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11 Aldebaran 
12 Rigel 
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33 Antares 
34 Atr i a 
35 Rasalhague 
36 Vega 
37 Nunki 
40 . Al tair 
41 Dabih 
42 Peacock 
43 Deneb 
44 Enif 
45 Fomalhaut 
46 Sun 
47 Earth 
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Achernar 4 
Acrux 25 
Aldebaran 11 
Alkald 27 
Alphard 21 
Alphecca 32 
Alpheratz 1 
AltaIr 40 
Antares 33 
Arcturus 31 
Atria 34 
Canopus 14 
Capella 13 
Dabih 41 
Deneb 43 
Denebola 23 
Diphda 2 
Dnoces 20 
Earth 47 
Enif 44 
Fomalhaut 45 
Gienah 24 
Menkar 7 
Menkent 30 
M I r fek 10 
Navi 3 
Nunkl 37 
Peacock 42 
Planet 00 
Polaris 5 
Procyon 16 
Rasa'lhague 35 
Regor 17 
Regulus 22 
Rigel 12 
S i rI us 15 
Spica 26 
Sun 46 
Vega 36 
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48 
49 
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53 
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t69 Restart 
70 Update Liftoff Time (P27) 
71 Load Data Consec Address (P27) ••••••••••• 1-15 
72 Load Data SIngle Address (P27) ••••••••••• 1-15 
73 Update CMC Time (Octal) (P27) 

*74 Initialize Erasable Dump via DownlInk 
(42 sec - HBR) 

t75 Backup Liftoff 
76 Enable VHF Data Processing •.•••••••••••••• 4-7 

*77 Disable VHF Data Processing ••••••••••••••• 4-7 
t78 Update Prelaunch Azimuth 
t80 Update Soyuz State Vector 
*81 Update CSM State Vector 

82 Start Orbit Param Display (R30) ••••••••••• 4-1 
83 Start Rend Param Display No.1 (R31) ••••••• 4-8 
85 Start Rend Param Display No.2 (R34) ••••••• 4-8 

t86 Reject Rend Backup Sighting Mark 
*87 Enable VHF Range Marks •••••••••••••••••••• 4-8 
t88 Disable VHF Range Marks ••••••••••••••••••• 4-8 
89 Start Rend Final Att RoutIne (R63) ••••••• ~4-9 
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*93 Enable W-Matrix InItializatIon 
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97 SPS Thrust Fall (P40) 
99 Ehable Engine Ignltioh 

tCallable with other extended verb In use 
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NQUN LIST (Oeelmal) 

Specify ~achlne Addrsss 
(Fract) (R1,R2,R3) 

02 Specify Machine Address 
(Whole) (R1,R2,R3) 

Specify Machine Address 

01 

03 

04 
05 

(Degree) (R1,R2,R3) 
Att Error 
Angulbr Sept Error 
Angular Seil. 

06 Option Code (R1.R2) 
07 Bit Operator: 

Address, Bit 10, ActIon 
08 Alarm Data 
09 Alarm Codes 
10 Channel to bb SDeclflbd 
11 TIG (NCC) 
12 Option Code (R1.R2) 
13 TIG (NSR) 
14 Star Tracker OO.IG 
15 Increment Mach'ne Addresl 
16 Time of Event 
17 Astroneut Totel Att 
18 AutO Maneuver Angle! 

R.P,Y 

.XXXXX 

XXXXX. 

.01deg 

.01deg 

.01deg 

.01deg 
OCTAL 
OCTAL 

OCTAL 
OCTAL 

(R1) OCTAL 
"hrs.In'n •• 01see 

OCTAL 
hrs,mln, .01see 

IIrC min 
(R1) OCTAL 
hrs,mln, .01see 

R,P,Y .01dell 
R,P,Y .01deg 

19 Star Tracker 00 (R1.~2) 
20 Present tCDU Angles R,P,Y 
21 PIPA Pulses X.Y,Z (R1,R2.R3) 

OCTAL 
.01deg 
pulses 
.01deg 
.01deg 

22 New ICDU Angles R,P.Y 
23 Docking Angles (P50) 
24 Delta cMe Clock Time 
25 Checklist (please perform) 
26 Prlo/Delay, ADRES, BBCON' 

(R1.R2,R3) 
27 CMC Self-Check on/Off Sw 
28 TIG (NC2) 

hrs.III'n, .01sec 
OCTAL 
OCTAL 

OCTAL 
hrs,lnln, .Ohec 

.01deg 29 X-SM Launch Azimuth 
30 Target Code (gyrocoml:l 
31 Time of Rend W-Matri~ 

ver'fy) OCTAL 

Initialization 
32 Time from Perigee 
33 Time of Ignition (TIG) 
34 Time of Event 
35 1'me from Event 
36 Time of CHC Clock 
37 TIG (TPI) 

hrs.mln, .01sec 

hrs,mln, .Ohee 
hrs,m'n •• Ohec 
hrs,m'n •• Ohee 
hrs.lnln, .01sec 
hrs,mtH,.01sec 
hl's.ml" •• 01sec 
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38 State Vector T'me 
39 TIG (last mnvr) 
40 TF GETI/TFC 

hr!,III'n, .Ohec 
hrs,m'n, .Ohec 

m'n-sec 
.1fps 
.1fps 

.01deg 41 

42 

43 

44 

45 

VG 
fJ.V (accumulated) 
Target Azimuth 

Elevation 
Code (N30) 

Apogee Alt (HA) (PAD) 
Perigee Alt (HP) (PAD) 
fJ.V (reQuired) 
Lat (+ North) I Rho See EMI' 
Long ( ... Ees t) I Gemme ASTP-75 
Alt (Ped) 
Apogee Alt (HA) (PAD) 
Perigee Alt (HP) (N50) (I'AD) 
TFF 
Harks (VHF-OptIcs) 
TF GETI (next burn) 
MGA 

.001deg 
OOOOX 

.1nm 

.1nm 
.1fps 

.01deg 

.01deg 
.1 nm 
.1 nm 
.1nm 

m'n-sec 
XXBXX 

m'n-sec 

46 Undoc~ed DAp Conf'g (R1,R2) 
47 CSM WeIght or CSM/DM ~e'ght 

Other Veh'cle ~eight 

.01deg 
OCTAL 

LBS 
LBS 

.01deg 

.01deg 
.01nm 

48 Pitch TrIm 
Yaw Trim 

49 fJ.R 
fJ.V 

50 
Source Code (1=OPtlc~.Z=VHF) 
fJ.R (miss distence) 

.1fp~ 
OOOOX. 

.1 nm 

.1nm 
m'n-sec 

52 
53 

54 

PerIgee Alt (HP) (I'Ab) 
TFF 
CENTANG (CSM) 
Renge 
Range Rate 
Phi (SXT/local horlz) 
Range 

.01deg 
.01nm 
.1fps 

.01deg 
.01nm 

55 

.1fps 
.01deg 

CODE 
.01deg 

R,P,Y .0001deg/sec 
XXXXX. 

.1 nm 

.1 nm 
.1fps 

Range Rate 
Theta (SIC +X/local hor'z) 
Precision offsets 
E (Elev Angle) 

56 VehIcle Rate 
57 No. of Half Revs 

58 

fJ.H (NCe> 
fJ.H (NSR) 
fJ.V (TPI> 
AV (TPF) 
tJ.T (TPI-NOMTPt> 

.11p5 
min-sec 
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59 AV LOS X.V,2 (R1,R2,R3) 
60 G Max 

.1fos 
.010 

61 

V Pred 
Gamma EI 
Impact Lat (+ North) 
Impact Long (+ East) 
Heads Up/Down (+ Heads up) 

fps 
.01deo 
.01deo 
.01deg 

62 VI (Inertial Val Mag) 
+/-00001 

fps 
f05 

.1 nm 
63 

64 

65 

66 

HOOT (Alt Rate) 
H (Al t) (PAD) 
RTGO from 0.05 G tD S~lash 
VIa (Predicted Inertial Vel) 
TFE (Time from .05G) 

.1 nm 
fP5 

min-sec 
.01g 
f05 

.1 nm 
hrs,lIIin,.01sec 

Drag Acceleration 
VI (Inertial Velocity) 
RTOGO to Target 
Sampled CHC TIme 

(fetched In interru~t) 
Beta (Cmd Bank Angle) .01deg 
CRSRNG Error .1nm 
DNRNG Error .1nm 

67 RTOGO to Target .1nm 
Lat. Present Position (+ North) .01deg 
Long, Present Position (+ East) .01deg 
Beta (Cmd Bank Angle) .01deg 68 
VI (Inertial Velocity) fps 
Hoot (Alt Rate) fps 

69 Beta (Cmd Bank Angle) .01deg 
DL .01g 
VL fps 

70 Sensor/Star Code (before mark) OCTAL 
71 Sensor/Star Code (after mark) OCTAL 
72 Time of OPt. (R27) hrs.mlnj.01sec 
73 Al t (P21) (PAD) 10nm' 

Vel (P21) fos 
Gamma (P21) .01deg 

74 Beta (Cmd Bank Angle) ,01deg 
vI (Inertial Velocity) fos 
Drag Acceleration .01g 
AH (NSR) .1nm 75 
AT (TPI-NSR) min-sec 
AT (TPI-NOMTPI) min-sec 

76 Range .01nm 
Range Rate .1fp9 
TFO (Time from Optimization) min-sec 

-_ ... 
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77 Range 

78 

Range Rate 
Thata/Phl (see N53 & N54) 
Axis Yaw 
Axis Pitch 
Omicron 

.01nlll 

.1fps 
.01deg 
.01deg 
.01deg 
.01deg 

79 P20 Opt 2 Rate 
P20 Deadband 
TF GETl/TFC 

.0001deg/sec 

80 
VG 
~V (accumulated) 

81 ~VX.Y.Z (local vert) (R1.R2.R3) 
8Z ~VX.Y.Z NSR (local vert)(R1.R2.R3) 
83 ~VX.Y.Z (control axes) (R1.R2.R3) 
84 ~V (next mnvr) 

~H (next mnvr) 
~V (3rd mnvr) 

85 VGX.Y.Z (control axes) (R1.R2.R3) 
86 ~VX.Y.Z (local vert) (R1.R2.R3) 
87 Docked DAP Confi~ 

Chan 5 Inhibit 

.01deg 
min-sec 

fps 
fps 

.1fps 

.1fps 

.1fps 

.1fps 
.1nlll 

.1fps 

.1fps 
fps 

OCTAL 
OCTAL 
OCTAL Chan 6 Inhibit 

88 Planet X.V.Z (R1.R2.R3> .XXXXX 
89 Docked DAP Rate 

Docked DAP DB 
Rend Out-of-Plane 

.0001deg/sec 

90 

91 

92 

Y (CSM) 
Y DOT (CSM) 

OPt ics Anllles 
Y DOT (SOyuz) 
Shaft (Rn 
Trun (R2) 

New Optics Angles Shaft (R1) 
Trun (R2) 

.01del1 
.01nnt 
.1fps 
.1fps 

93 ~ Gyro Angles X.Y.Z (R1.R2.R3) 

.01deg 
.001del1 

.01del1 
.001del1 
.001del1 
.01deg 

.001del1 
94 COAS LOS Shaft (R1) 

95 
96 

97 
98 

Trun (R2) 
TlG (NC1) 
Y (CSM) 
Y Dot (CSM) 
Y Dot (SOyuz) 
System Test Inputs 
System Tast Results 

99 Pos Err 
Vel Err 

hrs,mln,.01sec 
.01nnt 
.1fps 
.1fps 

(R1.R2.R3) XXXXX. 
XXXXX. 
.XXXXX 
XXXXX. 

ft 

OPtion (O=No Relnlt.1=Rend> 
.1fps 

OOOOX. 
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~SQ NZS CI:!El:KI lSI CODES 

Bl Code ActlcD 

00013 Key In 

00014 Key In 
00015 Perform 
00016 Key In 
00017 Perform 
00020 Perform 
00041 SwItch 
00062 Key In 
00204 Key In 

y04 NOh (N1?) OPTION CODES 

Bl Code Purnuse 

00001 SpecIfy IHU 
Or lentat Ion 

00002 Specify VehIcle 

00004 SpecIfy FULTKFLG 
Setting 

00012 Spec If y P50 
OPtion 

00013 Spec If y P55 
OptIon 

00024 Specl~y P20 Hode 

DATE 4/16175 

E"ner'n" 

Gyro Torque OptIon 
(P52.P54) 

FIne ALIgn OptIon 
CelestIal Body ACQ 
TermInate Hark Sequence 
HINKEY Rendezvous 
MINKEY PC Pulse TorquIng 
CM/SM SEP to up 
tMC to STBY 
Engine GImbal Test OptIon 

Innut for BZ 

1=PREF 
2=NOM 
3=REFS 

1=CSM 
2=Soyuz 

O=VHF and OptIcs 
1=VHF or OptIcs 

1=AcQ SS 
2=AcQ SS/ST 
3=Ind. Source 

1=IMU ALIgned 
2=IMU Not ALIgned 

O=Rend (VECPOINT) 
1=Celest body (VECPOINT) 
2=Rotate 
4=Rend (3-Ax Is) 
5=Celestlal body (3-Axls) 

'_U 



ALARM CODES 

00107 
00110 

00113 

00114 

00115 

00116 

00117 

00120 

G 
1-9 

V05 N09 AI ARM CODE.S 

-+-
bATE 4/16/75 

Star tracker angles out of llm.ts (P5S). 
MARk REJECT has been bntered but .gnorbd. 

ConHnue 
No Inblts (Chan 16). 

ContInue: if alarm racurs use MOC oSKY. 
More ma~k~ made than desired. 

ContInue 
V41 N91 keyed with OPTICS MODE not .n tMe. 

OPTICS MODE - CMC and OPTICS ZERO - OFF 
OptIcs ~wltch altered before 15 sec 

zero time elapsed. 
OPTICS ZERO - ZERO (15 sec) 

V41 N91 keyed but CMC has reserved OCDU. 
Consult SToN (Alarm should not occur) 

OptIcs torque has been requested but 
optics have hot been zeroed since Last 
FRESH START or RESTART. 
OPTICS ZERO - OFF. then ZERO (15 sec) 

00121 In 0.05 See following mark, an ICoU 
changed by more than 0.033 degree. 
Repellt MARK 

(m)00205 PIPA saturated. 
Use SCS cOntrol (O&H 12) 

00206 The IMU zero routine has been entered w.th 
both the GMBL LOCK ·It and NO ATT lt on. 
Coarse align to 0.0,0: reselect V40E 

(m)00207 ISS turn-on request not present for 
90 sec (G&N 7a/3). 

(m)00210 The IMU Is not operating (G&N 12). 
(m)00211 Coarse aLIgn error) 2 deg. 

If P52 or PSI, In progress, walt for 
F SO 25 00015 (CHC will puLse torque 
IHU at 0.5 deg/sec), then contInue: If 
V41 N20, repeat. (G&N 12) 

(m)00212 PIPA fail. but PIPA 15 not beIng used. 
PIPA Check (G&N 6/7) 

(m)0021~ IMU hOt operating with tUrn-on reqUest. 
(G&N 7a/11) 

00214 Program using IMU when turned off. 
Exit program 

;n-~ 
lLI lLI 
c> 
00 uu 

lLI 
~o:: 
0:: 

:5~ 
c:t: u 

• 

• 

• 

.-+ 



BACK 

+ 
+ (m)00Z17 

OOZZO 

00401 

0040Z 
00404 
00405 

..... >- 00406 V) 0:: 
lLI lLI 
Cl ::- 004Z1 00 
uu 

lLI 
~o:: 

00500 :5~ 00501 ccu 
00600 
00601 
0060Z 
00603 
00611 

(m)00777 

01102 
(m)01105 

(m)01106 

(m)01107 

+ 
+-

COLOR ____ _ 

G 
1-10 

DATE 4/16175 

IHU coarse ellgn or pulse torQue 
dIffIculty has occurred. 
If code 00Z11 also, perform 00Z11 cure only; then relnltlate current program. If alarm recurs, termInate use of 
ISS (G&N 1Z) 

IHU orIentatIon unknown. 
ALIgn IHU, or If alIgned set REFSHFLG. Desired middle gimbal angle is excessIve. Call NZZ - maneuver if HGA <85 deg, or real ign IHU 

Second HINKEY pulse torQue must be done. Target out of view (90 deg test). 
Acceptable star paIr Is not available. Rend navIgatIon not operatIng • 

Select P20 (OPt 0 or 4) or contInue 
W-matrix overflow. 

NotIfy STDN but contInue (W-matrlx automatically relnltlalized at next mark) Not enough Jets for PItch/Yaw (Docked). Not enough Jet5 for Roll (Docked). Failure in Phase Match IteratIon (P31,P32). Failure in Height Mnvr IteratIon (P31,P3Z). Failure In Outer Loop IteratIon (P31,P3Z). Failure In ORDTPI Iteration (P31,P3Z,P33). No TIG for gIven Elev Angle. 
ISS warning caused by PIPA fall. Perform "CMC RECOVERY" (G/1-14) (G&N 6) CHC Self-Test error. 
Downlink too fast. 

RSET; if alarm recurs. Downlink FaIlure. (G&N 12) 
Uplink too fast. 

RSET; ,if alarm recurs, Uplink FaIlure. 
(G&N 12) 

Phase-Table failure. 
Assu~e Eras-Memory Is dastroyed (G&N SSR-3) If Comm: 1. Contact STDN 

2. V74E (erasable 'dump downlInk) 
(42 sec - HBR) 

3. Do P27 (as necessary) 
4. V37E 51E, PRO. V37E OOE 
5. V46E (V45E docked) 
6. OPTICS ZERO - OFF, ZERO 
7. "REASONABLENESS CHECK" (G/1-14) 

If alarm recurs, CHe FaIlure 



01301 

(m)01407 
01426 

01427 

01520 

01600 
01601 
01703 

(m)03777 
(m)04777 

(m)07777 
(m)10777 

(m)1377? 

(m)14777 

**20430 

'·20607 

**21204 

**21206 

'*21Z10 

"21302 

·'21501 

DATE 4/16175 

ArcsIn or arccol Input Is greater than Dne. 
NotIfy STON, cDntlnue 

VG IncreasIng (G&N 12). 
IMU unsatIsfactory (entry). 

RealIgn or use SCS 
IMU rever!ed (entry). 

Note FOAl operation Is Inverted 
V37 reQuest not permitted at thIs tIme. 

Wait tIll COMP ACTY lt not on contInuously 
- reselect V37 or If P62-P67, select POO 
and then desIred program 

Overflow In drIft test (gnd test alarm only) 
Bad IMU torQue ebort (gnd test alarm only) 
InsuffIcIent tIme for IntegratIon. 

TIG slIpPed 
ISS warnIng caused by ICOU fall (G&N 6) 
ISS warnIng caused by ICOU & PIPA falls 

(G&N 6) 
ISS warnIng caused by IMU fall (G&N 6) 
ISS warhlnd caused by IMU & PIPA falls 

(G&N 6) 
ISS warnIng caused by IMU & ICOU falls 

(G&N 6) 
ISS warnIng caused by IMU, tcou, & PIPA 

falls (G&N 6) 
Orbital integration has been termInated to 

avoid possible InfInite loop. 
Notify STON 
Probable S.V. uplInk reQuired 

No solution to conic subroutine. 
Reselect program 

Negative or zero time Waitllst tall. 
If Ave-G or extended verb on, tontlnue, 
otherwIse reselect program 

Second Job attempts to go to sleep vIa 
keyboard and display program. 
See 21204 

Second attempt Is made to stall IHU. 
Reselect program 
Do not attempt use of IMU whll! tMC Is 
usIng It 

SORT called wlth hegatlve argument. 
Sea 21204 

Keyboard & DIsplay alarm durIng Internel Ute 
See 21204 



, 
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"21502 Illegal .lash'ng dIsplay. 
See 21204 

DATE 4/16175 

**21521 P01 selected and P11 has already baan performed. 
Select correct program *31104 Delay routfne busy. 
Reselect extended verb or contInua wIth prog"am 

.31201 ExecutIve overfloW· no VAC Area. Reselect eM tended verb and/or contInue program 
*31202 Executive overflOW - no Core Sets. See 31201 
*31203 Waftll!t overflow - too many tasks. See 31201 
*31211 Illeg$l interrupt o. extended verb. Reselect extended verb after optIcs . markIng Is com~leted. *32000 Docked OAP cycles overlap. 

(m) - MalfunctIon Procedure fndfcated 
.'(2xxxx) - Generates restart (nd It), ~ V37 (PODDOO) 
*(3.x •• ) • Restart (no It) end Program contInues (l.a., bttemQted recovery) (BAILOUT) 

NOTE - All •• alarms aet as * type If they bCcur when Avs-G I~ dn br dlsplsy type extended verb Is ectfve 

---
I 
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'1 PQ6 'nadyertently Selected (W'th E 50 75 00062)' 

. 1. a. Press PRO to STBY, then PRO to F 37 
or b. V37E OOE 

2. V37E 51E, PRO, V37E OOE (Sets DRIFTFLG) 
3. V25N7E, 77E, 10000E, 1E (Sets REFSMFLG) 

[1 AI I II's Apaear SpontaoeOIlSly 00 OSU' 

1. V99 N99 
2. V25N01E 
3. OOOOOE 
4. +99999E 
5. +99999E 
b. +99999 CLR,CLR,CLR 
7. OOOOOE 
8. OOOOOE 
9. OOOOOE 

If OPR ERR, beg'n agaIn 

11 los Refore PZZ eHe Alltn IIpdate tomDteted. 

1. a. DSK¥ V33 NOZ: Key ENTR 
or b. OSKY V21 N01 (N02)a Key V34E 

2. UPLINK ACTY lt ~ out, POO or P20 displayed 
3. UPTLH (HOC) - BLOCK 

[f leaye HINKEY & Reeoter! 

1 • 
2. 
3. 
4. 
5. 

If VHF marks desIred. must redo Va7 
It Is NOT necessary to redo V57 
If backup optics marks desired, must redo V54 
If VHF data processing desired, must redo V76 
If MINKEY sequence Is exited following TPM1 
and reentered by selecting P36, CHC will not 
be aware that TPM1 has been performed. 
FollowIng TPM2 burn, CHC w.ll reseleet P36. 

tt STBY It Rema i os On Our! nq . eMe POWER liP'; 

1. V37E OOE. then repeat power up (alternate oSKY) 
Z. If STBY lt stIll onl 

cb CHPTR MNA & MN8 (2) - open, then close 
3. V74E (erasable dUmp downlink) (42 sec - HBR) 
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If CSM S V I ost bYd ng Rendezvous No-Com, per! rid' 

1. 
2. 

V47E (SOYUZ S.V. to CSM slots) 
P77 (Braktng): N33 = 51:25:44.10 

3. 
-23.5 fps) 
Rend Book) 

loed In 
NC2, NCH 

Na1 = (-15.8, -1.3, 
P77's (~om TtG & negatIve nom AV -
for each manauver not yet exacuted 
reverse order to rend (TPI, NSR, NCC, 

If llnabl e to Call pOO Perform Stegs '0 Order as Reo'd' 

1. V96E 
2. V36E, walt 15 sec, V96E 

or GOJAM (RSET + MARK REJ stmultaneously), 
wait 15 sec, V37E OOE_ 

3. Perform 'FRESH START RECOVERY' 

If PIPA Fa' I 5 Our'og Ave-G: 

1. Burn SCS 
2. V36E prtor to PRO on Na5 (Prevent S.V. update) 
3. P77 (loed burn AV's) 
4. Perform 'FRESH START RECOVERY' 

If Y36E or GO.lAM Performed or AI arm 0,,07 Occur,' 

Perform 'FRESH START RECOVERY' 

FRESH START RECOYERY (SSR-3) 

Contact STDN 
V74E (eraseble dump downltnk> (42 sec - HBR) 
00 P27 (as necessary) 
V37E 51E, PRO, V37E ODE (Sets DRIFTFLG) 
V46E (V45E Docked) 
OPT ZERO - OFF, the~ ZERO 
Perform 'REASONABLENESS CHECK' 

REASONABlENESS CHECK (TIME S V , and REESMMAT) 

V16N65E 
VaZE (both optIons), V83E 
V37E 52E, AUTO OPTICS Check (2 stars) 

(NO GO - do P51> 

(For furthef S.V. check, do P21 or P29; STDN 
contect reC/'d) 

. I 
I 
I 
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eHe MN tIOR/I!PDATE 

1 

2 

1 

pn eMc IIPDAtE 

V37E OOE (Not nec. If P20 Opt 1.2,5 
In foreground or V96E) 

Alltd !Iodate' 

UP TLM (2) - ACCEPT 
UPLINK ACTY It - on 

.Poss LOS before completIon

.'CMC RECOVERY' (G/1-13) • 

Update complete: 
UPLINK ACTY .It - oUt 
UP TLM (MDC) - BLOCK 

. VoIce (PAD) IIpdate· 

V71E LoadIng Consec Addresses 
or V72E Loadln~ SIngle Addresses 

2 F 21 01 R3 VerIfy buffer address 304 
R1 Load IndaK data from PAD. E 
R3 VerIfy nekt buffer address 305 

3 F 21 01 R1 Load neKt d~ta from PAD. E 
Repeat Step 3 for all data 

4 F 21 02 R3 330 
(Ver Ify V1N1E 

Data) R3 304E 
R1 VerIfy IndeK data 
N15E (R3 ~05) 
R1 Verify dElta 
ConsecutIve ENtR'~ dIsplay rema'nlng 

data. Note octal ldent (01-24) 
of ihcbrrect data 

kEY REL. tb 5 

5 F 21 02 R3 330 

6 

(Change) load octal Indent. XXE td 3 
(Accept Update) key V33E 

POO br P20 Ol~~lbyed (ke, POO ,f V96E) 
Perform 'REASONAbLENESS CHECk' (0/1-14) 

• 

• 

• 

• + 
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BAck 

+ COLOR 
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DATE 4/16115 

PZZ t.V UPDATE 

1 V37E 77E 
~ 06 33 TlO (hrl,m'",.01sec) 

Load "tIn 
PRO 

2 ~ 06 81 AV X.Y.Z (LV' <.1fps) 
LOlld AV 
PRO 

3 F 37 

V55 tHe rUfE UPDATE cOecJmal' 

1 V55E 
F 21 24 LOlld A tHe r1m~ (hrs.m'",.01sec) 

2 V16N6~E 

+-

Check Updated "t'me 
V37E OOE 



I 
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DATE 6/Z3175 

A. -I.HANGE DATA IN ERASABlE (SINGLE ADDRESS) 

B. 

MEMORY 

VZ1N1E 
F 21 01 Load ADDRESS (R3), E 

Load DATA In R1, E 

DISPLAY/VERIFY nATA IN (SINGLE ADDRESS) 
ERASABlE MEMORY 

V1N1E 
01 01 Load ADDRESS (R3), E 

Read DATA In R1 

C. _CHANGE DATA IN ERASABlE (CONSEC ADDRESS) 

D. 

MEMORY 

V21N1E. (ADDRESS) E 
F Z1 01 Load ADDRESS (R3), E 

Load DATA In R1. E 
N15E (for next word) 
ENTR (for each succeedIng word) 

nlsplAy/yERIFY DATA IN (CONSEC ADDRESS) 
ERASABlE MEMORY 

V1N1E, 
01 01 Load ADDRESS (R3), E 

Read DATA In R1 
N15E (For next word) 
ENTR (For each succaadlng word) 

-NOTE: If data Is loaded over a flashing display, 
VZ1 N01 will be overwritten following 
XXXXXE. Re-key VZ1N1E before each load. 



1 
2 
3 

FlAG HORD DISPlAY 

V1N1E. (FLGWO Address) E 
01 01 R1 FLGWO. R3 ADDRESS 

KEY REL 

G 
1-1& 

DATE 4/16/75 

FLAG HORD SET/RESET 

1 V25N7E 
F 21 07 (Load FLGWD Addres.) E 

-2 F 22 07 (Load Bit Code) E 

3 F 23 07 
(Set Bit) 1E 
(Reset Bh) E 

-To deter.lne code: 

Find bit In chart. Number abtive 
bit (4.2 or 1) Is .code. 
(Used In correct octal position) 

For ~ore than one bit. add codes. 

EUllples: IU.L 

3 
6 
7 

15&13 

c.a..u. 
4 

40 
100 

50000 



• < • FLQlRO ADRS 
BIT 15 In 14 BIT n BIT 12 

• " ",SallTtM P51.1FtG P50. 'Flll 

, 15 lJETSFlG STIlHAG ERADCOKP 1II0DOP01 
UUETSFlGJ CER"'OFtAG) , 16 DRIFTFlG RZ'PlARl ITERFlG PllFLAG 

, n V50'tlFt GlOCFAIL REfSPlFlG SOOuFlG 

I , '00 KARliDlE PRIDIOlE IiIQRPltDtE PDSPHAG 
("RlIOFlG' (PRIOOHG) OIR"IOHG' , 10' DSll'HAG 

• 10' DAPlin DAPBtTl STRUllSW C"O"'PAR" 
ElTRl'oSP 

7 lOS TERI'IIFlG ITSWITCH IGNFl"'G ASTIIFL ... G 

• 10. IEWIFLG 

• '" SII10VER IlAXDIFlG 

10 '06 pe ...... Flc IITIIUSE IUGR .... REJeTFLG 
(lITHAG) CRUITHG' 

11 107 RZ7FLA~ 

G 
1-19 

FLAGWORD BIT ASSIGNMENTS 

< , • < 
In 11 lIT ,. In 9 lIT • BIT 1 

AT"FLAG P50FLAG IlEEDLFLG IIWS£ RIOVlHIi 

RCSBURJI UnAG '(LPFLG CSptUPDAT UPOATFlG 
(ENGlFLA" noUtG1Fl" (VEHUPFlG) 

STEERSW SlIP,,"F IN>tJLSIf XOEL yFlG FIRSTFLG 
MAYHlEV 

(UPIFLAG) 
50,unG YFlAG PCOnAG PRECIFLG 

CUL TFUG 

""RICWAIT _CRMWAIT PlRt.wTIEY IR"wTt.ET PROWnEl' 
C"WAUFFG' (li/AtTHG, ("RllvHG, OIR"IVHC' (PROIIVFLG) 

FSnllCRP IEwTFLAG UCOIHC 
C IWCORFlG) 

GA"DIFSW GOIEP"'ST RELV£LSW ECSW 10SUIlCH 

lUIRH"'C 10R"SW -... GOlUYl; 
(crotIEB., 

UTFlAG ~'FIIFUi 

VHFRFLAG VHFSOURC R12CA.FLG 

HDSuPHG EXTRAIlGE 'JOSHAG "'uTOSEQ 

CYCLFlAG IOUIHG InFlAG AlI"FLAG FIXflAG 

DATE 4116175 

. < • l 

Bn 6 BIT 5 BIT , lIT J In l In 1 

SGTPlK 1II[12FlG CYC61HG fRfEFlAG ItIlTH' Pl'tHAG 
(RS)FlAG) 

IDlEFAIL lRACt.FLG ""RUlG ITER,SW GlESSSw A'tt";r:U.G 
CSlOP£SWJ 

FUAlFlG REVFlAG PFRATFlG SIFl'" CAlD1A1Il 1ICOOY37 
(IOOOfU;' 

'S!Io6FlG STATUlG [OIHClU (s'nns .. ....n.T 
UIITYPflG) (VI.TFL"G) (Dll'IOfl,tJi) 

P(IIIBRHG RUPT"ARK RuPn_ORJII "KOYlOR" VlIHAG ¥DSP'flA& 
(ftRUPTFlC) (liRUPTFLCiJ ("kOVFLAGJ 

3AXISFlC 8kUPlO aosous» 1I(.I .. iiF .. , 
(GltRBHlG) CSOlISW' 

MilD IIRlSW LATSW Osc;,SII CI1DSTIY ........ 
V31FlAG UPlQClFL Y£RIFLAIi UlAnCH TOO'" 

(AnOlFlC • 

DRoERSW APSESN CO''''FlAG Y960"ll; -.7FlAG 
...... 1 

122ERIoS DUITHA' R31HAG "I01FLAG. IIU'AYfLG A¥fJUOSW 
<l220R1111 

lCD"PHG ..... ,.EUHG PTV9JHG TPI ... FLG FUlnFlIi peFlAG 

$lAPFlAG PUFLAG '25FlAii TDfLAG Rl1lj)Z Rl71l" 



G DATE" 61Z3175 
1-Z0 

CHANNEl SET/RESET OISPI AX OF INPIIT/OIITPIIT CHANNEl S 

NOTE: Only ChanneL No's <30 may be used V11N10E 

1 Display outPu~ channel 

Z VZ5N7E 
F Z1 07 (Load Channel Number) E 

• 
3 F ZZ 07 (Load B it Code) E 

4 F Z3 07 
(Set Bit) 1E 
(Reset Bit) E 

eTa determine code: 

Find bit in chart. Number above 
bit (4.2 or 1) Is code. " 
(Used in correct octal posltlon) 

For .ore than one bit. add codes. 

ExalllPles: Blf 

3 
6 
7 

15&13 

Code 

4 
40 

100 
50000 

F 01 10 (Load Channel Addres~) E 
R1 OCT CONTENTS OF SPECIFIED CHNl 

HOOE SWITCH OYERRIDE 

NOTE: Place switch(s) to desired 
.ode before proceeding 

(Via Channel 31/33 Control) 

V21N1E. 373E. AOOOO ENTR 

A=O: 

A=1: 
A=2: 
A=3: 
A=5.6 

0=0: 
0=1: 
0=2: 
0=3: 

Use switches 
(SC CO NT and CMC MODE) 
CMC FREE 
CMC HOLD 
CHC AUTO 
or 7: SCS 

Use switches (OPTICS) 
OPT CMC 
OPT ZERO 
OPT MAN 



I 

OIANNEl II""E 
BIT 15 BIT " BIT n BIT 1Z 

1 , SHFT PULSE 

Z • SHFT PULSE 
CO 

3 HISCA\.A.R 5HFT PULSE 

4- LDSCAlAR SHFT PULSE , P'JETS 

our 
6 ROUJETS 

CO 7 SuPERBIU:: 

10 OUTO RELAY RELAY RELAY RelAY 
AORS 4 ADRS ] AORS Z ADRS 1 

1f OSAU.OUT SPS ENGUE 
ONIOFF 

our 1Z CHAin ISS TURNON siva SIVB INJ 
DELAY OIlNE CUTOFF SEO START 

13 eMAlln EIIA8lE RESET TRAP RESET TRAP RESET TRAP 
T6AuPT lZ <810-1) ]18<81Z-7) 11A <86-0 .. CHAII14 DRIVE ORIVE DRIVE DRIVE TVC 
coux COUY couz YAW/CDUT 

" "Nt.EYIII 

16 IlAVt.EYII 

,,- CHAllO lIN Tt:1IP ISS TURNO I"U FAil ICDU FAil 
II n u"ns REQUEST 

,,- eMAIl' IOU S/[ FREE "ODE HOLD "ODE THC -z 
COlaDl 

,,- CHAI1Z PflOCEED 

,,- CHAlll OSCILLATOR COl1PUTER PIPA FAIL DOlfWlIltc: 
AlAM MARIIlG TOD FAST 

" OITft' 

our " 01l11'lZ 

77 RESTART 
MinOR 

lIT 11 ,IT 14 lIT n BIT 11 

G 
1-21 

CHC INPUT/OUTPUT CHANNELS 
~ • I < I , I , 

BIT 11 BIT 10 I BIT' I lIT I f BIT 7 I BIT 6 

nNTRAL PROCESSOR REGISTER t. BITS 16-1 

CEIfTRAt PROCESSOR REGISTER O. BITS "-1 

HIGH-ORDER SCALAR CHANNel, BITS 14-' 

lOW-ORDER SCALAR [KANNEL. BITS "-1 

DATE 4/16175 

, 
BIT 5 BIT 4 BIT 3 BIT Z 

841 -nll.x 81: .TW/-xI041 ·vw/-xIO]: +YIII+)(I"': ·P/_X Al: .P/-X [41 -9,-)( 
161 -Til 151 .'11 161 .. , .. 15 • • YII 141-9 1]1 .11' Z41 -P 

ez, -R/." [1: +R/-Y AZ: -AI-V Al; +A'*, oz, -R/+Z 01: .. ,-z aZI -fI:/-l 
Zh -R 11, .R 1Z. -R 

F-EXT 7 F-EKT 6 F-EXT 5 

RELAY RelAY RELAY RELAY RELAY RelAY RELAY REL"y RElU RelAY 
BIT 11 BIT 10 BIT 9 BIT & BIT 7 SIT 6 BIT 5 BIT 4 BIl 1 BIT Z 

RESET osn TEST CONI OPR ERR VII FLASH kEY REL Tt:ftP LAI\P uPLllLk C1IMP Acn 
STATUS l TS BITUVE-G) ,All. LAMP Acn LAf\P LAMP 

DISABLE lERo SIVB TAkE- TVC ENABLE IMU ERROR ZERO IltU COARSE OPTICS ERR 
OPTICS OAC OPTICS OVER ENABL CTR ENABLE ICOU'S All EII"BlE CTR ENABLE 

STANDBY TEST Dsn ~Ull WORD BLOCk EIIABlE VHF DATA 
ENABLE LIGHTS ORDER CODE ULiNk CROSSl I Ilk READ ACTY 

DRIVE TVC GYRO Acn IIEG GYRO 00=110 GYRO 10=Y GYRO GYRO 
PITCH/CDUS TORO CK!) 01:)( GYRO 11=Z GYRO ENABLE 

"DC kEY "DC t.EY "DC kEY "DC kEY 
CODE BIT 5 CODE BIT 4 CODE lIT 1 [ODE In Z 

"ARK REJ "''' lAY kEY lAY kEY lAY kEY lAY kEY 
CODE lIT 5 [DOE In 4 CODE BIT 1 CODE BIT Z 

IltU CAGE S[ COIITROl ,"U OPTICS eou LIFT-OFF 
OF SIYB OPERATE ot. FAIL (SIVB S 16) 

THe .Z THe -Y THC .y THC -x THe .X RHe -ROLL RH[ .ROll RHe -YAW RHC .YAII RMC -PITCH 

.nc -ROLL "IC .ROll ItIC -YAW ftle .YAII MIC -pnCH 

• UPllltc: OIC OPTICS ZERO OPT YMF RAIGE 
TOO FAST "ODE "ODE DATA Ok 

FIRST OOlllllll1 WORD OF TWO IIOROS 

Sf[OIO OOIlIlLlIk WORD OF TWO WORDS 

SCAUR SCALAR I CIWITt:R VOLTAGE liGHT RUflnoc TC TRAP PARITY 
OBL FREO FAIL FAIL FAil MATCHItAI FAIUERAS) 

BIT " In 10 I BIT. I 'IT, I BIT 7 I 'IT 6 BIT 5 In 4 liT 1 lIT Z 

1 

BIT 1 J 
I 

, 

u •• p/_x ! 
131 .P 

Bla +tt/.Z I 

"1" 
RelAY 
lIT 1 

ISS WARI 

ZERO 
OPT CDU'S 

VHF RAIIGE 
SelECT 

ItDC kEY 
CODE In 1 

lAY kEY 
CODE In 1 

RHe +PITCH 

"IC .PITCH 

PARITY 
FAIUBonn 

lIT 1 

I 
I 
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DATE 4/16175 

ERASABlE MEMORY pROGRAMS 

ASTP EMP ! 1ST 

The followIng list represents only those 
EMP's which may have application to ASTP. 

EMP NO. 

SL-3 
SL-4 

SL-5 
SL-6 
SL-9 

*SL-15 
SL-21 

SL-ZZ 
*SL-Z3 
*SL-Z6 
*SL-Z7 

*SL-Z8 

*SL-50 
*ASTP-75 
*ASTP-76 
* ASTP-77 

TITL E OF EMP 

GDC REFSMMAT Determination. IMU Fall (G/1-Z4) 
Backup Optics Variance In RZZ With Degraded 

IMU Dr Optics 
Marking with Failed Mark Button (G/1-Z5) 
DSKY Display of VHF Range During P37 
Inhibit IMU Coarse ALignment due to Runaway 

CDUZ During Coasting Flight (G/1-Z6) 
VHF Manual Range Input (G/1-Z7) 
Enter PS1/PS3 If IMU Operate Bit has Failed 

Off (G/3-13. Step 3) 
SPS Gimbal Drive Test (G/2-9) 
Monitor Jet-On Failure (G/1-Z8) 
ICDU Transient Monitor (Non-Rend) (G/1-Z9) 
Single ICDU transient Monitor (TPI to TPF) 

(G/1-31> 
Combined ICDU Transient and Jet-On Monitor 

(G/1-3Z) 
GDC REFSMMAT Realign. IMU Failed (G/1-33) 
S-BAND Antenna Angle Computation (G/1-3S) 
Translational Impulse Mode (G/1-36) 
MA 083 Raster Scan Maneuver (G/1-37) 

*ReQuires a P27 uplink of prOgram coding, 

EMP GENERAL RESTRICTIONS 

1, EMP's are not protected against hardware restart 
(SL-Z3 excepted), If a RESTART occurs, repeat 
procedure, 

2. A Fresh Start (V36E) will generally cause EMP 
operation to be terminated, 

3, EMP.'s will not overwrite eresable PADS or flxed
memory prograMS. but Indiscriminate selection 
of programs and/or ~ktended verbs can cause 
EMP's to be OVerwrItten. Refer to specIfic EMP. 

• 

• 

• 



+ 

MCk 
COLOR ____ _ 

G 
1-24 

EMP GENERAl RESTRICTIONS (CaNT) 

DATE 4/16175 

4. The followIng matrlM reflects for ASTP those 
EMP's whIch are not compatIble due to areas of 
tommon codIng (N26 eMcluded)r 

Speclf1ed EMP Is OverwrItten 
t f EMP SL Sl SL SL ASTP ASTP ASTP 
loaded -23 -26 -27 -28 -75 -76 -77 

SL-23 --- X X X 
SL-26 --- X X X X 
SL-27 X --- X X )( 

SL-28 X X )( --- )( X X 
ASTP-75 X )( X --- X 
ASTP-76 X X )( X X --- X 
ASTP-77 X )( ---

EMP Sl-50 1s tompatlbl~ wIth the above EHP·s. 

EHp 51-3' noc SE!=SHMt hf!termlnstlnn It1tt Felled 

Purpose: 
A means of usIng the GDC In place of the IMU to 
determIne SIC orIentatIon. EHP SL-3 bypasses 
the fIrst part of P51 to pe~mlt use of the 
program wIth the GDC. 

RestrIctIons. 
1. Do not start the EHP wIth extended verbs 

runnIng or from anythIng but POD. 
2. the IMU poker switth mUst be off before 

starting the EMP. 
3. Constant attItude must be maIntaIned from 

loading GDC angles untIL MARK. 
4. Perform rende~vous o~tlcs marking after 

GDe REFSMMAT Oetermlnatlon only If N20 
Is loaded to ~OAI values. 

5. GOC REFSMMAT ~eallgn (G/3-15) must be re~eated 
freQuentLy If an accurate alIgnment Is to 
be maIntaIned, due to hIgh GDC drIft retes. 

Procedures: 
Perform 'GOC ~E~SMMAt OEtE~MINAttON' (G/3-1~) 



G 
1-25 

DATE 4/16/75 

EMP SL-5: Mork push Sutton EDlI ftd 

Purpose: 
A means of us'ng the LEB DSKY to 'nform the CHC of 
an oPttcs mark whenever the MK PB or MK Input Channel 
has fe'led. 

Restr'ct'ons: 
1. The EMP cannot be used If e'ther the MK PB Dr 

the MK REJ PB hes fa'led hard-on. 
2. The EMP cannot be used .f the MK channel b't 

has feiled off and the MK REJ channel bit 
has failed on. 

3. Execution of the EMP is not reliable if the MK 
Dr MK REJ channel has failed intermittently on. 

4. If the MK channel bit or both the MK and MK REJ 
channel bits have failed on, the MOC OSKY 
(essentially a two-man operation) must be used 
to execute the EMP with any key on the LEB OSKY 
depressed to effect the mark. 

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

Procedures! 
1 V25N2bE, 1E, 2151E, 1bOb7E 

V31 (Do not ENTR) 

2 ~hen SXT ready to Mark: key ENTR 

3 

(Must use LEB OSKY) 

NOTES: Use MK REJ to reject. 

As lon~ as 31 remains in verb window. 
ENTR May be used to MARK. Otherwise. 
V31 mUst be re-keyed. 

In P20, the EMP does not interfere 
with normal OSKY operations (e.g •• 
V7bE and V1bN7bE are perM'tted). 

TERMINATE: V21N2bE; E 
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OATE 4/16175 

EMP Sl-9' Inhlbl t IMLJ Coarse AI Ion O,le to Runawav CD liZ 

Pu~posel 
A mean~ of l"hlbltlna tMU coarse allgnmant due to 
T4RUPT ~onltorlng of a ~unawar COUZ durIng coasting
flIght. 

~estrlctlons! 
1. The Crew must asSume totel ~espon9Iblllt~ 

(I,e., moM'tbf GDe Ball) to avoId an actual 
gImbal-lock condItIon end subse~uent tHU dum~. 
The CMC lbglc to p~ovlde an automatIc coarse 
alIgn I! bypas~ed by the EMP. 

2. SInce the GI~BAL LOCK 9tatu~ lemp remains on 
cbntinuou~ly (consaouence of the runaway COUl). 
e prlfflar~ vilual cue of an ectual ImpendlnU 
gimbal-lbck condItIon I. lbst to the creW. 

3. Cbnsult STON for SPS burNs (TVe DA~ wIll not 
operate no~mallV wIth EMP runnIng). 

4. Consult StDN fbr ent~v (Ave·G wIll not be enabled 
In Pb~ wIth EMP runnIng). 

~. bUrlng trahslatlons. DAP performah~a wIll be 
degraded (overoontrol but stable), 

6. 00 ntlt select V46 (eettl/llt1! CsM OAP) lihUe liMP h 
runnIng. Docked OAP V44 & v45 may be exeUuted 
with the EMP runnIng. 

1. the ~HP wIll be dIsabled v,~ V~1E XXE whIle 
Ave·G is on (P4X or PbX), . 

~. V82 dats CN44) will nbt generally ba I/alld for 
the s~eclfled avent time tN16'. 

Prtlcedu~I!!I! 
V4&~, 3xXXXE (Saturn DAP>, V34E 
V25N7E, 75E. 1E, 1E (sets AVEGFLAG> 

NOTE= ReIer to tsM MALFUNCTIoN PROCEDURES 
(GgN 7/11) fo~ eddltlonal detsll! 
reuurdlng malfunctl6H. 

.. --

--I 
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DATE 4/16/75 

EMP 51-15: VHF Manual Range Inol,t 

Purpose: 
A means of manually loading VHF range data Into the 
CHC (for rend navigation) In the event data cannot 
be acquired automaticallY by the CMC. 

Restrlctlonsl 
1. Consult SiDN regardIng usage of this EMP (STDN 

S.V. updates could be alternate solution to 
VHF/CMC Interfece problem). 

Z. The EMP will be overwritten by P27. P40, P41, 
P52/P54 OPt 1 or 2, Or P52 NPC (XSMO overlay). 

3. EMP cannot be eKecuted while R22 (optics or VHF 
S.V. updating) or R27 Is operating. 

4. A new range value cannot be loaded until the 
previous manual range mark has been processed. 

5. Hanual range entrIes limited to values <163.83 nm. 
Consult STDN If actual VHF range is > 163.83 nm. 

6. ~eQuires an uplink of program coding (2 loads). 

Procedures: 

1 
Rendezvou~ In Progress 

V8SE (Inhibit RZ2 VHF processing) 
V77E (Terminate R27) 
V25N26E, 26001E, 306E, 70067E 
V16N45E If required 

2 F 16 45 Observe ~1 mark cOUnter to Increment 
(R22 mark processing complete) 

3 

4 

V21N2E. 3663E. +RAN.GE ENTR Cfuture value) 
V30 COo not ENTR) 
When VHF range approeches value loeded: ENTR 

WARNING 

*Cannot perform 'HARK REJ' to * 
*recover from a bad merk (can • 
*re]ect via V32E If get a N49)* 

To process addItIonal VHF merks, repeat 
steps 2 and 3 for each mark. 

TE~HINATE: V21N26E, E 



o DAT~ 4/16175 
1 .. Z& 

EMP $1-231 MonItor Jet-On Fa'lllre 

Pu r "0 sa I 
A meanS of contInuously mon'torlng Conce/lec) DAP Itt 
errors In order to-deteCt RCS let-on faILUres. The 
IS9 C/~ IndIcator end MASTER A ARM ere Ict'vatad In 
the event a f.'lure I. detected. 

ReU,.'ct'onsl 
1. The EMP raQulre! the tsM DAP or Docked CAP to be 

act'V~ & tha SIC to remaIn In tHC/AUtO or HOLD. 
2, EMP cannot be used durln~ VHF markIng ~er'ods. 
3, the E~P w'll be dIsabled v'a V37E XXE. 
4. Do ndt eMecute EHP wIth Ave·G on (P4X or P6X) 

slnte Usa ~ame "a8tert grou" (Con!ult STDN), 
5. Auto maneUVer! or CDU faIlures may cau.a a false 

'nditetlon of a jet-on faIlure. 
6, ~eQulre9 an u"llnk of program codln~ (Z loads', 

Flrocedure!1 

1 

2 

3 

4 

€I 

IsS - on 
bAP o~ Doaked DAP .. On (G/~-'3j 2-14) 
at CONt • CMe 
tMc HODE - AUTO o~ HOLD 

Pertol'm 'P27 CHC UPDATE' (0/1"'5) 
STDN wIll upLInk EMP SL-Z3 

V37E ~ME <Select ~rlo" to !tlrtlng ~HP) 

VZ5NZ6E, iE. €105E. 6E 
V31E 
V21N2bE. E 

to Ver'f~ Operltlon of EMPI 
V16N45E (Note 'VHF merks' countIng up) 
KEY REL 

to ~e5et MASrE~ ALARMI 
VZ5N7E, 11E. H:; E 

tERMINAtEI Vl7E XXE 

.. 11 

.. --
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EMP SL-26: IColI Tren,hn' Manher (Nnn-Rend) 

Purpose: 
A means of contInuouslY monItorIng <durIng non-rend 
perIods) ICoU angular changes In order to detect B 
COU trenslent. The CDU counter Is restored to Its 
nrevlous velue and the oPR ERR and ISS C/W IndIcator 
lamps, end the MASTER ALARM are actIvated In tha 
event a CDU transiant is detected. 

Restrlctlons: 
1. EMP usege Is restrIcted to non-rend mIssIon phase 

<Rend navigetion and P31-P36 overwrite EMP). 
2. CMC Self-Check is not permitted. 
3. Large maneuver rates could induce gimbal angle 

rates sufficient to cause a false indication of 
an ICDU transient. this effectively freezes 
the CDU, resulting In loss of attitude control 
about that exis. 

4. ReQuires en uplink of progrem coding <6 loads>. 

Procedures: 
ISS - on 

Perform 'P27 tMe UPDATE' <G/1-15) 
STDN will uplInk EMP SL-26 

2 V2SN26E. 1E. 1S17E, SE 
V31E 
V21N26E. E 

3 To Verify Operation of EMP: 
V16N45E <Note 'VHF marks' countIng up) 



4 
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DATE 41161'15 

To Reset aPR eRR and MASTER ALARM: RSEt 
VZSN7E, 11E, 46001E. e 
MASTER ALARM - reset 

NOTES. cou rUHewa~ It OPR ERR cennot be cleared by RSET. 

FollowIng e COU trenslent. ~erform V40E as soon as ~osslble to resynchronlze COU C!lunters. 

To determlne whIch COU affected by transIent: 
V1N1oE, 11E. ob~er~e R1 = ABXXX 
If a = 2 or 3. COUX transIent 
If B = 4 or 5, COUY transIent If a = 6 or 7. toux & touV trenslent. If A = 4 or 5, touz trehsleHt 

TERMINATE: V74~ 
V31E ~XE (hO walt reQuIred, 

--
. I 
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DATE 4/16/75 

EKP S!-ZZ: Slog/a rep" Tr,o,'aot Moo.tor (TPI to TPE) 

Purpose: 
A mean. of contInuouslY MonItorIng (terMInal phase 
rend) ICDU changes for a specIfIed CDU In order to 
detect a CDU transIent. The CDU counter Is restored 
to Its prevIous velue and the CPR ERR and ISS C/W 
IndIcator lamps, and tha MASTER ALARM ere actlveted 
In tha event a cau transIent Is detected. 

RestrIctIons: 
1. EMP usage Is Intended only dUflng termInal phase 

rend <P31-P34 wIll overwrIte EMP). 
2. CMC Self-Check Is not permItted. 
3. Large maneuver rates could Induce gImbal angle 

rates suffIcIent to cause a false IndIcatIon of 
an ICDU transIent. ThIs effectively freeze, 
the CoU. resultIng In loss of attitude control 
about that axis. 

4. Consult SToN regardIng changes to TLM bit rate. 
5. Consult SToN regarding selection of dIfferent 

COU to be monItored. 
6. Requires an uplink of program coding (6 loads), 

Procedures: 

1 

2 

3 

4 

ISS - on 

Perform 'P27 CMC UPDATE' (G/1-15) 
SToN wIll uplink EMP SL-26 

V25N26E, 1E, 1440E. 4E 
V31E 
V21N26E. E 

To Reset CPR ERR and MASTER ALARM: 
RSET 
V25N7E. 11E, 1E. E 
MASTER ALARM - reset 

NOTES: CoU runeway If CPR ERR cannot be 
cleared by RSET. 

~ollowln~ e CoU transIent. perform V40e 
as 900n as possIble to resynchronlze 
COU counter~. 

TERMINATE: V74E 
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EHP Sl-Z8! CombIned lt~!! TransIent & Jet-On Honltne 

PUrptl!le1 
A means of contInuouslY monItorIng: 
1. DAP attItude errtlr~ (tlnce/sec) In order to detect 

RCS Jet-on failures. The ISS C/W IndIcator and 
MASTER ALARM are actIvated In the event a 
faIlure i~ detected. 

2. ICDU angular changes 'n order to detect a CDU 
transIent. The CDU counter is restored ttl 'ts 
prevIous value and the DPR ERR and ISS C/W 'ndl
cator lamps, and the HASTER ALARH are actIvated 
In the event a CDU transIent Is detected. 

Restr Ictlons I 
1. Perform EHP only 'n POO or P20 OPt Z or 5. 
Z. CHC Self-Check I~ hot permItted. 
3. The EHP reuuires the CSM DAP or Docked DAP to be 

actIve & the SIC to remain In CMC/AUTO or HOLD. 
4. Auto maneuvers o~ taU faIlures may cause a false 

'ndlcatlon of a Jet-on failure. 
5. Large maneuver rates could Induce gImbal angle 

rates suffIcient to cause a false indicatIon of 
an tCDU transIent. ThIs effectIvelY freezes 
the CDU, result'ng In ltlss of attItUde contrtll 
about that ax's. 

6. Reuulres an uplInk of program codIng for both 
EMP SL-26 (6 load~) and SL-Z8 (3 loads). 

Procedures I 

1 

2 

3 

ISS - on 
DAP or Dbcked DAP - on (0/2-13, 2-14) 
SC CO NT - CMC 
tHC MDD~ - AUTO or HOLD 

Perform '1'27 tHC UPDATE' (G/1-15) 
STDN WIll upLInk EMP SL-26 & SL-~8 

V25NZ6E. 1~, 1~22~. ~~ 
V31E 
V21N26E. E 

fo Reset OPR ERR and HASTSR ALARH. 
RS~T 
V25N7~, 11~, 46001~, ~ 
HASTER ALARM - ~eget 
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NOTESI COU runaway if OPR ERR cannot be 
cleared by RSET. 

Following a CDU transient, perform V40E 
as soon as possible to resynchronlze 
COU counters. 

To determIne whIch CDU affected by 
transient: 

V1N10E, 11 E, observe R1 = ABXXX 

If B = 2 or 3, COUX transIent 
If B = 4 or 5, CDUY transient 
If B = 6 or 7, CDUX & CDUY transIents 
If A = 4 or 5, CDUZ transIent 

TERMINATE: V74E 
V37E XXE (no wait required) 

EMP 51-50; GOe REESMMAT Realign 1M!! Failed 

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

Restrictions: 
1. V44, V45, V46, and V4S wltl' overwrite EMP. 
2. The IMU power switch must be off before startIng 

EMP. 
3. No active extended verbs between F 06 93 and 

keying V30E. 
4. The contents of N20 at each mark, and at the 

execution of the EMP must agree with the GDC 
angles. Therefore,' It is necessary to load N20 
with the FDAI attitude prIor to each mark. 

5. Constant atttitude must be maintaIned from EMP 
execute until GDC alIgn. 

6. GDC REFSMMAT Realigns (G/3-15) must be repeated 
frequently if an accurate alIgnment Is to be 
maintained, due to high GDC drift rates. 

7. RequIres an uplink of program codIng (2 loads). 
If Comm failure, load EMP manually (G/1-34). 

Procedures: 
Perform 'GDC REFSMMAT REALIGN' (G/3-15) 
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DATE 4'1bl7~ 

EMP SL-5Q uPLtNK'LOAQ9 (GOC BEeSHHAt REALIGN) 

NOTE: In the event of No-Comm cond't'on, the 
. EMP may be loaded manuelly v'a P27 (G/1-1~' 

PURP V 7 1 V 7 1 

GEl " • • • • • • • 
304 01 INDEX 2 4 INDEX 2' 4 
305 02 0 3 2 4 l 0 3 2 6 4 

l06 03 0 6 0 0 6 4 7 '3 0 3 

307 04 7 1 1 7 5 7 7 1 7 6 

j10 05 0 2 1 0 3 3 4 1 2 4 

311 06 0 2 6 6 1 5 5 2 3 7 

312 rn 7 7 1 7 5 3 5 0 4 0 

313 10 0 2 1 1 1 0 4 6 4 7 

314 11 0 2 6 6 1 2 4 0 0 0 

315 1"2 7 7 7 7 5 l 0 4 5 6 

316 13 0 2 7 1 7 0 5 5 3 7 

311 14 0 2 6 1 5 0 1 6 7 7' 

320 ts 7 7 6 3 4 0 5 5 3 7 

321 16 l 4 0 1 7 0 0 0 0 4 

322 17 4 1 4 1 1 0 0 0 0 6 

323 20 7 6 j 4 1 3;· 
,< 

7 3 O! 0 
324 21 2 4 0 1 7 5 2 0 3 3' 
325 22 3 4 1 4 1 3 1 1 0, 1 
326' 23 1 1 6 3 4 5 4 0' a 4 

321 .~.c 2 4 0 1 7 0 5 5 3 1 

I 



G 
1-35 

DATE 4/16/75 

EM? ASr?-Z5! S-BANO Antnnnn Angln Comgutat'on 

Purpose: 
A means of determining the current S-BAND antanna 
pointing angles between the CSM and the ATS-F. 

Restrlctlonsl 
1. EMP usage Is restrIcted to non-rend mission phase 

(Rend navigation and P31-P36 overwrite EHP). 
2. EMP cannot be executed while a dlspley-type 

extended verb Is running. 
3. EMP cannot be executed in parallel with most 

EMP's reQuiring an uplink (see 'EMP GENERAL 
RESTRICTIONS', G/1-23). 

4. ReQuires ATS-F S.V. to be uplinked Into Soyuz 
S.V. slots. 

5. ReQuires an uplink of program coding (5 loads). 

Procedures: 

1 

2 

3 F 16 43 

ISS - on g aligned 

Perform 'P27 CMC UPDATE: (G/1-15) 
STDN will uplink EMP ASTP-75 and 
ATS-F state vector 

V25N26E, 10001E, 1412E, 66105E 
V30E 

RHO,GAMMA (.01deg,.01deg) 
HGA TRACK - MAN 
HGA BEAM - WIDE 
Set reQuired pgy angles 
Tune for 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 YAW 

If V32E is keyed, a meaningless display 
of N44 will occur; to recover, key N43 
(or V34E to exit EMP). 
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EHP ASTP-Z6: TrID,tar'an,' !mo,.I,. Mod. 

Purpose: 
A means of provIdIng fIxed length. Z-Jet I.pulse 
translatIons vIa the THC. 

RestrIctIons: 
1. Use only In PZO OptIon 5 Ind POD. 
Z. EMP must be termInated befora actlvltlng CSM-Ilone 

oAP (V46E). 
3. Enter one THC command at • tl.e; raturn to detent 

between commands. 
4. All iets are (hardware) enabled. 
5. DownlInk high bIt rate has been selected. 

Note: Low bIt rate could synchronIze wIth DAP and 
InhIbIt operatIon of EHP ASTP-76. 

6. The vehIcles are not actually docked. 
7. Do not call P21. P29. any P3X. or CHC SELF-CHECK. 
8. EMP ASTP-75 Is not valId anytIme aftar uplInk of 

ASTP-76 program codIng (15 loads). 

Procedures: 
ISS - on & aligned 

1 V44E 

2 

3 

4 

F 05 87 V25E.E.E.E 
PRO 

F 06 89 
PRO 

V45E 

V31E (Key only onca) 
V5N26E. verIfy 00001. 01536. 12007 

TERHINATE: V31E 

NOTES: ActIvatIon of EHP ASTP-76 vII V31E Ilters 
N26 so that tha naxt V31E ter.lnltes the EMP. 

If. Restart occurs prIor to actIvatIon: 
V25N26E. 1E. 1555~, 12007E 

V31E 

If Restart occurs after actIvatIon: 
V25N26E, 1E. 1523E. 12007E 

V31E 
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EHp ASTP-ZZI HA 083 BUler Scan M"nellvllr 

Purpose: 
. To mnvr the spacecraft In a ~redef'ned manner to 

perform a Raster Scan whIch determ'nes the mIsalIgnment 
of the EUV Telescope. 

Restr'ctlon!ll 
1. Must always be started at tha 'n't.al att'tude. 
2. N79 must always be loaded w'th 0.1 deg/sec rate 

for HA 083.' For other scan sIzes, N79 Is 
varIable. 

3. Raster Scan sIze can be changed by uplInk. 
4. ReQuIres en uplInk ot program codIng (7 loads). 

Procedures I 

1 

2 

3 

4 

5 

ISS - on & alIgned 
DAP or Docked DAP - Dh (G/2-13, 2-14) 
SC CDNT ~ CHC/AUTD 

V!7E OOE 

Hnvt tD In.tlal att'tude 
V49E (G/6-15) 

RHC - LOCkED 

V25N79E, +01000E. +00020E 

V25N26E, 1E, 162ZE, 74007E 
V31E 

TER~tNATEI Self termlnat.ng normally 
or Any RHC command w'll stoP EHP 

V37E xxI: 

NDTESI Tha normal scan cons.sts of 9 segmant!ll 
1. a 6 deg posItIve roll segment, 
2. a 1 deg pItch/yaW segment, 
3. a 6 deg negatIve roll segment. 
4. etc. 
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POWER IIPIPOWER OOWN 

1 

2 F 37 

CMC POWER Up 

PRO, hold (~5 sec) untIL STBY lt - out 
(repeat, If necessary) 

V96E 

*CMC WarnIng, RESTART, PROG Alarm • 
*RSET g contInue. If STBY lt remaIns. 
t on, see ·tMC RECOVERY' (G/1-13) • 

Perform 'P27 CMC UPDATE' (G/1-15) 

pOb CMC POWER DOWN 

V37E 06E 
F 50 25 00062 CMC PWR ON 

PRO, hold (~5 sec) untIL STBY lt - on 
(repeat, if necessary) 

1M!! POWER lip 

• 

1 I f FOAl desIred: • 

2 

3 

1 

2 

FDAI/GPI PWR - 1 
LOGIC PWR 2/3 - on (up) 
FOAl SELECT - 1 
FOAl SOURCE - CMC 

CHC MODE - FREE 
GIN IMU PWR - on (up) 

NO ATT lt - on (90 sec) 
NO ATT lt - out 

Walt 1S sec (to allow PIPA InhIbIt teset) 

V37E XXE 
*If CHC Not AvaIlable: • 
* GIN IMU PWR - on (up), walt 90 sec' 
* IMU CAGE - on (up) 5 sec, release • 

tMU POWER DOWN 

tHe HODE - FREE 
GIN IHu PWR - OFF 

IISS WARNING - RSET and contInue-

Wait 5 mIn prlbr to 'IHU POWER UP' 

• 

.+ 
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ses POWER liP 

sC CaNT - CHe 

cb SCS LOGIC BUS (4) - close 
FOAI/GPI PW~ - OFF 
BHAG PWR 1 - ON (25 sec ~plnup) 
BHAG PWR 2 - as requIred 
FOAI/GPI PWR - 1 or BOTH 
LOGIC PW~ 2/3 - on (up) 

(70w) 
(7111) 

<1711 or 311" 

SCS ELECT PWR - ECA or GDC/ECA (3011 or 
SIG COND/OR BIAS PW~ 1 - AC1, 2 - AC2 
AUTO RtS SELECT (16) - enabLe 

If Docked td SOYUZI 
MAN ATT (R) - MIN IMP 

If reQulredl 
THC PWR - on (up) 
RHC PWR NORH 2 - AC/DC 
RHt, THC - ARHEO 

NOtEI tf BHAG's - OFF pr'o~ to SCS poWer up, 
t/W BHAG TEHP Lt~ - OUt fOLlowIng 
40 min warmup period. 

89w) 

If BHAG PW~ 1 - WARM UP, BHAG PWR 2 ~ OFF, 
BHAG #1 cen bd brought UP rapidLy e~ RATE 1 
Dr lIS ATT 1/RATE 2 With SHAG .,2 prollld·lhg • 
~erllicebld retd reference wIthin ~2 Min. 
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SCS POWER DOWN 

DATE 4/16/75 

(Partlal-G&N Control. or Total Power Down) 

EMS FUNCTION - OFF 
EMS MOOE - STBY 
FOAl SCALE - 5/1 
FDAI SELECT - 1 
FOAl SOURCE - CMC 
ATT SET - GDC 
MAN ATT (3) - RATE CMD 
LI M CYCLE - OFF 
ATT OBI RATE - HAX/LOW 
THC PWR - OFF 
RHC PWR NORMAL (Z) - OFF 
RHC PWR DIRECT (Z) - ·OFF 
SC CONT - CMC 
SMAG MOOE (3) - RATE 1 
SCS TVC (Z) - RATE CMD 
ATVC GAIN - HI 
EMS Ro II - OFF 
.05G sw - OFF 
TVC GMBL DRIVE (Z) - 1 

- OFF (Verify) TVC SERVO PWR (2) 
BMAG PWR 2 - OFF 
SMAG PWR 1 - WARM UP 

- OFF 

<--.71", savIngs) 
(~ZOW savIngs) or 
(~701/ savIngs) 

FDAIIGPI PWR 
LOGIC PWR 213 
SCS ELEC PWR 
SIG COND/OR BIAS PWR (Z) 
AUTO RCS SELECT (16) 
cb SCS lOGIC BUS (4) 
RHC & THC - as reQuIred 

SCS G&N CONTROL 
PWR ON AUTHORITY 

- OFF 1 _ 
- OFF on (up) 
- OFF ECA 
- OFF 1-AC1, Z-ACZ 
- OFF enablad 
- OP!!n closad 

NOTES: If BMAG PWR 1 - OFF, BMAG '1 ",Ill reQuIre 
~40 MIn warMUP to ~rovlde stabla att raf. 

If BHAG PWR 1 - WARM UP. SMAG pwR 2 - OFF. 
SHAG " can ba brought UP rapIdly as RATE 1 
or d~ ATT 1/RATE Z wIth BHAG ,Z provIdIng a 
servicable rata reference wIthIn ~2 mIn. 
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ppT! CS POWER LIP 

DArE 4/16/75 

Verliy optIcs ~lnoal dr'ye d'sengaged 
OPT ZERO - OFF 
OPT MODE - HAN 
GIN PHR OPTICS - bn (op) 
OHC - Or'ye Trun <10 deg 
OPT ZERO - ZERO (15 sec) 

PPTICS POWER POWN 

OHC - Dr've trun <10 deg 
OPT ZERO - ZERO 
GIN PWR OPtICS - OFF 

S CT MANilA! DR I VE PROCEPIIRE 

Ver.fy G&N PWR OPTICS - OFF 

Insert tbol E end rotate ~1 rav CCW 
tb engagedrl~e (sbcket backS but) 

Drtye opt'CI eIther dlreetloH 
(",1 I'ey/degrel!) 

to dlsengege, push and rotate 
~1 rev CW (buttoH wIll remetn flush) 

Y41 N91 COARSE AlIGN pcpll's 

GIN PWR OPTICS - bn 
OPT HODE - CHe 
OPT ZERO - OFF 

NOtE. V41 N91 may be Used as BOl'e~Ight Star thdCk. 

1 V37~ ODE 

2 V41NQ1E 

3 ~ 21 9Z SHAFt, TRUN NEW ocOU (.01deg,.b01deg) 
Load desIred shaft lnd tl'Un 

41 Opttc~ Drl~el to spec.fled Angle. 
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SCS lOGIC BitS PWB 1055 

SC CaNT - CMC SC CaNT - SCS 

TVC GMBL DR - 1 or 2 TVC GMBL DR - 1 or 2 
BMAG (3) - RT 2 or 

BMAG 11 Rate ATT 1/RT 2 
ACCEL CMO/MIN IMP MAN ATT (3) - RT CMO 
OIR ULLAGE logic LIMIT CYCLE - on (up) 
THRUST on pb ATT DB - MAX 
LIMIT CYCLE - OFF RATE - LOW 
ATT DB - MIN 
RATE - HI tUse THC & DIRECT ON 
Auto switchover to for IN 

#2 Gmbl Motors tUse Direct CM RCS 
(sIngle ring) only 
and RCS CMD - OFF 
for Entry 

FOAl SCALE - 5/1 FOAl SCALE - 5/1 
FOAl SOURCE - GOC or FOAl SOURCE ~ GOC or 

ATT SET ATT SET 
t.TT SET - GOC ATT SET - GOC 
SCS TVC (2) - ACCEL tHD BHAG (R) - RT 1 (Man Mnvr) 
SPS GMBL tw (2) - zero 

*SCS TVC (RHC, tw) .Roll Coupling on YAW Rate 
enabled also Needle (Entry Mode) 

THC/cw tSelect TVC Gmbl IZ by 
FOAl SCALE - 5/5 TVC GMBL DR (2) - 2 
COU Att Err (FOAl 1) 

BMAG Att Err(FOAI 2) 
SCS ACCEL CMD (CMC) 
CMC/FOAI 2 
IMU/ATT SET 
BMAG #2 Rate(control) 

• 

• 

• 

.+ 
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SCS LOGIC BIIS pWe lOSS (COND 

SC CONt - CMC SC CO NT - SCB 

LOGtc FDAt SELECT - 1/2 
SUS 3 FOAl SOURCE • CHC 

FOAl SELECT - 1/2 
FOAl SOURCE - CHC 
BHAG (P I Y) -

*Select tvc Gmbl '2 b1 RT 1 (MTVC. SCS RT CHO) 
TVC GHBL DR (2) - AUtO br RT 2 CHTVC ACCEL CHO) 
GHBL MOt P1.Y1 - OFF THC - CW 

SC CONT - CHC 
FOAl SEL - 1 and 2 SCS TVC (2) - RT CHO 
ATT set TVC GHSL DR (2) - 1 
SCS AUTO TVC 
SCS Att Hold (P,Y) 
BHAG (P,Y) Att Err 
BHAG '2 (P.Y) Rete 

-Select TVC GmbL '2 b, 
TVC GHBL DR (2) - AUTO I 

LOGIC FOAl SCALE - 5/5 or 5/1 FOAl SCALE - 5/5 or 5/1 
BUS 4 FOAl SELEct - 1 or 2 FOAl SELECT - 1 or 2 

+-

ATT SeT - IMU ATT seT - tMU 

GOC ALIgn 
RSI ALIgn 
RCS Entry Cross-Col 
FOAl SCALE - 50/15 
FOAl SELect -1/2 
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SYSTEMS CHeCKS 

1 

2 

3 

CMC SElF-CHeCK 

V25N1E, 1365E. E,E,E 

V1 5N1 E, 1365E 
15 01 R1 NUMBER OF ERRORS 

R2 NUMBER OF TESTS STARTED 
R3 NUMBER OF E-MEM TESTS SUCCESSFUL 

V21N27E, 10E SELF-CHECKS ERASABLE & FIXED, 
4E SELF-CHECKS ERASABLE, or 
5E SELF-CHECKS FIXED 

4 15 01 Test Successful When R2 > 00003 (~78 sec) 

1 

-If PROG It on - * 
* V5N9E 01102 SELF-CHECK ERR* 
* *N8E - COpy for STDN 

(Term) VZ1N27E, E 

Y91 COMPIITE BANKSIIM 

V37E OOE 

* 
* 

2 V91E 
F 05 01 R1 - SUM OF ALL CELLS IN BANK (BANKSUH) 

R2 - BANK NUMBER 
R3 - FACTOR REO'D TO FORCE R1=RZ 

VerIfy R1 = R2 or ~1+R2 = 77777 
(If not, copy R2 for STDN) 

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

• 

• 

• 

.+ 
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V35 OSkY CONDITION lIGHT TEST 

V37E OOE 

V3SE 

Hon'tor the Follow'ng Events! 

s. All DSKY condItIon lts (both DSKY'~) - on 
(flsshlng KEY REL and OPR ERR) 

b. ISS WarnIng (2) - bn 
CHC WarnIng (2) - on 
PGNS CautIon (LEa) - on 
HASTER ALARM (3) - on 
(00212 Alarm) 

c. All bSkY num~rlcal wIndows display'S', 
Sign posItIons In R1 , RZ,R3 show '+'J 
Y,N wlndow~ flash 

WaH ~ hc 

d. All DSKY condItIon lts - but 
(except NO ATt If IHU in Cbarse ALIgn) 

e. ISS WarnIng (2) - out 
CHC Warning (2) - out 
PGNS Cdutlon <LEB) - but 

f. Y,N Flash - stop 
DSKY - POO 

g. MASTER ALARM - RESET 
DSKY - Key RSET (clears 00212 alarm) 
<Don't call Ave-G for 10' sec) 
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SpS GIMBAl DRIVE TEST (EMP 51-22) 

DAP - loaded (N48) 

rye Prep 

cb SCS LOGIC BUS (4) - close (verify) 
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 

V2SN1E. 3051E. 1E. E. E 
V25N26E. 1E. 2323E. 40066E 
V31E 
V21N26E. E 
Monitor GPI Response: 

P&Y (0. +2. -2. 0). Trim 
.If GpI Resppnse Abnnrmal: * 
• * • Go to CSM MALF PROC <G&N SSR-4). 
• • 
• NOTE: CMC DOES NOT PASS * 
• GIMBAL DRIVE TEST * 

TERMINATE: 

GMBL MOT (2) - OFF 
TVC SERVO PWR 1 - OFF 
MN BUS TIE (2) - OFF 
V37E XXE 



-
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SCS DRlFT CHECK 

C 
Z-10 

tHU ~ on and al'onad 
SCS - operat'ng 
Oam~ Veh'cle Rates 

DATE 4/16175 

Perform 'CDC ALIGN TO IHU' (G/3-11) 

BHAG HooE (3) - RATE Z 
Recorda 

GET __ : __ 1 __ 

Walt 60 min 

GDC/IHU Com~ar'!on: 

V16N20E (Present IHU Angles) 
FOAl SEL - 1 
FOAl SOURCE ~ ATT SET 
ATT SET - GOC· 
ATT SET dial~ - null ~OAt 1 

error needle!! 
Key VERB when nUlled (freeze d'splay) 

. Rec~rd g Com~ute BHAG 12 Drift: 

GET ----'= __ 1 __ 

OSKY (deg) R_____ P_____ Y _____ 

ATT set (deg) R_____ P__ Y_ 

'2 Drift (deg/hr) R __ P.......-.-- Y _____ 

kEY REL 
FOAl SELECt - 1/2 

If BHAG '2 drIft ~10 deg/hr (any .M'S', 
repeat steps 1 thru 3, exte~t 
SHAG HODe (3) ~ RATE 1 

Record g tom~ute BHAG '1 Orlftl 

11 DrIft (degfhr) R _____ P _____ V~ 

ttf SHAG " drIft )10 deg/hr. 
t (eny IIl1ls). Got 'FAILED * 

·11 
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EMS AY TEST & NULL BIAS CHECK 

EMS MODE - STBY 
EMS FUNC - 6V SET/VHF RNG 
Set 6V Ind to 1586.8 fps 
EMS MODE - NORMAL 
EMS FU'JC - 6V TEST 

DATE 4/16175 

SPS THRUST lt - on/out (10 sec) 
6V Ind stops at -0.1 to -41.5 

Ef'lS MODE - STBY 
EMS FUNC - 6V SET/VHF RNG 
Set 6V Ind to -100.0 fps 
CMC MODE - FREE (untIL Measurement complete) 

or BMAG MODE (3) - RATE 2 
~MS FUNC - 6V (wait 5 sec) 
Start DET 
~MS MODE - NORM 
EMS MODE - STBY 

If AV ~1 fps.do not bIas 

If AV >1 fps but <10 fps. bIas If desIred 

If AV >10 fps. ~MS Is NO-GO 

• CAUTION • 
*Blas theck InvalIdated
• by EMS FUNC - OFF * 



EMS ENTRY CHECK 

1 EMS FUNC - OFF 
cb EMS (2) - close 
EMS MOOE - STay 

2 EMS FUNC - EMS TEST 1 
Walt 5 sec 
EMS MOOE - NORMAL 
wai t 10 sec 

,Check Ind lts - out 
RANGE Ind - 0.0 
Slew hairlIne to notch 

In Self-Test Pattern 

G 
2-12 

DATE 4/16175 

Lamp illuminat'on other than 
those listed indicates malf. 
6V/EMS SET sw slews G-V scroll 
& sets RNG Ind. LV up & down 
lts not applicable to ASTP. 

Checks lower trlp-po'nt of 
.05G comparator. Allow 10 sec 
to verify no malfunct'ons. No 
lt on before or after 10 sec. 

EMS scroll cen be slewed 
only one inch in reverse. 

3 EMS FUNC - EMS TEST 2 Checks upper trip-point of 
.05G lt - on (rest but) .05G comparator. No other 
Wait 10 sec lt on before or after 10 sac. 

4 

5 

6 

EMS FUNC - EMS TEST 3 
.05G lt - on 
RSI lower l t - on 

(10 sec later) 
Set RANGE counter 

to 58 ~O.O 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 5 
.05G lt - on 
Rst upper lt - on 

(10 sec later) 
RANGE Ind - 0.0 
Scribe traces vert l'n~ 

9G to 0.28 !0.1G 

7 EMS - OFF/STBY 

Checks corridor ver.f'cat'on 
cirCUitry assoc'ated With LV 
down It. 

Ctr displays ~ sign for neg 
nos. or no s'gn for DOS nos. 
In most sign'flcant dig't. 

Checks range-to-go Integrator 
circuits, rng-to-go indicator, 
G-V Servo circuits. and G-V 
plotter. 

Checks corridor verification 
circuitry assoc'ated with LV 
UP lt & enables scroll slewing 
to start of entry pattern. 
After scroll Set to <37K fps. 
reselecting 'EMS TEST 5' not 
permittedr range integrator 
and scroll synchronization 
would be lost. 
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INITIALIZATIONStCAIIBRATlONS 

1 

Rl 

RZ 

R3 

pOCKED DAP IOAP & ACTIVATE lV44 & V45) 

F 05 87 
V44E 
R1 ABCDE 
R2 OOCDE* 
R3 OOCDE* 

ROll PREF OUAO AI C FOR it 

o : BID o = Avoid 
1 : AIC I = Allow 

CHANNEL 5 JET INHIBIT 
(X-Trens. PlY Couples) 

(Code shown .. tll 'nh'bh 
hd'ceud Jet) 

CHANNEL 6 JET INHIBIT 
(Roll Couples, PlY Forc" 

<Code shown .. ttl InhIbit 
'nd'clted let) 

PRO 

NomInal: 01111 

OUAD illo FOR it 

o = AvoId 
I = Allo .. 

I = B3 (+Y -Xl 
Z : B4 (-y .X) 

I : [I (+R +U 
Z = [Z (-R -YI 

00146 (B3;D4,A3,C4) 
00000 

PITCH YAW 

o = Couple o = CouDle 
I = Force (ll I = Force (Y) 

. 

I : A4 (-I' +X) 1 = C3 (+P +~) 
Z : 03 (.y .X) Z : C4 (-P - ) 
4 : 04 (-Y -X) 4 : A3 UP -X) 

I : OZ (-R .PI 1 = BI (+R +P) 
Z : Al (+R-Y) Z : BZ (-R -PI 
4 : AZ (-R .YI 4 : 01 (+R -P) 

2 F 06 89 RATE, DB (.0001deg/sec,.01deg) 

3 

Nom: +05000,+00500 
Load desIred values 
PRO 

If Att DB changed br actIvatIon reQ'd: 
CMC MODE - FREE 
V45E 
CMC MODE - as desIred 

• CAUTION -
'When under Docked DAP control In FREE -
- mode, tha THC should not be deflected
• In the !Y or !Z dIrectIons * 

- TO REENABLE ALL JETS: V59E 

• 

• 

• 

• + 
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2-14 

UNDOCKEO PAP lOAD & AtTIYATE (V48 & Y46) 

1 V48E 
F 04 46 R1 ABCDE 

RZ ABCDE 

OUAO A/t tOR X OUAO BID FOR ~ Ah OEAoaANO 
AUTO 

rtHI ClE CoNF IG MNVR RATE 

~i ~ = ~. OAP f = A .. td a ::r Avoid CI : !O.5 dig· o = 'O.05dettltec 
= CSH •• tSH/DH ;: AllD .. 1 : Altoll 

i = !5.t) dig 
1 : 0.2 dig/sec 

3=CS"'SIVB 1 ;: 0.5 deg/ne 
6 : CSM/DM 3 = Z.O deg/nc 

(No GIN TYCI 

ROLL OUAO SELEct OUAO A OUAO B OUAO C OUAO b 

RZ 
o = U .. BID ~.ll o = hll Y = t.1l o. hll Y = till 
1 ~ Use Alt ~oll t : UII = u .. 1 = Un = Us. 

PRO 

2 F Ob 47 CsH ~t,otH~R VEHitlE ~T Clbl,lb.) 
Lo~d Cdr~ect vslues 
PIHI 

~ ~ Ob 48 TRtH ~NGtNE GMBL C.01deg) 
L~sd Cdr~bct valUSI 
PRO 

4 Ii 8ct1vstlon reQ'dl 
tMC HODE - FREE 
V46E 

dS dl!lired CHC MODE • 

+ 
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DATE 4/16175 

DOCkED DAP ,IETlQIIAQ FAIl RESEI HI 

1. Dlseble felled ]et(s) vIe AUTO RCS SELECT. 
2. InhIbIt faIled jet(s) vIa N87 reconflg table beloN. 
3. InItIal N87 conflg assumed to be: 

(Consult STDN for recOnflg If 01111 
DAP confIgured P,Y Couples). 00146 

00000 

Jets N87 ii'S -X If Jet/Quad N87 ii'S 
Fall ed R2-- R3 OK--- FaIled R2** R3 

A1 00020 C1 & D1- 00100 
81 00001 C1 & A2 00046 00140 
C1 00100 C1 & 82 00102 
01 00004 C1 & C2 00300 

C1 & D2 00110 
A2 00040 
82 00002 01 & A2 00044 
C2 00200 D1 & 82 00144 00006 
D2 00010 01 & C2 00204 

D1 & 02 00014 
A1 & 81- 00020 
A1 & C1 00120 A2 & 82- 00040 
A1 & Dh 00020 A2 & C2 00240 
A1 & A2 00060 A2 & D2- 00040 
"1 & 82 00022 82 & C2- 00200 
"1 & C2 00106 00220 D4---

1 A1 & 02 00030 
82 & 02 00012 
C2 & D2- 00200 

81 & C1. 00100 QUAD A. 00060 
81 & D1 00005 QUAD 8 00003 
81 & A2 00041 QUAD C 00300 
81 & 82 00003 QUAD 0 00014 
81 & C2 00201 
81 & D2 00142 00011 ,,3-·-

-X If 
OK·-. 

83**· 

C4.** 

-Att control may be severely degraded eboutROLL exls. 

--PItch or YaN Coupla raQuired to maIntaIn att control 
(Att control may be degraded if corresponding -X 
thruster Is not enabled v;aAUTO RCS SELECT>. 

A1 & C2 ~ -YAW C1 & A2 ~ +YAW 
81 & D2 ~ +PITCH D1 & 82 ~ -PITCH 

.-.Consult STDN prIor to enabling any -X thrusters 
(A3,83,C4,D4) while docked to Soyuz. 



G DATE 6/Z3/75 
Z-16 

SIMBAY EXPERIMENTS .lET/PIIAD FAil RESE' HT 

Note: This table applicable only durIng 
experiments HA 043. HA 033. and HA 033 

1. Disable failed let(s) via AUTO RCS SELECT 
2. Reconfigure OAP per table beloN 
3. Initial conditIons assumed to be: 

AUTO RCS SELECT D1.B2.A3.C4.B3.D4 - HNA ' 
AUTO RCS SELECT A2.B1.A4.B4 - OFF (verIfy) 
Undocked OAP actIvated (6110X. 01111) 
SC CONT - CHC/AUTO 

Jet/Quad AUTO 
Failed * RCS 

ON 

A3 C3 

82 02 

83 03 

C4 02.03 
A1 

01 A1. C2 

04 A1.C1 
C2. C3 

QUAD A C3 

QUAD B 02.03 

QUAD C 02.03 
A1 

QUAD 0 A1. C1 
C2. C3 

Undocked ReconfIgure for 
OAP Docked OAP Hode 

N4b RZ A N37:R1 R2 R3 

00010 00013 00241 

11111 

10001 00Z60 00045 

00010 00013 00241 

10001 00260 00045 

* Consult STON for .ultlple let faIlures 

I 
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DATE 6/23/75 

MA 007 EXPERIMENT 

Note: ThIs table applIcable only durIng 
experIment HA 007. 

1. DIsable faIled jet(s) vIa AUTO RCS SELECT 
2. ReconfIgure OAP per table below 
3. InItIal condItIons assumed to be: 

AUTO RCS SELECT 01,B2,C3,A4,03,B4 - HNA 
AUTO RCS SELECT A2,B1,A3,C4,B3,04 - OFF (verIfy) 
undocked OAP actIvated (6110X, 01111) 
SC CONT - CHC/AUTO 

Jet IQuad AUTO Undecked ReconfIgure for 
Failed • RCS OAP Decked OAP Hade 

ON N46 R2 A N87:R1 R2 R3 

A4 C1,02 00010 00016 00241 

B2 02 

. B4 A1 , C1 10001 00340 00041 
C2,02 

C3 A1,02 00010 00007 00241 

01 A1,C2 11111 

03 A 1, C1 10001 00160 00045 
C2 

QUAD A C1,02 00010 00016 00241 

QUAD B A1,C1 10001 00340 00041 
C2,02 

QUAD C A1,02 00010 00007 00241 

QUAD 0 A1,C1 10001 00160 00045 
C2 

• Consult STON for multIple jet faIlures 
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ORDEAL 'NIT'Al'ZATION (G&N) 

(In-Plane AlIgnment ReQ'd) 
FOAl 1 or 2 - ORe RATE 
EARTH/LUNAR - EARTH 

DATE 4/16/75 

1 Va2E 
F 04" 12 R1 00002 SPECIFY VEHICLE 

R2 00001 
PRO 

2 F 06 16 GET EVENT 
PRO 

(hrs,mln,.01sec) 

3 F 16 44 HA,HP (.1nlll,.1nlll) 
Calculate Average 

ALT SET - Set Average 
PRO 

4 V83E . 

1 

2 

3 

F 16 54 RNG,RDOT,THETA (.01nlll,.1fps,.01deg) 
MODE - HOLD/FAST 
SLEW - To THETA 
MODE - OPR/SLOW 

PRO 

ORDEAl INITIAlIZATION (HORIZON METHOD> 

(In~Plene GDC Allgnlllent ReQ'd) 
FOAl 1 or 2 - ORB.RATE 
EARTH/LUNAR - EARTH 

STON Supply AltItude 
ALT SET - Set 

I 

SC +X At the HorIzon (0 deg vaw,heads up) 

MODE - HOLD/FAST 
SLEW FOAl: 

ALT 

100 nlll 
120 nlll 
200 nlll 

MODE - aPR/SLOW 

ANGLE 

346 deg 
345 deg 
341 deg 
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DATE 4/16/75 

MEASUREMENT & LOADING OF PlPA BIAS 

DET - RESET 
SIC Retes <0;1 deg/sec 
CMC MODE - FREE 

V25N21E, E,E,E/Stert Event TImer 

V6N21 (do not ENTR) 
X,Y,2 PIPA COUNTS 

At T + 1:04 - ENTR 
Record! 

(X)R1 __ (Y)R2 __ (2)R3 __ (!OOOAB) 

V21N1E 
1452E, 
1454E, 
1456E, 

(use same sIgn as above) 
<Calculated X BIas) E,E 
(Calculated Y BIas) E,E 
(CalCUlated 2 Bias) E 

C!ABOOO) 

NOTES! If data Is loaded ovar a flashIng dIsplay, 
V21 N01 wIll be overwrItten follow'ng 
XXXXXE. Re-key V21N1E before each load. 

N21 represents uncompensat~d PIPA pulses & 
is not changed by loading of PIPA Bias. 

V41 N20 COARSE AI ION leOl!', 

ISS - on 

1 V41N20E 
F 21 22 Load desired ICDU angles 

3 41 NO ATi It - on 

4 V40E 

*P~ss PROG Alarm - V5N9E • 
*211 Crs Aln Errl repeat V41 N20* 

NO ATi lt - out 
WIlIt 10 sec 

V37E xxE 
If Collrse ALIgn performed In CHC - FREE, 
cyele tHC MODE sW to HOLO to re'nltlallze 
FOAl needle drIve routIne. 



tOAS 

lSS • on 

G 
2-20 

SCS - operadng 
SC CONT - SCS 
MAN ATT (3) - MlN lHP 
OPT MODE - MAN 
OPT ZERO - OFF 
COAS PWR - on (up) 
GIN PWR OPTlCS - on 
OHC - DrIve Trun <10 deg 
OPT ZERO - ZERO (15 sec) 
OPT MODE - CHC 

1 V37E 52E 

Z F 04 06 R1 00001 
R2 00003 
PRO 

3 F ~O 25 00015 
ENTR 

4 F 01 70 OOODE STAR CODE 
Load Boreslght Star Code 

OPT ZERO - OFF 
PRO 

DATE 4/16175 

5 06 92 SHAFT,TRUN 
Center Target 

(.01deg,.001deg) 

HARK wIth VERB key 
R!!ct!~d: 

SHAFT TRUN __ 

(Repeat) KEY REL 
(ExIt) V37E XXE 

OPT MODE - HAN 
OHC - DrIve Trun <10 deg 
OPT ZERO - ZERO 
COAS PWR - as reQ 



AlIGNMENT PROGRAMS 

G 
3-1 

DATE 4/16175 

P51 1M!! ORIeNTATION DETERMINATION 

ISS - on 
SCS - on 
GIN PWR OPT - on 

CSM OptIcs: 
OPT MODE - MAN 
OPT ZERO - OFF 
OHC - DrIve Trun <10 deg 
OPT ZERO - ZERO (15 sec) 

1 V37E 51E 
F 50 25 00015 MNVR TO ACO STARS 

(Coarse ALIgn IMU to 0,0,0) ENTR, to 2 
(Bypass) PRO, to 3 

2 41 22 DESIRED GIHBAL ANGLES (0,0,0) 

3 F 51 

NO ATT It - on, then out, to 1 

PLEASE MARK 
OPT ZERO - OFF 
MARK 

4 F 50 25 00016 TERMINATE HARKS 
. PRO 

5 F 01 71 OOCDE STAR CODE 
Load desIred code (VerIfy t=O) 
PRO: DE=OO, to 6 

1 s t HARK, to 3 
2nd HARK, to 7 

6 F 06 88 CELESTIAL BODY VECTOR 
Load desIred vector 
PRO: 1st HARK. to 3 

2nd HARK, to 7 

• 

• 

7 F 06 05 ANGULAR SEP ERR,ANGULAR SEP (.01deg,.01deg) 
(Reject) V32E, to 1 
(Accept) PRO • 

8 F 37 XXE (If P52, bypass ZERO OPTICS) 
OHC - DrIve Trun <10 deg 
OPT ZERO - ZERO 

If coarse alIgn performed In CHC - FREE, 
cycle CHC HODE sw to HOLD to relnltlallze 
FOAl needle drIve routIne. 

.+ 
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STAB lIST 

Nume!:l ca I Alcbabet!cal 

00 Planet Acamar 6 
1 Alpheratz Achernar 4 
2 Diphda Acrux 25 
3 Navi Aldebaran 11 
4 Achernar Alkald 27 
5 Polarls Alphard 21 
6 Acemar Alphecca 32 
7 Menkar Alpheratz 1 

10 Mirfak Al tair 40 
11 Aldebaran Antares 33 
12 Rigel Arcturus 31 
13 Capella Atria 34 
14 Canopus Canopus 14 
15 Sirius Capelle 13 
16 Procyon Dabih 41 
17 Regor Deneb 43 
20 Dnoces Denebola 23 
21 Alphard Diphda 2 
22 Regulus Dnoces 20 
23 Denebola Earth 47 
24 Gienah Enif 44 
25 Acrux FomalhaUt 45 
26 Spica Gieneh 24 
27 Alkaid Menker 7 
30 Menkent Menkent 30 
31 Arcturus Mirfak 10 
32 Alphecca Navi 3 
33 Antares Nunki 37 
34 Atria Peacock 42 
35 Rasalhague Planet 00 
36 Vega Polaris 5 
37 Nunki Procyon 16 
40 Altair Rasalhague 35 
41 Dabih Regor 17 
42 Peacock Regulus 22 
43 Deneb Rigel 12 
44 Enlf Sirius 15 
45 Fomalhaut Spica 26 
46 Sun Sun 46 
47 Earth Vega 36 
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DATE 4/16175 

PS2 IHlI REA! IGN 

ISS - on CSM OPTICS. 
SCS - on 
GIN PWR OPT - on 

OPT MODE - MAN 
OPT ZERO - OFF 

V37E 52E 
R1 00001 
R2 OOOOX 

OHC - DrIve Trun <10 deg 
OPT 2ERO- ZERO (15 sec) 
OPT MODE - CMC 

IMU ALIGN OPTION 
X=1 PREF PRO, to 3 
X=2 NOM PRO, to 2 
X=3 REFS PRO, to 6 

Z F 06 34 GET ALIGN (hrs,mln,.01sec) 
Loed desIred tIme (0,0,0 for ~resent tIme) 
PRO 

3 F 06 22 NEW ICDU ANGLES OG,IG,MG (.01deg) 
(If MG )+70 deg, Mnvr) V32E, to 3 
PRO -

4 F 50 25. 00013 GYRO TOROUE 
CMC MODE - FREE 

(Coer~e' PRO 
NO ATT It - on, then oUt. to " 

(TorQue) ENTR 

16 20 reDU ANGLES 
When tortlue tom~lete, to 16 

(.01deg) 

6 F 50 25 0001~ STAR SELECT (manauver If nace •• ~ry) 
CPtCAPAR) PRO 

(Man Aetl) ENTR 

tF 05 09 00405 NO PAIR • 
t(Crew SpecIfy) PRO. to 7 t 
t(PICAPAR) Mnvr, V32Ej to 6' 

7 F 01 70 OOCDE STAR I:ODE 
load desired code (Ve~'fy 1:=0) 
OPT ZERO - OFF 
OPT MoDE - CMI: 
PRO: OE=OO. to II 

Otherwhli, to 9 
*F 05 09 00404 (TA >90 deg)' 
*Hnvr - PRO, to 9 t 



G 
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3 F 06 38 CELESTIAL BODY VECTOR 
Loed desIred vector 
PRO 

DATE 4/16/75 

*F 05 09 00404 <TA >90 deg)* 
*Mnvr - PRO. to 9 * 

9 06 92 SHAFT.TRUN <.01deg •. 001deg) 
OPT MODE - MAN 

10 F 51 PLEASE MARK 
MARK 

11 F 50 25 00016 TERMINATE HARKS 
PRO 

12 F 01 71 OOCDESTAR CODE 
Loed code (If dIfferent from N70) 

(Verify C=O) 
PRO: DE=OO. to 13 

1 s t MARK. to 7 
2hd MARK. to 14 

13 F 06 88 CELESTIAL BODY VECTOR 
Verify vector 
PRO: 1st MARK. to 7 

2nd MARK. to 14 

14 F 06 05 ANGULAR SEP ERR.ANGULAR SEP(.01deo •• 01deg) 
<Reject) V32E. to 16 
(Accept) PRO 

15 F 06 93 TOROUING ANGLES OG.IG.MG 
(TorQue) CMe MODE - FREE 

PRO 
(ByPe!ls) V32E 

16 F 50 25 00014 ALIGNMENT CHECk 
(Recheck) PRO. to 6 
(Bypess) ENTR 

17 F 37 XXE 
OHe - DrIve Trun <10 dell 
OPT ZERO - ZERO 

tHe HODe - AUTO 

(. 001 dell) 

I 
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DATE 4/16/75 

p5~ BACKUP IMO ORIENT DETERMINATION· 

(OPtics failed) 
ISS - on 
SCS - operating 
COAS LOS DETERMINATION - complete 

1 V37E 53E 
F 50 25 00015 MNVR TO ACC STARS 

(Coarse ALIgn IHU 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 06 94 COAS SHAFT.T~UNANGLES (.01deg •• 001deg) 
Load proper engles: NomInal: Shaft +00000 
PRO Trun +57470 

4 F 53 PLEASE HARK 
ENTR (target centered) 

5 F 50 25 00016 TERMINAtE HARkS 
(ReJact) ENTR, to 4 
(Accept) PRO 

6 F 01 11 OOCDE STAR CODE 
Load desired code (Verify e=O) 
PRO: DE=OO. to 7 

1st HARK, to 3 
2nd MARK. to 8 

7 F 06 88 CELESTIAL BODY VECtOR 
Load desired vector 
PRO: 1st MARK, to 3 

2hd HARK, to 8 

8 F 06 05 ANGULAR SEP ERR. ANGULAR SEP (.01deQ;.01deg) 
(Reject) V32E. to 1 
(Accept) PRO 

9 F 37 XXE 

If Coarse Align ~erformad 'h eHe - FREE, 
cycle CHe MODE iw to HOLD tD rein't'al'ze 
FDAI needle drive routine. 

--I 
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PS4 BACKlJP 1M!! REAl ION 

(Opt'cs failed) 
ISS - on 
SCS - operat.ng 

DATE 4/16/75 

CO AS LOS DETERMINATION - complete 

V37E 54E 
R1 00001 
R2 OOOOX 

IMU ALIGN OPTION 
X=1 PREF PRO, to 3 
X=2 NOM PRO, to 2 
X=3 REFS PRO, to 6 

2 F 06 34 GET ALIGN (hrs,m.n,.01sec) 
Load desIred tIme (0,0,0 for present tIme) 
PRO 

3 F 06 22 NEW tCDU ANGLES OG.tG,MG (.Oideg) 
(If MO )+70 deg, Mnvr) V32E, to 3 
PRO -

4. ~ 50 25 00013 GYRO TOROUE 
CMC MODE - FREE 

(Coarse) PRO 

5 

NO ATt It - Oh, then out, to 6 
(Torque) ENTR 

16 20 ICDU ANGLES ( ,01deg) 
When torque complete, td 16 

6 F 50 25 00015 STAR SEL~CT (Mnvr .f heCeSSery) 
(PICAPAR) PRO 

(Man ACQ) ~NTR 

*F 05 09 00405 NO PAIR j 

*(Crew SpecIfy) PRO, to 7 • 
*(PICAPAR) Mhvr, V32E, to 6-

7 F 01 70 OOCOE STAR CODE 
Load desIred code (Ver.fy C=O) 
PRO: DE = 00, to 8 

Otherwise, to Q 
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8 F-0688 CELESTIAL BODY VECTOR 
Load desIred vector 
PRO 

DATE 4/16175 

9 F 06 94 COAS SHAFT.TRUN ANGLES (.01deg •• 001deg) 
Load proper angles: Nom'nal: Shaft ~OOOOO 
PRO Trun ~57470 

10 F 53 PLEASE HARK 
ENTR (target centered) 

11 F 50 25 00016 TERMINATE MARKS 
(Relect) ENTR. to 10 
(Accept) PRO 

12 F 01 71 OOCDE STAR CODE 
Load code (If dIfferent from N70) 

(Verify C=O) 
PRO: DE=OO, to 13 

1 s t MARK, to 7 
2nd MARK, to 14 

13 F 06 88 CELEStIAL BODY VECTOR 
VerIfy vector 
PRO: 1st MARK, to 7 

2nd MARk. to 14 

14 ~ 06 05 ANGULAR SE~ ERR,ANGULAR SEPC.01deg •• 01deg) 
(Reject) V32E. to 16 
(Accept) PRO 

15 F 06 93 TOROUING ANGLES OG.IG.HG 
(Torque) CMC MODE - FREE 

PRO 
(Bypess) V32E 

16 F 50 25 00014 ALIGNMENt CHECK 
(Recheck) PRO. to 6 
(BYPElss) ENtR 

17 F 37 kXE 

( .001deg) 

If Coar~e Al'gn performed 'n CHe - ~REE. 
cycle CMC MOOE IW to HOLD to raln't'al'ze 
FOAl Heedle dr've rout'ne. 

... -
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DATE 4/16/75 

BACkUP ALIGNMENTS 

1 

Z 

3 

4 

s 

1 

Z 

RAPID IMII REALtGN 

NOTE: This procedure assumes a 
good GDC alignment 

V41NZOE 
Load R,P,Y from GDC Ball 

V40, Verify R,P,Y on GDC Ball- ENTR 
(Releases platform and recovers 

PGNS cbntrol modes) 

VZ5N7E , 77E, 10000E, 1E (Sets REFSHFLG) 

V37E 51 E I PRO (Se h OR II=TFLG) 

Perform P52, O~tlon 3 

NOTE: If loss bf alIgnment I, due 
to temporary lbSS of DC BUS, 
update CMC Clock with V55 
to complete recovery. 

ODe AI I GNMENT TO t Mil GIMBAl ANGI ES 

IHU - on 
SCS - operating 

Damp vehicle rateS 

ATT SET dials - set to IHU angles on FOAl 1 
FOAl SELECT - 1 
I=DAI SOURCE - ATT SET 
ATT SET - IHU 
ATT SET dials - hull FOAl 1 neadles 
ATT SET - GOC 
GDC ALIGN PB - push (null needles) 
FOAl SEL - 1/2 

• 

• 

• 

.+ 
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COLOR ____ _ 

Q 
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bACKI!P GPC AND tHll AI IGNHENT 

(tHU or CMC faILed) 
SCS - operatIng 

DATE 4/16/75 

RECORDI Nav Stars (PRI,SEC), 
R,P,V ALIGN from SToN 

FOAl SEL - 1 
FOAl SOURCE - ATT SET 
ArT SET - GDC 

Set SCT SHFT ~ 0 deg. TRUN = 352.5 deg 
OPTI CS PWR ~ OFF 

Att SET dlall - R,~.y ALIGN 

Hnvr to ~osltlon stars In SCT, 

R LI rta 
SEC StilI' 

North-~OLARlg (5) 
South-ATRIA (34) 

o deg Hark North-NAVI (3) 
PRI Star SoUth-ACRUX (25) 

GDC ALtGN PB • push (hull needlas) 

OMIt the follOWIng steps· 
If IMI! " faIled· 

ATT SET dlal~ - 0.0,0 
ATT SET - IMU 
Mnvr to 0.0,0 on FOAl 1 (tHU) 

IHU CAGE - ort (up) g HOLD 
ATT SET - GDC ----
HHvr to 0.0,0 on FOAl 1 (GOC, .nd Hull 

Ilrl'or rtll!!tH!!!! 

IHU CAGE - Relllllse 
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DATE 4/16175 

OOC REF5MMAT DETERMINATION Cp51 & EMP 51 -3) 

(IMU FaIled) 
GDC - bn 
SCS - .on 
IMU - off 
OPT MODE - HAN 
OPT ZERO - OFF 
GIN PWR OPTICS - bn 
OHC ~ DrIve Trun <10 deg 
OPT ZERO - ZERO (15 sec) 

ACQuIre Nav Star In optIcs 
FDAt Scale - 5/1 
Hold Att (ATT DB - MIN/LOW) 
VZ5NZOE 
Load GDC angles 

V96E 

Initiate P51 logIc as follows: 
V21N1E. 1204E. 63E (65 If P53 desIred) 
V25N26E. 13001E. 3266E. 30005E 
V30E 
V21N26E. E 

NOTE: Major Hode lts on DSKY do 
not change from 00 to 51. 

4 F 50 25 00015 ACC STARS 
PRO 

5 F 51 PLEASE MARK 
If necessar~, Mnvr andl 

V25N20E 
Load present GDC angles 

OPT ZERO ~ OFF 
Null FOAl needles WIth MIn Imp 
Center star in optics, then: HARK 



G 
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6 F 50 25 00016 TERH HARKS 
PRO 

7 ~ 01 71 OOCOE STAR CODE 

DATE 4/16/75 

Load desIred code (Ver'fy C=O) 
PRO: OE=OO, to 8 

1st MARk, to 5 
2nd MARK, to 9 

8 ~ 06 88 CELESTIAL BODY VECTOR 
Loed vector 
PROI 1st MARk, to ~ 

2nd MAR~, to 9 

9 F 06 OS ANGULAR SEP ERR,ANGULAR SEP(.01deg,.01deg) 
(Reject) V32E, to 4 
(Accept) PRO 

10 F 37 XXE 
OHC - Orlve T~un <10 deg 
OPT lEFlO - ZERO 

Thd tMC has how calculated 8 REFSMHAT ior 
the GOC and hes set REFSMFLG & DRIFTFLO. 
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DATE 4/16/75 

GDC REFSMMAT REALIGN <P52 & EMP SL-50) 

<IHU faIled) 
GDC - on & REFSHHAT known (G/3-13) 
SCS - operatIng 
IMU - off 
Option 3: 

OPT MODE - HAN 
OPT ZERO - OFF 
GIN PWR OPTICS - on 
OHC - Drive Trun <10 deg 
OPT ZERO - ZERO (15 sec) 

In!tialize EMP SI-50 

(reQ one time only) 

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

SToN wIll uplink EMP SL-50 
-Do HOI activate oAP-

-If No Comm: * 
- manuallY load EMP* 
- (G/1-34) * 

ACQuire Nav Target In 
optics (OPtion 3 only) 

Hold Att (ATT DB - MIN/LOW) 
V25N20E 
Load GOC angles 

V37E 52E 
R1 00001 
R2 OOOOX 

'ALlGN' OPTION 
X=1 PREF PRO, to 4 
X=2 NOH PRO. to 3 
X=3 REFS PRO, to 6 

. 3 E 06 34 GET ALIGN (hrs,mln,.01sec) 
Load desired time (0,0.0 for presant time) 
PRO 



G 
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4 F 06 ZZ NEW ICDU ANGLES OG,tG,HG 
(If HG )+70 deg, Hnvr end 

reloed-N20) V3ZE, to 4 

Al'gn GDC t~ neW angles 
PRO 

5 F SO Z5 00013 nVRO TORQUe 
PRO 
NO ATt It - on, then out 

6 F 50 25 00015 ACe STARS 

DATE 4/16175 

(.01deg) 

(Option 3) PRO 
(Not O~t 3) V37E XXe (procedure com~lete) 

7 F 01 70 OOtDE STAR tODE 
Load desIred code (VerIfy t~o' 
OPT ZERO - OFF 
opt MODE - CMC 
PRO: DE=OO, to 8 

Otherwhe, to 9 
tF 05 09 00404 (TA )90 deg) • 
*Hnyr, reload NZO, PRO, to 9* 

8 F 06 88 CelESTIAL BODY vStTOR 
load de~'red vector 
PRO 

*F 05 09 00404 (TA >90 de~' * 
*Mnvr, reload H20, PRO, to ~* 

06 92 SHAFT,TRUN 
OPT MODE M HAN 

(.01deo,.001dea) 

10 ~ ~1 PLEASE HARK 
(If reQuited) VZ5N20E 

Load pre!lellt Got enole~ 
Null ~bAI Needles wIth HIli Imp 
Ce"te~ ~tar '" o~t'cs, thalli HA~K 

11 F SO 29 00016 tERHINAt~ HARKS 
PRO 

-.--
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DATE 4/16/75 

1 Z F 01 71. OOCOE STAR CODE 
load code (If dIfferent from N70) 

(Verify C=O) 
PRO: OE=OO, to 13 

1st MARK, to 7 
2nd MARK, to 14 

13 ~ 06 88 CELESTIAL BODY VECTOR 
Verlf)l vector 
PRO: 19t MARK, to 7 

2nd MARK, to 14 

14 ~ 06 05 ANGULAR SEP ERR, ANGULAR SEP(.01deg •• 01deg) 
(ReJect) V32E, to 18 
(Accept) PRO 

15 F 06 93 TORQUING ANGLES OG,IG.MG (.001deg) 
Verify Att Hold (ATT DB - MIN/LO~) 

V2SN26E, 10001E.1642E,50006E 
V30E 

.F 01 70 (re5ta~t to 12) t 
tRedo 2nd Mark end subseQt 

16 F 06 22 NEW GOC ANGLES R,P.Y 
(Reject) V32E 
(Accept) ALIgn GOe 

I'RO 
(CMC sets N20 = N22) 

(.01deg) 

17 F 06 93 tORQUING ANGLES OG,IG,MG (.001deg) 
(f~echeck) Y32E 
(EKlt) OHC ~ DrIve Trun <10 deo 

OPT ZERO - ZERO 
GIN PWR OPTICS - OFF 
Y37E XXE (orocedure comolete) 

NOTE: Subsequent performance of 
V44. V45. V46, or V48 wIll 
overwrIte EMP SL-50. 

18 F 50 ZS 00014 ALIGNMENT CHECK 
PRO. to 6 
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DATE 4/16/75 

ORRIT NAY AND TRACkING 

1 

ya? START ORBIT PARAMETER DISPlAY 

NOTE: If hIgh CMC actIvIty (e.g., P4X wI Lambert), 
~oss PROG Alarm and restart (no lIght) -
coda 31201 or 31202 stored 

F 04 12 
V82E n f 
R1 00002 
R2 OOOOX 

PRO 

Ave-G on, to 3) 
Specify VehIcle 

X=1 CSM 
X=2 SoYUZ (or ATS-F) 

2 F 06 ·16 GET EVENT (hrs,mln,.01sec) 
Load desired tIme (0,0.0 for present tIme) 
PRO 

3 F 16 44 HA.HP,TFF (.1nm,.1nm,mln-sec) 
(POO/P11 6R) N50E, to 4 
(TF PerIgee) N32E. to 5 
(Recycle) V32E, tb 2 (not reQ 'f Ave-G on) 
(Exit) PRO 

4 F 16 50 6B (MIss Olst),HP.TFF (.1nm •. 1nm,mln-sec) 
kEY REL. to 3 

5 F 16 32 TtME FROM PERIGEE (hrs,mln,.01sec) 
(Useful only if TFF = -59859) 

kEY REL. to 3 

• 

• 

• 

.+ 
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DATE 4/16175 

p20 OPT 155 CELESTIAl ROnY-IINIVERSAI TRACk 

ISS - an Ind alIgned 
SC tONT - tHC/AUTO 
BHAG HaDE (3) - RATE 2 

\'37E20E 
R1 00024 TRAtKIND OPTION 
R2 OOOOM X=1 VECPOINT 

)(!:~ 3-AXIS 
pRO 

2 F 06 78. AXIS YAW,AXIS pITCH,OMICRoN (.01deg) 
Loed value! (OmICron Ignored far OPt 1) 

(See table below for nomInal Velue~) 
PRO 

3 ~ 06 79- R2 DEA09AND (.01deg) 
Load desired Db 
PRO 

4 F 01 70· R1 OOOOE STARCOOE 
Load Code 
PRO (DE not = DO, to b) 

5 F 06 88 CELESTIAL BODY VECTOR 
Load vet tor 
PRO 

6 If re~'d mnvl' <10 deg, DAP mnvr 
wIthout dIsplay, to 8 

F 50 18 REOUEST MNVR TO ~DAI R,P,V AN~LES (.~1deg) 
(Auto) PRO 
(Man) RHC - Mnvr to N18 Angles 

ENTR, to 8 
(Reject) ENTR, ta 8 

NOMINAL VALUES, N78 

AttiTUDe YAW PtTCH OHttRON 

NOIII bl , 90 dell 125 deg 180 dell 
LV (Hd!l Uj:I) 0 deg ~70 deg Oded 
LV (Hds Dn) 0 dsg 90 deg 180 deg 

+-

N70 

bTARtDOE 

4b (SUII) 
47 (Earth) 
41 (E./,thJ 
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06 18 AUTO HNVR TO ATT 
When mnvr complete, to 6 

CMC continues tracklnu center of celestIal body 

-NOTE: CMC will react to changes In 
N78 and N79 (Ma~ take 4 sec). 

DATE 4/16175 

('01deg) 

tPoss UPLINK ACTY It * 
- (Mnvt >10 deg reQ'd) t 
-Key V58E to permit the -
t required auto mnvr -

TERMINATE P20i V56E 

P20 OPT 2 ROTATE-liN [yeRSA! TRACK I NG 

ISS - on and aligned 
SC CONT - CMC/AUTO 
SMAG MODE (3) - RATE Z 

If required, Perform 'V49 CREW OEFINED MNVR' (G/6-15) to initial tracking attItude. 
2 V37E ZOE 

F 04 06 R1 00024 TRACKING OPTION 
R2 00002 I'lOTATE 
PRO 

3 F 06 78 AXIS YAW,AXIS PITCH,OMICRON 
Load values (Omicron ignored) 
PRO 

(.01deg) 

4 F 06 79 RATE,DEADSAND (.0001deg/sec,.01deg) Load desired values 
PRO 

5 ~ 06 34 START TIME (hrs,mln,.01sec) 

6 

Load desired GET (0,0,0 ~or present time) PRO 

Maneuver sta~ts at speCified START TIME 
NOTE: Selection of the foltowlng ~rogra~s will not stop rotatIon: 

P21, P27, PZ9, P30, P52, or P54 
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PZl CROtlNP TRACK DETERMINATtON 

1 V37E 21E 
F 04 06 R1 00002 SPECIFY VEHICLE 

R2 OOOOX X=l CSM 
X=2 SOYUZ 

PRO 

DATE 4/1617' 

2 F 06 34 GET LAT,LONG (hrs,M'n,.01sec) 
Load desIred GET (0,0,0 for ~resent tlma) 
PRO 

3 F 06 43 LAT,LONG,ALT (.01deg,.01deg,.1nm) 
(Recycle) V32E. to 2 (Ihcrements GET 10 mIn) 
(Ex It) PRO 

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

4 F 37 xxE 

1 V37E 29E 

2 F 04 06 R1 00002 SPECIFY VEHICLE 
R2 OOOOX X=l CSM 

X=2 SOyuz 
PRO 

3 F 06 34 GET BASE TIME (hrs,Mln,.01sec) 
Load search tIme (0,0,0 for present tIme) 
PRO 

4 F 06 43 .R2 DESIRED LONG 
Load LongItude 
PRO 

5 F 06 34 GET LONG 
(Change Long) V32E. td 4 
(See. Lat) PRO 

(.Oldeg) 

(hrs,Mln, .Ohec) 

6 F 06 43 LAT,LONG,ALT (.01deg •• Oldeg,.1nm) 
(Recycle) V32E, to 2 
(Term) PRO 

7 F 37 XXE 
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DATE 4/16175 

REND NAY AND TRACKING 

1 

YS4 START RENDEZYOIIS RACICIIP SIGHTING HARle 

P20 - runnIng In OPt 0 or 4 
OptIcs Immobile but usable 

NOTES: If high CMC activIty (e.g., P3X w/ PZO and 
R27), poss PROG Alarm & restart (no light) 
- code 31201 or 31Z02 stored. 

Exercise caution when using DSKY while thIs 
routine ;5 operating. A V16NXXE (KEY REL 
to term) Is permissible. However, to avoId 
taking unwanted marks, other verbs/nouns 
(e.g .• V64,V76.V48.V3Z,V87,V77, etc.) 
should be used either before initiation or 
after termination of this routine. 

V54E 
.Poss PRoG Alarm * 
*V5N9E - 00406 * 
*Not rend tracking* 

2 F 06 94 COAS SHAFT.TRUN (.01deg,.001deg) 

F 53 45 

Load angles: 
SXT - If N91 = TPAC. use N91 

If N91 not = TPAC, use TPAC 
CoAS - 'COAS LOS DETERMINATION' (G/l-ZO) 

or Nominal: +00000, +57470 
PRO 

PERFORM BACKUP MARK 
HARKS,TFI,HGA or CODE (mks,mln-sec •• 01deg) 

RHC - ALign target on COAS LOS 
ENTR (V86E to reject - within 7 sec) 

.Poss F 06 49 6R,6V,Source Code * 
* (.01nm •• 1fps,OOOOX)· 
*(Reject) V32E * 
*(Accept) PRO • 

When Marking Complete: 
PRO (return to program In progress) 

• 

• 

• 
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Y57 FUll-TRACK FI An OISPI AY 

V57E 

DATE 4/16/75 

F 04 1Z R1 00004 SPECIFY FULTKFLG SETTING 
R2 OOOOX K=O VHF AND OPTICS WORKING 

X=1 VHF OR OPTICS WORKING 
(If dIsplay erased upon ENTR, 
verIfy by repeatln~ V57) 

PRO 

Yb4 OPTICS ANGIE TRANSFORM 

NOTE: If P20 Is actIve, the values dIsplayed 
In N7! wIll be used .for trackIng. Each 
tIme MINKEY Is InItIated, N7! R1 & RZ 
wIll be overwrItten wIth 0 deg,-35 deg. 

1 V64E 
F 06 94 LOS SHAFT;TRUN (.01de~.,001deg) 

Load anglen 
S)(T - If N91 = TPAC, use N91 

If N91 hbt ~ TPAC, use TPAC 
COAS - 'COAS LOS DETERMINATION' (0/2-20) 

br Nomlnall +00000 
+57470 

PRO 

Z F 06 78 AxIS YAW,AXIS PITCH,OMICRON 
(OmIcron I. hOt calcu~ated) 

PRO 

Vb? W-MAIRtX RSS eRROR DISPlAY 

1 V67E 

(.01dell) 

F 06 99 POS ERR,V~L ERR,OPT CODE (ft,.1f~.) 
R3 oooox x~o No REINITtALIZATtON 

X~1 USE NEW DAtA 
Lbad de~lred date 

NOMInal for Rend: 02000 
00020 
00001 

tlAD 

Z . V93~ (Relnltlellre W-~etrl~' 
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DATE 4/16/75 

V76/V77 ENABlE/DISABLE VHF DATA PROCESSING 

1 V76E 

Z 

F 06 7Z TIME OF OPTIMIZ (RZ7) 
Load desIred tIme 
PRO 

TERMINATE: V77E 

Filter Operation 

N7. I I 

(hrs,mln,.01sec) 

Cu .. r.nt--....:~~~E. ______ Coftverg'ng, __ ~ ___ -I 
--TFO'--------t--------l 

..l. ..l. 
-95 -zA Td .1~ .95 ... eo, ... ... 

cu ... n'~~!~E-un.h.n.ln.~c.n •• r.ln. I 
--PHI-curron, I DOOr . 'I' Td V"U~ 

Deflnltlpns. 

N72: OPTIMIZATION riME = Td (hrs,mln,.01s8C) 
N76: RANGE (.01nm) 

ROOT (,1tps) 
TFO (min-sec) 

N77: RANGE (.01nm) 
ROOT (,1tps) 
PHI (.01deg) (SXT/local horlz) 

TFO = (Present T - Td) = (Present T - N7Z) 



1 

2 

bATe 4/16/75 

y83 START RENDEZVOIIS PARAMGTER DISPlAY 11 

NOTE: If hIgh CMC actIvIty (e.~., P3X wI P20), 
Doss PROG Alarm and rastart (no lIght) -
code 31201 Dr 31202 stored. 

V83E 
F 16 54 RANGE,ROOT,THETA 

PRO 
(.01nm,.1fps,.01deg) 

vas START RENDEZVOllS PARAMETER DISPLAY 17 

NOTE: If hIgh tMe activIty (e.~., P3X wi P20), 
~oss PROG Alarm and restart (no lIght) -
code 31201 Dr 31202 stored. 

vaSE 
F 16 53 RANGE,ROOT,PHt 

PRO 
(.01nm,.lfps,.01ds~) 

va7/vaa ~NABLE/OISABIE VHF MAakS 

VHF AM ~ - OUPLEX 
vHF RNG - Dn (up) 
P20 OPt 0 or 4 - runnlhU 

V87E (Enable VHF marks) 

NOTE! VHF marks are hot restrIcted to 
ran~e~ les~ than 327.68 nm. 

TERMINATE: Va8E or V37E XXE 

~--
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DATE 4/16175 

va9 START RENDEZVOUS FINAl ATTITUDE 

ISS - on 
SCS - operat'ng 
SC CONT - CMC/AUTO 
BMAG MODE (3) - RATE 2 

V37E ODE 
V62E 

2 V89E 
F 06 78 AXIS YAW,AXIS PITCH (.01deg) 

Load axis to be poInted at SOYUZ 
PRO 

3 F 06 18 FINAL FOAl R,P,Y ANGLES 
(New DIsplay) V32E, to 3 

L01deg) 

(Accept) PRO 

4 F 50 18 REOUEST MNVR TO FOAl R,P,Y ANGLES (.01deg) 
(Auto) PRO 
(Man) RHC - Mnvr to N18 Angles, to 6 

5 06 18 AUTO MNVR TO ATT (.01deg) 

6 'F 50 18 REOUEST TRIM MNVR (.01deg) 

1 

(Bypass) ENTR 
(Tr;m) Al;gn SIC about poInting ax's 

PRO, to 5 

y9Q REQUEST RENDEZYOI!S OIlT-OF-PIANE DISPlAY 

V90E 

'2 F 06 16 GET EVENT (hr~,mln,.01sec) 
Load desired tIme (0,0,0 for present time) 
PRO 

3 ~ 06 96 Y(CSM),YDOT(CSM), 
YOOn SOYUZ) 

(Recycle) V32E, to 2 
(Exit) PRO 

(.01nm,.1fps,.1fps) 
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DATE 4/16175 

P20 opt 0&4 RENOE2YOIlS-IlNIYERSAI TRACKING 

ISS - on and al'gned 
SCS - on (des'rable) 
SC CONT - CMC/AUTO 
BMAG MODE (3) -RATE Z 
GIN PWR OPTICS - on 
OPT MoDE - MAN 
OPT ZERO - OFF 
OHC - Dr've Trun <10 deg 
OPT ZERO - ZERO (15 sec) 
OPT MODE • CMC 

1 V37E ZOE 
F 04 Ob R1 00024 TRACkING OPTION 

RZ OOOOX X=O VECPOINT 
X=4 3-AXIS 

2 F 06 7S. 

3 F Ob 79. 

PRO 

AXIS YAW,AXIS PITCH,OMICRON (.01d~~)' 
Load values (Qmlcron ignored for OPt 0) 
PRO 

RZ bEADBANO (.01deg) 
loed deshed bB 
PRO 

4 If r~Q'd mhvr <10deQ, OAP mnv~ 
Ulthout dis~lay, to 6 

F 50 18 REDUEST MNvR TO FOAl R,P.Y ANOlES (.01deg) 
(Auto) PRO 
(Man) RHC - Mnvr to N18 Angles 

ENTR, to 6 
(ReJ!,ct) ENTR, to 6 

0& 18 AUtO MNVR to AtT (.01dag) 
When Mnvr tomplete, to 4 
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OPT ZERO - OFF 

OATE 4/16175 

CHC continues Soyuz Attitude and 
Optics Tracking 

.NOTE: CHC will react to changes In 
N78 end N79 (Hay take 18 sec) • 

• Poss UPLINK ACTY lt • 
• (Hnvr >10 deg reQ'd) • 
tKey V58E to permit the. 
* required auto mnvr • 

To start VHF Harks - V87E (V88E to stop) 
HARK et will (RaJect within 7 sec) 

.Poss F 06 49 ~R,~V,Source Code • 
* (.01nm,.1fps,0000X)· 
t(Reject) V32E * 
t(Accept) PRO • 

For Backup Harks, see V54 (G/4-5) 
For failed Mark PB, see EHP SL-5 (G/1-25) 

TERHINATE P20: 
V56E 
OHC - Drive Trun <10 deg 
OPT ZERO - ZERO 
GIN PWR OPT - OFF 
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DATE 4/16/75 

PZQ opr 4 WITH GPe BEFSMMAT 

IMU - off 
GDC - on and REFSMMAT known (G/3-13) SCS - oparatlng 
OPT MOOE - MAN 
OPT ZERO - OFF 
GIN PWR OPTICS - on 
OHC - Drive Trun <10 deg 
OPT ZERO - ZERO (15 sec) 
OPT MODE - CMC 

VZ5NZOE 
Load present GDC angles 
PerforM PZO. OPt 4 (G/4-10) 

(Return efter PRO on N79) 

DIsplay Des'red Att. 
V16N18E FOAl R,P,Y ANGLES (,01deo' 

Hnvr td 0 or 180 Rdll. N18 P'tch, 0 YaW VZ5NZOE 
load Dresent GDC angles 
OPT ZERO - OFF 
MARK at wIll (RejeCt wlth'n 7 sec) (reDeat stap 4 as requIred) 

.Poss F 06 
t 

.(Reject) 
• (Accellt) 

49 AR,AV,Source Code * 
(.01nm,.1fps.OOOOX)· 

V3ZE t 
PRO t 

Fdr Backup Marks. ~ee V54 (0/4-5) Fdr fa' led Mark PB. sea EMP Sl-5 (0/1-25) 
tERM1NATE 1'201 

V56E 
OHC - Drtva Trun <10 dag 
OPT ZERO - ZERO 
GIN PHR OPTICS ~ OFF 
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DATE 4/16/75 

PZ5 CONTINGENCY VHF RANGE RATE pROGRAM 

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

V37E 25E 

tlHE of DPttHIZ (hrs,m.nj.01sec) 
Load tIme (0,0.0 for no optImIzatIon) 
PRO (N72=O, to 4) 

3 F 1b 76 RANGE,RDOT,tFO (.01nm,.1fpsjm'n-sec) 
(Racycle) V32E, to 2 
(N77 Dlsp) PRO 

4 F 16 77 RANGE,RDOT,-00001 
(Recycle) V32E, to 2 
(Term) PRO 

(.01nm, .1flls) 

NOTES: DUring BrakIng Phase, re-enable VH~ 
data Ilrocesslng after each thru~tlng 
by V76E, PRO . 

. Allow 20 sec for' convergence. 

V77 ~Ill Hot dl~able VHF data ~rocesslng 
durIng PZ5. 

See V7b/V71 for FIlter Olleratlons (G/4-7). 

r 



G DATE 4/16/75 
5-1 

IABGEIING EBQGBMlS 

E3!l E~IEBNAI ~':I. 

1 V37E 30E 
F 06 33 TIG (hrs,m'n, .Ohec) 

Load des'red TIG 
PRO 

2 F 06 81 IN X,V,Z(LV) L1fps) 
Loed des'red tN's (Do not load all 0'5) • PRO 

3 F 06 42 HA,HP,flV(REO) (.1nm, .1nm, .1fps) 
Set flV COUNTER 
PRO 

4 F 16 45 MARKS,TFI,MGA (marks,mln-sec,.01deg) 
(MGA = -00002 'f REFSMFLG not set) 

Set EVENT TIMER 
PRO 

5 F 37 XX 

• 

• 

.+ 
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DATE 4/16175 

P31 Ne1 TARGETING 

HINkEV. ISS· on & alloned 
SC tONT - tHt/AUTO 
BHAG HODE (3) - ~ATE 2 

V37E 31E (If REFSHFlG not set, to 4, 
F 50 Z~ 00011 HINKEY OPtION 

. (Aeeept) PRO 
(Rejllft) ENTR 

Z If reQ'd Hnvr <10 deg. DAP ~nvr 
without display, to 4 

F 501S REOUEST HNVR FOAl to R,~.Y ANGL~S (.01dea) 
(Accept) PRO 
(Reject) ENTR, to 4 

3 06 18 AUtO HNVR TO ATT (.01de~' 
(1 f Ntln-HINkEY,· when IIInvr comlllatll, to 2) 

4 F 06 95 ttG(Nc1) 
Load de51red data 

. PRO 

5 F 0& 57 HALF-REVS(NC1/NCZ). 
~H(NCC) ,~H(NSR) 

Load desired deta 

(~OOONNJ.1nlll,.1nm' 

PRO 

6 F 06 37 tIG(TPI) (hr!s.lnln,.01nc) 
Load desired date 
PRO 

1 F 16 45 HARKS.TFI.-00001 (mark;'~'H-.ec) 
(Recycle) V32E 
(Final Pa;!) PRO (Term markIng) 

IE 05 09 Iteration E!I!llIrl!! • 
* t 
• 00600 Phase Hatch * 
• 00601 Height HaneUver t 

• 00603 ORDTPI t 
• (Redtl) V3ZE. to 4, edJu~t IHIlUt~t 
• (Cont> PRO, to 9. lbad Ntl1 t 
• 00602 Outer Loop • 
t (Redo) V32E, to 4, bdlust Inputt' 
* (Cont) PROj to 8. tHe uses • 
t result of l~gt IteratIon. 



G 
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DATE 4/16175 

8 F 06 84 ~V(NC2),~H(NC2),~V(NCC) (.1fps,.1nm,.1fps) 
PRO 

9 F 06 81 ~V X,Y,Z(LV) NC1 C.1fps) 
PRO (If Recycle, to 7) 

10 F 16 45 HARKS,TFI,MGA (marks,mln-sec,.01dag) 
(MGA = -00002 If REFSMFLG not set) 

11 F 37 

Set EVENT TIMER 
PRO 

If MINKEY: ~V <10 fps. to P41 
~V ~10 fps, to P40 

XXE 

P3Z Nez TARGETING 

HINKEY: ISS - on & alIgned 
SC CONT - CMC/AUTO 
BMAG MODE (3) - RATE 2 

CG/6-12) 
(G/6-2) 

1 V37E 32E (If REFSMFLG not set, to 4) 
F 50 25 00017 MINKEY OPTION 

(Accept) PRO 
(Reject) ENTR 

2 If reQ'd Mnvr <10 deg, DAP mnvr 
wIthout dIsplaY, to 4 

F 50 18 REOUEST MNVR FOAl TO R,P,Y ANGLES C.01deg) 
(Accept) PRO 
(Reject) ENTR, to 4 

3 06 18 AUTO MNVR TO· ATT C.01deg) 
(If Non-MINKEY, when mnvr complete, to 2) 

4 F 06 28 TIG(NC2) 
Load data If needed 
PRO 

5F 06 57 Blank,~H(NCC).~H(NSR) 
Load desired data 
PRO 

6 F 06 37 TIG(TPI) 
load desIred data 
PRO 

( . 1 nm, • 1 nm) 

(hrs,mln, .0heC> 



G 
5-1, 

7 F 16 45 HARKS,tFI,-00001 (marks,mln-sec) 
(Recycle) V32E 
(Final Pass) PRO (Term markIng) 

'F 05 09 Iteration EaJlllre: • 

• t • 00600 Phasa Hatch t 

t 00601 HeIght Maneuver • • -00603 ORDTPI 
• (Redo) V~2E, to 4, edJust 'nputs-
• (Cant) PRO, to 9, load N81 t 
t t 00602 Outer loop 
• (Redo) V32E, ttl 4, adjust Inputs-
• (Can t) * PRO, to 8, tMt uses 
• result tlf tast IteratIon. 

8 F 06 84 ~V(NCC).AH(NCC).6V(NSR) (.1fp5;.1nm,.1fps) 
PRO 

9 F 06 81 ~V X,Y,Z(lV) Nt2 
PRO (If R~cycle. to 7) 

10 F 16 45 MARKS,TFI,MGA (marks,mlh-sec,.01de~) 
(MGA : -00002 If REFSHFLG htlt set) 

Slit EVENt TIMER 
PRO 

If HINKEY: AV <10 f~s. to P41 (G/6-12) 
AV ~10 f~~, ttl P40 (G/6-2) 

11 F 37 XXE 

P33 Nee TARGETING 

MINKEVI ISS· on & aligned 
se CO NT - tMC/AUTO 
BMAG MODE (3) - RATE 2 

1 V37E 33E (If REFSHFLO htlt ~~t, to 4) 
F 50 25 00017 MINKEY OPTION 

(AccIIPt) PRO 
(Relect> ENTR 

2 If reQ'd Hnvr <;0 dea, bAP mhV~ 
without dlspley, ttl 4 

F 50 18 REOUEST HNVR FOAl to R,P,Y ANOLES (.01deo' 
(Accept) PRO 
(Reject) ENTR. to 4 

---



I 

G DATE 4/16175 
5-5 

3 06 18 AUTO HNVR TO ATT (.01deg) 
(If Non-HtNkEY, when mnvl' complete, to 2) 

4 F 06 11 T1G(NCC) (hl's,mln, .Ohec) 
Load desired data 
PRO 

5 F 06 13 TIGCNSR) (hl's,mln,.01sec) 
Load desIred date 
PRO 

6 F 06 37 TIG(TPI) (h~s,mln,.01sec) 
Load desIred data 
PRO 

7 F 16 45 MARkS,TFI,-00001 (mal'ks,mln-sec) 
(Recycle) V32E 
(FInal Pass) PRO (Term MarkIng) 

of 05 09 00603 t 

o DRDTPI IteratIon .Fallure • 
• (Redo) V32E, to 4, adjust Inputs' 
.(Cont) PRO, to 9, load N81 • 

8 F 06 82 AV X,V,Z(LV) NSR 
PRO 

9 F 06 81 6V x,v,ZeLv) Nee 
PRO (If Recycle. to 7) 

L 1fps) 

(.1fps) 

10 F 16 45 . MARkS, TFt ,MGA (mal'ks,mln-sac, .01deg) 
(MGA = -00002 If REFSMFLG not set) 

Set EVENt TI MER 
PRO 

11 F 37 XXE 

If HINkEYI 6V (10 fps. to P41 (Gi6-12) 
6V ~10 fps, to P40 (G/6-2) 



0, 
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P34 NSR TARGETtNG 

(P33 Complete) 

DATE 4/16175 

MINKEYI ISS - on & alIgned 
se CONT- CMCI AUTO 
BHAG MODE (3) - RATE 2 

1 V37E 34E (If hEFSMFlG not set, to 4) 
F 50 25 00011 HINKEY OPtiON 

(Accept) PRO 
(Reject) ENTR 

2 If reQ'd Mnvr <10 deg, DAP mnvr 
wIthout dIsplay. to 4 . 

F 50 18 REOUEST MNVR FOAl TO R,P.Y ANGLES (.01deg) 
(Accept) PRO 
(Reject) ENTR. to 4 

3 06 18 AUTO MNVR TO ATT (.01deg) 
(If Non-MINKEV, when mnvr complete. to Z) 

4 F 06 13 TIG(NSR) 
PRO 

(hrs,mln,.Ohlle) 

5 f 16 45 MARKS,TFI,-00001 (~brks,mln~sec~ 
(Re~ycle) V32E 
(FInal Pa~s) PRO (TbrM HarkIng) 

*F 05 09 00611 No TIG For Elev Ana' 
teRedo) V32E, to 4, adjust Inputs t 
.(Cont) PRO, to 6. tMe ~Ill use • 
• InItIal value of TIG(TPt). 

6 F 06 75 AH(NSR),AT(TPI-NSR), 
AT<TPI-NOMTPI) . 

(.1nm,mln-sec) 

PRO 

7 F 06 81 6V x,Y,zelV) HSR 

8 F 16 45 

9 F 37 

PRO (If Recycle, td 5) 

MARKS,TFI,HGA emerks,mln-sec,.01deg) 
(MGA c -00002 If REFSMFlG hot set) 

Set EVENT TIMER 
PRO 

xxi: 

If HINI<EV: 6V <10 fl:ls, to jj41 (1l/6-1I!) I 
AV ~10 fps, til P40 (G/6-2) . 

I 

. I 

I 
I 

. I 

• j 

.. ---
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p35 TPI TARGETING 

DATE 4/16/75 

HINKEV: ISS - on & alIgned 
SC CONT - CMC/AUTO 
BMAG MODE (3) - RATE 2 

1 V37E 35E (If REFSMFLG not set, to 4) 
F 50 25 00017 MINKEV OPTION 

(Accept) PRO 
(Reject) ENTR 

2 If reQ'd Mnv~ c10 deg. DAP mnvr 
wIthout dIsplay, to 4 

F 50 18 REOUEST MNVR FOAl TO R,P,V ANGLES (.01deg) 
(Accept) PRO 
(Reject) ENTR, to 4 

3 06 18 AUTO ~NVR TO ATT" (.01deg) 
(If Non-MINKEV, when mnvr complete, to 2) 

4 F 06 37 TIG(TPt) 
Load desIred TtG 
PRO 

(hrs,mln,.01sec) 

5 F 06 55 PRECISION OFFSErS,ELEV ANGLE (0000X,.01deg) 
Load desired values 

(R2 = +00000 to calc Elev at TIG TIme) 
PRO 

6 F 16 45 HARKS,TFI,-00001 (marks,mln-sec) 
(Recycle) V32E (rtG OptIon, to 8) 
(Final Pass) PRO (Term MarkIng) (TIG OPt, to 8) 

*F 05 09 00611 No Sol'n * 
*PRO. to 4, adjust Inputs. 

7 F 06 37 TIG(TPI) (hrs,mln,.01sec) 
PRO (If HINKEV Final Pass and new value 

loaded into N37, to 8. OtherwIse, to 9) 

8 " F 06 55 PRECISION DFFSETS,ELEV ANGLE (0000X,.01deg) 
PRO 

9 F 06 58 6V(TPI),6V(TPF), 
6t(TPI-NOMTPI) 

PRO 

(.1fps,.1fps,mln-sec) 
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DATE 4/16175 

10 F 06 81 6V X,Y,Z(lV) TPI 
PRO (If Recycle, to 6) 

NOTE: 6V X,Y,Z(lOS) v'a N59E: KEY REl, to 10 

11 F 16 45 HARKS,TFt,HGA (marks,m'n-sec,.01deg) 
(HGA = -00002 'f REFSHFLG not set) 

Set EVENT TIMER 
PRO 

If HINkEYI 6V <10 fPI, to P41 (G/6-12) 
AV ~10 fps, to P40 (G/6-Z) 

12 F 37 XXE 

P36 TPH TARGETING 

(P35 Compll!te) 
HINKEYI ISS - on & alIgned 

SC CONT - tHC/AUTO 
BHAG MODE (3) - RATE 2 

1 V37E 36E (If REFSMFlG not set, to 4) 
F 50 zS 00017 HINKEY OPTION 

(Accept) PRO 
(Reject) ENTR 

Z If re~'d Mnvr <10 de~, DAP mnvr 

3 

4 

5 

without display, to 4 
F 50 18 REOUEST MNVR FOAl TO R,P,Y ANGLES (.01deg) 

(Accept) PRO 
(Reject) ENTR, to 4 

06 18 AUTO HNVR TO ATT (.01deg) 
(If Non-MINKEY, when mnllr complete, to.2) 

F 16 45 MARKS,TFI,-00001 (marks,m'n-sec) 
PRO at TPI+9/TPI+Z1 m'n (Term Mark'ng) 

F 06 Sq AV X,Y,Z(lOS) TPM <.1fps) 
PPO 

6 F 16 45 MARKS,TFt,MOA (marks,m'n·sec,.01deg) 
PRO (MGA = -00002 'f REFSHFlG not set) 

] F 31 XXE 

If MINkEY: AV <10 fp!!. to P41 (G/6-1i) 
AI) !10 hIS, til P40 (G/6-2) 

I 
I 
I 
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P37 REND FINAl pROGRAH 

DATE 4/16175 

HINKEY: ISS - on & al.gned 
SC CaNT - CHC/AUTO 
BHAG HaDE (3) - RATE 2 

V37E 37E (If REFSHFLG not set, to 4) 
F 50 25 00017 HINKEY OPTION 

(Accept) PRO 
(Reject) ENTR 

2 If reQ'd Hnyr <10 deg, DAP mnvr 
wIthout d.splay, to 4 

F 50 18 REOUEST HNVR FOAl TO R,P,Y ANGLES (.01deg) 
(X-Ax; sTrack> 

(Accept) PRO 
(Reject) ENTR. to 4 

3 06 18 AUTO HNVR TO ATT (.01deg) 
(If Non-MINKEY, When mnyr complete, to 2) 

4 F 16 54 RANGE,RDOT,THETA (.01nm,.1fps,.01deg) 
(Extended Verbs locked out) 

PRO (If HINKEY, to P48 Step 2) 

5 F 37 XXE 



o 
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P38 Npe TARGETING 

DATE 4/16175 

HINkEYi ISS - bn & al'gned 
SC CO NT - CMC/AUTO 
SMAG MODE (3) - RATE ~ 

NOTEs Avo.d mark'ng between stepS 4 and 5 
(V8SE and take no optics ma~ks). 

1 V37E 38E (if REFSMFLG not set. to 4) 
F 50 25 00017 MINKEV OPTION 

(AccePt) PRO 
(Reject> ENTR 

Z If ~eQ'd Hnv~ <10 deg, bAP ~nv~ 
without d'sPld~, to 4 

~ 50 18 REOUEST MNVR FOAl TO R,P.Y ANGLES (.01deg) 
(Accept) PRO 
(Reject) ENTR; to 4 

3 Ob 18 AUTO MNVR TO ATt (.01dea> 
. (If Non-HINKEY. when mnvr co~~ldta. to 2) 

4 ~ Ob 39 TIG(LAST MNVR) (hr~.~In,.01lec' 
CheHae dete If Heeded 
PRO 

5 ~ 06 33 tIG(NPC) (hr!.~iHI.01Iec) 
Loed de~l~ed T[O' 
PRO 

6 F 16 45 MARkS;TFI,-00001 (ma~k~,mIH-~ec' 
(Recycle) V32E 
(Flnel Pegs) PRO (Term Harklno> 

1 F 06 81 AV X,V,Z(LV) NPC 
Change date If desIred 
PRO ([f Recycle. to 5) 

8 F 16 45 HARkS,TFt,HGA (marks,m'H-sec/,01dea) 
(MGA = -00002 If REFSHFLG not kat) 

Set EVENt TIMER 
PRO (if AV Hag. = O. or 

if Non-HINkEV; to 17) 

.. --
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9 5Z In PROG LIght' 

DATE 4/16/75 

F 06 ZZ NEW ICOU ANGLES OG,IG,HG (.01deg) 
(If HG )+70 deg, Hnvr) V3ZE, to 9 
PRO -

10 F 50 Z5 OOOZO HINkEY PULSE TORQUE 
(Bypess) ENTR (Go to P41) (G/6-1Z) 
(TorQue) tHC HODE - FREE 

PRO 

11 16 ZO ItDU ANGLES (.01deg) 
tlf RESTARt durIng tor~u'ng; perform' 
• 'NPt IlESTART RECOVERY' (G/S-1Z) • 

~hen TorQue Complete: 
tHe HaDE - AUTO 

AV <10 filS, to P41 (G/6-12) 
AV ~10 filS. to P40 (G/6-2) 

12 ZO In PROD LIghts 
SC CO NT tHt/AUTO 
If reQ'd Hnvr <10 deo, DAP mnvt 

wIthout dIsplay, tb 14 
F 50 13 REQUEST HNVR TO R,P,Y ANGLES (.01deg) 

(Ac:c:ellt) PRO 
(Reject) ENTR, to 14 

13 06 18 AUTQ HNVR TO ATT (.01deg) 

14 ~2 In PROG LIghts 
F 06 22 NEW ItDU ANGLES OG,IG,HG (.01deg) 

(If HG )+70 deg, Hnvr) V32E. to 14 
PRO -

15 F 50 25 00020 HINKEV PULSE tDIlOUE 
CHC HODE - FREE 
PRO 

ICOU ANGLES (.01deg) 
. 16 16 20 tIt RESTART durIng torQuIng, perform. 

* 'NPt IlESTART RECOVERY' (G/5-1Z) • 

When torQue complete: 
tHC MODE - AUTO 
AllIl''\' GOt to IHU 

17 F 37 KX~" 
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~e~_8~~!~8!_8~~Q~E8~ 

DATE 4/16175 . 

~OTEI ThIs recovery procedur~ .'ll per~'t 
gyro torquIng to be contInued frOM 
the Dolnt of InterruptIon. 

DB/RATE ~ HIN/Low 
BHAG MODE (3) • ATT 1/RATE Z 
9C CONT - SCS 

V37E OOE 
V2SN26E. 13001E, 2327E, 3000SE 
V30E 

~OTEI V16N20E to monItor pulse torquIng 
unt'lcomplete (up to 82 Sec). 

3 F 50 25 00015 PULSE TOROUE COHPLETE 
V21N26E. E 

4 

5 

5C CDNT - CHC 
CHC HOOE - AUTO 
BHAG MODE (3) - RATE 2 
OPT 2ERO - OFF, thon 2ERO 
Perf~rm ~52, Opt 3 tREFS) 
(If Post-NPC, to 5) 

~erform followIng st~ps only for Pre-NPC, 
e. If tIme. go to SPS BURN CUE CARD end 

perfo~m burn (G&N Or SCS IS desIred). 

b. If burn SCS, performP77 efter burn. 

c. After burn as tIme permIts, confIgure 
for Rend REFSHMAT uplInk (G/'-15) •. 
then Pbrform PS2, DDt' (PREF). 

ALIgn GOC to tHU 
Return to P05t-N~C Nom'ndl ~rocedurel 

~ . .;. .. . . 
.' 

·' 

'-.-" 
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G DATE 4/16/75 

6-1 

THRIIST CONTROL 

1 

P4Q SpS THRllSTING (RENO It ENTRY> 

TargetIng complete 
ISS & SCS operatIng 
DAP loaded 
Test C/W lamp!! 

SpS ThrustIng prep 

AUTO RCS SEL (12) - MNA/HNB 
(4 Roll Jet; - OFF) 

If Rend: Do 'EMS 6V TEST & 
NULL BIAS CHECK'(G/2-11) 

FOAl SCALE - 5/1 
HAN ATT (3) - RATE CHD 
ATT DB/RATE - MIN/LDW 

A BHAG MODE (3) - RATE 2 

A SC CO NT - CMe/AUTO 
A FOAl (2) - INRTL 

If Rend: Set GDC tw 
If Entry. AlIgn GDC to IHU 
cb STAB CONT (all) - close 

except DIR ULL (2) - open 
tb SPS (8) - close 

(cb GAUGING (4) - open) 
SCS TVC (2) - RATE CMD 
TVC GHBL DRIVE P&V - AUTO 
ATVC GAIN - HI 
RHC '2 - ARHED 
EMS - 6V SETISTBV 
Set Tai loff AV= __ 07fps) 
EMS FUNC - 6V -
Set EVENT TIMER (V16 N4S) 
If P30 performed: 

Mnvr to PAD Burn Att: 
V37E DOE 
V49E (G/6-1S) 

Perform V41 N91 Boreslght 
Star Check (0/2-4) 

*If NO-GO: • 
• SCS TVe (2) - AUTD* 
• SC CONT - SCS * 

ses DELTAS 

BHAG MODE (3) -
ATT 1/RATE 2 

SC CO NT - SCS 
If Rend and No 

Chart Sol'n: 
FOAl 1 - ORB RT 

• 
....J 
0-
0::111 
1-
ZO 
ov uo.. -I-
~~ 
0:: 0 

i=g: 

• 

• 

.+ 
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COLOR 

G DATE 4/16/75 
6-Z 

!J. V37E 40E RHC to Burn Att 
(TFI via N40 or N45) 

18 REO MNVR TO BURN ATT<.01deg) 
. (Auto) PRO 
(Man) RHC - Mnvr to Au, to 5 

18 

18 

AUTO MNVR TO ATT (.01deg) 

REO TRIM MNVR (.01deg) 
Change SIC Roll If reQ'd 
If Rend: Align GOC to IMU 

MN BUS TIE (Z) - on (up) 
*If No ATS: * 
* TAPE RCoR - * 
* HBR/RCo/FWo/CMo RESET* 

TVC SERVO PWR 1 - AC1/MNA 
TVC SERVO PWR Z - ACZ/MNB 
RHC PWR NORM (Z) - AC 
RHC PWR oiR (Z) - OFF 
BMAG MODE (3) - ATT 1/RT Z 
SC CoNT - SCS 

Primary TVC Check 

GMBL MOT P1,Y1 - START (on) 
(OP Confirm) 

Verify Trim Cant & Set Trim 
Ver ify MTVC 

!J. SCS TVC (Z) -

THC - CW 
Verify NO MTVC 

Secondary TVC Check 

GMBL MOT PZ,YZ - START (on) 
(OP Confirm) 

Verify Trim Cant & Set TrIm 

AUTO 

!J. SC CONT - CMC OmIt this step 
Verify MTVC 
THC - Neutral 
Ver if y NO MTVC 

!J. Verify GPI returns to 0,0 GPI to TrIm 
RHC PWR NORM (Z) - AC/DC 
RHC PWR oiR (Z) - MNA/MNB 

• r 



~IIIIII 
. I 

G 
6-3 

(Trim) A BMAG HODE (3) - RATE 2 
A PRO. to 4 

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

57:00 A If Entry and Boresight Star 

DATE 4/16175 

Check Burn Att 
Omit thh step 
Ond t thh step 
Omit this step 

Check was NO-GO: Set GDC tw to 

58:00 

PAD veLues 
Track Horiz at 

16 deg Window 
Mark (hds dn) 

Hold Att 
Al ign GDC (PAD) 

NOTE: I fEn tr y , 
Horizon at 
5 deg Window 
Hark at TIG 

6 F 50 25 00204 GMBL TEST OPTION 
(Reject) ENTR 

A (Accept) SC CONT - CMC (verify) Omit this step 
PRO 
Monitor GPI Response 

pgY(O,+2,-2,O), Trim 
-If Test Fails: -
- SC CONT - SCS -
- SCS TVC (2) - AUTO-

7 06 40 TFI,VG,AVH (m-s •• 1fps,.1fps) 

59:00 

59:25 

-PROG Alarm - V5N9E * 
- 01703 TIG Slipped. 
-KEY REL • 

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

Check AVe 
Check EVENT TIMER 
SPS He VLV (2) ~ AUTO 
Check He, N2A. bHd N2S 

EMS MODE - NORMAL 
THC PWR - on (up) 

DSKY Blank!! 

AATE - LOW 



59130 
06 40 tFl.VG,AVH (m-••• 1fps,.1fps) 

(AvlI-G on) 
AV THRUST A (B) - NORM 

.Check PIPA BIas <2 fn! 
fol" 5 !lee Ilerl.,d 
-11 PIPA Check Fallsl' 
, SC CO NT - SCS , 
* sca tvc (2) - AUtO * 

DATE 4,1617' 

59:40 h 11 Rend: Ullage Ullage at 59146 
MonItor OVH (R3) Count Up 

59146 ~ If Entryl Ulla~d 
MonItor OvM (R3) C.,unt Up 

59155 
F 99 40 REOUEST ENG ON ENABLE 

(Auto l~") PRO (TFI >0 sec) 
(BYllbSS Ign) hV THRUSt-AgB • OFF 

ENTR. to 10 
(Exit) V34E. til 13 

Ultag!! 

8 00:00 A IGN t~RUSt pb - push 
Ob 40 TFC.VG.~vM (m-s,.11n~ •• 1fp!) 

tlang BOJtn Recoverv! -
« t 

• F 97 40 SPS thrust Fe.l • 
t GSH REIGNITION: * 
• F 97 40 ENTR • * F 99 40 * * AV tHRust (2) - NORH • * Check Gmbl TrIm * 
t Ulle~e * 
• PRO, to 8 -
t SCS REIGNItION: * 
• (See Short Burn RecoverY)' 
t RCS coMPLETION: * 
* F 97 40 ENTR * 
t F 99 40 * * AV THRUSt A&B - OFF * 
* E NTR. t 0 1 0 • 
f EXIT P40: V34E, to 1~ • 

r 

~ ... -
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OO:XX 

9 F 16 40 

G 
6-5 

.Sbort ayrD Recovery! • 

* * • Thrust Off wIth Att Dr'ft. 
* (No F 97 40) • 
tSCS REIGNtTIONI * 
* st CONT - SCS * 
• Check Att & Gmbl TrIm * 
* BMAG MODE (3)-ATT 1/RT 2* 
* SCS TVC (2) - AUTO * 
• 6V THRUST (2) - NORM * 
* Ullage • 
* THRUST pb - push, to 8 • 

6V THRUST B (A) - NORM 
6 

MonItor Thrustingl 
Pc 95-105 psia 
EMS CountIng Down 
SPS INJ VLVS (4) - open 
SPS He VLV tb - gray 
SPS FUEL/OXIDPRESS: 

170-195 p,18 

Eca 
At BT+1 sec: 

6V THRUST A&B - OFF 

TFC(,tatic),VG,6VM 
Verify Thrust Offl 

SPS INJ VLVS (4) - close 
SPS He VLV tb (2) - bp 

PRO . 

10 F 16 85 VG X,Y,Z (.1fp5) 
AUTO RCS SEL(16) - MNA/MNB 
Null ResIduals 
Record CAVc, FOAl, N85) 
If Rend! PRO, to 12 
If Entryl V82E, to 11 

11 F 16 44 HA,HP,TFF (.1nm,.1nm,m-s) 
Vel" if y HP ~38 nm 

PRO,PRO 

*If HP ) 38 nml * 
« cont'nue burn t 
* until HP Is OK* 

DATE 4/16175 

RATE - HIGH 

ENTRY BURN 
CaMp' ETlaN Rill ES 

1 If VG >22 fp, 
restart SPS, 
SCS control 

2 I f no restart 
& VG >22 fps, 
use RCS COM
PLETION CHART 

3 If VG <22 fps 
to overburn, 
trim VGX, VGZ 
to :!:.2 fps 

-_ ... 
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AUTO ~CS ROLL (4) ~ OFF 
GHBL MTRS (4) - OFF 

(DP Conflrln) 
TVC SERVO PWR 1&2 ~ OFF 
BHAG HODE (3) - RATE 2 

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

If ~el1d: 
MN BUS TIE (2) - OFF 
EMS FUNC - 6V SET/VHF RNG 
EMS MODE - BU/VHF RNG 
VHF RNG - RESET 
RHC - LOCKED 
PCM BIT RATE - LOW 

If El1try: 
EMS FUNC - OFF 
EMS MODE - STBY 

If Rehd MINKEY: 
to P3X, Step 2, eKcept 
P38, to Stell 12 

13 F 37 XXE 

DATE 4/16179 

BMAG HODE(3) .. 
ATT 1/RT 2 

I 

I 
I 

r 
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DATE 4/16175 

SpS BLIRN GIMBAl CHECK MAl EIINCTIONS 

NOTE: Mon'tor rata naedle~ for eng bell movement 
durIng TrIm & MtvC checks. Complete all gmbl 
tests before analyzIng to determIne faIlure. 

~~:;;;~~QDbe~::::::l:::::::E~Ibil!le-::::::f::::::::::~~!I!i~:::::::::::: 

Sy •. 1 or Z. P ar ylGmbl TrIm t~ Pot ITVC GHBl OR - Good Sy. 
IGmbl TrIm tw Shaft IBu~n G&N or SCS HrVC 

Icb TVC AC; Open IClo.e cb: If unable. 
I TVC SERVO PWR 1 - AC2/11NB 

I I 
Both us. P&Y 

NO HTVC: 
RHC '2. P or Y IRHC '2 Prop Cant OpenlChg ta RHC '1: RHC '2 Off 

Both RHC· •• P or YIRHC Amp Open IBu~A G&N·or SCS AUTO 
I I 

Both RHC· •• PCY Icb ECA/TVC AC2 Open Clo.e cb: If unable. 
I TVC SERVO PWR 2 - AC1/11NA 
I 

NO tRill OR HTVC: I 
SY' 1 ar 2. P Or 'IAffected Gmbl 110tor rvc GHal OR - Good Sy •• 

Carre. cb SPS PITCH or 
SPS YAW - apen 

Sy. 1, P&Y 

Sy, Z. P&Y 

GPI ~AROOVER: 
One Syt, P or Y 

Not On 

IGMbl Clld Amp 

I 
IGPI Ind 1 o~ 2 
I 
I 
IGmbl Po.n transducer 

I 
ISC CONt Sw Oll.n 
I 
ITHC/CN SW Open 

I 
It_bl Posn Tren.dUcer 
I Hardover 

I
TVC GHBl OR - Good Sy •• 

Carre. cb SPS PITCH or 
I SPS YAW - open 

I
CYClt SPS INO SW to SIVB.GPI 

to Test Gage. 
I TVC GHBl OR - Good Sy. 
IHonltor Rt Ndl. DurIng HrVC. 
I TVC GHBl OR - Good Sy. 

IBurn GSN or THC/cw for SCS 

IBurn G&N or SC CO NT - SCS 

Irvc GHal OR - Good Sy. 

I 
Both Sy!. P or Y IRHC;2 Prap Cont 

I Short 
IChl! to RHC '1. 
I RHC PWR NORH 2 - OFF 
ISCS rvc - AUTO for TrIm OK. 
I Burn GIN Or SCS AUTO 

IRHC Amp ~a~dov~r 

I 
GPI OSCILLATION: 

Ona Sy. 

Dna or Both Sy. 

Gmbl ~ate TransdUcer Irvc GHal OR - Good Sy. I Open I 
IGmbl Actuator dlnd'nglTVC GII8l OR - Good Sr. 
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CSM 3-1.- Propellant consumption for 3-axls attitude maneuver for ASTP . 

PGNS, 0.2 deg/sec rate 

25 26 27 28 29 30 

Grass wei ghtr Ih 

DATE 41t617'i 

Final 12/18/74 

31 32 33 X 103 

.. 

" 
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PROPELLANT CONSUMPTION FOR X-TRANS MNVR 

CSM 3-2.- Propellant consumption for PGNCS X-uanslatlon maneuvers for ASTP. 

Mission phase 

CSM at launch 
CSM/DM In orbit 
CSM/DM at docking 

with Soyux 
CSM/DM at separation 

from Soyux 
CSM at DM jettison 

Spacecraft wei ght, I b 

28500 
32800 
31. 300 

30 qoo 

25600 

CSM 

CSM/DM Two yaw jets 

Two yaw jets Four jets 

25 26 

Four jets or 
two pitch jets 

27 28 29 30 31 

Gross weight, Ib 

• 

l • 

DATE 4116175 

Final 12/18/74 

Two pitch jets 

32 33 X 10
3 
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a DATE 4/16/75 
6-10 

SPS ENGINE TRIM GIMBAL ANGLES 

Oavis/MPSO/MPAO 
Data soUrce: O"tl1EP-S~1~IITC<'f""!/dU~ 
Data cOllflnned: /'4. ~ ihllM 
.!J !.',' ITTI r T1 r 1 TT r 1 TIl I r r 1 j r r r r ! r rI r1 L 
CSM 9-1.- SPS eNgine trim gimbal angles versus 

24 

spacectaft weight fer ASTP mission. 

l 

26 28 

-f ~. 
Rendezvous 

. pitch 

De.or It 
pitch 
+-'-' 
Deotbit 
aw 

30 

spacectaft we Ight, Ib 

nrnn-r, , 
Inal revl 

3/12/75 

Rendezvous 
aw 

• r 

. --
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SPS TAIlOFF IN 

CSM 5-1.- SPS ta II off !:N versus spacecraft weight for ASTP. 

Dual bore 

Single bore 

25 26 27 28 29 

Gross weight, Ib 

Mission phase 

CSM at launch 
CSM/DM In orbit 
CSM/DM at docking 

with Soyuz 
CSM/DM at separation 

from Soyuz 
CSM at DM Jettison 

30 31 

DATE 4/16/75 

Spacecraft weight, Ib 

28500 
32800 
31300 

30900 

25600 

32 . 33 X 103 

I 
t 

-
• 
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DATE 4/16175 

1 

2 

P41 RCS THRUSTING 

TargetIng completa 
ISS g SCS oDeratlng 
DAP loaded (check ROLL Jets) 
Test C/W lamps 

RCS ThroJstlog prep 

AUTO RCS SEL (16) - HNA/HNB 
Perform 'EMS AV TEST g NULL 

BIAS CHECK' (G/2-11) 
FOAl SCALE - 5/1 
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) - AC/DC 
RHC PWR DIR (2) - MNA/HNB 
Set EVENT TIMER (V16 N45) 
SC CO NT - CMC/AUTO 
If ReQ'd: 

Mnvr to PAD Burn Att: 
V37E OOE 
V49E (G/6-15) . 

Perform V41 N91 Boreslght 
Star Check (G/2-4) 

*If NO-GO: * 
* SC CONT - SCSi 

V37E 41E (TFI via N40 or N45) 

3 F 50 18 REOUEST MNVR TO BURN ATT 
(Auto) PRO 
(Man) RHC - Mnvr to Att, to 5 

4 06 18 AUTO MNVR TO ATT 

5 F 50 18 REOUEST TRIM MNVR 
Change SIC Roll If reQ'd 

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

ALign GDC to IHU 
ENTR 

(.01deg) 

(.01deg) 

(.01deg) 

. ,. 
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DATE 4/16/75 

55:00 
6 06 85 VG X.V.Z 

58100 

59:00 

59:25 

59:30 

.PROG Alarm - V5N9E * 
• 01703 TIG Sllpped* 
*KEV REL * 

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

EMS MODE - NORMAL 
THt PWR - on (up) 

DSKV IHanks 

16 85 VG )(,V.Z 
(Ave-G on) 

00:00 
7 F 16 85 VG X/V,Z 

Null Components 
If ReQ'd: Record (~Vc and N85) 
PRO 

EMS FUNC - as desired 
EMS MODE - as desired 
RHC & THt - LOCKED 
THC PWR - OFF 
RHC PWR DIR - OFF 
SMAG MODE (3) - RATE 2 
~CM BIT RATE - LOW 

(.1fps) 

<.1fps) 

(.1fps) 

If MINKEV: to P3X. Step 2: except P38 
If ~38 and pulse torQue 

8 F 37 XXE 

bypassed: to P41. Step 8 
~erformed: to P38. Step 9 
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DATE 4/16/75 

1 

P47 THRUST MONITOR pROGRAM 

ISS - on & aligned 

V37E 47E 
(Ave-G on) 

Z F 16 83 ~V X,V,Z 
(Recycle) V3ZE (zero', N83) 
(Term) PRO 

3 F 37 XXE 

1 

P48 RENDEZyOIiS THRUST MONITOR pROGRAM 

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

V37E 48E 
(Ave-G on) 

c.UPS) 

Z F 16 77 RNG,RDOT,THETA (.01nm,.1fps,.01deg) 
(Dlspley N83) PRO, to 4 
(DisplaY N76) V25N72E 

Load optImIzation time 
V32E 

3 F 16 76 RNG,RDOT,TFO 
PRO. to 2 

(.01nm,.1fps,m'n-sec) 

4 F 16 83 ~V X,V,Z 
(ReIMlt) V3ZE: If N7Z loaded 

non-zero, to 3 

(Terln) PRO 
Otherljlse, to Z 

5 F 37 XXE 

<.11ps) 

, .-
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V49 CRew pEFINeD MANEUYER 

ISS - on 
SCS - operetlng 
SC CONT - CHC/AUTO 
BHAG HODE (3) - RATE 2 

V37E OOE 
V62E 

DATE 4/16/75 

2 V49E 

3 

4 

5 

F 06 22 NEW tcou ANGLES R,P,Y 
Loed desIred engles 
PRO 

E 50 18 REDUEST HNVR TO FOAl 
(Auto) PRO 

R,p,y ANGLES 

(Hen) RHC - Hnvl' to N18 Angles, to 5 

06 18 AUTO HNVR TO ATT 

F 50 18 REDUEST TRIH HNVR TO FOAl R,P,Y 
<Tr 1m) PRO, ttl 4 
(Bypess) ENTR 

(.01deg) 

(.01deg) 

(.01deg) 

(.01deg) 

UJ 
Cl ....J 
~o 
I-~ 
.... 1-
I-z 
1-0 
c:t:u 

• 

• 

• 

.+ 
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I . 
CHECKLIST DISTRIBUTIOII LIST 

1 

4/8/15 
i 

- BOND COPIES -- - - - - - - - - - -- - - - - - - - - -,- - - - - - - - - - - - - - - - -
FLIGHT Pll\N SUPPlH1ENT+ 
REHDEZVOUS nOOK+ 
HP-65 C/L 
LAUNCH C/L+ 
G&C C/L+ 
SYSTEIIS C/L+ 
JOIlIT OPS C/L+ 
011 C/L+ 
EXPERHlElITS C/l + 

UPDATES nOOK 
ENTRY C/L+ 
PHOTO {)PS BOOK+ 
TV OPS nOOK+ 
SYSTEllS DI\TA 
HALFUIICTIOtI PROCS 
CUE CARDS+ 
CREW PROCS DECI\LS+ 
ALT /COI'IT FLIGHT PLANS+ 

, . - - - .. - - - - - - - - - - - - - - -- -~ - - - - - - - - - - - - - - - - -
CG2/D • .'Schu1 tz 
CG22/D.: Harren 
CG221/G. Knori (2) 
CG23/ J. Ilegener 
CG2'1/J. Smith 
CG25/R. Zedekar 
CG5/T. 11011 oway 

J. Doyle, Kentron (17) 
CG51/W. Todd, RI (lO) 

DD4/J. Hordinsky (2) 
, i 

[C2/R. Grafe 
EC3/D. Hughes 
EO/J. Harris 
E08/H. Kuehnel 
EE4/R. Dietz 
EG2/G. Johnson 
EG8/R. Hi 1 son 
EP12/H. ,lIhite 
ES12/D.Srai th , , 
FE221/R. Powell (8) 
FE KIT. layne 
FlI13/Da ta r·lanagementOffi ce (5) 

JH5/R. Hagin 

KSC/LSTI1P-3/R. DeCamp (12) 
KSC/HSK/A. Morse (2) 
NS2/0. Lindsey 

PHIS. Blackmer 
A. Dennett (2) 

WB5/L. Brubaker (4) 
WC6/M. C~l1ins 

CSDL/HS23/R. Larson 
J. Dunbar 

HA62/Boeing/E. Boufard 
HS01/Boeing 
Headquarters/I1AO/J. Ho1 comb 

CB/A. Forostenko 

Ct..;;)~ C. LellJl!!:; 
I 

+ Extra distribution on this 
item. 

STD 90 

SPEC 

EXTRA /0 

TOTAL . I{)t' 

~ . ... 




