CMC FAILURE

CMC FAILURE

CMC FATLURE

CMC FAILURE

CMC FAILURE

CMC FAILURE

CMC FAILURE
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R HP-65 DATA FOR TPI-24 (GET)

TPI FINAL PAD (COPY)

R HP-65 DATA FOR TPI-16 {GET)

R KP-65 DATA FOR TPI-14 (6GET)
MNVR TO BORESIGHT COAS ON HORIZON
SET ORDEAL (FDAI 1)

SET ASCP tw TO TPI BURK ATT

RCH-MNYR TO ZERO ROLL (ROLL RIGHT)

60 TO SPS BURH CUE CARD(SCS &)
FOR HP-65 SOLUTION

(BANK A}

0D=345, H=118

MNYR TO AND MAINTAIN ORDEAL BURN ATT (~0.6°/SEC)

(BURN AVT SPS)

[[P1] (359,29/29,2) (R=21.2 NM)

-«TP1 completed. TPl BHIICTHEH,
REACQUIRE VHF RANGING (R=18 NM)

® HP-65 DATA FOR TPI+4:30

RCS X AXIS

1 FPS=2,50 SEC
RCS Y&Z AXIS

1 FPS=5.00 SEC

CENTER SOYUZ IN COAS WHEN
READING HP-65 DATA ©

TP1 PAD DATA
MOMINAL PREL IMINARY FINAL
woom | olslo] "D LT YL L1
Ti6 TPI NIN ¢ ° 5041 1+ DX < .
sec | * 2 5 + +
AR 119:5
AV sV, 1+ 0(0i7
¥, - 110/0
N5 4V /BT | 4|21 9/5 5 ¥
s e [ +1010,740 4 7 £
sy [+10]0;0)0]0 d )
ave 0]0[9)2]
87 0/0}0]1
a2z Ri+[3(5/9,010] |+ 00} |+ 0i0
s e[+10{2]90]0] [+ olo] [+ 0/0
M) v|+[0j012{0]0} i+ olo] [+ ofo] .
AVC AT I6M |+ + +
AYC TAILOFF | - - -
EERE PP ITTT) o TI1 1]
BURN ATT CHECK BURN ATT CHECK UPDATE
STAR STAR
SA |+ 0 SA |+ 0
TA |+ 0i0 TA | + 6|0
TPI ONBOARD DATA
PLbAS 99006000040 243003000800 044 TPI HP-65 SOLNM
X N8T COMP LIMITS NA X 716 | - »
X X
X STOM SOLN PRIME X avy
X IF STDN SOLN NOT AVAILABLE X av
X USE HP-65 SOLM X Y
XXXXLXXXXXXXXXXKY XY XYXXXXYAXYX 8y,
ORDEAL BURN ATT
AVT {IN PLANE) .
8V TAIL OFF | - 1130
”C +

L1-¢ 39vd
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SL/L/9 3LvYa

M ORCS QUAD RTRS(&)-0FF{ctr) (274 -
- TPM1 ONBOARD DATA
, nos X AXIS TPM] HP-65 SOLN
+7:30 R HP-65 DATA FOR TPI+7:30 1 FPS=2.50 SEC v
RCS Y&Z AXIS .
+8:30 R AND & HP-65 DATA FOR TPI+8:30 |1 FPS=5,00 SEC ¥igs) SV
i C PWR-ON{up)
TPN1]BURN ASAP WITH SOYUZ BORESIGHTED IN COAS Ay [ avppr] | i
- AVE RCS NITH EMS) (AVD TIMED RCS) -
REACQUIRE VHF RANGING (R=11 NM) TPM2 ONBOARD DATA
. TPMZ HP-65 SOLN
i R avg
i {LoS) sy ’ ,
J vy [ et | 1]
<Turnr on .your orientation lights. BKIOUMTE BAiM OT'HA OPHEHTAUMH.
-smo
- CENTER SOYUZ IK COAS WHEN
] READING HP-65 DATA 8 PRE-BRAKING SWITCH LIST
+16:30 8 HP-65 DATA FOR TPI+15:30 WA ATT(3)-RATE O ATT SET-IN
7 LIMIT CYCLE-OFF THC PWR-PWR
DBD/RATE-MIN/LOW RHC PNR NORMAL #2-AC/DC
] BMAG MODE(3)-ATT 1/RATE 2 RHC PWR DIRECT #2-MNA/MNB
RCS X AXIS SC CONT-SCS AUTO RCS SELECT{16)-MNA/MNB
+19:30 R HP-65 DATA FOR TPI+19:30 1 FPS=2.50 SEC FOAL SCULE SN T oD
— RCS Y&Z AXIS FOAI SOURCE-ATT SET
+20:30 R AND © HP-65 DATA FOR TPI+20:30 |1 FPS=5:00 SEC
4 THC PMR-OR{up
stqu ASAP WITH §o:uz BORESIGHT gu COAS
AVF RCS WITH EMS) (AVD TIMED RCS -
7 REACQUIRE YHF RANGING (R=3 HM) VIR/DAC SWITCH LIST .
. VTR PONER(3)-ON{UP)
HEAD WHEEL DRIVE MOTOR-ON (MOTOR OK LT-ON)
] ) MODE-RECORD (RECORD LT-ON)
m STON HP-65 KIT(U1) & CHECKLIST(R1)
MONITOR LOS RATES AND CALCULATE AVE RANGE RATE FOR R=1.5 NM ‘(‘??ﬁmd)m x06
- PRE-BRAKING SWITCH LIST (Pg 2-18) [§=(Ak(nn)/1 um)mo]
J BRAKING GATES 8 (DEG)
R(W) R(FPS) R{FT)| SOLAR BODY
- VIR/DAC SMITCH LIST (Pg 2-18) (W) R(FPs)  R(FT) PANEL
1] NULL LOS RATES AND ADJUST RANGE RATE TO BRAKING GATES (TIMED RCS) 1.00 05000
T % 50 20 3000 | 0.5
y 44 .25 10 1500 | 1.0
: .08 5 500 | 3.1 1.0
R 0] .05 300 | 5.2 1.7
/ .03 200 | 7.9 2.6
4 .02 130 3.9
STATION KEEP ON SOYUZ +X AXIS (R~150FT) 0l 60 8.4 CH CAMR 2
1 -xApollo statfonkeeping =07t 3ABUCAHUE
51430 AICAACHA. %

CMC FAILURE

CMC FAILURE CMC FAILURE

CMC FAILURE

CMC FAILURE

8l-2 39vd

CMC FAILURE CMC FAILURE



CMC FAILURE

CMC FAILURE CMC FAILURE CMC FAILURE CMC FAILURE CMC FAILURE CMC FAILURE
,; LOAD ASCP tw NITH DOCKING ATT (Pg 2-19) DOCKING ATTITUDE
§1+430 ~=xInitiating orientation of Apcllo.HAYIHAD OPHEHTALMD ANOJUIOHA.
:{L MHYR TO DOCKING ROLL ATT (-60° CC) ) NOMINAL UPDATE
. (REF ATT SET ERROR HEEDLES)
VIR/TV SWITCH LIST(pg 2-19) ASCP R 310
tw p 1
} A -=(rientation established. CPHEHTAIMA YCTAHOBJIEHA. Y 0 0
- T ~xInitiate docking orientation as programmed.HAYHUTE OPHEHTAUMR
) CTHKOBKM [10 NPOTPAILE.
- ACQUIRE ATS HGA: MAN, WIDE P -36, Y 44
S-BD ANT IND > 1/3 SCALE, HGA: REACQ, MAPROV
-
- VTR/TV SWITCH LIST
TG gy wyer i o e T O
ENS FUNC-AY (MOTOR ON LT-OFF)
ON TV CAMERA AT LOCATION 606:
51440 ACTIVE DOCKING PREPARATION CHECKLIST (Pg 1-20) CAMERA-AYG, SLAVE, LINEAR
LENS (F, Z0OM, FOC)-22, 25, infinity
.
MONITOR SOYUZ MNYR ON SOYUZ +X AXIS SOYUZ MNVRS TO DOCKING ATT]
- 51+444:25 - 51+47:00
ACTIVE DOCKING CHECKLIST (Pg 1-21)
- TV- GRD CMD
- 51448 - 52+09
CSM/SOYYUZ INTERFA A PR

SUNSET
AT 52:05

6L-¢ 39vd
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WHEN IMU FAILURE OCCURS
1.)  PERFORM IMU FAILURE SWITCH LIST
SC CONT-5CS
IHU PWR-OFF
DBO/RATE-MIN/HIGH
BMAG MODE(3)-ATT 1/RATE 2
MAN ATT(3)~RATE CMD
FDAT SELECT-1
FDAT SOURCE-ATT SET
ATT SET-6DC :
LIMIT CYCLE-OFF
2.) SET REFSMMAT FLAG
KEV V3TEDAE; VZSN7E, 77E, 10099E, 1E
3.)  INITIALIZE NO-DAP CONFIG
TVERIFY CSN DAP ACTIVATED PRIOR TO NO-DAP CONFIG)
KEY V4BE, V21E, OE, PRO, PRO, V24E AND LOAD
PT & YT REQD FOR REST OF RNDZ, PRO, VA6E
4.) "SINGLE SENSOR POST TPI
KEY V87, V22, 1E, PRO .
5.)  EHP SL-50
REQUEST UPLINK AT 1ST AVAILABLE OPPORTURITY
(MANUAL LOAD ON Pg 3-c) LAUNCH—>-GET~ 7430 GET~ 7430—-DOCK
6.) PROCEED TO APPROPRIATE POINT IN TIMCLINE
ARD AT WEXT STON SITE - REPORT TRAHSFER TO IMU FAIL C/L] BACKUP GDC ALIGN PAD
STARMALLASILITY womrnaL Launc A POST INS UPDATE B nomTnAL rnDz © wuoz veoate D
"' FROH $5-8 HIN TO SR+4 MIN. o°/rstars [ 3]3]|/13]7 / 313{/{3]1 /
ASCP v R 214196 2141643 i
SHAFT = 0° P 2|1115 0l6]8}2
TRUN = 352.5 '
Y 313719 331215
STAR ACQUISITION PAD '
2.) STAR ACQUISITION STARS ARE VISIBLE
FROK SS+1 HIN TO SRe7 MIN. (AcH ATT) A (ROH ATT) (SI +X FWD) b
NOMINAL LAUNCH POST INS UPDATE NOMINAL RNDZ RNDZ UPDATE
OEFINITIORS
30 = ORDEAL AKGLE TO PLACE EARTH HORIZOX It CENTER OF COAS N2z RI+11/7]940]0) )+ 0;0 +]0]11840]0) |* 0j0
H = AVERAGE ALTITUDE Pl n . N
9 = ORDEAL FDAI PITCH 2{1}13/0]0 00 117 0}0 00
o v[+lofo[r]o]o] [~ ool =13 3a)0]0] [* 00
HOTE
T.T K20 WEED NOT AGREE WITH CURREHT SC ATT EXCEPT FOR N1 1ST STAR] 317 410
OPTICS MARKS, COAS LOS DETERM, P52 CALC OF n22,
EMP SL-571 CALC OF H22, AND V33 CALC OF THETA. TPAC SA 213151210 0 018i6l610 0
2.) LOAD R81 DURING FINAL COMP TO
ARREE WITH AV'S TO BE DURNED; ANGLES  TA 0i4]1(3]0 0 0 0125810 0 0
LOAD 159 FOR TPH'S.
3.) IF LOS ATT IS DESIRED %:HEH P29 1S RUNKING) N7} 26D STAR 415 43
KEY V22N73€, +E, VI16N22E. -
4.) RECOMMEND TRACKING OF HgnizgﬁTénaqigvggé TPAC sA 0i3]44¢51]0 0 00 8]0 0
OBD/RATE-UIN/HIGH, MAN AT Ml
5.) FMP SL-59 CONVERTS GYRO TORQ%E Agekcs (E;g)“;gT?ZZ ANGLES  TA 0!1(243/0 0 0 0(3/1/0]0 0 0
RESULTANT ACTUAL CDU ANGLES (H22) AND S =22, -
6.) USE VHF MARKING TO UPDATE CNC STATE VECTORS. 71 _3RD ST 412 01
IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE

IMU FAILURE

GL/1/9 3Lva

e-¢ 39vd



IMU FAILURE

IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE

IMU FAILURE IMU FAILURE IMU FAILURE

GOC REFSWMAT REALIGN (P52)
Hotes: 1. P51 Is lot Required As-Long-As A Valid REFSMMAT Is Stored
Or Can Be Obtained Via STDN Uplink.
2. 1f DAP Related Extended Verbs (i.e. V46, V48 Load) Are
Executed, EMP SL-50 Will Require Reloading.
3. It Is Desirable To Maintain A Constant Inertial Att Throughout
The Entire P52 OPT 3 (Or P52 OPT 3 & OPT 1) Procedure,
If A Mnvr Is Required, However, Reload N20 With the Hew
Att.
4. It Is Probable That The GDC Drift Rate Nill Be Greater
Than The BMAG's. As A Result, The FDAI Ball May Be Drifting
Whereas The SC IS Maintaining An Inertial Att. .Therefore,
The SC Att Should Hot Be Slaved To The Initial Ball Reading,
And N20 Should Not Be Reloaded Unless A Mavr Is Actually
Commanded By The Astronaut.
Assumptions: REFSMMAT Flag SET; CSM DAP Has Been Activated, Followed
By A HO-DAP Initialization; EMP SL-50 Has Been Loaded.
(P52 OPT 3) (P52 OPT 1)
1. BMAG MODE(3)-RATE 2
DBO/RATE-NIN/LONW 1.
BMAG MODE(3)-ATT 1/RATE 2
LIMIT CYCLE-ON(up)
2. RHC-Mnvr To Acquire Star Pair (IF Reqd, Ref STAR ACQ PAD)
ATT SET-GDC (verify) 2.
ZERO FOIA 1 Ervor Heedles With ASCP tw.
Y25K20¢E
Load N20 Vith ASCP tw Angles.
3. V37E52E
Proceed Thru P52 And Perform Stat Marks. 3.
(If Att Mnvr Required Between Star Marks Reload H20)
4, F 06 05 cccept Angular Separation Error {Reg 1) Up To -40 Deg.
RO
F 06 93 TORQUING ANGLES 0G,I1G,MG (. 001 Deg)
Y5N26E
Verify H26 = 10001,1642,50006 (If Hot: Reload H26)
KEY RLSE :
Y30E *f 01 70 {RESTART)* 4,
*Redo 2nd Mark *
F 06 22 NEW ICDU ANGLES 0G,IG,M6 (.01 Deg)
Set ASCP tw To N22 Values. 5.
6DC Align pb-Push.
PRO (Sets N20 = N22)
F 06 93 TORQUING ANGLES 06G,1G,MG (.001 Deg)
V32E
F 50 25 00314 ALIGNMENT CHECK
(Perform 3rd Star Check) PRO
5. ¥3700E
(1f Immediately Followed By P52 OPT 1, Bypass
Remaining Procedures)
LIMIT CYCLE-OFF
RATE-HIGH

(1f Immedjately Preceded By P52 OPT 3, Steps 1 & 2 May .
Not Be Required)

BMAG MODE(3)-RATE 2
DBD/RATE-MIN/LOM

BMAG MODE(3)-ATT 1/RATE 2
LIMIT CYCLE-ON(up)

RHC-Mnvr To Acquire Star Pair (If Reqd, Ref STAR ACQ PAD)

ATT SET-GDC (verify)

ZERO FDAI 1 Evror Heedles With ASCP tw.

V25N20E .
Load N20 With ASCP tw Angles.

Y37E52E
Align GDC to N22.
Record H22 And
Load N20 With H22.
PRO On 6YRO TORQUE Request (Reg 1 = 000%13}).
Ignore PROG ALARM (#'s 211 & 217)
Jo Not Touch DSKY Until F 50 25 00015 Is Displayed Or The
Hew REFSHMAT Will Be Lost. (Nill Take ~5 Min)
Continue In P52 And Preform Star Check To Verify Alignment

If Star Check Fails: Continue In P52 And Perform Star Harks
(Ref P52 OPT 3 Procedures, Steps 3, 4 & 5

V37EOQOE
LIMIT CYCLE-OFF
RATE-HIGH

S2/1/9 31va
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EMP_SL-50 MANUAL LOAD

MU FAILURE

DSKY REG 3
LOAD \ADDRESS
v 77776E
3242E 3
6006E (3242 34124¢
E
77775E §5237E
3 13
2703E 35040E (3270) ‘
E
2661E 4647F B
777752 2‘0005 To Verify EMP Load:
: : il
3
27115 20‘562 lggerify Reg 1 = 6006)
N
2667E (3250 5537§ (Verify Reg 1 = 77775)
77775E 1677€ Key ENTER To Verify Successive Values.
E E
If Incorrect Load Discovered:
27]75 55372 Record Address (Reg 3) And Correct Value.
2675E AE Continue Verification.
E E
To Correct EMP Load:
776345 68 {3300 {ZIEIE
oad Recorded-Address, ENTER
240‘72 3'3005 Load Correct Value, ENTER .
‘7‘7‘§ 52033§ Key ENTER For Additional Corrections &
77634 31301E Load Address & Value.
E E
24017E (3260) 54034
E
34747E §537E (3305)
E
77634€
E V25N26E
24017E 10001¢E
E 1642E
47303E 50006E
£
T"ipT
IMU FATLURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE
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IMU FAILURE

IMU FAILURE

IMU FAILURE

IMU FAILURE

IMU FAILURE

IMU FAILURE

IMU FAILURE

APOLLO LIFT-OFF

APOLLO INSERTION
A

T

SIVB NHVRS TO RLH

EMS AV TEST & HULL BIAS CHECK

SIVB MHVRS TO SEP ATT

EMS AV TEST & MULL BIAS CHECK CHECKLIST

EMS MODE-STBY

EMS FUNC-AV SET/WiF RNG

SET AV ind to 1586.8 fps

ENS NODE-NORMAL

ENS FUNC-AY TEST

SPS THRUST Lt-on/off (10 sec)
aY ind stops at -0.1 to -41.5

EMS MODE-STBY

EM5 FUNC-AY SET/WHF RNG
SET AV ind to (-100.0) fps
EMS FUNC-aAY (wait 5 sec)

EMS MODE-NORMAL (for | min 40 sec)
EMS MODE-STBY

If a¥<] fps, do mot bias

If aV31 fps but 10 fos,

STON provide bias in pad AVC

If AV>10 fps, EMS is WO-60

L-€ 39vd
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HGA SWITCH LIST

ACQUIRE ATS HGA: MAN, WIDE P -66, Y 30
S-BD ANT IND > 1/3 SCALE, HGA: REACQ, NARROW

kEkk&[F MA REQ' Dfiti.'tiii**ittl‘i.*i

TRANSMIT SEP AND * QHA PRELIKINARY PAD (COPY Pg 3-3) *

SLA PANEL JET STATUS * ACH PRELIMIRARY PAD (COPY Pg 3-4) *
TRANSMIT EMS AV TEST RESULTS #atettstssstaiatatasssatatasabasssiss

¥

HGA SUITCH LIST

ATS-F SYS:

FLY BUS cb-CLOSED (225)

IMU FAILURE

IMU FAILURE IMU FAILURE

IMU FAILURE

IMU FAILURE

IMU FAILURE

IMU FAILURE

GL/1/9 3lva
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IMU FAILURE

IMU FAILURE I

MU FAILURE

IMU FAILURE

IMU FAILURE

IMU FAILURE

IMU FAILURE

—— < ———]

— Tsaaane

SIVB MNVRS TO EXTRACTION ATT

RECORD &DC ATT

ALIGN GDC

POQ
CSM/DM EXTRACTION ND TD&E
(AEM ] ;

TV(2)/VTR POWER(3)-OFF
DSE: (LBR/RCD/FWD/CMD RESET)

UNSTON CUE CARDS (DATA CARD KI
PSM ACTIVATION (AFTER VAN AOS)
TRANSMIT EXTRACTION &

AEM STATUS
TRANSMIT GDC ATT

MNVR TO ACM MOMIHAL
PAD ATT (Pg 3-4)

SNACK PERIOD

*xAEEFOR M=14 RNDZAS®sdssasansvansn
* DP START PGA DOFFING (Pg 3-5), *
* THEN CP *
* AC START SNACK PERIOD, DOFF *
*  AFTER ACM *

LRI S 2222222 Rt R RsR iR RlRs el 2]

T-R3)

iitt*IF OHA REQ'D*'**"*!'#*”"'**Q

* STON UPLINK (P27) (CSM S.V. &
OHA TARGET LOAD)
OHA FINAL PAD {COPY)

»

SET DET
SET ASCP tw TO OHA BURN ATT

MHUVR, LOAD H20 &
V41N91 TO PAD DATA
IF STAR HOT IH SXT FOV-
PERFORM HORIZ CK
IF HORIZ >5° OF MK-DO NOT BURN

GO TO SPS BURN CUE CARD(SCS 1)
(BANK A)

LI IR R 2R IR 2N 2 2N 2N BF 2R 2% N )
LR SR SR IR 2R I I 20 I BN BN O N 2 2N 3

OHA PAD DATA

NOMINAL PRELIMINARY FINAL
N33 g |t [T D : N
T
TIG A MIN | * ! * *
SEC + ] + +
net A%
av +
AVCHA Y 0/0;0
AVZ
N22 R1* 0jo0 + 010 + ofo
OHA p | 0,0 + 00 + 010
Yy i+ 010 * 0/0 + 0,0]
AVC
BT

Lo DD [ T[T [w

[

BURN ATT CHECK BURN ATT CHECK UPDATE
STAR STAR ’
A |+ 0 A+ 0
TA | » 010 TA |+ 00
HORIZON CK DATA: TIG MINUS MIN, WINDOW MK DEG
GDC ATT
60C
Ascp R »
v P
Y
SPS BURN STATUS
811 XX ¢ ]

AFTER TRIM

ave | X[

PSM ACTIVATION SWITCH LIST

MAN ATT(3)-MIN IMP

SM RCS QUAD He A,B,C,D-CLOSE,th4g-bp

SM RCS PRPLNT A,B,C,D-CLOSE, tb(8)-bp

SM RCS PSM He-OPEN, tb-gray

SM RCS PSM PRPLNT A,B,C,D-OPEN, tb(4)-gray
MAN ATT(3)-RATE CMD

§//1/9 ILVa
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rooe ]

STDN UPLINK (P27) (CSM &
SOYUZ S.¥.'s)
ACM PRELIMINARY PAD (COPY) ¢ ./ . )

RECORD BURN STATUS (Pg 3-3)

TRANSMIT OHA BURN STATUS
MKVR TO ACM NOMINAL
PAD ATT (Pg 3-4)
CONT WITH NONINAL PROCEDURES
REkkkR ii'ki**'*i*i*i*i*******i*****
ACQUIRE ATS HGA: MAN, WIDE P -78, Y 34
S-BD ANT IND > 1/3 SCALE, HGA: REACQ, NARROW
BACKUP GDC ALIGN PAD &
STAR ACQUISITION PAD
(coPY Pg 3-a)

FEEIE IR 2R 2% 28 BN 3 B 2N A4

ps2 (0PT 3) (REF Pg 3-b) (RECORD)
(IF STARS NOT AVAILABLE
REF STAR ACQ PAD "8") (Pg 3-a)
STDN UPLINK {P27) (ACM TARGET LOAD)
ACM FINAL PAD (COPY)
TRSNSHIT GYRO TORQUE ANGLES AND TIME
PO

SET DET

SET ASCP tw TO ACM BURH ATT

60 TO SPS BURN CUE CARD(SCS A)
(BANK A)

[KCH} (179,34/213,1) -

RECORD BURN STATUS
P77 (VERIFY ACM PAD VALUES); POO
TRANSMIT ACM BURN STATUS

tsxxexFOR M=14 RNDZwEraahh ke khhk kb td

+ AC START PGA DOFFING (Pg 3-5) *
* CP & DP START SNACK PERIOD *

P Y 22282222222 a2 R A R ARt Rt

PGA DOFFING (Pg 3-5)

*
*

*
*
*
*
*
P77 {VERIFY OHA PAD VALUES);POO*
*
*
*
*
*

ACM PAD DATA

NOMINAL PRELIMINARY FINAL
M3 oWt 01013} 1} | 1]
Ti6 AcH HIn | F 4151 +
sec | * 0;0 “ +
et M|t 0{1]6,7 B
g My [+10]01040 BEE
sy [-DXof1i2,1
K22 al*!11779,01(0 + 010} 1) | | 610
ACM p+21300 + 010 1+] | 0{0
y*00100 + 0!0 + 0(0
avc 01018 1
8T 0l030l1l
AVC AT IGN | + <E + N
AVC TAILOFF | - - i
W!*D(D(NXMWDILJWDILJ
BURN ATT CHECK BURN ATT CHECK UPDATE
STAR STAR
sa |+ 0 SA |+ 0
TA | + 010 [ ™|+ 00‘”

P52 (OPTION 3)

SPS BURN STATUS

N71 15T STAR 0l0j0 ATIG |><|><[ [ % |
N71 2KD STAR 0(0]0 : AFTER TRIM
NOS(R1) § ERR ave [ DX [ |4
N33 X
6YRO Y
jggggéus ;
w |+]01]0
TIME OF min i+ 101010
60C
ALIGN sec |+ 10

IMU FAILURE

IMU FAILURE IMU FAILURE

IMU FAILURE

IMU FAILURE

IMU FAILURE

IMU FAILURE
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IMU FAILURE

IMU FAILURE IMU FAILURE

IMU FAILURE

IMU FAILURE

IMU FAILURE IMU FATLURE

ool

x>l |

k. 2|

- Zeam

— >

*kkkKXFOR M=14 RNDZ¥*r s ksrmkrrasxsrk

* PRE-DOCKING DM CHECKOUT (D/1-1) *
* STEP 1 THRY STEP 7 *

AEKAXR R KRE AR R I AR XA R AR R AR AR AR Ak ke ok ok

STDN UPLINK (P27) (CSM S.V.)
NC1 PRELIMINARY PAD (COPY Pg 3-6)
NPC ADVISORY

‘****FOR H=14 RNDZ*'!QQ!&******'*'*

* DOCKING SYSTEM CHECKOUT (J/1-1) *

ARARE AR AR AR ERARRE AR AR bk kRN

ACQUIRE ATS HGA: MAN, WIDE P -55, Y 45
S-BD ANT IND > 1/3 SCALE, HGA: REACQ, NARROW

NC1 FINAL PAD (COPY Pg 3-6)
HPC PRELIMINARY PAD (COPY Pg 3-7)

TRANSMIT DM/CM 2P (1ST CPP ONLY)

STDH UPLINK (P27) (NC1 TARGET LOAD)

BIOSTACK-ON (MA 107) (R1)
RECORD GET & INDICATOR STATUS (Pg 3-5)

PGA DOFFING

POHER - OFF (6,9,10)
AUDIO CNONT - HORM (6
SUIT POWER - OFF (6,9,10

,9,1()1)(ver1'fy‘

Doff corm carrier, stow in TSB

Discon all umbilicals from PGA & stow
Suit Flow Vlvs {3) - SUIT FILL FLOM verifv'seow

Unstow 3 02 hose screen caps and 3 PGA

elect connector covers (AS)

Install screen caps on CM return hoses{red)nen inflight clothing (U2 or TSB)
Install elect connector caps on PRAs

Stow life vests in F1

Stow Toose shoulder and leg pkt items as

desired in TSB top pkt

Stow wristlets and comfort gloves in

PGA zipper kit

Doff PGA - discon elect and urine

connections inside PGA

Secure PGA elect harness at neckring

Install helmets & gloves on PGA
Instal) helmet bags on helmets

Secure accessory baas to helmet bags

NBS doffing:

Discon connector from sig conditioners

Remove electrodes from chest
Discard tape disks and tape rings

Clean electrodes with tissue (A2}

Stow harness and biobelt in accy bags

HTA doffing:
1f snused, doff UCTA, discard cuff
1€ ysed, doff UCTA, install clamp (R11),
rain cer $71-27

Stow CTAs in accessory bags

PGAs in PGA baas(U2)
S+ow “Gs:  AC under left couch (A3},
oT under left couch (A3).
CF head of center couch under side hatch

Obtain loose pkt items as required (TSB)

Configure comm:
for corm carrier or headset use -
Don CHE harness (U2 or temp stowed)
Conn CM elect to CMG.harness
Don corm carrier or light wt headset
as reqd., connect to CHG harness
SPKR/HNST-HEADSET (98) (verify)

For SPEAKER Box use (Pnl 98):
POWER-ON
SPK/HDST-SPEAKER .
YOL tw-as desired

POMER - AUDIO/TOME {6,9,10)
SUIT PONER - ON (up) (6,9,10)

B8I0STACK PAD

GT W]

MIN

IND LT ON

OFF

G-€ 39vd
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E53

=r

ZFF PHOTOS (2/10-1)

W —{ IwEEN

SET DET

(1F STARS KOT AVAILABLE

P00

SET ASCP tw TO HC1 BURN ATT

{BANK B)

€T} (181,358/59,0)
RECORD BURM STATUS

60 TO SPS BURN CUE CARD(SCS A)

ps2 (OPT 3) (REF Pg 3-b) (RECORD)
REF STAR ACQ PAD "B") (Pg 3-a)

MNVR TO STDN NC1 BURN (PITCH) ATT

P77 (VERIFY KC1 PAD YALUES); POO

IF NPC NOT REQ'D
KNYR TO SI +X FWD ATT
(ATT = 12,14,332)
CP CH HEIGHT & LEG VOLUME
MEASUREMENTS (1ST OPP ONLY)

AC & DP (IF TIME PERMITS)
RECORD (EXP C/L Pgs 1-59/51)

TRANSMIT NC1 BURK STATUS
TRANSMIT GYRO TORQUE ANGLES
AND TIME

tf.tﬁIF Npc REQ'D."’.'."Q"**'*"

* MNYR TO PRE-NPC ATY (180,160,0) *

2222222222223 3222 X222 22 22222 222t

*""FOR ":]4 RNDZ"""".I'.""'
* PRE-DOCKING DM CHECKOUT {(D/1-2) *
*  STEP 8 THRU COMPLETION *
* (IF NPC REQ'D, PERFORM AS MANY*
*  COMPLETE STEPS BEFORE NPC AS *
*  POSSIBLE, CONTINUE AFTER NPC) *

AERRRRARAR RN AR AN A RS A A AN NN NS AN

t'ttiFoR H‘]4 RNDZ"""."‘Q"""

* CHARGE BATT A (AFTER HAW AQS) *

L2 S22 222222 22222222222 Rttt dssld

NC1 PAD DATA

NOMINAL PRELIMINARY FINAL
N33 WLt 0;0 * *
116 v M LY A111* *
SEC + 2 8 + +
Hgt av, |+ o 61613
AvNC] AVY + 0 O 0 0
av, I+ 0/010]2
N22 Ryt 8§/11[0{01} 1+ 010+ 010
N1 pl* 5190010+ oj0]|* 010
i+ 0{0,0(0]]+ 0/0} ]+ 010
ave 0537
8T 0{030]3
r DXAXXXK [ 117 ) [ 1111
" BURN ATT CHECK BURN ATT CHECK UPDATE
STAR STAR
SA 0 SA e 0
TA 0{0 T+ 0fo0
" SPS BURN STATUS
XK T 1]
AFTER TRIM
[ 111
P52 (OPTION 3)
N71 1ST STAR 0{0]0
N71 280 STAR 0(0]0
NO5(R1) § ERR
UVA LAWP
Al R
55”“1 %zguxns !
NIN | ANGLES z
w {+]0j0
g:; OF Mix (+10[0]0
ALIGN sec |+ 10

IMU FAILURE

IMU FAILURE IMU

FAILURE

IMU FAILURE

IMU FAILURE

IMU FAILURE

IMU FAILURE

SL/1/9 3Lva
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IMU FAILURE

IMU FAILURE

IMU FAILURE

IMU FAILURE

IMU FATLURE

IMU FAILURE

IMU FAILURE

——I1F NPC NOT REQ'D

SET HGA: MAN P -54, Y 265
S-BD ANT IND > 1/3 SCALE
HGA: REACQ, NARROW

REFSMMAT)

P52 (OPT 1; COARSE ALIGN)
(REF Pg 3-b)

P00
VERIFY SI +X FWD ATT
(ATT = 18,170,330)

TRANSMIT GYRO TORQUE ANGLES
AND TIME

STDK UPLINK (P27) (NOMINAL RNDZ
P52 (OPT 3)(REF Pg 3-b)(RECORD)

* % %

LA

SET DET

P00

START EAT PERIOD

(BANK A)

bEc]

LA A R N BN IR 2N BE BN B BN BN B 2N N R N N N B 3 32NN )

* RECORD BURN STATUS (Pg 3-8)
* P77 (VERIFY NPC PAD VALUES);P0OO
*

* MNVR TO SI +X FWD ATT
* (ATT = 12,14,332)

i 22222222 2220 2222222222222 22E 22

*EREN]E NPC REQ'DEN*X®EXRREE_ARRA4R

* SET HGA: MAN P -51, Y 96

* S-BD ANT IND > 1/3 SCALE
HGA: REACQ, NARROW

STDN UPLINK (P27 (CSM S.V. &

NPC TARGET LOAD)
NPC FINAL PAD (COPY)

P52(0PT 3)(REF Pg 3-b)(RECORD)

NOTE: GDC OUT-OF-PLANE REALIGN
NOT REQ'D FOR NPC

SET ASCP tw TO NPC BURN ATT

GO TO SPS BURN CUE CARD{SCS a)

L-€ 39Yd

NPC PAD DATA
PRELIMINARY FINAL
33 WLt -t |
T16 NPC MIN | ¥ *
sec | ¥ M
N8 avy
av
: AVNPC Y
. 8
. N22 R 0 * 00
: NPC p |t 0] |+ 0|0
. e JBE 0o
&*
* av
: ¢
. BT
* T T i
e XD e T1 71 [ T1 -]
N BURN ATT CHECK BURN ATY CHECK UPDATE
. STAR STAR ’
N SA |+ SA |+ 0
. TA |+ TA |+ 010
*
*
*
*
*
: "
. P52 (OPTION 3)
+ 1 [n st star 0|00 AV TOTAL
21 (v 2w star ololo avz 7 .
*
: NOS5(R1) § ERR avyY
*
R L X NPC BURN TECHNIQUE
« ] |emo Y
« | 1ToRQUING
« | |AN6LES
. wo[+10(0
TIME OF min [+ 10[010
coc.
ALIGN sec |+ |0

SL/1/9 31va




=
i
tal

19000REASENEEERRE ) ¢ DnAMR

LTI TTITT P e

waxa*FOR M=]4 RNDZAR*wwexasasstdss

* CONTINUE PRE-DOCKING DM CHECKOUT®

ARERRRARE AR NP AR kRN AE e IAR

*xxx®]F NPC EXEcu?tbiki*i'igt*ifiit
* STDN UPLINK (P27) (NOMINAL RNDZ *
* REFSMMAT) *
* TRANSMIT NPC BURN STATUS

SET HGA: MAN P -29, Y 259
HGA: REACQ, NARROW

PNR DOWN CHECKLIST (Pg 3-8)

DIRECT 02 YLY-CLOSE({cw)

OPT 1: COARSE ALIGN)

P52 {
(REF Pg 3-b)

PRESLEEP (S/1-49) P52 (OPT 3)(REF Pg 3-b)(RECORD)

LB SN B A BN N NN N AR O AN N N AR AR IR A

* POO
STDN UPLINK(P27)(LIFT-OFF TIME)* VERIFY SI +X FWD ATT(18,170,330)
SYNC MISSION TIMER TO CMC * TRANSMIT GYRO TORQUE ANGLES
CLOCK (Y16N65) UPOH STDN CUE * AND TIME
STON UPLINK (P27) (ATS S.V. &  #r*sxstakatadatusuasnhessrssvininsss
HGA EMP) (1ST OPP ONLY)

LR AR B N S IR I NN R O B NE N ORI R R AR A BN 2R I BN N AN I 4

RARENEOR M=14 RNDZ*A*tvvesansstnnsns

* UVA LAMPS SHUT DOWN (Pg 3-8) *

* TERMINATE BATT A CHARGE (UFOCH *

* STDN CUE) THEN CHARGE BATT B *

60 TO FLIGHT PLAN (Pg 4.1-6) R AR R AR AR AR AR AR AN R R R AR R P e ATk

SPS BURN STATUS

aTiS XX 1 &

AFTER TRIH

ave [ DA [

P52 (OPTION 3)

N71 1ST STAR 0j0jo
N71 2ND STAR 000
NO5(R1) § ERR
N93 X
GYRO - Y
TOR!
Aueggs 3

wm (+10]0
TiMEOF  ww 1+ 101010
e 0
ALIGN SEC } +

PHR DOWN CHECKLISY

OHC-DRIVE TRUN <10 DEG
OPTICS 2ERO-ZERO
6/4 PNR OPTICS-OFF

UVA LAMPS SHUT DOWN CHECKLIST
(FOR M=14 RNDZ)

VERIFY > 2 HR SINCE UVA LAMP BURN IN GET
(RECORDED Pg 1-6)

UVA ABSORPTION LAMPS-OFF

UVA ABSORPTION POWER-OFF

DISCONNECT UVA CABLE

REATTACH DUST CAPS

STOW CABLE (A1)

IMU FAILURE

IMU FAILURE IMU FAILURE

IMU FATLURE IMU FAILURE

IMU FAILURE

IMU FAILURE

SL/L/9 3Lva
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IMU FAILURE

IMU FAILURE IMU FAILURE

IMU FAILURE IMU FAILURE

IMU FAILURE

IMU FAILURE

*x*xx1F REFSMHAT REALIGN REQ'D®*ee»

STON UPLINK (P27) (CSM &
SOYUzZ S.v.'s)

STAR ACQUISITION PAD
(COPY Pg 3-a)

NC2 PRELIM PAD & TPI TIG (N37)
(coPY Pg 3-12)

OPTICS PUR UP. CLECKLIST(Pg 3-9)
P52 (OPT 3){REF Pg 3-b)(RECORD)

POQ

*
*
*
*
*
*
*
*
*
2
*
*
*
*
-
*
*
*
-
*
*
-
*
*
-
*
*
*
*

AR RRERER RN AN AR AR TR AR AR RRER

ACQUIRE ATS HGA: MAN, WIDE P 13,
S-BD ANT IRD > 1/3 SCALE, HBA:

LiOH CARISTER CHANGE
(6 IHTO B, STOW 4 IN A4)

*

STON UPLINK(P27)(RNDZ REFSMNAT) *
BACKUP GDC ALIGN PAD *
(COPY Pg 3-2) *
RNDZ/RNDZ REALIGN PAD *
(COPY Pg 2-a) .

*

*

OPTICS PUR UP CHECKLIST {Pg 3-9)=
P52 (OPT 3)(REF Pg 3-b)(RECORD) *

»

P52 (OPT 1: COARSE ALIGHN)
{REF Pg 3-b)

POO

*
*
*
*
-
*
*
*
®
*
-
-
*
*
-
*
-
*
L]
*

SUN

Y2
REACQ, HARROW

wxexeFQR M=14 RNDI**sdddsdttansany

STON 2 IN A8) *

RRARRR AR AR E IR R AR AR A AR AR AR ENS

R
>
[
OPTICS PWR UP CHECKLIST P52 (OPTION 3). m
VERIFY OPTICS MANUAL DRIVE DISENGAGED {{n71 1ST STAR 0l0 %’
OPTICS ZERQ-OFF o
IPT MODL-MAii ( NT1 2% STAR 0[0
G/N PWR OPTICS-OH{up)
QHC-DRIVE TRUN <10 DEG NO5(R1) § ERR
OPT ZERQ-ZERO (15 SEC) 3 "
6YRO Y
TORQUING
ANGLES b4
HR 00
T OF MIN 010
60
ALToN SEC 0
o
b=
—
m
N
~
—r
~
~
o




47+30 3

- =

TV CHECKLIST (Pg 3-10)

CM2/DAC/25/CX02-BRKT, MIR (£8,1/250,=) 2 FPS
UTILITY POWER-OHN

FURNACE SHUT DOWN (B/7-6} (IST OPP ONLY)

TV- GRD CMD

47410 - 47437

tiit'FOR M=14 RNDZ*"**'*****’***t

BIOSTACK-OFF (MA 107) (R1)

"

*+  RECORD GET & INDICATOR STATUS
*

v fer wm] IND LT ON

. MIN OFF

DM CLOSEOQUT

-BP- TRANSFER -¥0 DM

OPEN cb CAUT/WARN DMB (815)

DM1 & DM2 TV STA PWR-OFF (808)

DP TRANSFER 70 CM

TERMINATE CM-DM ATMOSPHERE HIXING

INSTALL HATCH 1 (DECAL) (S/2-9)

HATCH 1 -PRESSURE EQUALIZATIOR
VLV-CLOSE (cw)/LOCK(verify)

IS a2 8223222222222 222 22 2 X0 St b s s

t'ii!FoR H=‘4 RNDZ***#******!!"!!

END MANUAL HEAT SOAK AND * cb VHF FM XCVR DMA-CLOSE(verify)
PERFORM HELIUM INJECTION(D/7-5)«  (PXL 815)
(ST OPP ONLY) * YHF FH-T/R (verify) (6)

* DP PERFORM MCC-H/MCC-H/APOLLO
* COMM CHECK

'tttt"tﬁt*iiili.tit*iiti*it'*t*if

IFF PHOTOS (J4/10-1)

*

*
*
*
*
*
*
*

=
*
*
*
*

*

TV CHECKLIST

Remove TY camera and U-mount (location 11)
position U-mount X, Y, Z - 105, 190, 65
Remount camera {location 11) (pin in hole 4)
Install polarized filters on couch lights and camera
On TV camera at location 606:
Verify camera - PEAK, SLAVE, LINEAR
Note: Select AVG if white content of scene
rises above approx 10%
Verify lens {F, ZOON, FOC) - 22, 100, infinity
{Adjust Z0OM as range requires)
On pnl 18%1:
CM/DM CAMR POWER-ON(up) (verify)
TV AMPL-ON
CM1 TV STA POWER-ON
CM2 TY STA PONER-ON .
On pnl B808:
DM1 TV STA POWER-ON
DM2 TV STA POWER-ON .
Check monitors, adjust camera pointing and
lens if required

IMU FAILURE

IMU FAILURE IMU FAILURE

IMU FAILURE

IMU FAILURE IMU FAILURE IMU FAILURE

GL/L/9 3Lva
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IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE

ﬁ
et

TEaT T
N~ 2=

P52 (OPTION 3)

N71 1ST STAR 0100
N71 2ND STAR 0{010
NOS(R1) § ERR
N
H2 PURGE LIHE HTR-ON{up) % X
GYRO Y
TORQUING
. ANGLES 2
P32; BYPASS MINKEY OPTION _‘ “lolo
LOAD N28 PAD VALUE (Pg 3-12) HR
VERIFY N37 = PAD VALUE (Pg 3-12) g,ég OF wn |+ ]0]0]0 .
P32 (RECYCLE: RECORD Pg 3-12) ALTGN sec{+10

POO .

COAS LOS DETERMINATION CHECKLIST

1. COAS PWR-ON{up) .

MNVR TO BORESIGHT ATTITUDE

WAN- ATT(3)-MIN_ 1N

BORESIGHT ON STAR AND OBTAIN
EXACT BORESIGHT ATTITUOE
FROM ASCP tw (with FDAI 1
ERROR MEEDLES . ZEROED).

LOAD K20 WITH ASCP tw VALUES

MAK ATT(3)-RATE CMD

2. V37ES2E
F 04 06 Rl 00001

F 50 26 00015

F 01 70 O0OODE STAR CODE
Load STAR CODE
8'.;} 'z's)%:omrr("m’) COAS LOS DETERMINATION
— PRO
06 92 SHAFT,TRUN 92 NE
= RECORD SHAFT,TRUN "

/ (NOMINAL = 0°,+57.470°) TA

3. V37E00E
OPT MODE-MAK
OHC-Drive trun<i0®
OPT ZERO-ZERQ

i

H2/02 FUEL CELL PURGE (5/1-6)
(20 MIN AFTER LINE HTR-OK)

LL-€ 39vd
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NC2 PAD DATA

NOMINAL PRELIMINARY FINAL
NC2 FINAL PAD (COPY)
NCC PRELIMINARY PAD (COPY Pg 3-14 + + +
NSR PRELININARY PAD icopv Pg 3-15 Nz8 HR 0,48
TRANSMIT GYRO TORQUE ANGLES & TIME (Pg 3-9) TIG NC2 MIN | * 314 ]+ +
sec |+ 04 * *
P52 (OPT 3) (REF Pg 3-b)(RECORD Pg 3-11) N1 8y 1 - 013/6/4
AVNCZ AVV + 0i0 00
“z - 0/0/0]1
K22 gI+{01010:0]0] |+ 0|0+ 0|0
NC2 p{+ 101314010 ]+ 0101]}+ 0i0
H2 PURGE LINE HTR-OFF (10 MIN AFTER PURGE) vl+]0j0}0J010] 1+ 010}~ 0i0
MASTE WATER DUMP CHECKLIST (Pg 3-12) " 0121317
PERFORN COAS LOS DETERMINATION CHECKLIST (Pg 3-11) ¢
8T 010302 .
UHSTOW HP-65 KIT{U1) & CHECKLIST(R1) T
VELCRO (HOOK) n(wn u:; (IN PIN STRAIGHTENIIlE KIT) {‘” ]“ DMM [PT L1 lJ G ; [J
HP-€5 CHECKOUT (Pg 1 BOR v AR RN ATT UPDATE
4 - ACHERNAR BURN ATT CHECK & CHECK
(232, 16, 0) STAR STAR
P00 SA |+ 0 SA | + 0
MNVR TO KC2 FINAL PAD ATT TA |+ 0l0 TA | + 010
rre w[ T T3] 11
- NC2 ONBOARD DATA
- P32 P32 RECYCLE P32 FINAL COMP
LOAD N28 PAD VALUE . : R
4 vzuxF}Tu37 = PAD VALUE (Pg 3-12) ns4 Weee 1 +10 +10
SET D
CITT il 1] hee | 1010 11010
sy, +1010 +1010
§ ACQUIRE ATS HEA: MAN, WIDE P -35, Y 144 NSR
S-BD ANT IND > 1/3 SCALE, HGA: REACQ, NARROW o 8y 0 0
s12:00 ] T §{523L5¥3=P§ot§§?gg% P77) *icz &ty |+]0]0]01040) 1¢]010.010,0
111 s, [~Tojofololo] [~]ofofof0j0
1 XXXKXXKXXXXKE XN XXXKKXXKKXKXXX
P00 WASTE WATER DUMP CHECKLIST X M8l CO'P LIMITS MA X
- 60 TO SPS BURN CUE CARD(SCS a) X X
(BANK A) BAT VENT VLY-CLOSED (252) X STDH SOLM PRIME X
. 1i20 QTY IND-WASTE (Panel 2) X IF STOM SOLNM MT AVAILABLE X
A WATER COMT PRESS REL VLV-DUMP A (352) X DO NOT BURN MC2 X
Monitor WASTE H20 QTY IND-decreasing XXX XX XXXKXX KKK KXXKXX XX XY
. (~5% Per Hin)
When WASTE H20 QTY IMD-60% SPS BURN STATUS
WATER COMT POESS REL VLV-2
- BAT VE'T YLV-VEMT (252) Tl M 3 [
AFTER TRIM -

¥ L[] 4

IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FATLURE IMU FAILURE IMU FAILURE

SL/1/9 31va
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IMU FAILURE

IMU FAILURE

IMU FAILURE

IMO FAILURE

IMU FAILURE

IMU FAILURE

IMU FAILURE

-

TH e

U

(0,182/34,0) (R=263.3 NM)

RECORD BURN STATUS

P77 {VERIFY NC2 PAD VALUES)
TRANSMIT NC2 BURH STATUS
TRANSNIT GYRO TORQUE ANGLES
P33

ROLL LEFT TO 180°, THEYM

VHE AN AND P11 COMI

[SOYUZ MNVRS T0 ORBITAL ATTITUDE RATE]

AND TIME (Pg 3-11)

PITCH DOWN ~ 145° TO TRACK HORIZON

(ATT ~ 180,175,0)

OP ESTABLISH VHF AM & FM COMM WITH SOYUZ (PERFORN

CHECKS FROM PANEL 6 OHLY)

SET DET

DP PERFORM VYHF AM COMHM CK

T¥- GRD CMD
48+50 - 49+00

- VHF -AM SPEC RANGE
= 196 NN

VHF F-T/R (6)

VHF AI-T/R

VHF FH-T/R (9)

VHF Al-T/R

VHF AH A-SIMPLEX (3)

VHF Al SQUELCH A tw-noise + 1
VHF ANTENNA-RIGHT

MODE-VOX (10}

VOX SENS tw-3

VHF FI=RCV

-=xThis is Apollo. T ATQOJICOH.

~«tow do you read? KAK Rl CTIIHTE?

* inform MCC.
VHF_AM COMM CHECK
—~=Configure for VHF All check. TOTOBBTECH K [IPOBEPKE CRIRM HA YKB AM.

VHF F1%-OFF

-« This is Apollo on VHF AM, 1 ATIOJUICH HA YXB AM.

VHF_FI1 COtet CHECK [49+08

- Configure for VHF FI1 check. TOTOBLTECH K TPOBEPKE

VHF FI-T/R (6)
VIlF AN-OFF

~=This is Apollo on VHF FII. 1 AIIOJJIOR HA YKB Li.

VHF_RANGING COHI{ CHECK |49+z;'

- Turn on VHF ranging. BIJIOUUTE U3MEPEHME JANHHOCTH.

VHE Al A-OFF({ctr)

VHF AM B-DUPLEX

VHF RANGIH1G-ON{up)

VHF ANTENHA-RIGHT (veri fy)
E!S FUNC-AV SET/VHF RNG
EMS MODE-BACKUP/VHF RNG
VHF RNG-RESET

- Ranging lockup established. PEXUM H3MEPEHAR
1 JANTBHCCTE

~=x Range miles.

VHF AI-T/R

INTERCOM-T'R

INTERCOM tw-full decrease
VHF AM-OFF

AUDIO COMTROL-BACKUP
PHORE/MIC CONNECT-OM

* 1f no com, repeat

* statements until comm
If still
* no com by (TBD ) GLT,

* established.

* established.

* established,

MATE.

* If no comm, repeat

* statement until comm
If still”
* no cormm, inform MCC.

CBA3H HAYKB HM.

* If no corm, repeat

* statement until comm
If still
* no corm, inform MCC.

JATHHOCTH YCTAHOBJIEH.

* % * » * * % * %

* % * *

- This is Apollo on VHF ranging. 7 AMNOCJUIOH HA PEIWAME JSMEPZHUA JAJIBHOCTH.

- VHF AM and FN comm checked. JPCBEPAN CE

VHF FN-T/R (6)

* If ranging lockup is lost,

*-xYour voice degrading ranging lockup.

* VHF RNG-RESET (1)

* - anging lockup established. PZ;

* If no corm,

* VHF M-T/R (6)
* Continue nominal RNDZ
7 * procedures, inform MCC,

“TAHOBJIEH.

* ok % %

* * * *

€L-€ 39vd
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v —t It

®
|
\
H
F

NCC PAD DATA
NOMINAL PRELIMINARY FINAL
HCC FINAL PAD (COPY) .
NSR FINAL PAD (COPY Pg 3-15) N1 WY 01419 +
+
T16 Nee #In | 118 |+
sec | ¢ 03 * M
o x L+ 013196
AVy | - 0 6
shyee O 00
AV
P33 (FINAL COMP: RECORD) it 0]0/644
{LOAD STDN SOLUTION) N22 elv|1(8]0j0j0] [+ 0|0} |+ 00
HCC sl+l01211,0]0 + 010 + 010
DP PERFORN VHF FM COMM CK VHF FM SPEC RAHNGE vi+13]519}0i0 * 010t~ 0
= 162 NN
P40, POO ( ) Ve 0]27}4
GO TO SPS BURN CUE CARD{SCS a) SIN
(BANK A) BT 0{030}2 .
e DO P L1 1 1] = T11/1]
BURN ATT CHECK BURN ATT CHECK UPDATE
STAR STAR
SA | + 0 SA |+ 0
N Tl 0lo0 TA |+ 0io0
% NCC ONBOARD DATA
PARAN P33 FINAL COMP
[RCC](180,349/21,359) (R=145.5 KM) A XXKXXKXXOOGXXXXXXKLX XXX XYY X N82 ay¥ 0 '
RECORD BURN STATUS X 181 COMP LIMITS MA X X
P77 (LOAD CHC COMPUTED AVY) X X Wy avy )
P34, V32E(RECYCLE : RECORD)(Pg 3-15) STON SOLN PRIME X
PITCH UP TO TRACK HORIZON X IF STON SOLN NOT AVAILABLE X sy, 0
REPORT COMM CHECK RESULTS VHF RANGING SPEC X DO NOT BURN NCC X e v
TRANSMIT NCC BURN STATUS RANGE = 144 NM XXKXLXKKXKXKXXKXKNKKKXKX XXX AN X 0
Y76E (LOAD N72 WITH TIG NSR-28) av av 0
Y67E; LOAD N99 WITH +#10000, +100, +1; PRO SPS BURN STATUS NCC ¥
SET DET av, 0
-aNCC completed. NCC BHIICTHEH.
DP PERFORM YHF RANGING VOICE CHECK WITH SOYUZ aTIG D<l><1 | i J
AFTER TRIM
ave [ X[ 4
v87E (START VHF MARKING)
R HP-65 DATA FOR NSR-28
XXXXXAXXXXXXXXXXXXXXXXX
X UNREASONABLE UPDATE X N13 (TIG NSR)
X 1.00 NM, 6.0 FPS X 2(8
XXXXXXXXXXXXXXXXXXXXXXX
N72

FAILURE

IMU FAILURE IMU FAILURE IMU FAILURE

IMU FAILURE IMU FAILURE

IMU FAILURE

G./1/9 3Lva
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IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE

NSR PAD DATA
v ™ _ PP . 3
49430 : T16 NSR{N13)=TIG NCC(N11) + 00:37:00= : : .
K XXXXXXXXXXXXXXXXXXXXXXX
J F X UNREASONABLE UPDATE X | —— HOMINAL PREL IMINARY A FINA
224000 R HP-£5 DATA FOR 4SR.24 X 1,00 HM, 6.0 FPS X - oot ol1i7.0 1 LR
i PITCH UP 15° (TO MAINTAIN VHF LOCK-OMH) KXXXXXKXKXXXXXKXXXXXxXX || 'y ;
P52 (OPT 3) (REF Pg 3-b)(RECORD Pg 3-16) s My L olol1la !
1 W, 1+ 0j2/1}2
) 2 rl*i1l7]6j0]0] |+ olof |+ 010
-20:00 7] R HP-65 DATA FOR KSR-20 NSR pl1*t11]8|81010 + 00} ¢+ 6lo
. vi+131{s5]7)0]/0 + 0|0 |+ 0ijo0
4 av
WHEN P52 COMPLETE: P34, VB7E; c 0]1]4}5
i CONTINUE TO TRACK HORIZON P olotol
v
3 H AVC AT ISN | 4 + +
«16:00 £ R HP-65 DATA FOR NSR-16 o
) A - - -
49+40
- m DO P LI 11] [« [111]1
4 BURN ATT CHECK BURN ATT CHECK UPDATE
15 STAR ’ STAR
-12:00 | R HP-65 DATA FOR NSR-12
V77E {TERMINATE VHF RAN(;E RATE PROCESSING ROUTINE) saf+ 0 sA |+ 0
- p34 (FINAL COMP: RECORD
(LOAD aVX & A¥Z, IF REQ'D, & STDN avY) TA |« 0i0 TA | + olo
. ¥25N20E (LOAD PAD BURH ATT)
.. . NSR ONBOARD DATA
60 TO SPS BURN CUE CARD(SCS A) P34 RECYCLE P34 FINAL COMP
i FOR HP-65 OR CNC SOLUTION: "
IN P40 AT F50 18, RECORD BURN ATT P40 N75 Husr |+ 1010 +1010
B SET ASCP tw TO BURM ATT B
E,E TO 06 40, RECORD AVT |M8 R AT(NSR/TPI) | + 8 . +
INE 500 suM : i - F s
(BANK A) BURN P AT(TPI/TPI) ]
ATT Y xsl av, 0 0
N0 a¥p |+ . av, 0 +|s|vfjo N}
AY TAIL OFF | - | 11310 8V, 0 : 0 .
AV, |4
XOUOOUKICIOOX UK K KX XXXXXXXX XX XX XKRXX NSR HP-65 SOLN
X H81 COMP LLINITS NA § av,
X
X USE STON AVY Iii ALL CASES X oy Jels]tlofn}-
[¥SR] (176,307/188,357) {(R=81.0 NK) X X
X BURK STOH MATCHED PAIR SOLM X 8,
g;g"'(‘goigkg"?é;:gmw RECYCLE aYY) X IF NCC EXECUTION IS QUESTIONABLE-THE ORDER X
4 A ) 4 X OF PRIORITIES ARE: X
t T TRAHSHMIT NSR BURN STATUS [P D I I' l I | ] X HP-65 X SPS BURN STATUS
i 5 ~x§SR completed. ISR BEINCIHEH. X CC UNNATCHED X .
H ACQUIRE ATS HGA: MAH, WIDE P -19, Y 308 X STON UNMATCHED ] at16 DM l * [
i g $-BD ANT IND > 1/3 SCALE, HGA: REACQ, NARROW X DO HOT BURN NSR X
£ P35 OO OO RXX KKK XX XXX XX XX KX XX XK XX AFTER TRIM
50700 £ V22N78E,4E; VI6H22E (+X-AXIS TRACK ATT)
- £ TRACK SOYUZ IN BOTTOM OF CDR WINDOW (ATT ~ 180,212,0) ave ] N ] l
TRANSMIT BURN ATT & aVC LOADED

N,
N
N
N
N

§L-€ 39vd
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MU

-53:00

e

1
g -"=<_f L 1)

nx<

¥32E (1ST P35 RECYCLE: RECORD),(RECORD W37)

REF TP1 EARLY/LATE LOGIC

REACQUIRE YHF RAHGING (R=74 NKM) FOR SV UPDATING AND HP-65 DATA

V87E (START VHF MARKING)
SET DET

V76E (LOAD N72 WITH HP-65 TPI TIG 1-32)

REMOVE POLAR PLOT
SKACK PERIOD

TPI PRELIMINARY PAD (COPY Pg 3-17)
DOCKING ATTITUDE PAD (COPY Pg 3-19)

TRANSMIT GYRO TORQUE ANGLES AND TIME (Pg 3-16)

R HP-65 DATA FOR TPI-32 (GET)

XXXXXXXXXXXXXXXXXXXXXXX
X UNREASONABLE UPDATE X
X 0.50 NN,
XXXXXXXXXXXXXXXXXXXXXXX

3.0 FPs X

#+ckTP] EARLY/LATE LOGICH#Hirwtasie *
* 1ST RECYCLE

* “IF 7 SOLUTIONS INDICATE TIG SLIP>+8 NIN FROM PRE-NC2 N37(Pg 3-12)
% ®ADJUST LOCATION OF 2ND RECYCLE +B NIN

* 2ND RECYCLE
* “TF CMC SOLUTION INDICATES TIG SLIP>+10 MIN FROM PRE-NC2 N37:
® USE CMC TIG OPTION:

»

LR R I N N B I N Y

TV~ GRD CMD

50+12 - 50422

* RECALL P35, PRO TO N37, LOAD PRE-NC2 N37+10 MIN
* PRO TO N55, SPECIFY TIG OPTION (V22E, +E)
* o CONTINUE HP-65 SOLUTION FOR FINAL AV COMPARISON
* ® AT FINAL COMP-USE NOMINAL COMPARISON LOGIC
* IF ALL COMPARISONS DISAGREE-BURN THE SOLUTION
* WHOSE TIG (CMC 2ND RECYCLE, STON PREL PAD)
* COMPARES CLOSEST WITH HP-65 TPI TI6 2.
P52 (OPTION 3) HP-65 TPI TIG 1 .
N71 1ST STAR 0]0(0 312
N71 2ND STAR 0(oj|0 N7Z
NOS(R1) § ERR
NS3 X TP1 TI6 (N37)
GYRO Y PRE-NC2 (Pg 3-12)
RN 2 RECYCLES 187
W 1+]0]0 am
TINE OF 000 )
L MIN [+ ]
ALIGN sec |+ {0 HP-65 TP1 T16 2
1ST P35 RECYCLE 2NDP3S RECYCLE
N37 mi+ [01]0 +101]0
riever x|t [0]0}0 +10jo0jo0
sec{*t {0 +10
NS AV, 1+ 100 +1010
e |+ {00 +«101l0
AT(TP1/TP1) 8 8
™)) av, 010 olo
AV MWy ftisit]o|n]e *lsitio|n]~
av, 0jo0 0i0
VIGNS9 8Y 0)0 0lo0
Wiosy 8% 0]0 00
vy 00 040

FAILURE

IMU FAILURE

IMU FAILURE

IMU FAILURE

IMU FAILURE IMU FAILURE

IMU FAILURE

§L/1/9 3lva
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IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE
2
B TP1 PAD DATA -2/
E XXXXXAXXAXXXAAX XA XX XX XX NOMINAL PREL IMINARY FINAL
H X UNREASONABLE UPDATE X -~ w
2 R HP-65 DATA FOR TPI-24 (GET) X 0.50 NM, 3.0 FPS X o oml’ ol5o0}[* '
XXXXXXXXXXXXXXXXXXXXXXX p ; ; =
TIG TPI NIN 5(4 ~
V32E (2ND P35 RECYCLE: RECORD),(RECORD N37)(Pg 3-16) sec | * X205 - -
N8l avy |+ 11915
v TPI FINAL PAD (copY) sy oYy [ ANE
F V48E (LOAD NT) v, [- 1lole
Neo ave/oT 14 (2119515 ) /
v ovger [+T0017)0]4 ) [
] avyet [410]0,0/01(0 4 )
< v, 0{0{9}2
T16:M0 7t *(”"65 RATE VAF TRt RATE brocesstne RouTINE) ul 010401
VI7E (TERMINATE VHF
50040 V57E, V22E, 1E, PRO {POST TPI SINGLE SENSOR WRI LOGIC) nz2 R|+]3(51940i0] |+ 00} |+ 0fo0
SET HDSUPFLG (V25NTE, 106E.(200())E. 1€) G ?l*]0]2]930]0]+ 0] 0} |+ ojo
~14:00 . R HP-65 DATA FOR TPI-14 (GET :
41  MNYR TO BORESIGHT COAS ON HORIZON M) vi+10]0]2{040] [+ 0[0} |+ al0
A |} SET ORDEAL (FDAI 1) 8D=345, H=118 AVC AT 16N |+ + +
-12:00 P35 iFINAL COMP: Rgcono) \ ) AVC TAILOFF | - . - -
LOAD AVX & AVZ, IF REQ'D, & STDK avY
J PRO, N59E (RECORD) "o [+ | [ ] [m T1 ITT1 [» 111 11
RHC-MNVR TO ZERO ROLL (ROLL RIGHT) A
— ns 3 BURN ATT CHECK BURN ATT CHECK UPDATE
V25N20E (LOAD PAD BURN ATT) e po— STAR
=1 ATT \] 0
i 60 T0 SPS BURN CUE cmnggs_n TR (A B SA |+ 0 SA L+ ;
FOR HP-6 CMC SOLUTION: e
. INTNO AT FS0 18, RECORD BURN ATT[ & "““’;’ - 1}3{0 Ll 1040 0
SET ASCP tw TO BURN ATT W, | 5T 00
i £,E TO 06 40, RECORD AVT , == TP1 ONBOARD DATA
POO *##ae]E DRIFT RATES EXCESSIVE##h#wwkuns TPL HP-65 SOLN
50750 {BAHK A) * BYRN WITH SOYUZ BORESIGHTED IN COAS * ]
Ml * (AVF, AVR, & AVD TIMED RCS) WITH * P35 FINL (0P
i * AUTO RCS SELECT(16)-MAN/MNS * losawr 8] % oTo
. ERRRRAAER RN R RN ARRRRR AR ARRARRERRR AN R AN o I “" e1siTloix]s N3? mis
1 e iAV,: BT el A viever wn |+ 101010
4 aVg BT :svszt'm' av sec §* |0
av, 87 RECORD sy s|Tfo[n] 5B a¥pp 1+ (010
A — av e fe 1010
0:00 _| [TF1] ( 359,29/29,2) (R=21.2 NM) RCS X AXIS d__o -
P77; RATE-LOM 1 FPS=2.50 SEC XKXUOOCOUCCKOUOO DX OUCTRIOUUUOUKK AT{TPL/TPL)
i P36 RCS Y&Z AXIS H) CONP LIMITS +1.5,8A,43.0 FPS X w o, ] 10]0 o
~=TPI completed, TPI BHIIOJHEH. 1 FPS=5.00 SEC X >
By REACQUIRE VHF RANGING (R=18 NM) USE STIN AVY IH AL CASES X ot e [s]rlofn]e =
. av 0i0
+3:00 V87E (START VHF MARKING) CENTER SOYUZ IN COAS WHEN CHC/HP-65 WITHIN LINITS €0 CHC X z
FDAI 1-ORB RATE READING HP-65 DATA o L T T w5 X VI6NS9av: | 1010 A4
X NO AGREEMENT GD STOM X —
+4:30 ] @ HP-65 DATA FOR TPI+4:30 XXXXXXXXXXXXXXXXXXXXXXX [x X Moos) 2] j0]0 Ny
X UNREASONABLE UPDATE X [X FOR HP-65/STON-USE CRC TIG OPTION: X av oo ~
X 0,50 NM, 3.0 FPS X |x RECALL P35, PRO TO N37, LOAD HP-65/STONM TIG; X 0 3]
XXXXKXXXXXXXXXXXXXXXXXX |X PRO TO NS5, SPECIFY TIG OPTION (VZ2ZE,+€), X
X PRO TO N81, LOAD aY's, X
XXXXXXXXXZXX XXX XXX X XXEXXXXXOXX XXX XXAXXXXXXIAX




|

51+00

1 |

s ) L A

+7:30

+8:30
+9:00 J

+12:00 J

+15:00
51+10

+16:30

+19:30

+20:30 |
+21:00

1o o> |

SM RCS QUAD HTRS(4)-OFF (ctr)(274)

R HP-65 DATA FOR TPI+7:30

R ARD & HP-65 DATA FOR TPI+8:30
PRO (P36 FINAL COMP: RECORD)
{LOAD N59 RZ WITH +ZERO)
P41; P0O; THC PWR-OR(up)
BURN WITH SOYUZ BORESIGHTED IN COAS
{AVF RCS WITH EMS) (aVvD TIMED RCS)

AXXXXXXXXXXXXXXXXXXXXXX
X UNREASONABLE UPDATE X
X 0.50 NM, 3.0 FPS X
XXX XXXXXXXXXXXXXXXXXXXX

RCS X AXIS
P77 1 FP5=2,50 SEC
P36, V25N33E (LOAD TPI TIG) RCS Y&Z AXIS

REACQUIRE VHF RANGING (R=8 NM)

1 FPS=5.00 SEC

~<Turn on your orientation Vights. BKIOUHTE BASH OTHH OPHEETAUMH.

VB7E (START VHF MARKING)

v
H
F o HP-65 DATA FOR TPI+16:30
R HP-65 DATA FOR TPI+19:30
7 R AND 8 HP-65 DATA FOR TPI+20:30

| PRO (P36 FINAL COMP: RECORD)(HP-65 SOLM

POO; THC PNR-ON(up)
BURK WITH SOYUZ BORESIGHTED IN COAS
(aVF RCS WITH EMS) (aVD TIMED RCS)

CENTER SOYUZ IN COAS WHEN
READING HP-65 DATA ¢

PRIME)
(LOAD K59 R2 WITH #ZERQ)(LOAD Rl & R3 WITH HP-€5 SOLN)

TPH2 RCS X AXIS
P77 1 FPS=2.50 SEC
REACQUIRE VHF RANGING (R=2 NM) RCS Y&Z AXIS

1 FPS=5,00 SEC

STOM HP-65 KIT(U1) & CHECKLIST(R1)
P25; LOAD K72 WITH +ZERO
(MONITOR LOS RATES AND RANGE RATE)

PRE-BRAKING SWITCH LIST (Pg 3-18)

VTR/DAC SWITCH LIST (Pg 3-18)

STATION KEEP OH SOYUZ +X AXIS (Rv150 FT)
-xApollo stationkeeping. 2B =

(N77=R,R,-00001) (R,R FROM R27 VHF RANGING FILTER)

NULL LOS RATES AND ADJUST RANGE RATE TO BRAKING GATES
V76E, PRO AFTER EACH THRUSTING (ALLOW 20 SEC FOR CONVERGENCE)

N,

TPM1 ONBOARD DATA

P36 FINAL COMP TPHI HP-65 SOLN
N59 2V 0i0
Vos) M
A olo0 {*’AVDBTI | | AJ
TPM2 ONBOARD DATA
P36 FINAL COMP TPMZ HP-65 SOLN
N59 avp 00 '
av av
(os) 2Vr
A olo | AVDBTI | l J
PRE-BRAKING SWITCH LIST
MAN ATT(3)-RATE CHD ATT SET-60C
LIMIT CYCLE-OFF THC PWR-PWR
DBD/RATE-MIN/LOW RHC PHR NORMAL #2-AC/DC
BMAG. MODE(3)-ATT 1/RATE 2 RHC PWR DIRECT #2-MNA/MNB
SC CONT-SCS AUTO RCS SELECT({16)-MNA/MMB}
FDAI SCALE-5/1 THC-ARMED
~FDAT SELESTA RHC #2-ARMED
FDAI SOURCE-ATT SET -
VTR/DAC SWITCH LIST
VIR POWER(3)-ON(UP)
HEAD WHEEL DRIVE MOTOR-ON (MOTOR ON LT-ON)
MODE-RECORD (RECORD LT-ON)
DAC-ON
(1F desired)HDC CX06
BRAKING GATES 2(DEG)
R(NM)  R(FPS)  R(FT)| SOLAR BODY
PANEL
1.00 30 6000
150 20 3000 | 0.5
.25 10 1500 | 1.0
.08 5 500 | 3.1 1.0
205 300 | 5.2 .7
.03 200 | 7.9 2.6
.02 130 3.9
-0l 60 8.4 CM CAMR 2

IMU FAILURE

IMU FAILURE

IMU FAILURE

IMU FAILURE

IMU FAILURE

IMU FAILURE

IMU FAILURE

G./1/9 3lva
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IMU FAILURE

MU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE
v LOAD ASCP tw WITE DOCKING ATT (Pg 3-19)
T —xInitiating orientation of Apollo, HAYIHAL OPHEHTALMO ANOJTOHA.
R - NNVR TO DOCKING ROLL ATT (-60° CCW)
- 1 (REF ATT SET ERROR NEEOLES) .
i VIR/TV SKITCH LIST(Pg3-15) DOCKING ATTITUDE
4 % NOMINAL UPDATE
~«Orientation established. OPHEHTAIGA YCTARCRTEHA, 370 lo
T ~xinitiate docking orientation as programmed.HAYHUTE OPARHTALGE ASCP R
CTHKOBKHM IIC IPCTPATEE. v 11517
- ACQUIRE ATS KGA: MAN, WIDE P -36, Y 44 P
S-BD ANT IND > 1/3 SCALE, HGA: REACQ, HARROW v 0 0

EMS FUNC/MODE-AV SET/STBY
SET A¥YC = -100.0 FPS
EMS FUNC-aY

ACTIVE DOCKING PREPARATION CHECKLIST (Pg 1-20)

MOKITOR SOYUZ MNVR ON SOYUZ +X AXIS SOYUZ MNYRS TO DOCKING ATT]
§1+444:25 - 51+47:00

SC CONT/MODE-SCS/FREE
ACTIVE DOCKING CHECKLIST (Pg 1-21)

TV- 6RD CMD
51+48 - 52+09

gCSH/SOYUZ INTERFACE SEAL COMPRESSED |

SUNSET
AT 52:0

VTR/TV SWITCH LIST

VTR HEAD WHEEL DRIVE MOTOR-OFF (400)
{MOTOR ON LT-OFF)

ON TV CAMERA AT LOCATION 606:
CAMERA-AVG, SLAVE, LINEAR
LENS (F, Z00M, FOC)-22, 25, infinity

6L-€ 39vd
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fcannoT see

THROUGH OPTICS |

If COAS N
1. If

If

3. In

If COAS L
Repeat

FOR STATE

Note: Use STDH aVY For A1l Burns.
FOR IMU ALIGNMENTS
Delete P52's While Attached To Booster.

ot Calibrated-
6DC & IMU Compare Within 5 Deg-
Perform COAS LOS DETERMINATION Procedures (Pg 1-11) ASAP.
Hot- Verify IMU Alignment:
YUse P21 (&/4-4) To Obtain Altitude.
Hnvr To & Maintain +X Axis Track Of Horizon.
Key VB83E & Verify Depression Angle.
80 NM Alt = 348 Deg Dep Ang 200 NM Alt
120 MM Alt = 345 Deg Dep Ang 240 NM Alt
160 NH Alt = 343 Deg Dep Ang
If IMU Compare Within 5 Deg-
Perform COAS LOS DETERMINATION Procedures (Pg 1-11) ASAP,
If Mot- Use Nominal COAS Angles (+0, +57470) For P54's.
Place Of P52 OPT 3-
Use P26 OPT 1 To Obtain Star Sighting Attitudes:
toad N78 With +ZERO’s.
toad 1ST Star, Record H13 And STAR ROLL PITCH

341 Deg Dep Ang
339 Deg Dep Ang

YAN

Perform Auto Mnvr To Star Att.
Recall P20, Load 2HD Star & Record. . »
Recall P20, Load 3RD Star & Record.
Perform P54 OPT 3 {6/3-9): , *
Verify 494 Loaded With COAS
LOS Angles Recorded {Pg 1-11}. * ,

SC CONT/MODE-CMC/FREE
Center Star In COAS with RHC.
ENTER To Mark {ENTER On VSON25 00016 To Reject)
Manually Mnvr To 2HD Star.

For Subsequent P54's (With Same REFSMMAT}, Can Use
Y49 Mnvr To 1ST Star.

Place of P52 OPT 1 COARSE ALIGN- Perform

P52 OPT Y} PULSE TORQUE (ENTER On Torque Request)

(Do Not Perform Star Sightings).

0S DETERMINATION Has Been Performed-
Above Steps 2 & 3, As Required.

YECTOR UPDATIKG

Pre NCC -
Post HCC-

Post HSR-
Post TPI-

Hone, Except For Possible STDN Uplink.

Before Initiating VHF Marks:

Key V67E And Load M99 With +10000, +100, +1; PRO.
Perform YHF Marking (VB87E) In Place Of SXT Marking.
{Pg 1-17) ENTER To Bypass P36 Auto Mnvr To Track Att.
Key V22M78E, +E (For COAS Tracking).

Key V¥58E, Perform Auto Mnvr To COAS Track Att.

Use VHF Marking (VB7E) Along With COAS Marking (V54E).
Load N94 With COAS LOS Angles Recorded (Pg 1-11}).

PRO To F 53 45,

SC CONT/MODE-CMC/FREE

Center Soyuz In COAS With RHC.

ENTER To Mark(V86E To Reject). Yo Avoid Taking Unwanted Marks,

Be Sure To Terminate COAS Marking Routine (PRO On F 53 45)

Before Keying ¥xx Or Hxx ENTER. V16NxxE Is Permissible.
Read 8 For TPM HP-65 Soln From ORDEAL FDAI While Centering
Soyuz frn COAS.

OPTICS FROZEN

Before Doing IMU Align Or SV Updating (Ferform One Time)
1. OPTICS POWER-ON .. TPAC'S

2. OPT ZERO-ZERO
3. VERIFY SXT/SCT LOS SLAVED
IF NOT CONTINUE USING SCT
4. RECORD TPAC'S
© IF TA NEGATIVE (XXX.XX) SUBTRALT 270°

A e

TA a

5. KEY V64E, LOAD N94 WITH SA & TA
PRO, RECORD N78 REG 1 & 2 N78

PRO
6. GO TO IMU ALIGN OR SV UPDATING PROCEDURE

FOR IMU ALIGHMENTS

Rl 2

R e

Delete P52's While Attached To Booster.
In Place Of P52 OPT 3-
Use P20 OPT 1 To Obtain Star Sighting Attitudes:
Load N78 With Values Recorded Above. STAR ROLL PITCH

YAW

Load 1ST Star, Record H18 And
Perform Auto Mnvr to Star Att. R .

Recall P20, Load 2ND Star & Record.
Recall P20, Load 3RD Star & Record. N ,

Perform P54 OPT 3 {6/3-9):
Verify N94 Loaded With Recorded SA & TA. N .

SC CONT/MODE-CMC/FREE

Center Star In SXT HWith MIC.
ENTER To Mark (ENTER On V50425 00016 To Reject)
Manually Mnvr to 2ND Star.

For Subsequent P54‘'s (With Same REFSMMAT), Can Use
v49 Mnvr To 1ST Star.

In Place of P52 OPT 1 COARSE ALIGN - Perfors
P52 OPT 1 PULSE TORQUE (ENTER On Torque Request)
(DO HOT Perform Star Sightings).

FOR STATE VECTQR UPDATING

1. Each Time MINKEY Is Initiated (PRO:On Minkey Option)
ENTER To Bypass Auto Mnvr To Track Att.
Key V64E, Verify N94 Loaded With Recorded SA & TA,
PRO, Verify N78 Values, PRO.
Key' V58E, Perform Auto Mnvr To Soyuz Track Att.
2. Use COAS Marking Routine (V54E), But Use SXT Instead Of COAS.
Verify N94 Loaded With Recorded SA & TA.
PRO TO F 53 45.
SC CONT/MODE-CMC/FREE
Center Soyuz In SXT With HIC.
ENTER To Mark (V86E To Reject). To Avoid Taking Unwanted Marks,
Be Sure to Terminate COAS Harking Routine (PRO On F 53 45)
Before Keying Vxx Or Nxx ENTER. V16Mxx Is Permissible,

VHF, OPTICS & OTHER FAILURES

VHF, OPTICS

&

VHF, OPTICS & OTHER FAILURES

VHF, OPTICS & OTHER FAILURES

GL/L/9 3Lva
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VHF, OPTICS &
OTHER FAILURES

VHF, OPTICS & OTHER FAILURES VHF, OPTICS & OTHER FAILURES VHF, OPTICS & OTHER FAILURES |

[[Sovuz TRACKER LIGHTS FATLED ]

Hotes: 1. Perform NOMINAL Rndz Timeline (SXT Marks lot Possible ihen 110 VHF RANGING
|

. Soyuz In Darkness).
2. If Post TPMI Lighting ¥ill Allow, TPMZ Soln Accuracy Will Be Note: HP-55 Solutions Hot Possible, Deiete:
Greatly Improved If At Least One SXT Mark Is Incorporated. v87's (Used To Enable VHF Marking)

3. Nominally, HP-65 Scln Kot Possible For TPM1 And TPMZ. ¥76's (Used To Enable VHF Range Rate Processing Routine)
Immediately- VS7E, V22E, 1E, PRO {For Post TPI Single Sensor WRI Logic) Impediately- ¥77& (To Terminate VHF Range Rate Processing Routine)
V88E (To Terminate VHF Marking)

V57E, V22E, 1E, PRO (Fog Post TPI Single Sensor WRI Logic)

Braking- V37E47E, V33E (Monitor R & R)

MARK BUTT AJLE

FAILED OPEN (Bit 6 Channel 16 Remains = Zero) CAUTION: YORSE CASE CHC RANGE ERROR CAN i
" B BE ~.8 M.
Note: Normal DSKY Operations (e.g. V76E, VI6N7BE) Are REF BRAKING GATE TABLE {Pg 1-18) FOR SIZE VS RANGE.
bet :er:itted During Marking Periods. IF_SOLAR PANEL GROWTH BECOMES APPARENT (.25° T0 .5°)
efore Marking- BEFORE FIRST CRAKIHNG GATE, BEGIN BRAKING IMMEDIATELY.

Load Fo;;gwing EHP(SL-5) (Can Be Loaded Anytime)

»
v25n Establish R = -25.0 FPS At 1 NM, Then RESET DET Counting UP.

Load EMS = -25.0, EMS FUNC/MODE-AV/NORMAL

1£ lcs Time Delay)
2151E %Fixed He-ory‘{dth HBhen DET = 01:00, Brake EMS To -20.0 (R = .75 NM
16067E  ress Of MARKDIF) = 02:15, -15.0 (R = .50 NN
For EACH Mark- Hhen Soyuz Solar Pgne'l( = 1° In COAS ((()r DET = 03:45) .
Key V31_. (Do Not Key ENTER) rake EMS To -10.0 (R = .25 MW)
ENTER {When Tam{t Centered) Obtain AT For Change In COAS {1° to 3°, 1° to 2°, ]
{ENTER Must Be Done From NAV DSKY) . 1.5° to 3.5°, Or 1.5° to 2.5°)

After Completion Of SXT HAY (TPM2)- . Use Chart To Determine R For Final Braking.

Key V21N26E, OE (To Disable EMP SL-5) 135 T
FAILED CLOSE {Bit 6 Channel! 16 Remains = One) 23 \ \
Note: EMP SL-5 Is Not Required. er \ \
Perform ALL Program Procedures On MAIN DSKY. :10F \ \
To Mark- Depress ANY 3:00 \ \
Key on NAV DSKY (Except PRO). ) \ \
RV \ \
[ems av/rAnGE DISPLAY BLANK] ( :sof v\ ‘\‘
For SCS Burns- EMS FUNC-OFF_{Make Timed Burns) 3 N N
SPS THRUST-DIRECT OH (To Initiate Burn) 120} \ \\
AV THRUST-OFF (To Terminate Burn) 20k \\ \ SIZE OF SOLAR
SPS THRUST-NORMAL . : ) \ BN PANELS IN COAS ™
For Hp-65 Data: Pre HSR- VI6E (Use VHF Range Rate Processing Routine) 2:30 T
V25E, Load N72 dith GET Of fiext Data Point. .znk \ \
PRO mapsec 0 \ 3
H76E (To Read Range) BhEh et 51 § \ AN
TPI T16- Y76E, V¥25E, +E, +E, +E, PRO (To Terminate o0 N i
Optimized Range Calculations) = N NN ~.
K76E {To Read Current Range) 120} ~ ~o
Pre TPI- V76E (Use YHF Range Rate Processing Routine) 3 A X ~4 L
¥25E, Load K72 With GET Of Next Data Point. 1'0 S Sso 1528 3
PRO 102 < =<7 .26+.09 NM
N76E (To Read Range) .sob \ S~ \\J('»r )
(TP1-14)-Y76E, V25E, +E, +E, +E, PRO {To Terminate ~~o 4}_2&.‘13 M)
Optomized Range Calculations) 401 \ i R }.5%3 g
¥76E (To Read Current Range) =h) —] XX {217+.07 NM)
Post TPI-V76E, V25E, +E, +E, +E, PRO (To Terminate ——— ] 5042 S0w
Optimized Range Calculations) 20F ‘}:,7_,.1'5 AM)
H76E (To Read Current Range) ok
i i 1 1 i 1 i I3 1 " A L ] 1 A L
) 5 10 15 20
R (FPS)

Z-v 39vd
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[QUAD FATLED: CMC CONTROL |

QUAD HE{1) (Failed ?uad)-CLOSE (Mom )

PRIM/SEC PRPLNT{1) (Failed Quad)-CLOSE (Mom)

AUTO RCS SELECT{4) (Failed Quad)-OFF

SC CONT-CHNC/AUTO {Maintain CMC Control Until Docked)

V48E, Load N47 Per Table (Load XX As Specified In Nominal C/L)

FAILED QUAD A B ¢ p
DAP LOAD 10TXX 110XX T01XX 110XX
00111 11011 011901 11110

NOTES FOR RCS TRAHSLATION:

1. 50% Reduction In Effectiveness For A}l Axes.
2. Degraded Attitude Hold Authority.
3. Unwanted AVX For Y & Z Translation,
4 For Quad A Or C Failed With Z Translation:
Possible Loss Of PITCH Control
(Partially Compensate By Using The
RHC To Initiate An UP/DOMN Rate
Prior To +/- I Translation).
§, For Quad B Or D Failed Nith Y Translation:
Possible Loss Of YAW Control
(Partially Compensate By Using The
RHC To Initiate A LEFT/RIGHT Rate
Prior To +/- Y Translation).
6. If N85 > 5 FPS In Any Axis, Rotate S/C To Maximize AVX.
If ¥85 < 5 FPS In AIl Axes, Trim AVX Last.

NOTES FOR SPS BURNS:

7. Use 2 Jet, 20 Second Ullage. (Review Notes 1 & 2)
8., Trim Residuals Using Note 6.

HOTES FOR BRAKING:

9. In The PRE-BRAKIMNG SWITCH LIST:

Use SC CORT-CMC/AUTO rather than SCS Control.
Yerify 0.5°/Sec Rate Is In The DAP Prior To Braking.
Initiate Braking ASAP (2 Quads) (Review Note 1)

A Low LOS Rate Must Be Maintained. (Not Enough Translation
Authority To Control Rate Buildup Later On)
14. LOS Rate Control Gives Pronounced Changes To Closure Rate.

HOTES_FOR DOCKING

15. CHC ATT DB (0.5°) Is Being Used For Docking;
Hot The SCS DB (9.2°). ’

16. Immediately Prior To Contact, The RHC May Be Used
To Center The COAS On The Target.

0.
1.
g. Use SCS Control {MIN/LOW) To Make Accurate LOS Rate Checks.

F\

UAZ FAILED: SCS CONTROL!

d Quad)-CLOSE (Mom}
Failed Quad)}-CLOSE (Mom)

QUAD HE(1) (Fai ]
) (Failed Quad)-OFF

le
PRIM/SEC PRPLNT (1
AUTO RCS SELECT(4
SC CONT-SCS

DBD/RATE-MIN/LOW
BHAG MODE(3)-ATT 1/RATE 2

NOTES FOR RCS TRANSLATION:

1. Translation And Attitude Control Depend On Proper
Manipuiation Of AUTO RCS SELECT Switches.
2. For A1l Single Axis Transtation:
AUTO RCS SELECT (Failed Quad Plus Table)-OFF

 FAILED QUAD A B C D
+X TRANS (5.0) (5.0) | A4-OFF (5.0) | B4-OFF (5.5)
-X TRANS |C4-OFF* (5.0) | D4-OFF**(5.,5) | A3-0FF (5.5)| B3-0FF (5.5)
+Y TRANS [C1-0FF (10.5) | Hote 7 A2-0FF (10.5) ] Note 7
-Y TRANS |C2-OFF (10.5) ] Note 7 A1-0FF (10.5) | Note 7
+Z TRANS (Mote 6 D1-0FF (10.5) | Note 6 B2-0FF ﬁlO.S;
-Z TRAKS [liote 6 D2-OFF (10.5) | Note 6 B1-0FF (10.5

{ } = Approximate Number Of Seconds To Obtain 1.0 FPS.
* Cycle OH To Control PITCH.
**+ 1f Required, Cycle ON To Control YANW.

3. 50% Reduction In Effectiveness For All Axes.
4, Degraded Attitude Hold Authority.

5. Unwanted AV Normal To Translation Axis.

6. For Quad A Qr C Failed With Z Translation:

- Possible Loss Of PITCH Control (Partially Compeénsate By
Using The RHC To Initiate An UP/DOWN Rate Prior To +/- 2
Translation). i

7. For Quad B Or D Failed With Y Translation:
Possible Loss Of YAW Control (Partially Compensate By

Using The RHC To.Inittate A LEFT/RIGHT Rate Prior To +/- Y

Translation).
8. If N85 > 5 FPS In Any Axis, Rotate S/C To Maximize AVX.
If N85 < 5 FPS In A1l Axes, Trim AVX Last.

NOTES FOR SPS BURNS:

9. Use 2 Jet, 20 Second Ullage. {Review Notes 3 & 4).
19. Trim Residuals Using Note 8.

NOTES FOR BRAKING:

11. If Possible, Use SC CONT-CMC/MOLD Rather Than SCS. (Reference
CHC)Control Procedures And Verify 0.5°/Sec Rate Is Loaded Into
DAP}.

12. Initiate Braking ASAP (2 Quads) {(Review Note 3).

13. A Low LOS Rate Must Be Maintained. (Not Enough Translation
Authority To Control Rate Buildup Later On.)

14. LOS Rate Control Gives Pronouncec Changes To Closure Rate.

NOTES FOR DOCKING:

15. Immediately Prior To Contact, The RHC May Be Used To Center The

COAS On The Target.

VHF, OPTICS & OTHER FAILURES

VHF, OPTICS & OTHER FAILURES

VHF, OPTICS & OTHER FAILURES

|
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VHF, OPTICS & OTHER FAILURES

VHF, OPTICS & OTHER FAILURES

VHF, OPTICS & OTHER FAILURES

[MAX THRUSTING RCS BURN {4 JET X TRANSLATION)]

Notes: 1. Max Duration For Any Continuous Burn Or Total Accumulated
Multiple Short Duration Burns During ANY 45 Min Period Is
150 Sec For +X RCS Jets And 50 fFor -X RCS Jets. {Nominal

RCS Targeting Limit Will Be 100 Sec +X,
2. There Must Be At Least 45 Min Of Elapse

§0 Sec -X).
d Time Between A

Max Duration Burn And Other RCS Burns (Max Or Otherwise).

-X RCS (avVTotal < Or = 50 Sec)
1. Use P41,

V25N17E, Load N17 = {Any roll),(H18pitch + 180),(360 - N18yaw)

2. Load EMS = -aVTOTAL

¥63E; Manually Movr To -X Burn Att Using K17 Error Needies.

3. At TIG, Translate -X RCS & Trim N85 Residuals.
+X RCS / -X _RCS (100 Sec ¢ aVTOTAL < 200 Sec)

~Use P41 & Auto Mnvr To N18 Burn Att

2. V25N17E; Load N17 = (Any roll),(NlB;itch + 180),(360 - H18yaw)

3. Load EMS = +X AVTOTAL

4. At TIG, Translate +X RCS = +X AVTOTAL

V63t

5. Manually Mnvr To -X Burn Att Using N17 Err

6. Load EMS = -X AVTOTAL

7. Translate -X RCS & Trim N85 Res iduals,

+X RCS / SPS
_ Use P40 & Auto Mavr To N18 Burn Att.
2. Load EMS = (aVTOTAL - AVTAILOFF)

3
4. Perform SPS SCS Auto Burn.
5

. Key ENTER On VI9N40 After SPS Engine Cutoff.

6. Trim N85 Residuals.

X RCS / SPS / -X RCS (AVTOTAL > 200 Sec)
Use P40 & Auto Mavr To R18 Burn Att.

2

. ¥25N17E; Load N17 = (Any roll),(N18pitch +
3. Load EMS = (AaVTOTAL - AVTAILOFF - AV-XRCST

or Needles.

Translate +X RCS Uilage = 100 Sec (Do Hot PRO On VI9N4O)

180),(360-- KRl3yaw)

4. Translate +X RCS Ullage = 100 Sec (Do Not PRO on Y99N40)

5. Perform SPS SCS Auto Burn.

6. Key ENTER On V9INAO After SPS Engine Cutoff.

V63E
7.
8. Load EMS = -aV-XRCS

9. Translate -X RCS & Trim N85 Residuals.

Manually Mavr To -X Burn Att Using N17 Error Needles)

¥-¥ 3I0vd
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o
]
2 <INFORM SOYUZ : APGLLO DOCKING DELAYED. -
A > - VERIFY STATIONKEEPING ON SOYUZ +X AXIS(Rv150 FT)
g TUNORM SDwe EMS FUNC/MCDE-2¥ SET,STBY &
*iF YES N SET :VC=-100.0 FPS ~
) 8.4 EMS FUNC-:V ~
+=<INFO! RM SOYUL : APOLLO_ WILL ATTEMPT DOCKING AT 52+42.
AT T COTRTRY CIRECBRH 3 52442.% 3
* (65
ATTENPT DOCKING AT 53:23.% ACQ ATS HGA: MAN, WIDE P -43, Y 16
ILL ATTERRT Tk . S-BD ANT IND > 1/3 SCALE
EXTERIOR LIGHTS RUN/EVA RUN/EVA HGA: REACQ, NARROW
*IF_NO_COMM: M
+BSET {LBR/RCD/FWD/CMD RESET) * DAC-ON l 5 VTR l
*+ VTR HEAD WHEEL DRIVE MOTOR-OFF (MOTOR ON LT-OFF) * ‘l’ : (IF DESIRED) KDC/CX06 3+12_ - 53+26
DAC-OFF A SC CONT/MODE-SCS/FREE
SC CONT/MODE-CHC/AUTO v T ACTIVE DOCKING CHECKLIST(Pg 1-21)
T
~INFORM SOYUZ : TURN ON VHF SIMPLEX A. R rsoyuzsgﬁ\{gs Tgagf‘)chme ATTJ
BKJIOUHTE YKE CHMIIEKC A. - 53+19
VHF RANGING-OFF
YHF AM A-SIMPLEX .
VHF A B-OFF o [0OCK(ONE REV LATE) 53+23]
*IF SOYUZ ORIENTATION SYSTEM REMAINED ACTIVATED AFTER * A
*HOMINAL DOCKING ATTEMPT: : D,
*
* EMS FUNC/MODE-aV SET/STBY SOYUZ STAYS Igo‘g%‘{‘é"ﬁ * + IF HO DOCKING: CONTINUE »
* SET AVC=-100.0 FPS ATTITUDE FOR * :
* EMS FUNC-o¥ AT_52+42 M VIR P'EAD WHEEL DRIVE MOTOR-OFF (MOTOR ON LT-CFF)
* * DAC-OFF -
* * SC CONT/MODE-CNC/AUTO
+ DAC-ON M
« (IF DESIRED) HDC/CX06 M EXTERIOR LIGHTS RUN/EVA-RUN/EVA
* SC CONT/MODE-SCS/FREE M ~INFORM SOYUZ : APOLLO DOCKING DELAYED.
+ ACTIVE DOCKING CHECKLIST(Pg 1-21) ViR * ANOTLIQUA OTHIIATBIBAETCS .
* 52+436 - 52+50] ~<INFORM SOYUZ : APOLLO WILL ATTEMPT DOCKING AT 54+52,
* . ATIOJUIOH NOBTOPHT NOMHTKY CTHKOBKM B 54+52
* . GUIDE RING A-RETRACT{~40 SEC)
*
* M -3GUIDE RING EXTEND LT-0UT
* —c————h e e -
. [DOCK{AT SR) 52+42 . PASSIVE LT-ON
EXTERIOR LIGHTS RUN/EVA-OFF GUIDE RING A-OFF(CTR)
4 DSE: (LBR/RCD/FWD/CMD RESET)
. *IF NO DOCKING (AT SR *
*“DSE: (‘LB‘R_(_“/ch/ru"n‘/cno RESET) * )
- * VTR HEAD WHEEL DRIVE MOTOR-OFF (MOTOR ON LT-OFF)* *
* DAC-OFF : o
* SC CONT/MODE-CMC/AUTO
o
H
—

DELAYED DOCKING

DELAYED DOCKING  DELAYED DOCKING

DELAYED DOCKING

DELAYED DOCKING

DELAYED DOCKING

DELAYED DOCKING



- : DELAYED DOCKING

DELAYED DOCKING  DELAYED DOCKING  DELAYED DOCKING  DELAYED DOCKING DELAYED DOCKING  DELAYED DOCKING  DELAYED DOCKING

o .
=
m .
- = m .
54+00 A H o
4 T T 1
3 EXTERIOR LIGHTS RUN/EVA-RUN/EVA N
R g ~«INFORM SOYUZ : APOLLO DOCKING DELAYED. _ ~
CTHKOBKA AMNOJUIOHA OTHIIAINBAET .
] ~<INFORM SOYUZ : APOLLO WILL ATTEMPT DOCKING AT 56+22.
ATIOJLION TIOBTOPHT IIOTHTKY CTHKOBKA B 56+22
B suxos RING A- RETRACT (80 SEC)
_ S CU1DE RING EXTEND LT-0UT
PASSIVE LT-ON
o T -
EXTERIOR LIGHTS. RUN/EVA-OFF CUIDE RING A-OFF (CTR)
4 EMS FUNC/MODE-aV SET/STBY
SET AVC={100.0 FPS g DSE: (LBR/RCD/FWD/CMD RESET)
i EMS FUNC-AV
h . ACQ ATS HGA: MAN, WIDE P -29, Y 26
- S-BD ANT IND > 1/3 SCALE ,
54+20 HGA: REACQ, NARROW
-
- VERIFY STATIONKEEPING ON SOYUZ +X AXIS(R~150 FT)
4 ACTIVE DOCKING PREPARATION CHECKLIST (Pg 1-20) -
-
DAC-ON EXTERIOR LIGHTS RUN/EVA-OFF
(IF DESIRED) HDC/CXO6
SC CONT/MODE-SCS/FREE EMS FUNC/MODE-AV SET/STBY
ACTIVE DOCKING CHECKLIST(Pg 1-21) VTR SET AVC=-100.0 FPS
54+44 - 54+56 EMS FUNC-AY
H SOYUZ MNYRS TO DOCKING ATT ACQ ATS HGA: MAN, WIDE P -51, Y 61
i I 54+48 - 54+51 S-BD ANT IND > 1/3 SCALE
A HGA: REACG, NARROW
[oock (Two REvs LATE) 54+52] b=t
_'
m
. o
« IF NO DOCKING: CONTINUE = <~
. —r
VIR HEAD WHEEL DRIVE MOTOR-OFF (KOTOR ON LT-OFF) ~
DAC-OFF ]
SC CONT/MODE-CMC/AUTO




-/

56+00
.

ﬁ-—1<__..'
3
T

VERIFY STATIONKEEPING ON SOYUZ +X AXIS (Rn150 FT)
ACTIVE DOCKING PREPARATION CHECKLIST (Pg 1-20)

DAC-ON
(IF DESIRED) HDC/CX06

SC CONT/MODE-SCS/FREE
ACTIVE DOCKING CHECKLIST{Pg 1-21) VIR
56+14 - 56+26

SOYUZ MNVRS TO DOCKING ATT
56+14 - 56+17

]

{DOCK{THREE REVS LATE) s6+22]

* JF NO DOCKIHG: CONTINUE =

VTR HEAD WHEEL DRIVE MOTOR-OFF (MOTOR ON LT-OFF)
DAC-QFF
SC CONT/MODE-CMC/AUTO
EXTERIOR LIGHTS RUN/EVA-RUN/EVA
~=INFORM SOYUZ : APOLLO DOCKING DELAYED.
" CTHKOBKA AMOJUIOHA A

~=INFORM SOYUZ : MCC-H ADVICE REQUIRED. STANDBY:
TPEBYETCAl PEXKOMEHOAIMA 1YTla. BYIBTE HA
GUIDE RING A-RETRACT(~40 SEC) TIPHEME .

GUIDE RING EXTEND LT-OUT
PASSIVE LT-ON

GUIDE RING A-OFF {CTR)
DSE: (LBR/RCD/FWD/CMD RESET)

S
P
]
o
i
H

SINANAURREERSNRNNNNNI) 1 Taland

I1RRANNNRISERENA ~{ 2= UBD

EXTERIOR LIGHTS RUN/EVA-OFF

§4/1/9 31lva
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BASIC ASSUMPTIONS

SOYUZ RE-RENDEZVOUS POLAR PLOT

(Pre C/L) o Apollo in heads down configuration (HDSUPFLG RESET).

(nominal for ATS coverage pre-TPI2)
(Pre C/L) o IMU aligned to re-rndz REFSMNAT

(re-rndz REFSMMAT related to TPI2 same as nominal is to TPI)

{Pre C/L) o Soyuz VHF ranging is off, configured
(to conserve Soyur battery)

for comm on SIMPLEX AM.

(Pre C/L) "o STDN supplied maneuvers have been executed, placing Apollo/Soyuz in

a stable orbit condittion.

(WT = 290°)

PAD DATA SUPPLIED BY STON (all voiced pre-TPI)

o Relation of GET to checklist.
o Pg 6-1 ATS A0S/LOS GET's.
ATS HGA angles
STDN AQS/LOS GET's.
USR AOS/LOS GET's.
o Pg 6-2 TPI1 Final Pad
o Pg 6-3 TPI2 TIG
o Pg 6~5 Docking Attitude.

GL/1/9 3Lva

(Apollo trailing Soyuz 47 + 10 MM and AH = Zero at TPIY)
STDN UPLINKED DATA

maybe
{Pre C/L) o STON will advise crew when to obtain pre-TPIl relative range data.
{will be used by STDN in determining TPI1 solution) {Pre C/L) o State vectors (CSM & Soyuz)
(Pre C/L) o REFSHMMAT
o TPI1 ideally only maneuver required other than braking.
o TPI2 orbital conditions same as nominal TPI. o State vectors {CSM & Soyuz)
(2 afn before midaight, AH = 10 + 2 NN, Elev = 27°, wT = 130°) o TPI1 Target lLoad
o Pre-TPI2 procedures close to nominal. DATA VOICED TO STDH
] f
Pre-TPI1 relative range (may be done before entering checklist)

Post-TP12 procedures same as nominal maybe
- {Pre C/L)
Pg 6-2 TPI1 5PS Burn status ¢

STATE VECTOR UPDATING
general status report on TPI2, TPM1, TPM2.

(Pre €C/L) o Uplinked before entering checklist.
o Uplinked agafin before TPII.
o SXT and VHF marks after TPIl.
MANEUYER SOLUTION

TPI1 - STDN (Final pad only will be computed)

4]
o Pg 6-1 P52 (OPT 3)
[+]
]

APOLLO/SOYUZ COMMUKRICATION

o Request VHF ranging on for pre-TPI1 range data;

Jafter recording data, request VHF ranging off,

configure to SIMPLEX AM, to conserve Soyuz battery.

Pg 6~1 request Soyuz beacon on. w

[ [}

o TPI2 - CHC (P35) (Nominally zero) o Pg 6-2 report TPI1 completed.

o TPMI - CMC (P36) and HP-65 request VHF ranging on.
o TPM2 - CMC (P36) and HP-65 Pg 6-3 report TPIZ completed.

- X-]

Pg 6-4 request Soyuz orientation lights on.
report Apollo station keeping.
o Pg ¢-5 (nominal docking related comm)

R R B :

: it
5 Uy 5 1 soERR 20 E2: 3 : 33 L 45 | il]__ust
|

(3
~
M1

143

- -4

-68 -25

7 -111 ; -108
TPM i3 TS
18 +10, V/s “119 s =

0° +5 -1
TPi2 -5 TIME FROM TPI2-" 'y = w1y TINE TICKS

o L v SONTE
- 208 & WI
TRACKEG
@ TPMI & TPW2

/0°

§ PRZPARCD 2Y PB/CTPD X S
7 FELRUARY 1975 1] 40 0

SOYUZ RE-RNDZ  SOYUZ RE-RNDZ  SOYUZ RE-RNDZ  SOYUZ RE-RNDZ SOYUZ RE-RNDZ SOYUZ RE-RNDZ SOYUZ RE-RNDZ

SOYUZ RE-RNDZ

e-9 39vd



SUYUL RE~RNUL

SOYUZ RE-RNDZ SOYUZ RE-RNDZ SOYUZ RE-RNDZ SOYUZ .RE-RNDZ SOYUZ RE-RNDZ SOYUZ RE-RNDZ SOYUZ RE-RNDZ

o
>
o
P52 (OPTION 3) m
" o
P52 (OPT 3) (RECORD) N71 1ST STAR 0j01]0 1,
11002)
gonnt N71 28D STAR 0f{o0jo0
NO5(R1) § ERR
b 93 X
7 6YRO Y
TORQUING
- | ANGLES z
P00; CMC MODE-AUTO = [~ 1ol0
V49 MNVR TO NOMINAL TPIT BURN ATT (Pg 6 -2) INE OF uw 15101010
6YRO
4 TORQE sec [+ ] 0
GET HGA
- -«Soyuz beacon on.MAAK CONSA BIJIOYEH. l STATION AOS L0S PITCH YAM
1 <
- l[ s
CM2/DAC/25/CX02-BRKT, MIR (f8,1/250,=) 2 FPS
- UTILITY POWER-ON
‘ -
4 TSTON UPLINK (P27) (CSM & sovuz |
1 S.¥.'s'& TPI 1 TARGET LOAD) i
. ,IPIT PAD (COPY Pg 6 -2) ,
TPI12 TI6 {COPY Pg 6 -3)
- |DOCKING_ATTITUDE PAD_(COPY Pg 6-5)
q " 2
>
- _‘
m
b o
- \
—
~
— b \‘
o




8
TPI1 PAD DATA =
m
— NOMG NAL FINAL
‘ VASE [LOAD & JET, 2°/SEC) R ¢ . &
{11103} ILOAD WT, PT & ¥T) i . —
(013111} Tié MIN 2 ) ~
: sec |+ X v : -
P30 (VERIFY N33 & N31 PAD VALUES) £ ¥ ‘ Sl
212:00 A LN ‘/\31;3.3
- av My + i 0 . 0.0
] Wyt 12126
T T
60 TO SPS BURN CUE CARD (USE P41 IF av<19 FPS) N22 Ri+' i 0‘0 + 00
e ULLAGE AT -15 SEC
(BARE A) P 0 i ] + 0
. Yi+ 0:0 + 00
y AVC 011 614 ‘
P40 8T
AVC AT I6N |+ +
- AVC TAILOFF | - . -
= T T
] b LT LT i) I [ [T 1 1]
BURN ATT CHECK
. STAR )
. SA +
TPIU{ ./ . )(R =47 KM) - 0
0:00 — TRIM VE's +0.2) TA |+ g0
RECORD BURNTSTATUS
N ~=TP]11 completed.TFI1 BHiICJIHEH. o
1 P35E; VERIFY N37 PAD VALVE, SELECT TI6 OPTIOH (NS5 REG 2 = +ZERO)
V32E {P35 RECYCLE: RECORD Pg 6-3) ?
-1 ~«Turn on VHF ranging. SiIEITT SMEPIUAE DATRHI0TH. VHF RANGING SWITCH LIST
VHF RANGING SWITCH LIST, ACQUIRE VHF RANGING (R = 47 HM) SPS BURN STATUS
- VHF AM A-OFF(ctr) ATIS XX I ¢ ]
VHF AM B-DUPLEX ¢
. —-@ VS7E (START VHF RANGING) XXXXXXXXXXXXXXXXXXXXXXX VHF RANGING-ON{up) AFTER TRIM
-33:00 ; X UNREASONABLE UPDATE X VHE ANTENNA-RIGHT(verify)
. s X 1.00 M, 6.0 FPS X EMS FUNC-AV SET/VHF RHG avC
X XXXXXXXXXXXXXXXXXXXXXXX EMS MODE-BACKUP/VHF RNG
b T VHF RNG-RESET FDAL RIY
] / {IF ATTITUDE"
v NOT NOMINAL) P [ * \
H ~,
— F yit g
. N85 VGX 010,
] (IF ¥6>.2) .
4 V62 R 4
O
- pg
oD
- m
N
t
N

SOYUZ RE-RNDZ

SOYUZ RE-RNDZ SOYUZ RE-RNDZ

SOYUZ RE-RNDZ

SOYUZ RE-RNDZ

SOYUZ RE-RNDZ

SOYUZ RE-RNDZ



SOYUZ RE-RNDZ

- 6:00

+ 3:00

+ 4:30

L R

np <~ >

SOYUZ RE-RNDZ SOYUZ RE-RNDZ SOYUZ RE-RNDZ SOYUZ RE-RNDZ SOYUZ RE-RNDZ SOYUZ RE-RNDZ
©
>

XXXXXXXXXXXXXKXXXXXXXXX 8
X UNREASONABLE UPDATE X
X 1.00 NM, 6.0 FPS X o
KXXXXXXXXXXXXXXXXXXXXXX TP12 PAD DATA &
NOMINAL FINAL
N37 WR{* +
T16 TPI MIN | * +

UNSTON HP-65 KIT (U1) & CHECKLIST {R1) SEC |+ +

HP-€5 CHECKOUT (Pg 1)

REMOVE POLAR PLOT 1P12 ONBOARD DAT

A
P35 RECYCLE P35 FINAL COMP

V83E, SET ORDEAL {FDAI 1) oS R 2 ELEv

ns8 S¥ppp |+ 1010 +]010

Vel O[O +jofo

ar(re/ren) | * 40 0 0/0] |+|0]0

81 av, olo 00 R

8¥pr sy, |l j0]0 010

8, 0|0 010
Inse a¥

SET HDSUP FLG (V25N7E, 106E, 2000E, 1E) o “F g 2 0]0

LOAD M78 REG 3 = ZERQ (V23H78E, +E) TGNORE ATT ERROR NEEDLES (tos) “R 010

P35 (FINAL COMP: RECORD) & UPLINK ACTIVITY LIGHT D olo olol -

PRO, NS9F (RECORD)

RHC-MNVR TO ZERO ROLL {ROLL RIGHT)

Pa1

(R = 21 KN)

TRIM V6's +0.2)

P36 (VERIFY TRACK ROLL ATT ~ ZERO DEG)

-=TPI2 completed. TPI2 BUIIOJHEH. )

REACQUIRE VHF RAGIMG (R = 18 KM) b4

CENTER SOYUZ IN SXT WHEN 3

FOAl 1-ORB RATE , READING HP-65 DATA 8 AND TA m

XXAXXXXXXXXXXXXXXXXX XXX &

o AND TA HP-65 DATA FOR TPI2+4:30 X UNREASONABLE UPDATE X =
X 0.50 NM, 3.0 FPS X Sy

XXXXXXXXXXXXXXXXXXXXXXX ~

o




+12:00

+15:00

+16:30

+20:307
+21:00

+19:30 |

XXXXXXXXXXXXXXXXXXXXXXX
X UNREASONABLE UPDATE X
X 0.50 M, 3.0 FPS X
XXXXXXXXXXXXXXXXXXXXXXX

SM RCS QUAD HTRS(4)-OFF (ctr}{274)

R HP-65 DATA FOR TPI2+7:30

NN e e 2

R, 8 AHND TA HP-65 DATA FOR TP12+8:30
PRO (P36 FINAL COMP: RECORD)

P41

P36
V25N33E (LOAD TPI2 TI6)
~«Tyrn on your orientation lights. BKIOUATE BALM OTHH OPHIHTALIH.

>

CENTER SOYUZ IN SXT WHEN
READING HP-65 DATA 6 AND TA

\J

o AND TA HP-65 DATA FOR TPI2+16:30

R HP-65 DATA FOR TPI2+19:30

g T T S 3 ()

R, © AND TA HP-65 DATA FOR TPI2+20:30
| | PRO (P36 FINAL COMP: RECORD)

P41

_@ P37 (ACCEPT AUTO MNYR)(N54 = R,R,8 FROH HAVIGATED STATE VECTORS)
STON HP-65 KIT(U1) & CHECKLIST(RT)

{ CMC MODE-HOLD (MOHITOR LOS RATES AND RANHGE RATE)

PRE-BRAKING SWITCH LIST (Pg 6-4)

-

PRO (P48)(N77 = R,R,8){(R, R FROM R27 VHF RANGING FILTER)

V48E (LOAD 0.5°/SEC)

VTR/DAC SWITCH LIST (Pg 6-4)N

NULL LOS RATES AND ADJUST RANGE RATE TO BRAKING GATES.
N83 (AVX,AYX,AVZ COHT OPTIOHAL)

STATION KEEP ON SOYUZ +X AXIS (Rx150 FT)
~=<APOLLO stationkeeping.ZCTh 3ABUCAHHE
ATIQJUIOHA.

TPM1 ONBOARD DATA

P36 FINAL COMP TPM1 CHART SOLN
NS9 avg 00
AV(LOS) AVR 0!0
sy | o]0
TPM2 ONBOARD DATA

P36 FINAL COMP TPMZ CHART SOLN
K59 ave olo
Yigs) M 0/0

8V, 0l0

PRE-BRAKING SWITCH LIST

MAN ATT(3)-RATE CMD
LIMIT CYCLE-OFF
DBD/RATE-MIN/LOM

BMAG MODE(3)-ATT 1/RATE 2
SC CONT-SCS

FDAI SCALE-5/1

FDAI SELECT-1/2
FDAI SOURCE-ATT SET

ATT SET-GDC

THC PWR-PWR

RHC PWR NORMAL #2-AC/DC

RHC PWR DIRECT #2-MHA/MNB
AUTO RCS SELECT(16)-MNA/MNB
THC-ARMED

RHC #2-ARMED

VIR/DAC SWITCH LIST

VTR: POWER(3)-ON(UP)

DAC-ON
(IF desired)HDC CX06

HEAD WHEEL DRIVE MOTOR-ON (MOTOR ON LT-ON)
MODE-RECORD (RECORD LT-ON)

BRAKING GATES o(DEG)
R(NM) R(FPS) R(FT){ SOLAR 800Y
PANEL
1.00 30 6000
.50 20 3000 | 0.5
.25 10 1500 1.0
.08 5 500 3.1 1.0
.05 300 5.2 1.7
.03 200 7.9 2.6
.02 130 3.9
201 60 B.4

SOYUZ RE-RNDZ

SOYUZ RE-RNDZ SOYUZ RE-RNDZ

SOYUZ RE-RNDZ

SOYUZ RE-RNDZ

SOYUZ RE-RNDZ

GL/L/9 31va

t-9 39vd
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SOYUZ RE-RNDZ

SOYUZ RE-RNDZ SOYuZ

RE-RNDZ SOYUZ RE-RNDZ

RE-RNDZ SOYUZ RE-RNDZ

SOYuZ

(05000) _|
{00500)

V25N22E (LOAD DOCKING ATT) (Pg 6-5)
-xInjatiating orientation of Apollo
MNYR TO DOCKIKG ROLL ATT

V62E (REF ERROR NEEDLES)

VTR/TV SKITCH LIST (Pg 6-5)

-xQrientation established. CPHZHETALN
-xInitiate docking orientation as programmed.

LEANIEAR COPH SR ATOLICHA.

o

V44E (VERIFY DOCKED DAP LOAD){DC HOT ACTIVATE UNTIL

DOCKING 1S COMPLETE)

EMS FUNC/MODE-AV SET/STBY
SET 4¥C = -100.0 FPS
EMS FUNC-aAY

ACTIVE DOCKING PREPARATION CHECKLIST (Pg 1-20)

MONITOR SOYUZ MKVR ON SOYUZ +X AXIS

SC CONT/MODE-SCS/FREE
ACTIVE DOCKING CHECKLIST (Pg 1-21)

M/SOYUZ INTERFACE SEA MPR

SOYUZ MNVRS TO DOCKING ATT

TV- GRD CMD

SUNSET IN
~ 5 MIN

DOCKING ATTITUDE

N22 Rt _jo0jo
NE o]0
Y he 0 0

YTR/TV SWITCH LIST

VTR HEAD WHEEL DRIVE MOTOR-OFF (400)
(MOTOR ON LT-OFF)

ON TV CAMERA AT LOCATION 606:
CAMERA-AVG, SLAVE, LINEAR
LENS (F, ZOOM, FOC)-22, 25, infinity

P
m
[}

X
=
G-9 I9Yd

GL/L/9 3lva
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BASIC ASSUMPTIONS

o HGA will be deployed ASAP after SEPARATIONR HiVR

o No IMU re-alignment (maintain Launch REFSMMAT}

o STDH tracking not as accurate as CMC SXT tracking.

o STDH SOR1 & SOR2 maneuver solutions will be computed using CHC state vectors.
0 P52 OPT 3 will be performed during first 3 night periods following SEP.

o Pre-TP1 AN = zero nm, TPI to TPF ut = 200°,

o Return to Launch C/L after Station Keeping for Docking, Extraction, etc.

PAD DATA SUPPLIED BY STOH

STATE VECTOR UPDATING

0 Uplinked after RC
o SXT marks during each day period folling HC
o Hav programs- P20 OPT 4 used pre-SOR2, P36 used post-SOR2
o W-Matrix initialization- Load with 2000/2 before first mark,
Force initilization {VI93E) to occur with first mark
of each of the 3 pre-SOR2 marking periods.
ilo initilization desired (bypass MINKEY)
during the post-SOR2 marking periods.

MAHEUVER SOLUTIONS

o Pg 7-¢c GET, HGA's & ATT's for ATS coverage
o Pg 7-¢ HC Final Pad, SORY Final Pad
o Pg 7-1 1ST INTERCEPT TIME Pad, TPI TIG Pad, SOR2 Final Pad
o Pg 7-2 20D INTERCEPT TINE Pad
7-4

o NC, SOR1 & SOR2 - STDH (final PAD only will be computed)
o TPI, TPM1 & TPMZ - CHC(P136)

ONBOARD TARGETING

o Pg

DOCKING ATTITUDE Pad

o TPI -

Use P36 instead of P35 to compute solution

STDR UPLINKED DATA

o State Vectors {before Post-MC SXT marking)
DATA VOICED TO STDH

SEP status
Pg 7-c P52 (OPT 3), HC Buran Status, SOR} Burn Status

Load 1ST INTERCEPT TIME (pad Pg 7-1), allows final comp
to be done 23 min instead of 3 min before TIG.
o Recycle
PRO for Final Comp at TIG-23 min,
Key V16HBIE and record AVX & A
Use P30/P41{40) with P36 HB81 values of AVX & AVZ and
with AVY = Zero, (Hote: will have to load H33 in P30 with
TPi TI1G, since P36 computed one to be 3 min from PRO)
o TPM's - Use 2ND INTERCEPT TIME (pad Pg 7-2) for both midcourses
TPH1 is 38 min instead of 12 min after TPI

o
[4
o Pg 7-1 SOR2 Burn Status
[

General status report on TPI, TPM1, TPM2

TPN2 is 12 min (nominal) after TPM2,
which is 40 min instead of 24 min after TPI

2 % NN
, \ : S
S 7L g N 53
g CAN LIRS,
> . 3 BOOSTER RENDEZV
= %
% ; st expanpeo: scALE [TTTTATEHTH s
SEP, joess '1§ir30 ] HiHH AATERsRSIRISRRIRRISTARIRARRRITAR
I N A iy ey
' RANGE TO BOOSTER (NM)THH L i i 1 1
; H - /] T
o = , T
120 ST T : L
Ly ‘j:?:: “ . 4 HH
n‘o SR T I /
e ot s o oy, . T HHG T RDOT (FPS)+
A00°FhiH ; R T /,fj e oal o
ae b ot T~ Y flo {00, 4 p o Ry 0 @i Jv// 1 : 1 +10
. ; Xy iege 084 L o e i ? Y d
vy AL T /\4 ihi 10 v 5 MIN TIME TICKS
SO P Y. og Asad! fagt Euid ! b gy 11,
L0 0o 0as 1 QNG N - T vawsSUNSET
S TPMT, T A iy, 0 W50/ TIME FROM TP (MIN
WIS y ® I
2 iy ta EXPANDED SCALE {___3TRACKING
PREPARED RY PB/CTPD ‘ J (. 7 4
1€ APRIL 1975 30° s oG / ® BURNS
BOOSTER RNDZ BOOSTER RNDZ BOOSTER RNDZ BOOSTER RNDZ BOOSTER RNDZ BOOSTER RNDZ BOOSTER RNDZ

BOOSTER RNDZ

SL/1/9 31va
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BOOSTER RNDZ BOOSTER RNDZ BOOSTER RNDZ BOOSTER RNDZ BOOQSTER RNDZ BOOSTER RNDZ BOOSTER RNDZ
-
>
[ep]
m
o

2+00 | L <
(11002 A
BDA (01111 T 11002 YoRR S
1Bl SEP_@ 00+12 ranEll S UPLINK STATE VECTORS ott) X
POQ TRANSMIT P52 DATA T
A TRANSMIT SEP STATUS
(11002)] g 855%%?%@11%‘3 7 VorE %OAD +2000, 420,41 B
V93E (W-MATRIX INIT) i
)| (EXCEPT STEP 7, RCS y56E (TERMINATE P20) HAWE o %’}'EE'SXSPEOR"EQP%&
| C"gggﬁg*;") OF LAUNCH . L@ P20 (OPT 4) i .
VA8E (LOAD 2 JET) § “gfnz%o-ng’li’o\: Ei101)5wxs
P52 (OPT 3) RECORD Pg7-C 7
- P20 (OPT 5) . T T
(N78=180,0,180) (N70=47 ) vl 5
PGA DOFFING NFL T_J V56E (TERMINATE P20)
- - i SOR1 PAD COPY Pg 7-¢
A SOR2 PAD COPY Pa 7-1
g V48E LOAD WT, PT & YT-
.
’ P30 (LOAD N33 & N81)
. , s i P41 (IF AV<19 FPS)
: NC PAD COPY Pg 7-c
V NFLE L T ]
gl TRANSMIT P52 DATA 51 gggoko BURN STATUS
. V4SE LOAD WT, PT & YT . — V56E (TERMINATE P20 -
VS6E (TERMINATE P20) woEl ; ( ) VI3E (W-MATRIX INIT)
P30 (LOAD N33 & NG1) P52 (OPT 3) RECORD Pg 7-c L@ P20 (0PT 4)3
- T : < _(N78=0,-35,+180)
— s P20 (OPT 5) _ —~ -
P40 (N78=180,0,180) (N70=47) X (=G0 T0 Pg 7-1
T B L T TRANSMIT S STATUS
|ros NC @ 1439 i} ORRpgq 15 V56E (TERMINATE P20)
RECORD BURN STATUS TRANSMIT P52 DATA 1 V48E LOAD WT, PT & YT
R[] P Pt o) TAN GYRO COMP UPDATE (P27) P30 (LOAD N33 & N&1) =
4 A TRANSMIT NC BURN STATUS - VS6E (TERMINATE P20) 4 : s
MADEE T CMC MODE-FREE P20 (0PT 4) RECORD BURN STATUS o
S P52 (OPT 3) RECORD Pg 7-G ' Q@ o 8 V24N1E LOAD 1ST ) ~
[ poo 7500 IS (N78=0,-35,+180) =155 INTERCEPT TIME Pg 7-1 ~
CMC MODE-AUTO X X V25N33E_LOAD TPI TIG ~
T T p36(BYPASS MINKEY OPT)




BOOSTER RNDZ BOOSTER RNDZ BOOSTER. RNDZ BOOSTER RNDZ BOOSTER RNDZ BOOSTER RNDZ BOOSTER RNDZ

o
™
o
SOR2 PAD DATA m
H XXXXX XU XXX XXX KX NOMINAL FINAL
As X UNREASONASLE UPDATE X~ T 3
(11002) 4 TX X 0.50 M, 3.0 FPS X N33 w ot 0:015 * —
(C01111) ST YU n i v Ny : X4 0 N
. § 116 MIN [T >
1 § SOR2 sec |+ 010010 +
{11 et x|t 010137
AY +
. | e RS
AV, |4
TRANSMIT SORT BURN STATUS (Pg 7-c) z
N22 - Ri*]1(718,010 + 0|0
15 +131015,0(0¢ |~ 01{0
-12:00 i y56E (TERMINATE P20) SOR2 P
V48E (LOAD WT, PT & YT) yi1+1215/9(010 + 0|0
P30 2V, 0i1{8]3
LOAD N33 & N81 PAD VALUES o
SPS BURN STATUS l;T ]+[ I l ] ]J
] e DO ] ] T[]
AFTER TRIM
P40
h AVC h D l l l
- + BURN ATT CHECK
FDAI R
= {1F ATTITUDE R STAR
NOT NOMINAL) P
41 o+ SA | + 0
] . TA | + 00
. N85 v6X 0fo
0:00 - (IF ¥6>.2) oy o]0
TRIM VG's +0.2) . .
RECORD BURN STATUS V62 0fo0
— | vz:ni.szz ;25 (]NOT. OFT TRACRGPETT TOFFS)ET(S)
V24N1E (L ST INTERCE IME) (Pg 7-1)
i V25N33E (LOAD TPI TIG) (Pg 7-1) 1ST INTERCEPT TIME PAD
(TPF IS 36 MIN PRIOR TO SUNSET)
] P36(BYPASS MIRKEY OPTIiON) NOMINAL  UPDATE
N ADDR 013[6§3]3
Rl 0{0]213(4
B R2) 110431140 -
"
i s g
- X —f
T TPI TIG PAD m
7 HOMINAL UPDATE o
-~ N33 HR| + 0|0 |6 + z :
SEc] + 010j0]0f |+ -




\\_//

11002)
(01111} ]

— > -

-

-35:00

XXXXXXXXXXXXXXXXXXXXXXX
X UNREASONABLE UPDATE X
X 0.50 NH, 3,0 FFS X
XXXXXXXXXXXXXXXXXXXXXXX

PRO at TIG -23 MIN (P36 FIMAL COMP: RECORD)
NBIE (RECORD AVX & AVZ)

POOQ
2ND INTERCEPT TIME PAD (COPY)
DOCKING ATTITUDE PAD (COPY Pg 7-4)
TRANSMIT SOR2 BURN STATUS (Pg 7-1)
ACQUIRE ATS HGA: MAN, HIDE P , ¥

S-BD ANT IND > 1/3 SCALE, HGA: REACQ, NARROW

CM2/DAC/25/CX02-BRKT, MIR({fB,1/250,=) 2 FPS
UTILITY POWER-ON

V48E (LOAD 4 JET, 2°/sec)

RHC-MNYR TO ZERO ROLL

P30

LOAD N33 (TPI TIG PAD Pg 7-1)

LOAD N81 (AVY=ZERO, RECORDED P36 AVX & AVZ)
V24N1E (LOAD 2HD INTERCEPT TIME) (Pg 7-2)

2ND INTERCEPT TIME PAD
{TPF IS 16 MIN PRIOR TO SUNSET
NOMINAL umm

Nt ADDR 013/6]313

) 0(0{2]4]3

R2 2121641]0

TP1 ONBOARD DATA

NOMINAL P36 FINAL COMP
N59 s -10]0(0]0[9 010
8oy Vx| +]10|0]0]0}0 6lo
Ml +]10]0f0]9}! 0}0
vienste  av,[ - [0[0[0{09 0o
Ny |+ |{0]0j0j0j0]|+]0j{0{0[0}0
M +j0j0j0]94! 0j0

BOOSTER RNDZ

BOOSTER RNDZ BOOSTER RNDZ BOOSTER RNDZ

BOOSTER RNDZ BOOSTER RNDZ

BOOSTER RNDZ

GL/1/9 3lva
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BOOSTER RNDZ

BOOSTER RNDZ

BOOSTER RNDZ

BOOSTER RNDZ

BOOSTER RNDZ

BOOSTER RNDZ

BOOSTER RNDZ

{11703) _

(01111)

+20: 00

 —4 IR0

P41 (IF AVCQ19 FPS)

.II‘(R ~ 6 NM)
TRIN V6's $0.2)

P36(BYPASS MINKEY OPTION)

JNM—J

MCC milL ADVISE.
s4¥++FQR NQN-STABLE ORBIT TPI***ww+
* MLVR TO 0, SZ,0 (KON BURN ATT)

*
V2451E (LOAD 2MD INTERCEPT *
TIKE) {Pg 7-2) *

V25133E (LOAD TPI TIG) (Pg 7-1) *
*

*

p3¢(BYPASS MIKKEY OPTION)

PRO AT TI6-3 MIN (FINAL COMP)

TPI
TRIN V6's +0.2)

ttii‘lil'fl"rﬁitttiittittiiiii*if

*
*
*
*
*
*
* *
* *
* *
* *
* V37E30E, PRO OK N33 & N8I *
* *
* V37E4VE (IF AV<19 FPS) *
* *
* *
* *
* *
- *
* *

XXXXXXXXXXXXXXXXXXXXXXX
X UHREASOMABLE UPDATE X
X 0.50 RM, 3.0 FPS X
XXXXXXXXXXXXXXXXXXXXXXX

€-L 39vd
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TPM ONBOARD DATA

SL/1/9 31va

g | XXXXXXXXXXXXXXXXXXXXKXX
¢ s X UNREASONABLE UPDATE X TPM1 TPHZ
4 0.50 NM, 3.0 FPS X ,
{01111} s |T XXXXEXXXXXXXXXKXXXXXXXX 58 swe T Tojo 00
2 T 12 Vgsy e 00 010
+25: 00 = PRO (P36 FINAL COMP: R
§ ( I uco ECORD) sy, ol0 olo
i pal
PRE-BRAKING SMITCH LIST
—
MAX ATT(3)-RATE CMD ATT SET-6DC
+28: 00 | TPM1 LIMIT CYCLE-OFF THC PNR-PWR
DBD/RATE-MIN/LOW RHC PWR NORMAL #2 -AC/DC
J P36(BYPASS MINKEY OPT BMAG MODE(3)-ATT 1/RATE 2 RHC PWR DIRECT § 2 -MNA/MNB
V25N33E [LOAD TPI TIG) (Pg 7-1) SC CONT-SCS AUTO RCS SELECT(16)-MNA/MNB
§ & FDAI SCALE-5/1 THC-ARMED ,
—1 FDAI SELECT-1/2 RHC #2-ARMED
7 X
T : 3
a0 T \\ BRAKING GATES 2(DEG)
M - | .
- ol \ R(NM) R(FPS) R(FT)|BOOSTER
:10 1 \ DIA
- HOTE: IF BOOSTER DIA%5° (distance between cross 3:0 1 z 1.00 30 6000 0.2
and mark to left or right of cross) START .50k \ \ .50 20 3000 0.4
4 BRAKING PROCEDURES IMMEDIATELY. : \ A .25 10 1500 0.8
1401 \ \ .08 5 500 2.5
- 7 .30 \ \‘ .05 300 4.1
+37:00_| | |— PRO (P36 FINAL CONP: RECORD) 20k \ \ o ol o2
: \ . . .
. .01 60
1] P41 0 \ \
& 2:00 A X
-4 \ \
W AT 50 \ BOOSTER DIAMETER
+40:00 M (MIN:SEC) . 40]- \ N IN COAS N
4 P37 (ACCEPT AUTO MNVR)(N54=R,R,0 FROM NAVIGATED STATE VECTORS) 130
LOAD EMS WITH CMC RANGE RATE (NOM ~-15 FPS) .20k
CMC MODE-HOLD (MOHITOR LOS RATES AND RANGE Ii COAS)
PRE-BRAKING SHITCE LIST (Pg 7-4) 101~
:00
T DAC-ON: HDC/CXO06 1:0 10430
i V37EATE (MONITOR LOS RATES AND RANGE IN COAS) :50}~ )( .20+.07 NM)
ESTABLISH MINIMUM CLOSURE RATE=-15 FPS .40k *»2°
i RULL LOS RATES . }l.zm.w NM)
ADJUST RAHGE RATE (EMS) USING FOLLOWING PROCEDURES . :39) 5943.5°
] EMS FUNC/MODE-AV/HORMAL (EMS LOADED WITH POST TPM2 R) .20k "2'14: 58 n)
ESTABLISH EMS=-15 WHEW DIA=.4 DEG (R=.5 HM), THEN ~
a WHEN DIA=.8 DEG BRAKE EMS TO -10 (R=.25) tof }‘5%2.5"
, . . [ Y [ 141 AN -14+.08 M)
] OETAIN AT FOR CRANGE IN CGAS {(1° T0 3°, 1° T0 2°, o 5 10 15 20
. 1.5° T0 3.5°, OR 1.5° T0 2.5°) .
i USE CHART TO DETERMINE R FOR FIRAL BRAKING R (FPS)
i DOCKING ATTITUDE
UPDATE
h STATION KEEP ON BOOSTER +X AXIS (Rv150 FT) SUNSET N22 R |* 0|0
EXTERIOR LT RNDZ-SPOT AT 7442
G0 TG LAUNCH C/L (L/4-3) p | 0/0]
Y + 0 0

BOOSTER RNDZ BOOSTER RNDZ BOOSTER RNDZ BOOSTER RNDZ BOOSTER RNDZ BOOSTER RNDZ BOOSTER RNDZ

¥-£ 39vd
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GENERAL CONMUMICATIONS

OBHAfl CBA3b

1. SAY AGAIN SLOWLY
2. HE WILL CONMPLY
3. 69 BACX TO STEP N0,

4. PITCH UP (DO¥N)
5. ROLL LEFT (RIGHT)

6. YAW LEFT (RIGHT)

7. BACK AUAY

8. STANMD BY

9. COITINUING NORMAL OPERATIONS

T 10, MCC WILL REPORT ABOUT THE
PROBLEN

11. PROBLEN 1S:

CONTROL SYSTEY

ELECTRICAL POUER SYSTEN
TEAVIRONNENTAL CONTROL SYSTEM

COIWNICATIONS SYSTER

SERVICE PROPULSION SYSTEN
"GUTDANCE AND MAVIGATION

12. CHECKIME OUR SYSTEN
13. CHECX YOUR SYSTER

14, ME HAVE A NELAY BUT CONTINMUIRG
HORMAL OPERATIONS

15. D0 NOT IMITIATE (ORIENTATION
FoR DJICKING, IMERTIAL ORIEN-
TATION)

16.1 MADE A MISTAKE

17.6IVING A CORRECTION

15. MOSCONW GIVES PERMISSION TO SQOYUZ
FOR:

DOCKIRG
TRANSFER
UACOCKING

MOBTOPHTE MEIEHHO

BYIAET CEMAHO

BO3BPAI'ANTECH K DIVHKTY f ____
TAHTAX BBEPX / BHU3 /

KPEH BJEBG/ BIIPABO /

PHCIAHBE BITBO/BIIPABO/
OTGHIIATE HA3AZ

BYHBTE HA NPHEME

TIPONIONKATM TFTATHHE OMEPALMHM
YTl COOBLMT O HEHCITPABHOCTH

HEMCHPABHOCTB B:

CHCTEME YIIPABJIEHHA

CUCTEME DJIEKTPOITATAHAA

CHCTEME AH3HEOBECIIE'EHHA
CHCTEME CBA3H

MAPLUEBOR JIBUTATIUILHOH YCTAHOBKE
CHCTEME HABrIEHWA W HAEHTALHH

[IPOBEPAN HALY CHCTEMY
[IPOBEPSTE BAIlY CHCTAW

¥ HAC BHIA 3AJIEPFXA HO {IPOJCJIKAEM

WTATHHE ONEPALMH

HE HAUMHAATE /OPMEHTALMD 171
CTHIOBKH, HHEPUMAJIBLHYD OFHEH-
TALD/

i OWHECH

AT TNOMPABKY

Mocksa nmaeT paspeuwende Coway Ha:
CTHKOBKY

nepexoxn
PACCTHKOBKY

21,

22.

24,

25,
26.
7.

32,
3.

u,

ADDITIONAL RENDEZVOUS PHRASES

JIOTIONHHTENBHHE ©PA3N I8 CBA3H [IPH BCTPEYE

. CANNOT (RECEIVE, TRAUSHIT) o

VHF (AM, Fi)

VHF (AN, F1) COMMUNICATIONS ARE
(HEAK, INTERMITYENT)

GO OVER TO VHF (AM, FU) FOR
COIMUNICATIONS

WILL TRY (VHF AN, VHF Fi', RANGIYG)
AT CLOSER RAHNGE

RANGING LOCKUP NOT ESTAB-

LISHED

APOLLO CANNOT SIIWULTAMEOUSLY
HAINTAIR BOTH RANGING LOCKUP

AND VOICE COMMUNICATIONS

NCC HOT COMPLETED

APOLLO CANNOT PERFORM

DOCKING HILL RE DELAYED AT
LEAST TNO ORBITS

STATIO'IKEEPING HOT ESTAB-
LISHED

RANGE —

RANGE RATE

CAN SOYUZ HMAINTAIN
(ORIENTATION FOR DOCXING
INERTIAL ORIEMTATION
NRBITAL ORIENTATION)?
20 10T INITIATE

20 N9T SEE YOUR (BEACOY,
ORIZHTATION LIGHTS)

TURNING NM FLOODLIGHTS

HE MOTY /IIPMHHMATL/MEPENABATH/
nc yiB /aM, W/

CBS3b 110 YKB /AM, UM/, /CJIABA{,
MPEPHBAETCA/ .

[EPEAIMTE HA YKB /AM, UM/ 1A
CBA3H

MIONPOGYD CBA3ATHCA /TI0 YKB AM,
yM, [IPH MBMEPEHHM JIAJILHOCTH/
HA BOJIEE BJM3KOM PACCTOSHHU

PEXHM M3MEPEHMA IAJIBHOCTH HE
YCTAHOBJIEH.

wATOJUIOH" HE MOXET NOMLEPXMBATE
ONHOBPEMEHHO ¥ M3MEPEHME [AJIb~
HOCTH W 3BYKOBYK CBfI3b

HCC HE BUIIOJIHER

SATIOMAOH" HE MOXET BHINOJIHATD

CTHKOBKA BYJIET OTJIOKEHA [10 KPAM-

. HEA MEPE HA IIBA OBOPOTA

3ABHCAHHUE HE YC''AHOBJIEHO

JWIBHOCTh —— MWD

CKOPOCTb CENMNEHHA _____

MOXET JH "COM3" MOJIEPKHBATD
/OPMEHTALAO JUI_CTHKOBKH
MHEPUMATILHYO OPHEHTALN
OPGHTAJLHYR OPMENTALHK), ?

HE HAYHHAHTE

HE BHXY BANETO /MAIKA, OI'HEM
OPHEHTALIMH/

BIJIOYAD TTPOXEKTOPH

ENGLISH/RUSSIAN

GL/1/9 3LvQ
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PITCH
Zes U
Xes
ROLL
RIGHT
SYuz

APPROACH MODE
(PERISCOPE ALONG + Xcg)

SOYUZ ATTITUDE MNVR INSTRUCTIONS (UNDOCKED)

YAW
LEFT

SOYUZ

ORIENTATION MOOE.
(PERISCOPE ALOWG - V)

SOYUZ ATTITUDE MNVR INSTRUCTIONS (DOCKED)

TDESTRED SOYUZ | SOYUZ ATTITUDE MWR INSTRUCTION | sovuz || DESIRED APOLLO | SOYUZ ATTITUDE MNVR INSTRUCTION |pnyz | €

ATIIWDE  [aperoach wooe | omientaTion wooe | AXEs [{  ATUERHE APPROACH WODE | ORTENTATION MooE | MXES | §
ROLL RIGHT (LEFT)] ROLL RIGHT YA LEFT Xcs ||roLL RIGHT (LEFTY ROLL LEFT YAW RIGHT Xes | x
PITCH UP (DN) PITCH UP PITCH UP Zes |lervon up (ow) PITCH DN PITCH DN Zes | v
YAW RIGHT (LEFT) | YAW RIGHT ROLL RIGHT Yes  ||vaw RIGHT (LEFT)| YAW RIGHT ROLL RIGHT | 'cs» z

¢-8 39vd
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: POLAR PLOT FOR SXT TRACKING, RECORD @ : V76/N77*
T R RDOT g/o T R RDOT @/e V85/N53
' FOR COAS TRACKING, RECORD 6: FDAI ORDEAL PITCH
V83/H54
P37/N54
P48/N77*
..... - *NOTE: If data selected while running
V76 in the optimizing mode,
“““ T : reference G&C C/L (G/4-7)
Ll for restrictions on angle
1 calculations.
1 3 4 EXPANDED SCALE
: : 5 £ —g'EDmMﬁS:‘CAL HEHHERGE o sovuz ou T T,
= pass sgEny 4 \B. it
20 549. g =5§Q— H ;gq 4100 120 140 160 180 200 220 240 26 0°
ST 0151035 1055107 F107 HHh 38 HHT HH
G -207 -30F -40 5-50FNSR 37 ¥ 22811732 Iﬁ.j_“ T ROOT (FPS)
0 -20 1 »LA'J '3”7,' 1| L ‘3-2
-+ =30 NCC - > o
+15 R RDOT_(FPS) TIME 10 60 30 40 JFTNC2
+10 115 ;
+5,
+25 » TPIZZMEDIUM SCALE ’
h RDOT (FPS) 55
]wl
£90°
)
L 1 b .
11 800 20°
EXPANDED SCALE
©
79, 60 50° 49° 39 PREPARED BY FPRB/CTPD

1 5 SEPTEMBER 1974

POLAR PLOTS

L-6 39vd
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POLAR PLOTS

POLAR PLOT FOR SXT TRACKING, RECORD @ : V76/N77*
T R ROT g6 T R ROT  B/0 . V85/H53
' FOR COAS TRACKING, RECORD 6: FDAI ORDEAL PITCH
V82/N54
P37/N54
- P48/N77*
*NOTE: If data selected while running
V76 in the optimizing mode,
reference G& C/L (G/4-7)
for restrictions on angle
calculations.
) > 3 5 ET'E XPANDED SCALE
0 15 -20 25 QED[UH SCALE i i
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