
CMC FAILURE CMC FAILURE CMC FAILURE CMC FAILURE CMC FAILURE CMC FAILURE CMC FAILURE 

150+30 ~ u' 
! TPI PAD DATA 

-24: 00 S A R HP-65 DATA FOR TPI-24 (GET) IOUNAL PREL IMI~.RY FINAL 

T R S ~37 till ' lXIX 0 5 01 - !XIX I + V<lX 
I TIG TPI MI~ + XiX :xJ5 1 4i --:>G~ + )< A.,-'" 

.'.,' I TPI FINAL PAD (COPY) 'lX 2 5 IX[)( -[X X X .f>< i D< rx s£c 

.' I +[X LX IX ]X l>< X; 
i 

1181 !Io'l 119~5 

,V
TPI AV, +X IXO 0 7 IX IX [X IX - 'VZ -IX 1X1 0 0 [X ;;( ex: IX 

WCSjVF/BT + 2 1 9 5 5 
.v 'V~BT + o 0 7 0 4 
(LOS\Vo'BT + o 0 0 0 0 

-16:00 R HP-65 DATA FOR TPI-16 (GET) 
,v

c X XO 0 ~ 2 X X X lX 
BT X XO 0 0 1 X X X IX r 50+401- 1122 R + 3 5 9 0 0 + 0 0 + 0 0 

-14: 00 R HP-65 DATA FOR TPI-14 (GET) (SI'S p + 0 2 9'0 0 + 0 0 + 0 0 
MNYR TO BORESIGHT tOAS ON HORIZON 

180=345, H=1181 
USI .. - 0--0 

SET ORDEAL (FOAl 1) 
1181 ) Y + 2 0 0 + 0 0 + 0 0 . 

-12:00 • SET ASCP tw TO TPI BURN ATT 
ue AT 1611 +1)( IX X +X X X +X X IX 

RCH-MNYR TO ZERO ROLL (ROLL RIGHT) A vt fAllOfF -X t>< -X IX1 -IX IX 

- I lIlT .1 + !XIXIXlXlXI IpT LI I i I IYT U I I I 
I GO TO SPS BURN CUE CARD(StS A) 

BURN ATT CHECK BURN ATT CHECK UPDATE 

(BANK A) 

I STM: ~++tl~1 
STAR ~ X X D< 

I rOR HP-65 SOLUTION J MNYR TO AND MAINTAIN ORDEAL BURN ATT (~~6·/SEC) SA + 0 

- I 
(BURN AYT SPS) -

TA + 0 0 

~ 
-,. 

TPI OOBOARD DATA 

150+50 I- SUN 

RCS X AXIS 
1 FPS-2. 50 SEC x.~r.:W:XX)(xXXXXXX~XXXY.XXXXXXXXXr.x TPI HP-65 SOlN 
RCS VAZ AXIS X N81 CIIIf' LIMITS PIA X TlGI 

, 
1 FPS=5.00 SEC X X 

TPI STili SOlH PRJI'[ A'X >< X X 
X I F STili SOUl NOT AVAI LADLE X A' y IX X X X IX 
X USE HP-65 SOl" X 
XXXXY.XXXXXXXXXXX~X~XY.XXXX~XXr.x AV Z ;X 

0:00 _ ITP1I (359,29/29,2) (R-21.2 NM) 

-~;: -cTPI completed.TPI 8Hl£~nEH. 
REACQUIRE VHF RANGING (R-IB NM) I CENTER SOYUZ IN COAS WHENI OIID£AI. BURN An X ~ X 

READING HP-65 DATA e AVi (IN PlANE) + >< X 
+4:30 e HP-65 DATA FOR TPI+4:30 • v TAIL OFF -)< X Xl 3 0 

r 51+00 ~ AVc ' >< X 

) ) ) ) ) 



+7:30 

+8:30 

+16:30 

+19:30 

+20:30 

T 
¥ 
R 

51+30 

') 
/ 

CMC FAILURE 

S M ~ C 5 Q vA D h T R S ~ 4 ; - 0 F F (c ... r : \ ~, Of J 

R HP-65 DATA FOR TPI+7:30 

RAND e HP-65 DATA FOR TPI+8:30 

~
c PWR-ON(up) 

PMl BURN ASAP WITH SOyUZ BORESIGHTED 
~VF RCS WITH EMS) (~VO TIMED RCS) 

REACQUIRE VHF RANGING (R=ll UM) 

RCS X AXIS 
1 FPS-2. 50 SEC 
RCS VAZ AXIS 
1 FPS=5.00 SEC 

IN COAS 

-cTurn on ¥our orientation lights. 3~]oYHTE BAmH"OrHH OPHEHTAUHH. 

CENTER SOyUZ IN COAS WHEN 
READING HP-65 DATA e 

e HP-65 DATA FOR TPI+16:30 

RCS X AXIS 
R HP-65 DATA FOR TPI+19:30 1 FPS=2.50 SEC 

RCS Y&Z AXIS 
RAND e HP-65 DATA FOR TPI+20:30 1 FP~;OO SEC 

rmijc PWR-&N(up) 
TPM BURN ASAP WITH SOyUZ BORESIGHT IN COAS 

YF RCS "WITH EMS) (6YD TIMED RCS) 
REACQUIRE YHF RANGING (R a 3 NM) 

STOW HP-65 KIT(Ul) • CHECKlIST(R1) " 
MONITOR LOS RATES AND CALCULATE AYE RANGE RATE FOR R-l.5 NM 

PRE-BRAKING SWITCH LIST (Pg 2-18) IR=(~R(nm)/1 MIN)1"ool 

VTR/DAC SWITCH LIST (Pg 2-18) 
NULL LOS RATES AND ADJUST RANGE RATE TO BRAKING GATES (TIMED RCS) 

STATION KEEP ON SOYUZ +X AXIS (R~150FT) 
-.Apollo stationkeeping E~= 3AaHCAHHE 

A.jC:L,lC HA • 

CMC FAILURE CMC FAILURE CMC FAILURE 

R(III) 

1.00 
.so 
.25 
.DB 
.05 
.03 
.02 
.01 

TPMl ONBOARD DATA 

PRE-BRAKING SWITCH LIST 

!WI An(3)-RATE CMD 
LIMIT CYCLE-OFF 
DBD/RA TE -MINI LOW 
IIMAG MODE(3)-ATI 1/RATE 2 
sc ttlIIT-SCS 
FI)\I SCALE-5!1 
FIlAI SELECT -1 
fI)\I SOtI!CE-ATI SET 

VTR/!lIIC SWITCH LIST 

ATI SET-IIII 
THC PIIR-PIIR 
RIIC PIIR NORMAL #2-AC/OC 
RIIC PIIR DIRECT 12-HNA/IliB 
AIITO RCS SELECT( 16)-lllA/1IiB 
THC-AlllED 
RIIC 12-ARIED 

VTR POWER(3)-ON(UP) 
HEAD WHEEL DRIVE MOTOR-ON (MOTOR ON LT -ON) 
MOllE-RECORD (RECORD LT-ON) 

!lIIC-ON 
(IF desired)HOC CX06 

BRAKING GATES e(DEG) 

R(FPS) R(FT) = BODY 

30 6000 
20 3000 0.5 
10 1500 1.0 
5 500 3.1 1.0 

.-. 
300 5.2 1.7 
200 7.9 2.6 
130 3.9 
60 8.4 

CMC FAILURE CMC FAILURE 

-0 

~ 
rrJ 

N , 
--' 
00 

CMC FAILURE 



CMC FAILURE 

-

151 +40 ~ 
· 
· 

-

-
~ 

11 51 +50 hi 
Y 

A: 
0: 

· Ii 
~I 

-
:U' 
:s 
'8. 

) 

A 
T 
S 

CMC FAILURE CMC FAILURE CMC FAILURE 

LOAD ASCP tw WITH DOCKI~G ATT (Pg 2-19) 
--In it i at i ng 0 r i enta t i on of Apo 11 o. HA'lllHAlJ OPllEHTAUI1lJ AnO)L'I0~A. 
HaVR TO DOCKING ROLL ATT (-60· CCW) 

(REF ATT SET ERROR ~EEDLES) 
VTR/TV SWITCH LIST{Pg 2-19) 

--Orientation established.0PHEH7AilKQ YC7AHOfulEHA. 
--Initiate docking orientation as programmed. HAtlHHTE OPllEH7A:J;rllJ 

CTblKOBKIl no nPOI'PA:rlE. 
ACQUIRE ATS HGA: MAN. I!IDE P -36. Y 44 

S-BD ANT IND > 1/3 SCALE. HGA: RE~,CQ. M~,P'P'O\-' 

EMS FUNC/HODE-6V SET/STBY 
SET AVC = -IDO.O FPS 
EHS FUNC-6Y 

ACTIVE DOCKING PREPARATION CHECKLIST (Pg 1-20) 

MONITOR SOYUZ HNYR ON SOYUZ +1 AXIS 

ACTIVE DOCKING CHECKLIST (Pg 1-21) 

(CSM/SOYUZ INTERFACE SEAL COMPRESSED I 

) 

I SOYUZ MNVRS TO DOCKING ATTI 
51+44:25 - 51+47:00 

I TV- GRD CMD 
51+48 - 52+09 I 

I SUNSET I 
AT 52: 05 

) 

ASCP 
tw 

CMC FAILURE CMC FAILURE 

DOCKING ATiiTUDE 
NOMINAL UPDATE 

R IXIXIX 3 0 0 IH§ 
P ~1X[x 1 5 7 

Y IXIXC>< 0 0 0 

VTR/TV SWITCH LIST 

VTR HEAD WHEEL DRIVE !«lTOR-OFF (400) 
(!«lTOR ON L T -OFF) 

<* TV CAMERA AT LOCATION 606: 
CAMERA-AYG, SLAVE, LINEAR 
LENS (F, ZOOK, FOC)-22, 25, infinity 

) 

CMe FAILURE 

) 



WHUI IMU FAILURE OCCURS 

1.) PERFORM IMU FAILURE SWITCH LIST 
SC CO~:T-SCS 
11'111 PWR-OFF 
DBO/RATE-Hln/HIGH 
BHAG MODE(3)-ATT 1/RATE 2 
MAn ATT(3)-RATE CMD 
FOAl SELECT-1 
FOAl SOURCE-ATT SET 
ATT SET-GOC 
LII1IT CYCLE-OFF 

2. ) SET REFS~I1AT FLAG 
KEY V37E1ijE; Y25N7E. 77E. 1')1)00[. lE 

J.) InITIALIZE HO-DAP COHFIG 
(YERIFY eSM DAP ACTIYATED PRIOR TO NO-OAP eOHFIG) 
KEY Y4RE. Y21E. DE. PRO. PRO. Y24E AND LOAD 
PT & YT REQO FOR REST OF RI/OZ. PRO. Y46E 

4.) .' SINGLE SEnSOR POST TPI 
KEY V57E. V22E. IE. PRO . 

5.) EMP SL-50 
REQUEST UPLINK AT 1ST AVAILABLE OPPORTUnITY 

I (MANUAL LOAD 011 P9 3-c) I.&!!!CH-+-GET'" 7+30 GET - 7+3O-+DOCK 

6.) PROCEED TO APPROPRIATE POINT III TIM[LlnE 
AnD AT NEXT STDH SITE - REPORT TRAnSFER TO IHU FAIL ell 

BACKUP GOC ALIGN PAD 

STAR AVAILABILITY IClMIIIAL LAUNCH A POST INS UPDATE B NOMINAL ANDZ C ANDZ UPDATE 0 
1" BACKUP GDC ALIGN STARS VISIBLE 

O' IR STARS 3 3 / 3 7 X / lX / 7lX / X' FRO" SS-8 nIH TO SR+4 MIN. 3 3 3 
ASCP tw RC>( X 2 4 9 6 [X X X ex 2 4 6 3 X X miB SHAFT = D° pX X 2 7 7 5 lX X ~ X 0 6 8 2 lX X 

TRUN = 352.5° yX X 3 3 7 9 [X X- X X 3 3 2 5 [X X-
133 • 

STAR ACQUISITION PAD 
, 

2.) STAR ACQUISITion STARS ARE VISIBLE 
(ACM ATI) (ACM ATI) (SI +X FWD) FROM SS+1 nln TO SR+7 MIn. 
IClMINAL LAUNCH A POST INS UpDATE B C RNDZ tJPDATE D NOMINAL ANDZ 

au irllTiONS N22 R + 1 7 9 0 0 + 0 0 + 0 1 8 0 0 + 0 0 60 = ORDEAL ANGLE TO PLACE EARTH HORIZOH In CENTER OF COAS 
H • AVERAGE ALTITUDE P + 2 1 3 0 0 + 0 0 + 1 7 0 0 0 + 0 0 
e = ORnEAL FDAI PITCH 

Y + 0 0 r 0 0 + 0 0 + 3 3 0 0 0 + 0 0 
~IOT£S 

1ST STAR lX IX X lX X IX X X X [X lX X X ex X X l.TN21) IlEED NOT AGREE WITH CIIRREHT SC ATT EXCEPT FOR N71 3 7 4 0 
OPTICS MARKS. COAS LOS DETERH. P52 CALC OF Jl22. [X 0 X 0 X 0 8 0 X 0 EMP SL-5~ CALC OF N22. AND VB3 CALC OF THETA. TPAC SA 2 3 5 2 6 6 

2. ) LOAD U81 DURING FI~AL COMP TO 
A~REE WITH av'S TO BE CURl/ED; ANGlES TA [)( 0 4 1 3 0 X 0 0 X 0 2 5 8 0 X 0 0 
LOAD n59 FOR TP~'S. N71 2ND STAR X X X lX 4 5 X lX X X X C>< X X 4 3 X X X X 3. ) IF LOS ATT IS DESIRED (WHE~ P21 IS RUrHllNG) 
KEY V22N73E. +E. V16N22E. TPAC SA X 0 3 4 5 0 lX 0 lX 0 0 0 8 0 X 0 4, ) RECO~ME~D TRACKING OF HORIZOH A~D SOYUZ: 
DBil/P'J1TE-"II~/!lIGH. I'IAH ATT PITCII-I'II:I IMP ANGLES TA X 0 1 2 3 0 C>< 0 0 rx 0 3 1 0 0 rx 0 0 5, ) ["IP SL-S1 ConVERTS GYRO TORQUE ACGLES (N~3) INTO 
RESIlLTAlIT ACTIIAL eDU ANr.LES (ll??) MID SETS 1120=1122. "71 3RO STAR X lX lX X4 2 X X X ~ X X X X 0 1 [X X X [X 

6. ) USE VHF "!J1RKIHr. TO UPDIITE cne STIITE VECTORS, 

IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE 

IMU FAILURE 



IMU FAILURE 

IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE 

GDC RErS:II'IAT REALIGN (P52) 

~otes: 1. P51 Is Hot Required As-Long-As A Valid REFSHHAT Is Stored 
Or Can Be Obtained Via STDN Uplink. 

2. If DAP Related Extended Verbs (i.e. V46, V48 Load) Are 
Executed, EMP SL-50 Will Require Reloading. 

3. It Is Desirable To "aintain A Constant Inertial Att Throughout 
The Entire P52 OPT 3 (Or P52 OPT 3 & OPT 1) Procedure. 
If A Mnvr Is Required, However, Reload 1120 lIith the lIew 
Att. 

4. It Is Probable That The GDC Drift Rate Will Be Greater 
Than The BHAG's. As A Result, The FOAl Ball May Se Drifting 
Whereas The SC IS Maintaining An Inertial Att. Therefore, 
The SC Att Should Hot Be Slaved To The Initial Ball Reading, 
And "20 Should Not Be Reloaded Unless A Mnvr Is Actually 
Co •• anded By The Astronaut. 

AssuMptions: REFSMMAT Flag SET; CSH DAP Has Been Activated, Followed 
By A NO-DAP Initialization; EHP SL-50 Has Been Loaded. 

(P52 OPT 3) 

1. 

2. 

3. 

4. F 06 05 

F 06 93 

F 06 22 

F 06 93 

50 25 

5. 

) 

BHAG MODE(3)-RATE 2 
DBD/RATE-NIN/LOW 
BMAG MODE(3)-ATT l/RATE 2 
LIMIT CYCLE-ON(up) 

RHC-Mnvr To Acquire Star Pair (IF Reqd, Ref STAR ACQ PAD) 
ATT SET-GDC (verify) 
ZERO FDIA I Error Heedles With ASCP two 
YZ5N20E 
Load N20 Uith ASCP tw Angles. 

Y37E52E 
Proceed Thru P52 And Perform StaT ~arks. 

(If Att Hnvr Required Between Star Harks Reload H20) 

Accept Angular Separation Error {Reg 1) UpT~ .40 Oeg. 
PRO 

TORQUING ANGLES OG,IG,~'G C. 001 Deg) 
Y5:t26E 
Verify N26 10001,1642,50006 (If ~ot: Reload 1126) 
KEY RLSE 
Y30E *F 01 70 (RESTART)* 

*Redo 2nd Nark * 
NEW ICDU AHGLES OG,IG,MG 
Set ASCP tw To N22 Values. 
GDC Align pb-Push. 
PRO (Sets N20 • H22) 

TORQUING ANGLES OG,IG,MG 
V32E 

00014 ALIGNMENT CHECK 
(Perform 3rd Star Check) PRO 

Y 37:l0E 
(If Iamediately Followed By P52 OPT 1, Bypass 

Recaining Procedures) 
LIMIT CYCLE-OFF 
RATE-HIGH 

) 

(.01 Dell) 

(.001 Oeg) 

(P52 OPT 1) 

1. 

2. 

3. 

4. 

5. 

) 

IMU FAILURE IMU FAILURE IMU FAILURE 

(If I •• edjately Preceded By P52 OPT 3, Steps 1 & 2 May 
Not Be Required) 

BMAG MOOE(3)-RATE 2 
OBO/RATE-HIII/LOW 
BMAG MODE(3)-ATT l/RATE 2 
LIMIT CYCLE-OH(up) 

RHC-Hnvr To Acquire Star Pair (If Reqd, Ref STAR ACQ PAD) 
ATT SET-GOC (verify) 
ZERO FOAl I Error Needles With ASCP two 
V25N20E 
Load N20 With ASCP tw Angles. 

V37E52E 
Align GOC to N22. 
Record 1122 And 

Load H20 With 1122. 
PRO On GYRO TORQUE Request (Reg 1 = 000l3). 

Ignore PROG ALARM (I's 211 & 217) 
~o Not Touch OSKY Until F 50 25 00015 Is Displayed Or Th~ 

lIew REFSHMATWill Be Lost. (wtll Take ~5 Min) 
Continue, In P52 And Preform Star Check To Verify Alignment 

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

V37E00E 
LIMIT CYCLE-OFF 
RATE-HIGH 

) ) 



It--1U FAILURE IMU FAILURE 

DSKY 
LOAD 

V 
3242E 
6006E (3242) 

H15E 
77775E 

E 
2703E 

E 
266lE 

E 
77775E 

E 
2711E 

E 
2667E (3250) 

E 
77775E 

E 
2717E 

E 
2675E 

E 
77634E 

E 
240l7E 

E 
47471E 

E 
77634E 

E 
24017E (3260) 

E 
34747E 

E 
77634E 

E 
24017E 

E 
47303E 

E 

LOAD 

77776E 
E 

34124E 
E 

55237E 
E 

35040E (3270) 
E 

4647£ 
E 

24000E 
E 

20456E 
£ 

5537£ 
£ 

1677£ 
E 

5537£ 
£ 

4£ 
E 

6E (3300) 
E 

3l300E 
E 

52033E 
E 

3130lE 
E 

54034£ 
E 

5537E (3305) 

YZ5N26E 
lOOOlE 
l642E 

50006E 

IMU FAILURE IMU FAILURE 

To Verify EMP Load: 
V1N1E 
3242E 

(Verify Reg 1 = 6006) 
N1SE 

{Verify Reg 1 a 77775} 
Key ENTER To Verify Successive Values. 

If Incorrect Load Discovered: 
Record Address (Reg 3) And Correct Value. 
Continue Verification. 

To Correct EHP LOld: 
V2lElE 
Loa4 Recorded.Address. £NTER 
Load Correct Value. £nTER 

Key ENTER For Additional Corrections '" 
Load Address'" Value. , 

IMU FAILURE IMU FAILURE IMU FAILURE 

." » 
Ci) 
IT! 

W 
I 
n 



IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE 

I' 0+001- 8 IAPOLLO LIFT-OFFI 

Ii 
T { 
Y 

1 :~ 
:0 

- [- IAPOLLO INSERTIONI 

.~. A 
T 

8 I 
I 

I 1)+20J I 
I SIYB "NVRS TO RLH EMS 6Y lIST I IIU lIAS QIECIt atEClCLIST 

EMS lIlIE-sm 

<~ I EMS AllC-6Y S£T/1IIf _ 
S£T 6Y illd to 1586.8 fps 

~ I 
EMS 1IlIE ........ 

OR 
EMS F\IIC-6Y lIST 
SPS 11tRUST It-ollloff (10 sec) 

-"" I 6Y inc! stops It -D.l to -41.5 

EKS AY TEST & HULL BIAS CHECK EMS lIlIE-sm 

I EMS F\IIC-AY S£T/1IIf _ 
S£T AY inc! to (-100.0) fps 

- I 
EMS F\IIC-AY (wft 5 sec) 
EMS 1IlIE-IOIMl (for 1 ... 40 sec) 
EMS 1IlIE-sTaY 

I If AY<l fps •• _t bias 

I 0+40 l-
If 6v}) fps IIIIt !lO fils. 

I 
S11III provide bias in pad AVC 

If AY>10 fps. EMS is 1It-GO 

I 
, 

I 
- I SIYB KIIVRS TO SEP ATT 

I 
I 
I , 1- ~ 

) ) ) ) ) 



1 
-

Is 
.y 

v ~ T 
R ~: 

11 

.:::: 

1+20 I-

-

I 1+41)1- t 
it 
F A 
l.. T 

~ 

I 2+00~ 

IMU FAILURE 

) 
/ 

I CSM/SIV8 SEP I START TO&[ I 

I DOCKING I 

HGA SWITCH LIST 

ACQUIRE ATS HGA: MAN, WIDE P -66, Y 30 
S-8D ANT INO > 1/3 SCALE, HGA: REACQ, HARROW 

*****IF OHA REQ'D******************** 
TRANSMIT SEP AND * OHA PRELIMINARY PAD (COPY Pg 3-3) * 

SLA PANEL JET STATUS * ACM PRELIMINARY PAD (COPY Pg 3-4) * 
TRANSMIT EMS ~y TEST RESULTS ************************************* 

t 

IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE 

HGA SVITCH LIST 

ATS-F SYS: 
FlT BUS cb-ClOSED (225) 
6RP 2 cb-a.osro 

ATS PWR NP-l (230) 
IIGA XPIIOR-PRIM 
lJ> TU1 RElAY-UP TlM 
HGA PWR-OIl 

IMU FAILURE IMU FAILURE 

~ 
:J> 
Ci) 
IT1 

W 
I 
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IMU FAILURE 

r 2+00 l-
A 
T 
~ 

J 
1 

-
~ 
~N 

I 2+20 r 

· 

1 -
· 

T 0:00 

1I 
-· 

I 2-*'40-t . 

:r 
A · .~ 
~. 

-

~ -

) 

IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE 

, 

SIVB MNVRS TO EXTRACTIOII ATT 

RECORD GOC ATT 

ALIGN GDC 

~QQ I END TDU I CSB(DM EXTRACTIONI 

*****FOR M=14 RNDZ***************** 
TV(2)/VTR POI/ER(3)-OFF * DP START PGA DOFFING (Pg 3-5). * 
OSE:(lBR/RCD/FI/D/CMO RESET) * THEN CP * 

* AC START SNACK PERIO~. DOFF * 
* AFTER ACM * 
*********************************** 

UNSTOII CUE CARDS (DATA CARD KIT-R3) 
PSM ACTIVATION (AFTER VAH AOS) 

TRAIISMIT EXTRACTION & *****IF OHA REQ'D******************* 
AEM STATUS * STON UPLINK (P27) (CSM S.Y. & * 

TRANSMIT GDC ATT * aliA TARGET LOAD) * 
* aHA FINAL PAD (COPY) * 

MNVR TO ACM NOMINAL * * 
PAD ATT (Pg 3-4) * * 

* SET DET * 
SNACK PERIOD * SET ASCP tw TO OHA BURII ATT * 

* * 
* M~VR. LOAD H20 & * 
* V411191 TO PAD DATA · ~ IF STAR HOT IN SXT FOV- * 
* PERFORM HORIZ CK • 
* IF HORIZ >5" OF MK-DO NOT BURN * 
* · * GO TO SPS BUR~ CUE CARO(SCS ~) • 
* (BANK A) * 
* * 

) ) 

OHA PAD DATA 
NOMINAL PRELIMINARY FINAL 

H33 +[>( [X I +[X [>( +[5< LX HR 

TlG OHA MIN +[>( [X LX I +[X ex rx +1>< ~ [X 
SEC +[>( [X}X yrx IX IX +[X lX [X 

N81 llVX ~ [X [X 
t.V CHA 

llVy +X 0 0 0'0 [>( [X 
llVZ LX [X ~ 

H22 R + 0 0 + 0 0 + 0 0 

OHA P + 0 0 + 0 0 + 0 0 

Y + 0 0 + 0 0 + 0 0 

6\ IX [X LX [>( ~ IX 
BT IX r><: [X [>( [5< ex 

lIlT I + txI><I><JXIX] I PT U I I I IYT U I I I 
IIURII ATT CHECK BURN ATT CHECK UPDATE 

I 
STAR mitl:1 I STAA: mit I : I SA 

TA 

HORIZON eK DATA: TlG MINUS ___ MIN. IIIIIlOW MK __ OEG 

--

GDC ATT 

I~ :1 I I I I 
, 

SPS BURN STATUS 

~TIG IXIXI I t 
AFTER TRIM 

~VC IX! I l 
PSM ACTIVATION SWITCH LIST 

HAN ATT(3)-MIN IMP 1 
SM Res ~D He A,B,C,D-ClOSE, tb 4 -bp 
SM RCS PRPlNT A,B,C,D-ClOSE, tb~8l-bP . 
SM RCS PSM He-OPEN, tb-gray ,I 
SM ReS PSM PRPl~T A,B,C,D-OPEN,tb(4)-gray 
MAN ATT (3 l-RATE (1) 

) ) 

"'0 
~ 
G'> 
IT! 

W 
I 

W 



* * ACM PAD DATA 
~ * r-- * 

STDN UPLINK (P27) (CSM & * * NOMINAl. PRELIMINARY FINAL 

G SOYUZ S.V. '5) * * +D< 1>< +IX IX LX [X * 10HA I( 0 0 3 + 
D ACM PRELIMINARY PAD (COPY) 1 , ) * N33 HR '-S * * 

~ CXlX +fX ]X IX .[X IX ]X 
* RECORD BURN STATUS (Pg 3-3) * TlG ACM MIN • 4 5 

F * P77 (VERIFY OHA PAD VALUES);POO* ~ iXl>< ·IX IX [)< ·IX LX ~ * TRANSMIT OHA BURN STATUS * SEC + o 0 
* MNVR TO ACM NOMINAL * t.V ~ 0 1 I 6! 7 IX [)< 
* PAD ATT (Pg 3-4) * H81 ~ 

+ 
- * CONT WITH NOMINAL PROCEDURES * [X 010 0 I>< IX 

********************************** 6V ACH 
t.v y + 0 

ACQUIRE ATS HGA: MAN, WIDE P -78, Y 34 ~VZ -[><: 0 1 211 IX rx 
S-BD ANT IHD > 1/3 SCALE, HGA: REACQ, NARROW 

N A BACKUP GDC ALIGN PAD & + 1 7 9 0 0 • 0 0 • 0 0 
=F T STAR ACQUISITION PAD 

N22 R 

L ~ (COpy Pg 3-a) + 2 1 . 3 0 0 • 0 0 • 0 0 
ACH P 

... 
0 0 1 0 0 + 0 0 + 0 0 

y + 

I 3+2() r P52 (OPT 3) (REF Pg 3-b) (RECORD) 
~VC rx LX 0 0 8 1 IX [X rx LX (IF STARS NOT AVAILABLE 

REF STAR ACQ PAD ·B·) (Pg 3-a) BT IX IX 0 0 0 1 I>< [X ex [X i 

fH STDN UPLINK (P27) (ACM TARGET LOAD) 6VC AT IGN + X X [X + X [X X +l)< tx ex 
A ACM FINAL PAD (COPY) 

5iJ11 
I 

- ill: TRANSMIT GYRO TORQUE AIlGLES AHD TIME 6VC TAILOFF - X rx -[X D< -lX IX 
PDO 

SET DEl Iwr !+~ I PT [ ] I I I IYT [ ] I I-I 
- BURN An CHECK BURN An CHECK UPDATE 

- STAR IX D< IX [X STAR IX IX rx IX 
-12:00 SET ASCP tv TO AC" BURN ATT ACM SA + 0 SA + 0 

::{M!!!iji~}=}' 
TA + 0 0 TA + 0 0-

GO TO SPS BURN CUE CARD(SCS A) 
, 

(BANK A) / 
I SPS BURN STATUS 

~ 
P52 (OPTlOll 3) 

/' N71 1ST STAR IX 0 0 0 ATIG !XIX 1 
N71 2ND STAR I>< 0 0 0 AFTER TRIM 

0:00 ~(179,34/213,1) 
N05{R1) i ERR IX Ave I IX .. 
N93 X 

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

- TRANSMIT ACM BURN STATUS TORQuING 
ANGLES Z 

*****FOR "=14 RNDZ***************** HR + 0 0 
PGA DOFFING (Pg 3-5) * AC START PGA DOFFING (Pg 3-5) * TIME OF MIN l + 0 0 0 

* CP & DP START SNACK PERIOD * GOC 
*** ••• ***.*.******.* •• *.********.** AlIGN SEC + 0 

6-

IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE 



IMU FAILURE 

-

-

;". .,. 
F A 
L T 

S 

IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE 

*****FOR M:14 R~DZ*******·********* 

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

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

*****FOR M=14 RNDZ***************** 
* DOCKING SYSTEM CHECKOUT (JIl-l) • 
*********************************** 

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

NC1 FINAL PAD (COPY Pg 3-6) 
IIPC PRELIMIUARY PAD (COPY Pg 3-7) 

PG" DOFF! ::G 

POtiEr. - OFF (6,9,10) 
~UnI0 Cn:IT - ~IORrl (6,9,lO)(v~rify\ 
SUIT POEm - OFF (6,~,10) 

Doff com carrier, stow in TSS 
Discon all ul'1hilicals frof'l PGA & sto>< 

~,(' .... , jef·inQ: 
; f ""used; doff UCTA, discard cuff 
If used, doff UCTA, install claf'lp (Rll), 

':"3~"" :2" 5'1-27 
s~cw : ~-·\s in accessory ba9s 

Suit Flow Vlvs (3) - SUIT FULL FLf'I.!:ver;fy' S!"" 'G,is in PR.~ baos(U2) 
S!"" 'G.'s: ~r uneer left couch (A3), =, .. '>de- left couch (A3), Unstow 3 02 hose screen caps and 3 P&~ 

elect connector covers (Ao) cr head of center couch under side hatch 

Install screen caps on C~ return hoses (red' :Jen inflight clothing (U2 or TSB) 
Install elect connector caps on PMs Obtain loose pkt itef'1S as required (TSB) 

Stow life vests in Fl 
Stow loose shoulder and leg pkt itef'1S as 

des i red in TSn top pkt 
Stow wristlets and cOf'lfort gloves in 

PG/'. zipper kit 

Doff PM - discon elect and urine 
connections inside PGA 

Secure PGII elect hamess at neckring 
Install helf'!ets ~ gloves on PGA 
Insta 11 helmet bags on helmets 
Secure accessory bags to he1!'1et bags 

OBS doffi ng: 
Discon connector froM sig conditioners 
Rer.ove electrodes from chest 
Discard tape disks and tape rings 

Clean electrodes with tissue (A2) 
Stow hamess and biobelt in accy bags 

Confi gure COl'l!l: 
For coro carrier or headset use -

Don CHS hamess (U2 or te"" stowed) 
Conn C'~ elect to Cl-/G·hamess 
Don COOl'1 ca rri er or 1 i ght wt headset 

as reqd., connect to ClIG hamess 
SPKRlHI)ST-HEADSfT (9B) (verify) 

For SPEAKER Box use (Pnl 98): 
POWER-Ofl 
SPK/HDST -SPEAKFP. 
VOL tw-as desired 

POtIEr - AUDIO/TO"E (6,9,10) 
SUIT POWER - orl (up) (6,9,10) 

-f- TRANSMIT DM/CM tP (1ST opp OfILY) 

) 

STDU UPLINK (P27) (NCI TARGET LOAD) 

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

) 

BIOSTAC~ PAD 

) ) ) 

-0 
~ 
~. 
rr1 

W 
I 

U1 



• II 5·~n ~ l 
T 
S 

-

'I 5+20 r 

I -12:00 _ 

I . 

~ 
I 5+40 t-~ 

\):00 

-

~ 
W 

I 6+00 ~ 

IMU FAILURE 

ZFF PHOTOS (J/lO-! ) Nel PAD DATA 
NOMlHAl PREll HI NARY FINAl 

'X X 0 0 5 • X X • X X SET DET N33 HR 

'X ,X X 4 1 • X X X 'X X X P52 (OPT 3) (REF Pg 3-b) (RECORO) T1G NC! rllN 
(IF STARS KOT AVAILABLE SEC 'X 2 sD>< [)( • X [)( lX • X X X 
REF STAR ACQ PAD "B") (Pg 3-a) 

tIS! 'W x + X 0 6 6 3 X X 
POO ,WNC! I1Vy '[X 0 0 0 0 X X 

AV
Z + X 0 0 0 2 X X 

N22 R + 1 8 1 0 0 + 0 0 + 0 0 

+ 0 5 9 0 0 + 0 0 + 0- 0 IICI P 

Y + 0 0 0 0 0 + 0 0 + 0 0 

AVC lX lX 0 5 3 7 X X [X X 
BT lX [X 0 0 0 3 X X [)( [)( 

lIlT I + IXlXIXlXIXI I PT I ] I I I IYT U I I I 
MNVR TO STDN NCI BURN (PITCH) ATT 

BURN ATT CHECK ... ATT QECK IIPOATE 

X X X X 

I -:ITfftl:1 
. 

STAR 

SET ASCP tv TO nCl BURN ATT 
s~ SA + 0 

/ TA 0 0 + 
GO TO SPS BURN CUE CARDCSCS 6) 

~ (BANK B) 

~ 
SPS BURN STATUS 

::W~ijiifi}1~:~~ I"" ~ : ~ : I !!ill (181.ill/S9.0) 

RECORD BURN STATUS 
IIVC 

P77 (VERIFY NCI PAD VALUES); POO 

Rr _PC NOT REQ'~Tll *·***IF NPC REQ'D****************** P52 (OPT 1011 3) 
~YR TO SI +X FWD AfT • MNVR TO PRE-NPC ATT (180.160.0) • N71 1ST STAR X 0 0 0 (ATT· 12.14.332) *********************************** 

CP CM HEIGHT. LEG VOLUME *****FOR Ma 14 RNDZ***************** I N71 2ND STAR X 0 0 0 
MEASUREMENTS (1ST OPP ONLY) • PRE-DOCKING OM CHECKOUT (0/1-2) • N05\R1) t ERR X AC , OP (IF TIME PERMITS) • STEP 8 THRU COMPLETION • 
RECORD (EXP C/l Pgs 1-59/51) • (IF NPC REQ'O. PERFORM AS MANY· UVA LAMP TURN ON PAD 

N93 X • COMPLETE STEPS BEFORE NPC AS · (FOR M-!4 RNOZ) 
TRANSMIT MCI BURN STATUS • POSSIBLE, CONTINUE AFTER NPC) * I6ETHR I I I I GYRO Y 
TRANSMIT GYRO TORQUE Ar.GLES *********************************** TORQUING 

AND TIME ANGLES .~ 
*****FOR "&14 RNDZ···************** MIN 

0 • CHARGE BATT A (AFTER HAW AOS) • HR + 0 
***.**********.***************.* •• * 0 0 0 TIME OF MIN + 

GOC' 0 ALIGN SEC + 

IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE 

." 
l> 
en 
n'1 

W 
I 

"" 



IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE 

NPC PAD DATA 
I <+1)1) J- PRELIMINARY FINAL 

~33 HR +[X IX + ex [X , 
TlG NPC r~IN +IX IX ~ +~ [X IX 

SEC +IX [X [)< +[X [X rx 
H81 

6VX ex ex 
- IF NPC NOT REQ'O ·····IF NPC REQ'D·················· ~VNPC 

6Vy IX rx 
~ "A, .. , P -". , '" • '" AG" •• , P -". , " · 6VZ ex 1>< S-BD ANT IND > 1/3 SCALE • S-BD ANT IND > 1/3 SCALE · HGA: REACQ, NARROW 1* HGA: REACQ. flARROW • + 0 0 + 0 0 

STDN UPLINK (P27) (NOMINAL RND'~ STDN UPLINK (P27 (CSM S.V. · N22 R 

~ 
& .. NPC + 0 0 + 0 0 p 

REFSMMAT) 1* NPC TARGET LOAD) • 

:l:~ A P52 (OPT 3)(REF Pg 3-b)(RECORD 1* NPC FINAL PAD (COPY) • Y 
+ 0 0 + 0 0 

T 1* SET DET • lX lX ex lX I 1- S 1* • tVc 

~ 
1* P52(OPT 3)(REF Pg 3-b) (RECORD) · [X [X [X [X 1* · BT 

P52 (OPT 1; COARSE ALIGN) 1* • I + lXIX1><D<IXI I PT [ I I i I IYT 0 ~ I (REF Pg 3-b) 1* .. iii 
, 

1* .. 'I 

POD .. BURN ATT CHECK BURN A TT CHECK \JPIlI\ TE 
1* • 

I nM:~#tl~1 
IX IX ex IX POD 1* NOTE: GDC OUT-OF-PLANE REALIGN • STAR 

VERIFY SI +X FWD ATT 1* NOT REQ'D FOR NPC • SA 0 . (ATT = 18,170,330) 1* • + 

-
; 

1* • TA + 0 0 
TRANSMIT GYRO TORQUE ANGLES • 

AND TIME 1* • 
• :1 .. SET ASCP tw TO NPC BURN ATT .. .. .. .. .. 

.. GO TOSPS BURN CUE CARD(SCS 6) • . 

.. (BAliK A) • 
I 6+40 r .. • P52 (OPTION 3) 

• • r:x 0 0 0 ~/ • • N71 1ST STAR 

• • l>< .. • N71 ZNO STAR 0 0 0 6VZ 70- , 

• · NOS (R1) • ERR I>< .. • 6VY 

• liED .. N93 X .. • NPC BURN TECHIII~ 
.. RECORD BURN STATUS (Pg 3-8) • GYRO Y 

- START EAT PERIOD .. P77 (VERIFY NPC PAD VALUES);POO .. TORQUING .. • ANGlES Z 
.. MNVR TO SI +X FWD ATT • + 0 0 .. (ATT • 12,14,332) • HR 
*********************************** TIME OF MIN + 0 0 0 

&DC 0 AliGN SEC + 

~ 

) ) ) ) ) 



I 7+00 r 

-

-
. 

~ 
:$ 

:8 
:D 

- :A 

Ii 

~ 

115+30 ~ 

IMU FAILURE 

SET HGA: HAN P -29, Y 259 
HGA: REACQ, NARROII 

PIIR DOliN CHECKLIST (P93-C) 
DIRECT 02 YLY-CLOSE(cw) 

PRESLEEP (S/I-49) 

*****FOR M=14 RNDZ*··********·****· 
* CONT I1IUE PRE-DOCKING OM CHECKOOT* 
****.**~ •• *.** •• * •••• *** •• ******.** 

*****IF NPC EXECUTED*·********·**** 
* STDN UPLINK (P27) (NOMINAL RNDZ * 
* REFSMMAT) * 
* TRANSMIT "PC BURN STATUS * 
* * 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* ... 
* 
* 
* P52 (OPT 1: COARSE ALIGN) 
* (REF Pg 3-b) 
* 
* 
* 

* 
* ... 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

* P52 (OPT 3)(REF Pg 3-b)(RECORD) * 

* 
* 
* 
* POO 

* 
* 
* 

STDN UPLINK(P27)(LIFT-OFF TIME)* VERIFY SI +X FWD ATT(18,170,330)* 
SYNC MISSION TIMER TO CMe 

CLOCK (YI6N65) UPON STDN CUE 
STDN UPLINK (P27) (ATS S.Y. & 

HGA ElIP) (1ST OPP ONLY) 

* TRANSMIT GYRO TORQUE ",IGLES * 
* ANO TIME 
*******.*.*.* ••• ***********.*.***** 

*****FOR M=14 RNDZ***************** 
... UVA LAMPS SHUT OO~!N (Pg 3-S; 
... TERMINATE BATT A CHARGE ([;00', 
... STOll CUE) THEN CHARGE BA~~ B • 

GO TO FLIGHT PLAN (Pg 4.1-6) ••• ** •••••••••••••••••••••••••••••• 

IMU FAILURE IMU FAILURE IMU FAILURE 

SPS BURN STATUS 

IlTiG 

IIVC 

P52 (OPTION 3) 

N71 1ST STAR rx 0 0 0 

1'171 2ND STAR [)< 0 0 0 
N05\Rl) i ERR IX 
1'193 X 

GYRO Y 
TOR~ING 
ANGlES Z 

HR + 0 0 

TIME OF MIN + 0 0 0 
GOC 
AliGN SEC + 0 

PWR DOWN CI:ECKll ST 

OHC-ORIVE TRU~ <10 DEG 
OPTICS ZERO-ZERO 
G/~ PWR OPTICS-OFF 

UVA lAMPS SHUT OO\IN CHECKliST 
(FOR ,..",14 RHOZ) 

) 

VERIFY) 2 HR SINCE UVA lAMP BURN ltI GET 
(RECORDED Pg 1-6) 

uvA ABSORPTION LAMPS-OFF 
UVA ABSORPTION POWER-OFF 
DISCONNECT UVA CABLE 
REATTACH DUST CAPS 
STOW CABLE (AI) 

IMU FAILURE IMU FAILURE IMU FAILURE 



IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE 

J--I~ OPTICS PWR UP C~ECKLIST 
.····IF REFSHHAT REALIGH RE~'D"···· 

V STON UPLINK (P27) (CSM & • STON UPLINK(P27)(RNOZ REFSMKAT) " VER IF Y OPTICS MANUAL DRIVE DISEIIGAGED 
A SOYUZ S.V. 's) • BACKUP GDC ALIGN PAD · OPTICS ZERO-OFF 
II STAR ACQUISlTIOIl PAD · (COpy Pg 3-2) · :PT MOD[-~'A;, 

(COpy Pg 3-a) • RNOZ/RNDZ REALIGN PAD · GIN PWR OPTICS-Oll(up) 
NC2 PRELIM PAD & TPI TIG (N37) • (COpy Pg 2-a) • OHC-ORIVE TRUN <10 OEG 

(COPY Pg 3-12) • • OPT ZERO-ZERO (15 SEC) 
• -

~ OPTICS PUR UP C~ECKLIST(Pg 3-9)- OPTICS PUR UP CHECKLIST (Pg 3-9)-
PS2 (OPT 3)(REF Pg 3-b)(RECORD)· PS2 (OPT 3)(REF Pg 3-b)(RECORD) -- - -- -,. ,. 

,. ,. 
,. ,. 

. ,. ,. 
,. * ,. ,. 
,. ,. 

I 46+40 r POO 
,. P52 (OPT 1: COARSE ALIGn) * 
* (REF Pg 3-b) * ,. * ,. ,. 
,. * 
* * 
* 

,. 
,. * 
* * 
* * 
* POD * - e********************************** 

SUfI 

- .. - -
ACQUIRE ATS HGA: MAN. WIDE P 13. Y 230 

I '46+50 r S-BD ANT I NO > 1/3 SCALE. HGA: REACQ. 

"'RO'~W A 
T 
S 

~ 

- UOH CANISTER CHAnGE *****FOR "=14 RHDZ***************** 

(6 INTO B. STOll 4 IN A4) - STOH 2 IN A4) -* * ••• '* * '* '* '* '* '* ** * ....... *** ** '* ***.*. *** 

r;;:;} 

) ) ) 

IMU FAILURE 

P52 (OPTION 3). 

"71 1ST STAR rx 0 0 
N71 2lIO STAR rx 0 0 
HOS,Rl) t ERR rx 
H93 X 

GYRO Y 
TORWIIIG 
AIIGlES Z 

HR + 0 0 
Til'[ Of MIN + 0 0 
GOC 0 ALIEiII SEC + 

) 

0 
0 

0 

IMU FAILURE 

) 

"'0 
):­
G'> 
n1 

W , 
1.0 



T 

IMU FAILURE 

A 
T 
~ 

TV CHECKLIST (Pg 3-10) 

CM2/DAC/25/CX02-SRKT, HIR (f8,l/250,~) 2 FPS 
UT I L1TY POWER-On 

FURNACE SHUT DOWN (0/7-6) (1ST OPP ONLY) 

TV- GRO CHO 
47+10 - 47+37 

*****FOR ":14 RNDZ****···********** 
* BIOSTACK-OFF (MA 107) (Rl) * 

RECORD GET & INDICATOR STATUS ~ 

OM CLOSEOUT 
~f'TRANSF£~ .~Q. OM 

~ I6£T M: I I I IINO LT :FH ~ 
****.*********.*.****************** 

OPEN cb CAUT/WARN OMS (815) 
OMl • DM2 TV STA PWR-OFF (808) 
111' TRAN~£R HI eM 
TERM INATE tH-OM ATMOSPHERE IHXlNG 
INSTALL HATCH 1 (DECAL) (S/2-9) 
HATCH 1 -PR£~~UR£ EQUALlZATJO~ 

YLV-CLOSE(cw)/LOCK(verify) 

*****FOR M=14 RNDZ***************** 
END MANUAL HEAT SOAK AND * cb YHF FM XCYR OHA-CLOSE(verify)* 
PERFORM HELlUM INJECTIOH(0/1-5) * (PNL 815) * 

(lST OPP ONLY) * VHF FH-T/R (verify) (6) * 
* DP PERFORM MCC-H/MCC-K/APOLLO * 

CO"M CHECK * 
*********.************************* 

ZFf PHOTOS (J/IO-l) 

IMU FAILURE IMU FAILURE IMU FAILURE 

TV CHECKlIST 

RerIove TV camera and U-mount (location 11) 
Position U-oount X, Y, Z - 105, 190, 65 
RerIount camera (location 11) (pin in hole 4) 
Install polarized filters on couch lights and camera 
On TV camera at location 606: 

Verify ciJlllera - PEAK, SLAVE, LINEAR 
Mote: Select AVG if white content of scene 

rises above approx lOJ 
Verify lens (F, Z()(J4, FOC) - 22, 100, infinity 

(Adjust Z()(J4 as range requires) 
On pnl 181: 

CMlIlM CAMR POWER-ON(up)(verify) 
TV AHPL-OH 
CM1 TV STA POWER-ON 
CM2 TV STA POWER-ON 

On pnl 808: 
1lM1 TV STA POWER-ON 
IlM2 TV STA POWER-ON 

Check lIOOitOrs, adjust camera pointing and 
lens if required 

CM CAItl 1 

IMU FAILURE IMU FAILURE IMU FAILURE 



IMU FAILURE 

I~I~ 
T -I.~ v 1'1' 

!t 
_Ii 

-

. 
I~I 4----'7+501 t 

-

148+00 ~ 

) 

A 
T 
.s 

IMU FAILURE IMU FAILURE 

H2 PURGE LIME HTR-ON(up) 

P32; BYPASS MINKEY OPTION 
LOAO "28 PAD VALUE (Pg 3-12) 
VERIFY n37 = PAD VALUE (Pg 3-12) 

P32 (RECYCLE: RECORD Pg 3-12) 

POO 

H2/02 FUEL CELL PURGE (S/I-6) 
(2n MIN AFTER tINE HTR-ON) 

) 

IMU FAILURE 

L±J 
~ .. 

~~-

) 

IMU FAILURE 

P52 (OPTION 3) 

N71 1ST STAR 15(OOOi 
N71 2ND STAR IX 0 0 0 
N05(RI) • ERR 

N93 

GYRO 
TORQUING 
ANGLES 

TIME OF 
GOC 
AlIGN 

x ~+-+-+-+-+-__ 
Y ~+-+-+-+--+-__ 
Z 

HR + 0 0 
MIN + 0 0 0 
SEC + 0 

COAS LOS DElERMINAnOll OIECICLIST 

1. 

2. 
F 04 06 

F 50 25 

F 01 70 

0692 

3. 

COAS PIiR-CII( up) 
MNYR TO BORESIIiIIT ATTIn&: 
!WI ATT(3)-Mll III' 
BORESIQlT 011 STAR MIl OBTAIN 

EXACT BORESIIiIIT limn&: 
FRQM ASCP tv (wi th FW 1 
EIOOR. 1l£E1US· ZEJUDl. 

LMD 1120 IIlTH ASCP tv VAlUES 
MAN ATT(3)-RAlE QI) 

V31E52E 
Rl 00001 
R2 OOOOS p.., 
00015 
ENTER 
OOODE STAR co(£ 
Load STAR co(£ 
a>T IIlDE-OIC(verify) 
OPTZERO-OFF 
P'" SHAFT,TRUN 
RE alIID SHAFT, TRUN 
(I04lNAl • O' .+57.470') 

V37EOOE 
OPT MODE-IWI 
<»IC-Dri ve trun< 1 O' 
OPT ZERO-ZE.., 

IMU FAILURE IMU FAILURE 

COAS LOS DETERMINATlON 

1
192 ~I: I I I t I I 

) ) 

c » 
-f 
f'T'I 

0'1 -..... -'" U1 



) 

I 
I 

~---
Ne2 PAD DATA 

NOMINA<. PRELIMINARY FINAL 

-k NC2 FINAL PAD (COPY) 
.[X rx .5( IX [X [X NCC PRELIMINARY PAD ICOPY Pg 3-14l N28 HR 0 4 g • NSR PRELIMINARY PAD COpy Pg 3-15 
+D< rx rx .5( IX IX D< D< rx tN TRANSMIT GYRO TORQUE ANGLES & TIME (Pg 3-9) TIG NC2 MIN 3 4 • 

~i 
SEC +D< 0 4 (X [X .5( rx ~ + ~ C>< rx 

P52 (OPT 3) (REF Pg 3-b)(RECORD Pg 3-11) N81 ~vx -r>( 0 3 6 4 rx rx 

-I ~VNC2 foVy +r5( 0 0 0 0 rx rx 
~VZ -t>( 0 0 0 1 IX rx 

N22 R + 0 0 0 0 0 + 0 0 + 0 0 
Ne2 P + 0 3 4 0 0 + 0 0 + 0 0 

H2 PURGE LINE HTR-OFF (10 MIN AFTER PURGE) Y + 0 0 0 0 0 + 0 0 • 0 0 
WASTE WATER OUMP CHECKLIST (Pg 3-12) foV

C rx IX 0 2 3 7 [X [X ex: X PERFORM COAS LOS DETERMINATION CHECKLIST (Pg 3-11) 

/48+10 ~ BT rx rx 0 0 o 2 rx ~ rx rx 
unSTOW HP-65 KIT(Ul) & CHECKLIST(Rl) 

lIlT ! + [XJX])<1)(r><J I PT [ J I i I In IJ I I I VELCRO (HOOK) FROM U3 (If I PHI STRAIGHTENInG KIT) 
HP-6S CHECKOUT (Pg 1) RORESIGHT ~£TAR BURN ATT CHECK BURN ATT CHECK UPDATE I 4 - ACHERNAR I 

(232. 16. 0) 

I ~AA:~#tl~1 I STAA: ~tftl~1 PQO 

- MNVR TO NC2 FINAL PAD ATT 

I TPI TIG 
"

37
1 I 1 I 1 I I I I I -. - NC2 ONBOARD DATA 

P32 P32 RECYClE P32 F! NAL C(JoIP 
LOAD N28 PAD VALUE , 
VERIFY "37 • PAD VALUE (Pg 3-12) N84 foVNeC • 0 + 0 
SET DET 

f 48+201- I ' I I I I T I I I I a~cc + 0 0 + 0 0 
6YNSR 0 0 0 0 ACQUIRE ATS HGA: MAN. WIDE P -35. Y 144 • + 

S-BD ANT IND > 1/3 SCALE. HGA: REACQ. NARROW NIIl aYx 0 0 
-12:00 • P32 ~FINAL COMP: RECORD) aYNC2 

avy + 0 0 0 0 0 + 0 0 0 0 0 
A LOAD STDN SOLN)(FOR P77) 
T avz • 0 0 0 0 0 + 0 0 0 0 0 
S . 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

- POD WASTE HATER IllH' CHECKlIST X 1181 crn" ll'1ITS tlA X 
GO TO SPS BURN CUE CARD(SCS 6) x X 

(BANK A) MT VErrr VlV-CLOSE1J (252) X STIJI SOUl PRHE X 
1120 QTV HlD-WflSrr (Panel 2) X IF STili SOL'I "OT AVAILABLE X 
HATER C~IT P'tl:SS REL VLV-OlK' A (352) X 00 NOT BURl! IIC2 X 
flonltor HASTE H2fl OTY INl)..decreaslnQ 

(-.!il Per Min) 
XY.XX XXXXXX XXXX XXXX XXX XXlY. X XXX X 

Hhen H,~STE H20 QTY I'll).. 60% SPS BURN STATUS 
HATER COfIT P~ESS REL VLV-2 

~ 
BAT VPIT YLV-VErrr (252) 

6T!G C><J><J I fl 
AFTER TRIM 

~VC I l><J I I l 

IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE 



IMU FAILURE 

0:00 A 
C 
fI 

U 
.5 
R 

) 

IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE 

ODD[UZ MNVRS TO ORBITAL ATTITUDE RATEI 

l!!f] (O,.!.!!l134,O) (R=263.3 NM) 

RECORD BURN STATUS 
P77 (VERIFY DC2 PAD VALUES) 
TRANSMIT NC2 BURN STATUS 
TRANSMIT GYRO TORQUE ANGLES AND TIME (Pg 3-11) 
P33 

ROLL LEFT TO 1BO", THEN 
PITCH DOWN ~ 145" TO TRACK HORIZON 
(ATT ~ 180,175,0) 

DP ESTABLISH VHF AH & FH COMH WITH SOYUZ (PERFORM 
CHECKS FROH PANEL 6 OljLY) 

SET DET 

DP PERFORM VffF AN COMN CK 

) 

TV- GRD CHD 
48+50 - 49+00 

VHF AM SPEC RANGE 
= 196 HI'! 

) 

VHF NI AlID Fll COffl 

VHF nI-T/R (6) 
VHF AlI-T/R 
'{HF F!I-T /R (9) 
VHF A!1-T/R 
VHF Atl A-SIIIPLEX (3) 
VHF All SQUELCH A tw-noi se + 1 
VHF ArlTEfIIIA-RIGlT 
I-l)OC-VOX (10) 
VOX SEDS tw-8 
VHF FII-RCV 

VHF 1'" tw-5 
S BAlI!}-~R 
S S-\~~ ~ .. -.; ... :~ ~e('r-ease 

PO'.,.:E~-'; .. ~10 
MASTER tw- 5 
INTERCllt- .. 'R 
PlTE~ tlt-~ull decrease 
VHF A/l-JFF 
AUOlO CXTR0t. -SACKUP 
PH()fjE/m C CCf!!IECT -()fl 

_This is Apollo •. ': ,\I10.l.10H. 
-floW do you read? K,;C; BL: C:Ntllj':'E? 

* I f no COI'l11, repeat * 
* s tateroents unt i1 cor.m * 
* established. If sti 11 * 
* no coon by (TBO ) GET, * 
* infonn MCC. * 

VHF All COI-'I CHECK 148+591 

-Configure for VHF All check. I'OTOBbTECb C; ::PC52K::. 23.':3il HA YKB AlL 
VlIF FIt-OFF 

_This is Apollo on VHF AM. H ADOMOH HA YKB A!'. * If no COI'J11, repeat * 
* S tatet!l!nt unt i 1 COl1l!l * 
* established. If still' * 
" no comn. inform I-ICC. * 

VHF FJ1 C()ff! CHECK 149+08 1 

_Configure for VHF FJ1 check. I'OTOBbTECb K TIPOBEPlG CBiI3H riA' YKB 'lM. 
VHF AI-T/R (6) 
VHF All-OFF 

_This is Apollo on VHF Fri. q A.l0J!J10H HA YKB 'l:~. * If no Cor.J'l. repeat * 
* statement unti 1 COlTr.! * 
"established. If still * 
" no conn. inform HCC. * 

VHF P.AIIGIUG CIl-Ii CHECK 149+231 

-Tum on VHF ranging. BIUlKllJlITE 113Ml':PEHI1E llA.'lbHOCT'rl. 

VHF All A-OFF(ctr) 
VHF At! B-DUPLEX 
VHF RAo'lGIUG-ON(up) 
VHF AlITEWjJ\-RIGHT(verify) 
EllS FLt4C-t.V SET /VIIF RlIG 
EllS tIOOC-BACKUP /VlIF RNG 
VHF RNG-P.ESET 

_ nangi ng lockup es tab 1 i shed. PEJiGlH 1131.ffiPE~;;~'! 2ILTb5CC71. YCTAHOBJIEH. 
-flange miles. IlA.HbHOC'l'b loli'",'l". 

VlIF Fll-offT6T 
VlIF All- T /R 

_This is Apollo on VHF ranging. f! ATIOJIJiOH HA P==~&:E ;~I~P;;;HI1H nAJIbHOCTI1. 
" If no cor.m. 
* VHF FlI-T/R (6) 

* 
* Continue nominal RNOZ * 
* procedures. inform Mer.." 

_ VHF AI1 and Fll conrn checked. ;;P')3EPi'..;1 
VHF FII-T/R (6) 

Y:r~ --!,.: !: _:...:~. 

* If ranging lockup is lost, 
*-Vour voice degrading ranging lockup. :-':..~~'; o~'=:·::::';'.-c.. ?:::':::Ii;,: 
* VlIF W4G-RESET (1) ti:O:::::?=c;,.o ,:>_~~c~~:i~. 
• -r.angi ng lockup estab1 ished. P;;;r.r";'l·: 1.3:-::::?:::~1." :>_~:o< .:<: Y~?AHOBJlEH. 

) 

* 
* 
* 
* 

) 



Nee PAD DATA 

~U S 
A NOMINAL PREll MI NARY FINAL 

S T N.ce FINAL PAD ( COPy) LX X +X rx [>< X R S NSR FINAL PAD (COpy Pg 3-15) + 0 4 9 + 
~11 HR 

T IG Nee MIN + rx [X IX 1 8 +LX rx LX +[X X iX 
SEe + rx 0 3X ex +[X rx X +X r>< X 

N81 I1Vx + X 0 3 9 6 LX X 
- I1Vy - X 0 0 0 6 X X 

::::: 
AV NCC J<: X X 

-12:00 :: P33 (FINAL CaMP: RECORD) 
6VZ + 0 0 6 4 

< 
(LOAD STOH SOLUTION) N22 R + I 8 0 0 0 + 0 0 + 0 0 

NeC P + 0 2 1 0 0 + 0 0 + 0 0 
:< 0 0 0 0 0 0 
: OP PERFORM VHF FM COMM CII: f VHF FM SPEC RANGE Y + 3 5 9 + + 

i": = 162 HM I)< [X X X [>< [>< 
r49+101-1 P40, POD ~Vc 0 2 7 4 

GO TO SPS BURH CUE CARO(SCS 4) SUN IX rx X X [>< lX (BANK A) BT 0 0 0 2 
± 

lIlT !+~ I PT [ J I I I IYT U 1 I I 

Q;) 
BURN ATT CHECK BURN ATT CHECK UPDATE 

STAR X X X X STAR X X X X 
SA + 0 SA + 0 

-.: ... 0 0 TA + 0 0 TA + 
:G 
:tl 
eM Nee ONBOARD DATA 

P33 FINAL COif' 

0: 00 -/ 1NCCl(18o,349/21.359) (R=145.5 NM) N82 6V X 0 
, 

xxxxxx xxxx xxxxx xx x xxxxxx x x xx XX 
ECORO BURN STATUS X flBl C'1111' LIMITS flA X 

P77 (LOAD CMC COMPUTED I1VY) X x 6V
NSR 

AVy 0 
149+20 ~ •.•.. P34, V32E(RECYClE : RECORD)(Pg 3-15) x ST~ Sf)LN PRlt1' X 

HZ 0 PITCH UP TO TRACK HORIZON X IF STIli SOLN NOT AVAILABLE X 
REPORT CONM CHECK RESULTS r VHF RANGING SPEC X 00 NOT Bl'q~ Nce x H81 
TRANSMIT NCC BURN STATUS RANGE = 144 NM XXXXXXXXXXXXX X xxx x xxxxxx xxxxx X 

6VX 0 
V76E (LOAD N72 WITH TIG "SR-28) 6VNeC 6Vy 0 
Y67E; LOAD "99 WITH +10000, +100. +1; PRO SPS BURN STATUS 
SET DET 6VZ 0 
-NCC co.p 1 eted. rICe 3!:l;:C.l'lEH. [)<D<J t DP PERFORM VHF RANGING VOICE CHECK WITH SOYUZ 

aTJG 

AFTER TRIM 
- [XJ aVC 

'-® VBH (START VHF MARKING) 

- 28: 00 I R HP-65 DATA FOR NSR-28 
V XXXXXXXXXXXXXXXXXXXXXXX 

I 
H13 (TIG HSR) 

I I I 1+1 I I I I H X UNREASONABLE UPDATE X 
F X 1.00 NM. 6.0 FPS X 

~ I 
XXXXXXXXXXXXXXXXXXXXXXX 

N72 

IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE 



IMU FAILURE 

149+30 ~ 
<?~: J~ 

-20:00 -

-16:00 

149+40 J-

-12:00 

-

-149+50 ~ 

~ 
~ 
A: 
Go 

0:00 -0 

I 

~ 

) 

IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE 

="~-

NSR PAD DATA 
y TIG ~SR[~13)=TlG NCC(Nll) + 00:37:00= __ : __ : __ 0 __ 

H XXXXXXXXXXXXXXXXXXXXXXX NOMINAL PRELIMINARY FINAL 

U 
X UNREASONABLE UPDATE X 

R ~P-E5 :A~~ ~Oq '~S~-24 X 1.00 IjM, 6.0 FPS X " 1~lX1o 1 7 (). [:>(l ,I I [Xl 1 I 
,~; 

PITCH UP IS" (TO MAINTAIN VHF LOCK-O~) XXXXXXXXXXXXXXXXXXXXXXX - X 
P52 (OPT 3) (REF Pg 3-b)(RECORD Pg 3-16) ~,~S< ~Vy r - :x 0 0 I 4 I>< [X : I 

~Y1 + rs< 0 2 I 2 I>< rx 
~22 R + 1 7 6 0 0 + 0 0 + 0 0 

R HP-65 DATA FOR NSR-20 ~SR P + 1 8 8 0 0 + 0 0 + 0 0 

y + 3 5 7 0 0 + 0 0 + 0 0 

n WHEN P52 COMPLETE: P34. Y87E; 
~VC rx [X 0 1 4 5 lX lX X X 

CONTINUE TO TRACK HORIZON BT :x rx 0 0 0 1 lX ex X X 
H HC AT IGH + LX lX [X + [>< ~ [>< +X [X [)( 
F R HP-65 DATA FOR HSR-16 rx ex -I>< IX -X lX .wC TAILOFf -

lIlT I + C><lXlXfXlXI I PT I I I I I In 0 1 I I 
BURN An CHECK BURN An CHECK UPOATE 

~5 

I 
STAR Gtkl I STAR mol:1 R HP-65 DATA FOR NSR-12 

SA V77E (TERMINATE YHF RANGE RATE PROCESSING ROUTINE) SA 
P34 (FINAL COMP: RECORD) 

,. STDN AVy) TA TA (LOAD IlVX ,. IlYl. IF REQ'O, 
Y25N20E (LOAD PAD BURN ATT) 

NSR ONBOARD DATA 
GO TO SPS BURN CUE CARO(SCS Il) P34 RECYCLE P34 FINAL C(J4P 

FOR HP-65 OR CMe SOLUTION: 
P40 ABNSR 0 0 0 0 ~ P40 AT F50 18. RECORO BURN ATT N75 + + 

SET ASCP tv TO BURN ATT 
AT (HSR/TPI) B B E.E TO 06_ AD. RECORD AYT 1118 R + + 

!'OO SIll AT(TPI/TPI) B B 
(BANK AJ P BURN 

An Y 1181 AVX 0 0 

~ 
N40 AYT +[X AVy 0 * S T 0 N * AYNSR 

AV TAIL OFF -J« X 1 3 0 AVZ 0 0 , 

IISIt AVc X + NSR HP-65 SOUl xxxxxxxxxxnxxxXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

':({\\1\\\\\\11:\\f{' x 1181 COM' urUTS NA X AVX X ! 
X X 
X USE STIll IlVY Iii ALL CASES X AYy * S T 0 N * 

INSRI (176.307/188.357) (R-S1.0 11M) X X 
[X X BlMj STill llATCHED PAIR SOUl X AVZ 

RECORD BURN STATUS X IF NCC ElECUTHlI IS QUESTIOIIABLE-TltE ORDER x 
P77'(LOAD CMC COMPUTED RECYCLE IlVY} X OF PRIORITIES ARE: X 
TRANSMIT NSR BURN STATUS I P I I I I y I I I I 1 H~65 X SPS BURN STATUS 
-NSR c:08pleted. IISR B:Z:2.~'iEE. X OlC \JU1IITCHED X 
ACQUIRE ATS HGA: MAN. WIDE P -19. Y 308 X STIJI lIll4ATCHED ~ ATIG fXlXl t S-BD ANT IND > 1/3 SCALE. HSA: REACQ. HARROW x 00 IIOT BU~ IISR 
P35 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX AFTER TRIM 
Y22N78E.+E; Y16H22E (+X-AXIS TRACK ATT) 

I><l 1 TRACK SOYUZ IN BOTTOM OF COR WINDOW (ATT ~ 180.212.0) AVC 

TRANSMIT BURN An • A VC LMDED 

) ) ) ) 

-0 
)::a 
en 
IT! 

W 
I 
--' 
(}1 



~ A 
V32E ( 1ST P35 RECYCLE: RECORD) .(RECORD H37) 
REF TPI EARLY/LATE LOGIC **'***TPI EARLY/LATE LOGIC'" , ..... " ... ,""""',., * •• ,*********** .... ,,****** 

T REACQUIRE VHF RANGING (R-74 NH) FOR SV UPDATING AND HP-65 DATA * 1ST RECYCLE * 
S * IF 2 SOLUTIOHS INDICATE TIG SLIP)+8 HIN F101 PRE-NC2 N37(P9 3-12) * 

-53:00 rh V8lE (START VHF HARKING) * • ADJUST LOCATIOH OF 2ND RECYCLE ~~ IIIN * 
SET DET XXXXXXXXXXXXXXXXXXXXXXX * * :H X UNREASONABLE UPDATE X * 2ND RECYCLE * 

iF V76E (LOAD N72 IIITH HP-65 TP I TIG 1-32) X 0.50 NH. 3.0 FPS X * IF CMC SOLUTIOH INDICATES TIG SLlP)~10 HIN F101 PRE-HC2 N37: * 
XXXXXXXXXXXXXXXXXXXXXXX * • USE CMC TIG C»'TIOH: * 

= * RECALL P35, PRO TO N37, LOAD PRE-NC2 H37+10 MIN * 
- !< ~ REMOVE POLAR PLOT * PRO TO "55, SPECIFY TIG OPTIOH (mE, +ET * 

* • CONTINUE HP-65 SOLUTIOH FOR FINAl 6V aJ4PAIUSOH * 
SNACK PERIOD * • KT FINAL ClM'-USE NOMINAL ClM'ARISOH LOGIC * 

* IF All ClM'ARISOHS DISAGREE-BUill THE SOlUTII»I * 
* lIIIOSE TIG (CMC 2ND RECYCLE, STI»I PREL PAD) • 
• ClM'ARES CLOSEST IIITH HP-65 WI TIG 2 • • 
II * * *:1 ... * II *:11 * * ** II ill * I: II .... III III II ill It fa * .. * .. '* 1:.111 •• '* III * * III *. II 1111: III _.'* til' It *11 I * * II * II" III .. 

P52 (OPTION 3) I ::m no. 
I I I 1+1 I ! I I 150+10~ N71 1ST STAR IX 0 0 0 

.71 ZIIIl STAR IX 0 0 0 
IX 

~ 
MOS(RI) f ERR I TV- GRD CMD I 

50+12 - 50+22 1193 x TPI TIG (107) 
y PRE -1«:2 (P<:J 3-12) I-GYRO Y 

TORQUING RECYCLES 1ST I ANGlES Z 

- HR + 0 0 ZIIJ 
I 

i 

I:M 
TIllE Of MIN + 0 0 0 I GOC-

0 l :A TPl ~RELIMINARY PAD (COpy P9 3-17) AUG!! SEC + HP-65 TPI TlG 2 
• ,p. DOCKING ATTITUDE PAD (COpy P9 3-19) 

~i TRANSMIT GYRO TORQUE ANGLES AND TIME (P9 3-16) 
, 

~~~~~ 1 ST P35 RECYQ.E 2ND P35 II£CYQ.E 

I 50+20 ~ ~-~l 0 0 0 0 H37 III + + 

+ 0 0 0 + 0 0 0 V TIG TPI MIN 
::::: K SEC F 

+ 0 + 0 
N58 ·'TPI + 0 0 + 0 0 

-32:00 R HP-65 DATA FOR TPI-32 (GET) 

~ 
,VTPF + 0 0 + 0 0 

,S iT (TPI/TP I) a • 
-:~ .1 'Vx 0 0 0 0 

"TPI AV, * S T 0 • • • S T 0 • • 
,Vz 0 0 0 0 

V16N59 "F 0 0 0 0 

" (LOS) 6'. 0 0 0 0 
-- AVo 0 0 0 0 

I 50+30 ~ 

IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE 



IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE 

TPI PAD DATA 
I 50+30 l- t: xxxxxxxxxxxxxxxxxxxxxxx N!J!INAL PRfllMINARY FIlIAL 

X UNREASONABLE UPDATE X +IX IX -24:1)0 S: R HP-65 DATA FOR TPI-24 (GET) X 0.50 NM. 3.0 FPS X +[)< IX o 5 0 + >< IX "37 HR 
.~~ XXXXXXXXXXXXXXXXXXXXXXX +1)< ~ IX 5 4 + X IX IX +IX IX IX 
::::. TIS TPI MIN 

ri SEe +1)< 2 5~ ~ + X ~ ~ +IX IX IX 
V32E (2ND P35 RECYCLE: RECORD).(RECORD N37)(Pg 3-16) +X [X '5 X ~ IX 

~ 
1181 ,v

x 1 9 
V TPI FINAL PAD (COPY) ,V

TPI OVy +X [X 0 0 7 [>< [><.; IX H 
F V48E (LOAD liT) avz - X IX 1 o 0 IX X IX )< -

N(SicsiVF/BT + 2 1 9 5 5 
'v 'V~BT + o 0 7 o 4 . (LOS)A¥of1T + 0 o 0 o 0 

,vr IX IX 0 0 9 2 IX X ~ IX 
-16:1)0 R HP-65 DATA FOR TPI-16 (GET) BT IX IX o 0 0 1 IX X C>< IX 

V77E (TERMINATE VHF RANGE RATE PROCESSING ROUTINE) 
"22 R + 3 5 9 0 0 + 0 0 + 0 0 

I 50+40 t- V57E.V22E. IE. PRO (POST TPl SINGLE SENSOR IIRI LOGIC) 
SET HDSUPFLG (V25N7E. 106E. 2000E. lE) (SPs P + 0 2 9 0 0 + 0 0 + 0 0 

R HP-65 DATA FOR TPI-14 (GET) . USING -14:00 1181 ) Y + 0 o 2 0 0 + 0 0 + 0 0 
ft!1 

MNVR TO BORESIGHT COAS ON HORIZON 

r' SET ORDEAL (FOAl 1) 80-345. H=118 ,ve AT IGN +I'X IX IX +X IX X +IX rx X 
-12:00 I P35 lFINAL COMP: RECORD) A VC TAIlOfF -IX LX -[X rx -IX IX 

LOAD'~VX , ~VZ. IF REQ'D. , STON ~VY) 

+ I I I J IPT [ I 1 I 1 In ( ] 1 I t - PRO. N59E (RECORO) '40 II lIT 

I RHC-MNVR TO ZERO ROLL (ROLL RIGHT) 
.1. R IIUItN ATT CH£CK IURII ATT CIIEQC UPOIITE - V25N20E (LOAD PAD BURN ATT) LX )( X X I -:mttl:1 I IIIJRII 

p STAR 
ATT Y 

I GO TO SPS BURN CUE CARD(SCS.~) 1140 AVT + )< SA + 0 
FOR HP-65 OR CNt SOLUTION: 

- >< C>< 1 3 0 TA 0 0 

I IN P4D AT F50 18. RECORD BURN ATT " TAIL Off + 
SET ASCP tw TO BURN ATT AVe + >< TPI ONBOARD DATA - E.E TO 06 40. RECORD ~VT 

TPI HP-65 SOlN POD *****IF DRIFT RATES EXCESSIVE*"·*···_-

I 50+50 t- (1A11K A) - BURN IIITH SOYUZ BORE SIGHTED IN COAS - TIS - (~VF. ~VR. , ~VD TIMED RCS) IIITH * PH FIlii." 
*.AUTO RtS SELECT(16)-MAN/MN8 * ~~"III: "1 X 0 0 *************************************** 1131 .. + 

Sill ~ITt ", • S T D • . 
AVF BT "z X TI' !PI MIll • 0 0 0 

.1 A'x' 
0 

~ 
'VR ,T AYz .... X SEt • 

115!1E. "F N5t 6VTP ! + 0 0 'Vo 8T RECORD AV •• S T 0 " . ffm (359.29/29.2) (R-21.2 NM) 
- ,v

D X 'lrPF • 0 0 
0:00 _ ReS x AXIS 

P77. RXT'E-LOII 1 FPS-2. 50 SEC XXXXXXXXXXXXXXXXIXXIXXXlXXlIXXIIUIXXXXXlIlWlXXXX ATtrPl/TPIl B 

- P36 RCS VIZ AXIS I 1181 till' LIIIlTS !1.5.ItA.,!l.O FPS : .1 A'X 0 0 
~PI co.pleted. TPI BbrnOnHEH. 1 FPS-S.OO SEC 

i USE STIlI An IN IILl. CAStS I .- REACQUIRE VHF RANGING (R-18 NM) _IWJ,-:: AYTP! 6W
T 

• S T 0 " 
. 

I 

+3:00 ""l 
V87E (START VHF MARKING) \CENTER SOYUZ IN COAS IIHENI ;; CllClHl'-65 WITHIII 1lI1lTS iii) O!C X 6VZ 0 0 
FOAl 1-0RB RATE READING HP-65 DATA 8 x IF !tOT IX/STIII WITHIN LlIllTS GO O!C X V16N59 6VF X IF IIOT HP-65/STIlII WITHIn llIIITS iii) "-65 I 0 0 

H X NO AGR£EIOT iii) STIlI X 
,v (lOS) 6VR 0 0 +4:30 F 8 HP-65 DATA FOR TPI+4:30 XXXXXXXXXXXXXXXXXXXXXXX x X 

151+01) ~ I X UNREASONABLE UPDATE X X FOR HP-65/STlII-USE Ole TIC OPTIIlI: X 6VO 0 0 
X 0.50 NM. 3.0 FPS X X RECALL P35, PRO TO N37,' LOAD HP-65/STlJI TIS; X 
XXXXXXXXXXXXXXXXXXXXXXX X PRO TO MS5. SPECIFY TIC OPTIlJI (Y22E.+£), x 

X PRO TO 1181. LOAD loY'S. X 
XXXXXXlXXXlXXXIXXllIXXXXIXXXXIXIIXXXIXXXXlXXXXXXXXX 

) ) ) ) ) 



+7:30 

+8:30 
+9:00 

+12:00 

+19:30 

+20:30 
+21 :00 

+24:00 

IMU FAILURE 

I v 
H 
F 

I 
7 

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

R HP-65 DATA FOR TPI+7:30 

RAND e HP-65 DATA FOR TPI+8:30 
PRO (P36 FINAL COMP: RECORD) 

(LOAD N59 R2 WITH +ZERO) 
P41;POO; THC PWR-OH(up) 
BURN WITH SOYUZ BORESIGHTED IN COAS 

(t.VF RCS WITH EMS) (t.VD TIHEO RCS) 

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

,..-------, 

ITPMH7 RCS X AXIS 
1 FPS:2. 50 SEC 
RCS HZ AXIS 

V 
H 

t 
P36. Y25N33E (LOAD TPI TIG) 
REACQUIRE VHF RANGING (R:8 NM) 1 FPS:5.00 SEC 

--Turn on your orientation lights. BK.IDl£ITE S;~: JI';-,;: J?flEETfW,HH. 
va7E (START YHF MARKING) 

e HP-65 DATA FOR TPI+16:30 

R HP-65 DATA FOR TPI+19:30 

RAND e HP-65 DATA FOR TPI+20:30 

CENTER SOyUZ IN COAS 
READING HP-65 DATA e 

PRO (P36 FINAL COMP: RECORD)(HP-65 SaLK PRIME) 
(LOAD N59 R2 WITH~~ERO)(LOAD Rl U R3 WITH HP-€5 SOLK) 

POO; THC P~R-ON(up) 
BURN WITH SOYUZ BORESIGHTED IN COAS 

(t.VF RCS WITH EMS) (-loVD TIMED RCS) 
...-------, 

ITPM~L RCS X AXIS 
1 FPS:2.50 SEC 
RCS Y&Z AXIS REAcqUIRE VHF RANGING (R=2 NH) 

STOW HP-65 KIT(Ul) & CHECKLIST(Rl) 
P25; LOAD "72 WITH +ZERO 

1 FPS:5.00 SEC 

(MONITOR LOS RATES AND RANGE RATE) 
(N77:R.R,-OOOOI)(R,R FROM R27 VHF RANGING FILTER) 

PRE-BRAKING SWITCH LIST (Pg 3-18) 

IMU FAILURE IMU FAILURE IMU FAILURE 

"59 bVF 
bV(LOS) bVR 

bVo 

N59 bVF 
bV (LOS) bVR 

t.VD 

TPMl ONBOARO OATA 

P36 FINAL COHP TPMl Hl'-65 SOLN 

0 0 ~ 
TPM2 JNBOARO DATA 

P36 FINAL C(J4P 

0 0 

PRE-BRAKING SWITCH LIST 

HAN ATT(3)-RATE 040 
LIMIT CYCLE-OFF 
IlBD/RATE-MIN/LOW 
BHAG. HOot;{lj-An l/RATE 2 
SC CONT-SCS 
FOAl SCALE-5/l 
FOAl SELEOo-l 
FDAI OUR -An SET 

TPM2 HP-65 SOLK 

~ 
An SET-GOC 
lllC PWR-PWR 
RHC PWR NORMAl. I2-AC/OC 
RI\C PWR DIRECT #2-HNA/MNB 
AUTO RCS SELECT(i6j-1tlA/ItfB, 
lllC-ARMED 
IIlC IZ -ARMED 

VTR/OAC SWITCH LIST 

VTR POWER(3)-0II(UP) 
HEAD WHEEL ORIVE ffiTOR-ON (HOTOR ON LT -ON) 
MODE-RECORD (RECORD LT -011) 

OAC-ON 
(I F des ired )HDC CX06 

I "I 

BRAKING GATES a(DEG) 

R(NM) R(FPS) R(FT) SOlAR BODY 

1.00 30 6000 
.50 20 3000 0.5 
.25 10 1500 1.0 
.08 5 500 3.1 1.0 ...... ,- ... 

. 0 

. . 

.05 300 5.2 1.7 

.03 200 7.9 2.6 

.02 130 3.9 

.01 60 8.4 

IMU FAILURE IMU FAILURE IMU FAILURE 

-+ 

" ~ cr> 
rr1 

W 
I 

--' 
CO 

I 
I 

I 



IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE IMU FAILURE 

~~------------------~-=======~--~.--~~--------~------~----------------~-----------, y.----.. 
~151+30r 
t' 

-

-r51+40~ 

-

... 
-

H ..... 5-1 +-50....,~ ~ 

T 

-

1152+00 ~ 

'A 
.1). 

) 

A 
T 
S 

LOAD ASCP tw WIn DOCKHiG ATT (Pg 3-19) 
__ Initiating orientation of Apollo. ~;,~;!H';;: :)PIGH':'A:;}l!J A.l0.'L~CHA. 
MNVR TO OnCKlHG ROLL All (_60° CCW) 

(REF ATT SET ERROR NEEDLES) 
VT R/T V S.I: C H Ll 5 T I Pg J- 1 9 i -__ Orientation established. JPHLH?AilliH YC:;'.~:::3.-==:;:;'. 
-Xnitiate docking orientation as programmed. H,HH,l7E OP;EH':'.D!:J 

C~..lKOBKH rrc :iPC~A·U!E. 
ACQUIRE ATS ~:GA: MAN, WIDE P -36, Y 44 

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

EMS FUNC/MODE-AV SET/ST8Y 
SET AVC = -100.0 FPS 
EMS FUHC-AY 

ACTIVE DOCKING PREPARATIOn CHECKLIST (Pg 1-20) 

HONITOR SOYUZ MNVR ON SOYUZ +X AXIS 

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

CSM/SOYUZ INTERfACE SEAL COMPRESSED I 

) 

fSOYUZ MNVRS TO DOCKING ATTI 
51+44:25 - 51+47:00 

I TV- GRD CMD 
51+48 - 52+091 

I SUNSET I 
AT 52:05 

) 

ASCP 
tw 

DOCKING ATTITUDE 
NOMINAl UPDATE 

R !XXX 3 0 0 II±B 
p [xXX 1 5 7 

Y [xXX 0 0 0 

VTR/TV SWITCH LIST 

VTR HEAD IllEEl DRIVE IIlTOR-oFF (400) 
(IIlTOR 011 LT-oFF) 

011 TV CAMERA AT LOCATIOII 606: 
CAMERA-AVS. SlAVE. LINEAR 
LENS (F. ZOOII. FOC)-22. 25. infinity 

) ) 



leANNOT SEE THROUGH OPTlcsl 

r.ote: Use STDII ~VY For til, Burns. 

FOR INU ALIGNMENTS 

Delete P52's While Attached To Booster. 
If COAS Not Calibrated-

1. If GDe & IMU Compare Within 5 Deg-
Perform COAS LOS DETERMINATION Procedures (Pg 1-11) ASAP. 

If Not- Verify IMU Alignment: 
Use P21 (G/4-4) To Obtain Altitude. 
"nvl' To & Maintain +X Axis Track Of Horizon. 
~ey V83E & Verify Depression Angle. 

80 NM Alt = 348 Deg Dep Ang 200 PlM Alt 341 Deg Oep AnS 
120 NM Alt = 345 Deg Dep Ang 240 NM Alt = 339 Deg Dep Ang 
160 NM Alt = 343 Deg Dep Ang 

If IMU Compare Within 5 Deg-
Perform COAS LOS DETERMINATION Procedures (Pg 1-11) ASAP. 

If Not- Use Nominal COAS Angles (+0, +57470) For P54 'so 
2. In Place Of P52 OPT 3-

Use P20 OPT 1 To Obtain Star Sighting Attitudes: 
Load Pl78 With +ZERO's. . STAR ROLL PITCH YAM 
Load 1ST Star, Record 1113 And r'=':':"'-'--'::=-~:':'::':--""::::=--' 

Perform Auto Mnvr To Star Att., , , 
Recall P20, Load 2ND Star & Record. -- --' --' _' 
Recall P20, Load 3RD Star & Record. 

Perfo!'ll P54 OPT 3 (G/3-9): -- --' --' 
Vertfy "94 Loaded With COAS 

LOS Angles Recorded (Pg 1-11). L====~====~'-=====~====:J 
SC CONT/MODE-eMC/FREE 
Center Star In COAS with RHC. 
EnTER To Mark (EIiTER On Y50N25 00016 To Reject) 
Manually Mnvr To 2tlD Star. 

For Subsequent P54's (With Same REFSMMAT), Can Use 
V49 Mnvr To 1ST Star. 

3. In Place of P52 OPT 1 COARSE ALIGN- Perform 
P52 OPT 1 PULSE TORQUE (EtITER On Torque Request) 
(Do Hot Perform Star Sightings). 

If COAS LOS DETERMINATION Has Been Performed­
Repeat Above Steps 2 & 3, As Required. 

FOR STATE VECTOR UPDATING 

Pre NCC - None, Except For Possible STDN Uplink. 
Post NCC- Before Initiating VHF Marks: 

Key V67E And Load 1199 With +10000, +100, +1; PRO. 
Post NSR- Perform VHF Marking (V87E) In Place Of SXT Marking. 
Post TPI- (Pg 1-17) ENTER To Bypass P36 Auto Mnvr To Track Att. 

Key Y22N7BE, +E (For COAS Tracking). 
Key Y58E, Perform Auto Mnvr To eOAS Track Att. 
Use YHF Marking (V87E) Along With COAS Marking (V54E). 
Load N94 With eOAS LOS Angles Recorded (Pg 1-11). 
PRO to F 53 45. 
se CONT/MODE-eMC/FREE 
Center Soyuz In eOAS With RHC. 
EUTER To Mark(V86E To R~ject). To Avoid Taking Unwanted Marks, 

Be Sure To Terminate CDAS M~klng Routine (PRO On F 53 45) 
Before Keying Yxx Or "xx ENTER. Y16NxxE Is Permissible. 

Read e For TPM HP-65 Soln From ORDEAL FOAl While Centering 
Soyuz In COAS. 

OPT! CS FROZEN I 
Before Doing IMU Align Or SV l?~a~~c; :Oe"fQr~ Cne 

) 

Time) 
TPAC'S 1. OPTICS POWER·ON 

2. OPT ZERO-ZERO 
3. VERIFY SXT/SCT LOS SLAVED 

IF flOT CONTINUE USING SCT 
4. RECORD TPAC'S 

IF TA NEGATIVE (XXx.XX) SUBTRACT 270' 1:--------
5. KEY V64E, LOAD tl94 WITH SA & TA 

PRO, RECORD N78 REG 1 & 2 
PRO 

6. GO TO IMU ALIGN OR SV UPDATING PROCEDURE 
FOR IMU ALIGNMENTS 

Delete P52's While Attached To Booster. 
In Place Of P52 OPT 3-

1178 

I: 
Use P20 OPT 1 To Obtain Star Sighting Attitudes: 

Load fU3 With Val ues Recorded /lbove. STAR ROl."L PITCH YAW 

Load 1ST Star, Record N18 And " I Perform Auto Mnvr to Star Att. __ ' 
Recall P20, Load 2ND Star & Record. -- --' -
Recall P20, Load 3RO Star & Record. . 

Perform P54 OPT 3 (G/3-9): TA. -_ " --' -_ 
Verify N94 Loaded With Recorded SA & __ , 
SC COUT/MODE-eHC/FREE 
Center Star In SXT With Mle. 
EUTER To Mark (ENTER On Y50H25 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 - Perform 
P52 OPT 1 PULSE TORQUE (EHTER On Torque Request) 
(DO flOT P-erforlll Star Sightings). 

FOR STATE VECTOR UPDATING 

1. Each Time KINKEY Is Initiated (PRO.On Kinkey Option) 
ENTER To Bypass Auto Mnvr To Track Att. 
Key V64E. Verify fl9"4 Loaded With Recorded SA & TA. 

PRO, Verify N78 Yalues, PRO. 
Key'V58E, Perform Auto Hnvr To Soyuz Track Att. 

2. Use COAS Marking Routine (V54E), But Use SIT Instead Of COAS. 
Verify N94 Loaded With Recorded SA & TA. 
PRO TO F 53 45. 
SC COfn /fIODE-eMe/FREE 
Center Soyuz In SXT With HIe. 
ENTER To Mark (V86E To Reject). To Avoid Taking Unwanted Harks, 

Be Sure to Terminate COAS Marking Routine (PRO On F 53 45) 
Before Keying Vxx Or Nxx EHTER. Y16Hxx Is Permissible. 

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

VHF, OPT! CS & 



VHF t OPTICS A 
OTHER·FAILURES 

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

I Sc,YUZ TRACKER LIGHTS FAILED I 
Notes: 1. Perfor", NOMINAL Rndz Ti",el ine (SXT ~larks :Iot Possible \:hen 

Soyuz In Darkness). 
2. If Post TPMl Lighting l'i11 Allow, TPt12 Soln Accurac;,' Will Be 

Greatly Improved If At Least One SXT Mark Is Incorporated. 
3. Nominally, HP-65 Soln Not Possible For TPMl And TPM2. 

Immediately- V57E, V22E, IE, PRO (For Post TPI Single Sensor WRI Logic) 

/HARK BUTTON FAILED! 

FAILED OPEn (Bit 6 Channel 16 Reaains • Zero) 
Note: Noraal DSKY Operations (e.g. V76E. V16N78E) Are 

Peraitted During Marking Periods. 
Befo re Ma rk i ng-

Load Following EHP(SL-S) (Can Be Loaded Anytime) 
V2Stl26E 

1E 
21S1E 

16067E 
For EACH Mark­

(lcs Tie Delay) 
(Fixed Mnory Add­
ress Of MARKDIF) 

Key Y:tl (Do Hot Key ENTER) 
ENTER (When Target Centered) 

(ENTER Must Be Done Froa NAY DSKY) 
After COlipletion Of SIT RAY (TPM2)- -

Key Y21N26E. DE (To Disable EMP SL-S) 
FAILED CLOSE (Bit 6 Channel 16 Reaains = One) 

Note: EMP SL-S Is Not Required. 
Perfora ALL Prograa Procedures On MAIN DSKY. 
To Hark- Depress ANY --

Key on NAY DSKY (Except PRO). 

IEMS AY/RAnGE DISPLAY BLANK1 

For SCS Burns- EMS FUNC-OFF~(Make TiDed Burns) 
SPS THRUST-DIRECT on (To Initiate Burn) 
6Y THRUST-OFF (To Ter.inate Burn) 
SPS THRUST-NORMAL 

For Hp-6S Data: Pre RSR- V76E (Use VHF Range Rate Processing Routine) 
V2SE. Load N72 With GET Of flext Data Point. 
PRO 

) 

N76E (To Read Range) 
TPI TIG- V76E. V2SE, +E. +E. +E, PRO (To Terminate 

Opti.ized Range Calculations) 
N76E (To Read Current Range) 

Pre TPI- V76E (Use VHF Range Rate Processing Routine) 
V2SE, Load N72 With GET Of Next Data Point. 
PRO 
"76E (To Read Range) 

(TPI-14)-V76E. V25E. +E, +E. +E. PRO (To Terminate 
Opto.ized Range Calculations) 

V76E (To Read Current Range) 
Post TPI-V76E, V2SE. +E. +E. +E. PRO (To Terminate 

Optimized Range Calculations) 
1176E (To Read Current Range) 

) 

I no VHF RANGING I 
Note: HP-55 Solutions Not Possible. Delete: 

V87's (Used To Enable VHF Harking) 
V76's (Used To Enable VHF Range Rate Processing Routine) 

hmediately- V77E (To Terminate VIIF Range Rate Processing Routine) 
V8SE (To Terminate VHF Harking) 
V57E. V22E, IE, PRO (For Post TPI Single Sensor WRI logic) 

Braiing- Y37E47E, V33E (Monitor R ~ R) 

:s...:. 
:2,) 

:;0 
3:00 

:5.) 

:40 

:3:: 
:20 
: Ii! 

Z:lO 
.aT :50 

CAUTION: ~ORSE CASE CMC RANGE ERROR CAN BE ~.8 ~M. 
REF BRAKIHG GATE TABLE (Pg I-IS) FOR SIZE YS RANGE. 
IF SOLAR PANEL GROI'TH BECOMES APPARENT (.25° TO .5°) 

BEFORE FIRST CRAKHIG GATE, CEGIN BRAKIrtG IMMEDIATELY. 
Establish R 2 -25.0 FPS At I NM, Then RESET DET Counting UP. 

load EMS· -25.0. EMS FUNC/MODE-6y/nORMAL 
Yhen DET a 01:00. Brake EMS To -20.0 (R •• 7S UM) 

• 02:15. -15.0 (R = .50 UM) 
Yhen Soyuz Solar Panel· 1° In COAS (Or DET 2 03:4S) 

Brake EMS To -10.0 (R = .25 UM) 
Obtain dT For Change In COAS (1° to 3°, 1° to 2°, 

o 1.5° to 3.So, Or I.So to 2.S"} 
Use Chart To Determine R For Final Braking. 

, , 
SIZE OF SOLAR 
PANELS IN COAS " .. 

~i!rr;:SEC; :4·: 

) 

:.;0 

:2u :. 
1:0;) 

:5U 

1° .... 3. 
(.2&+.09 NM) 
1°+2° 

--.....j,.·(.26:!-.13 NM) :40 

:30 ,l------+-----if---===-_::i::-------...:-::.:-:::..:."'t ... J .5° .. 3.5° 'r 1.17+.07 NM) 
------l-l·5°+2.~· .. , :20 .17+.10 MM, 

: 1" 

:c 
0 10 15 20 

R (FPS) 

) ) 



IQUAD FAILED: CMC CONTROlJ 

QUAD HE{l) (Failed Quad)-ClOSE (Mom) 
PRIM/SEC P~PLNT{l) (Failed Quad)-CLOSE (Mom) 
AUTO RCS SELECT(4) (Failed Quad)-OFF 
SC CONT-CMC/AUTO (Maintain CMC Control Until Docked) 
V48E, Loa~ "47 Per Table (Load XX As Specified In Nominal C/L) 

HOTES F~ RCS TRANSLATION: 

1. 50S Reduction In Effectiveness For All Axes. 
2. Oegraded 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 Coapensate By Using The 
RHC To Initiate An UP/DOW" Rate 
Prior To +/- Z Translation). 

5. For Quad B Or D Failed With 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 N8S > 5 FPS In Any Axis, Rotate SIC To Maximize AVX. 
If N8S i 5 FPS In All Axes, Trio AVX Last. 

NOTES FOR SPS BURNS: 

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

NOTES FOR BRAKinG: 

9. 

10. 
11. 
12. 
13. 

14. 

In The PRE-BRAKING SWITCH LIST: 
Use SC CONT-CMC/AUTO rather than SCS Control. 

Verify O.So/Sec Rate Is In The DAP Prior To Braking. 
Initiate Braking ASAP (2 Quads) (Review Note 1) 
Use SCS Control (HIN/LOW) To Make Accurate LOS Rate Checks. 
A Low lOS Rate M!!1 Be Maintained. (Not Enough Translation 
Authority To Control Rate Buildup Later On) 
lOS Rate Control Gives Pronounced Changes To Closure Rate. 

NOlES FOR D.OC.KI IIG 

15. CHC ATT DB (0.5°) Is Being Used For Docking; 
Not The SCS DB (~.2°). 

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

I~~A: FArlEe: SCS CJSTRCL I 

QUAD HE(l) (Failed 
PRIM/SEC PRPLNT(l) 
AUTO RCS SELECT(4) 
SC COllT-SCS 
DBD/RA TE-M III/LOW 

Quad)-CLOSE (Mom) 
(Failed Quad)-CLOSE (Mom) 
(Failed Quad)-OFF 

BMAG nODE(3)-ATT l/RATE 2 

NOTES FOR RCS TRANSLATION: 

1. Translation And Attitude Control Depend On Proper 
Manipulation Of AUTO RCS SELECT Switches. 

2. For All Single Axis Translation: 
AUTO RCS SELECT (Failed Quad Plus Table)-OfF 

.FAILED QUAD A B C 

+X TRAIlS (5.0) (5.0) A4-0FF (5.0) 
-X TRAHS C4-0FF* (5.0) 1l4-0FF** (5. 5) A3-0FF (5.5) 

+Y TRANS C1-0FF (l 0.5) !lote 7 A2-0fF (10.5) 
-Y TRAilS C2-0FF (l 0.5) Note 7 Al-OFF (10.5) 

D 

B4-0FF (5.5) 
B3-0FF (5.5) 

Note 7 
Note 7 

+Z TRAIlS Note 6 Ol-OFF (l O. 5) tlote 6 B2-0FF ~ 10. Sl -z TRANS 1I0te 6 02-0FF (10.5) Note 6 Bl-OFF 10.5 

) = Approximate Number Of Seconds To Obtain 1.0 FPS. 
* Cycle ON To Control PITCH. 
** If Required, Cycle 011 To Control YAW. 

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 Comperi~ate By 
Using The RHC To Initiate An UP/DOWN Rate Prior To +/- Z 
Translation) • 

7. For Quad B Or 0 Failed With Y Translation: 
Possible Loss Of YAW Control (Partially Compensate By 
USing The RHC To· Initiate A LEFT/RIGHT Rate Prior To +/- Y 
Translation). 

8. If N8S > 5 FPS In Any Axis, Rotate SIC To Maximize AVX. 
If N85 i 5 FPS In All Axes. Trim AYX Last. 

NOTES FOR SPS BURNS: 

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

HOTES FOR BRAKING: 

11. If Possible, Use SC CONT-CMC/HOLO Rather Than SCS. (Reference 
CHC Control Procedures And Verify O.So/Sec Rate Is Loaded Into 
OAP) • 

12. Initiate Braking ASAP (2 Quads) (Review Hote 3). 
13. A Low LOS Rate Must Be Maintained. (Hot 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 

IHAX THRUSTING RCS BURN (4 JET X TRANSLATIOrl)/ 

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 For -X RCS Jets_ (Nol\lina1 
RCS Targeting Limit Will Be 100 Sec +X, 50 Sec -X)_ 

2. There Must Be At Least 45 Min Of Elapsed Time Between A 
Max Duration Burn And Other ReS Burns (Max Or Otherwise). 

-x RCS (AVTota1 < Or = 50 Sec) 
--l-.-Use P41. 

Y25N17E. Load N17 = (Any ro11).(N18pitch ~ 180).(360 - N18yaw) 
2. load EMS = -6YTOTAl 

Y63E; Manually Mnvr To -x Burn Att Using N17 Error Needles. 
3. At TIG. Translate -x RCS & Trim N85 Residuals. 

+X RCS I -x RCS (100 Sec < 6VTOTAL < 200 Sec) 
1. Use P41 & Auto Mnvr To N18 Burn Att. 
2. Y25N17E; load N17 = (Any roll) .(N18pitch ~ 180) .(360 - ~118yaw) 
3. load EMS = +X AVTOTAl 
4. At TlG. Translate +X RCS = +X 6VTOTAl 

Y63E 
5. Manually Mnvr To -x Burn Att Using "17 Error Needles. 
6. load EMS = -x AYTOTAL 
7. Translate -x RCS & Tri. N85 Residuals. 

+X RCS I SPS 
1. Use P40 & Auto Mnvr To N18 Burn Att. 
2. Load EMS = (6VTOTAl - 6YTAIlOFF) 
3. Translate +X RCS Ullage = 100 Sec (Do Hot PRO On Y99N(0) 
4. Perform SPS SCS Auto 8urn. 
S. Key ENTER On Y99N40 After SPS Engine Cutoff. 
6. Trim N85 Residuals. 

+X ReS I SPS I -x RCS (6VTOTAl > 200 Sec) 
1. Use P40 & Auto Mnvr To N18 Burn Att. 
2. V25Nl7E; load N17 = (Any roll).(H18pitch + 18Q).06O-- N18yaw) 
3. load EMS = {AYTOTAl - 6YTAIlOFF - 6Y-XRCST 
4. Translate +X RCS Ullage = 100 Sec (Do Not PRO on Y~N(0) 
5. Perform SPS SCS Auto Burn. 
6. Key ENTER-On V99N40 After SPS Engine Cutoff. 

Y63E 
7. Manually Mnn To -x Burn Att Using 1117 Error Needles) 
8. load EMS = -6V-XRCS 
9. Translate -x RCS & Tri. N85 Residuals. 

) ) ) 
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DELAYED DOCKING 

A 

-IF HS: 
-__ INFORM SOVUZ : APOLLO ,ILL ATTEMPT DOCKING AT 52+42.-

.~=-=C."L-:=:-: ~=='-=-~?~:: :-:,-"'::~~~: ~~~~::23C\H 3 52+42. * 
"IF NO: 
.:cnrrORH SOVUZ : APOLLO wILL ATTEMPT DOCKING AT 53+23." 
* AP.O.-:.-':.::-: :-:::=-=-~:::~-=- :-:.:~:-~-~:y ~~-=-2~"':':::~:.:ii :3 53+:3. * 

EXTERIOR LIGHTS RUN/EVA-RUN/EVA 
*IF NO COHM: 
• DSE: (lBR/RCD/FWD/CMD RESET) 
* VIR HEAD WHEEL DRIVE MOTOR-OFF(MOTOR ON LT-OFFt 

DAC-OFF · T 
SC CONT/HODE-CMC/AUTO v 

T 
~NFORM SOYUZ: TURN ON VHF SIMPLEX A. R 

m ~:!~!::~[~:,~:.:~ ~:,:~~~.~, "'''''CO "'" .j 
*HOMINAL DOCKING ATTEMPT: 
* 
* EMS FUllC/MODE-oV SET / STBV 
• SET 6VC=-1 00.0 FPS 
• EMS FUNC-6V · · • DAC-ON 

(IF DESIRED) HDC/CX06 
• SC CONT/MODE-SCS/FREE 
., ACIIVE DOCKING CHECKLIST(Pg 

* 
* 

: [ifOCK(AT SR)-S2+4l] 
EXTERIOR LIGHTS RUN/EVA-OFF 

SOYUZ STAYS IN DOCKIIlG • 
ATTITUDE FOR DOCKING 
AT 52+42 

• 
• 

1-21) I VTR I : 
52+36 - 52+50 • 

ON LT -OFF)· . 

:.-.; 

A 
T 
S 

DELAYED DOCKING DELAYED DOCKING DELAYED DOCKING 

VER:.Y S757:C~KEEP!~G O~ SOYUZ +X AXIS(R~150 FT) 
~MS F~~CiMCDE-~V Sf~;ST5Y 
SET :VC--10C.0 FPS 
EMS FUNC-.:V 

ACQ ATS HGA: HAN, WIDE P -43, V 16 
S-BD ANT ISO > 1/3 SCALE--
HGA: REACQ, NARROW 

DAC-ON 
(IF DESIRED) nDC/CI06 

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

r-------------------~~ SOYUZ MNVRS TO DOCKING 
53+16 - 53+~ 

IDOCK(ONE REV LATE) 53+231 

• IF itO DOCKING: CDNT INU E • 

VTR f:EAD WHEEL DRIVE MOTOR-OFF(MOTOR ON LT-CFF) 
OAC-OFF . 
SC CDNT/HODE-CMC/AUTO 

EXTERIOR LIGHTS RUN/EVA-RUN/EVA 
-.IllFORM SOYUZ APOLLO DOCKING DELAYED . 

C'lHKOBKA ATIOJlll.QM OTKJIA.llbIBAETCH. 
__ INFORM SOYUZ : APOLLO WILL ATTE~PT DOCKING AT 54+52. 

ATIOJUIOH nOBI'OPHT nOImKY CTbIKOBKH B 54+52. 
GUIDE RING A-RETRACT{~40 SEC) 

r:::'l:·:~'GUIDE RING EXTEND LT-OUT 
, PASSIVE LT-ON 

GUIDE RING A-OFF(CTR) 

DSE: (LBR/RCD/FI!D/CMD RESET) 

DELAYED DOCKING DELAYED DOCKING 

DELAYED DOCKING 



DELAYED DOCKING 

I 
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1 

) 

A 
T 

~ 

DELAYED DOCKING DELAYED DOCKING DELAYED DOCKING 

EXTERIOR LIGHTS RUN/EYA-OFF 

EMS FUNC/MODE-~V SET/STBY 
SET ~VC:-100.0 FPS 
EMS FUNC-AV 

ACQ ATS HGA: MAN. WIDE P -Z9. Y Z6 
S-BD ANT IND > 1/3 SCALE--
HGA: REACQ. NARROW 

VERIFY STATIONKEEPING 01 SOYUZ +X AXIS(R~150 FT} 

ACTIVE DOCKING PREPARATION CHECKLIST (P9 1-Z0) 

.DAC-ON 
(IF DESIRED) HDC/CX06 

SC CONT/MODE-SCS/FREE 
ACTIYE DOCKING CHECKLIST(Pg 1-Z1} 

IDOCK(TWO REYS LATE} 54HZ I 

" IF NO DOCKING: CONTINUE • 

SOYUZ MNVRS TO OOCKING ATT 
54+48 - 54+51 

VTR HEAD WHEEL DRIVE MOTOR-OFF(MOTOR ON LT-OFF) 
DAC-OFF 
SC CONT/MODE-eMC/AUTO 

) ) 

A 
T 
S 

DELAYED DOCKING 

DELAYED DOCKING DELAYED DOCKING DELAYED DOCKING 

EXTERIOR LIGHTS RUN/EVA-RUN/EVA 
-eINFORM SOYUZ APOLLO DOCKING DELAYED. 

CWKOBKA AIlOJlJ10HA Cl'l'KJIA.lll>l:'kc',:;:;:. 
-INFORM SOYUZ : APOLLO WILL ATTEMPT DOCKING AT 56+22. 

. AfIOJUIOH nOBTOPHT nolHl'KY ~ 9 5&0-22 
GUIDE RING A-RETRACT(~40 SEC) 

f~~1":1GUIDE RING EXTEND LT-OUT 
PASSIVE LT-ON 

GUIDE RING A-OFF(CTR) 

DSE: (LBRI RCD/ FWD/ CHD RESET 1 

EXTERIOR LIGHTS RUN/EVA-OFF 

EMS FU"C/MOOE-~V SET/STBY 
SET ~VC:-100.0 FPS 
EMS FUNC-AV 

ACQ ATS HGA: MAN. WIDE P -51. Y ~ 
S-BD ANT IND > 1/3 SCALE--
HGA: REACQ. NARROW 

) ) 
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DELAYED DOCKING 

VERIFY STATIONKEEPING ON SOYUZ +X AXIS (R~150 FT) 

ACTIVE DOCKING PREPARATION CHECKLIST (Pg 1-20) 

DAC-ON 
(IF DESIRED) HDC/CX06 

SC CONT /MODE -SCSI FREE 
ACTIVE DOCKING CHECKLIST(Pg 1-21) I VTR I 

56+14 - ~6+26 

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

IDOCK(THREE REVS LATE) 56+221 

• IF NO DOCKING: CONTINUE * 

VTR HEAD WHEEL DRIVE MOTOR-OFF(1I0TOR ON LT-Orf)" 
DAC-OFF 
SC CONT/MGDE-CMC/AUTO 
EXTERIOR LIGHTS RUN/EVA-RUN/EVA 
-.QNFORM SOYUZ: APOLLO DOCKING DELAYED. 

C'ruKOBKA AnOJUIOHA 0TKJIAJl!1BAETC1I. 
~NFORM SOYUZ: MCC-H ADVICE REQUIRED. STANDBY. 

TPEEYRl'ClI PE3<OMElUlAI.lHlI UYlla. EY.llbTE IIA 
GUIDE RING A-RETRACT(~40 SEC) nPHEME. 

r::r:::::, GUI D E R I KG EXTEND L T -OUT 
PASSIVE LT-ON 

GUIDE RING A-OFF(CTR) 

DSE: (LBR/RCD/FWD/CMD RESET) 

DELAYED DOCKING DELAYED DOCKING DELAYED DOCKING 

EXTERIOR LIGHTS RUN/EVA-OFF 

DELAYED DOCKING DELAYED DOCKING 

-0 » 
en 
I"T'I 
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I 

W 

DELAYED DOCKING 



UZ RE-RENDEZVOUS POLAR PLOT (WT • 290°) 

(Pre C/l) 

(Pre C/l) 

(Pre C/l) 

(Pre C/L) 

maybe 
(Pre ell) 

BASIC ASSUMPTIONS 

o Apollo In heads down configuration (HDSUPFlG RESET). 
(no.lnal for ATS coverage pre-TPI2) 

o IMU aligned to re-rndz REFSMHAT 
(re-rndz REFSMKAT related to TPl2 same as nominal is to TPl) 

o Soyuz VHF ranging is off, configured for comm on SIMPLEX AM. 
(to conserve Soyuz battery) 

o STON supplied .aneuvers have been executed, placing Apollo/Soyuz in 
a stAble orbit condition. 
(Apollo trailing Soyuz 47 ~ 10 nH and AH = Zero at TPll) 

o STDN will advise crew when to obtain pre-TPII relative range data. 
(will be used by STnN in deter.ining TPII solution) 

o TPIl Ideally only Hneuver required other than braking. 
o TPI2 orbital conditions SI.e as no.lnal TPI. 

(2 .In before .tdnight, AM • 10 ~ 2 MM. Elev = 27°, wT • 130°) 

o Pre-TPI2 procedures close to no.inal. 
o Post-TP12 procedures SI.e as no.inal 

STATE YECTOR UPDATIN' 

Pre C/l) 0 Upl inked before entering checkl tst. 
o Upllnked agaln before TPII. 
o SIT and VHf .arks after TPII. 

MANEUYER SOLUTION 

o TPII - STDN (final pld only will be co.puted) 
o TPl2 - CNt IP351 (No.i.ally zero) 
o TP"l - CNC P36 Ind HP-65 
o TPN2 - CNC P36 and HP-65 

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

PAD DATA SUPPLIED BY STDN (all voic'ed pre-TPll) 

o Relation of GET to checklist. 
o Pg 6-1 ATS AOS/lOS GET's. 

ATS HGA angles 
STDN AOS/lOS GET's. 
USR AOS/LOS GET's. 

o Pg 6-2 TPll Final Pad 
o Pg 6-3 TPl2 TlG 
o Pg 6-5 Docking Attitude. 

STDN UPLlNKED DATA 

(Pre C/l) 0 State vectors (CSM & Soyuz) 
(Pre C/l) 0 REFSHMAT 

o State vectors (CSM & Soyuz) 
o TPII Target load 

DATA VOICED TO STD" 
.aybe 

(Pre C/l) 0 Pre-TPll relative range ( .. y be done before entering checklist) 
o Pg 6-1 P52 (OPT 3) 
o Pg 6-2 TPll SPS Burn status 
o General status report on TPI2. TPM1, TPM2. 

APOlLO/SOYUZ COMMUNICATiOn 

o Request VHF ranging on for pre-TPII range dati; 
after recording data, request YHF ranging off. 

'conflgure to SIMPLEX AM, to conserve Soyuz battery. 
o P9 6-1 request Soyuz beacon on. 
o Pg 6-2 report TPII co.pleted. 

request VHF ranging on. 
o Pg 6-3 report TPI2 coapleted. 
o Pg 6-4 ~equest Soyuz orientation lights on. 

report Apollo statlon keeping. 
o Pg 6-5 (nominal docking related co .. ) 

• TPMl A TPH2 

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

SOYUZ RE-RNDZ 

""C » 
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SOYUZ RE-RNDZ SOYUZ RE-RNDZ SOYUZ RE-RNDZ SOYUZ.RE-RNDZ 

-
P52 (OPT 3) (RECORD) 

( 11002) 
(01111) 

. 

. 
-

POO. CMC MODE-AUTO 

Y49 MNfR TO NOMINAL TPII BURN ATT (Pg 6 -2) 

- --Soyuz beacon on. MARK C0V3A BKm04EH. STATIm! 

-
CM2/DAC/25/CX02-BRKT. MIR (f8.1/250.-) 2 FPS 
UTILITY POWER-ON 

-

-

iSTON UPLINK (P27)-CCSM-' SOYUZ- -, 
I S.Y.'s" TPI 1 TARGET LOAD) I 
,TPII PAD (COpy Pg 6 -2) I 
TPI2 TIG (COPY Pg 6 -3) - J.!!O£K1,!!G_AT,!I!.UD.! ~AD_(£OP..! ~ !-~J 

-

) ) ) 

SOYUL Kt .. KNUL 

SOYUZ RE-RNDZ SOYUZ RE-RNDZ 

P52 (OPTIOII 3) 

1171 1ST STAR IX 0 0 0 

1171 2ND STAR X 0 0 0 
IIOSIRl) • ERR D< 
1193 X 

GYRO Y 
TORQUING 
ANGlES Z 

IIR + 0 0 

TIME OF MIN + 0 0 0 
GYRO 0 TOIQUE SEC + 

GET 

ADS LOS PITCH 

) 

IIGA 

SOYUZ RE-RNDZ 

YAW 

. 

) 

o 
:l:» 
.;,..f 
f'T1 

0\ ........ 
....J 

........ ..... 
<.11, 



:Pll Pa.D D.a.ra. 
""'; v,:. FI'tAl -

V43E (LeA:; 4 ] ET • 2c /SEC) N33 HR • - X"X:<:XX I+TXrx 
( 1 1103 ; ~L GAD IoIT, PT & YT) -b~A)<X -IX t>< rx (01111 : T1G "l~ 

P30 (VERIFY ~O3 & U31 PAD VALUES) 
SEC i - xxx:xx -rx 

-12:00 N81 'v,! -~"'< 1 8 8 t>< l>< 
'v aYy i + lXD< 0 0.0 IX ])< 

:;"1. +Xl)<:2i2i6 IX l>< -
GO TO SPS BURA CUE CARD (USE P41 IF 1>V<19 FPS) N22 R ... ' : : ; 0 0, + 0 0 , 

ULLAGE AT -15 SEC p +1 i ~O! 0 + 0 0 
(BANK A) .0: 0 0 y +1 + 0 

,vc IX 1Xl0 1 i 614 [)< IX 
P40 BTIX [X, l IX [X 

He AT !GII +!>C)< ]Xl 1 +[X rx IX 
- • YC TAILOff -:XXi ! • -lX [5< 

Iwr I + I I I I i I I PT I I I i I IYT [ 
BURN ATT CHECK 

STAR IX IX IX LX 
SA + 0 UI!fl{ . I • )(R ~ 47 NM) -

0: 00 - TRIM VG'S +0.2) TA + 0 0 
RECORD BURtl-STATUS 
-TPll compl eted. ':'PIl &lilC,lH'::H. 

P35E; VERIFY N37 PAD VALVE. SE L ECT TIG OPTIOa (N55 REG 2 ~ +ZERO) 
V32E (P35 RECYCLE: RECORD Pg 6-3) 

....... Turn on VHF rangi og. 3·!~-::~--1r~~~ ;::J~·:::::F=:~Z2 ':"':'_-:~:--:=-C:""l.e VHF RANGING SWITCH LIST SPS BURN STATUS 
VHF RANGING SWITCH LIST. ACQUIRE VHF RANGING (R ~ 47 riM) 1XLX l - VHF AM A-OFF(ctr) 4TIG 

~ 
VHF AM 8-DUPLEX 

VS7E (START VHF RANGING) XXXXXXXXXXXXXXXXXXXXXXX VHF RANGING-ON(uP) AFTER TRIM 
-33:00 X UNREASONABLE UPDATE X VHF ANTEUNA-RIGHT(verify) 

S x 1.00 AM. 6.0 FPS X EMS FUNC-4V SET/VHF RUG HC IX l 
x XXXXXXXXXXXXXXXXXXXXXXX EMS MODE-BACKUP/VHF RHG I T VHF RNG- RESET FDAI R + 

/ (IF ATTITUDE 
V NOT N(JIlHAl) P + 

~ - F Y + ! 

N85 VGX 0 0, 
(IF YG>.2) VGY o ! 0 

VGZ 0 0 

-

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

J 1 I 

: 

I 

rx LX 
~ l2<:: 
V< LX 

J 

• 

I 
-

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

xxxxxxxxxxxxxxxxxxxxxxx 
X UNREASONABLE UPDATE X - S X 1.00 NM, 6.0 FPS X 

(11103 ) X XXXXXXXXXXXXXXXXXXXXXXX 
T (01111 ) I 
V 
H 
f 

- UHSTOW HP-65 KIT (Ul) & CHECKLIST (R1) 
HP-E5 CHECKOUT (Pg 1) 

REMOVE POLAR PLOT 

- Y83E, ~ET ORDEAL (FOAl 1) lJGTIi] 

-
SET HDSUP FLG (Y25N7E, 106E, 2000E, 1£) 

..!J8 LOAD N78 REG 3 & ZERO (Y23H78E, +E) riGNORE ATT ERROR NEEDLES t 
P35 (FINAL COMP: RECORD) & UPLINK ACTIVITY LIGHT 

- 6:00 PRO, N59E (RECORD) 
RHC-MNYR TO ZERO ROLL (ROLL RIGHT) 

-
P41 

0:00 lifIft(R & 21 NM) 
TRIM YG's +0.2) - P36 (YERIFY-TRACK ROLL ATT ~ ZERO DEG) 

-11>12 co_p1eted. TPI2 BW10JIHEH. 
I 

REACQUIRE YHF RAHGIHG (R • 18 NM) 
I~E"TER SOYUZ IN SXT WHEN 

~ FDAI 1-0RB RATE READING HP-65 DATA e AHD TA 
+ 3:00 

XXXXXXXXXXXXXXXXXXXXXXX 
X e AND TA HP-65 DATA FOR TPI2+4:30 X UNREASONABLE UPDATE X 

+ 4: 3 0 T X 0.5-0 HM, 3.0 FPS X 
I XXXXXXXXXXXXXXXXXXXXXXX - V 
H 
F 

) ) ) 

SOYUZ RE-RNDZ SOYUZ RE-RNDZ 

TPI2 B\ D DATA 

NI»'IINAL FINAl 

+ IX IX [X IX ~ RE N37 HR 

TlG TPI MIN + lX lX lX lX ~ 
SEC + lX [X X tx IX 

TPI2 ONBOARD DATA 

P35 RECYCLE P35 FI HAL COMP 

N55 REG 2 ELEV IX [X 
1158 llYTPI + 0 0 + 0 0 

llYtpf + 0 0 + 0 0 

6T{TPI/TPI) + 0 0 B 0 0 + 0 0 B 0 0 
1181 6YX 0 0 0 0 
6YTPI 6Y, 0 0 0 0 

6YZ 0 0 0 0 
1159 6VF 0 0 0 0 

6Y(lOS) 6YR 0 0 0 0 
&YO 0 O • 0 0 .< 

, 

) 

SOYUZ RE-RNDZ 

> 

, 

) 

"'0 » 
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(11103 ) 
(01111) 
+ 7:30 

+ 8:30 
+ 9:00 

+12:00 

+15:00 

+16:30 

+19:30 

+20:30 
+21: 00 

+24:00 

(111 02 ) 
(01111 ) 

SOYUZ RE-RNDZ 

S 
X 
T 
I 
v 
H 
F 

! 

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

R HP-65 DATA FOR TPI2+7:30 

R, e AND TA HP-65 DATA FOR TPI2+8:30 
PRO (P36 FINAL CaMP: RECORD) 

P41 

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

I TPMll 

P36 
V25H33E (LOAD TPI2 TIG) 

-Turn on your orientation 1 ights. BKJl104llTE BAllil OrHl! OP;CH,:,;c,;;m. 

CENTER SOYUZ IN SXT WHE~ 
I READING HP-65 DATA e AND TA 
S e AND TA HP-65 DATA FOR TPI2+16:30 
X 
T 
/ 
V 
H 
F R HP-65 DATA FOR TPI2+19:30 
I 
7 R, e AND TA HP-65 DATA FOR TPI2+20:30 

I 
V 
ti 
F 

PRO (P36 FINAL CaMP: RECORD) 

P41 

P37 (ACCEPT AUTO MNVR)(N54 ~ R,R,e FROM HAVIGATED STATE VECTORS) 
STOW HP-65 KIT(Ul) & CHECKLIST(Rl) 
CMC MODE-HOLD (MOHITOR LOS RATES Arm RAIIGE RATE) 
PRE-BRAKING SWITCH LIST (Pg 6-4) 

PRO (P48)(N77 = R,R,e)(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 (6VX,6YX,6VZ CO~T OPTIOnAL) 

STATION KEEP ON SOYUZ +X AXIS (R~150 FT) 
-cAPOLLO statlonkeeplng.~CTh 3ABHCAHHE 

A.l0"1.J10HA. 

R(If4) 

1.00 
.50 
.25 
.08 
.05 
.03 
.02 
.01 

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

TPMl ONBOARO OATA 
P36 FINAl COIf' TPMl CHART SOLN 

Emm N59 AV F l 0 01 I 

6V (LOS) 6VR [ 0 0] I 
6VO I 0 o I I 

TPM2 OOBOARD DATA 
P36 FIliAl COIf' TPM2 CHART SOLN 

N59 6V F 0 
av (LOS) 6VR 0 

6VD 0 

PRE-BRAKING SWITCH LIST 

!WI ATI(3)-RATE CMD 
LIMIT CYCLE-OFF 
116D/RATE-HIN/LOW 
BHAG f«lDE(3)-ATT l/RATE 2 
SC alNT-SCS 
FIlAI SCALE-5!l 
FIlAI ~~LECT -1/2 
FIlAI !>OURCE-ATr SET 

0 
0 
0 

VTRlIlAC SWITCH LIST 

Emm 
ATT SET-GOC 
THC PWR-PWR 
RHC PWR NORMAl 12-AC/OC 
RHC PWR DIRECT 12-MNA/MNB 
AUTO RCS SELECT(16)-MlA/IfjB 
THC-AIHD 
RHC 12-AIHD 

VTR POWER(3)-ON(UP) 
HEAD WHEEL DRIVE MOTOR-ON (f«lTOR ON LT-ON) 
MODE-RECORD (RECORD LT-ON) 

IlAC-ON 
(IF deslred)HDC CX06 

BRAKING GATES a(DEG) 

R(FPS) R(FT) ~~ BODY 

30 6000 
20 3000 0.5 
10 1500 1.0 
5 500 3.1 1.0 

300 5.2 1.7 
200 7.9 2.6 
130 3.9 
60 8.4 

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



SOYUZ RE-RNDZ 

-

(11111 )_ 
(00146) 
(00000) 

(05000) 
( 00500) 

-

-

.. 

-

-

-

) 

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

V25N22E (LOAD DOCKING ATT) (Pg 6-5) 
--c:lniatiating orier.tation of Apollo.~;":';~H';.'\;: CPj.:~2:A:":;!}'; A:-::";~'1.1CHA. 
M~VR TO DOCKING ROLL ATT 
W62E (REF ERROR NEEDLES) 
VTR/TV SWiTCH LIST (Pg 6-5) 

v44E (VERIFY DOCKED DAP lOAD)(DO ~OT ACTIVATE UNTIL 
DOCKING IS COMPLETE) -

EMS FUNC/MODE-6V SET/STBY 
SET 6VC = -100.0 FPS 
EMS FUNC-6V 

ACTIVE DOCKING PREPARATION CHECKLIST (Pg 1-20) 

MONITOR SOYUZ MNVR ON SOYUZ +X AXIS rSOYUZ MNVRS TO DOCKING ATTI 

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

tCSM/SOYUZ INTERFACE SEAL COMPRESSEOI 

) 

I TV- GRD CMD I 

I SU~SET IN 
'" 5 MIN 

) 

SOYUZ RE-RNDZ SOYUZ RE-RNDZ 

DOCKING ATIlTUOE 

N22 R 

P 

Y 

VTR/TV SWITCH 1I ST 

+ o 0 
o 0 
o 0 

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

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

) 

SOYUZ RE-RNDZ 

) 



BASIC ASSUMPTIONS 

o HGA will be deployed ASAP after SEPARATIOn M~VR 
o ~o IHU re-aliS"Fent (~aintaln Launc~ REFSMHAT) 
o STDn tracting not as accurate as CMC SXT tracking. 
o STDn SORI & SOR2 maneuver solutions will be computed using eHC state vectors. 
o P52 OPT 3 will be perforMed during first 3 night periods following SEP. 
o Pre-TPI ~H = zero nm, TPI to TPF wt = 200·, 
o Return to launch C/l after Station Keeping for Docting, Extraction, etc. 

PAD DATA SUPPLIED BY STDn 

o P9 7-c 
o Pg 7-c 
o Pg 7-1 
o Pg 7-2 
o Pg 7-4 

GET, HGA's & ATT's for ATS covera~e 
flC Final Pad, SORI Final Pad 
1ST INTERCEPT TIME Pad, TPI TIG Pad, SOR2 Final Pad 
2nD InTERCEPT TIME Pad 
DOCKING ATTITUDE Pad 

STDN UPlINKED DATA 

o State Vectors (before Post-HC SXT marking) 

DATA VOICED TO STDfl 

a SEP status 
o Pg 7-c P52 (OPT 3), NC Burn Status, SORI Burn Status 
o P9 7-1 SOR2 Burn Status 
o General status report on TPI, TPKI, TPM2 

STATE VECTOR UPDATING 

o Uplinted after HC 
o SXT marts during each day ~eriod f01 ling flC 
o Hav programs- P20 OPT 4 used pre-SOR2, P36 used post-SOR2 
oW-Matrix initializatlon- load with 2000/2 before first mark. 

Force Inltllization (V93E) to occur wfth first 
of each of the 3 pre-SOR2 marking periods. 

Uo inltillzation desired (bypass MInKEY) 
durin9 the post-SOR2 marking perf ods. 

HAtlEUVER SOlUTIOrlS 

o HC, SaRI & SOR2 - STDn (fInal PAD only will be computed) 
o TPI, TPMI & TPM2 - CHC(P36) 

OHBOARD TARGETING 

o TPI-

o TPM's-

Use P36 instead of P35 to co.pute solution 
load 1ST INTERCEPT TIKE (pad Pg 7-1), allows final comp 

to be done 23 Aln instead of 3 "In before TIG. 
flo Recycle 
PRO for Final Ccap at TIG-23 ain. 
Key V16N81E and record ~VX & av2 
Use P30/P41(40) with P36 H81 values of avx & ~VZ and 
with ~VY = Zero, (Hote: will have to load fl33 in P3D with 
TP1 TIG, since P36 comDuted one to be 3 min from PRO) 
Use 2ND INTERCEPT TIME (pad Pg 7-2) for both midcourses 
TPMl Is 38 gin Instead of 12 .In after TPI 
TPH2 is 12 min (noalnal) after TPK2, 
which is 40 aln Instead of 24 min after TPI 

mark 

'" 5 MIN TIME TICKS 

"-~SUNSET 

® WRI 

L.J TRACKING 

• BURNS 

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

BOOSTER RNDZ 
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BOOSTER RNDZ 

~ 
(11002) 
(01111 ) 

-12:00 

[ 5+40 }-

-

-
0: 00 

~ 

-

6-

l_ 

p 

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

;. 
T X 

r 
TRANSNIT SORI BURN STATUS (Pg 7-c) 

II? 
~ V56E (TERMINATE P20) 

V4BE (LOAD WT, PT & YT) 

P30 
LOAD NJJ & H81 PAD VALUES 

P40 

ISORf' 
TRIM VG's +0.2) 

RECORD BURN-STATUS 

rs 
X 
T 

V21N55E. +OE (NO. OF TARGET OFFSETS) 
V24N1E (LOAD 1ST INTERCEPT TIME) (Pg 7-1) 
V25NJ3E (LOAD TPI TIG) (Pg 7-1) 

PJ6{ BYPASS MHIKEY OPTION) 

l 

XXX\XX\XXX\XXXXXXXXXXXX 
x UNREASJ\ASLE UPDATE X­
X 0.50 ~~, 3.0 FPS X 
n~t\ll:~l..'\'(''<.X,(,(XXXXX 

( 

SOR2 PAD DATA 
NOMINAl FINAL 

+ LXIX t\J3 HR 0 5 

T IG MIN 5 0 
SOR2 SEC '0 0 

N81 flV X 3 7 

~v SOR2 flVy + 0 
llVZ 9 

• e><r><JX 
+1>< 

1)< 
I>< rx 

010 
N22 R I • 11 I 7 I 8 t 0 I 0 
SOR2 + 3 0 5 0 0 + 0 0 

Y 00+ - 0 0 

SPS BURN STATUS 

ttTIG lXD< 
AFTER TRIM 

ttVC lX 

He I><IX 

t 

BT I><IX 
lwr I· I 
I PT r ) I I 
In 0 1 I 

BURN ATT CHECK 

STAR~ 

o 

'1~r'~1~, :1: III m :1:1 1 I tol~1 
'85 ""IITII!I (IF VG>.2) ::: ~ ~ 

HI 

N33 

ISllNTERCEPT TIME PAD 
(TPF IS 36 MIN PRIOR TO SUNSET) 

NOMItIAl UPDATE 

03633mm 
o 0 2 3 4 
1 0 3 1 0 

TPI TlG PAD 
UPDATE 

HR· 061i§ 
MIN • 3 8 • 
SEC • 0 0 • 

( ( 

-u 
):> 

'" I'Tl 

" I 
--' 

~ 
-f 
I'Tl 

0\ 
.......... 
--' 
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(11002 ) 
(01111 ) 

-35: 00 

-

I 6+10}-

-23: 00 _ 

• "F 
~r--6+>2--'0 f1. 

(11103 ) 
(01111) 

-12:00 

I 

-

I-

I 
S 
X 
T 

XXXXXXXXXXXXXXXXXXXXXXX 
X UNREASONABLE vPDATE X 
X 0.50 HN. 3."0 FPS X 
XXXXXXXXXXXXXXXXXXXXXXX 

I 2~ 
~ PRO at TIG -23 MIN (P36 FInAL CaMP: RECORD) 

A 
T 
S 

H81E (RECORD AYX & AYZ) 

POO 
2ND INTERCEPT TIME PAD (COpy) 
DOCKING ATTITUDE PAD (COpy Pg 7-4) 
TRANSMIT SOR2 BURN STATUS (Pg 7-1) 
ACQUIRE ATS HGA: MAN. tilDE P ,Y 

S-80 ANT INO > 1/3 SCALE, HGA: REACQ, NARROW 

CH2/0AC/25/CX02-BRKT. MIR(f8.1/250,~) 2 FPS 
UTIL ITY POWER-Oil 

Y48E (LOAD 4 JET, 2°/sec) 

RHC-MNYR TO ZERO ROLL 

P30 
LOAD H33 (TPI TlG PAD Pg 7-1) 
LOAD H81 (AYYaZERO. RECORDED P36 AYX & AYZ) 
Y24N1E (LOAD 2UD IUTERCEPT TIME) (Pg 7-2) 

N1 

N59 

,W(LOS) 

V16N81E 

lIV(LY) 

2ND INTERCEPT TIME PAD 
(TPF IS 16 MIN PRIOR TO SUNSET) 

N()1nlAl UPDATE 

ADDR IX o 3 6 3 3 IEHE R11X o 0 2 4 3 

R2/X 2 2 6 1 0 

TPI ONBOARD DATA 
N()1nlAl P36 FINAL eM' 

tNF - 0 0 0 0 9 0 0 
lIYR + 0 0 0 0 0 6 0 
lIYD + 0 0 0 9 1 0 0 
AVX - 0 0 0 0 9 0 0 
lIYy + 0 0 0 0 0 + 0 0 o 0 0 
AYZ + 0 0 0 9 1 0 0 

~------------------------------------------------~------------------------------------------¥-

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



BOOSTER RNDZ 

=~ ! 
t:~1 

-

0:00 

I 6+40 I-

-

+111:00 

I 6+50 ~ 

BOOSTER RNDZ 

P41 (IF ~Y(19 FPS) 

/TPfI (R '" 6 IH) 
~TRUI V6's !.0.2) 

P36[BYPASS HINKEY OPTIon) 

il 

-

+20: 00 

-
I 7+00 I-

) 

x 
T 

) 

BOOSTER RNDZ BOOSTER RNDZ 

Mec ~ILl ADVISE. 
·····FOR NON-STABLE ORBIT TPI······ 
• Mt,"iR TO 0, \,2 ,0 (NOM BUR!1 ',TT) • · . 
• V24l1E (LOAD 2ND INTERCEPT • 
• T iH E) (Pg 7 -2 ) • 
• V25rl33E (LOAD TPI TIG) (Pg 7-1) • · . 
• P3€CBYPASS HHaEY OPTION) • · . · . 
• PRO AT TI6-3 HIN (FINAL COHP) • 
* • 
• Y37E30E, PRO OK "33 & N81 
• 
* Y37E4lE (If t.Y<19 FPS) · • 

· • 
• 
• 
• · . 

• IYII • 
• TRIH V6's +0.2) • 
************************* •• ****.*.* 

xxxxxxxxxxxxxxxxxxxxxxx 
x URREASOHABlE UPDATE X 
X 0.50 RH, 3.0 FPS X 
XXXXXXXXXXXXXXXXXXXXXXX 

) 

BOOSTER RNDZ BOOSTER RNDZ BOOSTER RNDZ 

0 :x:-
-I 
I'T1 

0'1 ........ --........ 
....... 
U'1 

) ) 



'\ 
) 

I 7+00 f­
(11103) 
(01111 ) 

+25:00 

-
+28:00 

I 7+10 ~ 

+37: OD_ 

~. 
:G 
:I, 

+,4Q;.D0 :~ 
¢ 

-

It 7+30J-

BOOSTER RNDZ 

: I 
A S 
T X 
S T 

I 

~ PRO (P36 FINAL COMPo RECORD) 

P41 

xxxxxxxxxxxxxxxxxxxxxxx 
X UNREASONABLE UPDATE X 
X 0.50 NM, 3.0 FPS X 
XXXXXXXXXXXXXXXXXXXXXXX 

!rPMll 

.JL 

P3& BYPASS MINKEY OPTION) 
Y25N33E (LOAD TPI TIG) (Pg 7-1) 

tlOTE: IF BOOSTER 011\),5° (d i stance between cross 
and mark to left or right of cross) START 
BRAKING PROCEDURES IMMEDIATELY. 

I ? 
~ PRO (P36 FINAL COMP: RECORD) 

P41 

TPM ONBOARD DATA 

TPMl 

N59 

~V (LOS) 

~YF ~ ! 0 0 
~VR I i 0 0 

HD i lO 0 

PRE-BRAKING SWITQi LIST 

!WI An(3}-RATE CHI) 
LIMIT CYClE-oFF 
OOD/RATE-MINlL~ 
BMAG MODE(3)-ATI l/RATE 2 
SC CONT-SCS 
FDAI SCAlE-511 
F~! ~~L!~-1/2 
FDo\I ~f-An SET 

: 3Or--'-'-T"""1'--' 
:20~ II \ 

I \ 
: 10 ~ \ 

3 :00l--4-I-+---'4------. 
:so~ \ \ 

\ 
:40 \ 

: 301~-+-~\-+;\ ,-------l 

:20 \ \ 
\ 

\ 
\ 

\ :J( \ " 
2:00'~-~~~k_-~-~ 

TPM2 

§iID±§0 
o 0 
o 0 

An SET-SOC 
mc PIIR-PIIR 
RIIC PI/R NORMAl' 2 -AC/ DC 
RIle PIIR 01 RECTi 2 -MNA/foflB 
AUTO RCS SELECT(16)-MNA/MNB 
mC-ARI£D 
RHe I2-ARMED 

BRAKING GATES S{DEG) 

R(tI4) R(FPS} R(FT) Bogi~ER 
1.00 30 6000 0.2 

.SO 20 3000 0.4 

.25 10 1500 0.8 

.08 5 500 2.5 

.05 300 4.1 

.03 200 6.2 

.02 130 10.0 

.01 60 

!!OOSTER 0 IAllETER 

"-

AT :51 \ [\\ 
(lllN:SEC):4O \ " 

IN COAS , 

P37 (ACCEPT AUTO MWVR)(N54=R.R.e FROM NAVIGATED STATE VECTORS) 
LOAD EMS WITH CMC RANGE RATE (NOM ~-15 FPS) 
CMe MODE-HOLD (MONITOR LOS RATES AND RANGE W COAS) 
PRE-BRAKING SWITCH LIST (Pg 7-4) 

DAC -ON: HDCI ex 06 
V37E47E (MONITOR LOS RATES AND RANGE IN COAS) 
ESTABLISH MINIMUM CLOSURE RATE=-15 FPS 
ilULL LOS RATES 
ADJUST RANGE RATE (EMS) USIHG FOLLOWING PROCEDURES 

EMS FUHC/MODE-t.V/NORMAL (EMS LOADEO WITH POST TPM2 R) 
ESTABLISH EMS=-15 WHEW DIA=.4 OEG CR=.5 HM), THE!I 
WHEN DIA=.8 DEG BRAKE EMS TO -10 (R=. 25) 

OSTAIN AT FOR Cf:ANGE IN CGAS (1° TO 3°,1° TO 2°, 
1.5° TO 3.5°, OR 1.5° TO 2.5°) 

USE CHART TO DETERMINE R FOR FI~AL BRAKING 

STATION KEEP ON BOOSTER +X AXIS (h150 FT) I SUNSET I 
EXTERIOR LT RNDZ-SPOT AT 7+42 
GO TO LAUNCH C/L (L/4-3) 

BOOSTER RNDZ BOOSTER RNDZ BOOSTER RNDZ 

N22 

, 
:~,~--~--~~~--~---------, 

:20~ \" '" -. ' .... 

:10~ ','-.............. ... ... 
1 :001~----.p...__---=,~-~.,..--... ....:· ... ::.......,......,f------, 
:so~ ~ ...... ~~ - .... '-___ ~r26:.07 N~l) 
:40 ............................ ~ - - ~ t+2° .......... _ I _____ ._( .20+.10 NM) 

':3 
:20 ---I--------~u;:~OrNM) 
:101- ~1.5° ... 2.5° 
:ooL..J....J....J....J..~~~___l.....J___l___lLJLJL--l.......::'::-L-L-.L....~ (.14+.08 Nt·1) 

10 15 20 o 
Ii (FPS) 

DOCKING A TIl TUDE 
UPOATE 

R 
+ 0 0 
+ 0 0 P 

Y 
+ 0 0 

BOOSTER RNDZ BOOSTER RNDZ BOOSTER RNDZ 



GEtIE~l\l CO:I'III"l!C~TlO~S 

OEtl,MI CBil3b 

1. SAY I\GIlIrI SLOWLY 

2. !IE III II CO!!P l Y 

3. GO !\AC:{ TO STEP '10. 

4. PITCH UP (DO.,") 

5. ROll lEFT (RIGHT) 

6. YAII LEFT (RIGHT) 

7. BliCK 1I11AY 

8. STMD BY 

9. CO'lTlnUIf!G !IOR!IAL OPHIITIO'S 

10. ~CC lULL RE-PORT MOUT THE 
P'tOBLEH 

11. P!!OBLElI IS: 

COHROL SYSTE'1 
ElECTnICAl POVER SYSTEn 

-"t!IVnO:mEnTlll C()!IT~OL SYSTE:1 
CO:I:IU:lICATIOI!S SYSTEH 
SE~YIr.E P~OPUlSII)" SYSTEM 
'~AIICE A;I!) ,.,IIYIGATlfltl 

I:!. CIiECKI'IG OUR SYSTEiI 

13. CHECK YOUR SYSTE~ 

14. ~IE IIAVE II I)~L\y !lIlT C'l"lTPIUInG 
rIOR:IAl OPEr.ATIOIiS 

15.00 !IOT I'UTL~TE (O:'lIE~TATlO'l 
FO~ DOCKInG. I~EP.TIAl ORIEM­
TIlTlOn) 

16. I MADE A MISTAKE 

17.~IVING A CORRECTION 

18. MOSCDII GIVES PERMISSION TO SOYUZ 
FOR: 

DOCKI~G 
TRANSFER 
U:ICOCKEIG 

flOBTOPiF.E !1E.1.HEHHO 

5Y.:IET C;lRJIAHO 

B03BPAlJ\J1TECb K flYHKTY Ii 

TAHrAJ{ BBEPX I BHH3 I 

KPEII B.,lEBO I BflPABO I 

ruCI:AllbE BJlEl3O/BflPABOI 

OTO\UlI!TE IIA3A.)! 

EY.llhTE HA flPliEHE 

flPOJlOJDl{A;;J~ tl'I'ATHHE OflEPAIIIDI 

LlYn COOEUHT 0 HEilCflPA3HOCTH 

Hl'lICIJPABHOCTh B: 

CifCT~ YIlPABJlEHHH 
CHCTNiE ~.qEK~POnrtTAHaH 
CI!CTmE Kl\3 HEOEECflE' IEHHll 
CliC'i'EME CBil3H 
rlAI'tlEBOR llBlITATEJIbHOIl YCTAHOB:<E 
CHCTI!M: HABr;.JEHilH H HABllrAUlIH 

llPOBEPmJ HA!JY C;IC~N\y 

lIPOBEP51'E BAllY CHCT"!J·\Y 

Y HAC 51{;1A 3AJ!;:;PEKA HO flPOJOJlV.E!.I' 
iilTATHUE OIlEPAIl.lIH 

HE HA'IHHAHTE IOPI12HTA4ffiJ .:1;1)1 
C'::llI(QBKH, HHU'UHA.:1bHYL) OF:tEH­
TAillIDI 

II OIlIIIFCH 

JIA.-:' nonp ABI<Y 

MocKBa .llaeT pa3pelLeHHe CO)';3Y Ha: 

CTblKOBKY 
nepeXO.ll 
paCCTblKOBKY 

M:llTlOtgl RE'WEZYOliS PI'RIISES 

nonOnHHTEnbHNE ¢PA3~ ~~q C3H3H nPH BCTPEYE 

19. CII~NOT (RECEIVE, TRII~S~IT) on 
VIIF (fill. F:I) 

20. VIIF (MI. F:lj C011'IU~ICIITI01tS M!E 
(HEAK, INTE~~ITTE~T) 

~. G~ OVER TO VHF (II~. F1) FOR 
COrl!llI:I ICAT I OIlS 

22. 11IlL TIlY (V!lF Alf. VHF n!. IlII;tGI'IG) 
.IIT CLOSE:t RII'IGE 

n. RANGInG LOCK~P HOT ESTIIB­
LISIIED 

24. IIPOLLO CArI~OT SI:\uLH~IEOUSLY 
~'IIHITAHI BOTH RMGI~G LOC~lIP 
MID VOICE COM!Il!:lICATlOf!S 

25. ~ICC NOT COtfPLETED 

26. APOllO CMIWlT PERFOR!1 __ 

27. DOCUHG \JIll Be DEL.\YE!l liT 
lE,\ST TliO O!tB ITS 

28. STATlI)'KEEPI~G !lOT ESTAB-
LISHED 

29. RIIrlGE __ 

3D. RANt;E RATE 

31. CA'I SOYUZ r\1II!ITAPI 

(ORIE"TATIO~ FOR :lOCKInG 
InCRTIIIL ORIEnTATION 
ORgITAL DRIEMT~TION)? 

32. lO :10T I1IITIATE 

33. 00 ",IT SEE YOUR (BEI\CO~I. 
DaIHITATlO'I tlGIITS) 

34. TU:W ItIG Otl Fl OODl! GilTS 

HE MOry /nPHHIllIATb/nEPEllABATbl 
no YlJ3 I AM, 'HI! 

CS,'I3b no YKB IAH, YM/, ICJ1Ai3AH, 
npEP!1BAETCHI • 

flEPEI'UlIfi'J> HA YKB lAM, YI1j llJIH 
CBil3H 

flOllPOGYl1 CBH3AThCH Ino YKB AM, 
'lM, nPH H3MEPEHllli llAJlhHOCTHI 
HA EonEE EnH3KOM PACCTOHHHH 

PmIl4 H3MEPEHI!.<l llA.HbHOCTH HE 
YCTAHOBJlEH. 

"AllOJUlOH" HE rl0JKET nOJlJlEP)!(HBATl> 
ODHOBPEMEHHO H H3MEPEHHE nAnb­
HOCTH H 3BYKOBYD CBH3b 

flCC HE rnmonHEH 

"AflOJUlOH" HE I~OJ!(ET BbInOnHHTb 

CTUKOBKA EYJET OTnOREHA no KPAH­
HER MEPE HA llBA 050POTA 

3ABHCAHliE HE YC'l'AHOBJlEHO 

llAJlhHOCTb __ MHJIh 

CKOPOCTb CEIDIIEHHll 

MOllET JJH "COI)3" nOMEPJi(HBATh 

IOPHEHTAUHlO JlJU! CTbll(QBKH 
HHEPUHAnhHYD OPHEHTAUHD 
OPGHTAJlhHYhl OPHEHTPUHD/? 

HE HAYHHAllTE 

HE BHlKY BAIlIEI'O /MAilKA, orHER 
OPHEHTAUHH/ 

BKJHJYAlJ [lPO)l{EJ{TOPbl 

ENGLISH/RUSSIAN 

.." » 
Ci) 
IT1 

00 
I ..... 



YAII 
RIGHT 

ROLL 
RIGHT 

. APOLLO 

ROLL 
RIGHT 

~ 

Ycs 

YAW 
" __ ~~:I LEFT 

APfBQACH fI)QE 

(PERISCOPE AL<rtG + Xes) 

Ycs 

ROLL 
"-..oJ'--' LEfT 

lCmi. 
(lUmmgr JII)£ 

(PERISCOPE ALOIIIi - Ycs) 

SOYUZ ATTITUDE MNYR INSTRUCTIONS (UNOOCICEO) SOYUZ ATTIlWE tllYR INSTRUCTIONS (DOCICED) 
DESIRED SOYUZ SOYUZ ATTITUDE fIIVR INSTRUCTION SOYUZ DESIRED APOLLO SOYUZ ATTITUDE tllYR INS1RUCTI~ SOYUZ C 

ATTITOOE 
ORI ENTATION M>DE AXES ATTITUDE APPRo.t.cH JO)E ORIENTATION U)E AXES S 

MNYR APPROACH MODE JlltYR " 
ROLL RIGHT (LEFT) ROLL RIGHT YAW LEFT Xes ROLL RIGHT (LEFT j ROLL LEFT YAW RIGHT Xes x 
PITCH UP (ON) PITCH UP PITCH UP Zcs PITCH UP (ON) PITCH ON PITCH ON Zcs y 

YAW RIGHT (LEFT) YAW RIGHT ROLL RIGHT Ycs YAW RIGHT (LEFT) YAW RIGHT ROLL RIGHT Ycs Z 

) ) ) ) ) 



POLAR PLOT 
T R ROOT ~/9 T R ROOT 

, . POLAR PLOTS 

0/9 
FOR SXT TRACKING, RECORD ~: V76/N77* 

V85/N53 

FOR COAS TRACKING, RECORD e: FDAI ORDEAL PITCH 
V83/r~54 
P37/N54 
p48/r~77* 

*NOTE: If data selected while running 
V76 in the optimizing mode, 
reference G~ C/l (G/4-7) 
for restrictions on angle 
calculations. 



POLAR PLOTS 

POLAR PLOT 

R ROOT rJ/8 T R 

) ) 

FOR SXT TRACKING, RECORD ,: V76/N77* 
V85/N53 

FOR COAS TRACKlf~G, RECORD e: FDAI ORDEAl PITCH 
V8UN54 
P37/N54 
P48/N77* 

*NOTE: If data selected while running 
~XQ V76 in the optimizing roode, 

reference G&C C/l (G/4-7) 
for restrictions on angle 
calculations. 
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