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PURPQOSE:

ASSUMPT TONS ¢

LM TRANSFER PHASF INITIATICN {TFPD) LEGIC REV 05 11/721/68
TARGETING PROGRANM (P74}

t1) 7O CALCULATE THE REQUIRED DFLTA V AND OTHER INITTAL CONDITIONS REQUIREND AY THE LGC FOR LM EXECUTION OF THE
TRANSFER PHASE IMITIATICN MANFUVER, GIVEN:

tAY TIME 0F TCNITION TIG (TPI) OR THE ELEVATION ANGLE (E) OF THE LM/CSM LOS AT TIGITPI)

(B} CEMNTRAL ANGLE OF TRANSFER [CENTANG) FROM TIG(TPI) TO INTERCEPT TIME {TIG{TPF)}.
(2} TO CALCULATE TIC (TPL} GIVEN £ OR F GIVEN TIG (TPI),

{3) T0 DISPLAY TC THE ASTRONAUT AND THE GROUNTG CERTAIN DEPENDENT VARTABLES ASSOCTATED WITH THE MANEUVER FOR
APPROVAL BY THE ASTRONAUT/GROUNC.

(1Y THE PROGRAM FMUST RE DOKE (VER A TRACKING STATION FOR REAL TIME GROUND PARTICIPATION IN CMC DATA INPUT AND
OUTPUT. CMC COMPUTEL VARIARLES MAY BE STORED FOR LATER VERIFICATION RY THE GROUND. THESE STORAGE CAPABILITIES
ARE LIMITED CNLY TC THE PARAMETERS FTNR ONE THRUSTING MANEUVER AT A TIME,

(2} IF P20 IS IN OPERATION WHILF THIS PROGRAM 1S OPERATING THE ASTRONAUT MAY HOLD AT ANY FLASHING DISPLAY AND TURN
ON THF RENDEZIVOUS STCHTING MARK RNUTINE (EITHER R21 DR R23) AND TAKE OPTICS MARKS AND/OR HE MAY ALLOW VHE RANGING
MARKS TO ACCUMULATE, SEE P20 FNR DETAILED DESCRIPTICN.

13) ONCE THE PARAMETERS REQUIRED FCR COMPUTATION OF THE MANEUVER HAVE BEEN COMPLETELY SPECIFIED, THE VALUE OF THE
ACTIVE VEHICLE CENTRAL ANGLE DOF TRANSFER IS COMPUTED AND STORED. THIS NUMBER WILL BE AVAILABLE FOR DISPLAY TO THE
ASTRONAUT THRCUGK THE USE OF VO&NS2,

THE ASTRONAUT WCULC CALL THIS DISPLAY TO VERIFY THAT THE CENTRAL ANGLE OF TRANSFER OF THE ACTIVE VEHICLE IS NOT
WITHIN 170 TO 190 CECREES. IF THE ANGLE IS WITHIN THIS ZONE THE ASTRONAUT SHOULD REASSESS THE INPUT TARGETTING
PARAMETEPS BASED UPON DELTA V ANLC EXPECTED MANEUVER TIME,

14} THE OPERATICN OF THE PROGRAM UTILIZES THE FOLLOWING FLAGS:

ACYIVE VEHICLE FLAG ~ TESIGNATES THE VEKICLE WHICH [S DOING RENDEZVOUS THRUSTING MANEUVERS YO THE PROGRAM
WHICH CALCULATES THE MANFUVER PARAMETERS.SET AY THE START OF EACH RENDEZVOUS PRE-THRUSTING PROGRAM.

FINAL FLAG — SELECTS FINAL PROGRAM CISPLAYS AFTER CREW HAS SELECTED THE FINAL MANEUVER COMPUTATION CYCLE.

£5) THERE [S NO REQUEIREWENT FOR 1SS OPERATION DURINCG THIS PROGRAM UNLESS AUTOMATIC STATE VECTOR UPDATINCG 1S DESIRED
BY THE RENDEZVOUS NAVIGATIQN PRCCRAM (P20},

16) THIS PROGRAM IS SELECTED BY THE ASTRONAUGT BY DSKY ENTRY,
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PASS THRNUCH THF
PROGRAM?

. DD T wWISH TO

« TERMINATE THE

« MARKING PROCESS
« AND BO THE FINAL
» PASS THROUGH THE
« PROGRAM?T

L S T I I IR T B R

KEY IN PRCCEED,

KEY IN RECYCLE
V3IZE

a & s 2 ® & v 2 @
.

PT4/COLAOSSUS
PT4/LUMINARY
#800
#810
#5820
#8390
PT4/C0OLOSSUS

PT&/LUMINARY



N . . P74 /COLOSSUS
. - . PT4/LUMINARY
. . #840
. G0 1O WAS THIS THE LAST
. wgn PASS THROUGH THE
. ARDOVE PROGRAM?
. e me e e
. WY N
IS THE FINAL FLAC . .
SET? . “ea
_________________ . .
¥ N. . GC 1O #850
- - - “B'
. . . ABOVE
« SET THE FINAL .
« FLAG .
» TTTEETTTEETET T -
. v e . #5860
L - L]
. GE T0O .
. nwapn .
. ABOVE .
L] .
*++ - .
+05 . -
+ 4 - .
PCR . . 4870
20& » - °
- -
. e ——— e e e o
. TRANSMIT ALL MANEU-
. VFER PARAMETERS YO
. THE M,
N . #880
DEC ROUTINE (ROO} ccssvsanrrssrsssanss D0 ROUTINE (ROO).
"a e LN ]
EXIT P74 EXIT P74
#8350

96
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PCR MIT kA
Pra 20& EDITCOR] AL
PCN BR?

01120070
ul120701
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399

PURPOSE:

LM TRANSFEP PHASFE MITCCURSE TARGETING LCGIC REV 06 11727768
PROGRAM (P75}

(1)  T0 CALCULATE THE REGUIRED CELTA V AND OTHER [NITIAL CONDITIONS REQUIRED RY THE LGC FOR LM EXECUTION OF THE NEXT
MIDCOURSE CNRRECTION DF THE TRANSFER PHASE OF AN ACTIVE LM REND.

ASSUMPTIONS: (13 IF P20 IS [N CPERATION WHILE THIS PROGRAM [S OPERATING THE ASTRONAUT MAY HOLD AT ANY FLASHING DISPLAY AND TURN

PROC
CONT

ON THE RENDEZVOUS SIGHTING MARK ROUTINE {EITHER R21 OR R23) AND TAKE OPTICS MARKS AND/OR HE MAY ALLOW VHF RANGING
MARKS TC ACCUMULATE, SEF P20 FOR DETAILED DESCRIPTION.

(2} ONCE THE PARAMETERS REQUIRFD FCR COMPUTATION OF THE MANEUVER HAYE BEEN COMPLETELY SPECIFIED, THE VALUE OF THE
ACTIVE VEHICLE CENTRAL ANGLE OF TRANSFER IS COMPUTFD AND STORED. THEIS NUMBER WILL BE AVAILABLE FOR DISPLAY TO THE
ASTRONALT THRCUGH THE USE COF VO6KS2,

THE ASTRCNALT WOULC CALL THIS DISPLAY TO VERIFY THAT THE CENTRAL ANGLE OF TRANSFER OF THE ACTIVE VEHICLE IS NOT
WITHIN 170 TO 190 DEGREES. IF THE ANGLE IS WITHIN THIS ZONE THE ASTRONAUT SHOULD REASSESS THE INPUT TARGETTING
PARAMETERS RASEC UPCON DELTA V ANC EXPECTED MANEUVER TIME,

(3} THF OPERATION OF THIS PROGRAM UTILIZES THE FOLLOWING FLAGS:

ACTIVE VEHICLE fLAG - DESIGNATES THE VEHICLE WHICH IS DOING RENDEZVOUS THRUSTING MANEUVERS TO THE PROGRAM WHICH
CALCULATES THE MANEUVER PARAMETERS. SET AT THE START OF EACH RENDEZVOUS PRE-THRUSTING PROGRAM,

FINAL FLAG-SELFECTS FINAL PRCGRAM DISPLAYS AFTER ASTRONAUT HAS SELECTED THE FINAL MANEUVER COMPUTATIONS.

(4) THE TIME CF INTERCEPT (T(INT)}) WAS DFFINED BY PREVIOUS COMPLETION CGF THE LM TRANSFER PHASE INITIATION (TPI) PRO-
GRAM {PT4) AND IS PRESENTLY AVAILABLE IN CMC STORAGE,

{5} THERE IS5 NO REQUIREMENT FOR ISS OPERATION DURING THIS PROGRAM UNLESS AUTOMATIC STATE VECTOR UPDATING IS DESIRED
BY THE RENDEZVCUS NAVIGATION PROGRAM (P20},

(6} THE PROGRAM IS SELECTED BY THE ASTRONAUT BY DSKY ENTRY,

CMC GROUND CREW CHECKLIST TIME TOTAL
TIME

+CREW

« PROG

+SELECTION

START LM TRANSFER . KFY IN LM TRANSFER
PHASE MIDCOURSE sesvevevvsasnsnsases PHASE MIDCOURSE
TARGETING (TPM) . TARGETING (TPwm) P30
PROGRAM (P75}, PROGRAM (P75)
DISPILAY PRMGRAM 75, V3TF T7SE
. PTS/COLECSSUS
. PTS/LUMINARY



4o o

SET ACTIVE VEHICLE
FLAG TO LM

SET TRACK FLAG (SEF
P20

SET UPDATE FLAG

{SEE ©20)
L]
: "A“
L] L]
. RESET NEw TARGET
. FLAG.

- % s v 3 8
" s 2 & ¥ &

MONITNR DSKY:
ORSERVE DISPLAY OF
PROGRAM T5

L e e e R R R I B e T T R T S S S S T S T T R T SN TR T T S T RS}

PTS/COLGCSSUS
PTS/LUMINARY

PTS/COLOSSUS
PTS/LUMINARY

#20

#30

40

#50

160



yo|

+ 4
+06
4+
EDIT
PCR
206

& 5 8 =B P & B & 9 P ¥ s s 4 s s a

4 * & & 5 8 8 B B a2 ®T B 4 B % 9 53 % 3 & 08 8 @

& * + 8 4 % 4 »

NDEFINE TIGIMIDI=
T + "B" MINUTES
WHERE:

®"B™ WILL BE
STORED IN ERAS-
ABLF STDRAGE ANT
MAY BE CFANGED BY
PRELAUNCH ERAS—
ABLE LCAD DR CWMC
UPDATE RY P27.
NOTE: THIS PARA-
METER {P) IS NCTY
THE SAMF AS THAT
REFERRED TO IN
P34 AS A,

EXTRAPCLATE LM
STATE VECTOR TO
TIGIMID)

EXTRAPOLATE CSM
STATE VECTOR TC
TUINT) (NCTE:
REFER T0 ASSUMP-
TION (4) ABOVE).

DO LAMBERT ROUT-
INE T CALCULATE
THE REQUIRED VEL-
CCITY FOR THE
MIDCTURSE COR-
RECT INN,

* ¥ & ¥ a2 * = & =

S O e e e e T e e I N e T Y N e R R e S A N N I N N T T T I T T T S S O,

lIA ”

T T I ]

PTIS5/COLOSSUS
PTIS/LUMINARY

PT5/C0L0OSSUS

DTE 1 I1IMTAADY

#70

#80

90

#100

#110

#120



POSS
HOLD

IEE R R LR EREY

SNAP

MEd

» * = 8" * 3 * & @

LT R T TR B R ]

L I I S T R R I D I T R T O

FLAG

* 8 & 2 g ® " % ¢ 2 F & 2 ¢ B & W & W & % g * 8 2 s 8 " % s a

" & = 4 8 8 & @

FLASH VERR-
NOUN TD REQ-
UESY RESPIONSE
AND DISPLAY
CALCULATED
COMPCNENTS OF
DELTA v{LV)
FAOR TPpM;
VU ENSL
R1-DELTA
VI({LV)
R2-DELTA
vY oLV}
R3-DELTA
VZIiLvi

DELTA vxiLV)-
COMPONENT OF
[MPULSIVFE
NELTA v AT
TIGITPM)
ALONG (RXV)
XR, IN FPS TN
NEAREST .1
FPS.

NDELTA VY {LV)-
COMPONENT 1TF
THPULSIVE
NDELTA v AT
TIGITPMY)
ALCNG VX2, IN
FeS TN NEAR-
FST .1 FPS

NELTA VZI(LY)-

LR I AR Y

" & 4 ® a4 8 " & & 8 3 a4

L T T R T

# % ¥ & 2 & % 8 * 8 8 & & &4 F B € % 8 4 " 8 u B & & 0w

& & % & = 8 & ¢ s % s a @

4 & * a2 e+ 2 s " s @

-

15 THIS THE FINAL
PASS THROUGH THIS

PROGRAM?

MONEITOR
DSKY:

CBSERVE
VFRB-NCUN
FLASE TO
REQUEST RE-
SPANSF AND
DISPLAY CF
DELTA VILV)
FNp Tpw

+ 8 8 & W & 4 & % B B 8 &2 5 & F * 8 B &

AM | SATIS-
FIED WITH
THFSE
VALUES?
(NOTE: CREW
HAS THE NP-
TION AT
THIS TIME
TA REDEFINE
THE DELTA ¥
(Lv) COM-
PONENTS FOR
THE SUBSE-
QUENT
THRUST ING
MANEUVER.
THIS Cara-
BILITY witL
NORMALLY RE
CXERCISFD
T CORRECT

[T T R D I T DY R T B R ]

.

* & 8 & 5 4 @

" s S8 4 % & 8 & s * & s 8 3

¢ 5 4 % 4 8 4 =2 5 & 4.

[

" s » e a2 % @

rihA7 Wil itidel g

PTHALUMINARY

PTS/COLOSSYUS
PTS/LUMINARY

#130

#1490

#150

#160

70
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e
+06
e
EDIT
PCR
206

LS L I I I D 2 T D R D RN R Y R N D R R R R RN I I 2N Y T N R Y RN RN DK D T R T R R R R R R R Y T B DL TR R R R R

P 8 & B 8 0 8 3 % 5 0 8 B & % B a4 % VP B B 4B E G E s R s

L2 R R DN D L I T T O L TR T T R Y R Y R R I DK TN N R R R

COMPINENT OF
IMPULSIVE
DELTA V AT
TIGITPM)
ALONG ~R. IN
FPS TO NEAR-
£ST .1 FPS

WHERE R IS
THE LM GEO-
CENTRIC
{EARTH QRBIT)
OR SELENO-
CENTRIC
{LUNAR ORBIT}
RADIUS VECTOR
AND v 1S THE
LM INERTIAL
VELOCITY
VECTOR AT
TIGLTPMI),

WAIT FOR KEY-
BOARLC ENTRY

* & B * § & & & 8 & 3 B B B S 8 B & & B B a4 B 4 @ % 6 3T » g A

LN I I I L O I I I O T Y R RN R I N T I N I TR T T B

® & % 8 4 8 % 8 F 8 & F @ F 8 & & & B B B P " o8 8 F B OB 8 B B RS PR S E S N S e oo

¢ & & 2 8 & & =

nuY oF
PLANENESS
8Y FIRST SE-
LECTING THME
RENDEZVOUS
OUT OF
PLANE DIS-
PLAY ROU-
TINE €R3&)
{VSOE), AND
THEN MCDIF Y
VY(LV).
HOWEVER IT
MUST RE RE-
MEMBEREC
THAT THE
R36 CALCU-
LATION IS
BASED UPON
AN ACTIVE
CS5M,

Y N.

KEY IN
V25E
AND
LOAD
THE OE-
SIRED
DELTA V¥
VALUES.

& & 8 & 8 8 3 3 & 3 8 b B P & B B s E R E R R e A N A oaE s s e

8 & 5 8 & 8 & B 8 B B 8 B B AR kN

THESE

VALUES FOR
FUTURE
TRANSMISSION
T30 THE LM,

LI I B R I

LR L D D I L I D I T B T O B I I K L N R B DR D BT B K RN NN L AT S R R R R T Y R R R R R N T B N A

PT5/COLCSSUS

PTIS/LUMINARY
#180
#190
#200
4210
#220
#230

PT5/COLASSUS

PTS/LUMINARY



4240
#250
¥270
#280

#260

=P R e

PTS/LUMINARY
P75/C0OLOSSUS
PTS/LUMINARY

I N N L I R R R R N I R I T I R D DL T T T T R R DN D I O B R R R R R R TR R I I I R R I N L R T R T R I T I R I D I R I R )

| |
| |
| |
| * 0
I =2
v 2 ¢ * 8 | F W |
| =
o
> Co|
| Weae |
| o |
T R T L T T R O e e T T I T I R L T T e e O R I R T R I R L I R e I T R R R R )

.
.
.
.
.
.
.
.
.
.
L]
.
L]
.
.
.
.
. % o
.
s 8 & ¥ B T 8 ® 4 % 4 b w e B b e oE AL et oo on oo
L]
1 - | ( | 1 . | | 1w [ 1
It | | { | . | | [ Ll I o |
| = o | | = | . ] [~ [} | € & O oad >0 |
Z U 1 =0 | oo« | 1w I . | X o [ | L L W |
¢LwooCc | & & &« @ | " | & & & | T U * | + s 2 = | W el 1 8 8 8 | D 2o W W)t | = & @& o & 2 s & & & o &
—a 1 | | = | | [ I | I Zuw | [ Z Ok = s
=N el ] wvie ) | = | t | | wt X ol |
= o ow | | W | | - | | Wi QO W e |
— 2 o= | [ o TR | I T w | T VOZOKF L0 |
E VUG | o o Wwwo I o0t Z
- B el R S I T I T R T B R B | b | ® % % 2 @ 5 % & 8 8 * B 4 ¢ w B B 8 3 8 & s o w &
waow o i | Vrag L |
Fuse Z | [ VI |
* 5 & P » & B ® ® u % g w & 8 3 8 B » & B g B B @ BB 4 8 @ g & B F P+ B g P4 os s s ¥ ¥ OE S W 4 BB s s s
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oS

POSS
HOLD

sss veaasae

SNAF

L N B L I DY I O I T D T R R R N N . L R R T T

* &8 & 8 & g & B 2 E B F B E B

FLASH VERB-NOUN
TO REQUEST RE-
SPONSE AND DIS=-
PLAY DELTA v{(LOS}
FOR TPM:
VO&NSS
R1~-DELTA
v1(L0S)
R2-DELTA
V2 ILDS)
V3-0ELTA
v3(L0S)

DELTA Vv {LOS) -
LINE OF SIGHT
COMPCNENTS IN FPS
TO NEAREST .1 FPS
{NOTE: FOR DEF IN-
ITION SEE SECTION
S.%.43 OF RS577,})

WAIT FOR KEYBOARD
ENTRY
TERMINATE FLASH
UPON RECEIPT OF
PROCEED.

. P

«R

«C

«C

oF

IE

2N

SET?

-

SEEsEs st annCPeBERERES

L I I I R I I T T O I R N R I R I R A A A A A T B R R N

MONETOR DSKY:
OBSERYE VERB-
NOUN FLASH TO RE-
QUEST RESPCNSE
AND DISPLAY DF
DELTA v (LOS).

RECORD THESE
VALUES FCR
FUTURE TRANSMIS-
SION TO THE LM.
(NOTE: UNLIKE
DELYA v{LV]) FOR
TPM ABOVE, THESE
VALUES CANNOT 8F
WRITTEN OVER,

-

KEY IN PROCEED

PTS/COLOSSUS
PTS/LUMINARY

290

#300

#310

#320

#330

P75/COLOSSUS
PTS/LUMINARY



HOLD

MON

Lok

SET MGA DISPLAY .
IN RI(AFLOW)Y= .
-00091.

SET NGA DIS-—
PLAY IN R3
{RELCW )=
-00C02.

4 F ® 3 & = W s 8 & F .

FLASH VE2B-NCUN TO
REQUESY RESPONSE AND
DISPLAY NOF MARK CTRS
TF1 AND M(GA:

V14MN4S

R1-MARK CTRS

RZ-TFI

R3I-MGA

MARK CTRS - THE
NUMRER OF MARKS PRO-
CESSED BY THE RENC-
EIVOUS DATA PROCESS-
ING ROUTINE (R2Z2)
{REFER 7O ASSUMPTION
{8) OF P20).
THE REGISTER WILL
DISPLAY XXAXX WHERF
THE TWD MOST SIGNIF-
TCANT DIGITS IS THF
VHF RANGING MARK
COUNTER AND THE TwC
LEAST SIGNIFICANT
DIGITS IS THF OPTICS
MARK COUNTER

NOTE @ THE OPTICS
MARK CCUNTER DOES
NCT DISTINGUISH RE-
TWEFN BACK~UP AND
PRIMARY MARKS,

Ss s s seEB IR AT EREEY

e 4 & & s s & s P T T I T T

MONITOR DSKY:

CBSFRVE VERP-NOUN
FLASH TO REQUEST
RESPONSE AND CISPLAY
0OF MARK CTRS, Y#I
AND MGA,

s & & 8 5 8 & 4 4 3 & = = @

20 S A AT A A

PTHSLUMINARY

PTS/COLOSSUS
PTS/LUMINARY

#340

#350

#360

#370

1320



467

TFI-TIME FRCM TIG
{TPM) IN MIN AND SEC
TC NEAREST SEC. MAX
READING IS 59859,
SIGN IS - BEFORE +
AFTER TIGI(TPM},

MGA-MIDCLE GIMBAL
ANGLE TS NOY PERTI-
NENT T0O THIS PROGRAM
THEREFORE:

(A) WHEN DISPLAY-
ED AT ANY TIME
OTHER THAN THF
LAST PASS THROUGH
THE PROGRAM THE
THE VALUE IS -
00001

(B} ON THE LAST
PASS WHEN THE [MU
IS NOT ALIGNEC
THE VALUE IS
~00002.

IN DEGREES TQ THE
NEAREST .01
DEGREES

WAIT FOR KEYROARD
ENTRY

TERMINATE FLASH UPCN
RECEIPT OF PRNCEED

OR RECYCLE
.p lR
#R «F
«N «C
«C Y
oE «C
«F .l
«0 «F

[ R RN NN E NN NN

¢ s ssnvrnsdnvannans

WAS THIS THE LAST
PASS THROUGH THE
PROGRAM?

-

Ne

DO I WISH TO
TERMINATE THE
MARK PROCESS AND
DO THE FINAL PASS
THROUGH THE PRO-
GRAM?

& & 8 8 8 B 4 & 3 3 " 4 8 *F 2 os ®
5 4 & 8 8 % & 4 ® 8 " 5 F % @ oa
" & & 8 % @ & ® & T & ¢ % & 8 & »

KEY IN PROCEED.

KEY IN RECYCLE
V3ZE

* 4 2 e 4 ® 4 » 8 8 32 8 & @ @
-3
[» =]
o
-
m

P75/C0LOSSUS
PTS/LUMINARY
#390
#4090
#410
$420
#430
PTS/COLOSSUS
PTS/LUMINARY



- FAODILULUOWUYS

N - PTS/LUMINARY

. “as WAS THIS THE LAST

» . PASS THROUGH THE

. G0 TO PROGRAM?

N AW ———————————

. ABOVE oY N 8440

- . -

. . GO TN

- . HAW

. . ABOVE
-------------------- . 7450
IS THE FINAL FLAG .
SET? .

oY Neo .

« SET THE FINAL .

« FLAG .

R . $460

. . -

- e . TTTTTTTTT ST T T T T

. . TRANSMIT ALL MANEU-

. GO 1O VER PARAMETERS TC

. MAW THE (M,

» ABOVE

. . #470
0C ROUTINE (ROOY tessssssnnnensesnsse D0 ROUTINE {ROO).

. . #4890
FXIT P75 EXIT P75

hot
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L7

220
PT6/C0OLOSSUS

TARGET CELTA V PRPGRAM (P76} LEGIC REV 0S5 07/11/68
PURPNSE : (1) TC PROVIDE # MFANS CF NOTIFYING THE CMC THAT THE LM MAS CHANGED ITS DRBITAL PARAMETERS BY THE EXECUTION OF A
THRUSTING MANEUVER,
{2} TO PROVIDE T THE CMC THE CELTA ¥ APPLIED TO THE LM TO ENABLE AN UPDATING fIF THE LM STATE VECTOR.
ASSUMPTIONS: (1) THE CS5M CREW HAS THE DELTA V TO BE APPLIED BY THE LM IN LOCAL VERTICAL AXES AT A SPECIFIED TIG. THESE VALUES ARE
DISPLAYED PRIOR TN TIG BY THE PRETHRUST TARGETING PROGRAM IN THE LM. N0 PROVISTION 1S MADE [N THESE THRUSTING PROGRAMS
TO DISPLAY THE RESULTS CF THE MANEUVER IN A FCRM USABLE BY THIS ROUTINE. IF THE BURN [$ NOT NOMINAL AND THIS DELTA V
IS NOT AS SPECIFIEC OR IF TIG [S NOT AS ORICGINALLY SPECIFIED CONSULT BACKUP PROCEDURES.
++ {2) CARE SHDULL BE EXERCISED TO INCORPMRATE STATE VECTOR CHANGES VIA THIS PROGRAM IN LOGICAL ORDER WITH STATE VECTOR
+05 CHANGES RESULTING FRCM THE RENDEZVOUS NAVIGATION PROGRAM (P20}, A SUGGESTED PRNCEDURE WOULD BE TO STOP OPTICS
+ MARKING, VERIFY CATA INCORPCRATICN 8Y REVIEWING NQOUN 45 MARK CNUNTERS, INCORPORATE STATE YECTOR CHANGES VIA THIS
+ PROGRAM AND EO NCOT TAKE OPTICS MARKS OR ENABLE VHF RANGE LIMK UNTIL THE LM MANEUVER HAS TAKEN PLACE.
+
+ {3) IN THE EVENT OF AN UPLINK FAILURE THE ASTRONAUT CAN CREATE A REASONABLE LM STATE VECTOR FOR LM INSERTION
+ INTO ORBIT FROM THE LUNAR SURFACE 8Y KEYING IN THE EXPECTED LM THRUSTING MANEUVER FROM THE LUNAR SURFACE WHILE
+ THE SURFACE FLAG 1S SET., THIS WILL CAUSF THF COMPUTER TD TAKE THE POSITION VECTOR OF THE LANDING SITE AND ADD THE
+ INPUTED DELTA V AND STCRE THE RESULTS IN THE LM STATE VECTOR. THE LANDING SITE WILL NDT BE ALTERED.
+
+0S (4) THIS PROGRAM IS SELECTED BY THE ASTRONAUT BY DSKY ENTRY.
+4
PROG o [ CRCUND CREW CHECKLIST TIME TOTAL
CONT TIME
+CREW
« PROGRAM
+SELECTION
4 0000 e s—v——————— | e
+05 START TARGET . KEY IN V3TETGE
+ DELTA V savseseavenns e ——— e ———— o #10
+ PRAGRAM (PT6) . .
+ DISPLAY 276 .
+ 000 memerr e ———— -
+ - .
+ - .
+ . a
¢ e —— - .
+05 SET THE TRACK FLAG .
4 e e .



HOL D

asw s 0 s

SNAP

il d

- amarsasaner

FLASH VERB-NOUN
T REQUEST RESPDNSF
AND CISPLAY THREE
COMPONENTS CF DFLTA
vIiov).
VOONBG
R1I-DFLTA vX{OV)
RZ2-DELTA vYiNVvi
RA-CELTA VZI(NY)

NELTA vX{OV)-
CCHMPCNFENT OF DELTA VY
OF CTHER VEMHICLE
APPLIED AT TIC

ALONG (RXVIXR, IN
FPS TN NEAREST .1
FPSa

DELTA vY(OVI-
CCMPIINENT NF DELTA v
OF OTHER VEFICLE
APPLIED AT TIG ALCNG
VXR, IN FPS TO NFAR-
EST .1 FPS.

DELTA VvZIIQOV)-
CCMPCNENY OF DELTA Vv
NF NTHER VEHICLE
APOLTED AT TIC ALONG
—-R. IN FPS5 TC NEAR-
EST .1 FPS.

WALT FNR KEYBOARD
ENTRY

[ R R I L R T T T S S S TS R S S R 3

L I T R T S I T R )

*

CICECRN BN T I )

MONTITOR DSKY
NRSERVE VERR-AOUN
FLASH TO REQUEST

RESPONSE AND LCISPLAY
THREFE CCMPCNENTS OF

DELTA vV APPLIED

ALNONG LCCAL VERTICAL

AXES AT TIG.

L T T S )

* 4 8 ¥ a4 & & & 2 B3 & 8 % ® 8

ARF THE WVALUES
DISPLAYED THF
COPRECT (ONES
EXFCUTED QR YO RE

EXFCUTED BY THF LM?

® & " & & & 8 8 @

*

* % 5 " F 4y o8 8 ® »

AT TR A S

PT6/COLOSSUS

#30

#40

#50

#s0

70



Hi1d

HOL D

[IET N EN TN R

SNAP

TERMINATE FLASH UPCN
RECEIPY OF PRODCEED
OR NEW CATA

+PROCEED . NEW
«DATA

* 8+ 4 & b 3 3 4 P 8 s b @

FLASH VERB-NOUN

TO REQUEST RESPONSF

AND DISPLAY TIG
VO6N3]
R1-TIG-HRS
R2-T1G-MINS
RI-TIG~SECS

TIG-TIME OF IGNITICN
(GET). IN HRS,MINS,
SEC TO NEAREST ,01
SEC.

WAIT FOR KEYBOARD
ENTRY,

sesaeRsEs Rt

IR RN NN

* & 4 8 & p e & 2 B & % 8 B & @ % ¢ 4 B 4 s oW b oo @

LR XN N Y

L -
- L
KEY IN .
PRNCEED .

KEY IN V25f
AND LDAC THF
CORRECT DELTA v,

tevdnear
.
*

MONITOR DSKY

OBSERVE VERB-NOUN
FLASH TO REQUEST
RESPONSE AND DISPLAY
0OF TIG.

s & 8 5 8 s " 8N

IS THE VALUE
DISPLAYED YHKF
CORRECT TIME AT
WHICH THE LM EXECUT-
ED OR WILL EXECUTE
THE MANEUVER?

Y «N
» -

® & 0§ 4 5 & 8 8 P g & B B g B & g E oA R .

4 # & 4 8 8 & & & 8 % 3 B 8 8+ 4 B 4 8 oa =

PTH/COLOSSUS

PT&/COLOSSUS

#80

30

#100

f110

#120



+e
+05
++

hri

TERMINATE FLASH UPCN .
RECEIPT OF FRDCFED -
QR NEW [DATA .
P « NEW .
«R +CATA .
D e ——— .
«C STNRE DATA .
. e .
.E . .
oD . .

UPDATE LM STATE
VECTCR TO RFEFLECT
THE DELTA Vv ADDED,

LERLC THE REMDEZVOUS
OPTICS MARK (NUNTER.

ZERC THE RENDEZVOUS
VHF RANGING MARK
COUNTER,

448 uvenesmaas

LU I I R R

.

KFY I[N PROCFET

-
- 9 0® @

KEY IN V2Z25E
AND LOAD THE
CORRECT T1IG

DO ROUTINE ROO

FxIy

& 8 4 B ® 8 & g ¢ 8 & 0

PT6/COLOSSUS

#1130

¥140

#150

#1690

#1170

%180
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CHANGE CCKRTRCL NNTES

LOGIC RFY 5 PCR 44C
PCR 4¢R

00269000
Q4270000
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PURPNSE:

L* TPL SEFARCH PRCGRAM {PTT)

(1) 7O ACCEPT A DESIREC TIMF OF TRANSFER PHASE INITIATION {(TIG(TPI}) AS A DSKY INPUT FROM THE ASTRONAUT, AND TOD
COMPUTE THEREFROM THE PARAMETERS ASSOCIATED WITH A MINIMUM ENERGY, SAFF PERIAPSIS TRANSFER MANEUVER AT TIG(TPI)

AND THE RESULTANT RENDEIVCUS INTERCEPT FCR AN ACTIVE LM,

11/27/68

{21 70 PROVIDE THE ASTRONAUT WITH THE OPYION OF DEFINING TO THE CMC THE INITIAL TRANSFER TRAJECTCRY SEARCH SECTOR
FOR CENTRAL ANGLES EITHER GREATER THAN DR LESS THAN 180 ODEGRFES FROM THE POSITION OF THE ACTIVE VEHICLE (LM} AT TIG

{tTe1),

(3} 10 DISPLAY TC THE ASTRONAUT THE PARAMETFRS ASSOCIATED WITH THE TRANSFER (YPI AND INTERCEPTI.

ASSUMPTIONS: (1) IF P20 IS IN OPERATION WHMILE THIS PROGRAM [S OPFRATING THE ASTRONAUT MAY HOLD AT ANY FLASHING DISPLAY AND TURN

PROG
CONT

OGN THE RENDEZVDUS SIGHTING MARX ROUTINE
MARKS TO ACCUMULATE,

[EITHER R21 DR RZ23} AND TAKE OPTICS MARKS AND/OR HE MAY ALLOW VHF RANGING
SEE P20 FOR DETAILED DESCRIPTICN.

{2) THE OPERATION OF THIS PROGRAM UTILIZES THE ACTIVE VEHICLE FLAG WHICH DESIGNATES THE VEHICLE WHICH IS DOING THE

RENDEZIVCUS THRUSTING MANFUVERS TC THE PROGRAM WHICH CALCULATES THE MANEUVER PARAMETERS. SET AT THE START OF EACM

RENCEZVOUS PRE-THRUSTINC PRCGRAM,

{3) T EXECUTE THE TPI MANEUVER SELECT THE LM TRANSFER PHASE INITIATION TARGETING [TPI) PROGRAM (74} AND TRANSMIT
MANEUVER CATA TO THE LM,

{4 THIS PROGRAM IS SELECTED BY THE ASTRONAUT BY DSKY ENTRY,

CMC

START LM TPI SEARCH
PROGRAM {(P771.

NISPLAY PROGRAM 77

GRCUND

-
[ R RN R R R R

-
(R RN N RN NN

CREW

« CRENW
« PROGRAM
++« SELECTION

KEY IN &M TP1 SEARCH
PROGRAM (PTT)
V3ITETTE

-

MONITOR DSKY:
OBRSERVE DISPLAY
OF PROGRANM T7,

CHECKLIST

TINE

PTT/COLOSSUS

TOTAL
TINE

#10

120



HOL D

LR N N

SNAP

Lex

SET TRACK FLACG
{SEE P20}

SET UPCATF FLAG
{SEE P20

SET ACTIVE VEHICLE

FLAG TO LM

"Aﬂ :
- Ld
- L aesE e
- - - -
LI ) L) - -
- - - -

FLASH VERB-NOUN TO

REQUEST RESPONSE AND

DISPLAY TIG{TPI):
VDENITY
R1I-TIGITPI)-HRS
RZ-TIGLTPII-MINS
RA-TIG{TPI}-SECS

TIGITPII-TIME OF TPI
IGNITIPN (GFT), IN
HRS4MINS, SFCS TO
NEAREST ,01 SEC.

- ¢ 8 8 b »

“ 8 2 2 4 & a2+ &

® % & 4 & 8 4 B B ¢ ® 4 F s+ P o®oEF F s AT B L oA osos g

"A‘l
.
LN L]
L] - -
MONITNR DSKY:
OBSERVE VERB-NNUN
FLASH TGO RECQUEST RE-
SPONSF AND CISPLAY
OF TIGLTPI).

AM [ SATISFIED WITH
THESE VALUES?

.Y «N
RECORD THIS .
VALUE. .

L T T TR R T R ]

LI R R I D D D D S T T R Y

PTT/COLESSUS

PTT/COLOSSUS

%30

#40

£#50

#60

270



“« o & & & »
« ®» 0w 9.

WAIT FOR KFYBCARD

ENTRY .
-

TERMINATE FLASH UPON .
RECEIPT OF PROCEED .
OR NEW DATA .
+PROCEED «NEW .
. «DATA .
. STORE DATA .
- L -
- sdvdorv e

RESET UPDATE FLAG

COMPUTE VEHICLE
POSTTIONS AT
TIGIYPI) AND SELECT
NCMINAL SEARCH 0OP-
TION AS FOLLOWS:

IF ACTIVE VEHICLE IS
ABOVE PASSIVE VER-
ICLE (NEGATIVE DELTA
ALTITUDE} SELECT
OPTION 00001,

[F ACTIVE VEHICLE IS
BELOW PASSIVE VERICLE
fPOSITIVE DELTA ALT)
SELFCT CPTICN Q0002

-
-

.

. sese e
- . .
- - -
- - .
- - .

sesevssnevvenesensse KEY

- —— e e ———— — e —

AR R RN E NN R YR RN N

-

N PROCEED

KEY IN V25E AND
LOAD THE DESIR-
ED TIGITPID

* & % 8 & & = 8 " & 2 ¥ 8 e 2

PTT/COLOSSUS
#80
#90
#100
#110
#120
PTT/COLOSSUS



HOLD .
shap L
130

FLASH VERB=-NDUN T0O
REQUEST RESPONSE AND
DISPLAY TPI PARA-
METERS®
VO&ENTZ
RI-DELT ANGITPI)
RZ-DELT ALTUITPI}
R3-SEARCH DPYION

DELT ANG{TPI}-CENT-
RAL ANGLF ARQUNT TFE
EARTH CR MOCN AT TIG
(TPIY BETWEEN THE
ACTIVE AND PASSIVE
VEHICLES. PCLARITY
INDICATES ACTIVE VE~-
HICLE IS BEHIND {-)
OR AHEAD OFf {#+}
PASSIVFE VEHICLE. IN
DEGREES TO NEAREST
«01 DEGREE.

DELT ALT{TPII-THE
MAGNITUDE DF THE
ALTITUDE DIFFERENCF
BETWEEN THE POSITICN
VECTORS OF THE ACT-
IVE AND PASSIVE
VEHICLES AT TIGITPI)
IN NAUTICAL MILES T
THE NEAREST .1 NM,
POLARTTY INCICATES
THE PASSIVE VEHICLE
IS ABDVE (+) OR AE-
LOW (-} THE ACTIVE
SEARCH MPTION-AN CP-
TION CODE TO CONTRQHL
CMC SEARCH FOR TERM-
INAL PHASE
DEFINITIONS
G0001-CMC SEARCEHES
TO DEFINE A YERMIMNAL
PHASE WHERE THE REN-
DEZVOUS INTERCEPT
NCCURS AT A CENTRAL
ANGLE LESS THAN 180
DEGREES FROM THF
ACTIVFE VEHICLE PCS-
[TION AT TIGI(TPE).
CR
0R002-SAMFE AS
G001 FXCEPT CENTRAL
ANGLF IS GREATER
THAN 180 DECREES,

4 e 8 s % a3 B 4 B F 2 % 4 &+ % B & = & & 5 @ 9 * s 30

¥ % 2 B 8 ® 3 & 5 g A E s E 4N s o

.

s es s ers RN RRREEE Y

MONTTOR DSKY:
O8SERVE VFRB-NNUN
FLASH TO REQUEST
RESPONSE AND CISPLAY
OF TPI PARAMETERS,

LT T T R T R Y ]

" 8 B B & B 85 8 8 4§ % B 9 8 % & 8 % 8 % ¥ & 5 4 8 % VT N & 3 & F w4 A s " @

" 8 8 & &8 B 4 8 % & 8 B & & 2 ¢ & = n

& # 8 4 ® 4§ & & 4 B B B B 6 = B Y S S B W € &8 8

% » 2

PTT/COLOSSUS

PTT/COLOSSUS

#130

#140

#150

2160

170

#180



WAIT FCR KEYROARC
ENTRY,

« & 8 & & 8 & & & @

L I L e e e e R O R I I R S T Y T S S U S S

« ®* % g % 4 s 8 8 @

NI WISH TN
CHANGE TIGITPI?

N oY
. -

ssevrnsaanacssssrssansnsnns KEY TN RECY-

Ssss s accevnrrIER ISR

REC
VAL

+ CLE

. V32F

- *h e
. GO TC
- mAW
. ABOVE

O I WISH TN
CHANGE THE SEARCH
OPTION DISPLAYED?

«N Y
—————————— o,
NDRD THESE .
UES .

KFY

IN PROCEEC .

« » F 8 & 8 & & 8

LI T R R T T T T T T R

L L R I R 2 T T T T I R S I I

¢ e 2w

PTT/COLOSSUS

#190

#200

#210

¥220

#230

PTT/COLOSSUS



Liad

TERMINATE fLASH UPDN
RFCEIPT F PROCEED,
TR RECYCLE,

P «P  JNEW
«R «+E  JDATA
.0 .C

«C "

oE L .

«F al e
-0 +F STORE
- . DATA
. GG TO

. WA

. ABOVE

RESET UPDATE FLAG

SEARCH FOR A MINTMUM
ENERGY, SAFF PERIA-
PSIS TRANSFER TRAJ-
ECTORY (TP AND
INTERCEPTY CEFINED
BY THE STORED TIG
(TPTY AND SEARCK
CPTICON.

IF SFARCE IS
SUCCESSFUL CALCULATE
MANEUVER PARAMETERS
ASSOCTATEDN WITH THE
RESULTANT TPT AND
INTERCEPT MANEUVERS.

IF SEARCF IS UN-
SUCCFSSFUL, FSTARB-
LISE A PROGRAM AL ARM

REFER TM SFCTION
S«4afs OF R5TT V0L
I FNR A NETAILED
DESCRIPTINN OF THE
COMPUTATICN,

* 8 4 % % e & 8

LI R ]

L N R N N R

KEY IN V23F
AND LOAD DES-
TRED SEARCH
OPTION IN R3,

LI T ]

PTT/COLOSSUS

#240

#250

#260

#270

%280

PTT/COLOSSUS




POSS
HOLD

SNAP

NN «ALARM
+ALARM .
SET UP- SET UP-

CATE FLAG TATE FLAC
{SEF P20) (SFE P20t

¢ a4 & o s 9

* 0 9 % g 2 & & 4 & § B B oE ko oE e

+ * & & w .

FLASH VERR-NTUN
TO REQUEST RE-
SPONSE &ND DI1S-
PLAY PROGRAM
ALARM CCODE.

vas5NO9

R]1-

R2-

R3-

EXPECTED ALARM
CODE AT THIS
TIME IS 0ON124

WAIT FOR KEV-
BOARD ENTRY

TERMINATE FLASH
UPON RECETPT OF
RECYCLE.

D N I I )

MONITOR DSKY:

DAES PRCGRAM

ALARM INDICATE THATY
CMC CAN FIND AOD SOL-

UTION.

N ¥

« TO ACJUST TIG

e« {TPI) AKD/CR THE
« SEARCH OPTICN

« KEY IN RECYCLE

« V32F

. GG TN

- "All

. ABCVE

PTTZCOLCSSUS

PTT/COLI NSSVS

#290

#300

#3210

£320

#330

#340



HOLD

Csseseenas

SNAP

4
+04
4
FDIT
PCR
206

& 34

-

. GC 1O
. npn
. ARQVE
.

FLASH VERB-NOUN TO
REQUEST RESPONSE AND
DISPLAY CALCULATED
TERMINAL PHASFE
PARAMETERS:
VO6N5S
R1-PER ALT
R2-DELTA VITPI)
R3I-DELTA VITPF)

PER ALT-ALTITUDE OF
PERIGEE AROVE LAUNCH
PAL RADIUS (EARTH
NRAITY OR ALTITUDE
OF PERTILHNE ARQOVE
THE MCST RECENTLY
DEFINED LANDING SITF
RADIUS {(LUNAR OREIT)
AFTER TPI MANEUVER,
IN NAUTICAL MILES ™9
NFAREST .1 NM,

DFLTA VITPI)-REQUIR-
ED IMPULSIVE DELTA V
TO ACCOMPLISH YPI
MANEUVER AT TIG
{7P1). IN FPS TO
NEARFST .1 FPS.

DFLTA VITPFY-REQUIP-
ER IMPULSIVE DELYA V
TO ACCOMPLISH TPF
MANEUVER AT TIME OF
INTERCFPT, PNLARITY
INDICATES ACTIVE
VEHICLE ASCENDING
{+) 1R NESCENCING
{—) TO INTEFRCEPT,

IN FPS 700 NEAREST .1
FPS,

WAIT FNR KEYBNARLD
ENTRY,

AR R NN N NN

* & * = oa s & & &

MONITOR DSKY:
OBSERVE VERB-NOUN
FLASH TO REQUFST
RESPONSE AND EISPLAY
OF CALCULATED VER-
MINAL PHASE
PARAMETERS.

ot I WISH TO ADJUST
TIGITPIY AND/CR THE
SEARCH OPTIDN?

RECNRT THESE .
VALUES. .

« & 8 & 8

KEY IN PROCEED

PT?/COLOSSUS

¥350

#3360

#370

#380

#390

PT7/COLOSSUS




yas

HOL D

TERMINATE FLASH IJPON .
PECEIPT OF PROCFED, ceeaecssssnsnsssssvas

0OR BFCYCLE. .
2 R
«R .F
.0 «C
.C Y
«E L
+E oL
«D N3
- -

. GO 1O
. "AN
. ARNVE
-

essevnees FLASH VERB-NOUN TO sesscastsnasassrnte

SNap

REQUEST RESPONSE AND .
DISPLAY CA{CULATED
PER CODE ANT CENTANG:

VD6NSS

R1-PER CCDE

R2Z2-BLANK

R3-CENTANG

PER COCE-DEFINES
WHEN PERIGEF/PERIT-
LUNE WILL OCCUR RFL-
ATIVE TO TIc(TPI)
AND TIME OF INTER-
CEPT.
J0001- INDICATES
PERIGEE/PERILUNE
Witt CCCUR BRETWEEN
TPI AND TPF,

000N 2-INCICATES
PERIGEE/PERILUNE
WILL CCCUR AFTER
INTERCEPT (BEYOND
THE RENDEZVDUS
PCINT).,

KEY IN RECYCILE
V3ZE

MONITOR DSKY:

OASERVE VERB—NOUN
FLASH TO REQUEST
RESPONSE AND CISPLAY
OF PER COCDE AND
CENTANG.

® s ® = 8 " s & & & B 8 B & 8 8 % 8 4 u 4 B F 2" s a8

PTT/COLOSSUS

PTT/COLOSSUS

#400

2410

#4420

#430

1440



Hab

CENTANG-THF CRRITAL
CFNTRAL ANGLE NF THE
PASSIVE VEHICLE
NDURING TRANSFER FRCWM
TIGITPLY TO TIME

OF INTERCEPTY. IN
DECREES TO THE NFAR-
EST .01 DEGRFES.

WAIT FOR KEYROARD
ENTRY,

TERMINATE FLASH UPCA
RECEIPT OF PROCEED,
OR RECYCLE.

«P «R
R «F
-0 .C
.c .Y
«E «C
«F oL
«0 «F
L] LI ]
. GC TP
. nAn
. ABROVE

tPAasucsdB Gt as st BB s

SesscssssR st ssanann.

DN 1 WISH TC ANJUST
TIGITPI) AND/TR THE
SEARCH OPTICON?

«N Y

L] -
RECORLC THESE .
VALUES .

* -

KEY IN PROCEED .

KEY IN RECYCLE
VI2E

o0 ROUTINE ROO

PTT/COLOSSUS

PTT/CLLOSSUS

1450

#460

%70

#4080

¥490



~L
L
-3

PTT/LOLTSSUS
CHANGE (TATRIL NETFS

LOCIC REV 03 PCR MIT ke
LOGI1C »ey 4 DR 206 ENITre Iag
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77

oUrpnSE:

ASSUMDT INNG 2

LM STARLF Na®TT pPMrETYRS TARRETING [8r0) LOAIn nFVY N7 12 /26787
PRNGRAM (PTRY)

1)

12}

(3

41

11}

(2

(4}

ih)

TO calenl ATE THE PEANIPED DELTA ¥ AN ATHER TMITIAL CONRTTIANG REAUIRTN AY Tur |ac £0op (M FRcUTInM OF THE
FIOST PHASF NF THE STARLF MERIT RENNTIVAUS MAMEUVFR, GIVEM:

[A) TIME NF IRMTTINN (TI0Yy,
(R) CENTDAL ANAIF NF TRANSFFR [CENTANGY FROM TIr TO TNTERCCPT TTME,
{CY THE PERESET rF THE STAQLE PRALT PPINT SPECTIFIEDN AS A DISTANCE ALDMA THT PASSIVFE VFHICLFE DRRIT,.

TE OCALCLULATE THE RENPTREN NEL T4 Y ANA NTHER INITTAL COADITINNS RFQUIRFN BY THF LGM FAP LM FXECUTINN OF THE
SFrNND PHASE NF THE STARLF rRA[T REMNDETYOUS MANFUVER, GIVEM:

(A) A RESOECTFICATION MF 1{A) ABNVF,.
(AY AN APTINNAL RFESDFCIFICATION NFE T(RY ABOVFE,
TN CALCHL ATF THESE DARAMFETFEARS RASED |1PNM MaypFuyeP NATA ApppOyED AMD KEYED TRTA THE £Mr AY THE ASTRAMAUT,

TO PISPLAY T THF ASTRONAUT AND THFE GOAUND CERTATN DFPENRENMT VARTARBLFS ASSNCTATEN WITH THE MAMEUVFP FOP AppRNVAL
BY THF ASTOOMANT/GENOIINT,

THF STARBLE reRIT PRINT 1S NEFTNFEN AS THF FINAL POSITINN (AT CAMPLETIQN NE SFONND PHASFY PF THF ACTIVE VFHICLE
RELATIYF TN THE BASSIVE YEHICLT

rMr FAMPIYTEN YAPTARLFS MAY o5 STARED CAP LATER YERIFTICATION RY THF GPAUNN, THCSFE STARASFE CAPARTLITIFS ARE
LIMITED Magvy TN TYF DARAMFTERS FNAR NNF THRUSTIMA MANFUVER AT A TIME TYCEDT FNR STARLE NRRITY RENDEZVYIUS
MANEUVEP SEQUENCFES,

IF 220 15 IN DPFBATION WHTIFE THIS PROGRAM [S NPfoATING THE ASTRAMAUT MAY HALN AT AMY FLASHING NTISPLAY AND TRy
fh THE BFMNEZYNUS SIAHTING WMARK ONUTINE {FJTHFER P21 Ne R23] AND TAKE NPTIrS MADKS ANN MR HWE M2y ALinW vHF RANGING
MARKS TR ACTUMULATE, SFF np2n €np NETATLED DFESCRICTION,

ONCE THFE PARAMETEPS BENIRET Frp CPMo)TATION NF THE MAKNEUIVER WAVE REFM ramwp eTriy SoECTRTFDsy THE VALUE MF THF
ACTIVE VERICLE CENTRAL ANALE 3F TRANSFER 1S FOMPUTER  ANN STOPER, THIS spa@Feo T RF AVAINLABLE FDR DYSPLAY TN
THE ASTRONAUT THETUAH THE (JSF NF YNANSD,

THE ASTEONAUT WOILN rALL THTS NISPLAY TO WERIFY TRAT THE CoNTRAL aNGILT nE TPAMSFFR nfF THE ACTIVE VEHICLE
IS MPT WITHIN 170 TN 190 NEAREES, T¢ THE ANGLF 1S WITHIN THIS ZONE THF ASTENNAYIT SHMIE N PEASSESS THE INPUT
TARGFTTING PARANFTERS RASER (40NN DFLTA Y AND FXPRECTFN MANFUVER TTIMFE,

THF POEIATICM CF THIS PRAARAM UTILT7FES THE SOLLTWING FIAGS,

ACTTVE YEHTCLT FLAG- NESIMMATES THE YAHICLE WHICH TS NOING PENREFYMIS TURISTING MANFUVERS TN THE PRNGRaM
WHICH FALCIMATES THE MANFUVER PAMAMETERS, SFT AT THF STAPT OF FACH RENDF2YMIC DRE-THOUSTING ORMCRAM,

EIRNAL FIAC= STLECTS FINAL PRNARAM NISBLAYS AFTFR THE CPEW HAS SSLFCTFN THE FIMAL MANFUVES COMPUTATION CYOLF,

THE SECNMA DHASE RE THTS OPAARAM DEANTAES THE TIr TMPHT RE RIACEN A A EUNCTINN NF TPF AND ANY MIDCOURSF
CAPeFRTINNS PERENDMER % THE | % STARLF PPRIT #TNCAIPSE (TARGFTIMGY PRANRAM (079)

PrasrnLnssg



ePNG
rONT

1

nIRFCOL LSS
DTRILIIMINAPY

(7V THERF [€ MM REQPIPEMENT FAo 1SS AProaY AN Do fun THIS PRARBAM (| ESS MUTOMATIE SYATT yErTAR HEOATIMGE TS DFSIRED
AY THF RFMPEZYNUYS NAYTGATIAN BR2AL2AM [P20), .

{8)  THIS PRNGRA¥ S SELFCTFEN AY THE ASTPAMAYT B¥ NSky ENTRY.

CMr

STARY 1M STAP{F np-
BTIT RENDEZYNIS TAR-
GETING (SnR)
ORAGEAM (DTR)
A1SPLAY DTR

SFT ACTIVE WFHICLE
FLAG Tno(m,

ST Tpary FpAr
ferE pIM

RROGND

.
Semsn s e s seab b et o N

-
L N N IRy

reew CHFOKLTST

«CRFW BROG
«SFLECTION

KEY TN LM STAALT NP
RIY o FNDFZIVIMIS TAR-
SETInG (gne)
PRAGRAM (P78}

VITE THF

MAMTTAR nSxy:
NACERYE CTISPILAY NPT
poAne av TR

TIME

DTASEO] NESYS
L VARTLAS'T.Y-24

TOTAL
TIME

#10

#20

LET1]

#6 0



2

HM N

“ss senesy

UY ]

SET HPPATE o AN
[SEFE DNy

- Astsetone

FLASH VFEOA_NMIN

T RENFST efgonmgr

AND DTSBL AY TIC,
VAe K33
21-TIR HRS,
RI—_TIR MTN,
e3-TTr grr,

TIG - TIME nF Inaylvo
TCw EGFTY, TN HOURS
MTN AND SEC TP NEAR-
FST .01 SFC.

H‘\!T Fre KFhvarazp
FNTRY,

MOMTTAD Nggws

MAGEDYE YrRaasnl]ny
el a2y ¥ Pecanrey
BESPANSE AND r1oop av
aroTIR,

AM T SATISFIFN MITw
TUTS VALIIE?

'v I‘I
. -
. .
. .
. -

REFARD THIS
VALIE FR® FUTIIOF
TrRANCMISR[NN TN

THE | My, .
________________ .
- .
. .
. -
. .

PILLCO]CG G
nTE Ty

1A

DTR/CO PSS
PTOLLIIMINARY

%51

250

Lads)

#10

&40



H'L D

SNA P

TERMIMATE FLASH lipru .
°ECE1PY nF peprEED ves
N2 NEW NATA, .

.0 NEY

.7 JDATA

o R

Ir -

-r -

F e

o <TnRe

. NATA

v e

. .

. .

. .

. sasaseses

.

.

.

. cecares

. .

. .

FLASH VFRB-NPUN TC
REJUFST RESONNST AMD
NTSPLAY CENTANA

Ve NSS
1= ANK
D 2-8| ANK
AI-CFNTANG

FENTANS~ THE NeoTTaAY
CENTRAI ANGLF NF TpE
PAGSTYF yEHIFLF prie-
tNG TRANSFER FRNOM
TIa TN TIME NP (M-
TEDCFDT, M NILREEC
T NFAREST oy .
NEGRFFE

Pre et L eesaseraransananea KFY Th YOGM
ANDY [ PAD THE

. .
4 S fisamrrrEsnesrre

. .

NESIPTN
(snp)

MOMTYAR NSKY:

MASFPVE YFRA—N
FLASH TO RFODpesT
RESDANCE AND RIS
nE CENTANRE

AM T SATISEIFN W
THlS VALUYF?

TIA

LalvL]]

DAY

TTH

nTR/rr| NSSHE
DTR/LUMINARY

1A

PTR/COL DRSNS
DTQ/tUNTMADV

%100

¥119

%129

#130

140



L A
satensnas

CMAD

WATT £NP pEyRatan
FRTRY

TEOMIMATE £ 2SH [P
PECEIPY NF DONTEEN
nR MW NATA

P HNEW
.? « TATA
o .

s .

«F .

IF ———————
N SThaf

. DATA

FLASH yrogonriiy Tn
PEANFCY nrcopya™  apn
NTEBLAY TF ASQlMER
ctTanl F fnary PeNee Y-
VOUS DHASE rpTINM S

Yng NAK

fi-nnnnn

n2.nNNNNY

Ta-ny Any

L N T N

arerarsBEA s Ll

(R ol IR o ”.[\‘

WAL Ipr ErT rarenT .
Tramewpaepne e
TIJ' i‘

- .

. .
. .

. -

.

.

KEY TH .

LR

KOy TN y23r
AND L CAD THT
nEcrern
CFRRTANE,

BT AR oy

CROEM YD U ok
Flagu 10N 2ryegr
RECDAMCE Ann £STOR] AY
roASStern cTvaAngr
ArTIT DEMDL YOG
DAST opT e,

MR AN B S N

RN T IR ST

1A

uvql(ﬂ!HSCHc
ATI | TR Y

#1159

#1610

2170

ayan

wlon



+4
+07

+ N7
+e

Rl 1< reT(nN £Aanf
FAR ASSMER STAALF
NRATT PENTFE7YCS
CHASE roTiInn,

52 1§ THE rwMr ASSU-
MER CPTIMNG
NONOT-FIRST DHASF-
LCAT DELTA R
CMe cOMDUTES SR
PARAMFETERS ®np
FIRST prrSFE,
NNON?—SEC YN DHASF -
nnoannt Tronap
NATA rRrEQllrpEnN:
Cul CAprLATES
SOe PARAMETEDS
FMe SFEFECMD PEASE,

WATY FOR KFYRDARD
FNTRY

TFERMINATFE FLASH U
RECETPT af epnlCED
AR NFW NDATA

P e NFW

.° «MATA

lh L]

o memmm—e— e

o CTOPE MATA

F e

On .

. .

. .

. cssseviesae

PFSTY ppraTr
ELan

LR

TR TR

TS THIS PHASE CBTTOM
rrepkcY)

oY N
- -
. »
B B
. .
. .
- .
. .
" .
. .
. .
M .
. "
. .
-------- -
KEV 1% .
PROCFED .

KEY IN V22F
AND | MAD DF -
SIPFN NOTINN
CanE (N R3,

Pregra

. .
. ..
. .
. .
. .
. .
. .

n7elfrry nSSig
DTAf {(IMTNADY

1A

- VAl B Al SN LN
orasiliMiNsDY

#2000

219

#229

#2309

€240
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PURPOSE:

ASSUMFTICNS :

LM STARLE ORBIT ¥IDCCURSE TARGETING [SIM) PROGRAM (PT9]
LCGIC REY 06 07/09/68

t1y TO CALCULATE THE REQUIRED CELTA V AND OTHER INITIAL CONDITIONS REQUIRED BY THE LGC FOR LM EXECUTION OF THE
NEXT POSSIBLE MIECOURSE CORRECTION OF THE STABLE CRAIT TRANSFER PHASE 0OF AN ACTIVE LM RENDEZIVOUS,

{2) TR CCMPUTE AND CISPLAY SUITABLE INFORMATION TO ENABLF THE CREW TO ENTER THE FINAt RENDEIVOUS PHASE AT THE CORRECT
TIME TO COMPLETE YHE RECUIRED THRUSTING MANEUVER,

{1y THE 1SS KEEC NCT RE CN TO CCMPLFTE THIS PROCRAM,

{2) IF P2C IS IN OPERATION WHILE THIS PROGRAM IS OPERATING THE ASTRONAUT MAY HOLD AT ANY FLASHING DISPLAY AND TURN ON
THE RENDEZVOUS STGHTING MARK RAUTINE {EITHER R21 OR R23) AND TAKE DPTICS MARKS AND/DR HE MAY ALLOW VHE RANGING MARKS
TG ACCUMULATE. SFE P20 FNR CETAILED DESCRIPTION,

{3) ONCE THE PARAMETERS REQUIRED FOR COMPUTATICN GF THE MANEUVER HAVE BEEN COMPLFTELY SPECIFIED, THE VALUE OF THE
ACTIVE VEMICLE CENTRAL ANGLE fIF TRANSFER IS COMPUTED AND STORED. THIS NUMBER WILL BE AVAILABLE FOR DISPLAY TO THE
ASTRONAUT THROUGE THE USE CF VD6NS2.

THE ASTRONAUT WOULL CALL THIS DISPLAY TO VERIFY THAT THE CENTRAL ANGLE OF TRANSFER OF THE ACTIVE VEHICLE IS NOT
WITHIN 170 TO 190 DEGREES, IF THE ANGLE IS WITHIN THIS ZONE THE ASTRONAUT SHOULD REASSESS THE INPUT TARGETTING
PARAMETERS BASED UPON DELTA V ANC EXPECYTEC MANEUVER TIME,

14) THE OPERATICN OF THIS PROGRAM UTILIZES THE FOLLOWING FLAGS.

ACTIVE VEHICLE FLAG - DESIGNATES THE VEHICLE WHICH IS COING RENDEZVOUS THRUSTING MANEUVERS TO THE PROGRAM WHICH
CALCULATES THE MANEUVER PARAMETERS. SET AT THE START DF EACH RENDEZVOUS PRE-THRUSTING PROGRAM,

FINAL FLAG-SELECTS FINAL PRCGRAM DISPLAYS AFTER CREW HAS SELECTED THE FINAL MANEUVER COMPUTATION AND DISPLAY
CYCLE.

(5) THE TIME OF INTERCEPT (T(INT)) WAS DEFINED BY PREVIOUS COMPLETION OF THE LM STABLE ORBIT RENDEZVOUS TARGETING
[SCR) PROGRAM (P78} AND IS PRESENTLY AVAILABLE IN CMC STDRAGE.

(6) THIS PROGRAM IS SELECTED RY THE ASTRONAUT BY DSKY ENTRY,
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.
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RESET FINAL FLAG

SET TRACK FLAG (SEE
P20}

SET UPCATE FLAG

{SEF P20)
: nan
. .

CREW CHECKLISY

+CREW
« PRNG
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PROGRAM (P79)
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ABLE STORAGE AND

MAY BE CHANGED BY

PREL AUNCH ERASE-
ABLE LCAD OR CMC
UPDATE BY P27.
NOTE: THIS PARA-
METFR {B) IS NCT
THE SAME AS THATY
REFERED TO IN
P39 AS A,

EXTRAPOLATE LM
STATE YECTOR TO
TIG(#ID),

EXTRAPOLATE CSM
STATE VECTOR TC
CINTY (NQTE:
REFER TO ASSUMP-
TION (5} ABNVE}.

LI T I DN T T T R Y
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.
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AUTOMAT T
trom

CTNAL QEMAMECT TrnDMInATE

E‘HHTTMF

PURPNSE & f11 TP POAYINE 4 STAMOARN FY 1T £02 PRACPAMS . AKND AN NPTIAM Tr

| rrir

9TV Na 11 /20/4F

SELFCT ANY DP2NG2AM NESTIRED,

(2) TP PEAYINE A GERFRAL NFSARTIRTINN OF THE COMPUTFR ACTIVITY SOLLNWING AMY YITEXXT,
ASSUMPTTINNS : {1} THF rALLINA DDORSANM HAS SHEFESSEULLY (AMPLETEN ALl 1TSS FUNCTIOMS MR THE NDEDATAL WAS PRFMATIIRELY TEEMINATED THE
nRRGRAM,
2y  THE COMPRITED rHFCYS CM THE RFNAFZYNIS PPACESS FOLTNWING ANY VY2T7OXXE T THT FOILOWING WAYS:
{AY 70 P20 IS THT NFEW DPAARAM WEYFER IN AMO TS MOT PRESENTIY RUNMING AND WAS NOT RUNNING IN THE BACKGRMUND
TT WIt) 70 STARTED AS A MEW PROGRAW,
tny 16 pra 18 THE NEYWY DPOGRAM KEYFD [N AND D20 [S PRESENTLY RUMMING {T.F, 20 DISCLAYENR TN THE PRNG
LIRHTS) T7 kT AC STARTED AS A NFW PRAGRAM { [, F, RE-IMITTALYZEDY,
(7Y [F P20 1S TeT MEN DRICEAM KEYFN IN AND 1S MAT PRTCENTLY THE NNLY PROGEAM RINNING {([1.F. A PROGRAM NTHER
THAN D20 TS NISPLAVEND M THeE PORG L IGHTSY AND P20 TS RUNMNING TH THFE QACKAR MINT THE PRNOG L IGHTS
WILL AF FHANSER TN 97 ANTD D20 WIIL START AT REPD P20 WITH THE FLAARS SFT T2 ALLMW TPACKING AND UPDATING.
(MY 17 ©An 1S SFLECTER, THF RPINDEZYIUYS FLAG TS PESEFT [SHUTS NFF P20 AND 000 1S STARTEN,
{FY I A PPOARAM PTHTR THAK DON AND POO 1S KEYEN TN, THF MNEW PROGPAM WILL RF STAPTFEN ANT THE PROG
LTGHTS WI{L DISPLAY THE NFW PROAGRAYM, THE CAMPUTER WILl THEN ATTFMPT TN RESTART P20 AND WILL BF SUCCESS-
FiN TF o720 WAS PURKING IN THE BACKGROUND AND THE NEW PRNGRAM WILL ALLNW TRACKING,
PROG cMr 1R MEEMTY reFW CHECKLTST T1ME TOTAL
CONT T IME
L ly forw,
L BECUTIME ROLITINF
LSTLERT NN SELECTINN,
TS MAX NR FLAG SFT? .
N Y . 410

annsen PSSUS
INNLSUIINDANCE
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____________________ - -
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. . -
. - .
- - -
- - -
. . -
- . .o
- - .
- - .
L .

IS THE MU RFEINA
ITMIYTALTZED (1S (™
CCU ZERQD IN

PROCESSY?
N .Y

« TURN DN PRNABRAM
« ALARM { IGHT AND

« STNRE ALARM [ NDF

« 1520
- -
. EXIT

1S THF TYC DAP NN N7

IS THE ENGINF ON?

.Y oN
- L]
TERMINATE THF .
ENGINE ON -
COMMAND, .
L] -
TURN DEF TYyC -
NAp .
* -
- -
TIRN NEY ALL .
RES TRANSLATINN .
AN ANTAT IS .

MONTTNR DSKY:

NRES PROGRAM
AL ARM | IGHT rOME
M INDICATING THAT
THE MU IS STTLL
RFING INTTIALIZED?

«N .Y
L] L]

- —————— e e
« PRFESET ALARM

« LIGHT,

h .

LI B Y R 2 I I ) s 8 ¥ & & 8 * a2 = 9 & & ' 4

RQO/COL OSSUS
200/ SUNDANCF
POO/LUMINARY

70

%R0

[

#90

#100

#1110

#1290

RQQ/roLnssus
ROD/SIINDANT E



. . . .. 200 /CNLPSSIS
. . . . P00/ SUNNANC £
. . . . . 20N/ UMTNARY
WAYT ARMT 2 - : ) "
SFEANNS . . .o
. . ) . #130
TURN 0N PES nAD . Lo
e . . .. *140
WO ITE 7FaOf s ) . o
INTR NEW PPOE- . ool
2 AM SE(ECTICN . )
S0 THAT REGARPN-— - . -
LFSS NF THE . . ..
SELECTEN PROC- ) oo
oAM, PON WITL . ) ..
SELECT ©00. . ) ..
B . . . #1150
T : : ©t
IS NEW PROGEAM D007 ) L.
R N . .o
. IS STATE VFrTne : Lo rieo
s FXTRADDL AT .
. REING SEPFQOMEN ) o
o M THE MO TRLING . . ’
. PRAGRAM PN nNo [< . :
. PA4 NN? . .
. N Y . oo
- . . . . #170
.. . . . . 200/C0L0SSUS
.. . . .. R0/ SUNDANCE
.. . . .. ROO/LUMINARY

Wby . : . . . .




Yo

. . .
. - THQN PN PRNMN-
. . GRAM AL ARM

. « LIGHT Anyn
. « STDPRF ALARM
. « ONDE 1570

N . .
L] L] L]
L] - LR
. . FY1T
. .

L] L]

- -

» -

« DNES THE NEW
« PROGRAM EXIST?

. « Y oN

- s TEETTTesss e
. « TURN DN THE
. +» DOPFRATN®

. « FRRPR LInHT
- L] L]

L] L L]

- L] -

. ] L]

. . EXIT
. .

[S AVERAGE G ON?

. THRM AVFRAGT

. L OrF

e e
. -

. .

. .

. .

-

MOMETOR NSKY:

NOES PROGRAM ALARM
LIAHT (NME NN, TNN]-
CATING THAT STAYF
VECTOR INTEGPATINN
IS BEING PRRFORMFN
AND T MUST WATT
UNTTIL IT 1S

EINISHFD OR THAT p0&
IS 0N

N Y

.« PESET Al ARM

. LIGHT AND

. WAIT FOP COM-
. PUTFR ACTY-

. VITY T0 6N

. NUT INDYTCA-

. TING COMDF-
« TION PF [MTE-
. ARATION OR,

. IF P06, SHUT
. DOWN THE rwC
. TN STANDAY

. RY KFYING INM

« PROCEED
L] LN )
. FXIT

ROO/COLOSSUS
RON/ SUNNANCF
ROD/LUMT NARY

4180

190

4200

¥210

#220

RONSCNLOSSUS
OGO/ SUINDANCFE
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. .
* N

. ZFRO PIMOF7 -

. vy NeTreg
. MARK (MINTE®R,

. TER0N RENNEZ-
. ¥DUS VHE

. RANGING MAR¥
. COUMTER

OFSET THE 2-AXT!S
ELAC

COMMAND 7EPN RATE
IM THF ROCS NAP (TP
$TAP RATE [P IyE
FROM D201

RESFT THF TRACK¥ CpAn

BESET THE [IPNATE
FrLAG,

ROO/SCOLOSSUS
ROO/SHNDANCE
RODSLMINARY

ROOSCOLOSSHUS
20N/ SUNDANCE
QO0/LUMINARY

#7230

4240

#250

#260

#270

#28n



SHUT OFF UPLINK ACTY
LIGHT

PESFT VHF RANGF
FLAG

TS MAX DB FLAR SFT?

oM .Y

L] -

. —————
o SET MAX
. DEAD-

. -
. »
- .

SET MIN NEAD- .
BAND IN RCS DAP

N .Y
N .
. .
. .
. .
. .
. .
. .
. .
. .

L I N T T T T S Ty

RON/COLOSSUS
200/ SUNDANCF
ROOG/LUMINARY

#2490

2300

%310

#320

#330

ROO/COLOSSUS
BOOSSHNDANCF



Y
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. N

- .

y mmmmm
fPrCET

. THF nEN-
. DETyMS

« FLAG,

R
. .
. .
. -

Y -~
TS THF CHPRENT .
PROARAM D207 .
M Y,
.« RESTT .
. THE PFN-
. PEZVOUS
. FLAG, .

IS THE RENDE7VONS

FLAFR SET? .
v Mo
. . .
SET THE TPAMK -
FLAR .

DansCol Nssus
200/ SUNNANCE
RDO/LUMINARY

200/CDL0OSSUS
ROO/ SUMDANCE
ACOSLUMINARY

#340

#2350

#1369

#3370

#380



SFT THE UIDPATE .
FLan .

L] -
- .
L] -
- .
. .

o NISPIAY NFW

« PROGRAM ANC

s GDTC PRANCRAM
» SELFCTFED,.

- »
- -
- .

PFLEASE DISPLAY
SYSTFM,

IS THE RENDEZVNUS

FLAG SFT?
«N .Y
. GN TN eRENN

. P20 Tn D20,

. -
. .
“re an s
- .

Fx17 FxtT

-

LR N A I

MNNTTNR DSKY:
ORSERVFE DISPLAY NF
NFW PROCPAM,

[ Y

S50 TO
PROGR AM
SELECTED

rROO/COLOSSUS
BO0/SUNDANCE
ROO/LIMINARY

2390

#400

410

8420

#4730
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IMU STATUS CHECK RNUTINE (RC2) LCGIC REV 03 04712768

PURPOSE: {1) TO CHECK WHETHER IMJ IS ON AND IF ON WHETHER IT [S ALIGNED TO AN ORIENTATION KNOWN BY THE CMC.

{2) 70O ESTABLISK A PROGRAM ALARM AND STORE AN ALARM CODE [F THE IMU IS OFF CR NDT ALIGNED TO AN ORIENTATION KNOWN
BY THE CMC.

ASSUMPTIONS: {1} THE ROUTINE IS CNLY AUTOMATICALLY SELECTED.

PROG CMe GROUND CREW CHECKLIST TIME TOTAL
CONTY TIME
«CMC
« ROUTINE

« SELECTION

START IMU STATUS #10
CHECK RCUTINE (RO2)

IS THE ISS ORIENTA-

TION KNCWN FLAG SET?

(CHECK REFSHWMAT

FLAG) #20

#30

RG2/COLOSSUS
RC2/SUNDANCE

N e N N ]
B N R T T Y
B L I I Y S
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s % B % F &4 8 B 4 ® 2 B W e 4 ¥ BT 4w ot e

* & & 3 ® 8 & 3 8 g &

® a4 4 & B ® & ® 8 4 4 & 4 & W 3 a4 @

NO NOT CHANGE
PRESENT NIS-
PLAY, {(PRNGRAM
ALARM NISPLAY
IF CALLED 1S:

VE5NOS

R1-

RP-

R3-~

EXPECTFD ALARWM
CNCE 1S CGG210

¢ & B 8 & 8 3 W 8 B & P F & A 2 T =2 s @

TURN CN PRDOGRAM .
ALARMY LIGHT OLT senvevsssesssssses

TURN [N PROGRAM .
ALARM L [GHT BUTY
NC NOT CHANGE
PRESENT DISPLAY.
PROGRAM AL ARM

DESPLAY IF
CALLFD 1S:
v05 NOS9
R1-
no-
R~

FXPECTEL ALARM
CANFE AT THIS
TIMF 15 Q0220

® s % B m B ® ® 4 » & &8 #

" % 4 & a8 s a2 2

¢ 4 0 2 s a
“ 6 8 4 9 a *

MONITOR DSKY:
DOFS PROGRAM

ALARM L IGHT INDICATE

THAT FITHER IMU 5
NOT ON OR NDT
ALIGNFD?

CALL PROGRAM ALARM
OESPLAY (VOSNOD)
TO INDENTIFY ABNOR-
MALTTY, WHEN FIN-
ISHED PUSH KEY
RELEASE.

4 ¢ 5 2 5 " w " @

ROZ/COLOSSUS
RO 2/ SUNDANCE
RO2/7LUMINARY

RO2Z/COLOSSUS
RO2/SUNDANCE
RUZ/LUMINARY

#40

#50

460

#70

#80
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. . . . . R /CCLDSSUS
. . . . . Pr 2/ SUNDANCE
. B . . . ROZ/LUMINARY
. . . PRESS ALARW RESFT
- . . TN RESFT OROGRAM .
. . . AL ARM, .
. D ROUY [NE satsseranssssvsases U0 ROUTINE . 490
. {RO0 ) . . (2un) .
EXTT EXIT 892 EXIV RC2 FXIT
rRUZ AND P-- AND P-- RO2

CHANGE CONTRCL NOTFES

REY C3 BCR MIT fA
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PURPOSE :

ASSUMPTINNS:

++
+05
++

PROG
CONT

+06

R R

DEGITAL AUTOPILNOY DATA LOAD

RAUTINE {RNO3)

(1) TC LOAD AND VERIFY CMC DIGITAL AUTOPILOT (DAP) CATA,

07T709/68

(2) TC PROVINE THE CRFW A MEANS FOR SELECTING APPROPRIATE CCAST AUTOPILDTS, AFTER COMPLETION OF THIS ROUTINE, WHICH
IDENTIFIES THE VEMICLE CONFIGURATION, THE USE OF VERB 46 ENTER ["ESTABLISH GNC CONTROL™) WILL CAUSE THE APPROPRIATE
DAP TO PECOME ACTIVE.

WE IGHTS,

(1) THF MCMENTS CF IMERTIA AND CTHER PERTINENT PARAMETERS ARE STORED IN THE CMC AS A FUNCTION OF THE KEYED 1IN

{2} THE TVC DAP REDUCES THE VALUE FOR WEIGHT LINEARLY AS A FUNCTINN OF SPS$ MANEUVER TIME DURING SPS THRUSTING
PROGRAM {P4N) MANEUVERS ONLY. ALL THRUSTING MANEUVERS THAT ARE PERFURMED WITHOUT USING P40 COULD CAUSE THE CMC*S5
KNOWLEDGE OF WFICHT TO BE CCMPRON]SED,

{31 THIS RGUTINE

(4} THIS RCUTINF

CNC

START DAP DATA LCAD
ROUTINE (RO3)

1S ANCTHER EXTENDEE
VERE AUTIVE?

« TURN ON TPFRATER
ERROR LTGHT,

IS SELECTER RY THE ASTRONAUT BY 0SKY ENTRY,

I's NOT AVAILABLE IF UNDER THRUST VECTOR CONTROL,

GRCUND CREW

«CREW
<ROUTINF
«SELECTION

seersesasscnasesasns KEY IN V4BE

CHECKLIST

TIME TOTAL
TIME
#10
#20
RC3I/COLOSSUS



+ . . RO3/COLOSSUS
+ - -

+ . .

" » -

+ N .

+ - -

+ . “ee

+ . .

+ . EXIT #30
+06 .

+4+ -

HOLD & 2 ———— === m—m— e - mmmmm e .

asevnnse FLASH VERB-NOUN TO
SNAP REQUEST RESPONSE AND
DESPLAY DAP CONFIG-
URATION DATA:
V04 N&b
R1-ARCDOE
R2-ABCDE
R3I-BLANK

. MONITCR DSKY: .
sssessesasnsssveses OBSERVE VERB-NOUN .
. FLASH TD REQUEST -
RESPONSE AND [CISPLAY .
OF DAP CONFIGURATION .

DATA

#4540

* & 5 ® 8 &+ 4

a1 CATA CODE: o e
A-VEHICLE CONFIG. AM I SATISFIEC WITH
CDDE* THE STORED DAP CON-

0-NO DAP FIGURATION DATA?
1-CSM . e s 50
2-CSM + LM
(ASCENT PLUS
NESCENT)
3-S1VB
&£~CSM 4+ LM
(ASCENT ONLY)
8-QUAD AC FNR
+X TRANS CODE:
0-DON'T USF
QUAD
1-USE QUAD
C-QUAR BC FNR
+X TRANS CONE:
0-DONTT USE
QUAD
1-USE QUAD
O-DEADBANC CNDE:
0-0.% NEG
1-5.0 DEG
E [LSBI-MANEUVER
RATF CODE:
0-0.05% DEG/SEC
1-0.2 CEC/SEC
2-N.5 CEG/SEC
3-4.0 DEG/SEC .
NOTFE: [F POTH B+C .
DISPLAY IFRM
THIS MEANS 1-1 .,

LR I ]
« s v 3

#60

#70

" & 4 ® 8 # ¥ & F S & 3 ® & 8 4 F S OC » ou o3 ¥ % g
B 2 &8 4 & A& g ® 8 % F 8 s B " 4 " os Aok on R

4 & » 4 8§ 5 5 8 &5 ¢ 5 & T & 4 * B & & 2
s % % B % B % F & B 86 2 8 8 B 5 S 8 B 9 B & % g3 ¢ 9

.
«
.

-

L
»
-

RO3/COLOSSUS

.
* .
* s & 8

a & ® e @

u?; . . .
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R2 DATA CODE:
A-QUAD AC OR RD
RCLL CODE

0-USE AC

1-USE AC
R-GQUAD A& CODE

0-DON'T USE

QUAD

1-USE QUAD
C-QUAC B CODE

O-DON'T USE

QUAD

1-USE QUAD
0-QuAD C CODE

0-DON*T USF

QUAD

1-USE QUAD
E-QUAD C CODE

O-DON'T USE

Quab

1-USE QUAD

L I I I I T T S N T T T T T T S T}

WAIT FOR KEYBOARD
ENTRY

TERMINATE FLASH UPCN
RECEIPTYT OF PROCEED
OR NEW DATA

«PROCEED «NEW DATA

LI L T T DR T BT TR R S

DATA TO  ———m e .
DAP - .
——————— - L)

. esssenres

DIC THE ASTRONAUT
SELECT MAXIMUM CEAC-
BAND €N IN R]1 = 1977

asssunsssnnasanesas KEY IN PRO-

LR R RN NN NN TN RN ENEYS

LA L O D O 2R D R I T R R R R R I R R T R S S TR

CEED

LI L I T I I R e R T R B e . T T T S S T T O SO S

KEY IN V21E., V22E,
OR V24E AND LCAD DE-

SIRED DATA CODES
R1l, R2

IN

L A L e I L I T e R e B R I T S T T T T Y

RO3/COLOSSUS

#30

#30

#100

#110

4120

#130

RO3/COLOSSUS



HOLD

SNaAP

&

RESET .
MAX DB .
FLAG .
mm_—————— L]
- L]
. | mmmmm————
. SET MAX CB
. FLAG

FLASH VERB-NCUN TC

REQUEST RESPONSE AND
NISPLAY CSM AND LM
WEIGHTS:

V06 N47T

R1-CS5M WEIGHT
R2-LM WEIGHT
R3-BLANK

CSM WEIGHT-WFIGHT CF
THE CSM IN POUNDS TC
THE NEAREST POUNDC.

LM WEIGHT-WEIGHT OF
THE LM IN PCUNDS TO
THE NEAREST POUND.

¢ % o a2 4 2 @

« 2 e

+ & % & & & 2 @

" s % 4 & 4 % s w2

Ces s asssaBren

MONITOR DS

NBSERVE VERB-NOUN

FLASH TO R

KY:

EQUEST

RESPONSE AND CISPLAY
OF CSM AND LM WEIGHT

-
L]
1S THE LM
Y
ARFE THE VA

FOR CSM ANC
LM CORRECT?

«N .Y
. *

ATTACHED?
«N
L]
LUES .
-_——= -
IS5 THE CSM
WE IGHT
CORRFCT?
oY «N
L] -
- -
- *

" 8 4 & & * 3 ® 8 & 8 4 @

LI B T Y

RC3/CLOLOSSUS

RO3/COLOSSUS

#140

#i50

#1160

2170

#180
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* +
Q
e

A R

WAIT FDR KFYRDARD
ENTRY

TERMINATE FLASH UPGN
RECEIPT OF PROCEEC
OR NEW DATA

P +NEW

«R «CATA

.0 .

«C .

+E e ———
«E STORE DATA

.D “““““““““““
L] LR BB B R )
.

IS THE VERICLF CON-
FIGURATICN CIDE
FCUAL TC O CR 37

" s s " 8 4 3 8 3

4 & % ® & & 9 B & F & 4 8 & p F E 4 " 8 B W B B 8 8 & & 4 € 8 a5 » 8 4

*
-
L]
.
[
-

LRI I I N

ssesssss s

L O I T R

V22E,

AND LOAD
CORRECT DATA

KEY IN V21E,

KEY 1IN

OR V24E

& & = & ® 8 " 8 5 & 4 B 4 % 8 8t 4 e =

KEY [N V21E
AND LCAD
CORRECT DATA

LA E R EE RN NEN YR

4 B B 4 2 & b e BT E S RS " SN e E s

-

.
.
.
-

RO3/COLOSSUS

#190

#200

#2110

#220

#230

4240

RGISCOLOSSUS
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+ N

HOLD

* = & 8

ssssssay

SNAP

£) e

[S VEHICLE CONFIGUR-
ATICN CODE EQUAL TN
2 OR &2

«N oY
* .

TRANSFER TPRANSFER
CSM WEI- LWV + CSM

GHT TO WEIGHT TO
DAP CapP

-a » - L B )
- - - L -

FLASH VERB-NNUN TO
REQUESY RESPONSE AND
DISPLAY GIMBAL ACTU-
ATCR TRIM VALUES:
V06 N48
R1-PITCH TRIM
R2-YAW TRIM
RA-BLANK

PITCH TRIM AND YAW
TRIM-SPS ENCINE BELL
TRIM ANGLES AT
IGNTTION CATA
TAKEN IN DEGREFS

TO NFAREST .01
CEGREE.

WAIT FOR KEYBOARN
ENTRY

L I L T I T R S T

»

.

" ¢ * 2 & o . " & & 8 8

IR R P RSN NN RN

sseave

MONITOR DSKY:
OBSERVE VERB=NOUN
FLASH TO REQUEST
RESPONSE AND NISPLAY
OF GIMBAL ACTUATNR
TRIM VALUES

DO THESE VALUFS
AGREE WITH MY CARRY
ON DATA?

" s 4 & 8 2 o8 ®

« & v s 3

LN I I DL T T T T R R R I A )

5 & 8 & & B 4 a2 &

¢ & & 2 @

RO3/COLOSSUS

#2500

#260

%270

#280

RO3/COLOSSUS
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TERMINATE FLASH UPCN |,
RECFIPT 0OF PPCCEFN .
OR NEW DATA

TPANSFER

DATA TC DAe

FXIT PN

« NEW
« DATA

CHANGE COATRCL NOTES

RFY 04 pCR
pPCR
REV rs  prr
pre
REV (A pro

121
£a1
4721
474
20¢

4t eenereresnsana RS

KEY IN V21F, V22F,
NP y24F ANC LCAD THF
CORRECT DATA

ROI/CALNSSUS

#2990

#300

#310



THIS PAGE INTENTIONALLY LEFT BLANK



479

PURPDSE:

ASSUMPT IONS ¢

S—-RAND ANTENNA RCUTIAE (ROS5) LOGTIC REV 10 11/27/6R

t1)  T0O COMPUTE AND CESPLAY THE TWO STFfRABLF S-RAND ANTENNA GIMBAL ANGLES WHICH WILL POINT THE ANTENNA TOWARLC THE

CENTER 0OF THF EARTH,

(1) THIS ROUTINE CAN RE INITIATED ONLY WHILE THE CMC IDLING PROGRAM (POO) [S IN OPERATION.
(2} THF IMU 1S CN AND ALIGAED

t3) THIS ROUTINE IS SELECTED BY THE ASTRONAUT BY DSKY ENTRY,

PROC CMC GROUND CREW CHECKLIST
CONT
«CREW
«ROUTINE
«SELECTION
START S—BAND ANTEN- LA R R RN EEEEEENRNENRENRNEN] KFY [N Vb‘vE
NA& ROUTINE {ROS} o e e
IS THE CURRENT .
PROGRAM POD? .
Y +N -
4 e . .
+10 1S ANGTHER X~ . .
+ TENDED VERE . .
+ ACTIVE? . -
+10 e L} -
++ N Y .
EDIT .

* 2 & ¥ & % s a4 8 8 ®
L R Y . R T I T T )
4 s ¢ = 8 8 & 3 8 ® B

TIME TOTAL
TIME
#10
20
RO5/CDOLOSSUS

ROS/LUMINARY



2 FC

. TUPN 0K
. DPERATCE
. FRRAMR

« LIGHT.

. FYIT

-

DO IM STATUS CHECK
RCUTINF (ROZ}

« EXTRAPOLATE CS™
o« STATE VFCTOP T0O)
« PRESENT TIME USING
» CONTC EQUATIONS

- -
. .
- *
- -
- -
. -
- .

P N T R Y

e

MOMTT G DSKY:
SPEIATO FREOR
COME R JHDT-
CATING THAQT THIS
FOOOTINE AN KOT RE
SELFECYED AT THIS
TIME?

« IN CRDER
» 70O TURN

« THIS ROU-
- TINE ON

« SELECT CML
« IDLING

+» PROGRAM

« {POOY RY
« KEYING IN
« VITEQOF

« AND RESE-
« LECT THIS

« ROUTINE.
L] -

. EXIT
-

DO IM) STATUS CHECK
ROUTINE (RO2)

2CHLLNOLNSSUS
RCS/LUMINARY

#30

#40

450

60

£70

#80

ROS/COLOSSUS
ROS/LUMINARY
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HOL O
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® % & 8 8 % % 4 & & o oE & g % B g 4 S ¢ B B A B AN e PR e o

CALCULATE VECTOR
FRCM CSM T FARTH
CENTER IN CSM 8ODY
AXIS

CALCULATE RFQUIRED
S-BAND ANTENNA PITCH
AND YAW GIMBAL
ANGLES.

FLASH VERA~-NOUN TO

REQUES‘ RESPUNSE AND e Sodr st b ddurae

DISPLAY REQUIRED S-
AAND ANTENNA GIMBAL
ANGLES.

VOB6NS1

R1 RHN

R2 GAMMA

R3 BLANK

RHN-S—BAND ANTENNA
PITCH GIMAAL
ANGLE-CORRE-
SPONDING TO
THE S—-RANND
PITCH GTMRBAL
DIAL IN DEGRFES
TO THE NEARFST
«01 DEGREE.

GAMMA-S-PANC ANTENNA
YAW GIMBAL ANGLFE
CORRESPCNDING TN
THE S—-BAND YAwW
GIMRAL CIAL IN
OEGRFES T THF
NEAREST .01
OFGREF,

NOTE = FOR
NEFINITION NF
S—-BAND CISPLAY
ANGLFS REFFR TN

*

L I . R T T T R B Y R R T T R S T T T I T

MONTTOR OSKY:

ORSERVE VERB-NOUN
FLASH TQ REQUEST RF-
SPONSE AND OISPLAY
0OF THE REQUIRED S-
RAND ANTENNA PITCH
AND YAW GIMBAL ANG~
LFS REQUIRED TO
POINT THE ANTENNA AT
EARTH CENTER WITH
THE CSM AT ITS PRE~
SENT POSITION AND
ATTITUDE,

L T I . I I R T T T T T R N TS N Y

ROS/COLOSSUS
ROS/LUMINARY
#90
#100
110
#120
#130
ROS/COLOSSUS

ROS/LUMINARY



+ -
[
)
f
.

- NOTE:
« THIS L0OCP
« WILL BE

« PERFORM-
« EC AT A

« FREQUENCY
. NOT LESS
» THAN (NCE
« EVERY 3

« SECONDS.

L

L A R R E

WAIT FOR
ENTRY

HE2

R-57T {HAPTER Y
SECTION S.6,6

a & ¥ ®

KFYBOARD

LI L I R T B B I )

CONSIDERING THE PRF=-
SENT POSITION AND
ATTITUDE, DX THESE
ANGLES YIELD AN UN-
NRSTRUCTED ANTENNA
LOS TO THE EARTH
CENTER?

. DO I WISH
. TO MANEL-
. VER THE

. THE VEHI-
. CLE AND

. MONITOR

. THE DIs-
. PLAY TD

. ACHIFVE

. AN UNOBS-
. TRUCTED

. VIEW 0OF

. THE FAR-
. TH?

" s s 4 s 9

L T T ]

ROUS/COLOSSUS
ROS/LUMINARY

ROS/COLOSSUS
ROS/LUMINARY

#140

#150

1160

#170

#180

#190



83

TERMINATE FLASH UPCN
RECEIPT OF PROCEFC

. «N Y
SFT AN- . .
TENNA TO . -
THESE . .
ANGLES . .
. « USING
. « THE RHC
. « RANEU-
. - VER THE
. « VEHICLE
. a UNTTL
- - SAT[S'
. « FACTORY
. + ANGLES
. « ARE AC-
- « HIEVED.

sesrersnncnneascsscsa KEY IN PROCEED

L O L I D DY D S D T B I I N I T R T T T T R T PO

-

RLS/COLOSSUS
ROS/LUMINARY
#200
£210
8220
#2390
0240
ROS/COLOSSUS

RCS/L UMINARY



.
« & 4 & & @ & @

EXIT
ROS

CHANGE CCNTROL NOTES

LOGIC REV 9 PCR MIT &4
REV 10  EDITORIAL

HBY

RGS5/COLNSSLS
RCGS/LUMINARY

#250



S i

PlURPIISE ¢

FENOE 2V, TRACK NG SHIOHTING MABK HRUOLTINYG (P21 Lenic RFY (R 11/27/h8

(11 T0 BERT M STEHTING MARKS N CONJUNCTTON WITH THE RENNDFZVOUS NAVIGATION PROGRAM (P20},

ASSUMPTIONST (]} STORTINGS ARF MAFCE TN THF LM USING THE SXT,

PCR
491
'
408
'Y

PROG
CONT

‘e
+(1R

B _EE_NE IR A B )

P21 WHEN THE MO ACCIDTS A MARK 1T RECORDS AND STORFS & ANGLES (3 [CDUS AND 2 OCNUSY AND THE TIME 0F MARK POSITION
F1 OAND MOVES PREVECHS MARK DATA ([P ANYY TH POSITINN #2, IF A MARK 1S REJFOTED (RY PRFSSING MARK REJECT BUTTON} THE
MARK DATA IN POSITION ¥l 1S FRASED,

THE RERNEZVOUS TEACK ING DATA PROCFSSING ROUTINE (R22JATTEMPTS Tr PROCFSS THF MARK DATA (IF ANYY [N POSITICON #2

NNCF EVERY 4 SFCONDS, IF DATA IS IN POSETION #2, 1T IS MOWED TO PASITION M3 FAR PROCFSSING BY {(R22). 1F NO DATA IS IN

POSTTION #2724 B 272 INTFAROCATES POSITION ¥2 AFTER & SECONDS.
TF MAPKS ARE MANE AT A SREATER FREQUENCY THAN F22 PROCE SSES THEM THE OVLRELOW FROM POSITION #2 1§ LDST,

C3) THE TRPATKING ATTITUMNE RDUTINFE (R61E WHEE AUTOMATICALLY ROLD RENDFZVCUS REFFRENCE VFOTOR ALMED AT THE LM, IFf THE
SC CNNTHEMN SWITCH 1S PLACED AT OMC, [F THE AUTOMONE IS SELECTED AND [F THE PHREF ERREN ATTITUDE FLAG IS SFT,

TFOTHE FREF MONF IS STLICTRD THE ASTRONAUT MAY HACD THE LM IN THE FIFLD OF VIEW USING THE MINIMUN IMPULSE CONTROLLER,

LE THE ATTITUOFE HOLD MODF 1S SPLECTED THE ASTRONAUT MAY HOLD THE LM IN THE FLELD OF VIEW USING THE ROTATIONAL HAND
CUNTRPLLFR,

(4)  THIS ROUTINF TS MANUALLY SFLEGTED RY THF ASTHUNAUT BY KEYING IN VSTE.

tme GROND CREwW CHECKLIST TIME TOTAL
TIME

+CRFW
ROUTINE
« SELECTION

START RENDEZVOUS terreseseassaencanes KEY [N VSTF
TRACKING §IGHTING e mmm e "0
MARK ROUTINE (#21)

TS ANOTHER FXTENDFD
VERR ACTIVE?

Y azn

. RZ1/0MLOSSUS



PR

+

+08

PCN
586

++
+08

PR

+u8
EDIT

PCR
206

5 /)

* * " 4+ & .

4 s 8 5 & 8 * 3

TURN ON GPERATCR
ERROR L IGHT

SET?
. Y «N
IS TRACK FLAG .

SET (SEE P2017 -

2 & ® 4 &8 % & 8 4 A " 8 B & » " 4 & 4w N

. 4 v a

«N .

TURN ON PRO-
GRAWM AL ARM
LIGHT, NOTE:
ALARM CNNDE
IF CALLED RY
ASTRONAUT
1S:

V(O5NO9

R1-

R2-

R3-
EXPECTED
ALARM CODE
AT THIS TIME
IS 406

IR PR R YN RN ERY

MONTTNR NSKY:
DOES PROGRAM
ALARM [NDICATE

THAT THE RENDEZVOUS
NAVIGAT ION PRCGRAM

[P20Y IS NOT IN
PROCESS?

THES ROUTINE
MAY NOT BE SE-
LECTFD AT THIS
TIME, PRESS
ALARM RESET TO
RESET PROGRAM
ALARM

LR T T S R ]

L T T T I I I T S R}

RALZLUE LSS LS

R21/7COLOSSUS

#30

R40

#50

#60

#T0



€87

HOL D,

SNAP,

L e e I T T S S

L L A ) -
- -
FLASH VERB T

REQUFST PLEASE MARK

V51 N BLANK
R1-8t ANK
R2-BLANK
RI-BLANK

WAIT FOR KEYROARD

ENTRY

TERMINATE FLA
1IPON RECEIPT
0DF MARK ,MAR K

REJECT CR PRNACEEDN

SH

srsrEseserernanES

[EREEE NN EEREN YN

MARK

.
-
.
-
.
-
L]
.
L]
.
-
-
-
.
-
-
-
-
.
.
»
.
.
-
.
.
-
[
.
.
-

MARK REJECT,

S s se st st e

PROCEEN

Fxry .

MONITDR DSKY:
OBSERVE VERBR
FLASH TO REQUEST
PLEASFE MARK.

SELECT MANUAL OPTICS

MNDE

WHEN M [S5 AT
CENTER OF RFTICLE
PRESS MARK BUTYTON

WAS SIGHTING SATY
FACTORY?

PRESS MARK
REJECT BUTTON

G

" s s ¢ * a

RZ21/7COLOSSUS

RZ1/COLOSSUS

#80

#90

#100

#110

#120

¥130



Ly

LI T T R ST R N BT A

" 8 4 & * s % s 3w u

% & & B 8 & & 5 B B 4 8 § B 8 5 8 4 8 et s s b s N s o

ERASE
MARK DATA
{N POSI-
TION #1
{1F ANY)

" 4 4 % B B 2 & 8 4 2 ¥ 4

% 8 4 = 4 = " 8+ s

15 THERE
MARK DATA
IN POI5T~
TION #1?

Y
TRANSFER
MARK DATA
FPOM PDSI-

TION #} TC
PCSITION
¥2

4+ 4 4 4 ¢ &8 & 4 8 8 @

a * 2 a ¢ =

2 8 & 4 & &

" 8 8 & % B * B B 8 b @

% m & & & 8 8 & 8 # s v * n a &8 4

* % & 8 * B o ¢ ¥ & s @
-

DN I WiSH TO
MAKE MORE MARKS

TURN OPTICS MODE
SWITCH TO CMC

EXIT R21

RLL/vuLuaaud

R21/COLOSSUS

#140

¥150

4160

#170

#180



#E7 - : T
N STORE NfW .
. MARK DATA -
. IN POIST - -
. TION #1 AND -
. TAG AS PRIMARY -
. MARK DATA FCR .
- USE RY R2?2. .

REV 0A°

IS THERE MARK [CATA
[N POSITICEN W17

Y «N
TRANSFER .
MARK DATA .
FROM PASETICN .
¥1 TO PCSITION .
*2. .
EXIT ExXIY
R21 R21

CHANGF CONTRCL NOTES

- PLR 461
PCR 206 ENTTORTAL
PCN BRA

R21/CCLOSSYUS

#190

#200

%210
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Hl

PURPOSE:

ASSUMPTIONS:

PROG
CONT

RENDEZIVOUIS TRACKING CATA PROCFSSING ROUTINE (R22}% LCGIC REY 16 11/27/58

{1} TC PROCESS RENDEZVNUS SIGHTENG MARK DATA TO UPDATE THE STATE VECTOR OF EITHFR THE CSM 0OR LM AS DEFINED BY THE
STATE VECTOR FLAC (SFE P20V,

(2)  TO PRNCESS RENDEZVCUS VHF RANGING DATA TO UPDATE THE STATE VECTOR CF EITHER THE CSM OR LM AS DEFINED BY THE
STATE VECTOR FLAG (SEE P2C).

(1) THIS PNUTINE IS AUTCMATICALLY SELECTEC BY TKE RENDEZVOUS NAVIGATION PRNOGRAM (P20}).

(2) VO6N&4S DISPLAYED IN THIS ROUTINE IS A PRIORITY DISPLAY AND WILL REMAIN UP A MINIMUM OF 2 SECONDS. RESPONSE AFTER
2 SECONNS WwILL CAUSE THE PROGRAM TD CONTINUE AS DESCRIBED,

CMC GROUND CREW CHECKLIST TIME TOTAL
TIME
€
«CMC
«ROUTENE

+SELECTICN

START RENDEZVOUS
TRACKING DATA PROC- #10
ESSING ROUTINE {RZ22)

SET

VHF TIMER

TC ZERD

---------- £20

” R“

#30

R22/COLOSSUS

« * s e a0

L N A
P I }

" . s



R22/COLASSUS

WAIT 4 SECONDS

+4
+16
++

#40
50
#60
470
#80

* & & % & & ¥ 8 g % T B 8 & p 8 % 8 + 5 4 € 4 8 U ¥ £ & 3 @ & & 4+ 0 B g ¥ 0 ¥ s e 2 s s+t B s b e

I 1 ] | i 1 \ ] ]

| | ! | | i 1 & | | >
| i 1 ] ] 1 @ e s e | | &
t | 1 Z L I e~ | « ! 1 |

1 | | & # » ® & s & o= 1O | Z | — ] ] t

1 [ 1 . o | & 4 &« » ® & & » v s & ¢ | u \ I w |

[ 1 = ! w { = | I [ 1

| | £ | - | 1 [ t

1 [ | o | [ 1 (- S

| o & o % ¢ # ¢ v | | | e | i = I [ |

| [ W | o | 1 o I ] w

| | we | I &t | a i I wowv

| [N~ S ol | PO P = I "I |

| 1 W | ' 1 t i [ ]

t I v > [ =0 bW i 1 < | Z

3 1 F | # o # # = » = s » » o | L1 t T I [T S
i [ ol | Pt » 1= [ RV

' ] « | ] 1 » & » & & ¢ % a [] 1 >

] PV [ Il | FAAW ) ¢ & % & v o 8 8 @
' b=t LI | o=

LA R X RN

® 8 8 4 & 9 & ® g 8 % 8 4 S 4 % B 8 5 B B & W b B " 2 b B o BN

E0TT
+%
+16
+4+
EDIT

R22/COLOSSUS

LGa



493

‘4
+16

+t
EDITY

8 s % g % ®

[ T T TR I T SR )

" 4 8 ® ¥ 4 & & ® 3 8 8 % w @

IS THERE DATA IN
MARK DATA POSITION
27

TRANSFER DATA 0OUY
OF MARK DATA POSI-
TION #2 AND INTO
POSITION #3

CALCULATE THF LCS TN
THE LM

SET SOURCE
CODE TC 1

4 % & 3 3 b @

R22/7COLTSSUS

RZ22/COLOSSUS

#90

#100

#110

#120

#130

£140



yIE T

L I

a = v g

G0

[ I L T )
=z 3

BASED ON THE DATA
AND ITS SOURCE
{OPTICS OR WHF ANC,
IF OPTICS~-PRIMARY (R
BACK UP)
CALCULAYE THE RE-
QUIREC CDORRECTION
TO UPDATE THE STATE
VECTOR DESICNATED RY
THE STATE VECTOR
FLAG {SEE P20).

FOR NESCRIPTICN
OF UPDATE PROCESS
REFER T} SFCYION
5e2e5.242 OF RS577

IS THIS THE 2K0
OPTICS CORRECTION
FCR THIS MARK?

.
* 2 s * ® o s 0w
.

* & & & 32 8 8 9

R22/COLOSSUS

R22/7COLOSSUS

1150

#160

£170

#180

#1590



POSS
PRID
HOL D

aseassse

SNAP

" a2 0w @

" & s a

LI I S I T TR R S R S T R T Y

L I T I T I T L T O S S S S R T Y

« * 2 =

15 THE MAGNITUDE
OF THE STATF VECTOR
CHANGE GREATER THAN
THE TEST TNLERANCE
STOREDC IN FRASABLE
MEMORY?

FOR DEFINITICN
NF TEST TOLFRANCE
REFER TN ERASARLE
LOAD FOR THE SPECI-
F1IC MISSION,

FLASH VERB-NDUN TO
REQUEST RESPONSF AND
DISPLAY EXCESSIVE

UPDATE PARAMETERS,
V06 N49
R1-DELTA R
R2-DELTA V
P1-SCURCE CODE

DELTA R-MAGNITUDE

OF THE DIFFERENCE
BETWEEN THE PQOSITICN
VECTYOR BEFORE AND
AFTER INCORPDRATION
OF THIS MARK DATA,
[N N.M, TG THE NEAR-
EST .1 NM,

DELTA V-MAGNTITUDE

OF THE DIFFERENCE
RETWEEN TFE VELOCITY
VECTOR REFORE AND
AFTER [INCORPORATION
OF THIS MARK DATA,
IN FPS TD THF NEAR-
EST .1 Fes,

SNURCE CACF-DEFINFS
SNURCE NF DATA:
1 = OPTICS MARKS
? = VHF RANGING

(R R R R NN]

*

MONITOR DSKY: DOFS
VERB NOUN FLASH TO
REQUEST RESPONSE AND
DISPLAY EXCESSIVE
UPDATE PARAMETERS?

Y N

+ .

s 8 % ¥ s @
.
L]
.
-

IS THE SOURCE CODE
IN R3 = 17

VFRIFY THAT N
MARKING WAS DONE .
ON THE LM AND .
NDISCUSS OUT OF .
TOLERANCE CON- .
DITION WITH THE .
GROUNN, IF .
POSSIRLE. .

L R R T T T T B B R

R22/COLOSSUS

R22/CDLOSSUS

#200

#2110

%220

2230

#240



+t
+16
++
EDIT

59

LI T A )

LI I R I R T R TN I T R T RN TR R B I I )

I Y T T I I D I D N I

WAIT FOR KEYBOARD

ENTRY

TERMINATE FLASH UPCN

RECEI!PT NF PROCEED

OR RECYCLE
P R
«R .F
.0 «C
L WY
«E «C
OE OL
«0 oE

« « IS SOURCE CODE =

« s 17

. e N ¥

L I T R T T )

VERIFY (TDO BE
OEFINED)Y AND
NISCUSS CuUT OF
TOLERANCE CON-
DETEON WITH THE
GROUND, IF
POSSIBLE.

SHALL I [INCORPORATE
THIS UPDATE?

KEY IN RF-
CYCLE V32¢

RAZILULUSSLS

R22/COLOSSUS

#250

#260

#270

#280

#290



191

+ 4

+16
4+ 4+

EOIT

- L] . -

- - » -

L] - - L]

L] » - -

. . . FRASE

. . . MARY DNATA
P . FROM PS5
- . [TIONS 1,
« . . 2y AND 3
- * L -

- - L] L

- - - e N LN ]
- - L] -

« o« OGN TD Go T
- . "R" "A"
L] L]

TNCORPORATE STATF
VECTCR CNRRECTION
INTN THE STATE
VECTOR DESIFNATED RY
THE STATE VFCTOR
FLAG (SEE P20}

Y N
L] -

s+ INCREMENT REND-
« FIVOUS VHF

« RANGING MARK

L]

COUNTEP

L] -

L] L]

» L]
IS THIS THE 2NN,
neYIcs CNRREC- .
TION FMNA THIS »
MaRK? -
N. Y .
- - -

R22/CDLOSSUS

R22/7COLOSSUS

#300

9310

#320

#330

R340

4350



R22/C0OLOSSUS

GO0 71O
nw
ABOVE

* & 3 & & @ & & »
4 & 4 ¢ & ® 8 & @

INCREMENT REND-

EIVCUS OPTICS .
MARK COUNTFR . #3560
G0 TQ GQ T
naAn npw
#370
#3180
AT
L B - e - - ’390
» WAIT 4 SECOANDS .
++ g M .
+16 o IS PFFSMMAT FLAG .
+ « SET? . #400
+ 4 T e e .
+ - Y. N .
+ . . . .
+ . . . .
+ . . casn -
+ . - . -
+ . . . . R2Z2/7COLAOSSUS
+ . - . =
+ . . . .
+ - - . -

La



499

.

+ + o+
+ -
[« ]

PCN
570

++
+16
+4
EDIT

. EXIT
IS REQ QPERATING?
Ya N
L]

SET

SET

HAS
MIN
THE
THE
WAS

?

IS THE TRACK
FLAG SET?

?

MORE THAN 1
UTE ELAPSED NN

VHF TIMER SINCE

LAST VYHF MARK
PROCESSED?

R22/COLOSSUS

R22/COLOSSUS

#410

#420

#430

#440

4450

#460



£00)

. -
. an Tr
. Hpw

SET VHF TIMER TO
LERN

READ RANGE FROM THF
VHF DATA LIMNK AND
REAC TIME

SET?

.Y N

. GO TC
. npn

L]

IS DATA GDOI DIS-
CRETE PRESENT?

. Y N
« LIGHT TRAUKER
» FAIL LIGHT

RLLALULUISUD

R22/COLOSSUS

#4770

#480

#490

#500

#510



9]

LOGIC
LOGIC
LNGIC

LoGIcC

CH

REV
PEV
REY

REV

. GC TN
. npwe

SHUT DOFF TR ACKER
FAIL LIGHT.

ANGE CCONTRCL NOTES

13 PCRA MIT 54

14 PCR  MIT 46

15 PLR MIT 4485
PCR 440
PCR 468
PCR  49]
PCR 226

16 pCN 570

R22/COLOSSUS

k520

¥530
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PURPNOSE:

BACKUP RENDEZVOUS TRACKING SIGHTING MARK RAOUTINE (R23) LCGIC REV 08 11/27/68

{1} 70O PERFORM SIGHTING MARKS IN CONJUNCTION WITH THE RENDEZVOUS NAVIGATION PROGRAM (P20) BY USE OF A BACKUP OPTICAL
NEVEICE.

ASSUMPTIONS: (1) THE ASTRCNAUT KNOWS THE COQRNDINATES {OPTICS) DF THE ALTERNATE (0§ HE MUST USE FOR THIS RDUTINE

EDITY
+t
+0R
++
PCR
491
++
+08
++

PROG
CONY

+08

+ e e

+08

PCN
586

{2)  WHEN THE CMC ACCEPTS A MARK IT RECORDS AND STORES THE 3 [COU'S, THE CONTENTS OF NOUN S4 AND THE TIME OF MARK IN
POSITION #1 AND MOVES PREVIMYS MARK DATA (IFf ANY) TO POSITION #2. IF A MARK IS REJECTED BY KEYING IN VB6E THE MARK
DATA IN POSITICN #1 IS ERASED,

THE RENDEIVOUS TRACKING DATA PROCESSING ROUTINE (R22) ATTEMPTS TQ PROCESS THE MARK DATA {IF ANY) IN
POSTTION #2 NNCE EVERY 4 SECONNS. TF DATA IS IN POSITION #2, IT IS MOVED TO POSITION #3 FOR PROCESSING BY (R22}. IF
NO DATA IS IN POSITICN #2, R2?2 IATERROGATES POSITION #2 AFTER & SECONDS.

(3)  THIS ROUTINE IS MANUALLY SELECTED BY THE ASTRONAUT BY KEYING IN V54F.

CMC GRCUND CREW CHECKLIST TIME TOTAL
TINE
«CREW
«ROUTINE
«SELECTION
START BACK UP REN- tsseensasscenscensece KEY IN VS4E
DEZVOUS TRACKING -« mmemme— e
SIGHTING MARK ROU-
TINE (R23) #10

IS ANOTHER EXTENDED
VERR ACTIVE?

. . n20

« TURN ON OPERATCR
« FRROR LIGHT

R23/COLOSSUS

" ® 2 & » &
=+ = & &



+0B

PR S

+08
EDIT

PLR
206

S50y

* * 2 & = w * » »

R T T T T )

EXIT

IS THE RENDEZVOUS
FLAG SET?

IS TRACK FLAG .
SET {SEE P20}? .

s & # & a4 ®T 2 & " 2 @ B

.

L I B O B R 2 T I T I )

. 8 v % & & & @

TURN ON PRO-
GRAM Al ARM
LIGHT. INOTE:
ALARM CNDE
IF CALLED BRY
ASTRONAUT
1S

VOSNO9

R1-

R2~

R2-
EXPECTED
ALARM CODE
AT THIS TIME
IS a6

PR IR NI TR A B AR Y

MONTITOR DSKY:
DDES PROGRAM
ALARM INDICATE

THAT THE RENDEZVNUS

NAVIGATION PROGRAM

(P20) IS NOT IN
PROCESS?

THIS ROUTINE
MAY NOT BE SE-
LECTED AT TYHIS
TIME, PRESS -~
ALARM RESET TC
RESET PROGRAM
ALARM

* * ® 8 & ® & &

* 8 4 & 3 & = 8 2 W

+ 8 5 2 @

RZ237CULUSSUS

R23/COLOSSUS

#30

#40

#50

#60

#70

#80



502

HOL D

SNAP

s * 2 ® 3

L]

* ® & B " 8 " ® & 8 8 9 8 g 8 e 4

FLASH VERBR-NNUN TQ
REQUEST RESPONSE AND
DISPLAY AL TFRNATE
LOS CCGNRNINATES

V3I6 N94

R1 SHAFT

RZ TRUNNICN

R3 ALANK

SHAFT-NPYICS SHAFT
ANGLE IN DEGREES TO
NEAREST ,01 DEGRFES
TRUANTION-QPTICS
TRUKNION ANCLE [N
DEGREES TN NFAREST
« 001 DEGREFS

WAIT FOR KEYROARD
ENTRY:

TERMINATE FLASH
UPON RECEIPT DF NEW
OATA 0OR PROCEED
+ NEW +PROCFED
«DATA .

Fs s us b seervs R RN eR RS S

S s EA IR s ER A RN S REDN

« * 8 s @
LI ]

MONITOR DSKY:

DBSERVE VERB-NOUN
FLASH TO REQUEST
RESPONSE AND CISPLAY
NFW OCDU ANGLES,

NOTE: THE VALUE OF
THESE REGISTERS
SHOULD CORRESPOND TD
THE CHOSEN ALTERNATE
L0S.

{THE NOMINAL ANGLFS

TO BE USED FOR CDAS

SIGHTINGS ARE:
R1-00000
R2-57470 )

ARE THE DISPLAYED
ANGLES CORRECT FOR
THE CHOSEN LOS?

<

ses KEY IN VZ24F
AND LOAD
ANGLES.

LI R R I L T T S S S R

KEY IN
PROCEED

LI I A R I T T T S ]

+ & v &

L N I L I D D T R T TN T

LN I I I

R23/CDOLDOSSUS

£30

#100

#110

#120

#130

R23/C0OLOSSUS



HOLD.

SNAP

LY

2 % & ¢ % = & & 8 B & " B 8 2 & B B W B B B2 B & F B B & W W 8 0 g o8 B B N b o

+ []
STORE .
NEW DATA -

- L]

FLASH VERB-TO
REQUEST PLEASF PER-
FORM ALTERNATE LOS
SIGHTING MARK
¥53 N BLANK
R1-BLANK
R2-BLANK
R3-BLANK

WAIT FOR KFYBOARD
ENTRY

IEEEE RN R RN YR ENE]

O T Y

LT T R T T T R O L T T B

MONITOR DSKY:
OBSERVE VERR

FLASH TO REQUEST
PLEASE PERFORM At-
TERNATE LOS SIGHTING
MARK,

USING THE ROTATICNAL
HAND CONTROLLER PO-—
SITION THE SPACE-
CRAFT SO THAT THE

L™ IS PRECTISELY
ALONG THE LGOS
CHOSEN.

KEY IN ENTER

WAS STIGHTING SATIS-
FACTORY?

«N .Y
. .

RLIFLULUSIUD

R23/COLOSSUS

4140

#150

#160

#170

#180

#190



Lo7

!ilnloooot.clQ.‘.n.l..llo.cl.Iol.tOl.llc....l.-oolo-.-o-ou.l-l

TERMINAYE FLASH
UPON RECEIPT

OF ENTER, V86F
OR PROCEED

. R
ERASE .
MARK DATA .
IN POSI- .
TION #} .
(IF ANY} .

{5 THERE
MARK DATA
IN POST-
TION #17

Y N

» L]

- -

L] -
- m———— L]
TRANSFER .
MARK DATA .
FROM POST-
TION #1 TC .
POSITION .
4°?2 .

S L I N I O 2 T I D T T B O T S R T R T S T S T S S S S T S S Y

Tesssnsssasns e

» PROCEED

Aassssssscsnssns

LA I A L I T I I R I I N N N A R N N N N

DO I WISH TC
MAKE MORE MARKS?

LI I N e e B I N R N R R S N T R T T S T S T T S

sesansKEY IN PROCEED

EXIT
R23

R23/COLDO55US

R237C0OLOSSUS

#200

#210

#220

#230

#240



SOy

4 % 8 & K 8 B S & 8 3 s+ oF o

STORE 3 1CDU*S,

CONTENTS DF
94 AND

NC4N
TTIME
TION
DATA
DATA
R22

> & u

IN POST-

#1 ANT TAG
AS BACK UP
FOR USE BY

* % & & s a

IS THERE MARK [ATA

IN POSITICN #17

TRANSFER

MARK DATA
FROM POSITION
#1 T POSITION

CHANGE

REV O7

REV (8

CONTRCOL

PCR
PCR
PCR
PCN

2Ck
487
491
SBE

NOTFS

RELIFLULUNIUY

2250

#260

#270

4280
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DRATIT PARAMFTER CISPLAY ROUTINE (R13D) LCGIC REV 11 11/27/68

PURPOSE : {1) TC FROVIDE THE ASTRCNAUT PERTINENT ORBITAL PARAMETERS COMPUTED BY THE CMC TO SUPPLEMENT NRBITAL INFORMATIDN
PROVIDEC HIM BY THE GROUND,

ASSUMPTIONS: (1) THE COMPUTATIONS MACE DURING THIS ROUTINE ARE UPDATED ABOUT EVERY TW SECONDS ONLY IF THE AVERAGE G ROUTINE
15 ON WHEN THIS ROUTINE IS CALLEC.

(2) YHE VALUE CF TFF DR TF PER WILL BE MADE TO COUNT DOWN IF THE AVFRAGE G ROUTINF IS NOT ON WHEN THIS ROUTINE

1S CALLED,.
+ 4+
+11 {3) IF TFF [5 NOT COMPUTABLF (PFR ALT [S GREATER THAN 300,000 FT IN EARTH NRBIT OR GREATER THAN 35,000 FT IN
++ LUNAR ORAIT) THE CMC WILL SET TFF EQUAL TO -59859 AND COMPUTE TF PER AND STORE IT IN N32. THE ASTRONAUT MAY CALL
EDIY IT BY KEYING IN N32F,
+4
+10 14) IF THIS ROUTINE 15 CALLED WHILE THE FARTH ORBIT INSERTICN PROGRAM (P11} IS ON OR WHEN IN CMC IDLE PROGRAM {POQ),
+AND THE CMC WILL DISPLAY SPLERROR IN NSU BY KEYING [N NSQE. If THE APNGEE IS ABOVE 300,000 FT ALTITUDE AND THE PERIGEE
+ 5 BELOW 307,000 #T ALTITUDE ABOVF THE LAUNCH PAD, SPLERRCR WILL BE DISPLAYED AS THE DISTANCE BETWEEN THE PREDICTED
+11 AND THE DESIRED ABORT TARGET. IF THESE CONDITIONS ARE NOT SATISFIED, SPLERROR WILL BE DISPLAYED AS THE DISTANCE
* BETWEEN THE PRESENY PNSITION VECTOR AND THE DESIRED ABDRYT TARGET.
+
+ {5Y REFEP TO THE NCUN LIST IN THE BACK NF THIS DOCUMENT £OR DEFINITION OF THE CONTENTS OF NOUNS 32 AND S0.
4+
PCRS 509 t6) THIS ROUTINE IS SELECTEC BY THE ASTRONAUY BY DSKY ENTRY,
AND 206
PROG ol 1o GRCUND CREW CHECKLIST TIME TOTAL
CONT TIME
«CREW
~ROUTINE
« SELECTION
LN ]
STARYT QRBIT PARAMETER.cevssaassnsasncsase KEY IN V 82 E
DISPLAY ROUTINF (R3D) . e e
———————————————————— . #10
L e .
+11 1S ANOTHER FXTENDED .
+ VERPB ACTIVE? v
+ 0 e N
+ N. Yo .
+ . . .
+ . . . #20
+ . . . R30/COLOSSUS
+ . . . R30/SUNDANCE



R A A

+*

+11

PCN
586

HOLD

SNAP

<10

« TURN ON OPERATCR
« ERRCR L IGHT

Ld - 8 a

. EXIT

IS AVE € PROUTINE ON?

oY «N

SET CMC ASSUMED
OPTICN TO 00001.

FLASH VERB-NOUN TD
REQUEST RESPONSE AND
DISPLAY OPTION CONE
FOR ASSUMED VEHICLE
Vo4 NiZ
R1-70002
R2-0000X
R3-BLANK

R1 IS THE OPTION
CNDE FOR ASSUMED
VEHICLF .

R2 1S THF CMC ASSUWM-
EN OPTION:
QUOD1-THIS YFHICLE
20002-NTHER VEHICLF

LIS

s & 8 % 8 F 8 & ¢ 4 & a B

" s B 8 g 3 @ s & s @ 8 3

T N T . T I T T R TS T T T ]

2 & .

5 4 ® 3 ® % B % ® w ®F g a &8 ¥ @

IS AVE G ROUTINE ON?

.Y N
Ll

MONITOR DSKY:
OBSERVE VERB-NOUN

Ft ASH TO REQUEST
RESPONSE AND CISPLAY
NF OPTICN CODRE FOR
ASSUMED VEHICLE (LM
Oor CSM)

« b " e s

LI N I )

RAUZLULLIASUY
R30/SUNCANCE
R3IO/LUMINARY

R30/COLOSSUS
R307/ SUNDANCE
R30/LUMINARY

#30

#4540

#50

260

£70



S

® 4 8 4 % & & % B B & & 3 @

WAIT FOR KEYROARC .
ENTRY R
TERMINATE FLASKH UPCN .
RECEIPT OF PROCEED resn
OR NEW DATA .

.P « NEFW

R +CNODE

«0 «CATA

«C .

+F .

N3 .

0 ee————————

. STORE CODE

. CATA

EXTRAPOLATE SELECTED
VEHICLE STATF VECTCR

TO PRESENT TIME
USING PRECISICN

EQUATIONS.
L] - -
- - -

LN I T B B I

L T I

L T T T TR B

Msrsn s snssr

o+ s

" s 3 e s % A

L R I T I T R S T R T R

L I I L R I Y D R DY R T T SR B T T ' Y

1 & % & & 3 & & 9 4

IS THE VEHWICLE {L¥™
NR CSM) ASSUMPTION
CORRECT?
.Y N
- L)
KEY I[N PRO- N
CEED .
eseeseacases KEY IN
V22F
AND LOAD
THE
BESIRED
VEHICLE
(LM DR
CsSM
CODE 1N~
TO R2.
-
LR LN

L D I B I D R T R Y R Y R R ]

R30/COLOSSUS
R30/SUNDANCE
R30/LUMINARY

£30

#90

#100

2110

£120
R30/COLOSSUS
R30/ SUNDANCE

R 711IMTARMADY
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-

+ +
—_
(=]

L R I TR IE T S S S Y

£

LI T ]

» s 0 2 s % P 2 s =

o & = & 3 & ¢ & 8 a

LI R N

. .
P .
. .
. . .

COMPUTE AP ALT, PER
ALT AND TFF,

IS TRF COMPUTABLE
{1.E. IS PER ALT
LESS THAN 3C0,000 FT
IN EARTH CRRIT 0OR
35,000 FT TN LUNAR
ARBIT)?

oY «N
SET TF SET TFF
PER EQUAL FQUAL TG
TC ZERN. -59859
AND CCM- AND COM-
PLUTE TFF PUTE TF
————————— PER.

IS THE CUR- IS THE

RENT PR~  CURRENT
GRAM P11?  PROGRAM
————————- POO
N ¥ ——mm— o
. e WY N

R T T TR )

* % % 3 & 3 3 % 8 & » u

B ¢ & v e 2 2 #

» o a * 5 3 + @

RAUFLULUNSUD
R30/SUNDANCE
R30/LUMINARY

R3Q0/7C0LOSSUS
R30/ SUNDANCE
R3O/LUMINARY

#130

%140

#150

#160

#170



1

.

-

+10

PCR
5G9

HOL D

svesssrae

MON

L T R R O O I Y T ]

" s & e b e & @

* &5 v 2 v 4 @

L I R I L I T T S S S T T )

« COMPUTE
« SPLERRCR

.
.
I T T R ]

I T T R RS S T )

FLASH VERB-NOUN TO

REQUESTY =

ESPONSE AND

DISPLAY CREIT PARA-

MFETERS:
V16 Na4

R1-APC ALT
R2-PER AT

R3-TFF

APO ALT-ALTITUDE
OF APNGEF ABOVE
THE LAUNCH PAD

RADIUS
RITY OR

(FARTH OR-
ALTITUDE

OF THE APQOLUNE
ABOVE THE LUNAR
RACIUS AT THE MOSTY
RECENTLY CEFINFD

LANDING

SITE (LUN-

AR NRRITI. TN NAU-

TICAL M
NEAREST

ItES T
«1 NM,

PER ALVT-ALTITUDE
OF PFRIGEE ABOVE
THE LAUNCH PAD

RACIUS
BITY GR

(EARTH OR-
ALTITUCE

1F THE PFRILUNE
ABOVE THE LUNAR
RADIUS AT THE MQOST
RECENTLY DEFINED

LANDING
NAR ORB

SITE (LU~
IT). IN

NAUTICAL MILES TC

NEAREST

-1 NM,

L Y NN

.+ s 4

* = 8 % ¢ & * B & T B & " B

MONITOR DOSKY:

GBSERVE VERB-NOUN
FLASH TO REQUEST
RFSPONSE AND CIS-

PLAY OF apPn
ALT, PER ALT
AND TFF

IS AVERAGE G ROUTINF

aN?

N0 1 WISH TO
HAVE THE CAL-
CULATIONS RE-
PEATED? {SEE
ASSUMPTION 11

RIN/COLOSSUS
R30/SUNDANCE
R3O/LUMINARY

R30/COLOSSUS
R30/SUNDANCE

™ 28 s hET BRI A A

#180

#190

#200

#2110

#220



++
+10
+ 4
PLCR
524

I

* 8 4 & & & 4 8 & & 4 3 8 & s s &« v 3 B

[N T N ]

¥ & B & % & 4 8 2 & % B 8 % 8 % & B 2 v s a2

a % 2 o+ @

TFF=-TIME OF FREE
FALL TO 30G.N06 FT
FOR EARTH ORAIY
OR 35,000 FT FOR
LUNAR ORBIT.

AL TITUDE DEFINED
ABUOVF THE LAUNCH
PAD RADIUS (EARTH
ORBIT) AND ABRGVE
THE LUNAR RADIUS
AT THE MCST RECEN~
TLY DEFINED LAND-
ING SITE (LUNAR
DRBITY,

IN MIN, SEC TO
NEAREST SEC., ™MaX
READING TS —-5985¢
{IF PER ALT

IS GREATER

THAN 350,C00/
35,000 FT THE TFF
DISPLAY WILL READ
-59B59,}

NCTE: IF PER ALT OR
APO ALY EXCEEDS
SCALE THE DISPLAY
WILL BE 995%G.9 NM.

WAIT FOR KEYBOARD tssersesarrncarranes
ENTRY .

TERMINATE FLASH UPCN .
RECETPT OF PROCEFD asesersasnarassesans
NR RECYCLE .
JRECYLLE «PROCEED
LR AVE G
AUTCMATIC
JRECYCLE

= & * 9 3 *

# &« & & & g -
. & v @
A s ® o e s & =5 & &

& ¢ & * % a4 4 e e F B s 4 &
a & & & & ® 4 & % ® n

[T ]

.
" v & 8 & a

KEY IN
RECYCLE
V32F .

. @
4 & % B 8 & & % B & & 8 & & 4 4 5 8 * v o b 4 st 2 g s

. .

NOTE:
REFER TO ASSUMP-
TIONS FOR DEFINI-
TION OF ADDITIONAL
DISPLAYS AVAILABLFE
IN THES ROUTINE.
WHEN FINISHFD WITH
THIS ROUTINE
KEY IN PROCEED

" 8 0% 4 # 4 ¢ = a @

RA0/LULULSUS
R30/ SUNDANCE
R30/LUMINARY

RIO/COLOSSUS
R30/ SUNDANCE
R3IO/LUMINARY

#230

R240

1250

#260

#270

%280



s

CHANGE

REV
RFY
REV
REWV

REV

a8
€9
09
10

11

CCRTRCL NOTES

PCR
pCR
PCR
PCR
PCR
PCN

ExIT

MIT 66

20¢
490
524
5G¢
58¢&

R3I0/COLOSSUS
R3G/ SUNDANCE
R3IO/LUMINARY
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RENDEZVOUS PARAMETER DESPLAY ROUTINE NC 1 (R3L)

11727768

PURPNSE < i TO OTISPLAY AT ASTRCNAUT REQUEST CMC CALCULATED RENDEZVCUS PARAMETFRS {RANGE, RANGE RATE, THETAY
ASSUMPT IONS = 1) RANGF ANC RANGFE PATE ARE CALCULATED BY THE CMC ON THF BASIS OF THF STORED LM AND CSM STATE VECTDRS AND DC NOT
REQUIRE THAT THE IS5% BE NN. THF IS5S MUST BE ON AND ALIGNED TO A "KNOWN"™ ORIFENTATION IF A CORRECT OISPLAY OF THETA IS
DESIRED. THE RANCE/RANGE RATE/ THETA DISPLAY 1S NOT INHIBITED HOWEVER IF THE [MU IS NOT ON AND AL IGNED.
{2) THE ROUTINE IS SELECTED BY THE ASTRONAUT BY DSKY ENTRY,
PRNOG e GROUND CREW CHECKLIST TIME TOTAL
CONT TIME
+CREW
«ROUTINE
«SELECTION
-
START ssssessssssascscasss KEY [N VB3F LD
RENDEZVOUS PARAMETER . e -
DISPLAY ROUTINE (R31Y .
+H+ 00 e e e .
+08 I'S ANCTHE® EXTENDEC .
+ VERB ACTIVE? .
+ e . #20
+ N. Y -
+ - . .
+ - . .
+* B TUTTomT s .
+ « TURN CN NPERATCR .
+08 « ERROR L IGHT .
+ ¥ a T e mna e -
PCN . " M
586 . . .
. . . #30
» . -
. EXIT .
. . R31/L0LOSS5US
. . R31/SUNDANCE

BRAY/L1IMINARY
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L T I R S T T T T S T T SR Y

EXTR
LM S
T Us
INTE

N ING

SET
T IME

EXTR
AND
VECT
F ROM
KEPL

APOLATE CSM AND
TATE VECTORS TO
ING COASTING

GRATICN ROUTINE.

?

TF = PRESENT ,

____________ .
- Ld
APOLATE M .
CSM STATE .
QRS TO TF .
T USING .
ER SUBRCUTINE .,

SET TF = AVERAGE
G TIME.

& & 8 8 8 4 & 5 8 8 8 e s .

* 8 2 & a2 & » 4 & a4 F B ¥ P 8 % s s 4 P s b g Ao N e s A s

4

p21/00L0SSUS
R31/SUNDANCE
RIT/LUMINARY

R31/COLOSSUS
R31/SUNDANCE
RI1/LUMINARY

#40

#50

#60

#70

#80



S

++

+08
*s
EDIT

HOLD

[ RN EEN

MON

.

& & ® ® » w ¢ ® B s = & % 2 4 " 2 =

L A e L e e e R T R O I I R T T T T T N T T T T TS T Y

« s » ® 2 8
.

EXTRAPCLATE LM
STATE VECTOR TO
TF FROM T USINC
COASTING INTE-
GRATION ROUTINE,

2 s & 8 » 0

" 4 % & 8 2

CALCULATE RANGE,
RANGF RATE AND
THETA

FLASH VERB-NOUN TOD
REQUEST RESPONSE AND
DISPLAY RENDEZVOUS
PARAMETERS:

V16 N54

R1I-RANGE

RZ-RANGE RATE

R3-THETA

RANGE-CALCULATER
RANGE TC LM. IN
NAUTICAL MILES T
NEAREST ,01 NM,

RANGE RATE-
CALCULATED RANGE
RATE BETWEEN CSM AND
LM. MEGATIVE SIGN
INDICATES CLDSING

IK FPS TO NEAPEST

«1 FPS

-
N I I A RN I SR

.

L T R T T R T T T T T R T T T T PO T T T T ]

MONITOR DSKY:
OBSERVE VERB-~NOUN
FLASH TO REQUEST
RESPONSE AND CISPLAY
OF RENDEIVOUS
PARAMETERS,

(NOTE: THESE PARA-
METERS WILL BE
UPDATEC EVERY TWC
SECONDS.

" % & & » 2 8§ & B 4 & 8 & 4 %

& + * a @

R317COLOSSUS
R31/SUNDANCE
R3I1/LUMINARY

#3930

#100

#110

2120

#1390

R31/COLASSUS
R31/SUNDANCE



R31/C0LOSSUS
R31/SUNDANCE
R31/LUMINARY

THETA-ANGLF BETWEEN
CSM +X AXIS AND THE
LCCAL HURIZONTAL
PLANE AT THE PRESENT
TIME., FROM O TO 360
DEGREES. IN DEGREES
TO NEAREST .01

a8 & a2 8 & 8 ® & ® 3 @

DEGREE . #140
PCR . . - -
511 . . . N
++ . . . .
*07 - L] - -
+4 . . . .
. . . . #150
- . - .
WATIT FOR KEYROARD .
ENTRY .
- #160
.
TERMINATE FLASH UIPON . ——— -
RECEIPY DF PRNOCEFD essssasnavesaenesans WHEN FINISHED WITH
———————————————————— . THIS DISPLAY KEY IN
«PROCEED PROCEED
. . #170
. .
s s
EXIT r31 EXIT R31

K30



5d)

CHANGE CUONTRCL NATES

LOGIC REY
REV
REV
REV

O~ un

pcR
PCR
PCR
PCN

MIT &5
495
511
586

0G2ui3Lue
0204000
264001
0Cz04002
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