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The Mission Control Center at the Johnson Spaceflight Center &S‘o > \
in Houston, and especially its Mission Operations Control /\
Room (MOCR), may be NASA's most wall-known historical

landmark-even though very few people would recognize the
outside of the building that housed the room and its
sophisticated computing technologies and instruments. Most
Americans are familiar with this room through lelevision
broadcasts of tha MOCR: during Apollo flights, which made an
ordinary telavision the world's window to the "nerve center” of
NASA's missions.
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MISSION RULES
SECTION 3 MISSION RULE SUMMARY

R ITEM

3=49

' POWERED DESCENT PHASE '

PDI IGNITION

THE FOLLOWING ACTION WILL BE TAKEN===

le AUTO ULLAGE GOOD
= IF NO AUTO DPS IGNs FLIGHT CREW PERFORM MANUAL DPS IGNITION
2e NO AUTO ULLAGE
=FLIGHT CREW BACK UP THE ULLAGE MANEUVER
=IF NO AUTO DPS IGN FLIGHT CREW WILL NO=GO PDI
PDl TO LO GATE

POWERED DESCENT WILL BE ABORTED FOR THE FOLLOWING=

As LR DATA IS REWUIRED FOR LANDING = NO LR DATA BY 10 K FT = ABORTs

le LR CONVERGENCE (ALTITUDE ONLY) = DATA NOT BEING ACCEPTED OR CONVERGING

FOLLOWING LOCKON FOR 60 SECONDS = ABORTa

2e LR DATA ACCEPTED AND CONVERGED CONTINOUS TO P=64 = CONTINUE MISSION IF LOSS
OF LOCK OCCURS IN P=64s

3e LR DATA ACCEPTED AND CONVERGED WITH SUBSEWUENT DROPOUT = CONTINUE TO P=64.
(A) LANDING RADAR REGAINED IN P=64s

(1) DELTA H LESS THAN 1000 FT BETWEEN PGNS AND LR = CONTINUE MISSIONs

AGSe
(B) LR NOT REGAINED IN P=64 = ABORT.

be LATE LR LOCKON WITH DATA BEING INCORPORATED AND CONVERGING =

P=64s

CONTINUE TO

(A} DELTA H LESS THAN 1000 FT BETWEEN PGNS AND LR = CONTINUE MISSIONe

FOLLOWING AGS=PNGS VELOCITY DIFFERENCES===

DELTA X DOT {(DOWNRANGE) GREATER THAN +/= 45 FPS
DELTA Y DOT (CROSSRANGE) GREATER THAN +/= 90 FPS
DELTA Z DOT (RADIAL) GREATER THAN +/- 35 FPS

De PGNS ALTITUDE LESS THAN 189000 FEET AND PNGS NAVIGATION ERRORSs CONFIRMED BY
NOT BY AGSs CAUSE THE MSFN-PGNS RADIAL VELOCITY DIFFERENCE TO EXCEED MINUS 20 FPS PRIOR
LANDING RADAR ALTITUDE INCORPORATION AND CONVERGENCEs

Ee PNGS NAVIGATION ERRORS CONFIRMED BY DOPPLER RESIDUALS BUT NOT BY AGS» THAT
FOLLOWING MSFN=PNGS VELOCITY DIFFERENCES===

RESULT IN
DELTA Y DOT (CROSSRANGE) GREATER THAN +/- 200 FPSe
DELTA Z DOT (RADIAL) GREATER THAN +/= 35 FPS,

NOTE==~RULES C AND E ARE INDEPENDENT OF ANY TYPE OF LANDING RADAR UPDATE. FOR RULES B AND
SWITCHOVER TO AGS WILL BE PERFORMEDe

(2) DELTA H GREATER THAN 1000 FT BETWEEN PGNS AND LR = ATTEMPT MANJAL LANDING IN

(B) DELTA H GREATER THAN 1000 FT BETWEEN PGNS AND LR = ATTEMPT MANUAL LANDING IN AGSe

Be PGNS ALTITUDE LESS THAN 224000 FEET AND PNGS NAVIGATION ERRORSs <CONFIRMED BY MSFN OR
DOPPLER RESIDUALSs THAT CAUSE THE AGS=PGNS RADIAL VELOCITY DIFFERENCE TO EXCEED MINUS 10
FPSs PRIOR TO LANDING RADAR ALTITUDE INCORPORATION AND CONVERGENCE (A MINUS VELOCITY
DIFFERENCE INDICATES THAT THE AGS TRAJECTORY 1S LOWER THAN THE PNGS TRAJECTORY)s

Ce PNGS NAVIGATION ERRORSs CONFIRMED BY MSFN OR DOPPLER RESIDUALSs THAT RESULT IN THE

DOPPLER BUT

T0

THE

Cr

MISSION [REV |DATE FECTION GROWP

NASA - Manned Spacecraft Center

MISSION RULES
SECTION 5 TRAJECTORY AND GUIDANCE

ITEM

5=89

5=90

5=91

LR

Ae

Be

Ce

De
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DATA 1S REWVIRED FOR LANDING==NO LR DATA BY 10K FT =ABORTe

LR CONVERGENCE (ALTITUDE ONLY} - DATA NOT BEING ACCEPTED OR CONVERGING FOLLOWING LOCKON FOR
60 SECONDS = ABORTs

LR DATA ACCEPTED AND CONVERGED CONTINUQUS TO P=64 = CONTINUE MISSION IF LOSS OF LOCK OCCURS
IN P=64e

LR DATA ACCEPTED AND CONVERGED WITH SUBSEWUENT DROPOUT = CONTINUE TO P=64s
1 LANDING RADAR REGAINED IN P-64s
(A) DELTA H LESS THAN 1000FT BETWEEN PGNS AND LR = CONTINUE MISSIONe
(g) DELTA H GREATER THAN 1000 FT BETWEEN PGNS AND LR = ATTEMPT MANUAL LANDING IN AGSe
2 LR NOT REGAINED AT P=64 = ABORTs
LATE LR LOCKON WITH DATA BEING INCORPORATED AND CONVERGING = CONTINUE TO P-64.
1. DELTA H LESS THAN 1000 FT BETWEEN PGNS AND LR = CONTINUE MISSIONs

2. DELTA H GREATER THAN 1000 FT BETWEEN PGNS AND LR = ATTEMPT MANUAL LANDING IN
AGSe

POWERED DESCENT WILL BE TERMINATED FOR===

1. PGNS ALTITUDE LESS THAN 224000 FEET AND PNGS NAVIGATION ERRORSs CONFIRMED BY

MSFN OR DOPPLER RESIDUALSs THAT CAUSE THE AGS-PGNS RADIAL VELOCITY
DIFFERENCE TO EXCEED MINUS 10 FPSs PRIOR TO LANDING RADAR ALTITUDE
INCORPORATION AND CONVERGENCE (A MINUS VELOCITY DIFFERENCE INDICATES THAT

THE AGS TRAJECTORY IS LOWER THAN THE PNGS TRAJECTORY).
2e PNGS NAVIGATION ERRORS» CONFIRMED BY MSFN OR DOPPLER RESIDUALSs THAT RESULT
IN THE FOLLOWING AGS=PNGS VELOCITY DIFFERENCES===
DELTA X DOT (DCWNRANGE) GREATER THAN +/= 45 FPS
DELTA Y DOT (CROSSRANGE) GREATER THAN +/= 90 FPS
DELTA Z DOT (RADIAL) GREATER THAN +/= 35 FPS

EN PGNS ALTITUDE LESS THAN 18»000 FEET AND PNGS NAVIGATION ERRORS» CONFIRMED BY
DOPPLER BUT NOT BY AGSs CAUSE THE MSFN=PGNS RADIAL VELOCITY DIFFERENCE TO
EXCEED MINUS 20 FPS PRIOR TO LANDING RADAR ALTITUDE INCORPORATION AND
CONVERGENCE.

b PNGS NAVIGATION ERRORS CONFIRMED BY DOPPLER RESIDUALS BUT NOT BY AGSs THAT
RESULT IN THE FOLLOWING MSFN=PNGS VELOCITY DIFFERENCES=-:

DELTA Y DOT

DELTA Z DOT

(CROSSRANGE) GREATER THAN +/= 200 FPSe
(RADIAL) GREATER THAN +/= 35 FPSs
NOTE===RULES 2 AND 4 ARE INDEPENDENT OF ANY TYPE OF LANDING
RULES 1 AND 2+ SWITCHOVER TO AGS WILL BE PERFORMEDe

UPDATEs FOR

RADAR

Se COMMANDED THRUST INCREASING PRIOR TO THROTTLE DOWN OR P63 TGO=80 SEC.
6o RESERVED

Te NO THROTTLE RECOVERY BY P63/664 PROGRAM SWITCH PLUS 15 SEC.

8 FAILURE TO ACHIEVE FTP BY NOMINAL TIG +31 SECe (ABORT AT GTC DIVERGENCE).
e FAILURE TO ENTER P64 WHEN TGO EQUALS 60 SECONDS.

10s THE FOLLOWING PNGS ALARMS===20105» 00214» 20430» 20607s 21103s 01107» 21204»
213029 21501 00402 (CONTINUING) e

POWERED DESCENT MANEUVER WILL BE TERMINATED AND AN ABORT REQUESTED IF THE TIME
ABORT BOUNDARY IS5 VIOLATEDe

BIASED DPS

ABORT WILL NOT BE REQUESTED FOR A PNGS FAILURE AFTER A PNGS INDICATION THAT THE HIGH GATE

TARGETING CONDITIONS HAVE BEEN ACHIEVED.

11/1/70 MSSIOM RULE
[SUMMARY

APOLLO 14 FNL POWERED DESCEA

MISSION REV | DATE SECTION GROUP PAGE
APOLLO 14| FNL | 11/1/70 TRAJECTORY AND DESCENT
GUIDANCE =12
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. . : Simulator portion
Pro Number of S}mulator Simulator time Total training of total training
gram time, hr | per crewman . .
crewmen program time, hr| program time,
(a) (average}, hr
percent
Mercury 7 1 330 190 4 038 33
Gemini 20 6 964 348 17 991 39
Apollo {through 32 29 967 936 69 248 43
mission 15)
Total 59 38 261 -- 91 277 42
Apollo Integrated Simulation sessions, days
Mission
CMS/MCC LMS/MCC CMS/LMS/MCC Total
1 18 0 0 18
8 14 0 0 14
9 10 2 8 20
10 11 0 7 18
11 7 4 7 18
12 10 3 12 25
13 13 5 9 27
14 15 T 13 35
15 19 5) 1 31
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Network Configuration for AS-5
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Discussion Groups

* Cox Chapter 19 (“There Will Always Be People Who Want to Work in That Room”)

 The creation of Mission Control

* Mission Control video
* Interviews with several flight controllers

* Tsiao Chapter 5 (“The Apollo Years”)
* Creation of the Manned Space Flight Network
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EVENT INDICATOR
EVENT INDICATOR
EVENT INDICATOR
7 DIGIT CLOCK

EVENT INDICATOR

TYPE
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D9/58
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VOICE COMM POSITION-3016
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LO

TV MONITOR 14" PRECISICN
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1
12

o/ o= [ oy

VOICE COMM POSITION-3017
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EVENT INDICATOR (72)
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STATUS/STATUS REPORT
TOGGLE SWITCH/INDI CATOR
MANUAL SELECT KEYBOARD

TYPE

DI/1A
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e 'APOLLO 11 AS=506 3Rp FL HISTORICAL RECORDER ¥} 06=09-69

1 TIME GMT IRIG 3 FORMAT CH 16 INCO POS 009,

| 2 FLIGHT OPS DIR POS 608 17 EECOM POS 638

S MISS10M DIRECTOR POS 001 18 GNC POS 010

_ 4 LDUU MANAGER - POS 007 19 RETRO POS 020
I . 5 UPS AND PRO POS 004 20 FIDO o POS 017
mE e -6 ASST FLIGHT DIR B PaY on3 21 GUIDO CLJ o . .. POS 018
—_ 7 FLIGHT DIRECTOR [LJ POS 609 22 GUIDO [RJ= POS 019
CICICICICC) 8 FLIGHT DIRECTOR [RJ POS 002 23 LoaD comRog : POS 825
CC I 9 FLT PLANS OFFICER POS 005 24 RTC ‘ POS 824
s—'ﬁ.ﬂr l'!]l"' - 10 NETWORK CONTROLLER [L1 _ POS 602 25 CCATS CMD | ~ POS 823
— 11 NETWORK CONTROLLER [RJ POS 008 &6 TIC POS 827
12 SURGEON LL] oS POS 016 27 CCATS: IM _ POS 826 _

| 13 SUKGEOM LRI i POS 015 28 TRACK L] _ POS 836

14 CAPCOM [LJ s TRACK ‘LR ] L _POE 837

LAPCUM [RJ VOICE ANNOTATION .
T ————
APOLLO k4. AS=5UB 3BD FL ha 06=09-69
1 TIME GMT URIG B FORM i CH 16 SPAM"'""?*f i PQS 056
2 NASA RECOVERY > POS 082. 17 BOOSTER POS 013
S ASST NASA REE' 18 BOOSTER & -PCS 640
4 KECOVERY STAT L 18 Boosra‘ Ral . FOS 012
2 KECOVERY EVAL R 1GH RECTOR LOOP - __I=301
& LUL COORD BT B 0OP L=091
7 LUUD PRIMARY | 1=277
8 UUL MANAGER .
9 LoD EXEC A
10 LoD AssT
11 LOL P1O

L2 comMM TECH [2

43 LUMM CONTROLY

14 SPACE FNVIRONME
15 COMPUTER SUPPORT



https://apolloinrealtime.org/11

The First Landing on the Moon Countdoun Earfon the Way to the Moon In Lunaf Orbif Déon the Surface LunafDocked wifReturning to Earth Re-entry
/kp)CﬂlC)11 — T P I T - e - .
In Lunar Orbit
Real-Time Mission Experience : | [ I O T PR s .
In Lunar oOrbit %/7° |Begln lunar orbit 6/75
Sat Jul 191969 ' 11:41:15 PM |Music: Bettye Swann - Angel Of The Morning

\Music: Frank Sinatra - It's Nice To Go Trav'ling

Mission Elapsed Time: 086:09:15 b { Bl c Ll b 1 u Lk LU, ] i

( N Mission I MISSION CONTROLAUDIO | ASTROMATERIAL SAMPLES
ybus Control
Channels ®

Mission Day: 4/9

Mission Phase:
In lunar orbit

Crew Status:
In Command Module, docked with the Lunar Module

Command Module:

In lunar orbit. Orbit: 6/31

Distance from Earth:

207,559 nautical miles (384,399.2 km) average

086:09:15:07

Qo] e )
I e T
= 8 m wn =

Aldrin Oops!

Collins What time is it, Neil, 88 hours, something like that?

Armstrong 86:13.

Armstrong Doesn't it look like some of these crater walls had
scallops inside like a design in a fan — like feathers. FIDO:

Aldrin Seashells.
Armstrong Yes.

Aldrin Like seashells - very pretty, very symmetrical.
Armstrong Take along one of those craters.

Aldrin I took overlapping pictures of all that ... as well.

Collins I want to take the - we're going to have to carry a lot
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