Usa A/C Roll 1 = Usa = Use 1 = Uss .= Use
dieten
PRO
2 B 06 47  CSM WT,OTHER VEMILLE WT b, Lbe)
* Losd correct veluds
PRO
4 E 06 48 TRIM ENGINE GMBL (.0%deg)
Load correut valuey
PRO
4 14 activation req'ds
' cHC HODE - FREE
V46E

CMC MODE - as dEIirad

INITIALIZATIONS

CALIBRATIONS
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DOCKED DAP JIET/QUAD FATl RESELECT
1. Disable fatled jet(s) via AUTO RCS SELECT.
2. Inhibit felled jet(s) via N87 reconfig teble below.

3, Inttial N87 conflg assumed to be:
(Consult STDN for reconfig if 01111
DAP configured P,Y Couples). 00146
i 00000
Jets N87 A°S =X 1f Jet/Ouad N87 A°S -X 1t
Falled |R2er R3 OKwer Falled |R2»1 R3 OKree
Al 00020 €1 & D1+ 00100
B1 00001 C1 & A2 [00046(00140(B3xnx
c1 00100 C1 & B2 00102
D1 00004 C1 & C2 00300
C1 & D2 00110
A2 00040 v
B2 00002 D1 & A2 00044
C2 00200 D1 & B2 (00144]00006|C4nen
D2 00010 D1 & C2 00204
D1 & 02 00014
Al & Bix 00020 ) .
Al & C1 . 00120( - A2 & B2r 00040
A1 & D1 00020 A2 & C2 00240
Al & A2 00060 AZ & D2+ 00040
Al & B2 00022 B2 & (C2» 00200
A1 & C2 {00106/ 00220|D4svs| |B2 & D2 00012
A1 & D2 00030 C2 & D2» 00200
BT & C1x 00100 QUAD A. 00060
B1 & D1 00005 QUAD B 0000%
B1 & A2 00041 QUAD C 00300
-B1 & B2 100003 QUAD D 00014
B1 & C2 00201
B1 & D2 [00142[{ 00011 A3tns

*Att control may be severely degraded about ROLL axis,

*aPitch or Yaw Couple required to maintain att control
(Att control may be degraded if correspanding -X
thruster §is not enabled via AUTO RCS SELECT).

Al & C2 ~ -YAW 1 8 A2 ~ +YAHW
B1 & D2 ~ +PITCH D1 & B2 ~ -PITCH

txsConsult STDN prior to enabling any -X thrusters
(A3.83.C4.D¢) white docked to Sovyuz.
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SIMBAY EXPERIMENTS JET/QUAD FARL RFSFIECT -

Note: This table applicable only during

experiments MA 043, MA 033, and MA 0838
1. Disable faliled jet(s) vias AUTO RCS SELECT

2. Recontigure DAP per table below
3. Initial cond)tions-assumed to be:

AUTO RCS SELECT D1,B2,A3,C4,B83,D4 - MNA -

AUTO RCS SELELT A2,B1,A4,B84 - OFF (verify)
Undocked DAP activated (6110X, 01111)
SC CONT .- CMC/AUTO

DATE 6/23/75

¢ Consult STDON for multiple

jet failures

Jet/Quad|AUTO |Undocked| Reconfigure for
Failed #|RCS DAP Docked DAP Mode
ON |N46 R2 A|N87:R1; R2 R3
A3 C3
82 02
B3 | 03
¢ 02,03 100010 |00013 Jo0241
‘ A . ‘
01 |a1.c2| 11111
04 |Aa1,ct 10001 {00260 |00045
€2.c3
QuAD A | c3
QUAD B |D2,D3
QuAD € 02,03 00010 [00013 |00241
: 1A .
QUAD D |A1,C1 10001 |00260 {00045




6
2-17

Note: This table epplicable onty during
experiment MA 007. :

DATE 6/23/75

1. Disable falled jet(s) via AUTO RCS SELECT
2, Reconfigure DAP per table below
3. Initial conditions assumed to be:

AUTO RCS SELECT D1,82,C3,A4,03,B4 - MNA

AUTO RCS SELECT AZ2,B1,A3,C4,B3,D4 - OFF (verify)
undocked DAP activated (6110X, 01111) '
SC CONT - CMC/AUTO '

Jet/Quad| AUTO |Undocked Reconfigure for
Feiled «|RCS DAP _ Docked DAP Mode
ON N&4b6 R2 AINB7:R1 R2 R3
AL 1,02 00010 00016 00241
B2 D2
.- B4 A1, CY 10001 |00340 (00041
: c2,D2
C3 A1,D2 ‘ 00010 |00007 |00241
D1 [A1.c2[ 111
D3 Al,C1 10001 |00160 [00045
. c2
QUAD A |C1,D2 00010 |00016 00241
QuAD B |A1,CH 10001 (00340 |00041
QUAD C-|A1,D2 00010 |00007 {00241
QUAD D A1, CH 10001 |00160 00045
c2

* Consult STON for multiple jet failures




F 04 12

F 06 16

F 16 44

F 16 54

6 " DATE 4/16/75
2-18

ORDEAL INITIALIZATION C(GEND

(In-Plene Alignment Req'd)
FDAI 1 or 2 ~ ORB RATE
EARTH/LUNAR - EARTH

V32E

R1 00002 SPECIFY VEHICLE
R2 00001

PRO

GET EVENT (hrs,min,.01sec)
PRO

HA, HP (.1nm, .1nm)
Calculate Average
ALT SET - Set Average

PRO
Va3E .
RNG,RDOT, THETA (.01nm, . 1fps, .01deq)
MODE - HOLD/FAST
SLEW - To THETA
. MODE - OPR/SLOW
PRO

DROEAL INITIALIZATION (HORIZON METHODY

(In-Plane GDC Alignment Req'd)
FDA!l 1 or 2 - ORB .RATE
" EARTH/LUNAR - EARTH

STDN Supply Altitude
ALT SET - Set

a
SC +X At the Horizon (0 deg vaw,heads up)
MODE - HOLD/FAST
SLEW FDAI: :
: ALT ANGLE

100 nm 346 deg

120 nm 345 deg

200 nm 341 deg

MODE - OPR/SLOM




06 21

F 21 01

NOTES:

F 21 22
LY

G DATE 4/16/75

2-19
MEASUREMENT & LOADING OF PIPA BIAS
DET - RESET

5/C Rates <0.1 deg/sec
tMC HODE - FREE

v25N21E, E,E,E/Start Event Timer

veN21 (do not ENTR)
X,Y,2 PIPA COUNTS

At T + 1:04 - ENTR
Recerd!?

(X)R1 (Y)R2 (2)R3 (+000AB)

VZ1N1E (use same sign as above)
1452E, (Calculated X Bias) E,E (+AB000)
1454E, (Calcuteted Y Bies) E,E .
1456E, (Cslculated 2 Bias) E

1¥ data is loaded over 8 flashing display,
v21 NO1 will be overwritten following
XXXXXE. Re-key V2IN1E before each load,

N21 represents uncompensated PIPA pulses &
is not chenged by loading of PIPA Biss.

yv41 N20 COARSE ALIGN ICDU's
165 - on
V41N20E

Load desired ICDU engles

NO ATT Lt = on
+Poss PROG Alarm - V5NQE )
+211 Crs Aln Erri repeat V41 N20+

V4OE
NO ATT Lt - out
Walt 10 sec

V3I7E XXE
14 Cosrse Align performed in CMC - FREE,

cyele CMC MODE su to HOLD to reinitialize
FOA!l needle drive routine.
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F 04 06

F 50 25

F 0170

06 92

6 DATE 4/16/75
2-20

L0AS. LOS DETERMINATION

156 - on

SCS - operating

5C CONT -~ S{S

MAN ATT (3) - MIN IMP
OPT MODE -~ MAN

OPT ZERO -~ OFF o

COAS PWR - on (up)

G/N PWR OPTILS - on .
OHC - Drive Trun <10 deg
OPT ZERO -~ ZERO (15 sec)
OPT MODE ~ CMC

V37€ 52E

R1 00001
R2 00003 -
PRO

00015
ENTR

000DE STAR CODE
Load Boresight Star Code

OPT ZERO - OFF . '
PRO

SHAFT, TRUN (.01deg, .001deg)
Lenter Target C
MARK with VERB key

Record:

SHAFT TRUN

(Repeat) KEY REL
(Exit) V37E XXE

OPT MODE - MAN

OHC - Drive Trun <10 dep
OPT ZERO - ZERO

COAS PHR - B85 ren
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3-1 —
o a—
ALIGNMENT PROGRAMS W
: 53
£51 IMU ORIENTATION DETERMINATION — o
— S

=C
1SS ~ on CSM Cptrics: - &3
SCS - on CPT MODE - MAN =
G/N PWR OPT - on| OPT ZERO - OFF =a

OHC -~ Drive Trun <10 deg
OPT Z2ERO - ZERO (1S sec)

1 V37E S1E ®
F S0 25 00015 MNVR TO ACG STARS
{Coarse Align IMU to 0,0,0) ENTR, to 2
(Bypass) PRO, to 3
2 41 22 DESIRED GIMBAL ANGLES ¢0,0,0)
NO ATT Lt - on, then out, to 1
3 F 51 PLEASE MARK
0PT ZERO - OFF
MARK
4 F 50 25 00016 TERMINATE MARKS
. PRO
)
5 FO1 71 DOCDE STAR CODE
Load desired code (Verify Cz=0)
PRO: DE=00, to 6
1st MARK, to 3
2nd MARK, to 7
6 F 06 88 CELESTIAL BODY VECTOR
Load desired vector
PRO¢ 1st MARK, to 3
Znd MARK, to 7
7 F 06 05 ANGULAR SEP ERR,ANGULAR SEP (.01deg,.01deg)
(Reject) V32E, to 1
(Accept) PRO o

8 F 37 XXE (lf PSZ, bypass ZERO OPTICS?
OHC - Drive Trun <10 deg
OPT ZERO - ZERO

1f coarse align performed in CMC - FREE,
cycle CMC MODE sw to HOLD to reinitialize
FDAl needle drive routine,.
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3-5
STAR L 18T

Mumerical Alphahetical
00 Planet Acamar 6
1 Alpheratz Achernar 4
2 Diphda Acrux 25
3 Navi Aldebaran 1
4 Achernar Alkaid 27
S Peclaris Alphard 21
6 Acamar Alphecca 32
7 Menkar Alpheratz 1
10 Mirfak Altair 40
11 Aldebarsan Antares 33
12 Rigel Arcturus 31
13 Capella Atria 34
14 Canopus Canopus 14
15 Sirius Capells 13
16 Procyon Dabih 41
17 Regor Deneb 43
20 Dnoces Denebola 23
21 Alphard Diphda 2
22 Regulus Dnoces 20
23 Denebols Earth 47
24  Giensah Enif (XA
25 Acrux Fomalhaut 45
26 Spica Gienah 24
27 Alkaid Menkar 7
30 Menkent Menkent 30
31 Arcturus Mirfak 10
32 Alphecca Navi 3
33 Antares Nunk i 37
34 Atria Peacock 42
35 Rasalhague Planet 00
36 Vega Potaris 5
37 Nunki Procyon 16
40 Altair Rasalhague 35
41 Dabih Regor 17
42 Peacock Regulus 22
43 Deneb Rigel 12
44 Enit " Sirius 15
45 Fomalheut Spice 26
46 Sun Sun 46
47 Earth Vega 36
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6  DATE 4/16/75

3-6
PS2_IMil REA! IGN
185 - on CSM OPTICS:
§CS ~ on OPT MODE - MAN

G/N PWR OPT - on OPT ZERO - OFF
OHC - Drive Trun <10 deg
OPT ZERQ - ZERD (15 sec)
OPT MODE - CMC

- V37E 52€E v
06 RT 00001 1IMU ALIGN OPTION
. R2 0000X X=1 PREF PRO, to 3
X=2 NOM PRO, to 2
X=3 REFS PRO, to 6.

34 GET ALIGN (hrs,min, .01sec)
koad desired time (0,0,0 for present time) -
RO
22 NEW ICDU ANGLES 0G,I1G,MG {.01deg)
(If MG >+70 deg, Mnvr) V32E, to 3
PRO
25 . 00013 QYRO TORGUE

) CMC MODE - FREE
(Coarse) PRO '
NO ATT Lt - on, then. out, to &
{Torque) ENTR

20 ICDU ANGLES (.01deg)
When torpue -tomplete, to 16

25 00015 BTAR SELECT (maneuver 1f necessary)
(P{CAPARY PRO
+F 05 09 00405 NO PAIR t
_ v(Crew Specity) PRO, to 7
"~ #(PICAPAR) Mnvr, V32E, to 6v
{Men Acth) ENTR : '

70 OOCDE STAR CODE

Load desired tode {Verity C 0)

OPT ZERD - DFF

OPT MODE - CMC

PRO: DE=00, to 8

Otherkise, to 9

+F 05 09 00404 (TA >90 deo)i
tMnvr - PRO, to 9
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G DATE 4/16/75
3-7

38 CELESTIAL BODY VECTOR
Load desired vector

PRO
+f 05 09 00404 (TA >90 deg)'
*Mnvr - PRO. to 9

92  SHAFT,TRUN (.01deg, .001deq)
OPT MODE - MAN

PLEASE MARK
MARK

25 00016 TERMINATE MARKS
PRO

71 0O0CDE STAR CODE
Load code (if different from N70)
(Verity C=0)
PRO: DE=00, to 13
1st MARK, to 7
2nhd MARK, to 14

&8 CELESTIAL BODY VECTOR
Verify vector
PRO: 1st MARK, to 7
2nd MARK, to 14

05 ANGULAR SEP ERR,ANGULAR SEP(.01deg,.0tdeg)
(Reject) V32E, to 16
(Accept) PRD

93  TOROUING ANGLES 0G,1G,MG {(.001deg)
(Torque) CMC MODE - FREE ,

PRO
(Bypass) V3ZE

25 00014 ALIGNMENT CHECK
{Recheck) PRO, to 6
{Bypass) ENTR

XXE
OHC - Drive Trun ¢10 deg
OPT ZERD - ZEROD

tMC MODE - AUTO
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G DATE 4/16/75
3-8 '

Ei3_RAEKuE_lﬂu_DBIENI_DEIEBHlNAIlﬂH'
(Optics failed)
1SS - on

SCS - operating
COAS LOS DETERMINATION - complete

V3I7E S3E
25 00015 MNVR TO ACG STARS
(Coarse Align IMU to 0,0,0) ENTR, to 2
(Bypass) PRO, to 3 .

22 DESIRED GIMBAL ANGLES (0,0,0)
ND ATT Lt - on, then out, to %

94 COAS SHAFT,TRUN ANGLES (.01deg, .001deg)
Load proper engles: Nominal: Shaft +00000
PRO Trun  +57470

PLEASE MARK
ENTR (terget centered)

25 00016 TERMINATE MARKS
(Reject) ENTR, to 4
{Accent) PRO

71 00CDE STAR CODDE
Load desired code (Varity C=0)
PRO: DE=00, to 7
1st MARK, to 3
2nd MARK, to 8

.1 CELESTIAL BODY VECTOR
Load desired vector
PRO: 1st MARK, to 3
2nd MARK, to 8

0§ ANGULAR SEP ERR,ANGULAR SEP (.01deg,.01deg)
(Reject) V32E, to 1
{Actept) PRO

XXE
1¥ Coarse Align pertormed in CMC - FREE,

cycle CMC MODE sw to HOLD to reinitislize
FDA!l needle drive routine.
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3-9

PS4 BACKUP MU REALIGN

(Optics falled)
185 - on
SCS - operating g
COAS L0S DETERMINATION - complete

V37E 54E
C6 R1 00001 1IMU ALIGN OPTION
R2 0000X X=1 PREF PRO, to 3
X=2 NOM PRO, to 2
X=3 REFS PRO, to 6

34 GET ALIGN Chrs,min,.01sec)
Load desired time ¢0,0,0 for present time)
PRO

22 NEW ICDU ANGLES 0G,1G,MG (.01deg)
(1f MG >+70 deg, Mnvr) V32E, to 3
PRO

25 00013 GYRD TORQUE

CMC MODE - FREE
(Coarse) PRO

NO ATT Lt - on, then out, to é
(Torque) ENTR

20 I1CDU ANGLES : (.01deg)
When torgue complete, td 16

25 00015 STAR SELECT (Mnve {f necassary)
(PICAPAR) PRO
#F 05 09 00405 NO PAIR &
*(Crew Specify) PRO, to 7 ¢
«(PICAPAR) Mnvr, V32E, to 6¢
(Man Acg) ENTR

70 00CDE STAR CODE
Loaed desired code (Verity C=0)
PRO: DE = 00, to 8
Otherwise, to 9
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(1] CELESTIAL BODY VECTOR
%gsd desired vector

94 COAS SHAFT,TRUN ANGLES - (.01deg,.001deg)
‘ Load proper angles; Nominal! Shaft +00000
PRO Trun +57470

PLEASE MARK
ENTR (target centered)

25 00016 TERMINATE MARKS
(ReJect) ENTR, to 10
(Accept) PRO

71 00CDE STAR CODE
Load code (it different frum N?O)
(Verify C=0)
PRO: DE=00, to 13 .
1st MARK, to 7
Zznd MARK, to 14

88 CELESTIAL BODY VECTOR
Verity vector
PRO: 1st MARK, to 7
2nd MARK, to 14

05  ANGULAR SEP ERR ANGULAR SEP¢{.01deg, .01deg)
(Reject) V32E, to 16
(Accept) PRO

63  TORQUING ANGLES 0G,1G,MG (.001deg)
(Torgue) ggc MODE ~ FREE .
0

(Bypass) V32E

25 00014 ALIGNMENT CHECK
(Recheck) PRO, to 6
(Bypass) ENTR

XXE |
. 1f Coarse Align performed in CMC - FREE,

tycle CMC MODE sW to HOLD tb reinitiatlize
FDAL heedle drive routine,
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BACKUP ALJTGNMENTS
BAPID MU REALIGN

NOTE: This procedure assumes a
good GDC alignment

1 V41N20E
Load R,P,Y from GOC Ball
2 | v40, Verify R,P,Y on GDC Ball - ENTR ®

(Releases ptatfaorm and recovers
PGNS controt modes)

3 V25N7E, 77E, 10000E, 1E (Sets REFSMFLG)
4 VI7E 51£, PRO (Sets DRIFTFL®)
5 - Perform P52, Option 3

BACKUP
ALIGNMENTS

NOTE: 1t loss of slignment is due
to temporary lbss of DC BUS,
update CMC Clock with V55
to complete recovery.

GDE Al TGNMENT TO tMIl GIMBAL ANGLES

IMU - on
SCS - operating

1 " Damp vehicle rates

2 ATT SET dials - set to IMU sngles on FDAI 1
FDA1 SELECT - 1
FDAI SOURCE - ATT SET
ATT SET - IMU
ATT SET dials - hull FDAl 1 nesdles
ATT SET - GDC ®
GOC ALIGN PB - push (null needles)
FDA! SEL ~ 1/2



BACKUP

ALIGNMENTS

BACK

l COLOR
d
3-12

BACKUP GDC AND 1MU ALIGNMENT

(IHU or CMC faited)
SCS =~ operwsting
RECORD: Nav Stars (PRI SEC).
R,P,Y ALIGN from STDN

DATE 4/16/75

1 FDA! SEL - 1
FDA1 SOURCE - ATT SET
ATT SET - GDC

2 et SCT SHFT = 0 deg, TRUN = 352.5 deg
OPTICS PWR - OFF
. , AtT SET dialy - R,P,Y ALIGN
4 Mavr to posiclon stars in SCT:
R Line North=POLARIS (5)

SEC Bt#r - South-ATRIA (34)
0 deg Mark North-NAV! t3)
PRI Star South~ACRUX (25)
5 GoC ALIGN PB - push Chull needles)
Omit the following steps.
if IMU 3¢ faileds

6 ATT SET dialy - 0,0,0

ATT SET - IMU

Maver to 0,0,0 on FDAL 1 1MW)
7 IMU CAGE - on {up) & HOLD

ATT SET - GDC

Mrve to 0,0,0 on FDAL 1 (GDC) snd null
brror needles

) IMU CAGE - Release
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G DATE 4716175
3-13

GDC _REFSMMAY DETERMINATION (P51 & EMP Si-3)

(IMU Falled)

GDC - on
GC8 - on
IMU - otf

OPT MODE -~ MAN

OPT ZERQ - OFF

G/N PWR OPTICS ~ on

OHC - Drive Trun <10 deg
OPT Z2ERQ - ZERO (15 sec)

Acquire Nav Star in optics
FDA! Scale - 511

Hold Att (ATT DB - MIN/LOW)
V25SN20E

Load GDE angles

V96E

Initiate P51 logic as follows:
VZ2iN1E, 1204E, 63E (65 if P53 desired)
VZ25N26E, 13001E, 3266E, 3000SE
V30E : : '
V21N26E, E

NOTE: Major Mode lts on DSKY do
not change from 00 to S1.

00015 ACO STARS
PRO

PLEASE MARK
If necessary, Mnvr and:
V25N20E
Load present GDC sngles
OPT 2ERD - OFF
Null FDAl! needles with Min Imp
Center star in optics, then: MARK
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3-14

F SO 25 00016 TERM MARKS'
PRO

F 01 7t OOCDE STAR CODE
Load desired code (Veritfy C=0)
PRO: DE=00, to &
1st MARK, to §
2nd MARK, to 9

F 06 B8 CELESTIAL BODY.VECTOR
Load vector
PRO: 13t MARK, to §
.2nd MARK, to 9

F 06 05 ANGULAR SEP ERR,ANGULAR SEP(.01deg,.01deg)
(Reject) V32E, to 4 : o
(Accept) PRO

F 37 XXE
OHC - Drive Trun <10 .deg
OPT ZERD - ZERO

The CMC.has now celculated @ REFSMMAT for
the GDC and hes set REFSMFLG & DRIFTFLQ.



F 04 06

.3 F 06 34

G DATE 4/16/75
3-15

GDC REESMMAT. REALIGN (PS2 & EMP S1-50)

(IMU failed)
GDC - on & REFSMMAT known (G/3-13)
SCS - operating
IMU - off
Option 3: .
0PT MODE - MAN
0PT 2ERO - OFF :
G/N PWR OPTICS ~ on
OHC = Drive Trun <10 deg
OPT Z2ERO - ZERO (15 sec)

{req one time only)

V48E, V21E, E (no DAP)
PRO,PRO,PRO, V46E
V25N7E
77E, 10000E, 1E (Sets REFSMFLG)
V37E OOE
Perform ‘P27 CMC UPDATE' (G/1-15)

STDN will uplink EMP SL-50

*Do NOT activate DAP«x

«!1t No Comm:
+* manually Lload EMP*
» {(G/1-34)

Acquire Nav Terget in
optics (Option 3 only)
Hold Att (ATT DB - MIN/LOW)

V25N20E
Load GDC angles

V37 5ZE

R1 00001 ‘ALIGN' OPTION

R2 0000X X=1 PREF PRO, to 4
X=2 NOM PRO, to 3
X=3 REFS PRO, to 6

GET ALIGN Chrs,min, . .D1sec)
kggd desired time (0,0.0 for present time)
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3-16

22  NEW 1CDU ANGLES 0G,!1G,MG (.01deg)

CI+ MG >+70 deg, anr and
reloed N20) V32E, to 4

Atign GDL to new sngles
PRO .

25 ggg13 BYRD TORGUE
NO ATt (t - on, then out

25 00015 ACO STARS
{Option 3) PRO
(Not Opt 3) VI7E XXE (prucedure complets)

70 DOCDE STAR CODE

Load dedired code (Verity C=0)

OPT 2ERD - OFF

oPT MODE - CMC

PRO: DE=00, to &

Otherwise, to 9

tF 05 09 00404 (TA >90 deg) ¢
tMrvr, reload N20, PRO, to 9+

B8  CELESTIAL BODY VEETOR
#ggd desired vector

*F 05 09 00404 (TA )90 dag) ¢
«Mnvr, rolosd N20, PRD, to 9+

92  SHAFT,TRUN ¢.09deg, . 001dug)
0PT MODE - MAN

PLEASE MARK
(1t required) V2SN2OE
Load present GDC anules

Null FDAI needles with Min Imp
Center gtar in optics, thent MARK

29 00016 TERMINATE MARKS
PRO
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3-17

71 . OOCLDE STAR CODE
Load code (it different from N70)
(Verity C=0)
PRO: DE=00, to 13
1st MARK, to 7
2nd MARK, to 14

88 CELEST!AL BODY VECTQR
Verify vector
PRO: 19t MARK, to 7
2nd MARK, to 14

05 ANGULAR SEP ERR,ANGULAR SEP(.01deg,.01deg)}
(Reject) V32E, to 18
(Accept) PRO

93  TORQUING ANGLES DG, IG,MG ¢.001deg)
Verify Att Hold (ATT DB - MIN/LOW)

V25N26E, 100015,1642E.50006E

V30E
»F 01 70 (restart to 12) ¢
tRedo 2nd Mark and subseqt

22 NEW GDC ANGLES R,P,Y (.01deg)
{Reject) V3IZ2E
(Accept) Alipn GDC

PRO

(CMC sets N20 = N22}

932 TORQUING ANGLES 0G, IG,MG (.001deg)
{(Recheck) V32E .
(Exit) OHC -~ Drive Trun <10 deg
OPT ZERO - ZERO
G/N PWR OPTICS - OFF
V37E XXE (procedure tomplete)
NOTE: Subsequent performance of
V44, V45, V46, or V48 will
overwrite EMP SL-50.
25 00014 ALIGNMENT CHECK

PRD, to 6
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ORBIT NAY AND TRACKING

F 04

2 F 06

y&2 START ORRIT PARAMETER DISPLAY

NOTE: If high CMC ectivity Ce.g., P4X W/ Lambert),
poss PROG Altarm end restart (no light) -
code 31201 or 31202 stored

V82E (11 Ave-G on, to 3)
12 R1 00002 &Specify Vehicle
Rz 0000X X=1 CSM
X=2 Soyuz {(or ATS- F)

PRO

16 GET EVENT : thrs,min,.01sec)
Load desired time (0,0,0 for present time)
PRO

44 HA,HP,TFF (.1nm, .1nm,min-sec)

(POO/P11 AR) NSOE, to 4

(TF Perigee) N32E, to 5

(Recycle) V32E, to 2 (not reg 1f Ave-G on)
(Exit) PRO

50 AR (Miss Dist),HP,TFF (.%nm,.1nm,min-sec)
KEY REL, to 3

32 TIME FROM PERIGEE Chrs,min, .01sec)
(Useful only if TFF = -59BS®)
KEY REL, to 3

ORBIT NAV
AND TRACKING



ORBIT NAV
AND TRACKING

BACK

COLOR
N
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o] DATE 47161775
4-2
P20 _0OPT 185 CELESTIAL BODY-UNIVERSA! TRACK
. 188 - oh and atigned
SC CONT - EMC/AUTO
BMAG MODE (3) - RATE 2
| ‘ V37E 20k ' ' o
F 04 06 R1 D0024 TRACKING DPTION
R2 0000X ¥X=1 VECPOINT
: X=5 3-AXIS
PRO
2 F 086 78% AXIS YAW,AX1S PITCH,OMICRON (.01deq)
Load values (Omicron ignored for Opt 1)
(See table beloW for nhomindl velues)
PRO . - _
3 F 06 79+ R2Z DEADBAND ‘ (.01deg)
: Load desired DB -
PRO ,
4 F 0170. RY DOODE HTARCODE
Loed Code
PRD (DE not = 00, to &)
S F 04 88 CELESTIAL BODY VECTOR
Load veetor
PRO
6 1t req’'d mnvr <10 dey, DAP mnve
without display, td 8
F 50 18 REQUEST MNVR TO FDA!l R,P,Y ANGLES ¢.0tdeg)
(Auto) PRO
(Man) RHC = Mnvr to N18 Angles
ENTR, to 8
(Reject) ENTR, to 8
 NOMINAL VALUES: N7§ N70
ATTITUDE YAW PITCH | OMICRON BTARCPDE
Nom 81 \ 50 deg| 125 deg| 180 dedy|es (Sun)
LV tHds Up) 0 deg| 270 deg 0 degla7? tEarth)
LV (Hds Dn) 0 tey| 90 deg| 180 deg|4? (Earth)

.
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*NOTE:

¢} DATE 4/16/7%
4“3

AUTD MNVR TO ATT ' (.01deg)
Khen mnvr complete, to & _

CMC continues tracking center
of celestist body

CMC Will react to changes in

N78 and N79 (May take &4 sec).
tPoss UPLINK ACTY Lt
t  (Mnvr >10 deg req-d)
*Key VS8E to permit the
t required auto mnvr

TERMINATE P20: VS6E

» » » n

P20 OPT 2 ROTATE-UNIVERSAL TRACKING

F 04 06

F 06 78

F 06 79

ISS - on and aligned
SC CONT - CMC/AUTO
BMAG MODE (3) - RATE 2

It required, perform *V49 CREW DEFINED MNVR*
(G/6-15) to initial tracking attitude.

V37E 20€
R1 00024 TRACKING OPTION
R2 00002 ROTATE

PRO
AX1S YAW,AXIS PITCH,OMICRON (.01deg)
. Load values tOmicron ignored)
PRO
RATE,DEADBAND (.000%deg/sec, .01deg) -
Load desired values
PRO
START TIME Chrs,min,.0tsec)

F 06 34

NOTE:

éoad desired GET ¢0,0,0 for present time)
RO

Maneuver starts at specified START TIME

Selection of the following brograns
Will not stop rotation:
p21g p27p p29, p30; PSZ. or PS4
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P21 GROUND TRACK DETERMINATION
V37E 21E
06 R1 00002 SPECIFY VEWICLE

RZ2 0000X =1 CSM
X=2 Soyuz
PRO :

34  GET LAT,LONG t(hrs,min, .01se8c)
- Load desired GET ¢0,0,0 for present time)
~ PRO - |

43  LAT,LONG,ALT (.01deg, .01deg, .1nm)

(Recycte) V3I2E, to 2 (lncrements GET 10 min)

{Exit) PRO

NOTE: Via N73E: ALT,VEL,GAMMA (10nm,fps,.01deg)

XXE

P29 TIME_OF | ONGITUDE
V37E 29E

06 R1 00002 SPECIFY VEHICLE
R2 0000X  X=1 CSM
X=2 Soyuz
PRO
34- GET BASE TIME - thrs,min, .01sec)
Ltoad search time ¢0,0,0 for present tima)
PRO '
43 R2 DESIRED LONG {.01deg)
toad Longitude . :
PRO
34 GET LONG thrs,min, . 01sec)
(Change Long) V32E, to 4 o
(Ses Lat) PRO
43 LAT,LONG,ALT {.01deg, .01deg,.1nm)
(Recycle) V32E, to 2 )
(Term) PRO
XXE
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BREND NAV AND TRACKING

P20 - running tn Opt 0 or 4
Optics immobile but usable

NOTES: 1f high CMC activity (e.g., P3X w/ P20 and

2 F 06 94

F 53 45

R27), poss PROG Alarm & restart (no Llight)
~ code 31201 or 31202 stored.

Exercise caution when using DSKY while this
routine is operating. A V16NXXE (KEY REL
to term) is permissible. However, to avoid
taking unwanted marks, other verbs/nouns
(e.g., V64,V76,V48,Vv32,V87,N77, etc.)
should be used either before initiation or
after termination of this routine.

VS4E
+Pposs PROG Alarm
*VSNIE - 00406 *
*Not rend tracking»
COAS SHAFT, TRUN (.01deg, .001deg@)
Load angles:
SXT - It N91 = TPAC, use N9
1f N91 not = TPAC, use TPAC

COAS - 'COAS LOS DETERMINATION® (G/2-20)
BRO or Nominal: +00000, +57470

PERFORM BACKUP MARK
MARKS,TFI,MGA or CODE (mks,min- sac..01deq)

RHC = Align target on COAS LOS
ENTR (VB6E to reject - within 7 sec)
*Poss F 06 49 AR AV,Source Code
01nm..1fps 0CoOX)s
*(Reject) V32E %
*(Accept) PRO *

hen Marking Complete:
PRO (return to progrem in progress)

RENDEZVOUS NAV
AND TRACKING



RENDEZVOUS NAV
AND TRACKING

BACK
G DATE 4716/75

' COLOR
4-6

Y5z FULL-TRACK FIAG DISPLAY

VS7E ‘
£ 04 12 R1 00004 SPECIFY FULTKFLG SETTING
R2 0000X X=0 VHF AND OPTICS WORKING
X=1 VHF OR OPTICS WORKING
(1f display erased upon ENTR,
bRO verify by repeating VS7)
R . S

Y64 OPTICS ANGLE TRANSEORM

NOTE: If P20 1s mctive, the velues displayed
in N78 will be used for tracking. Ebch
time MINKEY is initiated, N78 R1 & R2
will be overwritten with 0 deg,-35 deg.

VB4E
F 06 94 LOS SHAFT,TRUN (.01deg,.001dag)
Load snglaest
§xT ~ It N91 = TPAC, use N91
It N91 not ¢ TPAC, use TPAC
COAS - 'COAS LOS DETERMINATION' (Q72-20)
br Nominalt +00000 :
+57470

PRO

2 F 0678 AXIS YAW,AXIS PITCH,OMICRON (. 01deg)
pR(Omicron is not caleulated)
! ,

V6?7 w-MATR1X B9S FRROR DISPLAY

Vb?7E
F 06 99 POS ERR,VEL ERR,0PT CODE (fte,.1¢ps)
' R3 0000X X=0 NO REINITIALIZATLION .
: X=1 USE NEW DATA
Losd devired data
Nominal for Rend: 02000

00020
ooboo
PRO ,
2 v93E (Reinitialize W-matrix)

ﬁ-



F 06 72

G
4-7

DATE 4/16/75

| |

V76E

TIME OF OPTIM1Z (RZ27)
Load desired time
PRO

TERMINATE: V77E

Chrs,min,.01sec)

L4
Currant RANGE Converping
RDOT
TFO
} |
| I
-9 -20 Td +10 +95
20 se sec 30

Current

nuz?
RANGE Unchenging Converging
_—.h T f—— —— i —— ————

00
PHi«-———turrnnt———I—oon-d——r—Td Ve lyge——

Detinitions:

N72:
N76:

N77:

OPTIMIZATION TIME = Td
RANGE ¢.01nm)

RDOT «(.1%ps)

TFO {min-sec)

RANGE ¢(.01nm)

RDOT <(.1fps)

(hrs,min,.01sec)

PHI (.01deg) (SXT/local horiz)

TFO = (Present T - Td) = (Present T = N72)



G DATE 4716775
L8

Y43 START RENDEZVOUS. PARAMETER NISPIAY #1
NOTE: If high CMC activity (e.d., P3X w/ P20),

poss PROG Atarm Bnd restart (no Light) -
code 31201 or 31202 stored.

VB3E

F 16 54 SQSGE.RDDT,THETA (.01nm,.1fps, .01deg)
V85 START RENDEZYOUS PARAMETER DISPLAY #2

NOTE: If high CMC activity ¢e.g., P3X w/ P20),
boss PROG Alarm and restart (no Light) -
code 31201 or 31202 stored.

VB5E 5 :
F 16 53 gagGE.RDUT.PHt- - (.0%hm,.14ps,.01deg)
, .

VHF AM B - DUPLEX
* VHF RANG - bon (up)
P20 Opt 0 or 4 - runnthy
1 VB7E (Ensble VHF marks)

NOTE: VHF marks drd hot restricted to
ranges (esd than 327.68 nm,

2 TERMINATE: VB8E or V37E XXE



06

06

50

06
50

06

06

G DATE 4/16/75
4-9

29 START RENDEZVOUS FINAL ATTITUOE

ISS - on -

SCS - operating

SC CONT - CMC/AUTO
BMAG MODE (3) - RATE 2

V37E OOE
V62E

V89E
78 AXIS YAW,AXIS PITCH (.01deg)
k;ad axis to be pointed at Soyuz
0 ,

18 FINAL FDAI R,P,Y ANGLES (.01deg)
{New Displey) V32E, to 3
(Accapt) PRO

18 REQUEST MNVR TO FDAI R,P,Y ANGLES (.01deg)
(Auto) PRO
(Man) RHC - Mnvr to N18 Angles, to 6

18 AUTO MNVR TO ATT (.01deg?}
18 REQUEST TRIM MNVR ' (.01deg)
(Bypass?) ENTR

(Trim) Align §/C about pointing axis
PRO, to 5

¥90 REQUEST RENDEZVOUS OT-OF-PIANE DISPLAY

VOOE
16 GET EVENT Chrs,min,.01sec)
Load desired time ¢0,0,0 for present time)
PRO
96 Y(CSM),YDOT(CSM), ¢.01nm, . 1tps, . 1fps)
YDOT(SOYUZ}

(Recycle) V32E, ta 2
(Exit) PRO



F 04

F 06

F 0

F 50

L]

t] DATE 4716775
4-10

P20 OPT Ok4 RENDEZVOUS-UNIVERSAL TRACKING

ISS - on and aligned

SCS -~ on (desirable)

SC CONT - CMC/AUTD

BMAG MODE (3) - RATE 2
G/N PWR OPTICS - on

OPT MODE - MAN

OPT ZERO - OFF

OHC - Drive Trun <10 deg
OPT Z2ERO - ZERO (15 sec)
OPT MODE =~ CMC

V3I7E 20E

06 R1 00024 TRACKING OPTION
R2 0000X X=0 VECPOINT
X=4 3-AXIS
PRO
78% AXIS YAW,AXIS PITCH,OMICRON (.01deg)
kgad values (Omicron fgnored for Opt 0)
0
79+ RZ DEADBAND . (.01deg)
Load desired DB
PRO
tf req'd mhvr <10 -deg, DAP mnvr
Hithout display, to &
18 REOUEST MNVR TD FDAl R,P,Y ANGLES ¢. O1dsu)
(Auto) PRO
{Man) RHC - Mnvr to N18 Angles

ENTR, to &

{Reject) ENTR, to 6

18

AUTO MNVR TO ATT (.01deg)
When Mnvr complete, to 4 .



6 DATE 4/16/75
4-11

6 OPT ZERO -~ OFF

CMC continues Soyuz Attitude end
Optics Tracking

*NOTE: CMC will react to changes in
N78 and N79 (May take 18 sec).
*Poss UPLINK ACTY (¢t
*  {(Mnvr >10 deg req'd)
*Key VS8E to permit the
t required auto mnvr

» % ¥ =

To start VHF Marks - V87E (V88E to stop)
MARK st will (Reject within 7 sac)
*Poss F 06 49 AR,AV,Source Code

* (.0%tnm,.1fps,0000X)
t(Reject) V32E *
*(Accept) PRO "

For Backup Marks, see V5S4 (G/4-5)
For feiled Mark PH, see EMP SL-5 (G/1-25)

7 TERMINATE P20:
VS6E _
OHC - Drive Trun <10 deg
0OPT Z2ERQ -~ ZERO
G/N PWR DPT - OFF



G DATE ¢/16/7%
4-12

P20 OPY 4 WITH GDC_REFSMMAT
. IMU - off . ~
GDC - on and REFSMMAT known (G/3-13)
SCS - operating
OPT MODE - MAN
OPT 2ERO - OFF
G/N PWR OPTICS - on
OHC - Drive Trun <10 deg
OPT ZERQO -~ ZERO (15 sec)
OPT MODE - CMC

V25N20E .
Load present GDC angles

Pertorm P20, Opt 4 (G/4-10)
(Return after PRO on N79)

Displby Desired Att1
V16N18E FDALl R,P,Y ANGLES‘ ¢.01deg)

Mnvr to 0 or 180 Roll, N18 Pitch, 0 Yeu
V25N20E
Losd present GDC anples

OPT ZERO - OFE .
MARK bt Wwill (Rejeet within 7 sec)
(repeat step 4 as required)

*Poss F 06 49 AR,AV,Source Code *

L (.01nm,.1¢ps,0000%)¢
*{Reject) V32E £
*(Accept) PRO *

For Backup Marks, see V54 (G/4-5)
For fatled Merk PB, see EMP SL-5 (G/1-2%)

TERMINATE P201
VS6E
OHE - Drive Trun <10 deg
OPT 2ERD - 2ERD
G/N PWR OPTICS = OFF



F 06 72

F 16 76

G DATE 4/16/75
4-13

P25 CONTINGENCY VME RANGE RATE PROGRAM

VHF RNG - on (up)
VHF AM B - DUPLEX

V37E 25E

TIME ot OPTIMIZ thrs,min, . 01sec)
Load time €0,0,0 for no optimization)
PRO (N72=0, to &)

RANGE ,RDOT,TFOD ¢.01nm, .1fps,min-sec)

{Ratyctle) V32E, to 2
(N77 Disp) PRO

F s 77

RANGE,RDOT, -00001 (.01nm, .1fps)

{Recycle) V32E, to 2
(Term) PRO

NOTES: During Braking Phass, re-snable VHF

data processing dfter each thrusting
bY V76E, PRO.

, Atlow 20 sec for conhverpgence.

V77 will not didable VHF data processing
during P25.

See V76/V?7? for Filter Operations (G/4-7).



&

G DATE 4/716/75
5-1
JARGETING PROGRAMS
P30 EXTERNAL AV
1 V37E 30E
F 06 33 T1G {hrs,min, .01sec)
Load desired TIG
PRO
2 F 06 81 AV X,Y,2(LV) (.1fps)
Loed desired AV's (Do not load all O's)
PRO
3 F 06 42 HA,HP,AV(REQ) C.Tnm, .1nm, . 1fps)
Set AV COUNTER
PRO
4 F 16 45 MARKS,TFI,MGA (marks,min~sec, .01deg)

(MGA = -00002 1f REFSMFLG not set)
Set EVENT TIMER
PRO

5 F 37 XX

TARGETING
PROGS (P30'S)



TARGETING
PROGS (P30'S)

BACK

4

24

18

COLOR
d DATE 4/16/75
5-2
P31 NCi TARGETING

MINKEYs 188 « on & sligned
SC CONT - CMC/AUTO
BMAG MODE (3) - RATE 2

V3I7E 31E (1f REFSMFLG not set. to &)
00017 MINKEY OPTION

_tAccept) PRO
(Rejett) ENTR

14 reg’d Mnve <10 den. DAP mayvk
Wwithout display, t
REQUEST MNVR FDA! TO R P Y ANGLEQ {.01deg)

(Accept) PRO
(Reject) ENTR, to 4

18

95

57

37

45

AUTO MNVR TO ATT ‘ {.01deg)
(14 Nonh-MINKEY, w&hen mnvr completd, to 2)
TIG(NCT) ~ Chra,min, . 01set)
Load desired data
" PRO
HALF-REVS(NC1/NC2), (+DO0ONN, . 1nm, .1nm)
AH(NCC) , AHENSR)
Loaed desired data
PRO
CTIG(TP) thes,min, . 018ec)

Losd desired date
PRO

MARKS,TF1,-00001 tmarks,;min-sac)

(Recycle) V3I2E
(Final Pass) PRO {(Term marking)

3
i L |
t 00600 Phase Match *
*+ 00601 Height Manedver *
# 00603 QRDTPI *
* (Redo) V32E, to &, ddjust !nnuts'
4 {Cont) PRO, to 9, tbad N81

+ 00602 Duter Loop *
* (Redu) V32E, to 4, bdjust inputst
* (Cont) PRO, to 8, CMC uses ]
*

result of Lest Yterationt



10

1"

06

06

16

37

50

50

06

06

06

06

34

31

45

25

G DATE 4/16/75
5-3

SV(NCZ).AH(NCZ).AV(NCC) (.tfps,.1nm, . 1{ps)
RO

AV X,Y,2(LV) NC1 (.11fps)
PRO (1f Recycle, to 7)
MARKS, TF1,MGA {marks,min-sec,.01deg)

(MGA = -00002 if REFSMFLG not set)
Set EVENT TIMER

PRO
1f MINKEY: AV <10 fps, to P41 (G/6-12)
AV 210 fps, to P40 (G/6-2)

XXE

P32 NC2 TARGETING

MINKEY: 1SS -~ on & aligned
SC CONT - CMC/AUTQ
BMAG MODE (3) - RATE 2

V37E 32E (1f REFSMFLG not set, to 4)
00017 MINKEY OPTION

(Accept) PRO
(Reject) ENTR

18

1f req'd Mnvr <10 deg, DAP mnvr
without display, to 4
REQUEST MNVR FDAl TO R,P,Y ANGLES (.01deg?

(Accept) PRO
(Reject) ENTR, to &

18

28

57

317

AUTO MNVR TO ATT (.0tdeg)
(If Non-MINKEY, when mnvr complete, to 2)
TIG(NC2) (hrs,min,.01sec)
Load date 1f needed

PRO

Blank,AH(NCC),AH(NSR) C.1nm, . 1nm)
Load desired data

PRO ' ’

TIG(TPI) " (hrs,min,.01sec)

Load desired data
PRO



7 F 16 45
(Recycle) V32E
(Final Pass) PRO (Term merking)

10

11

F 06 84

F 06 81

F 16 45

F 37

F 50 25

¢} DATE 4/16/79
5-4 |

MARKS,TFI1,-00001 , {marks,min~seg)

* s 4
N , %
« 00600 Phase Match 1
t 00601 Helight Maneuver - S |
+ 00603 QRDTP] *
* (Redo) V32E, to 4, adjust inputst
] (Cont) PRO, to 9, {oad NB1
t 00602 Duter Loop i'
t (Redo) V32E, to 4, bdjust Inputse
t (Cont) PRO, to 8, CMC uses 1
3 result of Last iterationr -
AVINCL) ,AHINCC), AV(NSH) (. 1fps,.1nm,.1fps)
PRD _
AV X,Y,Z(LY) N2 (.11ps)
PRC.  (I1f Recycle, to 7)
HARKS.TFt MGA {marks,mih~sec,.01deg)
(MGA = -ooooz it REFSHFLG not set)
Set EVENT TIMER
PRO o
I+ MINKEY: AV <10 tps, to,b41 (G/6-12)
AV 210 tps, ty P40 (Gre-2)
XXE
P33 N TARGETING
MINKEY? ISS - on & aligned
SC CONT - CMC/AUTO
BMAG MODE (3) - RATE 2
V37E 33E (it REFSMFLO not !Ett to 4)
00017 MINKEY OPTION

(Accept) PRO
(Reject) ENTR

F S0 18

1 rea’d Mhvr <10 dep, DAP "RV F
without display, to &
REQUEST MNVR FDAL TO R,P,Y ANGLES ¢t. O1ﬂuu’

(Accept) PRO
(Reject) ENTR, to 4



10 fF 16

1 F 37

G DATE 4/16/75
5-5
18 AUTO MNVR TO ATT , (.01deg)
(1t Non-MINKEY, when mnver complete, to 2>
11 TIG(NCC) : " Chrs,min,.01sec)
Load desired data
PRO :
13 TIG(NSR) ' thrs,min,.01sec)
Load desired dats
PRO _
37 TIG(TPD) ¢hrs,min,.01sec)
Load desired dats
~ PRO |
45 MARKS,TFL,-00001 (marks,min-sec)
(Recycle) V3ZE
(Finat Pass) PRO (Term Marking)
*F 05 09 00603 *
* QRDTPI lteration Failure )
*(Redo) V32E, to 4, adjust inputst
«+(Cont)} PRO, to 9, load N81 *
82 AV X,Y,Z2(LV) NS (.1fps)
PRO . :
31 AV X,Y,2¢(LV)> NCC _ (.1fps)
PRO (If Recycle, tao 7) ’
4% ~ MARKS,TFI,MGA (marks,min-sec, .01deg)
(MBA = -00002 it REFSMFLG not set)
Set EVENT TIMER
PRO : )
' I+ MINKEY:? AV <10 fps, to P41 (G/6-12)
AV >10 fps, to P40 (G/6-2)
XXE



50

50

06

06

16

06

06

16

‘37

o DATE 4/18/75
. 5-6 S '
P34 _NSR TARGETING
(P33 Complets)
MINKEY: 1SS - on & aligned

SC CONT - CMC/AUTO
BMAG MODE (3) - RATE 2

V37E 34E (1+ REFSMFLO not set. to 4)
25 00017 MINKEY OPTION
(Accept) PRO
{Reject) ENTR

1t rea'd Mnvr <10 deg, DAP mnve
without display, to 4
18 REQUEST MNVR FDAl TO R,P,Y ANGLES (. 01deg)
(Accept) PRO
(Rejact) ENTR, to &4

18 AUTO MNVR TO ATT (.01deg)
(1f Non-MINKEY, when mnvr complete, to 2)
13  TIGI(NSR) : thrs,min, .01s8c)
PRO .
45  MARKS,TF1,-00001 (mrks,min-sec)

(Racyctle) VIZ2E

(Final Pass) PRD (Term Marking)
«F 05 09 00611 No TIG For Elev Ange
t(Redo) V32E, to 4, sedjust inputs #
»(Cont) PRO, to 6, CMC will use «

- tnitial velue of TIG(TPI)¢
75  AH(NSR),AT(TPI-NSR), (.1nm,min-sac)
- AT(TP1=NOMTP1) . :
. PROD . _
81 AV X,Y,2(LV) NSR ' «.1fus).'
PRO (1f Recytle, td S)
49 MARKS,TF1,MGA - {marks,min- sac..01deg)

(MGA £ -uoooz 14 REFSMFLG Hot set)
Set EVENT TIMER

14 MINKEY: AV <10 tps; to Pai (8/6-12)
" AV 310 tpe, to P4D (B/6-2)

XXE



50

50

06

06

06

16

06

06

06

G DATE &4/16175 -
_ 5-7 .
P35 _TP1 TARGETING

MINKEY: ISS - on & aligned

SC CONT - CMC/AUTO
BMAG MODE (3) - RATE 2

V37E 35 (1% REFSMFLG not set, to &)
25 00017 MINKEY OPTION
(Accept) PRO
(Reject) ENTR

1f req’'d Mavr <10 deg, DAP mnvr
without display, to 4
18 REQUEST MNVR FDAI TO R,P,Y ANGLES <(.01deg)
(Accept) PRO :
(Reject) ENTR, to &

18 AUTD MNVR TO ATT - (,01deq)
{If Non-MINKEY, when mnvr complete, to 2}

37  TIG(TPD thrs,min,.01sec)
Load desired TIG '
PRO :

55 PRECISION OFFSETS,ELEV ANGLE t0000X,.01deg)

Loed desired vdlues
PR(RZ = +00000 to calc Elev at TIG Time)
0 .

45 MARKS,TF1,~00001 {marks,min-sec)
(Recycle) V32E (T1G Option, to 3)
(Final Pass) PRO {(Term Marking) (TIG Opt, to 8)
*F 05 09 00611 No Sel'n =«
*PRO, to &, adjust inputs«

37 TIG(TPI) (hrs,min,.01sac)
PRO ¢(If MINKEY Final Pass and new velue
loaded into N37, to 8. Otherwise, to 9
55 ERECISION OFFSETS,ELEV ANGLE (0000X%, .01deg)
RO . _
58 AV(TPID) ,AV(TPF), (.1fps,.1fps,min-sec)

At(TPI-NOMTPI) .
PRO



10

11

12

G DATE 4/16/75
5-8
06 81 AV X,Y,2(LV) TP1 : . Gifps)
PRO (It Recycle, to 6)
NOTE: AV X,Y,2(L0S) via NS9E; KEY REL, to 10

16 45  MARKS,TF!, MGA‘ {marks,min- sec..01deg)
‘ (MGA = -00002 if REFSMFLG not set)
Set EVENT TIMER

PRO | |
It MINKEY: AV <10 fos, to P41 (G/6-12)
AV 310 fps, to P40 (G/6~2)

37 XXE

P36 TPM TARGETING

(P35 Complete)
MINKEY: 1S5S - on & aligned
SC CONT - CMC/AUTD
BMAG MODE (3) - RATE 2

V37E 36E (1f REFSMFLG not.set, to 4)
50 25 00017 MINKEY DPTION
(Accept) PRO
(Reject) ENTR

1f req’d Mnvr <10 deg, DAP mnvt
without display, to 4
50 18 REQUEST MNVR FDAl TO R,P.,Y ANGLES (.01deg)
(Accept) PRD
(Rejact) ENTR, to 4

06 18 AUTO MNVR TO ATT (.01deg)
- (1f Non-MINKEY, When mnver complete, to. 2)

16 45  MARKS,TFl,- 00001 {moarks,min- 55c)

: PRO at TP1+9/TP1+21 min (Term Marking)

06 59 AV X.Y,2(L08) TPM - (.11ps)
PRO '

16 45  MARKS,TFl,MOA (marks,min=suc,.01deg)

" PRO (HGA -00002 §f REFSMFLG not set)
I+ MINKEY: AV <10 fps, to P41 (G/6-12)
AV 210 fps, to P40 (G/6-2)

37 XXE



F 50

F 50

06

F 16

F 37

6 DATE 4/16/75
5-9

P37 REND FINAL PROGRAM

MINKEY: 1SS - on & sligned
SC CONT - CMC/AUTO
BMAG MODE (3) - RATE ¢

V37E 37E (14 REFSMFLG not sat, to 4)
25 00017 MINKEY OPTION
(Accapt) PRO
(Reject) ENTR

1f rea'd Mnvr <10 deg. DAP mnvr
without display, to
18 REQUEST MNVR FDAI TO R, P Y ANGLES (.01deg)
(X-Axis Track)
(Accept) PRO
(Reject) ENTR, to 4

18 AUTO MNVR TO ATT ©(.01deq?

7 (1f Non-MINKEY, when mnvr complete, to 2)
54  RANGE,RDOT,THETA (.0%nm, . 1fps,.01deq)

(Extended Verbs locked cut)
PRO (1f MINKEY, to P48 Step 2)

XXE



F 50

F s0

] DATE 4716775
5«10 -

P38 _NPC TARGETING

MINKEY: IS5 - on B eligned
‘ 8C CONT - CMCrAUTO
BMAG MODE (3) - RATE 2

NOTE: Avoid marking between steps 4 and S
(VBBE and take no tptics marks)

V37E 38E (1t REFSMFLG not set, to &)
25 00017 MINKEY OPTION
(Accept) PRO
(Reject) ENTR

_ If reg'd Mnvr <10 639. DAP mhve
. Wwithout displdy, to
18  REQUEST MNVR FDAI TO R P,Y ANGLES (.01deg)

(Accept) PRO

. (Reject) ENTR, to 4

06

F 06
F o6
F 16
F 06

F 16

18 AUTO MNVR TO ATT ¢.01deq)
t1f Non-MINKEY, whenh mnvr comglete, to 2)

39  TIGCLAST MNVR) thrs,min, , O1sec)
Change dats i Heeded ‘
PRO

33 TIGINPD) . (hre,min, D1sec)
Losd destred TIG ’
PRO ' _

45 MARKS,TF1,-00001 (marks,min-sec)

(Retcycle)d V32E
(Final Pdss) PRO (Term Harking)

B1 AV X, ¥Y,2(LV) NPC t.1tps)
Change dota 1f desired
PRO (1f Recycle, to 5)

45  MARKS,TFi,MGA (marks.min-sac:.01deu)
(MGA = -00002 1+ REFSMFLG not set)
Set EVENT TIMER
PRO (if AV Man. = 0, bF
{¢t Non-MINKEY, to 17}



[t DATE 4716175
5-11

9 52 in PROG Lights
F 06 22 NEW ICOU ANGLES 0G.1G.MG (.01deg)
(1t MG >+70 deg, Mnvr) V32E, to 9
PRO

10 F 50 25 00020 MINKEY PULSE TOROUWE )
(Bypass) ENTR (Go to P41) (G/6-12)
{Torque) CMC MODE -~ FREE
PRO

11 16 20 ICDU ANGLES (.01deg)
. t1t RESTART during torquing, performe
¢ 'NPC RESTART RECOVERY' (G/5-12) +

Nhun Torque Complete:
CMC MODE -~ AUTO
AV <10 tps, to P41 (G/6-12)
AV 210 fps, to P40 (G/6-2)

12 20 in PROG Lights
SC CONT CMC/AUTO
It req'd Mnvr <10 deg, DAP mnvr
without displby, to 14
F 50 18 REQUEST MNVR TO R,P,Y ANGLES (.01deq) -
(Accept) PRO
(Reject) ENTR, to 14

13 06 18 .AUTO MNVR TO ATT . (.01deg)
14 52 in PROG Lights
F 06 22 - NEW 1CDU ANGLES 0G,1G,MG (.01deg)
élf MG >+70 dep, anr) VI2E, to 14
RO

1S FE 50 25 00020 MINKEY PULSE TORGUE
TNC HODE - FREE
RO

1CDU ANGLES (.01deg)
- 16 16 20 tit RESTART dUrihg torquing, performe
. * 'NPC RESTARY RECOVERY® (G/5-12) »

Hhen forque complete:
CMC MODE - AUTD
Align GDC to IMU

17 F 37 XXE-



NOTE!¢

NOTE:

F 50 25

G
5-12

This racovery procedura witl permit
gyro torquing to be continusd from
thd point of interruption,

‘DB/RATE = MIN/LOW

BMAG MODE (3) = ATT 1/RATE 2
8C CONT - SCS :

V37E DOE
VZ25N26E, 13001E, 2327E 30005E
V3O0E

V16N20E to monitor pulse torquing
until complete (up to 82 sec).

00015 PULSE TORGUE COMPLETE
V21N26E, E

SC CONT - CMC

CMC MODE - AUTO

BMAG MODE (3) - RATE 2
OPT 2ER0 - OFF, then ZERD
Perfurm P52, Dpt 3 (REFS)

(1f Post-NPC, to 5)

Perform following steps onty for Pre=NPCi
a. 1t time, po to 5P5 BURN CUE CARD end
partorm burn (GEN or SCS as desired).

b. It burn SCS, perform P77 after burn.
c. After burn as time permits, configurs
for Rend REFSMMAT uplink (G/1-15),.

then perform PS2, Opt 1 (PREF).

Align GDC to MYy
Return to Post-NPC Nominal Procedures

DATE 4/16/75 -



>

Targeting complete
185 & SCS operating
DAP (oaded

Test C/W Lamps

SPS Thrusting Pren

AUTO RCS SEL (12) - MNA/MNB
(4 Roll Jets - OFF)

It Rend: Do "EMS AV TEST &
NULL BIAS CHECK'(G/2-11)

FDA1 SCALE - 5/1

MAN ATT (3) - RATE CMD

ATT DB/RATE - MIN/LOW

BMAG MODE (3) - RATE 2

SC CONT - CMC/AUTO
FDAl (2) - INRTL

4 Rend: Set GDC tw
[t Entryt Align GDC to IMU
cb STAB CONT (all) =~ ¢lose
except DIR ULL {2) - open
tb SPS (8) - close
(cb GAUGING (4) - open)
8CS TVC (2) - RATE CMD
TVC GMBL DRIVE P&Y - AUTO
ATVC GAIN - HI
RHC 22 - ARMED
EMS - AV SET/STBY
Set Teiloff Avs____ (37fps)
EMS FUNC - AV
Set EVENT TIMER ¢(vie N45)
1t P30 pertormed:
Mnvr to PAD Burn Att:
V37E 00E
V49E (G/6-15)
Perform V41 N91 Boresight
Star Check (G/2-4)
*tf NO-GO:
+ §CS TvC (2) -~ AUTO*
t 5C CONT - 8CS ¥

&

DATE 4/16/75

SCS DELTAS

BMAG MODE (3) =
ATT 1/RATE 2
SC CONT - SCS
If Rend and No
Chart Sol'n:
FDAl 1 - ORB RT

THRUST CONTROL
PROGS (P40's)



THRUST CONTROL
PROGS (P40'S)

BACY.
‘ COLOR
G - DATE 4/16/75
6-2
2 A V37E 40OE RHC to Burn Att

(TF1 via N4D0 or N&S)

3 F S0 18 REQ MNVR TO BURN ATT(.01deq
"(Auto) PRO _
(Man)  RHC - Mnvr to Att, to 5

4 06 18 AUTO MNVR TO ATT ¢.01deg)
F SO 18 REQ TRIM MNVR (.01deg)

Change S/C Roll if req'd
1f Rend: Align GDC to IMU

w

543100 MN BUS TIE (2) ~ on (up)
+1f No ATS: ]
+ TAPE RCDR - *

+ HBR/RCD/FWD/CMD RESET«
TVC SERVO PWR 1 - AC1/MNA
TVC SERVOD PWR 2 - AC2/MNB-
RHC PWR NORM (2) - AC
RHC PWR DIR (2) - OFF
BMAG MODE (3) - ATT 1/RT 2
SC CONT - SCS

55:00 Primary TVC Check

GMBL MOT P1,Yt - START (on)
{DP Confirm)
Verify Trim Cont & Set Trim
Verify MTVC
A SCS TvC (2) -
AUTO
THC - CW
Verify NO MTVC

Secondary TVC Check

GMBL MOT P2,Y2 - START (on)
(DP Confirm)
Verify Trim Cont & Set Trim
A SC CONT - CMC Omit this step
Verify MTVC
THC - Neutral
~  Verify NO MTVC
A Verify GPI returns to 0,0 GPl to Trim
RHC PWR NORM (2) - AC/DC
RHC PWR DIR (2) - MNA/MNB




m

G
6-3

(Trim) A BMAG MODE (3) - RATE 2

A PRO, to 4

(Bypass) A BMAG MODE (3) - ATT 1/RT 2

57:00

58:00

4 ENTR :

A 1f Entry and Boresight Star
Check was NO-GO:

6 F 50 25 00204 GMBL FTEST OPTION

(Reject) ENTR

A C(Accept) SC CONT - CMC (verity)

PRO

Mocniter GPI Response
PEY(0,+2,-2,0), Trim

*]f Test Fails: *

+ SC CONT - SCS *

* SC5 TvC (2) - AUTO»

7 06 40 TFI,vG,AVM (m-s,.1fps,.1¢ps)

59:00

59:25

*PROG Alarm - VSNOE
* 01703 TIG Slipped?
*KEY REL *

A RATE - HIGH
RHC #2 - ARMED (verify)
THC - ARMED

Check AVc

Check EVENT TIMER

SPS He VLV (2) - AUTO
Check He, N2A, snd N2B

EMS MODE - NORMAL
THC PWR - on (up)

DSKY Blankg

DATE 4/16/75

Check Burn Att’
Omit this step
Omit this step
Omit this step

Set GDC tw to
PAD values
Track Horiz at

16 deg Window
Mark Chds dn)
Hold Att
Align GDC (PAD)

NOTE: 1f Entry,
Horizon at

5 deg Window
Mark at TIG

Omit this step

RATE - LOW




! DATE 4/%6/79
6+4

59130
06 40 TFI,VG,AVM (m~-8,.1fps,.14ps)
(Ave-G on)
AV THRUST A (B) - NORM
-Check PIPA Blas <2 fpa
for 5 se¢ perlod
+1¢ PIPA Check Fall!!i
t BC CONT - BCS
4 SCS TVLC (2) - AUTD «

59140 A I+ Rend: Ultags Ullage Bt 59146
~Monitor AVM (R3) Count Up

59t46 A tf Entryt Ullepe Ullage
59,58 Monitor AVM (R3) Count Up
}

F 99 40 REQUEST ENG ON ENABLE
(Auto lgn) PRO (TFl >0 sec)
(Bypass lgn) Av THRUST A&B -~ OFF
ENTR, to 10
CEx‘t) V34E, to 13

8 00:00 A IGN THRUST pb - push

06 40 TFC,VG,AVM (m- s,.1fps..1fps> :
vLong Burn Recnveryi
'

* F 97 40 6PS Thrust Eail

*+ GBN REIGNITION:

+ F 97 40 ENTR

* F 99 40

* AV THRUST (2) ~ NORM

] Check Gmbl Trim

] Ut Lage

] PRO. to 8

t SCS REIGNITION:

] {Sed Short Burn Recovery)

v+ RCS COMPLETION:

* F 97 40 ENTR

t F 99 40

? AV THRUST A&B - DFF

* ENTR, to 10

t EXIT P40: v3aE, to 13

*“*.ﬂ-#bﬁ.".*l“"




9

10

1"

00:03

00:XX

F 16 40

F 16 85

F 16 44

¢}
6-5
*Short Burn Recnvaryd *
* |
+ Thruse 0ff with Att Drifex
* (No F 97 40) 1
+SCS REIGNITION: %
+ SC CONT - SCS *
+ Check Att & CGmbl Trim .«
*  BMAG MODE (3)-ATT 1/RT 2»
* SCS TvC (2) - AUTO ¥
* AV THRUST (2} - NORM *
v Ullage ' : ]
* THRUST pb - push, to &

AV THRUST B (A) - NORM
A

Monitor Thrusting:
Pc 95-105 psia
EMS Counting Down
SPS INJ VLVS (4) - open
SPS He VLV tb - gray
SPS FUEL/OXID .PRESS:
170-195 psis

ECO
At BT+1 sec:
AV THRUST A&B - OFF

TFC(static),VG,AVM
Verify Thrust Off:
SPS INJ VLVS (4) - close
SPS He VLV tb (2) ~ bp
PRO

VG %,Y,2 (.1fps)
AUTO RCS SEL{16) - MNA/MNB
Nutl Residuals

Record (AVc, FDAl, N35)

I[f Rend! PRO, te 12

It Entryt V82E, to 11

HA,HP, TFF C¢.1nm, . 1nm,m-5)
Verify HP <38 nm ‘

21t HP > 38 nm: +

* continue burn *
: * until HP §s DKkx
PRO,PRO

DATE 4716775

RATE - HIGH

ENTRY BURN

1 11 VG »22 fps
restart SPS,
SCS control

2 If no restart
& VG 22 fps,
use RCS COM-
PLETION CHART

3 1f VG <22 fps
to overburn,
trim VGX, VG2
to +.2 fps’




12

13 F 37

]
6-6

AUTO RLS ROLL (4) - OFF
GMBL MTRS (4) - OFF

(DP Contirm)
TVC SERVO PHR 182 - OFF
BMAG MDDE (3) - RATE 2

THC - LOCKED
THC PWR - DFF
RHC PWR DIR (2) - OFF

1t Rend:
MN BUS TIE ¢2) - OFF
EMS FUNC - AV SET/VHF RNG
EMS MODE - BU/VHF RNG
VHF RNG - RESET
RHC - LOCKED
PCM BIT RATE - LOW

14 Entry: :
EMS FUNC - OFF
EMS MODE - STBY

1f Rehd MINKEY: ' :
to P3X, Step 21 except
P38, to Step 12

XXE

DATE 4/16/7%

|BMAG MODE(3) -

ATT 1/RT 2
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DATE 4/16/75

SPS BURN GIMRAL CHECK MALFUNCTIONS

NOTE: Monitor rate needles for eng bell movement

during Trim & MTVLC checks.

Complete all gmbl

tests before anslyzing to determine fallure.

NO TRIM:
Sys 1 or 2, Pur- Y

Both sys, PBY

NO MTVC:
RHC #2, P or Y
Both RHC s, P or ¥

Both RHC's, PRY

NO TRIM DR MTVC:
Sys 1or 2, Por ¥

Sys 1 M PeY
Sys 2, P&Y
GP1 HARDOVER:

Qnu Sys, Por Y
Bath Sys, P or ¥
GPI DSCILLATION:

One Sys

One or Both Sys

Gmbl Terim tw Pot
Gmbl Trim tw Shaft

ch TVC AC1 Open

RHC Amp Open
ch ECA/TVC AL2 Open

Atfected Gmbl Motor
¥ot On -

Gmbl Cmd Amp
GPI Ind 1 or 2
Gmbl Posn Transddcer

8C CONT Su Open
THC/cw Sw Open

Gmbl Posn Trensducer
Hardover

RHC #2 Prop Cont
Shart
RHC Amp Hardover

Gmbl Hate Transducer
Opan

rmeerm— et RS —w -

RHC #2 Prop Cant Open

TvC GMBL OR - Good Sys
Burn G&N aor SCS MTVC

Ctose cb; 1f unabt

e,
TVC SERVO PWR 1 - ACZ/MAB

Chg to RHC #1: RHC 22 0ff
Burn G&N or SCS AUTO

Close tb: if unable

TVC SERVO PHR 2 - AC1/MNA

TVL GMBL DR - Good Sys.
Carres cb SPS PITCH or
SPS YAW - open

TVC GMBL DR - Good Sys,
Corres cb SPS PITCH or
SPS YAW - vpen

Cyele 5PS IND Su to SIVB,GPI
to Test Gage, :
Tv( GMBL DR - Good sys

Monicor Rt Ndls During MTVC,
TVC GMBL DR - Geod Sys

Burn GEN or THC/cu for SCS
Burn G&N or ST CONT - SCS

TVvC GMBL DR - Good Sys

ChE to RHC 21,

HC PHR NORM 2 - OFF

SC5 TVC - AUTO for Trim OK,
Burn GEN or SCS AUTO

TVC GMBL DR - Gobd Sys

Gmbl Actuutnr.ﬂind1nngVC GMBL DR - Good Sys



G DATE 4/1&/73

\

6-8
PROPELLANT CONSUMPTION FOR 3-AXIS MNVR
ENSEEENEERENEEERENNEARENAENEEENEEEEEN IEREEEENEN NN
| EASEEEESENEEEEREFNENANSENEEERENEEEEEN | | EEEENEENEREE|
consumption for 3=axis attltude maneuver for ASTP. Final 12/18/74]
= 'PGNCS, 2 deg/sec rate
o 0 1 A o
HENNENEREEERERAEE
Mission phase Spacecraft weight, |b 4
deg/sec rate = 1CSM at launch 28 500 H
C3M/DM] CSM/DM in orbit ) 32 800 a
CSM/DM at docking 31 300 -]
S with Soyuz u
CSM CSM/DM at separation 30 900 ]
At from Soyuz =
sec rav L HH 3 CSM at DM jettlson 25 600 -
gy 1 A i O S e D 0 e o i i i o

RCS propellant censumed, Ib

= : PGNCS, 0.5 deg/sec rate

PGNCS, 0.2 deg/sec rate

......

77 28 29 30 31 32 33 % 10°

Gross welght, b



5.0

P
Wy

»
*
o

BT
(5;]

SM RCS propellant consumed, |b/fps

W
(=]

2,5

G DATE 4/16/75
6-9
ROPELLANT CONSUMPTION FOR X-TRANS MNVR

TP P T T T TR Loy IN| ANEEAEEIEANAREEREEEEENERESEEEERENNE ENEEEEEERE NN

S ENEENRNEEEEEENEN SN EENEEEENS N EENNEREE | EEEEEEENREEN
F1CSM 3-2 .- Propellant consumption for PGNCS X~translation maneuvers for ASTP. Final 12/18/74(T]

I BANEEENTENON NN NN PSR |
1] Misslon phase Spacecraft weight, 1b
] CSM at launch 28 500
1 CSM/DM in orbit 32 800
-1 CSM/DM at docking 31 300
a .
1 with Soyuz
- CSM/DM at separation 3Q.6aa
-y from Seyuz n
1] CSM at DM jettison 25 600 T L+

TR —:CSM/DM Two yaw jets FH Two pite jets 1
CSM = ENREICE
Two yaw jets RN i nE=3e= FT T Four jets
=TT e T ETTT T
=TT Four jets or
3= two pltch Jets
25 26 27 28 29 30 31 32 23 X10

Gross welght, |b



d DATE 47167175
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SPS ENGINE TRIM GIMBAL ANGLES

Davis/MPS D/MPAD

Pitch trim gimbal angle, deg
Yaw trimr gimbal angle, deq

Data source: 4] y MASLE S
Data confinned: '
[TTITTIITTITT I'ITTITT'T'IHIT PUITLEITITT LH 3 HRF FF L
HCSM 9-1.- SPS etgine trim gimbal angles versus Final rev 1H
spacecraft weicht for ASTP mission. H-+ 3/12/75 H
S T R T
(1] - o T
1 o Rendezvous
EaERE A SRR 1 piteh 1] S
— ] -1+
N “;
g
C LI 7
apSNEENNENREE
T
- = u [{Deotbit !
== pitch ; i
Deorbll '
aw
Rende zvous
yaw ¥
P
Y
’l
A
y '
T
24 26 28 30 32 34 % 167

Spacecraft welght, b
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26

25

Gross welght, 1b
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Targeting complete

1SS & SCS operating

DAP loaded {(check ROLL ]ets)
Test C/W lamps

RBRCS Thruysting Pren

AUTO RCS SEL (16) - MNA/MNB
Pertorm "EMS AV TEST & NULL
BIAS CHECK® (G/2-11)
FDAI SCALE - S5/1
MAN ATT (3) - RATE CMD
ATT DB/RATE - MIN/LOW
BMAG MODE (3) - RATE 2
EMS ~ AV SET/STBY
Set AVC
EMS FUNC - AV
CMC MODE - FREE
RHC PWR NORM (2) - ACIDC
RHC PWR DIR (2) - MNA/MNB
Set EVENT TIMER (V16 N45)
SC CONT - CMC/AUTO
If Reg'd: .
Mnvr to PAD Burn Att:
V37E 00E
V4BE (G/6-15) .
Perform V41 N91 Boresight
Star Check (G/2-4)
+1f NO-GO: '
+ SC CONT - SCS«

V37E 41E (TFI vie N40 or N4S)

£ 50 18 REQUEST MNVR TO BURN ATT (.01deg)
(Auto) PRO
(Man) RHC - Mnvr to Att, to S
06 18 ° AUTO MNVR TO ATT (.01deg)
F S0 18  REQUEST TRIM MNVR ’ ¢.01ceg)

Change S/C Roll 1f reqg’'d

(Trim) PRO, to 4
(Bypass) BMAG MODE (3) - ATT 1/RT 2

. Align GDC to IMU
ENTR



55:00
06

6 85

58100
59:00
59:25
59:30

16 85

00:00
7 F 16 85

8 F 37

G DATE 4/16/75
6-13

VG X,Y,2 (,11pw)
*PROG Alarm - VSNOE ¢«
+ 01703 TiG Slipped*
+KEY REL '

RHC & THC - ARMED
TAPE RCDR - HBR/RCD/FHWD/CMD RESET

EMS MODE - NORMAL
THC PHR - on {(up)

DSKY HBlenks

VG X,Y,2 4 (.1{ps)

(Ave-G on)
VG X,Y,2 7 (.1fps)

Nult Components
I;OReq'd: Record (AVc and N&5)
P

EMS FUNC - as desired

EMS MODE - as desired
RHC & THC - LOCKED
THC PWR -~ OFF

RHC PWR DIR -~ OFF

BMAG MODE (3) - RATE 2
pcM BIT RATE - LOW

1f MINKEY: to P3X, Step 2; except P38
1f P33 and pulse torque
bypassed: to P41, Step &
pertformed: to P38, Step 9

XXE
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P47 THRUST MONITOR PROGRAM
» ISS - on‘& aligned

V37E 47E
(Ave-G on)

F 16 83 AV X,Y,2 (.1%ps)
(Recycle) V32E (zero’'s N83)
(Term) PRO

F 37 XXE

P42 RENDEZVOUS THRUST MONITOR PROGRAM

ISS - on & Bligned
VHF RNG - on (up)
VHF AM B - DUPLEX

V37E 48E
(Ave-G on)

F 16 77 RNG,RDOT, THETA {.01nm, .1fps, .01deg)
(Display N83) PRO, to 4
(Display N76) VZS5N72E 7
Lesd cptimization time

V3Z2E
F 16 76 - RNG,RDOT,TFO (.01nm, . 1fps,min-sec)
"PRO, to 2
F 16 83 Av X,Y,2 (.1tps)

(Reinit) V32E: 1+ N72 loaded
" non=-zero, to 3
Otherulse, to 2
(Term) PRO

F 37 XXE



wn

F 06

F 50

06
F 50

&

G DATE 4/16/75
6-15

Y49 CREW DEFINED MANFUVER

ISS ~ on

SCS - operating

SC CONT - CMC/AUTO
BMAG MQDE (3) - RATE 2

V37E 00E
V62E

V49E

22 NEW ICDU ANGLES R,P,Y (.01deg)
Load desired angles
PRO

18 REQUEST MNVR TD FDA! R,P,Y ANGLES (.01deg)
(Auto) PRD
{Man) RHC - Mnve to N18 Angles, to 5

18  AUTO MNVR TO ATT (.01deq)
18  REQUEST TRIM MNVR TO FDAI R,P,Y (.01deg)

(Trim) PRO, to 4
(Bypass) ENTR

ATTITUDE
CONTROL



ATTITUDE
CONTROL

BACY.

l COLOR
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CHECKLIST DISTRIBUTION LIST
418175
- BOND COPIES -

FLIGHT PLAN SUPPLEMENT+
RENDEZVOUS BOOK+

HP-65 C/L

LAUNCH C/L+

G&C C/L+

SYSTEMS C/L+

JOINT OPS C/L+

pH C/L+ -

EXPERIHENTS C/L+

CG2/D. 'Schultz
CG22/D. Marren
- €G221/G. Knori (2)
CG23/J. \legener
CG24/J. Smith
CG25/R. Zedekar
CG5/T. Holloway .
J. Doyle, Kentron (17)
CG51/W. Todd, RI (10)

YRR Hordlnsky (2)

EC2/R. Grafe
EC3/D. Hughes
ED/J. Harfris
ED8/H, Kuehnel
EE4/R. Dietz
EG2/G. dohnson
EG8/R. Wilson
EP12/H. White
ES]Z/D.,Smith

FE221/R. Powell (8)
- FEX/T. Layne
FM13/Data Management Office (5)

JMG/R. Magin

UPDATES BOOK

ENTRY C/L+

PHOTO OPS BOOK+

TV OPS BOOK+

SYSTENMS DATA
MALFUNCTION PROCS

CUE CARDS+

CREW PROCS DECALS+
ALT/CONT FLIGHT PLANS+

KSC/LSTMP-3/R. DeCamp (12)
KSC/WSK/A. Morse (2)
NS2/0. Lindsey

PH/S. B]ackmer
A. Dennett (2)
WB5/L. Brubaker (4)

WC6/M. Collins
CSDL/MS23/R. Larson

J. Dunbar
HA62/Boeing/E. Boufard
HSO01/Boeing :

Headquarters/1MA0/J. Holcomb
CB/A. Forostehko_;
22/ C. LEWS

| .
+ Extra d1stribution on this
item.

ST 90
SPEC
EXTRA /0

-

ToraL - /0%





