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PURPOSE :

ASSUMPT {ONS 2

SPS PROGRAM (P40 LCGIC REV 16 11727768

{1} TO COMPUTE A PREFERRED IMU ORIENTATION ANC A PREFERRED VEHICLE ATTITUDE FOR A SPS THRUSTING MANEUVER.

{2}y TO CALCULATE ANC CISPLAY THE GIMBAL ANGLES WHICH WOULD RESULT WITH THE PRESENT IMU ORIENTATION IF THE VEHICLE WERE
MANEUVERED YD THE PREFERRED VEHICLE ATTITUDE FOR A SPS THRUSTING MANEUVER. THE CREW IS THEREBY GIVEN AN COPPORTUNITY TO
PERFORM THE MANEUVER WITH:

(A} THE PRESENT IMU CRIENTATION, IF THE MIDDLE GIMBAL ANGLE IS NNOT GREATER THAN 45 DEGREES, AND THE IMU
HAS BEEN ALICNED WITHIN THE LAST 3 HRS.

(B) A NEW ORIENTATICN ACHIEVED BY SELECYICN OF P52,
{3) Y0 DO THE VE+ICLE MANFUVER TC THE THRUSTING ATTITUDE.

{4) TO CONTROL THE GNCS DURING COUNTDOWN, IGNITION, THRUSTING, AND THRUST TERMINATION OF A GNCS CONTROLLED SPS
MANEUVER.

{1y THE TARGET PARAMETERS HAVE BEEN CALCULATED AND STOREOD IN THE CMC BY PRIOR EXECUTICN OF A PRE-THRUSTYING PROGRAM.

{2y THE REQUIREC STEERING FQUATIONS ARE IDENTIFIED 8Y THE PRIOR PRE-THRUST PROGRAM, WHICH EITHER SET OR RESET THE
EXTERNAL DELTA V STFERING FLAG. FOR EXTERNAL DELTA Vv STEERING, VG IS CALCULATED ONCE FOR THE SPECIFIED TIME OF
IGNITION, THEREAFTER BOTH DURING THRUSTING AND UNTIL THE CREW NOTIFIES THE CMC TRIM THRUSTING HAS BEEN COMPLETED
THE CMC UPDATES VG OMNLY AS A RESULT OF ACCELEROMETER INPUTS.

FOR LAMBERY STEERING VG IS CALCULATED AND UPDATED SEMILARLY, HOWEVER IT IS ALSO UPDATED PERIDODICALLY BY
LAMBERT SOLUTICNS TC CORRECT FOR CHANGES IN THE CSM STATE VECTOPR,

(3) IT IS NORMALLY REQUIRED THAT THE ISS BE ON FOR 15 MINUTES PRIOR TO A THRUSTING MANEUVER,
(4} THE TTE CLOCK 1S SET 70O CCUNT YO ZFRO AT TIC.

{51 ENCINE IGNITION MAY BE SLTPPEC BEYOND THE ESTABLISHED VIG IF DESIRED BY THE CREW NR IF INTEGRATION CAN NOT BE
COMPLETED ON TIME,

{6) THE SPS THRUSTING PROGRAM DCES NOT MONITOR THE SC CONTROL OISCRETE {(CHANNEL 31 84T 15) DURING THRUSTING. THIS
MEANS THAT THE CMC WILL CONTINUE TO GENERATE ENGINE ACTUATOR COMMANDS, SPS ENGINE ON DISCRETE, AND FDAI ATTITUDE ERROR
NEEDLE CCMMANDES UNTIL THE CMC SCLUTION INDICATES ENGINE OFF AT WHICH TIME THESE COMMANDS AND THE ENGINE ON DISCRETE
ARE TERMINATED. HOWEVER, THIS PROGRAM IS NOY WRITYEN TQ TAKE INTO ACCOUNT THE SITUATION WHERE CONTROL MAY BE TAKEN
AWAY FROM THE GNCS AND THEN GIVEN BACK. AND IT [S NCT RECOMMENDED, IN EVENT CONTROL IS TAKEN AWAY FROM THE GNCS. THE
CMC WILL ONLY BE RESPONSIBLE FCR COMPUTATION OF POSTTION AND VELOCITY,

(7)) ROUTINE RO3 HAS BEEN PERFCRMEEL PRICR TO SELECTICN OF THIS PROGRAM, IN ORbER FOR THE GNLCS TG PERFORM THE ATTITUDE
MANEUVER AND CONTROL THE THRUSTING MANEUVER THE ASTRONAUY MUST KEY IN V46F AT SOME TIME PRIOR TO THE ATTITUDE
MANEUVER,

f8) THE VALUE OF DELTA V QfQUIRED WILL BE STORED IN THE tOCAL VERTICAL COORDINATE SYSTEM AND IS AVAILABLE DURING THIS
PROGRAM UNTIL AVFRAGE G TURN OM BY KEYING IN VO6&NSBI1.

{9) THE ORBIT PARAMETFR DISPLAY ROUTINF {R30) MAY RE CALLED DURING THIS PROGRAM RY KEYING IN VB2E.
£10) THIS PROGRAM IS SELECTED BY THE ASTRCNAUT BY DSKY ENTRY,

P4O/COLOSSULS



PROC
CONT

14

CMC

START S5PS
PROGRAM {P40)
DISPLAY PROCRAM &40

DO MU STATUS CHECK
RCUTINE (RG2}

1S EXTFRNAL DELTA V
FLAG SET?

SFT CSTFER=
ECSTEER [N
STEFR L AW

GRCUND

sessmdBiBaue

CREW

+CREW PROG.
«SELECTION

KEY IN SPS
PROGRAM (P40)
V3ATE 40F

»

MONITOR DSKY:
OBSERVE DISPLAY CF
PROGRAM 40

DO IMU STATUS CHECK
ROUTINE (RO2)

CHECKLISY

P40 /COLBSSUS

TIME

P4O/COLTSSUS

)

TOTAL
TIME

#10

#20

#30

#40



ast

SET CSTEER=D
IN STEER LAW

« 8 & & 8 8 & ¢ 8 " 8 b p & 8 s s

COMPUTE INITIAL
THRUST CIRECYION AND
INITIAL VALUE COF VG
VECTOR ANC STORE IN
NBl (v6 LOCAL VERT-
ICALY

FROM INITIAL THRUST
DIRECTION AND ENCINE
BELL TRIM ANGLES
COMPUTE PREFERRED
ITMU ORIENTATION:

X = PNIT {X
—-SM -Cs
Y = UNIT (X
-SM -Cs
F 4 =UNIT X X
-SM -SW
WHERE:
X = THE CS™ X AX]

—-CSM AT IGNITION
{AT THE PRF-

FERRED VE-
HICLE ATTI-
TUDE)

R = THE CSM PNS~
- ITION RADIUS
VECTOR AT TIC.

)
¥

X R}
¥ -

Y
-5¥

S

1

e

3
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#70

#80

#90

#100
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SET PREFERRED
ORIENTATION FLAG

STORE DESIRED ATTI-
TUDE SPECIFICATION
{TRIMMED ENGINE BELL
CENYER LINE IN DOI-
RECTION OF INITIAL
THRUST) FOR USE BY
ATTITUDE MANEUVER
ROUTINE {R60). THE
FINAL ATTITUDE WILL
BE COMPUTED {VEC-
POINTY DURING R60,
AND WiLL POINT THE
TRIMMED ENGINE BEL1
IN THE INITIAL
THRUST CIRECTION,

IN CRDER TO CONSERVE
RCS FUEL ANC NOT
CONSTRAIN THE NON-
CRITICAL ROLYL AYT-
TUDE, WINGS MAY NOY
AE LEVEL IN THE CCM-
PUTED FINAL ATTITUDE

SET .5 DEGREF
DEADRAND IN RCS DAP.

DN ATTITUDE MANEUVER
ROUTINF (R6C)

L2 BT T R B T R )

(RN RN EREENN]

DO ATTITUDE MANEUVER
ROUTINE {R&60)

P4O/COLOSSUS
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HOLD

(2 X R R R XN N

SNAP

+ & & o

FLASH VERB-NOUN TO .

RFQUEST PLEASE PER- [EENENYERNERN]
FORM ENGINE GIMBAL .
DRIVE TEST ENABLE

V50 N25

R1-00204

R2-BL ANK

R3-BLANK
WAIT FOR KEYBOARL seesncesnne
ENTRY .
TERMINATE FLASH UPCN .
RECEIPT OF PRDCEEC sessssessas
OR ENTER .

«ENTER + PROCEED

* & 4 3 o & F 5 8

INITIALIZE ENGINE .

G[MBALS Tn O S8 BSOS ENPER
CEGREES IN PITCH .

AND YAW AND PER-
FNRM GIMBAL DRIVE
TEST SEQUENCE AT
2 SEC/STEP:

PITCH YAW

/
/
/
0 /
/
/
/
S

N BEGREE

» B 2 4 % 2 8 b 8 @8

MONITOR DSKY
OBSERVE VERB-NOUN
FLASH TGO REQUEST
PLEASE PERFORM
ENGINE GIMBAL CRIVE
TEST ENABLE

SHALL I ENABLE
GIMBAL DRIVE TEST?

KEY IN PROCEED

MONITOR GIMBAL DRIVE
SEQUENCE BY REFER—
ENCE TD ANALOG DIALS

® & » & 8 % 8 4 2 8 2 8 8 2 W 4 P OE oo

)
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HOLD

[ EX R ENLTRER)

MON
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WAIT &4 SECONDS

DRIVE SPS ENGINF
BELL TC TRIM PO-
SITIDN

DISPLAY ON DSKY:

V06 N40O
R1 - TFI
R2 - VG

R3 - DELTA VM

TFI — TIME FROM
SPS IGNITION. IN
MIN, SEC TO NEAR-
EST SEC. MAX
READING IS 59B59.
[SIGN 15 — BEFORE
NOMINAL TIG, +
THEREAFTER),

VG — MAGNITULCE OF THE
VELOCETY TO BE
GAINED BY THRUSTING
MANEUVER. IN FPS
TO NEAREST .1 FPS

DELTA VM—-MFASURED
NDELTA ¥ MAGNITUDE
IN FPS TO MNEAREST
a1l FPS. THIS DIS-
PLAY SHOULD BE
Q0000 UNTIL ULLAGE
IS STARTEL.

-30 SEC

[(EER N T ENE N

4 % B ® 4 5 s & B s 0w

OBSERVE DIAL INDICA-
TION OF ENGINE BELL

DRIVING TO TRIM
POSITION

MONITOR DSKY:
ORSERVE DISPLAY OF
TFI, VGy ARD DELTA
VM

P4O/COLOSSUS
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DO STATE VECTOR
INTEGRATICN {MID TC
AVE) ROUTINE (R41).

. & & » & & a b

WAIT UNTIL TFI =
~35 SEC

BLANK DISPLAY OF
VERB-NTIUN AND R1,
R2y R3 AT TFI > -35
SEC

WAIT UNTIL TFI =
=30 SEC

REDISPLAY VOO6N4D NON-
FLASHING AND CALL
AVERAGE G RCUTINE,

@« % 5 % 8 e ® 8 o 3

IEER RN NN NN

IR R RN NN NN

N0 STATE YECTOR
INTEGRATION (MID TN
AVE) ROUTINE (R41).
OBSERVE THAT THE
COMPUTER ACTIVITY
LIGHT IS ON UNTIL
CCMPLETION OF
ROUTINE 41

MONTITOR DSKY:
OBSERVE THAT DISPLAY
GOES BLANK

AT TF1 = =35 SEC

a & & * & 5 2 B 8 &

MONITOR DSKY:
ORSERVE RECISPLAY OF
TFiy VGy DELTA VM,
AT Tl = -30 SEC.

TO INDICATE THAT THE
AVERAGE G ROUTINE IS
TURNED CN. OBSERVE
THAT THE COMPUTER
ACTIVITY LIGHT
RLINKS ON EVFRY 2
SFCONDS DURING

)

P4O/COLOSSUS
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#300

#2310

#320
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WATT UNTIL
TF1 =-5 SEC

-
.

-

.

-

-

HAN -
- .
- -
. -
aws .
- »

IS THIS BURN TO RE
IMPULSIVE?

«N .Y
- L]

« STORF

« BURN

« TIME
 ———————
L] -

- L]

L] -

- L)

AVERAGE G.

LR ]

MONITOR DSKY:

IN THE PERIOD FROM
TFI =-30 SEC UNTIL
TFI =-25 SEC

DOES DELTA VM BECOME
GREATER THAN 2,0 FPS
INDICATING EXCESSIVE
PIPA BIAS ERRCR?

N .Y
. GO TO RACKUP
. PROCEDURES

COMMAND +X ULLAGE
TRANSLATION USING
THC WHEN INDICATED
RY CHECKLIST

NBSERVE ULLAGE BUILD
UP IN R3,

NAH

" 8 % a s ¢ 4 3 s = @

N
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. . . . P4G/COLOSSUS
CHANGE VERB BUT RE- . MONITOR DSKY:
HOLD TAIN PRESENT NOUN tessensancne ORSERVE VERB-NOUN
sesessses AND DISPLAYS IN R1, - FLASH T0 REQUEST
MON . R2y R3y FLASH VERB- PLEASE PERFORM
NOUN TO REQUEST ENGINE CON ENABLE
PLEASE PERFORM ENG— _—— - #380
INE ON ENABLE: .
V99 N4Q .
R1 - TFI .
RZ - VG .
R3 - CELTA VM .
. -
——— #390
WAIT FOR KEYBDARD SHALL | PERMIT
ENTRY IGNITION QR
RE-IGNITION?
N Y
. .
IET RN RE NN N « KEY IN PROCEED
. . #400
SHALL I ATTEMPY
TOD COMPLETE THE
THRUSTING MANEU-
VER BY USE CF
THE RCS?
--------------- #410
«N Y
- g TR m————
(L N ER RN NN « KEY IN ENTER
. ses #420
. bl 1
+» BRELOW
. P40 /COLOSSUS
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RESUME NO FLASH areesvevess KEY IN
V06 N40O DISPLAY UPON . TERMINATE
RECEIPT OF PROCEEC. V34E

TERMINATE FLASH UPCN
RECEIPT OF ENTER OR

TERMINATE, .
P - E o7 .
«R N «E .
«0 T «R .
«C «F ¥ .
«F «R ol .
IE L] .N -
.D - IA -
- - ‘T -
- - .E L]
. COMMAND . .
. ENGINE CFF. . .
. 60 TO . .
- "n" - -
. BELOW - .
. COMMARND -
. ENGINE .
. OFF, .
. DO ROUT INE ROO “ssesssssas 00 ROUTINE ROO
- Ex1IT EXTT
1S TFI MINUS?

- IN

P4G/COLOSSUS
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#4700

#480
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a5

s & & & 4 3

WATT UNTIL .
TFI=0 -

SHUT OFF RCS DAP

WAIT ABOUT .4

SECONDS

TURN ON TVYC DAP

WALY ABOUT 1.6
S ECONDS

TURN OFF ALL RCS
TRANSLATICN

IS THIS AN IMPULSIVE
BURN?

Y

>

¢ » & a8 % 4 8 & @

cesssnnas

)

P40/COLOSSUS
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#500

#510

#520

#530



AL0

CALL CROSS PRO-

DUCT STEERING
ROUTINE AS DESCRIBED
IN SECTION S.3.3.4
OF THIS DOCUMENT,

NOTE: 1F AT ANY
TIME DURING THE
THRUSTING PERION
THE ROUTINE DETECTS
A MTHRUST FATLURE®™
IT WILL CEASFE
STEERING (RATE COM-
MAND SET TO ZERD),
WILL STCGP CALCULAT-
ING TIME FRCM CUTCFF
AND WILL DISABLE
CeGe TRACKIAG. IT
WILL TURN ON THE
SPS THRUST FAIL
ROUTINE (R4Q) AND
WILL SET THE TFC
REGISTER EQUAL TO
53859,

IN THE EVENT THIS
ROUTINF DFETECTS VC
TNCREASING IT WILL
TURN CK PRCGRAM
ALARM L IGHT AND
STORE ALARM™ CODE
14027,

«THRUST L "THRUSTY
0K «FAILURE"M

CN THE SPS THRUST
FAIL RCUTINE
{R4C ).

"B L

® % s 8 ¥ 3 K 8 P 4 0

« 8 8 4 4 4 4 @

® 8 3 & & = ® % § % & 8 % & w & ¢ 8 3 B B T 4 e 8 # & 8 T & F & & 5 8 8 8 T s S P B 4 F s s 4 8 8 2 E S

IE R TN NN NN RN

N0 THE SPS
THRUST FAIL
ROUTINE (R4

"R"

P4O/COLOSSUS
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#550

#560

8570

%580

%590
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3. SPS CHAMBER
PRESSURE (PC)
SHOULD BE NORMAL

Y

P40/COLOSSUS

a(.l . - - .
. . . . P40/COLOSSUS
- - - - #4500
TEMP e it e
HOLD . CHANGE TFI DISPLAY . MONITOR D5SKY:
esseneeses 1O TFC IN R nesssrsnsasns OBSERVE CHANGE OF
MON . Vo6& N&4D . TFI DISPLAY TO TFC
R1 - TFC IN R
R2 - ¥G
R3 — DELTA VM .
: #610
TFC - TIME FROM .
ENGINE CUTOFF. .
IN MIN AND S5£C TO .
NEAREST SEC. .
MINUS REFCRE CUTDFF .
. #6290
. MONITOR SPS
- THRUSTING:
. l. DSKY:
. R1-TFC
. SHOULD BE
. DECREASING
- R2-VG SKOULD BE
. DECREASING
. $630
. R3-DELTA VM
. SHOULD INCREASE
. 2. FDAI-ATT. ERROR
. SHOULD BE LESS THAN
. OR EQUAL YO --DEGREE
. ATT RATES SHOULD BE
. LESS THAN OR EQUAL
- TO -— DEGREE/SEC. #640

. e 2 @ 9
LI T T R Y
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& 8 & & a4 % & ® & 8 & & & & B & 0 4 P K & 45 P 3 st 0o

CMC COMMANDS ENGINE
OFF WHEN INCICATED
BY CROSS PROCUCT
STEERING ROUTINE CR
IMPULSTVE THRUST
TIMER (SET LP AT
IGNITION AS DEFINER
IN SECTION S543.3.3
OF ’S57T)

WAIT ABOUT 2.5
SECCNDS

TURN QFF TVC
DapP

s * 8 s & 8
*« & 8 4 &+ 2

MONITOR DSKY:

AS TFC AND VG GO .
TC ZERD THRUST .
SHOULD CUTOFF. .
N +L »
lﬂ 'A -
.R IT -
.-" .E L
.A - L]
.L - -

GC TO BACK
UP PROCE-
DURES

+ 8 & 5 8 4 8 = 4 % & 8 * 8 B & B " S B B & $ 8 e & * 8 & 28 s s s st 0o

® e B 8 & % & B & B & 4 & 5 8 & & b e s % T B B P B oF e RSy e e

N

FHYr bULUJS IS

P40O/COLOSSUS
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#6560

#670

#5680

#690

#7060
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HOLD

MON

WATT ABOUT
1.2 SEC

-

SET WIDE CEADBAND
IN RCS CAP AND TURN
RCS DAP ON.

—

® & 6 % 9 * 8 8 & 8 & B S & B 8 & 3 s b oa #
® % & & 8 & 8 & 8 » ¥ & & 3 8 " & s b 2 &

MOVE MAIN PANEL
SWITCH TO OFF.

MAINTAIN VG
COMPUTATICNS AFTER
CUYOFF FCR POSSIBLE
NULLING BY RCS
TRIMMING MANEUVER

4 & 8 & 5 g 8 & & 9P P 2 s s b b

DSKY:
VERB-NOUN

FLASH TO REQUEST
PROCEED AND DISPLAY

VG AND DELTA

——————————————————— . MONITOR

FLASH VERB~NDUN TD cencosnssns OBSERVE

REQUEST PROCEFD., .

HOLD DISPLAY DF TFC

AT ITS VALUE WHEN OfF TFEC,

CMC COMMANDS ENGINE VM,

CUTOFE —————————
Vli6 N4O
R1 - TFC
RZ - VG

R3 — NELTA VM

)

P40/COLOSSVUS
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#1720

¥130

#740

#750



d by

*« " 8 = 8 2 @

WAIT FOR KEY
ENTRY

TERMINATE FLASH UPCN
RECEIPT OF PROCEELC.

BOARD

- P
+R
+C
C
-F
«E
«D

DFACBAND

SET MINIMUM
IN RCS DAP

" 4 & ® 2 3 5 F 8 5 8 8 & & VvV v ¥ & & 9

" s % s v & 4 s s 9 s s s s T

KFY TN PRNCEEC

" 4 & B & 3 ® % & 8 F s % ¢ @& 8

IIDII

¢ * # & &2 F 4 w 8 ® 4 v B P W AR A oE e o
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HOLD .

MON -

++

+16

++
EDIT
PCR
206

LI T T I}
» 2 » & »

FLASH VERB—-NOUN TO
REQUEST RESPONSE AND
DISPLAY:

V16 N85S

R1-VGX{CSM)

R2-VGY (CSM)

R3-VGZ(CSM}
{COMPONENTS OF THE
VG VECTOR RESOLVED
ALONG THE PRESENT
CSM XsYs AND Z CON-
TROL AXES. THE VG
VECTOR WILL BE uP-
DATYED BY THE STEER-
ING LOOPS DURENG
EACH COMPUTATION
CYCLE.

IN FPS T0O THE
NEAREST .1 FPS).

WAIT FOR KEYRNARD
ENTRY

TERMINATE FLASH UPON
RECEIPT OF PROCEEC

P

ssssvscsasvees

cbvavbsusens

MONITOR DSKY:
DRSERVE VERB-AOUN
FLASH TO REQUEST RE-
SPONSE AND DISPLAY
0OF VG COMPONENTS.

*

TG NULL OQUT VG COM~
PONENTS COMMAND MAN—-
UAL TRANSLATICNS AND
RCTATIONS. (NOTE:
THES MANEUVER 15 AT
THE DPTION OF THE
CPEN) .

KEY IN PROCEED

TRANSMIY ORBITAL.....RECEIVE ORBITAL DATA

PATA TOQ CREW

.

FRCM GROUND

b @ ® a4 * % @

)

P4O/COLOSSUS
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#8340

#850

#860
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REV
REV
PEY
REV

REV
QEvV

6L

11

13

14

15
16

NO ROUTINE ROM

CHANGE CCNTRCL NOTES

PCR
ore
PLR
PCR
2CR
PCR
PCR
nCR
PCR

MIT 32

MIT 32

MIT 64

MIT A0 - 93

NASA 151
4nl.1

461

2104

206 FNDITORTAL

[(EE NN N R NNR]

DO ROUTINE

LR

EXIT

FRUALULUSOUS

#870
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PURPOSE:

ASSUMPT [ONS:

RCS PROGRAM {P4l} LEGIC REV 16 11727768

{1) TC COMPUTE A PREFERRED IMU OREENTATION ANC A PREFERRED VEHICLE ATTITUDE FOR AN RCS THRUSTING MANEUVER,

(2) TN CALCULATE THE GIMBAL ANGLES WHICH WOULD RESULT WITH THF PRESENT IMU ORITENTATION IF THE VEHICLE #X-AXIS WERE
ALIGNED TO THE THRUST VECTOR, THE CREW IS THEREBY GIVEN AN OPPORTUNITY TO PERFORM THE MANEUVER WITH:

{A) THE PRESENT IMU ORIENTATION (NOT RECOMMENDED IF MIDODLE GIMBAL ANGLE IS GREATER THAN 45 DEGREES)s IF THE
[MU HAS NOT BEEN ALIGNED WITHIN THE tAST 3 HRS, REALIGNMENT IS DESIRABLE. :

(B} A NEW CRIENTATION ACHIEVED BY SELECTION OF p52
{3) TQ CO THE VE+ICLE MANEUVER TC THE THRUSTING ATTITUDE.

{4} TO PROVIDE SUITABLE DISPLAYS FOR MANUAL EXECUTION OF THE THRUSTING MANEUVER.

(1) THE TARGET PARAFMETERS FAVE BEEN CALCULATED AND STORED IN THE CMC BY PRIOR EXECUTION OF A PRE-THRUSTING PROGRAM,
{2) THE REQUIREC STEERING EQUATIONS ARE IDENTIFIFD BY THE PRICR PRETHRUST PROGRAM, WHICH EITHER SET OR RESET THE
EXTERNAL DELTA V STEERING FLAG., FOR EXTFRNAL CELTA V STEERING, VG IS CALCULATED ONCE FOR THE SPECIFIED TIME OF IGNI-
TION. THFREAFTER BOTH NURING THRUSTING AND UNTIL THE CREW NCTIFIES THE CMC TRIM THRUSTING MAS BEEN COMPLETED, THE CMC
UPDATES VG ONLY AS A RESULT OF ACCELERDMETER INPUTS.

FOR LAMBERT STEERING VG IS CALCULATED AND UPDATED SIMILARLY, HOWEVER IT [S ALSD UPDATED PERIDDICALLY BY LAMBERT
SOLUTIONS TO CORRECT FOR CHANGES IN THE CSM STATE VECTOR,
{3} 1T IS NCRMALLY REQUIRED THAT THE 1SS BE ON FOR 15 MINUTES PRIOR TO A THRUSTING MANEUVER.
{4) THE TTE CLOCK IS SET TO CCUNT TO ZERQ AT TIG.

{5) ENGINE IGNITION MAY BE SLIPPED BEYOND THE ESTABLISHED TIG IF DESIRED BY THE CREW OR IF INTEGRATION CAN NOT BE
CCMPLETED ON TIME,

{6) ROUTINE RO3 HAS BEEN PERFORMED PRIOR TO SELECTION NF THIS PROGRAM, IN ORDER FOR THE GNCS TO PERFORM THE ATTITUDE
MANEUVER AND MAINTAIN ATTITUDE CONTROL THE ASTRONAUT MUST KEY IN V46E AT SOME TIME PRIOR TO THE ATTITUDE MANEUVER.

(7t THE VALUE OF DFLTA V REQUIRED AT TIG IN LOCAL VERTICAL COORDINATES IS STORED IN NOUN 81 AND MAY BE CALLED UNTIL
AVERAGE G IS TURNED ON BY XEYING IN VU6NBI1E.

t8) THE ORRBIT PARAMETER DISPLAY ROUTINE (R30) MAY BE CALLED DURING THIS PROGRAM BY KEYING IN V82E.

{9) THIS PROGRAM 1S SELECTED BY THE ASTRONAUT 8Y DSKY ENTRY,



PROG
CONT

68

cMC GROUND
START RCS PROGRAM -
DISPLAY PROCRAM 41 .

DO {MU STATLS CHECK
RCUTINE (RC2) .

sesssasass

COMPUTE INITIAL
THRUST CIRECTION AND
INITIAL VALUE 0OF VC
VECTOR ANLC STORE A
NCUN A1 (VG LNCAL
VERTICALD

CCMPUTE PREFFPREL
[¥) ARTENTATION:

CREW CHECKLISY

«CREW PROG.
«SELECTION

KEY IN RCS PROGRAM
(P41}
V3TE &41F

MONITOR DSKY:
CBSERVE DISPLAY DF
PROGRAM 41

DO IMU STATUS CHECK
ROUTINE (RO2)

TIME

P41/COLOSSUS

)

TOTAL
TIME

#10

20

730

#40

450
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X = UNIT (X )
—-5M =CSM

UNIT (T}

Y = UNIT (Y )
—SM ~C 5™

UNIT (X X R}
-C5M -

7 = UNIT tX XY )
- SM -SM  -SM

WHERE:
T = INITIAL THRUST
- VECTOR

= THE CSM POSITION
RADIUS VECTOR AT
T1c6

=

[

X v Y = THE CSM
~-CSM  ~CSM  CONTROL
AXIS.

SET PREFERRED
GRIENTATION FLAG

STORE DESIRED ATTIT-
UDE SPECIFICATION
FOR USE RY ATTITUDE
MANEUVER ROUTINE
{R60Y, THE FINAL
ATTITUDE WILL BE
COMPUTED DURING R&C
AND WTLL POIMY THE
+X TRANSLATION AXIS
IN THE INITITAL
THRUST RIRECTION.
HOWEVER, M CRDFR TC
CONSERVE RCS FUEL
ANB NCT CCNSTRAIN
THE NONCRITICAL RCLL

Y

P41/7C0OLOSSUS

#60

770

#90

4100

P41/COLOSSUS



TEMP
HOL D

ess nsnnss

MON

270

-

-

ATTITUDE, WINGS MAY
NCT BE LEVEL IN TkF
COMPUTED FINAL
ATTITUCE.

SET MINTMUM
DEADBAND [N RCS DAP

DO ATTITUDE MANEUVER
ROYTINE (R6Q)

DISPLAY €NO FLASH}
Vo6eNBs5
R1 VGX{CS5M}
RZ VGY(CS5M}
R3 VGZICSM}

{VGX{CS™), VCYICSM)
VGZICSMY — COMPCN-
ENTS OF THE VG
VECTDR AT TIG RE-
SOLVED ALONG PRESENT
CSM X, Yy AND 7 CON-
TROL AXES RESPECT-
IVELY. UPDATED W.C.T.
VEHICLE ATTITUDE
EVERY 2 SECCNDS IN
FPS TO NEAREST .1
FPS.

avs e sn v h

DN ATTITUDE MANEUVER
ROUTINE (R60)

MONITOR DSKY:
OBSERVE NON—
FLASHING VERB-NOUN
NISPLAY OF vG COM-

PCNENTS.

SELECT AP ANC MODE
CONTROL AS DESIRED,

P& 1/COLOSSUS

P41 /C0OLOSSUS

)

#110

#120

#130

7140

#150

#1860



JN

++
+16
+
EDIY
PCR
206

RESET TIG FLAG

00 STATE VECTOR IN-
TEGRATICN (MID TO
AVE} ROUTINE (R4l).

WAIT UNTIL TFI =
- 35 SEC

BLANK DISPLAY AT TFI
= = 35 SEC

WAIT UNTIL TFI =
=130 SEC

——————————— e

CALL AVERAGE G

INTEGRATION ANC
VG UPDATE (IN-

STANTANEQUS VG

VECTNR}Y.

-
(A RN TS LR EN]

) )

P41/C0OLOSSUS

#170

* 4 4 & B 2 & ¢ % @ " s @

DO STATE VECTCR IN-

TEGRATION (MID TO

AVEY RDUTINE (R41}.

OBSERVE THAT THE

COMPUTER ACTIVITY

LIGHT IS ON UNTIL

COMPLET ION OF

RCOUTINFE 41. #1850

* & 8 & 8 p » % @

#190

MONTTOR DSKY:
OBSERVE THAY DISPLAY
GCES BLANK AT TFI =
- 35 SEC.

#200

#210

P41/COLOSSUS

L L R 2 I e D D DR DR T DA B N R R R RN T R A ]



HOL

MON

+
*

+ +
it
o

D I I Ik 2 Ik T N B N R N R

o .

sss scsssew

ana

DISPLAY W16K85 NON-
FLASHING AND DISPLAY
THE VALUES CF VG [N
CCNTROL AXIS COMPUT-
ED FOR THE PRESENT
TIME (NOT TIG) UP-
DATED EVERY TwWO
SECONDS.

.+ s & @

WATT UNTIL
TFI= ZERD

FLASH VERB-NOUN TC
REQUEST RESPONSE AND
DISPLAY:
V16NBS
R1-VGX{CSM)
R2=-VGYICSM)
R3I-VGI(CSM)

VGXICSMY, VGYINSM]
VGZICSM) - COMPON-
ENTS OF THE VG
VECTNR RESOLVED
ALONG PRESENT CSM
Xy Yy AND 7 CONTRCL
AXES RESPECTIVELY.
THE VG VECTCR WILL
BE UPCATYED BY THE
STEERING LOCPS DUR-
ING FACH COMPUTATICN
CYCLE. IN FPS TC
NFAREST .1 FPS,

® & 2 % &2 B 8 B w % 2 8 @

.

s svssenne

[ ENFREENERN

MONITOR DSKY:
ORSERVE DISPLAY OF
VG IN CONTROL AXIS
AY TFI =- 30 SEC.
THE AVERAGE G
ROUTINE IS TURNED
CN. ORSERVE COM-
PUTER ACTIVITY LIGHT
BLINKS ON EVERY 2
SECONES DURING
AVERAGE G.

# 8 % % 8 3 & ® a2 »

MONITOR DSKY:
ORSERVE VERB-NDUN
FLASH [ INDICATENG
CHMC COMPUTEL TIG) TO
REQUEST RESPONSE AND
DISPLAY OF VG COMP-
ONENTS AT TFI = G

® * & % 8 B & ¢ 8 5 " B 3 & 3 b w B & 4 B PR

P41/COLOSSUS

#220

#230

¥240

#250

#260

P41/COLOSSUS

)



313

N

*

+16

EDIT

LOGIT
LNGIC

LOG!C
LOGIC

LOGIC
LOGIC

* & o 8 % ¥ 8 ¥ 9 s 8 s s o s

WAIT FOR KFEYR(CARD

ENTRY

TERMINATE FLASH 1IIPCN
RECEIPT OF PROCEFL

4 % 8 B 4 e s

CCMMAND MAKUAL TRAN-
SLATICNS ANC ROTA-
TIONS TO KULL VG
COMPONENTS

TRANSMIT OPRITAL.....RECEIVE QRBITAL DATA

DATA TN CREW

DO ROUTINE ROC

EXIT P4l

CHANGE CCATRCL NNTES

PEV
REVW

REV
RFY

REV
REV

11
12

13
14

14

rCe
PCR
pre
PCP
PCR
pCe
PR
BPCR

sy
vrT
MIT
MIT

NASA

22
32
24
66

151

401.1

2Ne6

206 ETITCRIAL

» FRCM GROUND

-
L]

NG ROUTINE ROQ

EXIT P4l

P41 /COLOSSUS

¥270

#289

#2390

#300
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PURPOSE :

ASSUMPTIONS ¢
+e

+11
++

PROG
CONT

START THRUST .
MONITOR PROGRAM
(PQT]. -
OISPLAY PaT7,

THRUST MONITOR PROGRAM [P4T) tCGlIc REV 11 06/20/68
(1) TC MONTTOR VEHICLE ACCELERATION DURING A NON GNCS CONTROLLED THRUSTING MANEUVER.

(2} 7O CISPLAY THE CELTA V APPLIED TO THE VEHICLE BY THIS THRUSTING MANEUVER.

(1) IT IS NORMALLY REQUIRED THAT THE 1SS BE ON FOR 15 MINUTES PRIOR TD A THRUSTING MANEUVER,

{2} THE RESPONSIBILITY CF AVOIDING GIMBAR L0CK DURING EXECUTION OF THIS PROGRAM IS UPON THE ASTRONAUT,

(3} THIS PROGRA¥ 15 NORMALLY USED OURING RENDEZVOUS FINAL PHASE. [F THE CREW DESIRED TO DO ANY FINAL PHASE THRUSTING
MANEUVERS AUTOMATICALLY UNDER GNCS CONTROL THEY MUST BE ACCOMPLISHED VIA SELECTION OF TRANSFER PHASE INITIATION (TPI)
PROGRAM (P34) ANDC THEN THE SPS THRUSTING PROGRAM (P40) OR THE RCS THRUSTING PROGRAM tP411.

14) RANGE, RANGE RATE, ANC THETA MAY BE DISPLAYED DURING THIS PROGRAM PY CALLING THE RENDEZVOUS PARAMETER DISPLAY
ROUTINE NO 1 (R31) WITH V83E,

{5} RANGE, RANGE RATE, AND PHI MAY BE DISPLAYED DURING THIS PROGRAM RY CALLING THE RENDEZYOUS PARAMETER DISPLAY
ROUTINE NO 2 (R34) WITH VBSE,

{6) VI, H AND H-D}T MAY PE CALLED BY KEYING IN V16N62E. THE DISPLAY OF H IN LUNAR ORBIT WILL BE INVALID.
(7) THE ORBTT PARAMETER DISPLAY ROUTINE MAY BF CALLED DURING THIS PROGRAM BY KEYING IN VB2E.

{8) THIS PROGRAM SHOULD BE TURNED ON JUST PREOR TO THE PLANNED THRUSTING MANEUVER AND TERMINATED AS SOON AS
POSSIBLE FOLLOWING THE MANEUVER IN ORDER TO KEEP ERRORS OF BIAS AND AVERAGE G AT A MINIMUM.

{93 THIS PROGRAM IS SELECTED BY THE ASTRONAUT BY DSKY ENTRY.

CHECKLIST TIME TOTAL

TIME

CMC GROUND CREW

+CREW

-

« PROGRAM
« SELECTION

KEY IN THRUST
MONITOR PROGRAM
(P4T)

VITE4TE

#10

LERE RN TN XN Y

P4T/COLOSSUS



HOL D

MDN

2k

a8 8 " 8 8 g 4 R B S 3 R

DO IMU STATUS
CHECX ROUTINE
(rROZ)

SET TIG FLAG

DO STATE VECTCR
INTEGRATION (MID TC
AVE) ROUTINE {(R411}.

-

CALL AVERAGE
G ROUTINE.

FLASH VERB-NCUN TO
REQUEST RESPONSE AND
DISPLAY ODELTA V
(CS5M):
V16NA3
RI1-NELTA VXICSM)Y
R2-NELTA VY(CSW¥)
RI-CELTA VZIICEM)

N

-
IR E RN R RN NN

L] -
([ EERY RN REYN N NN ]

MONTITOR DSKY:
OBSERVE DISPLAY
OF PRUGRAM 47,

00 IMU STATUS
CHECKX ROUTINE
(rRO2Y

D0 STATE VECTOR
INTEGRATION {MID TO
AVE) ROUTINE (R41).
ORSEAVE THAT THE
COMPUTER ACTIVITY
LIGHT IS ON UNTIL
THE COMPLETION OF
ROUTINE 41.

LR R T RN RN RN Y

MONITOR DSKY:

OBSERVE FLASHING
VYERB-NOUN TO REQUEST
RESPONSE AND CISPLAY
0OF EACH COMPONENT 0Of
DELTA VICSM),

P 70CULULD LD

paT/COLOSSUS

)

%20

#30

#40

#50

#60



+7}

—

I.l....l!l...l........l...ll..l......ll..‘..l.lII'...‘......'.'O

DELTA VX(CSM) - COM-
PCNENT GF [NTEGRATED
ACCELERATION ALONG
CSM CONTROL +X BAXIS,.
IN FPS TO NEAREST

«1 FPS,

DELTA VY{CSW¥) — CCW¥-
PONENT OF INTEGRATED
ACCELERATION ALONG
CSM CONTREL +Y AXIS,
IN FPS TO NEAREST

«1 FPS.

DELTA VZIICSM) - COM-
PCNENT CF INTEGRATED
ACCELERATICON ALONG
CS5M CONTROL +Z7 AXIS,
IN FPS YO NEAREST .1
FPS.

NOTE1l: RL.R2, AND R3
WILL READ 00000 IN-
ITIALLY AND WILL RE-
MAIN S0 (EXCEPT FOR
ACCELEROMETER BIASES)
UNTIL A THRUSTING
MANEUVER IS STARTED.
THEY WILL BE UPCATED
EVERY 2 SEC.

NOTEZ: EN THE EVENT
THIS PROGRAM IS USED
TO MONITOR MANEUVERS
WITH A DELTA ¥V
GREATER THAN 9999,9
FPS THIS DISPLAY
WILL CNLY LCSE THE
HIGH ORDER ODIGIT. IT
WILL OTHERWISE READ
CCRRECTLY.,

]
]
¢
3

PERFORM THRUSTING

MANEUVER AS DESIRED

MONITOR FDAR BALL

TO AVOID GIMBAL
LOCK

L N RS e e O I I R I R T I T N T I R I I N N A T A A A N T I N

.I............"l.l.l.l.I.l...l....I.‘....I"....C.'..."l...l.l

)

P4T/COLOSSUS

470

#80

#90

7100

#110

"120

P&T/COLOSSUS



1

e & 8 & ® 8 8 8 @

LI

»

WAIT FOR KEYBOARD

ENTRY

TERMINATE FLASH UPCN
RECEIPT CF FPROCEED

OR RECYCLE

REINITIAL-
IZE ACCEL~-
ERGMETER
INTEGRA—
TICN

«PROCEED

a = ® & 8 & 3 4 3 = € @

T R IR R RN

SHALL ' TERMINATE .
THIS PROGRAM? .
¥ N .
« SHALL 1 IERO .
« THE DISPLAY TN .
» TCRDER TO MONI- .
« TOR ANQTHER .
+ BURN? .
- .Y -
- - L]
- KEY .
. IN .
. RE-~ .
. CYCLE .
. V3Z2Es

KEY IN PROCEEDC

® 8 & % & B 8 & H B 4 8 " B 4 €

N0 RAUTINE ROO

 P&T/COLOSSUS

P4T/COLOSSUS

)

#1130

#140

#150

#160

#170



279

REY
REV
REV
REY
REYV

a7
ca
G9
10
11

CHANGE TCOANTRCL NOTES

PCR
PCR
PCR
PCR
PCR

.
e I I T T SR S

m
»

MIT 32
MIT 32
NASA &4
MIT 66
401.1

-

EXIT

PLT/CTOLOSSUS

#180



THIS PAGE INTENTIONALLY LEFT BLANK



v

PURPOSE:

ASSUMPTIONS:

++
+06

+06
+e

PROG
CONT

IMU ORTENTATION CETERMINATIEN PROGRAM (P51} LAGIC REY 06 04/02/68

(1} TO DETERMINE THE INERTIAL ORIENTATION OF THE IMU USING SIGHTINGS ON TWD CELESTIAL BODIES USING THE SCANNING
TELESCOPE QR THE SEXTANT.

{1} THE IMU MAY BE:

(AY OFF (STANCBY}

{8} ON, AND ALIGNED CR NOT ALIGNED SINCE TURN ON.

IF {A) 1S TRUE, THE IMU MUST BE TURNED ON BEFORE THIS PROGRAM CAN BE PERFORMED.
I[F (&) IS TRUE THIS PROGRAM CAN BE COMPLETED.

{2 THERE ARE NO RESTRAINTS UPON THE CSM ATTITUDE CONTROL MCDES IN THIS PROGRAM,

{3) TIME AND RCS FUEL ™MAY BF SAVED, AND SUBSEQUENT IMU ALIGNMENT DECISIONS GREATLY SIMPLIFIED IF YHIS PROGRAM IS
PERFORMED IN SUCH A WAY AS TO LEAVE THE IMU INERTIALLY STABILIZED AT AN ORIENTATION AS CLOSE AS POSSIBLE TD THE
OPTIMUM CRIENTATION REQUIRETC BY FUTURE CMC PROGRAMS,

(4) THE PROGRAM IS SELECTED BY THE ASTRONAUT BY DSKY ENTRY,

CMC GROUND CREW CHECKLIST TIME

«CREW PROG
«SELECTION
L]

-

START IMU ORIENTA- - KEY IN IMU

TI1ON DETERMINATION veervessscsesvenvense ORTJENTATION DETERMI-
PROGRAM {P51) . NATION PROGRAM (P51}
DISPLAY PROGRAM 51 V3ITE SI1E

. MONITOR DSKY:
escscssssscssnssssas OBSERVE DISPLAY OF
. PROGRAM 51

PS1/COLOSSUS

TOTAL
TIME

#10

20



-

IS THF 155 CON?

Y N

+ .
Qo+
&

TURN ON PROGRAM
ALARW LIGHT AND
STNRE ALARM
CODE C0210.

* & ® » 8 F » 3 4 B B & @

DO ROUTINE ROO

O R R

EXIT

HOLD . FLASH VERB-NDUN TO
esenssses REQUEST PLEASE PFER-
SNAP FORM CELESTTAL ROCY
ACQUISITION:

V50 N2Z25

R1-00015

R2 - RLANE

R3 - BLAMK

%4

s % 8 & 5 8 8 & b

e % & 5 & & 8 B & ¥

IEE R RN NNEN N

[(ER TN RN

R RN RN EN NN,

-

MONITOR DSKY:

DOES PROGRAM ALARM
LIGHT COME CON AND
DGES V37 FLASH INDI-
CATING THAT THE IMU

L RN R

* 8 & % & ® & % & & ¢ 3 v 8 B B e e b E s

IS NOT ON?

Y N
TURN ON THE [MU .
AND RESELECT P51 .
VIA RUO. .
DO ROUTINE ROQ .

EXIT .

MONITOR DSKY:
OBSERVE VERB-NOUN
FLASH TO REQUEST
PLEASF PERFCRM
CELESTIAL BODY

Fo17LULU20US

PS1/7COLOSSUS

ACQUISITICN

)

)

#30

#40

#50

60

70
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* 8 ® 0 & g v 5 s v g B o - D

* % & & 8 3 & 9 B & 4 0 * s o2 s DN

® ® & F @ % & & F B & % 2 8 v 2o

® 5 2 9 4 8 ¥ 2 BB PR P o

4

«N

#110

*® % 5 v 0 s
® & 2 B 8 % 0
i x| -
ol LN -
a3
oQ -l WL
oo W W W
[t NN ]
W - = R
o o OV -
-0 o Rl
L od >
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O e o U W
- O me o T
EFrQ3D+di~

-
-
.
.
L]
-
L]
-

® ¢ = 5 & & 9 @

#120

. o v @
-d
-l Z
ol L}
"4

[
-
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=} ™~ .
e

< Zz
o D -
CEC
e v 5
[ -R"7]
x o
CwvX
X e e

#130
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WAIT FOR KEYBOARD
ENTRY

TERMINATE FLASH UPON
RECEIPT OF PROCEED
DR ENTER

«P «E
R «N
.0 |
«C .E
o E «R
IE -
. .
TEMP . --
HOLD . NISPLAY CN DSKY:
cesevrans V4l N22
SNAP ., R1-000C0
r2-000n
R3I-0GGOL

15y

WHERE R1, R2,
AND R3 RFPRESENT

COU/ISS ANGLES
TO RE CCARSE
ALTCNED TO {CG.
IGe MGy RESPEC-
TIVELY).

FLAG

e s & 8 » ® B % & % 9% 3 8 4 5§ % B w & & g oE & B B o 8@

N

8 8 4 % B 8 8 & B 4 & % & 4 % B g & & s b

+

L )

[(EE RN EENENER NN

X ERE R RERE RN

.

sevssesssnnstun

$ 4 % & B & 8 § 8 B 8 8 B 8 E & 8 8 8 8 8 % &% B oS g 8 F s e s 4B et st s s F e o

“srssasas

SHALL I .
CCARSE .
ALIGN TMU .
T 040,40 .
GIMBAL .
ANGLES? .
.N .Y -
« KEY IN ENTER

KEY IN PROCEEC

MONMITOR DSKY:

ORSERVF DISPLAY

VERA ANT ICDU
ANGLES (ALL

n00001 FOR COARSE

AL IGNMENT

[T S T T I I L T T I O N B B ]

OF COARSE ALTGN

PO17LULUSOUS

PS1/COLCSSUS

)

#140

#150

#160

%170

%180



83

s

L L L B T I 2 I L I D D D T DR R R T T R RN R TS Y R R R R T T R T T T T TN B TR T S T T T Y T )

-

COMMAND ISS TO
COARSE ALIGN
MODE

TURN ON "™NO ATT™
LIGHT

COARSE ALIGN ISS

TERMENATE COARSE
ALIGN MCDE 1IN
I5S. RESUME ATT=-
ITUCE HCLD OF
VEHICLE

TURN OFF "NO
ATTHLIGHT

*
-
-

*esvtbnsane

SET

TARGEYT FLAG TO

STAR FDR USF BY

SIGHTING MARK ROUTINE

trR52)

8 8 & 8 4 & ¢ & 8 & 3 % R & 8 B 9 s 8 B 4 ¥ & B B ¥

epPORdn s dnanae

R e I R DL I DAY I RN U I DT IO I B R R Y RN Y RN R AT R R R RN B I R I R T R TR Y T TR T TR R T R SR TN )

*® 4 & & & & 3 & & 2 & 0 B+ 2

e’

. ORSERVE ®NC ATT®

sessess LIGHT ON

* & & & & & 4 & 9 8 8 ¥ B B B B B ®

WAEIT FOR "NO-ATT®

LIGHT OFF

-

)

P51/COLOSSLS

PS1/COLOSSUS

#190

#200

#210

#220

#2230

#2540



236

SET MARK INCEX TO 1
FOR USE BY THE
SIGHTING MARK
RCUTINE (RS53)

-

B0 SIGHTING MARK
RCUTINE (R53) FOR
CELESTIAL BACDY =1

CALCULATE CELESTIAL
AODY #1 VFCTOR
W.R.T. MU

DC SIGHTING MARK
ROUTINE (R53) FOR
CELESTIAL RODY =2

CALCULATE CFLESTIAL
RCDY #2 VECTOR
W.R.T, MU

DO SIGHTING DATA
DISPLAY ROUTINE

{R54)
«F «E
X « X
o1 o1
o T . T
:rtj\u :upu
- -

. s * 3

L T B D I R T R T ]

* s & 0

* & 8 & 5 9 & 5 & 8 & » ¥

* B # B * a3 ¢ B % m & & * 2 @ &

IR PR ERERENEN)

ssessssrssEne

s 8 % % 8 ® ¥ B 3 & & 4 & 8 4 @ & 5 & 4 T % B B W 5 W E & F & B & & 58 4 E S 4 F s s B s st oa ks syt

RN

LR R

DO SIGHTING MARK
ROUTINE (RE3)} FOR
CELESTIAL BODY =1.
I¥ PASSIBLE USE SXT,
OTHERWISE 5CT.

* & &+ e v

DO SIGHTING MARK
ROUTEINE (R53) FOR
CELESTIAL BODY =2.
I[F PNSSIBLE USE SXT,
OTHERWISE 5CT.

D0 STCHTINC DATA
DISPLAY ROUTINE

(R54)
.E .E
X X
.I .1
.T o7
:"H" :HA"

FA4a7F WL W20 S

P51/C0LOSSU

S

)

#250

#260

270

#2880

#290



287 . . - . . .
. . . . . . P51/7COLOSSUS
CALCULATE IMU INFRTIAL . . . #300
ORTENTATION W.R.T. - . .
CELESTIAL CCORDIN~ 4ssssasnsas .
ATES AS DEFINED BY N
CELESTIAL BODIFS ¥) .
AND #2, STNRF AS .
PRESENT PLATFORM .
DRIENTATION (REFS- .
MMAT) .
. . #310
SET PEFSMMAT FLAG .
DO ROUTINE ROC tssssssnsasssscansrss DU ROUTINE ROC #320
EXIT EXIT

CHANGE CONTROL NOTFS

REV 06 PCR MIT 59
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53
TMUy GEALTIGM PROGRAM (P52} L0GIc PRy \F 12724758
PyrpNgF: F1) TO ALIGN THE TMU FRCM A WWMOWMT (SEF ASSUMPTION &) DRIENTATION TA NNE Of FOUR NRTENTATINNS SFLECTFD RY THE

ASTRONANT USING SICHTINGS ON Twl CELESTTAL RONIES WITH THE SCAMNING TELESCABE N0 Tur CEXTAMTS

[}

FRFFFRREN NRIENTATINN

AN OBTIMYK CRTENTATTIAN NP A DREVIOUSLY CALFYLATEN MANFUVER, THYS NRPTIFNTATION MUST RE CALCULATEN AND
STNPEN By & ooFyl;ySLy SELFCTED PROGRAWN,

(@3]

LAADING SITE NRIENTATION

Y = yYNTT(® )

-S¥ -15.

Y = UNIT{2 X X
-5 -GM g
T = UNTTIH X x )
—-SM =£8M  -Sw

WHERF:  THE NRIGTN TS THE CENTFR NE THE MANN,

R = FHE OPGITIIN NE THE MOST RELENTLY DEFINED LANDTNA SITE AT TIMT, T (ALIGN) SFLECTED AY THE
=L N

ASTRANMAUT,
H = THE ANGULAR WMAMENTUM YEFTOR NF THE rSm (o ¥ v V AT TIME T{ALIGNY SFLECTED RY THE ASTRNNAUT,
=S ~{SM L

A SPFCIAL CASF OF THE | ANNTING STTE NRIENTATIAN ACCUSS WHEN TLALIAMY 1S PEFIMED AS THE TIME NF LUNAP
LANDING T(LAND), THIS CASF wmay OCCUR ANLY IF TULANDY HAS PEFN NFFINEN BY THE MSrM, TRANSMITTER TO THE
ASTRONAUT ANND THE ASTRONAUT HAS THFM DEFINFD T{ALIGN) TN BE T{LANDY IM THIS PRACEAM,

fCY MOMIMAL MOTENTATICN

X = LMIT{Y ¥ 7 )

-GM —-5M

Y = UMTT(V ¥ o )

) - -

7 = (IMFT{ 0%

- S -
WHER™ £

P o= TEF GEOMCMTOIL {FARTH NPATTY) AP P FunlfENTRIF ((1MAD rDATT) DPAOTUHCS WECTND AT TIME T (AL IRM)

- SFLTPYEN BY TR ASTEANAYTY

Vo= THE INFRTTAL WELACTTY VEOTOR AT TIMF T (AL 1M} SELFCTEN v THE agToAamapy,

PE2/COLNSSIS



ASSUMPTINNS ¢

pR2/eNLNs S

[Ny oFFcMuMat
SEF ASSHUMPTICN (4)

(1Y THE NOCKED CTNETGUP AT TN MAy RE SIVR/CSM™, tM/CSM, OF (CSM, THE PPFSENT CONFTAURATION SHOUt N HAVE BFFN ENTEREN [NTN
THE £MC AY COMPLETICN NF THF NAP DATA LPAD ROUT[NE o033,

€2) THERP ARF NO RFSTPATINTS UPON THF CSM ATTITUDE CONTROL MPNES [N THIS DROGRAM,

++ {3) THIS POOGRAEM MAKES KO PROVISINN FAR AN ATTITURE MANFUVER TN RETURN THE VEHICLE TA A SPECTFTIC ATTITUDE. SUCH A
+15 MANEUVER TF DEST2EN MUST RE NONE MANIMALLY AN OPTTON TS PROVIDFED HOWFVER TN POTNT THE SYT AT ASTRONAUT NR CMC
P SELFCTFN STARS ETTHER MANMUALLY AY CREW NBUT DR AUTOMATICALLY UNPER CM© CONTROI,
FpIr
f4) THF 155 IS CM AND EACS REEN A TANEND TN A XNOWN OPTENTATION WHICH IS STORFD IN THE ML (RFFSMMAT), THF PRFESENT
TMy ORTENTATION DIFFERS FPOM THAT TN WHICH 1T WAS L AST ALIGNFD DNLY DUF TN £YRN DoTFT (I.F. NMETITHER GIMRAL LOCK NAR
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MANEUVERS FROM A WORST CASE STARTING
CHECKLIST TIME TOTAL
TIME
*10
#20
#30

P61/COLOSSUS



206

342

B0 STATE VECTOR . -
INTEGRATICN (MID TO sesensscnsans

AVE} ROUTINE (R41) . .

CALL AVERAGE G
ROUTINE

IS UNIT (Vv X R}

WITHIN 30 DEG OF
+Y
-sM

<

.N

IS UNIT {V X R}
WITHIN 20 DEG CF
~-¥ ?
-SM

i
|

Y

[]
=

COMNAND PROGRAM
ALARM AND
DISPLAY

V05 NO9

R1-

R2-

R3-
EXPECTED ALARM
CODE AT THIS
TIME IS 01427

ensddessnsvans

® 5 & & % B S 8 0 8 ¢ % & % 5 s b s p s oo
® % 0 & ® & 0 % " 2 s s b o o

* % 8 8 B P o8 og o
& & & ¢ & & & 5 b B

g

DO STATE VECTOR
INTEGRATION (MID TO
AVE) ROUTINE (R4&1)
OBSERYE THAT THE
COMPUTER ACTIVITY
LIGHT IS ON UNTIL
COMPLETION OF ROU-
TINE 41.

OBSERVE PROGRAM
ALARM { IGHT ON DSKY
AND DISPLAY OF ERRNR
CODE (iNMU RE-
VERSED. ZERC ROLL

ON FDAT BA{L WILL
MEAN LIFT DCWN)

P61/COLOSSUS

P&1/COLODSSUS

)

#40

#50

60

270

#8580



343

HOLD

N

LI I A D I T I I O I TR T DT T IR TR TN N I TR R R R B )

SNAP

4
+13
+e
EDIT
PCR
206

4 8 a2 e

CCMMAND PROGRAM
ALARM AND
DISPL AY
V05 NO9
R1-01426
R2-

WAIT 10 SEC

FLASH VERB-NOUN YO

REQUEST RESPONSE ANC

DISPLAY STORED DATA
V06 N&1
R1-TMPACT LAT
R2-IMPACT LONG
R3I-HEALS UP/DOWN

IMPACT LAT - LATI-
TUDE OF DESIRED
TMPACT PNINT. IN
DEGREES TO NEAREST
«01 DFG. + IS NORTH

I[¥PACT LONG - LONG-
I TUBE OF CESIRFD
IMPACT POINT. IN
DEGREES TO NEAREST
«71 DEG. + 15 EAST

HEADS UP/DOWN —
DEFINES ENTRY RCLL
ATTITUDE

+00001 FOR HEADS up/
LIFT DOWN

=(0001! FOR +EADS COWN
JLIFT yp

k2 & ® & 5 B 8 &

LE R R RN ENE NN

(R NN

A A e O O I T T T T T R S S P

»
LR N N RN N NN ]

ORSERVE PROGRAM

ALARM LIGHT CON DSKY
AND DISPLAY OF ERROR
CODE (1MUY UNSATIS-
FACTORY )

sonee

MONITYOR DSKY:
OBRSERYE VERB-NOUN
FLASH TO REQUEST
RESPONSE AND DISPLAY
OF S/C ENTRY DATA.
NOTE: LAT AND

LONG SHOULD HAVE
BEEN LOADED BEFORE
ENTERING THIS
PROGRAM,

& 8 & ® & & B & ¢ P 8 B a4

AM T SATISFIEC WITH
THESE VALUES?

Y

N Y I N N A I N N N N I R T A A A I I N N )

I« P & & @
 ®= % ¢ & =

P&H1/7COLOSSUS

P61/COLOSSUS

#90

#100

#110

#120

130

%140



HCLD

LE X R KN X RN J

SNAP

344

WAIT FOR KEYRDARD
ENTRY

TERMINATE FLASH
UPON RECEIPT OF
PROCEED OR NEW DATA

P. oNEW

R, .CATA

Ce -

Ca

Eye ——=—moe=——-
E. STORE DATA
Dy ———————o

* -

FLASH VERB-NOUN TO
REQUEST RESPONSE AND
DISPLAY:

V06 N60

21 - G MAX

R2 - VPRED

R3 - GAMMA ET

G MAX — MAX PRECICTEC
G FOR FREE FALL ANC

ENTRY AT AOMINAL
BANK ANCLE (L/D =
«18) IN GS TO
NEAREST .01 G.

VPRED- PRECICTED
INERTIAL VELOCITY
AT 4CC,00C FT
ALTITUDE ABOVE
THE FISCHER
ELLT®SNID.

IN FPS TO NEAREST
FPS,

(IEE R EREENERNN]

-
se s ssnsas

-
(AR R REY R NEN]

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

KFY [N PROCEEC

" " & 8 » 8 & B b 8

KEY IN
V25E
AND LOAD
DESIRED
PARAMETERS

ssscaasses

MONIYOR DSKY:
OBSERVE VERB-NOUN
FLASH TO REQUEST
RESPONSE AND CTISPLAY
OF G MAX, VPRED AND
GAMMA EI

* & 8 ¢ & & & & & B & 3 & % & % & & B & & B2 B

-
-
-
-

P61/COLOSSUS

P61/7COLOSSUS

)

#150

#1560

#170

#180

%190



345

GAMMA ET - FLIGHT
PATH ANGLE. ANGLE
BETWEEN INERTIAL
VELOCITY AND THE
LOCAL HORTZIONTAL
AT THE ENTRY TNTER-
FACE ALTITUDE AT
400,000 FT ALTET~
UDE ABNVE THE
FISCHER ELLIPSOID.
IN BEGREES TO
NEAREST .01 DEG.

MINUS INDICATES
FLIGHT PATH IS BELCW
THE HORIZONTAL PLANE.

* % 4 » 4 & 4 9 ¢ B 9 8 & % "B e P BB e

RECORD DATA IF
NFCESSARY

& & &4 8 & & 4 B B P F s 8 N

* 4 5 8 8 8 4 ¥ & 8 B+ 8 ¥

WAIT FOR KEYRDARD - KEY IN PROCEED

ENTRV LA R B E R X N LN RN N
TERMINATE FLASH UPON
RECEIPY OF PROCEEC

LN B B R T I B I I R IR R

)

P61/COLOSSUS

P&1/COLOSSUS

#200

#210

1220

#230



HOLD

ERIRERY RN

SNAP

Aln

-

FLASH VERB-NOUN
TO REQUEST RFSPONSE
AND DISPLAY:

Vo6 N&3
R1 - RTOGO
R2 - VIO
R3 - TFE
RTOGO — RANGE TO GO

FROM A PRELDADED
ALTITUDE (SEE NOTE)
ABOVE YHE FISCHER
ELLIPSOID TO THE
SPLASH POINT, 1IN
NAUTICAL MILES TO
NEAREST .1 NM,

VIO - PREDICTEDR
INERTIAL VELOCITY
AT A PRELDADED AL-
TITUDE (SEE NCTE)
ABOVE THE FISCHER
ELLIPSCID IN FPS TO
NEAREST FPS.

TFE - TIME FROM NOW
TO A PRELOADED ALT-
ITUDE (SEF NOTE)
ABOVE THE FISCHER
ELLIPSOIC IN MIN
AND SEC TO NEARFSY
SEC. MAX READING IS
59B59. —ABOVE +
BELOW ALTITUDE.

NOTE: THE ALTITUDE
IS PRELCADED IN
ERASABLE.

FOR EARTH

NRABIT = 284,643
FCR LUNAR

MISSION = 297,431

WAIT FOR KEYBCARD
ENTRY

TERMINATE FLASH UPCN
RECEIPT NF PROCEEE

L B I I

-
Sessssssssnass

(A ERERER XN NNES

MCNITOR DSKY:
ORSERVE VERB-NOUN
FLASH TO REQUEST
RESPONSE AND CDISPLAY
OF EMS INITALIZATION
PARAMETERS

RECORD CAYA FOR
EMS INITIALIZATION

@ & & & 2 8 & 3 & B P 5 5 B 8 4 8 5 B S Ao

KEY IN PROCEED

P6&L/COLOSSUS

P61/C0OLOSSUS

)

#240

#250

#260

#270

#280

#290
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REV

REV
REV
REV
REV

TERMINATE PROGRAW
61 AND GO ON T
ERTRY — CM/S™ SEP-
ARATICN AND PRE-
ENTRY MANEUVER
PROGRAM (DAP)

EXIT PRL

CHANGE CONTRCL NOTES

PCR MIT 32

DELETF ASSUMPTION K

PR MIT 42

PCR 50

PR MIT 149

oo 246 EDITCRIAL

»
csssssadene e

MONITIR DSKY:
ORSERVE TERMINATION
OF P61 AND DISPLAY
nNF PH2

-
EXIT Pol

P6I/COLOSSUS

#300

%310
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749
ENTRY - CM/SM SEPARATICN AND PRE-ENTRY MANEUVER
PROGRAM (P62} LOGIC REV 11 11/27/68
PURPOSE: {1} TC NOTIFY CREW WHEN THE GNCS 1S PREPARED FOR CM/SM SEPARATION.

(2) TO ORIENT THE C¥ TO THE CORRECT ATTITUDE FOR ATMOSPHERIC ENTRY.

ASSUMPTIONS: (1) THE PROGRAM 1S ENTERED WITH ADEQUATE FREE FALL TIME TO ACCOMPLISH CM/SM SEPARATION AND TO COMPLETE THE MANEUVER
FROM A WORST CASE STARTINE ATTITUDE.

f2) THE IMD IS SATISFACTORILY ALIGNED FOR ENTRY,
(3} THE PRDGRAM IS AUTOMATICALLY SELECTED BY THE ENTRY-PREPARATION PROGRAM (P61} OR IT MAY BE SELECTED MANUALLY.

PROG CMC GROUND CRERW CHECKLISY TIME TOTAL
CONTY TIME
«CMC PRCG +CREW PROG
«SELECTION «SELECTION
- .
L ] aas
- L ]
STARY ENTRY- . KEY IN ENTRY:
CM/SM SEPARATION AND sesesssssanns CM/SM SEPARATION AND
PRE-ENTRY MANEUVER . PRE-ENTRY MANEUVER #1190
PROGRAM {P&2). PROGRAM {PK2)
DISPLAY PROGRAM 62 VATE 62E
sseseasssasan MONTITOR OSKY:
. DBRSERVE DISPLAY OF
PROGRAM &2 ' 220
no IMU STATUS CHECK snsssnscsamanae DO IMU STATUS CHECK
RCUTINE RO2, - . ROUTINE RQ2.
#30

P62/COLOSSUS



5o

HAS THIS PRLCGRAM
BEEN ENTERED AUTCO-
MATICALLY FROM P617

Y N
SET TI6 FLAG
DO STATE VECTOR csssssssssans
INTEGRAT ION . .

{MID TO AVE)
ROUTINE (R41).

CALL THE AVERAGE
G ROUTINE

® ¢ % 5 & ® & P 8 B S g " B "B g 8 8 & s e 0@

IS UNIT (Vv X R)

WITHIN 30 DEG CF
+Yy 2
-SM

IS UNIT (v X R)

WITHIN 30 DEG CF
-v 7
—SM

L I I B I D T I I RN T T S R T R

* & 2 & % B " & * B a0
" & 3 & 5 8 5 & 8 & 3 @

N

DNt STATE VECTOR
INTEGRATION

{MID TO AVE) ROUTINE
(R&1).

OBSERVE THAT THE
COMPUTER ACTIVITY
LIGHT IS ON UNTIL
THE COMPLETION OF
ROUTINF 41.

P&2/C0OLASSUS

P62/COLOSSUS

)

40

50

#60

#70

#80



371

+4

POSS
TEMP
HOL D

sessgsass

SNAP

COMMAND PRO-
GRAM ALARM AND
DISPLAY

Y05 NO9

R1- 01427

R2-

. R3-

COMMAND PROGRAM
ALARM AND DIS-
PLAY

V05 NO9

R1-

R2-

R3-
EXPECTED ALARM
CODE AT THIS
TIME IS 01426

WAIT 10 SEC

* % 4 # 4 4 5 & 8 8 S b 8 6 b % 8 b N BB SN E S Ao

INITIALIZE ENTRY DAP
ANC BODY ATTITUDE
CALCULATICNS AND
LEAVE IN STANDBY
STATE.

CALCULATE THE RE-
QUIRED GIMPAL ANGLES
TN GIVE CCRRECTY
ANGLE ©OF ATTACK OF
THE CM INTO THE AT-
MOSPHERE AT THIS
TIME ANC CONTINUE
CALCULATION EVERY
TWO SECCNNS UNTIL
COMPLETION OF THIS
PROGRAM, THESE GIM-

sssvedonasvnns

OBSERVE PROGRAM
ALARM L IGHT ON DSKY
AND DISPLAY OF ERROR
CODE {IMU REVERSED.
ZERC ROLL CON FDAI
BALL WILL MEAN LIFT
DOWN. }

OBSERVE PROGRAM
ALARM L IGHT ON DSKY
AND DISPLAY OF ERROR
CODE (IMU UNSATIS-
FACYORY)

)

P6&2/COLOSSUS

P62/COLOSSUS

#90

#100

#110

#120

#130



HOL D

SNAP

KLy

8AL

STORED IN NCUN 22,

ANGLES ARE

-

FLASH VERB-NOUN
sesesensesl0 REQUEST PLEASE

PERFCRM CM/SM SEPAR-

ATIO

N:
V50 N25
R1 — 0004l
R2 = BLANK
R3 - BLANK

LN I 2 2 I I R DY T RN R Y TN S B R T Y RN NEE BEE DN DR TN IR T T B Y R T TR R T DY B R T R R T ]

MONITOR DSKY:

ORSERVE VERB-NOUN

FLASH TC REQU

PLEASE PERFORM CM/SM

SEPARATION

SEPA"-
RATED.

PRIOR TO
COMMAND ING
CM/SM SEPAR-
ATION THE
GNC AUTO-
PILOT SHOULC
BE SWITCHED
TG FREE MODE
TO PREVENT
RCS ACTIVITY
IMMENTATELY
AFTER SEPA-
RATION

MOVE CM/SM
SEP SWITCH TO
UP ON CREW
SAFETY PANFL

" & & & 5 & 8 3 8 % & 3 & & s @

EST

4 & & & 8 & & B 0 ¥ ¥ B F 4 B B B * P

*« 8 3 & & ® B 2 % & F B B S B ¥ @

N

P62/COLOSSUS

P62/COLGSSUS

)

#140

#150

#1580

#170

#180
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WAIT FOR KFYBDARD .
ENTRY
TERMINATE FLASH UPON
RECEIPT OF PROCEEC.,

2P

«R

«0

«C

oF

.E

«D

TURN OFF LSm
RCS DAP

TURN ON ENTRY DAP
AND MATNTAIN ATTI-
TUDE HOLD.

[T XR N

HEI.D L) - -

sesvewsssssFLASH VERB-NOUN TO

SNAP « REQUEST RESPONSE AND
DISPLAY STORED DATA ...

Vo& N&l
++ RI-IMPACT LAY
+11 R2-IMPACT LONG
+4 RA-HFADS UP/DOWN
FDIT
PCR IMPACT LAT - LATI-
206 TUDE OF DESIRED IM-

PACT POINT. IN
DEGREES TO NEAREST
«N1 DEG. + IS NORTH

LA 2NN T I TN TR BN I I TR T R SR Y R T T R )

-

[N EEERENREE R

[ EEE R E NS ERRERNEE]

)

> = 08 » e

WHEN SATISFIED THAT
CM/SM SEPARATION

HAS SATISFACTORILY
OCCURRED WAIT —— SEC
FOR ADEQUATE SEPARA-
TION DISTANCE AND
KEY [N PRQCEEC.

MONITOR DSKY:
OBSERVE VERB-NOUN
FLASH TO REQUEST
RESPONSE AND CISPLAY
OF S/C ENTRY CATA
NOTE: LAT AND

LONG SHOULD HAVE
SEEN LOADEC BEFORE
ENTERING THIS PRO-
GRAM

« 5 8 8 » 8 s 8 e

4 8 2 8 & 8 5 8 2 4 b B 8B oSOt Ao

)

P62/C0LOSSUS

P62/COLOSSUS

#190

#200

#210

9220

#230
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P62/COLDSSUS

IMPACT LCNG - LONG-
ITUDE NF DESIRED [M-
PACT POINT. IN
DEGREES TO NEAREST
+01 DEG. + IS EAST

HEADS UP/DOWN — DE-
FINES ENTRY ROLL
ATTITUDE

+00001 FOR HEADS UP/
LIFYT DOWN

-00001 FOR HEADS
DOWN/LEIFT UP

AM T SATISFIED WITH .
THESE VALUES? .

Y

a & 8 * @

WAIT FOR KEYROARD
ENTRY s

esssssssssanssve KEY IN PROCFED .

.

TERMINATE FLASH UPON
RECEIPT OF PROCEED wes
OR NEW DATA

P. .NEW

Re oDATA

G. -

-
B & & B S & 8 8 & % N 4 8 & % & s 4 % & % 8 8 8 B & 8 & B s 8 N B 8 P B N A

“sessccsnssnanesnses KEY IN V25E AND
LOAD DESIRED
PARAMETERS

*

Ee. STORE NDATA

Dy ——————————m

ESTABLISH ATTITUDE

. COMMANDS FOR ENTRY

DAP NECESSARY TN
GIVE CORRECT ANGLE
OF ATTACK INTO ATMC-
SPHERFE

ROLL COMMAND -
BASED ON PREVIOUS
DEFINITION DF HEADS
UP/DOWN

ALPHA COMMAND -
TRIM ANGLE COF ATTACK
(TRIM ALPHA)
RETA COMMANC - ZERC

P&£2/7COLOSSUS

) ) )

#240

#250

#260

270

#280



355

TEMP
HOLD

[ EY N R ER ¥

MON

FOR LIFT DCWN
THIS ATTITUDE WILL
BE OBTAINED AFTER A
SEMPLE PITCH DCWN
MANEUVER FRCM THE
SEPARATION ATTITUDE.
FOR LIFT uP AN ADDY-
TIONAL 180 DEGREES
OF ROLL 15 REQUIREC.

TURN ON ENTRY DAP

DISPLAY ON DSKY DE-
SIRED FINAL GIMBAL

ANGLES:
Vo6& N22 .
Rl_ DG RGLL [CE RN E R XN LR NN ]
R2- IG PITCH .
R3I— MG YAW

IN DEGREES TO
NEAREST .01 DEG.

[S THE ANGLE ALPHA
ALREADY WITHIN 45
OEGREES?

-

N
»

WAIT UNTIL CV
ANGLE OF ATTACK
(ALPFAY IS WITH-
IN 45 DEGREFS
AND THEN WAIT

AN ACDITIONAL

21 SECCNDS.

LI I L I I T I

LI T B )
LY T B )

ANGLES.

MONITNDR DSKY:
OBSERVE DISPLAY
OF FINAL GIMBAL

* & ¢ 8 & 5 5 6 2B B & 9 ¥ P s 8 8 e & s s s 8 oo

)

P62/7C0OLOSSUS

PH2/7COLOSSUS

1290

#300

#310

#320

#3390

#1340



REV
REV
REV
REV
REYV

56

e7
o8
09
10
11

TERMINATE PROGRAM
62 ANC GO TO EMTRY-
INITIALIZATION
PROGRAM (P £3)

EXIT P62

CHANGE CCNTROL NNTES

PLR
PCR
PLCR
PCR
pPLR

MIT
MIT
MIT
MIT
206

32

41

66

152
EDTTORTAL

tsnssenrsssvan

P62/COLOSSUS

* 0 0 e 8

MONITOR DSKY:

OBSERVE TERMINATION

OF P 62 AND DISPLAY

0oF P 63 #350

-
EXIT P62



357

ENTRY-TNITIALIZATION PRCGRAM (Ps1) toGIc REV 06 04/709/68

PURPOSE: 1Y TC INITIALIZE THE ENTRY EQUATIONS.

{2} TO CONTINUE TO HOLC THE CM TC THE CORRECT ATTITUDE WITH RESPECT TC THE ATMOSPHERE FOR THE ONSET OF ENTRY
DECELERATICN.

{3) TO ESTABLISH ENTRY DSKY DISPLAYS,

{4) TO SENSE .05C ANC CISPLAY THIS EVENT TO THE CREW BY SELECTING THE ENTRY-POST 0.05G PROGRAM (P64,

ASSUMPTIONS: (1) THE PROGRAM IS AUTOMATICALLY SELECTED BY THE ENTRY-CM/SM SEPARATION AND PRE-ENTRY MANEUVER PROGRAM (P62},

t2) THE ASTRONAUT MAY PONITOR N64(G,VI4R TO TARCE DURING THIS PROGRAM BY KEYING IN V&6 N64E. HE ALSC MAY MONITOR Né68
{BETA, VI, HCCT) BY KEYING IN V16NGSBE. '

PROG cMe GROUND CREW CHECKLIST TIME TOTAL
CONT TIME
«CHMC PREG
« SELECTICON

——— e ———————

START ENTRY -

INITIAL IZAY ION

PROGRAM {63) . o
DISPLAY PRDGRAM 63 essssvsssssssscnnsse MONITOR DSKY:Z

---------------- - . OBSERVE DISPLAY OF

PROGRAM 63

PERFORM ENTRY

INITIALTZATION .

ROUTIMF WHICH #20
INCLUDES:

P63/{0LOSSUS



TEMP
HOLD

ses sraasa

MON

Wy

A-CGNTINUE CALCU-
LATION OF INITIAL
ROLL ANGLE BASFED ON
THE LATERAL RANGE CF
THE LANDING TARGET
AND HEADS UP/HEADS
DOWN AS SPECIFIED.

B-CONTINUE CALCULATICN

OF DESIREL CM
PITCH AND YAMW

ATTITUDE AS DETERM]-

NED BY THE VEHICLES

POSITION AND VEL-
OCITY W.R,T. THE
ATMOSPHERE. PRICR
TO 056 THIS
ATTITUDE IS ZERO
STIDESLIP ANC ANCLE
OF ATTACK NEAR
TRIM VALUE.

MAINTAIN CM ATTITUCE
FCR LIFT VECTOR up/
DOWN, AS SELECTED,
ZERO SIDESLIP,

AND TRIM ANGLE OF
ATTACK

DISPLAY ON DSKY:
V06 Nb64
R1-G
R2-VI
R3-R TC GO

-
(IR RN R R R RN AN ERER NN

MONITOR DSKY:
OBSERVE DISPLAY 0OF
Gs VI AND R 7O GO

B 2 8 5 & 9 2 B w8 % 8

P&3/COLOSSUS

P6&3/COLOSSUS

)

#30

#40

#50

#60

70



359

G-ACLELERATION IN G
TC NEAREST .016

VI-INERTIAL VELOCITY
IN FPS TO NEAREST
FPS

R YO GO — RANGE TC
GO TO THE DESIRED
SPLASH POINT
ASSUMING SPLASH
POINT LOCATED AT
CALCULATED IMPACT
TIMF, IN NAUTICAL
MILES TO NEAREST

«1 NM. NEGATIVE ANC
CCUNTING DOWN WHEN
APPROACHING TARGET,
POSITIVE ANLC COUNT-
ING UP WHEN LEAVING
TARGET.

. 4 & ¢ ¢ 5 0 »

WAIT FOR .05G
INDICATION

-

ENTRY LOGIC DETECTS
« 056

CHANGE ENTRY DAP
FROM ATTITUDE HOLD
IN ALPHA AN[C BETA TN
RATE DAMPING IN
PITCH ANN YAM, ROLL
UNCHANGED.

* ¢ s s @

MONITOR GNCS CONTROL
OF PRE - .05G CM
ATTITUDE:

{1} DSKY:
RI-G-INCREASING
R2-VI-NOMINAL

R3-R TO GO
NEGATIVE AND
COUNT ING DOMWN
WHEN APPROACHING
TARGET, POSITIVE
AND COUNTING uP
WHEN LEAVING
TARGET.

{2} FDAI:
ATTITUDE RATES
LESS THAN—DEG./
SEC.

ATTITUDE ERRORS
LESS THAN --DEG.

)

P63/COLOSSUS

P63/COLNSSUS

#80

#90

#100

#110

#120



P&3/COLOSSUS

[ R RN RN

TERMINATE P63 AND €0 seseacasssconasassss MONITOR NSKY: .
TO ENTRY-POST 0.05G . DBSERVE TERMINATION . #130
PROGRAM (P&4) OF P63 AND DISPLAY .
- GF P64 .
- .Y ‘N -
» LR R 3 - -
. EXIT P63 . .
. . . #140
L] L] -
. HAS 0.05 G OCCURRED .
. YET ACCORDING TQ FMS
* mem— L]
. .Y N .
. GO TO BACK UP . . 150
. PROCEDURES . .
- —— - -
. HAS .05G COCCURRED .
. YET ACCORDING TO .
. SEAT OF PANTS .
. .Y N . #160
- L] *apaBsy
- .
. GO TO BACKUP
. PROCEDURES
ase #170

EXIT P63

LE/Y,)
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CHANGE CONTRPCL NNTES

REV (6 PCR MIT 66 0C2400C0
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?63

PURPOSE:

ENTRY - P(OST C.05 G PRCGRAM (P64} LCGIC REV 07 11/27/48

th

(21
(31
(4)
(5}

(&)

ASSUMPTIDNS: (1)

PROC
CONTY

{21

TO START ENTRY GUICANCE AT .05G SELECTING RCLL ATTITUDE, CONSTANT DRAG LEVEL, AND DRAG THRESHOLD, KA, WHICH ARE
KEYED TO THE .05G POINT,

SELFCT FINAL PHASE (P6T) IF V <2T7000 FPS WHEN .26 DCCURS,

ITERATE FOR UPCCNTROL SOLUTION (P651 IF Vv >2700G FPS AND 1F ALYITUDE RATE AND DRAG LEVEL CONDITIONS ARE SATISFIED
SELECT FINAL PHASE (P67} IF NO UPCCNTRCL SCLUTION EXISTS WITH VL >18030 FPS,

TD ESTARLISK THE 0.05 G MCDE IN SCS.

TO CONTINUE ENTRY LCSKY DISPLAYS.

THE PROGRAM IS AUTCMATICALLY SELECTED BY THE ENTRY INITIALIZATION PROGRAM (P 63).

THE ASTRONALT MAY MONITOR N&4(G4VI,R TC TARG) CURING T+IS PROGRAM BY KEYINC IN VI6N&64E. HE ALSO
MAY MODNITOR N68B (BETA, VI, HDOT} BY KEYING IN V16 N&BE.

CMC GRCUND CREW CHECKLIST TIME TOTAL
TIME
+CMC PRCG,
«SELECTICN

START ENTRY-POST
0.05 G PRCGRAM

{P 64)

#10
DISPLAY PROGRAM 54 ssscsssesassssssnanse MOCNITAR DSKY:
------------ . NRSERVE DISPLAY OF
PROGRAM 64
#20

P64/COLOSSUS

# 0 5 8 4 2 & a 0a

r % & & 5 a8 @



TEMP
HOLD .

MON .

+
+07
+07
4
EDIY
PCR
206

364

4 & & % 8 4 3 * 8 & * &

DISPLAY ON DSKY:
V06 N&E
R1-BETA
R2-VI
R3-¢ 0OT

BETA-COMMANCED BANK
ANGLE. [N DEGREES
TO NEAREST .01
DEGREE

VI — INERTIAL
VELDCITY. IN FPS TC
NEARESY FPS

H DOT - RATE

OF CHANGE OF
ALTITUDE ABOVE PAC
RADIUS, IN FPS TO
NEAREST FPS.

PLUS FDR INCREASING
ALTITUDE, MINUS FOR
DECREASING ALTITUCE.

COMMAND CM ATTITUCE
IN ACCORDANCE WITHE
CMC ENTRY LCGIC

X RN Y R NN FEEE R PR NN

SFT 0.05 G ENTRY
SWITCH ON SCS
CONTROL PANEL TO ©ON

MONITOR G+N CCNTROL

OF ENTRY:
{A) FDAI:
ATT ERRORS LESS
THAN --DEG

ATT RATES LESS
THAN —DEG/SEC

BALL INCICATES
LIFT VECTOR
DIRECTION COR-
RELATION MITH
BETA

(B} DSKY:
R1-BETA VARIES
TO LIMIT G AND
CCNTROL LIFT
VECTOR

R2 - V1
DECREASING
R3-H DOT

& & % 2 & 8 # B3 2 &2 & & 3 6 4 & 4 5 2 @

P64/COLOSSUS

#30

#40

#50

#60

P&64/COLOSSUS

)



365

REY 76
RFV 77

TERMINATE P64 AND GO
TC ENTRY-UP CONTRCOL
PHASE PRNGRAM {P&5)
IF v FQUAL T0 0OR
GREATER THAN 27000
FPS ANC CONSTANT
DRAG CONTRIL HAS
BROUGHT RANGF PRE-
DICTICN TO WITHIN
25 NM DOF DESIRET
RANGE. IF V¥V < 27460
FPS, DSKY WILL DIS-
PLAY P67

-
# 8 8 8 8 & % 8

EXIT P&4

CEANGF COATROU NOTES

PCR MIT A6
PCP 236 ENITCPIAL

-
L I R D D TR D T Y R R B R T T N B R I I I I )

EXIT Ph4

e

Po4/COLOSSUS

#70

¥80

#39



THIS PAGE INTENTIONALLY LEFT BLANK



S
e
—

367

ENTRY = UP CONTRCL PRCGRAM (P65} LCGIC REV 08 11/27/68

PURPOSE : (1Y TO EXECUTE ENTRY — UP CCONTRCL GUIDANCE WHICH SYEERS THE CM TO A CONTROLLED EXIT (SKIP OUT} CONCITION.

(2) TO ESTABLISKF ENTRY — UP CONTRCL DISPLAYS WHICH ARE USED IN CONJUNCTION WITH THE EMS TO GETERMINE FOR THE ASTRO-
NAUT IF THE BACKUP PRCCEDURES SHNULD RE IMPLEMENTED.

2
(3) T0O SENSE EXIT (CRAC ACCELERATION LESS THAN Q7 FPS ) AND THEREUPON TO SELECT THE ENTRY — BALLISTIC PHASE
PRCGRAM (P66},

{4} WHERE RDOT IS NEGATIVE AND THE v IS SUFFICIENTLY LOW {(Vv-VL-C18 NEG), PROGRAM WILL EXIT DIRECTLY YO Pa&T
{F INAL PHASE),

ASSUMPTIONS: (1) THIS PROGRAM IS5 AUTOMATICALLY SELECTED BY THE ENTRY — POST 0.05G PROGRAM (P64) WHEN CONSTANT DRAG CONTROL HAS
BROUGHT RANCE PREDICTICN TO WITHIN 25 N.M. OF THE DESIRED RANGE., IT IS SKIPPED IN EARTH ORBIT MISSIONS.

{2) THE ASTRONAUT MAY MONITOR NE4(GyVIsR TC TARG) CURING TFKIS PROGRAM BY KEYING IN V1&N&4E. HE ALSO MAY MONITOR
N6B {BETA, VI, HDOT) BY XKEYING IN V16 N6BE.

(3) MANUAL RESPCNSE TO N69 IS NOY NECESSARY TO TERMINATE Pé5. SELECTION OF EITHER P66 DR P6T BY ENTRY GUIDANCE PRO-
YINES AUTCMATIC TERMINATION,

PROC CMC GROUND CREW CHECKLIST TIME TOTAL
CONT TIME

«CMC PRCG
« SELECTICN
LI

START ENTRY - Ue
CCNTROL PHASE
PROGRAM {65)

——— e ————————— %10
. . MONITOR DSKY:
------------------- esessssasssennsseesse OBSERVE DISPLAY COF
DISPLAY PROGRAM 65 . PROGRAM 65
#20

P65/COLASSUS

« 8 * 8 3 9 8



HOLD

R E R XY NN

MON

++
+08

L L B A

+*

+08

5 o

FLASH VERB-NCOUN TOQ
REQUEST RESPONSE AND
DISPLAY PRE-COMPUTEL
EXIT CONDITIONS

Vié N69
Rl — BETA
R2 - DL
R3 - VL

BETA — COMMANDEN
BANK ANGLE, IN DEG—
REES TO NEAREST Q.01
DEGREE

DL — DRAG ACCELERA-
TION AT SKIP OUT 1IN
GS TO NEAREST

0.01 G (QT)

VL - SKIP OUT
VELOCITY. IN FPS TQ
NEARESY FPS.

DO EITHER:

WAIT FOR KEYBOARD
ENTRY

TERMINATE FLASH UPON
RECEIPYT OF PROCEEC
OR FLASH IS AUTAH-~
MATICALLY TERMINATEC
UPON RECEIPT BY
ENTRY GUIDANCE OF
PEd6 OR PHT.

P
R
«C
-c
‘E
«F
ID

[ ERE RN NN REIEERNERLEEN]

MONITNR DSKY:
OBSERVE VERB-AOUN
FLASH TO REQUTST RE-
SPCNSE AND CISPLAY
OF BEfA, CLs AND VL

RECORC CONTENTS OF
R1l, R2, ANC R3 FOR
LATER USE WITH EMS

o o

KEY IN PROCEED

P&5/COLOSSUS

PES/COLDSSUS

)

#30

#40

#50

#560

#70
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369 .
. P6S/COLOSSUS

TEMP e —————
HOLD . DISPLAY ON DSKY: MONITOR GEN CONTROL
LA B N N N N V06 N68 - UF EN‘RY:
nm L] Rl - aETA LA B B I L N I IR N tA, FDA[:

R2 - VI . ATT ERRORS LESS

R3 - H DQT THAN -- DEG

ATT RATE LESS
BETA - COMMANDED THAN —-- DEG/SEC. #80

BANK ANGLE. IN
DEGREES TO NEARESY
0.01 DEGREE

VI — INERTIAL VELO-
CITY. IN FPS TO
NEAREST FPS

H DOT - RATE OF

CHANGE OF ALTITUDE #90
ABOVE PAD RADIUS

IK FPS TN NEAREST

FPS. PLUS FCR

INCREASING MLTITUDE

MINUS FOR DECREASING

ALTITUDE.
L]
. (B) DSKY: 7100
R1 — BETA VARIES
COMMAND CM ATTITUDE TO LIMIT G AND
IN ACCORDANCE WITH CONTROL LIFT

CMC ENTRY LCGIC VECTOR

R2-¥1 DECREASING
R3-H DOT —===

NOTE: BACKUP PROCE- #110
DURES SHOULD BRE

[ PLEMENTED IF THIS

DSKY DISPLAY AND/OR

EMS INDICATE CIVERG-

ENCE FROM ACCEPTABLE

OPERATICNAL

ENVELOPE

#i20

P65/COLOSSUS

LA I I I L T T O L T N T T T S T S S S T

* & 5 & 5 & B8 B e & g @



REV
REV
RFV

30

L]
o7
07
o}

s & % & & 3 8 % 4 % ¥ 6 & » & & 8 @

WHEN RDCT IS NEGATIVE

AND THE VELCCITY IS .
SUFFiCIENTLV LUH LI R A N I B N L
{y-vL-C18 NEG) GO .

DIRECTLY TG P67

. TERMINATE P&5 AND
GO TO ENTRY -
BALLISTIC PHASE
PROGRAM (P66}

EXIT P65

CHANGE CCNTRCL NOTES

PCR MIT 66
PCR MIT 481
PCR MIT 206
EDITORIAL

)

*® & & ¢ @

FOR A NOMINAL LUNAR
MISSION ENTRY CMC
WILL GO DIRECTLY TO
P66 WHEN CRAG ACCEL-
ERATION FALLS BELOW
EXIT (SKIP OUT}
THRESHOLD TIF Q7 FPS
SQUARED.

MCNITOR DSKY:
OBSERVE TERMINATION
OF P65 AND DISPLAY
aF P66

S B 8 F & 8 & 0 & 8 b

.

EXIT P65

P65 /COLOSSUS

4130

#140

#150
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PURPOSE:

ENTRY

ASSUMPTIDONS: (1)

PROG
CONT

t2)

-~ BALLISTIC PRCGRAM (P661) LCGIC REV 07 05/01/68

TO MAINTAIN CM ATTITUDE DURING BALLISTIC (SKIP OUT) PHASE FOR ATMOSPHERIC RE-ENTRY,

2
TO SENSE RE~ENTRY {DRAG ACCELERATIDN BUILDS UP TO Q7 ¢ 0.5 FPS OR APPROX. 0.2G) AND THEREUPON TO SELECTY THE
ENTRY — FINAL PHASE PROGRAM {P&T).

TH1S PROGRAM [S AUTOMATICALLY SELECTED 8Y THE ENTRY — UP CONTROL PROGRAM (P65) WHEN DRAG ACCELERATION BECOMES
2
LESS THAN C7 FPS .

THE ASTRONAUT MAY MONITOR Né&4 (G, VI. R TC TARG) OURING THIS PROGRAM BY KEYING IN V16 N64E. HE ALSO MAY MONITOR
N&6BR (BETA, VI, HDDTY BY KEYING IN V16 N6BE.

CMC GRCUND CREW CHECKLIST TIME TOTAL
. TIME

«CMC PRCG
« SELECTION
-

LN

STARY ENT
LISTIC PR

RY - BAL-
QGRAM [P&6)

- #10

ROGRAM 66 sesssessescscsacsness MONITOR DSKY:
- . OBSERYE DESPLAY DF

ESTABLTSH
COMMANDS
DAP NECES
GIVE CORR
DF ATTACK
ATMOSPHER
ROLL C
MAINTA
coMPUuT

PROGRAM 65

#20
ATTITUDE

FOR ENTRY

SARY TO

ECT ANGLE
INTO THF

E:

CMPFAND -

N LAST

EN VALUE #30

P&6/COLOSSUS

* # 9 & & & & 2 ¥ = B 20 PP B
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+ 0O
pur

TEMP
HOL D

MON

e b

FROM ENTRY
GUICANCE UNLESS
ACCELERATION GODES
BELOW .05 G IN
WHICH CASE MATN-
TAIN IERM DEGREES
UNTIL TERMINATION
OF Péb.

ALPHA COMMAND-
TRIM ANGLE OF
ATTACK {TRIM
ALPHA)

B8ETA COMMAND-
IERO.

CALCULATE FINAL
GIMBAL ANGLES RE-
QUIRED RASEC ON PRF-
SENT STATE VECTNR,
REPEAT CALCULATION
EVERY TwO SECDNDS
UNTIL TERMINATION CF
P6b,

NDISPLAY ON DSKY:
THE DESIRED GIMBAL
ANGLES 7O WHICH TFE
ENTRY DAP WILL ORI-
ENT THE (M

V06 N22

R1-CG ROLL

R2-1G PITCH

R3I-—MG YAW

Atl COMMANDED GIMBAL
ANGLES IN DEGREES TO
NEAREST 0.01 CEGREE.,

" % 8 8 % 5 8 4 = 8 * & 9

IER AR R NYNERYNRENEEN R ]

s 8 @ & 8 ® 5 & & 0 & & 4 9 % & B 8 8 B 8 4 s " B F 4 B S K & s "o

MCNEITOR GNCS CONTROL
OF ENTRY:

FDAL: ATTITUDE
ERROR NEEDLES —
DIFFERENCE BRETH-
EEN THE TOTAL DE-
SIRED ATYITUNE
AND THE ACTUAL
ATTITURE (FLY TO
POLARITY).

BALL: ACTUAL GIMBAL
ANGLES READ ON BALL
SHOULD AGREE WITH
COMMANDED GIMBAL
ANGLES READ ON DSKY.

s " 0 8 s

P66/COLOSSUS

P&6/COLOSSUS

)

#40

#50

#60

#7T0

80
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CCMMAND CM ATTITUCE
N ACCORDANCE WITH
CMC ENTRY — BALLTS-
TIC PHASE LCGIC
RCLL ANGLE IS HELD
AT EXIT RCLL ATTI-
TUDE, PITCH AND YAW
ATTITUDE IS CETER-
MINED BY THE VEHICLE
POSITION AND VELD-
CITY W.R.T. THE
ATMOSPHERE, THIS
ATTITUDE IS ZERD
SIDESLIP ANL ANGLE
OF ATTACK NEAR THE
TRIM VALUE.

NCTE: THREE AXIS DAP
CONTROL WAS REGAINECD
WHEN LESS THAN 0.05
G WAS SENSEU AND
WILL BE REL INQUISHED
WHEN 0.05 G IS AGAIN
SENSED.

TERMINATE P66 AND GC
TO ENTRY-FINAL PHASE
PROGRAM {P&T) WHEN

‘DRAG ACCELERATEION

BUILDS Up 2
70 Q7 + 0,5 FPS

EXIT P66

I EEERENEEREINENEENENY

4 8 & & & * 8 & % 8 4 P oA BB E 8B P K & BRSNS AT Ao

MONITOR DSKY:
OBSERVE TERMINATION
OF P6& AND DISPLAY
0oF P67

EXIT P66

)

P6&/COLOSSUS

"0

#100

#110

#120



CHANGE CONTROL NOTES

REV 06 PCR MIT 66 00176000
REY 07  PCR NASA 155 00177000
"



95

PURPNSF:

ASSUMPTIONS: (1)

PROG
CONT

APOLED COMPUTFR LOGTIC CHFECKLIST INTERFACE

ENTRY — F[IMAL FHASF PRNGRAM {PAT)

2

LeGIC REY 09
CHECKLIST RFV 10

11/29/4R
Q4/f27/4R

(1Y  TO CONTINUF ENTRY CUINDANCE AFTER Q7 + 0.5FPSr (MR APPROX, 0.2G) UNTIL TFRUMINATION OF STEERING WHEN THE CM
© VELDCITY WRT FARTH = 1000 FT/SEC (ALTITUDE [S APPROXTMATFLY 65,000 FT.4,

127 10O CONTINUF ENTRY DSKY DISPLAYS.

THF PROGRAM IS AUTOMATICALLY SELECTED AY:

fA) P65 WHEN ADOT IS NEGATIVE AND THE V IS SUFFI

CIFNTLY LOW {V-VL-C18 NEG)
2

{B) PeA WHFN NRAG ACCELERATION RUILDS UP TO Q7 + 0.5 FPS. (0R APPROX, 0.20G1}

(CY PH4 YTF NI (PCONTRPL SOLUTION EXISTS WITH Vi > 18000 FPS

(2 THE ASTPONAYUT MAY MOMITOR N64 {G,VI,R TO GO} DURING THIS PROGRAM BY KEYINSG

N68 (BETA, VI, HDNT) BY KEYING IN VI&NGBE.

CMe CROUND

« ML PROG.
+SELFCTICN

-

START ENTRY-FINAL
PHASE PROCRAM (P 671}

LI 2 T TS S R S RO I I

CREW

MONTITNR NSKY:
NASERVE DISPLAY NF
PRNGRAM &7

CHECKLIST

IN V16 Nb&4E,

HE ALSD MAY MONITOR

TIME TOTAL
TINE

210

%20

BLT/COLOSSUS



TEMP
HOoLn

MON

e
+09
+4

PCR
528

(17

-

*

NISPLAY ON SKY:
V06 N56
R1-BETA
R?-X RNG ERP
R3-NWN RNG TRR

BETA-COMMANDED
BANK ANGLF. IN
DEGREFS TN MFAREST
«01 DEGRFFE

X PNG FRR - M
SALUTINCN FOR CRNDSS
GANGE ERROR, ONS—
IYIVE IF NN THF
SOUTH NF THE
TARGET PLAMF, MNEG-
ATIVE 1F ON THE

NORTH OF THF TARGET

PLANE. IN NAUTICAL
MILES TO THF NFEAR-
EST .1 NM.

DHN RNG FRR — CMC
SOLUTION FOR DOWN
RANGF ERRPR (QEC-
REASINGY PNSITIVE
FOR OVERSHDOT,
NFGATIVE FNR UN-
DERSHODT, 1IN NAUT-
ICAL MILES TN
NEAREST .1 NM,
{PREDANGLE-THETA)
NOTE: THE DWN RNG
ERR DISPLAY WILL
AF Q099 .9 NM ONCF
THF TARGFT HAS
BEEN NYERSHNT,

CNMMAND CM ATTITYCF
TN ACCNRNAMCE WTTH
CMC ENTRY | NGTF

* a2 * & 8 e 8 »

IR EEREERE R NN NN

MONTTNR G+N CTONTENL
NF ENTRY:

LAYFDATY:
ATT ERRORS LFSS
THAN —-DEG

ATT RATES LESS
THAN ——DEG/SEC.

BALL INDICATFS
LIFT VFCTNR
DIPECTION CnR—
PELATION WITH
RETA

{R) DSKY:
RI-RETA VARIFS
TN L IMIT G AND
CONTROL LIFT
VFCTOR.

R3- NDWN RNG ERR
- NECREASTNG

PETICOLOSSUS

PET/COLDOSSUS

)

#30

240

#590

70
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HOLN.

MON

»

WALT UNTIL M
VELOCITY WRT EARTH =
1090 FPS

FLASH VERB-NOUN T0
REQUEST RESPONSE AND
NISPLAY:

V16 N&7

R1-RTNGN

R2-L AT

R3I- LONG

RTOGO-RANGE TO GO TN
TARGET, IN MAUTICAL
MILES TO NEARFST .1
NM, NEGATIVE AND
NECRFASTING WHEN AP-
PROACHING TARGET,
POSITIVE ANDC IN-
CREASING WHEN LEAV-
ING TARGET.
LAT — LATITUDE NF
PRESENT POSITINN, IN
DEGREFS TO NFARPEST
« 01 DEG.

{+ IS NORTH)

LONG = LONGITUNE NF
PRESENT PNSITION, IN
DEGREES T NFAREST
«01 NEG.

t+ 15 EASTY

* a2 4 8 & 8 4 % s & B " o8B oaeors

MONTTOR DSKY:
OBRSERVE VERR-NNUN
F1ASH TO REQUEST RE-
SPANSE AND DYSPLAY
PRESENT POSITION AND
RANGF TD GO

-

HOLD CONSTANT ATT]-
TUDF MANUALLY (FULL
LIFT UP OR DOWN, NF-
PENDING DN RTOGN)
UNTIL CHUTF DEPLOY-
MENT,

MONTTNR ALTIMETER
AMD STANDRY TN BACK-
UP MESC FOR CHUTE
DFPLOYMENT

)

P&ET/COLOSSUS

PET/COLOSSUS

#8380

#90

#100

%110

#120



REV 07
RFY 0NR
REV 09

37%

LI T

WAIT FOR KFEYROARD
ENTRY

TERMINATF FLASH UPON
RECFIPY DF PRNCEFD

TURN OFF FNTRPY DAP

00 ROUTINE ROO

.
EXIT Pe7T

CHANGFE CONTRCY NNTES

ore MIT A6
LR 206
PCR 528

-
TsssssseBEEIRE R NSRS Y

WHEN CM IS ON THE
CHUTES KEY IN
PROACEED

N0 ROUTINE ROO

EXIT P&7T

PeT/COLOSSUS

#130

140

#150
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