102:15:02 DUKE: COLUMBIA, HOUSTON! WE'RE STANDING BY. OVER. (LONG PAUSE) COLUMBIA, HOUSTON. OVER. 102:15:41 COLLINS: HOUSTON, COLUMBIA. READING YOU LOUD AND CLEAR. HOW ME? 102:15:43 DUKE: ROG. FIVE-BY, MIKE. HOW DID IT (THAT IS, THE DOI BURN) GO? OVER. 102:15:49 COLLINS: LISTEN, BABE. EVERYTHING'S GOING JUST SWIMMINGLY. BEAUTIFUL. 102:15:52 DUKE: GREAT. WE'RE STANDING BY FOR EAGLE. 102:15:57 COLLINS: OKAY. HE'S COMING ALONG. 102:16:00 DUKE: WE COPY. OUT. (PAUSE) AND, COLUMBIA, HOUSTON. WE EXPECT TO LOSE YOUR HIGH GAIN SOMETIME DURING

THE POWERED DESCENT. OVER. 102:16:19 COLLINS: COLUMBIA. ROGER. YOU DON'T MUCH CARE DO YOU? 102:16:22 DUKE: NO, SIR. 102:17:27 ALDRIN: HOUSTON, EAGLE. HOW DO YOU READ? 102:17:29 DUKE: FIVE-BY, EAGLE. WE'RE STANDING BY FOR YOUR BURN REPORT. OVER. 102:17:36 ALDRIN: ROGER. THE BURN WAS ON TIME. THE RESIDUALS BEFORE NULLING: MINUS 0.1, MINUS 0.4, MINUS 0.1, X AND Z NULLED TO ZERO (STATIC) (GARBLED) NULLING (GARBLED). (LONG PAUSE) 102:18:25 DUKE: COLUMBIA, HOUSTON. WE'VE LOST ALL DATA WITH EAGLE. PLEASE HAVE HIM RE-ACQUIRE ON THE HIGH

GAIN. OVER. 102:18:37 COLLINS: EAGLE, THIS IS COLUMBIA. HOUSTON WOULD LIKE YOU TO RE-ACQUIRE ON THE HIGH GAIN. THEY'VE LOST DATA WITH YOU. OVER. (PAUSE) 102:18:50 COLLINS: EAGLE, DID YOU COPY COLUMBIA? 102:18:54 DUKE: EAGLE, HOUSTON. DID YOU CALL? (PAUSE; STATIC CLEARS) 102:19:05 ALDRIN: EAGLE, HOUSTON...(CORRECTING HIMSELF) OR HOUSTON, EAGLE. HOW DO YOU READ NOW? 102:19:08 DUKE: ROG. (MAKING A MIS-IDENTIFICATION) FIVE-BY, NEIL. WE COPIED UP TO THE AGS RESIDUALS. WOULD YOU PLEASE REPEAT THE AGS RESIDUALS AND THE TRIM - CORRECTION

- THE SUN CHECK? OVER. 102:19:19 ALDRIN: ROGER. AGS RESIDUALS: (X) MINUS 0.1, (Y) MINUS 0.2, (Z) MINUS 0.7 (FEET PER SECOND). AND WE USED THE PGNS NOUN 86 FOR DELTA-VZ WHICH WAS 9.5, VERSUS YOURS WHICH WAS 9.1, AND I BELIEVE THAT MAY EXPLAIN THE DIFFERENCE (BETWEEN THE MINUS 0.7 RESIDUAL IN PGNS VERSUS MINUS 0.1 FOR THE AGS). APOGEE 57.2, PERILUNE 9.1; SUN CHECK TO THREE MARKS; NOUN 20 MINUS NOUN 22, PLUS 0.19, PLUS 0.16, PLUS 0.11. OVER. 102:19:54 DUKE: ROG. COPY. LOOKS GREAT. 102:22:37 DUKE: COLUMBIA, HOUSTON. WE'VE LOST EAGLE AGAIN.

HAVE HIM TRY THE HIGH GAIN. OVER. 102:22:46 COLLINS: EAGLE, THIS IS COLUMBIA. HOUSTON LOST YOU AGAIN. THEY'RE REQUESTING ANOTHER TRY AT THE HIGH GAIN. 102:23:57 DUKE: EAGLE, HOUSTON. WE HAVE YOU NOW. DO YOU READ? OVER. 102:24:02 ALDRIN: LOUD AND CLEAR. 102:24:04 DUKE: ROGER. WE SEE YOUR VERB 47. 102:24:12 ALDRIN: YEAH. I DON'T KNOW WHAT THE PROBLEM WAS THERE. IT (THE STEERABLE HIGH-GAIN ANTENNA) JUST STARTED OSCILLATING AROUND IN YAW. ACCORDING TO THE NEEDLE...WE'RE PICKING UP A LITTLE OSCILLATION RIGHT NOW, AS A MATTER OF FACT.

102:24:23 DUKE: ROGER. WE'LL WORK ON IT. (LONG PAUSE) 102:24:38 ARMSTRONG: HORIZON CHECK WAS RIGHT ON TIME. 102:24:41 DUKE: ROGER. 102:24:45 ALDRIN: DID YOU COPY THE STAR...I MEAN THE SUN CHECK, CHARLIE? 102:24:48 DUKE: THAT'S AFFIRMATIVE. WE DID, BUZZ. OUT. (LONG PAUSE; WITH INTERMITTENT STATIC) 102:25:35 DUKE: EAGLE, HOUSTON. THE AGS INITIALIZATION LOOKED GOOD TO US. OVER. 102:25:43 ALDRIN: ROGER. (LONG PAUSE) 102:26:29 ARMSTRONG: OUR RADAR CHECKS INDICATE 50,000-FOOT PERILUNE. OUR VISUAL ALTITUDE CHECKS ARE STEADYING OUT AT ABOUT

53,000 (FEET). 102:26:37 DUKE: ROGER. COPY. (LONG PAUSE) 102:26:55 ALDRIN: AND, HOUSTON, WE GOT A 500 ALARM (CODE) EARLY IN THE PROGRAM. WENT TO DESCENT 1, PROCEEDED ON IT, AND WE'RE BACK AT AUTO AGAIN. OVER. 102:27:06 DUKE: ROGER. WE SAW THAT, BUZZ. THANK YOU MUCH. OUT. 102:27:09 ALDRIN: ROG. I SAY AGAIN...(LISTENS) OKAY. THAT WASN'T AN ALARM; THAT WAS A CODE. OKAY. 102:27:14 DUKE: ROG. WE SAW THAT. (PAUSE) 102:27:22 DUKE: EAGLE, HOUSTON. WE RECOMMEND YOU YAW 10 (DEGREES) RIGHT. IT WILL HELP US ON THE HIGH-GAIN SIGNAL STRENGTH. OVER.

(LONG PAUSE; STATIC) 102:28:08 DUKE: EAGLE, HOUSTON. IF YOU READ, YOU'RE GO FOR POWERED DESCENT. OVER. 102:28:18 COLLINS: (RELAYING) EAGLE, THIS IS COLUMBIA. THEY JUST GAVE YOU A GO FOR POWERED DESCENT. 102:28:22 DUKE: COLUMBIA, HOUSTON. WE'VE LOST THEM ON THE HIGH GAIN AGAIN. WOULD YOU PLEASE...WE'RE RECOMMENDING (THAT THEY) YAW RIGHT 10 DEGREES AND RE-ACQUIRE. 102:28:34 COLLINS: EAGLE, THIS IS COLUMBIA. (STATIC FADES) YOU'RE GO FOR PDI AND THEY RECOMMEND YOU YAW RIGHT 10 DEGREES AND TRY THE HIGH GAIN AGAIN. (PAUSE; NO ANSWER)

EAGLE, YOU READ COLUMBIA? 102:28:48 ALDRIN: ROG. WE READ YOU. 102:28:49 COLLINS: OKAY. 102:28:51 DUKE: EAGLE, HOUSTON. WE READ YOU NOW. YOU'RE GO FOR PDI. OVER. 102:28:57 ALDRIN: ROGER. UNDERSTAND. (READING THE CHECKLIST) STABILIZATION AND CONTROL CIRCUIT BREAKERS. DECA GIMBAL AC, CLOSED? 102:29:07 ARMSTRONG: (FAINTLY) WHAT? 102:29:08 ALDRIN: DECA GIMBAL AC, CLOSED? CIRCUIT BREAKER? COMMAND OVERRIDE, OFF. GIMBAL ENABLE. RATE SCALE, 25. 102:29:23 DUKE: EAGLE, HOUSTON. YOUR ALIGNMENT IS GO ON THE AGS. ON MY MARK, 3:30 'TIL IGNITION.

102:29:29 ALDRIN: ROGER. 102:29:33 DUKE: MARK. 3:30 'TIL IGNITION. 102:29:38 ALDRIN: ROGER. COPY. (RETURNING TO THE CHECKLIST) THRUST TRANSLATION, FOUR JETS. BALANCE COUPLE, ON. TCA THROTTLE, MINIMUM. THROTTLE, AUTO CDR. PROP(ELLANT) BUTTON, RESET. PROP BUTTON. (PAUSE) OKAY. ABORT/ABORT STAGE, RESET. (PAUSE) ATT(ITUDE) CONTROL, THREE OF THEM TO MODE CONTROL. (REVIEWING THE PRESENT SITUATION) OKAY, MODE CONTROL IS SET. AGS IS READING 400 PLUS 1. STANDING BY FOR ARMING. (PAUSE) 102:30:45 ALDRIN: VERB 77 (LONG PAUSE) 102:31:04 ALDRIN:

OKAY. SEQUENCE CAMERA COMING ON. (LONG PAUSE) 102:31:32 DUKE: EAGLE, HOUSTON. IF YOU'D LIKE TO TRY HIGH GAIN, PITCH 212, YAW 37. OVER. 102:31:45 ALDRIN: ROGER. I THINK I'VE GOT YOU ON HIGH GAIN NOW. 102:31:49 DUKE: ROGER. 102:31:49 ARMSTRONG (ON-BOARD): (TO BUZZ) OKAY, YOU GOT ANYTHING...(GARBLED). (LONG PAUSE) 102:32:03 ALDRIN: (TO HOUSTON) SAY AGAIN THE ANGLES, THOUGH. 102:32:05 DUKE: ROGER. 102:32:06 ALDRIN: I'LL SET THEM IN TO USE THEM BEFORE WE YAW AROUND. 102:32:08 DUKE: ROG. PITCH 212, YAW PLUS 37. (PAUSE) 102:32:19 ALDRIN (ON-BOARD):

COPIED. 102:32:22 ARMSTRONG (ON-BOARD): (TO BUZZ) OKAY! WHAT ELSE IS LEFT TO DO HERE? 102:32:25 ALDRIN (ON-BOARD): ENGINE ARM, DESCENT. 40 SECONDS. 102:32:34 ARMSTRONG (ON-BOARD): IS THE (16MM) CAMERA RUNNING? 102:32:35 ALDRIN (ON-BOARD): CAMERA'S RUNNING. (GARBLED) 102:32:50 ARMSTRONG (ON-BOARD): OKAY, THE OVERRIDE AT 5 SECONDS. (PAUSE) DESCENT ARMED. 102:33:03 ALDRIN: ALTITUDE LIGHT'S ON. 102:33:05 ARMSTRONG (ON-BOARD): (GARBLED) PROCEED. 102:33:08 ALDRIN: PROCEED. ONE, ZERO. 102:33:11 ARMSTRONG (ON-BOARD): IGNITION. 102:33:11

ALDRIN: IGNITION. (THRUST) 10 PERCENT (PAUSE; STATIC) 102:33:19 ARMSTRONG (ON-BOARD): JUST ABOUT ON TIME. 102:33:25 ALDRIN (ON-BOARD): (GARBLED) LIGHT IS ON. (PAUSE) 24, 25, 26, THROTTLE UP. LOOKS GOOD! 102:33:44 ARMSTRONG (ON-BOARD): OKAY. 102:33:46 ALDRIN (ON-BOARD): (GARBLED)'S HOLDING. (PAUSE) 102:33:41 DUKE: COLUMBIA, HOUSTON. WE'VE LOST THEM. TELL THEM TO GO AFT OMNI. OVER. 102:33:51 COLLINS: (TO EAGLE) THEY'D LIKE TO USE THE OMNI (GARBLED). 102:34:01 ALDRIN (ON-BOARD): (TO MIKE) OKAY, WE'RE READING YOU RELAYED TO US, MIKE. (STATIC FADES)

102:34:05 COLLINS: (MAKING A MIS-IDENTIFICATION) SAY AGAIN, NEIL? 102:34:07 ALDRIN: (TO MIKE) I'LL LEAVE IT IN SLEW. 102:34:09 ARMSTRONG: (TO MIKE) RELAY TO US. 102:34:10 ALDRIN (ON-BOARD): (TO MIKE) SEE IF THEY HAVE GOT ME NOW. I'VE GOT GOOD SIGNAL STRENGTH IN SLEW. 102:34:13 COLLINS: OKAY. YOU SHOULD HAVE HIM NOW, HOUSTON. 102:34:16 DUKE: EAGLE, WE('VE) GOT YOU NOW. IT'S LOOKING GOOD. OVER. (PAUSE) EAGLE... 102:34:24 ALDRIN: (TO NEIL) OKAY, RATE OF DESCENT LOOKS GOOD. 102:34:25 DUKE: EAGLE, HOUSTON. EVERYTHING'S LOOKING GOOD HERE. OVER.

102:34:29 ALDRIN: ROGER. COPY. (PAUSE) 102:34:34 DUKE: EAGLE, HOUSTON. (OUR RECOMMENDATION IS THAT), AFTER YAW-AROUND, (USE POINTING) ANGLES: S-BAND PITCH, MINUS 9, YAW PLUS 18. 102:34:51 ALDRIN: COPY. (PAUSE) 102:34:55 ARMSTRONG (ON-BOARD): OKAY. (GARBLED) TWO MINUTES; GOING GOOD. 102:34:06 ALDRIN: AGS AND PGNS AGREE VERY CLOSELY. 102:34:07 ARMSTRONG (ON-BOARD): RCS IS GOOD. NO FLAGS. DPS PRESSURE IS GOOD. (GARBLED) 102:35:01 DUKE: ROGER. (LONG PAUSE) 102:35:14 ALDRIN: DATA, ON. ALTITUDE'S A LITTLE HIGH. (PAUSE) 102:35:28 ARMSTRONG (ON-

BOARD): OKAY, WHAT DO YOU WANT? (GARBLED) LET'S GET...WANT TO GET RID OF THIS RADAR? 102:35:37 ALDRIN (ON-BOARD): YEAH. 102:35:38 ARMSTRONG (ON-BOARD): YOU'RE SLEW? OKAY. (PAUSE) 102:35:51 ALDRIN: HOUSTON. I'M GETTING A LITTLE FLUCTUATION IN THE AC VOLTAGE NOW. 102:35:57 DUKE: ROGER. 102:35:59 ALDRIN: COULD BE OUR METER, MAYBE, HUH? 102:36:01 DUKE: STANDBY. LOOKING GOOD TO US. YOU'RE STILL LOOKING GOOD AT 3...COMING UP 3 MINUTES. 102:36:11 ARMSTRONG (ON-BOARD): OKAY, WE WENT BY THE THREE-MINUTE POINT EARLY. WE'RE (GOING TO LAND)

LONG. 102:36:13 ALDRIN: RATE OF DESCENT LOOKING REAL GOOD. ALTITUDE'S RIGHT ABOUT ON. 102:36:18 ARMSTRONG: (TO HOUSTON) OUR POSITION CHECKS DOWN RANGE SHOW US TO BE A LITTLE LONG. 102:36:21 DUKE: ROGER. COPY. (HEAVY STATIC) 102:36:24 ALDRIN: AGS IS SHOWING ABOUT 2 FEET PER SECOND GREATER (DESCENT) RATE (THAN IS THE PGNS). (PAUSE) 102:36:35 ARMSTRONG: MARK. I SHOW US TO BE...STAND BY. (GARBLED) 102:36:43 ALDRIN: ALTITUDE RATE LOOKS RIGHT DOWN THE GROOVE. 102:36:46 ARMSTRONG (ON-BOARD): ROGER, ABOUT 3 SECONDS LONG. ROLLING OVER.

(PAUSE) OKAY, NOW WATCH THAT SIGNAL STRENGTH. 102:37:00 ALDRIN: WELL, I THINK IT'S GOING TO DROP. 102:37:03 ARMSTRONG (ON-BOARD): YOU KNOW, I TELL YOU. THIS IS MUCH HARDER TO DO THAN IT WAS...(PAUSE) 102:37:11 ALDRIN (ON-BOARD): (TO NEIL) KEEP IT GOING. (PAUSE) 102:37:18 DUKE: EAGLE, HOUSTON... 102:37:18 ALDRIN: (UNDER CHARLIE) OKAY, HOUSTON; (GARBLED) THE ED BATTS ARE GO... 102:37:19 DUKE: ...YOU ARE GO TO CONTINUE... 102:37:19 ALDRIN: ...AT 4 MINUTES. 102:37:22 DUKE: ROGER. YOU ARE GO. YOU ARE GO TO CONTINUE POWERED DESCENT. YOU ARE GO TO

CONTINUE POWERED DESCENT. 102:37:30 ALDRIN: ROGER. (STATIC) 102:37:35 DUKE: AND, EAGLE, HOUSTON. WE'VE GOT DATA DROPOUT. YOU'RE STILL LOOKING GOOD. (LONG PAUSE; STATIC FADES) 102:37:47 ARMSTRONG (ON-BOARD): HOW DO YOU LOOK, OVER THERE? 102:37:49 ALDRIN (ON-BOARD): OKAY (LONG PAUSE) 102:38:04 ALDRIN: (GARBLED) OKAY. WE GOT GOOD (LANDING RADAR) LOCK-ON. 102:38:09 ARMSTRONG (ON-BOARD): WE GOT A LOCK-ON? 102:38:11 ALDRIN: YEAH. ALTITUDE LIGHT'S OUT. (PAUSE) DELTA-H IS MINUS 2,900. 102:38:18 DUKE: ROGER. WE COPY. 102:38:20 ALDRIN: GOT THE

EARTH STRAIGHT OUT OUR FRONT WINDOW. 102:38:21 ARMSTRONG: SURE DO. HOUSTON, YOU'RE LOOKING AT OUR DELTA-H. 102:38:25 DUKE: THAT'S AFFIRMATIVE. 102:38:26 ARMSTRONG: (WITH THE SLIGHTEST TOUCH OF URGENCY) PROGRAM ALARM. 102:38:28 DUKE: IT'S LOOKING GOOD TO US. OVER. 102:38:30 ARMSTRONG: (TO HOUSTON) IT'S A 1202. 102:38:32 ALDRIN: 1202. (PAUSE) 102:38:42 ARMSTRONG (ON-BOARD): (TO BUZZ) WHAT IS IT? LET'S INCORPORATE (THE LANDING RADAR DATA). (TO HOUSTON) GIVE US A READING ON THE 1202 PROGRAM ALARM. 102:38:53 DUKE: ROGER. WE GOT

YOU...(WITH SOME URGENCY IN HIS VOICE) WE'RE GO ON THAT ALARM. 102:38:59 ARMSTRONG: ROGER. (TO BUZZ) (GARBLED) 30. 102:39:01 DUKE: 6 PLUS 25. THROTTLE DOWN... 102:39:02 ALDRIN: OKAY. LOOKS LIKE ABOUT 820...(LISTENS) 102:39:03 DUKE: ...6 PLUS 25, THROTTLE DOWN. 102:39:06 ALDRIN: ROGER. COPY. 102:39:08 ARMSTRONG: 6 PLUS 25. 102:39:14 ALDRIN: SAME ALARM, AND IT APPEARS TO COME UP WHEN WE HAVE A 16/68 UP. 102:39:17 DUKE: ROGER. COPY. (PAUSE) 102:39:20 DUKE: EAGLE, HOUSTON. WE'LL MONITOR YOUR DELTA-H. 102:39:21 ARMSTRONG (ON-BOARD) WERE WE...WAS

IT (MEANING THE LARGE DELTA-H READING) COMING DOWN? 102:39:24 ALDRIN: YES, IT'S COMING DOWN BEAUTIFULLY. 102:39:28 DUKE: DELTA-H... 102:39:29 ARMSTRONG: ROGER, IT LOOKS GOOD NOW. 102:39:30 DUKE: ROGER. DELTA-H IS LOOKING GOOD TO US. 102:39:34 ALDRIN: WOW! THROTTLE DOWN... 102:39:35 ARMSTRONG: THROTTLE DOWN ON TIME. 102:39:36 DUKE: ROGER. WE COPY THROTTLE DOWN... 102:39:38 ALDRIN: YOU CAN FEEL IT IN HERE WHEN IT THROTTLES DOWN. BETTER THAN THE (STATIONARY) SIMULATOR. 102:39:42 DUKE: ROG. (PAUSE) 102:39:48 ALDRIN: AGS AND PGNS LOOK

REAL CLOSE. 102:39:50 ARMSTRONG (ON-BOARD): OKAY. (PAUSE) (GARBLED) NO FLAGS. RCS IS GOOD. PITCH IS GOOD. PRESSURE...OKAY. 102:40:08 DUKE: AT 7 MINUTES, YOU'RE LOOKING GREAT TO US, EAGLE. 102:40:13 ALDRIN: OKAY. I'M STILL ON SLEW SO WE MAY TEND TO LOSE (THE HIGH-GAIN) AS WE GRADUALLY PITCH OVER. LET ME TRY AUTO AGAIN NOW AND SEE WHAT HAPPENS. 102:40:21 DUKE: ROGER. 102:40:23 ALDRIN: OKAY. LOOKS LIKE IT'S HOLDING. 102:40:24 DUKE: ROGER. WE GOT GOOD DATA. (PAUSE) 102:40:27 ARMSTRONG (ON-BOARD): OKAY, 7:30 COMING UP. SHOULD BE...(GARBLED).

(GARBLED) TAD LONG. 102:40:47 ARMSTRONG (ON-BOARD): AND I HAVE THE WINDOW. (GARBLED) OUT THE WINDOW. 102:40:49 DUKE: EAGLE, HOUSTON. IT'S DESCENT 2 FUEL TO MONITOR. OVER. 102:40:55 ARMSTRONG: GOING TO 2. (PAUSE) COMING UP ON 8 MINUTES. 102:41:01 ALDRIN: GIVE US AN ESTIMATED PITCHOVER TIME PLEASE, HOUSTON. 102:41:05 DUKE: ROGER. STANDBY. YOU'RE LOOKING GREAT AT 8 MINUTES. 102:41:10 ALDRIN: YOU'RE AT 7000, (GARBLED). LOOKING GOOD. 102:41:12 DUKE: EAGLE, YOU'VE GOT 30 SECONDS TO P64. 102:41:19 ALDRIN: ROGER. (PAUSE) 102:41:27 DUKE: EAGLE,

HOUSTON. COMING UP 8:30; YOU'RE LOOKING GREAT. (PAUSE) 102:41:35 ARMSTRONG: (GARBLED) 64. 102:41:37 DUKE: WE COPY. (LONG PAUSE) 102:41:44 ALDRIN (ON-BOARD): (GARBLED) 102:41:51 ARMSTRONG (ON-BOARD): OKAY. 5000 (FEET ALTITUDE). 100 FEET PER SECOND (DESCENT RATE) IS GOOD. GOING TO CHECK MY ATTITUDE CONTROL. ATTITUDE CONTROL IS GOOD 102:41:51 DUKE: EAGLE, YOU'RE LOOKING GREAT. COMING UP 9 MINUTES. (PAUSE) 102:42:05 ARMSTRONG: MANUAL ATTITUDE CONTROL IS GOOD. 102:42:08 DUKE: ROGER. COPY. (PAUSE) EAGLE, HOUSTON. YOU'RE GO FOR LANDING.

OVER. 102:42:13 ARMSTRONG (ON-BOARD): OKAY. 3000 AT 70. 102:42:17 ALDRIN: ROGER. UNDERSTAND. GO FOR LANDING. 3000 FEET. PROGRAM ALARM. 102:42:19 DUKE: COPY. 102:42:22 ALDRIN: 1201 102:42:24 ARMSTRONG: 1201! (PAUSE) OKAY, 2000 AT 50. 102:42:25 DUKE: ROGER. 1201 ALARM. (PAUSE) WE'RE GO. SAME TYPE. WE'RE GO. 102:42:31 ALDRIN: 2000 FEET. 2000 FEET. 102:42:33 ARMSTRONG: (WITH SOME URGENCY IN HIS VOICE, POSSIBLY AS HE SEES WEST CRATER) GIVE ME AN LPD (ANGLE). 102:42:34 ALDRIN: INTO THE AGS, 47 DEGREES. 102:42:35 DUKE: ROGER. 102:42:37 ARMSTRONG

(ON-BOARD): (CONFIRMING BUZZ'S LPD READOUT) 47. THAT'S NOT A BAD LOOKING AREA. (GARBLED) OKAY. (PAUSE) 1000 AT 30 IS GOOD. WHAT'S LPD? 102:42:41 DUKE: EAGLE, LOOKING GREAT. YOU'RE GO. (LONG PAUSE) ROGER. 1202. WE COPY IT. 102:43:01 ALDRIN: 35 DEGREES. 35 DEGREES. 750. COMING DOWN AT 23 (FEET PER SECOND). 102:43:07 ARMSTRONG (ON-BOARD): OKAY. 102:43:07 ALDRIN: 700 FEET, 21 (FEET PER SECOND) DOWN, 33 DEGREES. 102:43:10 ARMSTRONG (ON-BOARD): PRETTY ROCKY AREA. 102:43:11 ALDRIN: 600 FEET, DOWN AT 19. 102:43:15 ARMSTRONG (ON-BOARD): I'M GOING

TO... 102:43:16 ALDRIN: 540 FEET, DOWN AT...(LPD ANGLE IS) 30. DOWN AT 15. (PAUSE) 102:43:26 ALDRIN: OKAY, 400 FEET, DOWN AT 9. 58 (FEET PER SECOND) FORWARD. 102:43:32 ARMSTRONG (ON-BOARD): NO PROBLEM. 102:43:33 ALDRIN: 350 FEET, DOWN AT 4. 102:43:35 ALDRIN: 330, THREE AND A HALF DOWN. (PAUSE) 102:43:42 ALDRIN: OKAY, YOU'RE PEGGED ON HORIZONTAL VELOCITY. 102:43:46 ALDRIN: 300 FEET (ALTITUDE), DOWN 3 1/2 (FEET PER SECOND), 47 (FEET PER SECOND) FORWARD. SLOW IT UP. 102:43:52 ALDRIN: 1 1/2 DOWN. EASE HER DOWN. 102:43:57 ARMSTRONG: 270. OKAY, HOW'S

THE FUEL? 102:44:00 ALDRIN (ON-BOARD): TAKE IT DOWN. 102:43:02 ARMSTRONG (ON-BOARD): OKAY. HERE'S A...LOOKS LIKE A GOOD AREA HERE. 102:44:04 ALDRIN: I GOT THE SHADOW OUT THERE. 102:44:07 ALDRIN: 250 (FEET ALTITUDE), DOWN AT 2 1/2, 19 FORWARD. (PAUSE) 102:44:13 ALDRIN: ALTITUDE-VELOCITY LIGHTS. 102:44:16 ALDRIN: 3 1/2 DOWN, 220 FEET, 13 FORWARD. (PAUSE) 102:44:23 ALDRIN: 11 FORWARD. COMING DOWN NICELY. 102:44:25 ARMSTRONG (ON-BOARD): GONNA BE RIGHT OVER THAT CRATER. 102:44:24 ALDRIN: 200 FEET, 4 1/2 DOWN. 102:44:26 ALDRIN: 5 1/2 DOWN. 102:44:29

ARMSTRONG (ON-BOARD): I GOT A GOOD SPOT (GARBLED). 102:44:31 ALDRIN: 160 FEET, 6 1/2 DOWN. 102:44:33 ALDRIN: 5 1/2 DOWN, 9 FORWARD. YOU'RE LOOKING GOOD. 102:44:40 ALDRIN: 120 FEET. 102:44:45 ALDRIN: 100 FEET, 3 1/2 DOWN, 9 FORWARD. FIVE PERCENT (FUEL REMAINING). QUANTITY LIGHT. 102:44:54 ALDRIN: OKAY. 75 FEET. AND IT'S LOOKING GOOD. DOWN A HALF, 6 FORWARD. 102:45:02 DUKE: 60 SECONDS (OF FUEL LEFT BEFORE THE 'BINGO' CALL). 102:45:04 ALDRIN: (VELOCITY) LIGHT'S ON. 102:45:08 ALDRIN: 60 FEET, DOWN 2 1/2. (PAUSE) 2 FORWARD. 2 FORWARD. THAT'S GOOD.

102:45:17 ALDRIN: 40 FEET, DOWN 2 1/2. PICKING UP SOME DUST. 102:45:21 ALDRIN: 30 FEET, 2 1/2 DOWN. (GARBLED) SHADOW. 102:45:25 ALDRIN: 4 FORWARD. 4 FORWARD. DRIFTING TO THE RIGHT A LITTLE. 20 FEET, DOWN A HALF. 102:45:31 DUKE: 30 SECONDS (UNTIL THE 'BINGO' CALL). 102:45:32 ALDRIN: DRIFTING FORWARD JUST A LITTLE BIT; THAT'S GOOD. (GARBLED) (PAUSE) 102:45:40 ALDRIN: CONTACT LIGHT. 102:45:43 ARMSTRONG (ON-BOARD): SHUTDOWN 102:45:44 ALDRIN: OKAY. ENGINE STOP. 102:45:45 ALDRIN: ACA OUT OF DETENT. 102:45:46 ARMSTRONG: OUT OF DETENT. AUTO. 102:45:47

ALDRIN: MODE CONTROL, BOTH AUTO. DESCENT ENGINE COMMAND OVERRIDE, OFF. ENGINE ARM, OFF. 413 IS IN. 102:45:57 DUKE: WE COPY YOU DOWN, EAGLE. 102:45:58 ARMSTRONG (ON-BOARD): ENGINE ARM IS OFF. (PAUSE) HOUSTON, TRANQUILITY BASE HERE. THE EAGLE HAS LANDED. 102:46:06 DUKE: (MOMENTARILY TONGUE-TIED) ROGER, TWAN...(CORRECTING HIMSELF) TRANQUILITY. WE COPY YOU ON THE GROUND. YOU GOT A BUNCH OF GUYS ABOUT TO TURN BLUE. WE'RE BREATHING AGAIN. THANKS A LOT. 102:46:16 ALDRIN: THANK YOU. 102:46:18 DUKE: YOU'RE LOOKING GOOD HERE. 102:46:23

ARMSTRONG: OKAY. (TO BUZZ) LET'S GET ON WITH IT. (TO HOUSTON) OKAY. WE'RE GOING TO BE BUSY FOR A MINUTE. 102:46:25 ALDRIN: MASTER ARM, ON. TAKE CARE OF THE DESCENT VENT. 102:46:XX ARMSTRONG (ON-BOARD): MASTER ARM COMING ON. 102:46:XX ALDRIN (ON-BOARD): I'LL GET THE PRESSURE CHECK. 102:46:XX ARMSTRONG (ON-BOARD): OKAY. (PAUSE) 102:46:38 ALDRIN: VERY SMOOTH TOUCHDOWN. (PAUSE) 102:46:XX ARMSTRONG (ON-BOARD): I DIDN'T HEAR THAT (GARBLED) 102:46:XX ALDRIN (ON-BOARD): (GARBLED) AND OXIDIZER. 102:46:XX ARMSTRONG (ON-BOARD): BOTH (GARBLED)

VENT. 102:46:52 ALDRIN: THAT LOOKS...(PAUSE) 102:47:03 ALDRIN: OKAY. IT LOOKS LIKE WE'RE VENTING THE OXIDIZER NOW. 102:47:06 DUKE: ROGER, EAGLE. AND YOU ARE STAY FOR... 102:47:08 ALDRIN: (GARBLED) 102:47:09 DUKE: ...T1. OVER. EAGLE, YOU ARE STAY FOR T1. 102:47:12 ARMSTRONG: ROGER. UNDERSTAND, STAY FOR T1. 102:47:15 DUKE: ROGER. AND WE SEE YOU VENTING THE OX(IDIZER). 102:47:20 ARMSTRONG: ROGER. (PAUSE) 102:47:36 ALDRIN: RADAR(?) CIRCUIT BREAKER. (LONG PAUSE) 102:48:10 ALDRIN: (GARBLED) COPY NOUN 60...(CORRECTING HIMSELF) NOUN 43. OVER. 102:48:13

DUKE: ROGER. WE HAVE IT. 102:48:14 COLLINS: HOUSTON, HOW DO YOU READ COLUMBIA ON THE HIGH GAIN? 102:48:17 DUKE: ROGER... 102:48:18 ALDRIN: (GARBLED) 102:48:19 DUKE: ...WE READ YOU FIVE-BY, COLUMBIA. HE HAS LANDED (AT) TRANQUILITY BASE. EAGLE IS AT TRANQUILITY. OVER. 102:48:26 COLLINS: YEAH. I HEARD THE WHOLE THING. 102:48:27 DUKE: GOOD SHOW. 102:48:31 COLLINS: FANTASTIC. 102:48:32 ALDRIN: ENGINE STOP, RESET. (LONG PAUSE) 102:48:58 COLLINS: HOUSTON, COLUMBIA WENT UP TELEMETRY COMMAND, RESET TO RE-ACQUIRE ON THE HIGH GAIN. 102:49:02 DUKE:

COPY. OUT. (LONG PAUSE) 102:49:39 DUKE: EAGLE, HOUSTON. YOU LOADED R2 WRONG. WE WANT 10254. 102:49:50 ALDRIN: ROGER. (LONG PAUSE) 102:50:28 ALDRIN: AND DO YOU WANT V HORIZONTAL 5515 DECIMAL 2? 102:50:32 DUKE: THAT'S AFFIRMATIVE. (LONG PAUSE) 102:50:59 ALDRIN: (TO HOUSTON) (HOW WOULD YOU) LIKE AGS TO PGNS ALIGN? OVER. 102:51:04 DUKE: SAY AGAIN? 102:51:07 ALDRIN: LIKE AN AGS TO PGNS ALIGN? OVER. 102:51:11 DUKE: ROGER. WE'RE STANDING BY FOR IT. (LONG PAUSE) 102:51:41 ALDRIN: PROPELLANT QUANTITY (GARBLED) 102:51:45 DUKE: EAGLE, HOUSTON.

YOU ARE STAY FOR T2. OVER. 102:51:50 DUKE: CORRECTION, YOU'RE... 102:51:52 ARMSTRONG: ROGER. STAY FOR T2. WE THANK YOU. 102:51:54 DUKE: ROGER, SIR. 102:53:37 DUKE: TRANQUILITY BASE, HOUSTON. WE RECOMMEND YOU EXIT P12. OVER. 102:55:16 ARMSTRONG: HEY, HOUSTON, THAT MAY HAVE SEEMED LIKE A VERY LONG FINAL PHASE. THE AUTO TARGETING WAS TAKING US RIGHT INTO A FOOTBALL-FIELD-SIZED CRATER, WITH A LARGE NUMBER OF BIG BOULDERS AND ROCKS FOR ABOUT ONE OR TWO CRATER DIAMETERS AROUND IT, AND IT REQUIRED US GOING IN P66 AND FLYING

MANUALLY OVER THE ROCK FIELD TO FIND A REASONABLY GOOD AREA. 102:55:49 DUKE: ROGER. WE COPY. IT WAS BEAUTIFUL FROM HERE, TRANQUILITY. OVER. 102:56:02 ALDRIN: WE'LL GET TO THE DETAILS OF WHAT'S AROUND HERE (LATER), BUT IT LOOKS LIKE A COLLECTION OF JUST ABOUT EVERY VARIETY OF SHAPE, ANGULARITY, GRANULARITY, ABOUT EVERY VARIETY OF ROCK YOU COULD FIND. THE COLOR IS...WELL, IT VARIES PRETTY MUCH DEPENDING ON HOW YOU'RE LOOKING RELATIVE TO THE ZERO-PHASE POINT. THERE DOESN'T APPEAR TO BE TOO MUCH OF A GENERAL COLOR AT ALL.

HOWEVER, IT LOOKS AS THOUGH SOME OF THE ROCKS AND BOULDERS, OF WHICH THERE ARE QUITE A FEW IN THE NEAR AREA... IT LOOKS AS THOUGH THEY'RE GOING TO HAVE SOME INTERESTING COLORS TO THEM. OVER. 102:56:47 DUKE: ROGER. COPY. SOUNDS GOOD TO US, TRANQUILITY. WE'LL LET YOU PRESS ON THROUGH THE SIMULATED COUNTDOWN, AND WE'LL TALK TO YOU LATER. OVER. 102:57:00 ARMSTRONG: ROGER. 102:57:01 ALDRIN: OKAY. THIS ONE-SIXTH G IS JUST LIKE THE AIRPLANE. 102:57:04 DUKE: ROG. TRANQUILITY. BE ADVISED THERE'S LOTS OF SMILING FACES IN THIS ROOM

AND ALL OVER THE WORLD. OVER. 102:57:15 ARMSTRONG: WELL, THERE ARE TWO OF THEM UP HERE. 102:57:17 DUKE: ROG. THAT WAS A BEAUTIFUL JOB, YOU GUYS. 102:57:19 COLLINS: AND DON'T FORGET ONE (SMILING FACE) IN THE COMMAND MODULE. 102:57:22 DUKE: ROG. (LONG PAUSE) 102:57:50 DUKE: TRANQUILITY, HOUSTON. WE HAVE YOU PITCHED UP ABOUT 4-1/2 DEGREES. OVER. 102:57:55 ARMSTRONG: THAT'S CONFIRMED BY OUR LOCAL OBSERVATION. 102:58:00 DUKE: ROGER. (PAUSE) 102:58:12 COLLINS: AND THANKS FOR PUTTING ME ON RELAY, HOUSTON. I WAS MISSING ALL THE ACTION.

102:58:16 DUKE: ROGER. WE'LL ENABLE MSFN (MANNED SPACEFLIGHT NETWORK) RELAY. (PAUSE) 102:58:27 COLLINS: I JUST GOT IT, I THINK. 102:58:28 DUKE: ROG, COLUMBIA. THIS IS HOUSTON. SAY SOMETHING. THEY (THE LM CREW) OUGHT TO BE ABLE TO HEAR YOU. OVER. 102:58:40 COLLINS: ROGER. TRANQUILITY BASE, IT SURE SOUNDED GREAT FROM UP HERE. YOU GUYS DID A FANTASTIC JOB. 102:58:48 ARMSTRONG: THANK YOU. JUST KEEP THAT ORBITING BASE READY FOR US UP THERE NOW. 102:58:55 COLLINS: WILL DO. (LONG PAUSE) 102:59:19 DUKE: COLUMBIA, HOUSTON. LOS (LOSS OF

SIGNAL) 103:27; AOS (ACQUISITION OF SIGNAL) 104:13 . OVER. 102:59:32 COLLINS: THANK YOU. 103:00:44 DUKE: TRANQUILITY BASE, HOUSTON. ALL YOUR CONSUMABLES ARE SOLID. YOU'RE LOOKING GOOD IN EVERY RESPECT. WE COPY THE DPS (DESCENT PROPULSION SYSTEM) VENTING. EVERYTHING IS COPASETIC. OVER. 103:00:58 ARMSTRONG: THANK YOU, HOUSTON. 103:02:03 ARMSTRONG: HOUSTON, THE GUYS THAT SAID THAT WE WOULDN'T BE ABLE TO TELL PRECISELY WHERE WE ARE ARE THE WINNERS TODAY. WE WERE A LITTLE BUSY WORRYING ABOUT PROGRAM ALARMS AND THINGS LIKE

THAT IN THE PART OF THE DESCENT WHERE WE WOULD NORMALLY BE PICKING OUT OUR LANDING SPOT; AND ASIDE FROM A GOOD LOOK AT SEVERAL OF THE CRATERS WE CAME OVER IN THE FINAL DESCENT, I HAVEN'T BEEN ABLE TO PICK OUT THE THINGS ON THE HORIZON AS A REFERENCE AS YET. 103:02:41 DUKE: ROG, TRANQUILITY. NO SWEAT. WE'LL FIGURE OUT...WE'LL FIGURE IT OUT. OVER. (LONG PAUSE) 103:03:32 ARMSTRONG: YOU MIGHT BE INTERESTED TO KNOW THAT I DON'T THINK WE NOTICE ANY DIFFICULTY AT ALL IN ADAPTING TO ONE-SIXTH G. IT SEEMS IMMEDIATELY NATURAL TO MOVE

IN THIS ENVIRONMENT. 103:03:47 DUKE: ROGER, TRANQUILITY. WE COPY. OVER. 103:03:55 ARMSTRONG: THE AREA OUT THE LEFT-HAND WINDOW IS A RELATIVELY LEVEL PLAIN CRATERED WITH A FAIRLY LARGE NUMBER OF CRATERS OF THE 5- TO 50-FOOT VARIETY; AND SOME RIDGES (WHICH ARE) SMALL, 20, 30 FEET HIGH, I WOULD GUESS; AND LITERALLY THOUSANDS OF LITTLE, 1- AND 2-FOOT CRATERS AROUND THE AREA. WE SEE SOME ANGULAR BLOCKS OUT SEVERAL HUNDRED FEET IN FRONT OF US THAT ARE PROBABLY TWO FEET IN SIZE AND HAVE ANGULAR EDGES. THERE IS A HILL IN VIEW, JUST

ABOUT ON THE GROUND TRACK AHEAD OF US. DIFFICULT TO ESTIMATE, BUT MIGHT BE A HALF A MILE OR A MILE. 103:04:54 DUKE: ROGER, TRANQUILITY. WE COPY. OVER. 103:05:01 COLLINS: SOUNDS LIKE IT LOOKS A LOT BETTER THAN IT DID YESTERDAY... 103:05:02 ARMSTRONG: (GARBLED UNDER MIKE) 103:05:04 COLLINS: ...AT THAT VERY LOW SUN ANGLE. IT LOOKED ROUGH AS A (CORN) COB THEN. 103:05:11 ARMSTRONG: IT REALLY WAS ROUGH, MIKE. OVER THE TARGETED LANDING AREA, IT WAS EXTREMELY ROUGH, CRATERED, AND LARGE NUMBERS OF ROCKS THAT WERE PROBABLY SOME - MANY

- LARGER THAN 5 OR 10 FEET IN SIZE. 103:05:32 COLLINS: WHEN IN DOUBT, LAND LONG. 103:05:38 ARMSTRONG: THAT'S WHAT WE DID. (LONG PAUSE) 103:05:57 DUKE: TRANQUILITY, HOUSTON. AFTER YOU GET THROUGH THIS P57, WE'D LIKE AN E-MEMORY DUMP. OVER. 103:06:07 ALDRIN: ROGER. AFTER THIS FIRST P57, YOU WANT AN E-MEMORY DUMP. 103:06:11 DUKE: THAT'S AFFIRMATIVE. (PAUSE) COLUMBIA, HOUSTON. WE HAVE A P22 UPDATE FOR YOU, IF YOU'RE READY TO COPY. OVER. 103:06:27 COLLINS: AT YOUR SERVICE, SIR. 103:06:29 DUKE: ROG, MIKE. T1, 104:32:18; T2, 104:37:28. AND THAT

IS 4 MILES SOUTH. THIS IS BASED ON THE TARGETED LANDING SITE. OVER. 103:06:58 COLLINS: OKAY. ROGER. UNDERSTAND. BASED ON THE TARGETED LANDING SITE; T1, 104:32:18; T2, 104:37:28, AND 4 MILES SOUTH. 103:07:10 DUKE: ROGER. 103:07:13 COLLINS: DO YOU HAVE ANY IDEA WHETHER THEY LANDED LEFT OR RIGHT OF CENTER LINE? JUST A LITTLE BIT LONG, IS THAT ALL WE KNOW? 103:07:19 DUKE: APPARENTLY THAT'S ABOUT ALL WE CAN TELL. OVER. 103:07:24 COLLINS: OKAY. THANK YOU. (LONG PAUSE) 103:08:06 DUKE: TRANQUILITY, HOUSTON... 103:08:07 ARMSTRONG: AND, HOUSTON,

OUR MISSION TIMER IS NOW READING 902:34:47 AND STATIC. 103:08:17 DUKE: ROGER. COPY YOUR MISSION TIMER'S NOW STATIC. IT...SAY AGAIN THE TIME. 103:08:24 ARMSTRONG: 902:34:47. 103:08:35 DUKE: ROGER. COPY, TRANQUILITY. THAT GRAVITY ALIGN LOOKED GOOD TO US. WE SEE YOU RECYCLING. 103:08:47 ALDRIN: WELL, NO. I WAS TRYING TO GET TIME, 1665, OUT, AND SOMEHOW IT PROCEEDED ON TO THE 06 22 BEFORE I COULD DO A VERB 32 ENTER. I WANT TO LOG A TIME HERE, AND THEN I'D LIKE TO KNOW WHETHER YOU WANT ME TO PROCEED ON THE TORQUING ANGLES OR TO GO

BACK AND REENTER AGAIN BEFORE TORQUING. OVER. 103:09:08 DUKE: ROG, BUZZ. STANDBY. 103:10:15 DUKE: TRANQUILITY, HOUSTON. WE'D LIKE YOU TO RECALL P57 AND RUN THROUGH THE GRAVITY ALIGN ONE MORE TIME. OVER. 103:10:24 ALDRIN: ROGER. I CONCUR WITH THAT. 103:10:26 DUKE: ROGER, TRANQUILITY. FOR THE MISSION TIMER, TWO SUGGESTIONS. CHECK THE CIRCUIT BREAKER, PANEL 11; ALSO, RESET AND ATTEMPT TO START. THAT NINE IN THE FIRST DIGIT MIGHT HAVE SOMETHING TO DO WITH IT. OVER. 103:10:45 ARMSTRONG: OKAY. WE'VE TRIED BOTH OF THOSE. IF THE CIRCUIT

BREAKER IS IN, WHEN I PUT IT IN RESET, I GET 902:04:40. WHEN I RELEASE IT NOW, I GET 902:04:49. I'M GOING TO CYCLE THE CIRCUIT BREAKER. 103:11:08 DUKE: ROGER. 103:11:12 ARMSTRONG: I CYCLED THE CIRCUIT BREAKER AND GOT ALL NINES. (PAUSE) AND IT WILL NOT NOW RESET FROM ALL NINES. 103:11:22 DUKE: ROGER. (LONG PAUSE) 103:11:37 DUKE: TRANQUILITY, HOUSTON. WE'LL RESEARCH THIS PROBLEM AND BE BACK WITH YOU MOMENTARILY ON THE MISSION EVENT TIME - CORRECTION - THE MISSION TIMER. 103:11:47 ARMSTRONG: OKAY. (LONG PAUSE) 103:12:44 ARMSTRONG: I'D

SAY THE COLOR OF THE LOCAL SURFACE IS VERY COMPARABLE TO THAT WE OBSERVED FROM ORBIT AT THIS SUN ANGLE - ABOUT 10 DEGREES SUN ANGLE, OR THAT NATURE. IT'S PRETTY MUCH WITHOUT COLOR. IT'S GRAY; AND IT'S A VERY WHITE, CHALKY GRAY, AS YOU LOOK INTO THE ZERO-PHASE LINE. AND IT'S CONSIDERABLY DARKER GRAY, MORE LIKE ASHEN GRAY AS YOU LOOK OUT 90 DEGREES TO THE SUN. SOME OF THE SURFACE ROCKS IN CLOSE HERE THAT HAVE BEEN FRACTURED OR DISTURBED BY THE ROCKET ENGINE PLUME ARE COATED WITH THIS LIGHT GRAY ON THE OUTSIDE; BUT

WHERE THEY'VE BEEN BROKEN, THEY DISPLAY A VERY DARK GRAY INTERIOR; AND IT LOOKS LIKE IT COULD BE COUNTRY BASALT. 103:14:02 DUKE: ROGER. TRANQUILITY, WE SEE THE NOUN 93. (PAUSE) VERB 34. 103:14:10 ALDRIN: ROGER. I ASSUME YOU WANT US (TO)... (HEARS "VERB 34") ROGER. (LONG PAUSE) 103:14:32 DUKE: TRANQUILITY, HOUSTON. PLEASE VENT FUEL AND OX(IDIZER PRESSURE) AGAIN. OVER. IT'S BUILDING BACK UP. 103:14:42 ARMSTRONG: OKAY. OX GOING NOW. (PAUSE) 103:14:52 DUKE: TRANQUILITY, HOUSTON. YOU CAN OPEN BOTH FUEL AND OX VENT NOW. OVER. 103:14:59

ARMSTRONG: OKAY. 103:15:01 ALDRIN: HOUSTON, TRANQUILITY STANDING BY FOR GO ON AGS TO PGNS ALIGN AND A LUNAR ALIGN. OVER. 103:15:09 DUKE: STAND BY. (PAUSE) TRANQUILITY, HOUSTON. YOU ARE GO FOR THE AGS TO PGNS ALIGN, AND THEN THE LUNAR ALIGN. OVER. 103:15:26 ALDRIN: ROGER. (LONG PAUSE) 103:15:44 DUKE: TRANQUILITY, HOUSTON. PLEASE VENT THE FUEL. IT'S INCREASING RAPIDLY. OVER. (PAUSE) 103:16:00 ARMSTRONG: WE SHOW 30 PSI IN THE FUEL AND 30 IN THE OXIDIZER 103:16:05 DUKE: ROGER. WE'RE READING SOMEWHAT DIFFERENT THAN THAT. STANDBY. 103:16:14

ARMSTRONG: THE FUEL TEMPERATURE IS READING 64 IN THE DESCENT, AND THE OXIDIZER...(CLARIFYING WHAT HE HAS JUST SAID) THAT'S DESCENT (TANK) 2. AND THE OXIDIZER IS OFF-SCALE LOW. DESCENT 1 IS SHOWING 61 IN THE FUEL AND 65 IN THE OXIDIZER. 103:16:41 DUKE: ROGER. STANDBY. (PAUSE) TRANQUILITY, HOUSTON. PLEASE TAKE THE FUEL VENT SWITCH AND HOLD IT OPEN. OVER. 103:17:01 ARMSTRONG: OKAY. WE'RE HOLDING IT OPEN. INDICATING ABOUT 24 PSI ON BOARD. 103:17:09 DUKE: ROGER. (LONG PAUSE) 103:17:34 ARMSTRONG: NOW INDICATING 20 PSI ON THE FUEL SIDE.

103:17:37 DUKE: ROGER. 103:17:38 ARMSTRONG: AND 22 IN THE OX. 103:17:41 DUKE: ROGER. 103:18:47 ARMSTRONG: NOW INDICATING 15 PSI IN BOTH TANKS. 103:18:51 DUKE: ROGER. (LONG PAUSE) 103:19:17 DUKE: TRANQUILITY, HOUSTON. IF YOU HAVEN'T DONE SO, YOU CAN RELEASE THE FUEL VENT SWITCH NOW. OVER. 103:19:25 ARMSTRONG: ROGER. 103:20:52 DUKE: TRANQUILITY, HOUSTON. WE HAVE AN INDICATION THAT WE'VE FROZEN UP THE DESCENT-FUEL HELIUM HEAT EXCHANGER - AND WITH SOME FUEL TRAPPED IN THE LINE BETWEEN THERE AND THE VALVES...AND THE PRESSURE WE'RE

LOOKING AT IS INCREASING THERE. OVER. 103:21:10 ARMSTRONG: ROGER. UNDERSTAND. (LONG PAUSE) 103:22:04 DUKE: TRANQUILITY BASE, HOUSTON. IF YOU HAVE NOT DONE SO, PLEASE CLOSE BOTH FUEL AND OX VENTS NOW. OVER. 103:22:17 ARMSTRONG: THEY'RE CLOSED. 103:22:18 DUKE: THANK YOU, SIR. (LONG PAUSE) 103:22:30 ARMSTRONG: FROM THE SURFACE, WE COULD NOT SEE ANY STARS OUT THE WINDOW; BUT OUT MY OVERHEAD HATCH (MEANS THE OVERHEAD RENDEZVOUS WINDOW), I'M LOOKING AT THE EARTH. IT'S BIG AND BRIGHT AND BEAUTIFUL. BUZZ IS GOING TO GIVE A TRY

AT SEEING SOME STARS THROUGH THE OPTICS. 103:22:54 DUKE: ROGER, TRANQUILITY. WE UNDERSTAND. MUST BE A BEAUTIFUL SIGHT. OVER. 103:24:52 DUKE: COLUMBIA, HOUSTON. TWO MINUTES TO LOS. YOU'RE LOOKING GREAT GOING OVER THE HILL. OVER. (PAUSE) 103:25:08 COLLINS: OKAY. THANK YOU. GLAD TO HEAR THE SYSTEM'S LOOKING GOOD. YOU HAVE A SUGGESTED ATTITUDE FOR ME? THIS ONE HERE SEEMS ALL RIGHT. 103:25:15 DUKE: STAND BY. (PAUSE) 103:25:21 COLLINS: LET ME KNOW WHEN IT'S LUNCH TIME, WILL YOU? 103:25:24 DUKE: SAY AGAIN. 103:25:29 COLLINS: AH, DISREGARD.

103:25:31 DUKE: COLUMBIA, HOUSTON. YOU GOT A GOOD ATTITUDE RIGHT THERE. 103:25:37 COLLINS: OKAY. THANK YOU. 103:33:16 DUKE: TRANQUILITY BASE, HOUSTON. IF YOU WANT ME TO, I CAN GIVE YOU A HACK ON THE MISSION TIME, EVERY 30 MINUTES. OVER. (LONG PAUSE) TRANQUILITY, HOUSTON. I'M COUNTING DOWN TO T3 TIME. IF YOU'D LIKE TO GIVE ME A HACK, WE CAN SET UP AN EVENT TIMER. OVER. 103:34:22 ALDRIN: OKAY. HOW ABOUT COUNTING UP? 103:34:23 DUKE: ROGER. YOU WANT IT COUNTING UP? STAND BY. 103:35:30 DUKE: TRANQUILITY, HOUSTON. ON MY MARK, 62:30. MARK.

62:30 PAST PDI. (PAUSE) 103:35:46 ARMSTRONG: WHAT WE'RE LOOKING FOR, CHARLIE, IS THE TIME COUNTING UP TO T2 THAT'LL BE EQUAL TO 60 MINUTES...(CORRECTING HIMSELF) OR, AT T3 BE EQUAL TO 60 MINUTES AT T3. 103:35:56 DUKE: ROGER. WE'LL HAVE IT FOR YOU. (LONG PAUSE) 103:36:28 DUKE: TRANQUILITY BASE, HOUSTON. RESET THE EVENT TIMER TO ZERO. AND, ON MY MARK AT 103:39:41, WE'LL GIVE YOU A HACK, AND IT'LL BE 1 HOUR (PRIOR TO T3). OVER. 103:36:44 ARMSTRONG: ROGER. 103:36:45 DUKE: AND WE'VE GOT ALMOST 3 MINUTES TO GO, NEIL. OVER. 103:36:51 ARMSTRONG:

OKAY. 103:39:16 DUKE: TRANQUILITY BASE, STAND BY ON THE EVENT TIMER. (PAUSE) TRANQUILITY BASE, HOUSTON. ON MY MARK START YOUR EVENT TIMER. (PAUSE) 103:39:36 DUKE: 5, 4, 3, 2, 1. MARK. 103:39:46 ARMSTRONG: ROGER. WE GOT IT; THANK YOU. 103:39:47 DUKE: ROG, NEIL. 103:47:19 DUKE: TRANQUILITY, HOUSTON. WE SEE THE STAR-ANGLE DIFFERENCE. LOOKS GOOD. 103:47:29 ALDRIN: OKAY. THAT LAST STAR WAS NAVI, AND IT WASN'T TOO WELL DISTINGUISHABLE. I CAN SEE WHERE THAT ERROR COULD COME IN. I THINK FOR THE GRAVITY ALIGNMENT WITH ONE STAR, RIGEL WILL BE

QUITE GOOD. 103:47:42 DUKE: ROGER. STAND BY ON THE NOUN 93. (LONG PAUSE) HELLO, TRANQUILITY BASE. HOUSTON. WE'D LIKE YOU TO TORQUE THAT. OVER. 103:49:19 ALDRIN: HOUSTON, THIS IS TRANQUILITY. DO YOU WANT US TO ACCEPT THIS POSITION? OVER. 103:49:24 DUKE: TRANQUILITY, HOUSTON. WE'RE LOOKING AT IT. STAND BY. WE'D LIKE YOU TO PULL THE CIRCUIT BREAKER ON PANEL 11 FOR THE MISSION TIMER. OVER. 103:49:35 ARMSTRONG: ROG. I'VE ALREADY DONE THAT, CHARLIE. 103:49:37 DUKE: OKAY. (LONG PAUSE) 103:50:20 DUKE: TRANQUILITY, HOUSTON. WE'D LIKE YOU TO

REJECT THAT RLS (REFERENCE LANDING SITE). OVER. 103:50:29 ALDRIN: ROGER. 103:50:32 DUKE: AND, TRANQUILITY BASE, HOUSTON. WE'D LIKE YOU TO CALL...AFTER THIS, CALL P00 AND GIVE US A E(RASABLE)-MEMORY DUMP. (LONG PAUSE) 103:51:24 ALDRIN: OKAY. HERE COMES THE E-MEMORY DUMP. 103:51:28 DUKE: ROGER. (LONG PAUSE) 103:51:41 ALDRIN: AND WE GOT 1106. 103:51:43 DUKE: ROGER. (LONG PAUSE) HELLO, TRANQUILITY BASE; HOUSTON. DID I COPY PROGRAM ALARM 1106 FROM YOU? OVER. 103:52:16 ALDRIN: ROG. THAT'S AFFIRMATIVE. 103:52:18 DUKE: OKAY. STAND BY. 103:52:19

ALDRIN: COULD THAT, BY ANY CHANCE, BE DUE TO THE FACT THAT I FLASHED THE UPDATA LINK SWITCH TO DATA WHILE THAT WAS GOING ON? OVER. 103:52:29 DUKE: STAND BY. (PAUSE) HELLO, TRANQUILITY BASE; HOUSTON. THE SPAN GUYS THINK THAT'S CONCEIVABLE. STAND BY. I THINK WE WANT ANOTHER VERB 74. 103:52:51 ALDRIN: OKAY. STANDING BY. (PAUSE) 103:53:02 DUKE: HELLO, TRANQUILITY BASE; HOUSTON. WE'D LIKE ANOTHER VERB 74. OVER. 103:53:13 ALDRIN: ROGER. HERE IT COMES. (LONG PAUSE) 103:53:54 DUKE: TRANQUILITY BASE, HOUSTON. ON MY MARK IT WILL BE GET (GROUND

ELAPSED TIME) 103:53 103:54:00 DUKE: MARK. 53...CORRECTION, 54. 103:54:09 ALDRIN: ROGER. 103:54:14 DUKE: HELLO, TRANQUILITY. HOUSTON. WE HAVE THE LM ASCENT PAD. IF YOU'RE READY TO GO. OVER. 103:54:28 ARMSTRONG: STAND BY. (PAUSE) 103:54:38 ALDRIN: ROGER. READY TO COPY THE LM ASCENT PAD. 103:54:42 DUKE: ROG, TRANQUILITY. TIG, 104:39:47:00, 55358, 00322, PLUS 0022. DEDA 47, PLUS 37130, MINUS 70615, PLUS 58620, PLUS 56936. OVER. 103:55:28 ALDRIN: ROGER. LM ASCENT PAD: 104:39:47:00, 55358, 00322, PLUS 0022, PLUS 37130, MINUS 70615, PLUS 58620, PLUS

56936. OVER. 103:55:53 DUKE: ROGER, TRANQUILITY. GOOD READBACK. WE ALSO HAVE A CSI PAD IF YOU ARE READY TO COPY. (PAUSE) 103:56:10 ARMSTRONG: OKAY. WE ARE READY TO GO. 103:56:12 DUKE: ROGER. COMING AT YOU WITH A CSI: NOUN 11, 105:35:3700; 107:11:3000, 0538, MINUS ALL ZEROS. FDAI IS NA; 0937...CORRECTION, 09356; 10315; PLUS 0538, MINUS ALL ZEROS, PLUS 0012. OVER. 103:57:08 ARMSTRONG: ROGER. SAY AGAIN RL AND NOUN 86. 103:57:12 DUKE: ROGER. RL IS PLUS 0538, AND WE HAVE A LOAD FOR YOU. WILL YOU PLEASE GIVE US P00 AND DATA? OVER. 103:57:25

ALDRIN: ROGER. BEFORE I DO THAT I WOULD LIKE TO DESIGNATE THE RENDEZVOUS RADAR UP TO PLUS-X. 103:57:30 DUKE: ROGER. (LONG PAUSE) 103:57:44 ARMSTRONG: OKAY. CSI READBACK: NOUN 11, 105:35:3700, 107:11:3000, 0538, MINUS ALL ZEROS, NA, 09356, 10315. NOUN 86, PLUS 0538, PLUS ALL ZEROS, AND THE LAST ONE WAS 0012. AND WHAT'S THE SIGN OF THAT, PLEASE? (LONG PAUSE) 103:58:55 DUKE: TRANQUILITY, HOUSTON. THE DELTA-VY IS MINUS ALL ZEROS. THE DELTA-VZ IS PLUS 0012. OVER. 103:59:08 ARMSTRONG: ROGER. PLUS 0012. 103:59:10 DUKE: ROG. GOOD READBACK.

(LONG PAUSE) 103:59:41 ALDRIN: HOUSTON, TRANQUILITY BASE. THE DSKY'S YOURS, AND UPDATA LINK TO DATA. 103:59:47 DUKE: ROGER. THANK YOU, TRANQUILITY. 104:02:26 DUKE: HELLO, TRANQUILITY BASE. HOUSTON. ON MY MARK IT WILL BE 37 MINUTES TO T3. OVER. 104:02:35 ARMSTRONG: OKAY. 104:02:42 DUKE: STAND BY. MARK. THIRTY-SEVEN MINUTES 'TIL T3. 104:02:50 ARMSTRONG: OKAY; THANK YOU. (LONG PAUSE) 104:03:10 DUKE: TRANQUILITY, THIS IS HOUSTON. IT'S YOUR COMPUTER. WE GOT THE LOAD IN. YOU CAN START YOUR P57. 104:03:18 ARMSTRONG: ROGER; THANK YOU. 104:05:19

ALDRIN: HOUSTON, TRANQUILITY BASE. DOES SOMEBODY DOWN THERE HAVE A MIKE BUTTON KEYED? OVER. 104:05:26 DUKE: STAND BY, AND WE'LL CHECK. (LONG PAUSE) TRANQUILITY, HOUSTON. DO YOU STILL HEAR IT NOW? OVER. 104:05:59 ALDRIN: I STILL HEAR IT. IT SOUNDS LIKE SOMEBODY'S BANGING SOME CHAIRS AROUND IN THE BACK ROOM. 104:06:05 DUKE: ROGER. THAT'S A VOGAA THAT YOU HEAR FOR THE CSM TO KEEP THE NOISE DOWN ON THE LOOP. MAYBE WE GOT A MSFN RELAY OR SOMETHING. STAND BY. 104:06:17 ALDRIN: OKAY. (LONG PAUSE) 104:06:43 DUKE: TRANQUILITY, HOUSTON.

WE GOT THE MSFN RELAY IN. YOU'RE HEARING THE VOGAA, WHICH IS A NOISE SUPPRESSION DEVICE. WE'LL TRY TO TAKE IT OUT. OVER. 104:06:55 ALDRIN: ALL RIGHT. THANK YOU. 104:08:00 DUKE: TRANQUILITY, HOUSTON. IT OUGHT TO BE A LITTLE QUIETER UP THERE NOW. WE DISABLED THE MSFN RELAY. 104:08:11 ALDRIN: OKAY. I THINK THE NOISE HAS STOPPED NOW. THANK YOU, CHARLIE. 104:08:13 DUKE: ROGER. 104:14:32 DUKE: TRANQUILITY BASE, HOUSTON. ON MY MARK, 25 MINUTES 'TIL T3. STAND BY. MARK. 25 MINUTES UNTIL T3. 104:14:52 ARMSTRONG: ROGER. THANK YOU, CHARLIE. (PAUSE)

104:15:00 COLLINS: HOUSTON, COLUMBIA. HOW'S IT GOING? 104:15:02 DUKE: COLUMBIA, HOUSTON. WE'RE READING YOU ABOUT THREE-BY. OVER. 104:15:10 COLLINS: ROGER. I'M ON OMNI CHARLIE. HOW'S IT GOING? 104:15:13 DUKE: ROGER. UNDERSTAND. OMNI CHARLIE. MIKE, BE ADVISED WE HAVE AN UPDATE FOR YOU ON THE P22 FOR THE LM. WE ESTIMATE HE LANDED ABOUT 4 MILES DOWNRANGE. YOUR T1 TIMES ARE UPDATED AND YOUR T2, IF YOU'RE READY TO COPY. OVER. 104:15:33 COLLINS: READY TO COPY. 104:15:37 DUKE: OKAY. ROGER, COLUMBIA. T1 104:32:24, 104:37:33, 2 MILES SOUTH.

TIME OF CLOSEST APPROACH IS 104:39:08. (PAUSE) 104:16:08 DUKE: HELLO, TRANQUILITY BASE. HOUSTON. WE COPY THE NOUN 93. YOU CAN TORQUE THEM. OVER. 104:17:30 COLLINS: YOU SAID 4 MILES LONG, IS THAT CORRECT, HOUSTON? 104:17:34 DUKE: THAT'S AFFIRMATIVE,... 104:17:34 ALDRIN: HOUSTON, DO YOU HAVE AN UPDATED LM WEIGHT FOR US. OVER. 104:17:35 DUKE: ...COLUMBIA. IT'S ABOUT 4 MILES LONG. STAND BY. WE'LL HAVE YOU A MAP LOCATION MOMENTARILY. OVER. (LONG PAUSE) 104:18:38 ALDRIN: HOUSTON, TRANQUILITY BASE. DO YOU HAVE AN UPDATED LM WEIGHT FOR US?

OVER. 104:18:42 DUKE: THAT'S AFFIRMATIVE. STAND BY ON THE DAP (DIGITAL AUTO PILOT). OUR DAP PAD FOR YOU IS LM WEIGHT 10906 (TERRESTRIAL POUNDS). OVER. 104:18:59 ALDRIN: ROGER. 10906. 104:19:02 DUKE: ROG. (LONG PAUSE) 104:19:25 DUKE: COLUMBIA, HOUSTON. WITH A LATITUDE (AND) LONGITUDE-OVER-TWO UPDATE FOR LM POSITION. OVER. (PAUSE) COLUMBIA, HOUSTON. OVER. 104:20:26 COLLINS: GO AHEAD, HOUSTON. 104:20:28 DUKE: ROGER, MIKE. WE GOT AN UPDATE ON THE LAT(ITUDE)/LONGITUDE FOR THE LM, IF YOU'RE READY TO COPY. OVER. 104:20:36 COLLINS: GO AHEAD.

GO AHEAD. 104:20:42 DUKE: ROGER. COLUMBIA, IT'S PLUS 7 - CORRECTION - PLUS 0.799 FOR THE LAT, PLUS 11.730 FOR THE LONGITUDE-OVER-TWO. OVER. 104:21:02 COLLINS: THANK YOU. THE ALTITUDE REMAIN UNCHANGED? 104:21:08 DUKE: SAY AGAIN. OVER. 104:21:12 COLLINS: DOES THE ALTITUDE REMAIN UNCHANGED? I GUESS IT WOULD. 104:21:16 DUKE: THAT'S AFFIRMATIVE. (LONG PAUSE) HELLO, TRANQUILITY BASE; HOUSTON. YOU ARE STAY FOR A T3. WE HAVE SOME SURFACE BLOCK DATA IF YOU'RE READY TO COPY. OVER. 104:21:40 ARMSTRONG: ROGER. UNDERSTAND WE'RE STAY FOR T3.

STAND BY. (LONG PAUSE) OKAY, HOUSTON. GO AHEAD WITH YOUR BLOCK DATA. 104:22:30 DUKE: ROG, TRANQUILITY. T4, 106:38:02; T5, 108:36:15; T6, 110:34:30; T7, 112:32:45. OVER. 104:23:05 ARMSTRONG: COPY. T4, 106:38:07(SIC); T5. 108:36:15; T6, 110:34:30; T7, 112:32:45. 104:23:20 DUKE: ROG, TRANQUILITY. STAND BY ONE. (PAUSE) TRANQUILITY, HOUSTON. SAY AGAIN YOUR T4 COPY. OVER. 104:23:33 ARMSTRONG: T4, 106:38:07. 104:23:37 DUKE: ROGER. CORRECTION ON T4: 106:38:02. OVER. 104:23:49 ARMSTRONG: GOT T4, 106:38:02. 104:23:53 DUKE: ROGER. 104:24:51 DUKE: HELLO, COLUMBIA.

HOUSTON. WE WILL NOT COME UP ON THE MSFN RELAY. WE'D LIKE YOU TO COME ON (CONTROL) PANEL 9 (AND) TURN ON YOUR VHF TO TR. OVER. 104:25:08 COLLINS: (FAINT) OKAY. I'M ON PANEL 9. READY TO RECEIVE. YOU WANT ME TO TRANSMIT FOR SOME REASON WITH IT? 104:25:14 DUKE: SAY AGAIN, MIKE... 104:25:15 ALDRIN: HOUSTON; TRANQUILITY BASE. I HAVE...(LISTENS) I'LL WAIT. GO AHEAD. 104:25:15 DUKE: ...YOU'RE ABOUT TWO-BY. 104:25:21 COLLINS: ROGER. PANEL 9 IS CONFIGURED VHF, RECEIVE. YOU WANT ME TO TRANSMIT WITH THE VHF FOR SOME REASON? WHY DO YOU WANT ME IN

TR? 104:25:31 DUKE: COLUMBIA, THIS IS HOUSTON. WE DON'T WANT YOU TO TRANSMIT, MIKE. WE JUST WANT YOU IN THAT POSITION IN CASE YOU WANT TO TALK TO TRANQUILITY. BREAK. TRANQUILITY, HOUSTON. SAY AGAIN. OVER. 104:25:47 ALDRIN: ROGER. I HAVE A FAIRLY GOOD-SIZED DIFFERENCE BETWEEN BATTERY VOLTS ON (BATTERIES) 5 AND 6; 6 IS READING 33.5 AND 5 IS READING 36.5. IS THAT WHAT YOU EXPECT? OVER. 104:26:03 DUKE: ROGER. STAND BY. (PAUSE) TRANQUILITY, HOUSTON. THEY ARE BOTH COMING UP IN VOLTAGE. NO PROBLEM. WE'RE STILL GO. OVER. 104:26:19 ALDRIN:

ROGER. 104:32:38 DUKE: HELLO, TRANQUILITY BASE. HOUSTON. COULD YOU PLEASE GIVE US A READOUT NOW OF ALL OF YOUR DESCENT TANK PRESSURES? OVER. 104:32:56 ARMSTRONG: OKAY, HOUSTON. ON DESCENT 1, FUEL AND OXIDIZER ARE READING 10 PSI; AND DESCENT 2, FUEL IS READING 10 PSI, OXIDIZER 11 PSI. 104:33:09 DUKE: ROGER, TRANQUILITY. THANK YOU MUCH. OUT. 104:34:55 ALDRIN: HOUSTON, TRANQUILITY BASE IS READY TO GO THROUGH THE POWERDOWN AND TERMINATE THE SIMULATED COUNTDOWN. 104:35:00 DUKE: ROGER. STANDBY. (LONG PAUSE) HELLO, TRANQUILITY

BASE. HOUSTON. YOU CAN START YOUR POWERDOWN NOW. OVER. 104:35:31 ALDRIN: ROGER. IT'S IN PROGRESS. 104:35:37 DUKE: AND, TRANQUILITY BASE, THE WHITE TEAM IS GOING OFF NOW AND LETTING THE MAROON TEAM TAKE OVER. WE APPRECIATE THE GREAT SHOW. IT WAS A BEAUTIFUL JOB, YOU GUYS. 104:35:47 ALDRIN: ROGER. COULDN'T HAVE HAD BETTER TREATMENT FROM ALL OF YOU BACK THERE. 104:39:07 ARMSTRONG: HOUSTON, TRANQUILITY. 104:39:09 DUKE: GO, TRANQUILITY. OVER. 104:39:14 ARMSTRONG: ROGER. OUR RECOMMENDATION AT THIS POINT IS PLANNING AN EVA, WITH

YOUR CONCURRENCE, STARTING ABOUT EIGHT O'CLOCK THIS EVENING, HOUSTON TIME. THAT IS ABOUT 3 HOURS FROM NOW. 104:39:31 DUKE: STAND BY. 104:39:35 ARMSTRONG: WELL, WE WILL GIVE YOU SOME TIME TO THINK ABOUT THAT. 104:39:40 DUKE: TRANQUILITY BASE, HOUSTON. WE THOUGHT ABOUT IT; WE WILL SUPPORT IT. WE'RE GO AT THAT TIME. OVER. 104:39:48 ARMSTRONG: ROGER. 104:39:56 DUKE: YOU GUYS ARE GETTING PRIME TIME TV THERE. 104:40:08 ARMSTRONG: HOPE THAT LITTLE TV SET WORKS, BUT WE'LL SEE. 104:40:11 DUKE: ROG. (LONG PAUSE) 104:40:31 DUKE: HELLO,

TRANQUILITY BASE. HOUSTON. WAS YOUR EIGHT O'CLOCK HOUSTON TIME A REFERENCE TO OPENING THE HATCH OR STARTING THE PREP FOR EVA AT THAT TIME? OVER. 104:40:46 ARMSTRONG: THAT WOULD BE HATCH OPENING. 104:40:48 DUKE: THAT'S WHAT WE THOUGHT. THANK YOU MUCH. 104:40:52 ARMSTRONG: IT MIGHT BE A LITTLE LATER THAN THAT, BUT IN OTHER WORDS, START THE PREP IN ABOUT AN HOUR OR SO. 104:40:57 COLLINS: HOUSTON, COLUMBIA. COPY NOUN 49? 104:41:00 DUKE: STAND BY, COLUMBIA. TRANQUILITY BASE, HOUSTON. THAT'S FINE. WE ARE READY TO SUPPORT YOU

ANY TIME, NEIL. OVER. 104:41:09 ARMSTRONG: ROG. 104:41:10 DUKE: BREAK. COLUMBIA, WE SEE THE NOUN 49. STAND BY. (LONG PAUSE) COLUMBIA, HOUSTON. WE GOT THE DATA. WE WOULD LIKE A VERB 34. OVER. 104:41:46 COLLINS: ROG. STAND BY ONE, CHARLIE, FOR THE NEXT (GARBLED). 104:41:50 DUKE: ROGER, COLUMBIA. HOW DID TRANQUILITY LOOK DOWN THERE TO YOU? OVER. 104:41:58 COLLINS: WELL, THE AREA LOOKS SMOOTH, BUT I WAS UNABLE TO SEE HIM. I JUST PICKED OUT A DISTINGUISHABLE CRATER NEARBY AND MARKED ON IT. 104:42:08 DUKE: ROGER. (PAUSE) 104:42:14

COLLINS: IT LOOKS LIKE A NICE AREA, THOUGH. (PAUSE) 104:42:29 DUKE: HELLO, COLUMBIA. HOUSTON. I UNDERSTAND YOU COULD NOT SEE TRANQUILITY. WHAT WERE YOU MARKING ON? OVER. 104:42:48 COLLINS: HOUSTON, COLUMBIA. I SAY AGAIN, I COULD NOT SEE HIM. AUTO OPTICS POINTED AT A SPOT VERY CLOSE TO THE COORDINATES WHICH YOU GAVE ME, SO I PICKED A TINY CRATER IN THAT AREA AND MARKED ON IT SO I WILL BE ABLE TO HAVE REPEATABLE DATA, BUT I WAS UNABLE TO SEE HIM. 104:42:50 DUKE: ROGER. COPY. 104:46:11 DUKE: HELLO, TRANQUILITY BASE. HOUSTON. ON OUR

DPS VENTING AND THAT FUEL PROBLEM, OUR HEAT EXCHANGER IS CLEARED UP. IT APPEARS THAT THE ICE IS MELTED, AND WE ARE IN GOOD SHAPE NOW. OUT. 104:49:39 ALDRIN: HOUSTON. TRANQUILITY IS GOING TO PUT THE TRACK MODE TO SLEW NOW. 104:59:27 GARRIOTT: COLUMBIA, HOUSTON. OVER. 104:59:34 COLLINS: COLUMBIA. GO. 104:59:35 GARRIOTT: COLUMBIA, HOUSTON. WE NOTICED YOU ARE MANEUVERING VERY CLOSE TO GIMBAL LOCK. I SUGGEST YOU MOVE BACK AWAY. OVER. 104:59:43 COLLINS: YEAH. I AM GOING AROUND IT, DOING A CMC AUTO MANEUVER TO THE PAD VALUES OF

ROLL 270, PITCH 101, YAW 45. 104:59:52 GARRIOTT: ROGER, COLUMBIA. (LONG PAUSE) 105:00:30 COLLINS: (FAINT, JOKING) HOW ABOUT SENDING ME A FOURTH GIMBAL FOR CHRISTMAS. 105:00:40 GARRIOTT: COLUMBIA, HOUSTON. YOU WERE UNREADABLE. SAY AGAIN PLEASE. 105:00:46 COLLINS: DISREGARD. (LONG PAUSE) 105:04:30 GARRIOTT: AND ON ANOTHER SUBJECT, FROM TRANQUILITY BASE, THEY ARE PREPARED TO BEGIN THE EVA EARLY. THEY EXPECT TO BEGIN DEPRESS OPERATIONS IN ABOUT 3 HOURS AT 108...APPROXIMATELY 108 GET (GROUND ELAPSED TIME). OVER. 105:04:58 COLLINS:

SOUNDS GOOD TO ME. TELL THEM TO EAT SOME LUNCH BEFORE THEY GO. 105:06:07 GARRIOTT: COLUMBIA, HOUSTON. WE'D LIKE YOUR PRD READOUTS WHEN POSSIBLE, AND WE'VE CHECKED OVER YOUR EM (ERASABLE-MEMORY) DUMP. IT ALL LOOKS OKAY. (PAUSE) 105:06:48 GARRIOTT: TRANQUILITY BASE, HOUSTON. OVER. 105:06:54 ALDRIN: GO AHEAD, HOUSTON. 105:06:56 GARRIOTT: TRANQUILITY, HOUSTON. WE'D LIKE YOUR PRD (PERSONAL RADIATION DOSIMETER) READOUT, AND WE HAVE DOUBLE-CHECKED YOUR EM DUMP. IT ALL LOOKS OKAY. OVER. 105:07:26 ARMSTRONG: ROGER. UNDERSTAND

OUR E-MEMORY DUMP WAS GOOD. CDR'S DOSIMETER IS 11014. (PAUSE) 105:07:37 ALDRIN: AND LMP IS 09011. 105:07:44 GARRIOTT: ROGER, TRANQUILITY. BREAK. COLUMBIA, WE WOULD LIKE FOR YOU TO RE-ACQ(UIRE) WITH YOUR HIGH GAIN; ATTEMPT A MANUAL LOCK-ON. OVER. 105:08:01 COLLINS: IN WORK. 105:08:11 ALDRIN: HOUSTON, TRANQUILITY HERE. THE LMP'S (PRD) READOUT MAY POSSIBLY BE 09017. OVER. 105:08:21 GARRIOTT: TRANQUILITY, HOUSTON. ROGER. 09017 IS AN UPDATE ON YOUR READOUT. 105:08:31 COLLINS: COLUMBIA'S IN HIGH GAIN. 105:08:32 ALDRIN: I'LL LET YOU KNOW

FOR SURE WHEN IT GOES TO EITHER 12 OR 18. 105:08:41 GARRIOTT: TRANQUILITY, HOUSTON. ROGER. THE MEDICS REPORT YOUR LATTER READING, "17", APPEARS TO BE THE CORRECT ONE. OVER. 105:08:54 ALDRIN: ROGER. (PAUSE) 105:14:43 GARRIOTT: TRANQUILITY BASE, HOUSTON. OVER. 105:14:53 ALDRIN: GO AHEAD, HOUSTON. TRANQUILITY BASE. 105:14:55 GARRIOTT: TRANQUILITY BASE, HOUSTON. WE'VE REVIEWED THE CHECKLIST, AND ABOUT THE ONLY CHANGE IN ORDER TO ADVANCE THE EVA THAT WE'VE FOUND IS THAT YOU'LL WANT TO DELAY YOUR LITHIUM HYDROXIDE CHANGE UNTIL

AFTER THE EVA RATHER THAN BEFORE. OVER. 105:15:19 ALDRIN: ROGER. WE'D JUST AS SOON MAKE A CHANGE AND JETTISON THE OLD ONE. OVER. 105:16:21 GARRIOTT: TRANQUILITY BASE, HOUSTON. WE WOULD LIKE TO DELAY THAT LIOH CHANGE UNTIL AFTER THE EVA. THERE IS A POSSIBILITY YOU COULD JETTISON THE CANISTER WHEN YOU JETTISON YOUR PLSS. OVER. 105:16:39 ALDRIN: ALL RIGHT. WE'LL PLAN IT THAT WAY. OVER. 105:16:42 GARRIOTT: ROGER, TRANQUILITY. 105:25:29 ALDRIN: HOUSTON, TRANQUILITY. OVER. 105:25:31 GARRIOTT: TRANQUILITY, HOUSTON. GO AHEAD. 105:25:38

ALDRIN: ROGER. THIS IS THE LM PILOT. I'D LIKE TO TAKE THIS OPPORTUNITY TO ASK EVERY PERSON LISTENING IN, WHOEVER AND WHEREVER THEY MAY BE, TO PAUSE FOR A MOMENT AND CONTEMPLATE THE EVENTS OF THE PAST FEW HOURS AND TO GIVE THANKS IN HIS OR HER OWN WAY. OVER. 105:26:08 GARRIOTT: ROGER, TRANQUILITY BASE. 105:35:03 ALDRIN: THAT'S ABOUT READY TO FALL OFF. 105:35:07 ARMSTRONG: AS A MATTER OF FACT, IT JUST DOESN'T LOOK LIKE IT SUNK IN AT ALL. 105:47:17 GARRIOTT: TRANQUILITY BASE, HOUSTON. WE'D LIKE SOME ESTIMATE OF HOW FAR ALONG YOU

ARE WITH YOUR EATING AND WHEN YOU MAY BE READY TO START YOUR EVA PREP. OVER. (PAUSE) 105:47:43 ARMSTRONG: I THINK THAT WE'LL BE READY TO START EVA PREP IN ABOUT A HALF HOUR OR SO. 105:47:50 GARRIOTT: ROGER, TRANQUILITY. 106:11:07 COLLINS: HOUSTON, COLUMBIA. HOW DO YOU READ? 106:11:12 MCCANDLESS: COLUMBIA, COLUMBIA. THIS IS HOUSTON... 106:11:14 ARMSTRONG: HOUSTON, THIS IS TRANQUILITY BASE. WE ARE BEGINNING OUR EVA PREP. 106:11:23 MCCANDLESS: TRANQUILITY BASE, THIS IS HOUSTON, ROGER. COPY. YOU'RE BEGINNING EVA PREP. BREAK. BREAK.

COLUMBIA, COLUMBIA. THIS IS HOUSTON. READING YOU LOUD AND CLEAR. OVER 106:11:35 COLLINS: YOU'RE LOUD AND CLEAR. THE WASTE-WATER DUMP IS DOWN TO 10 PERCENT. I HAVE A QUESTION ON THE P22. DO YOU WANT ME TO DO ANOTHER P22, OR IS ALL THAT INFORMATION JUST FOR MY OWN USE IN TRACKING THE LM FOR PHOTOGRAPHIC PURPOSES? 106:11:49 MCCANDLESS: COLUMBIA, THIS IS HOUSTON. WE REQUEST THAT YOU PERFORM ANOTHER P22. WE'D LIKE YOU TO LET THE AUTO OPTICS TAKE CARE OF THE TRACKING AND DEVOTE YOUR ENERGIES TO TRYING TO PICK OUT THE

LM ON THE LUNAR SURFACE. IF YOU CAN FIND THE LM, OF COURSE. WE'RE LOOKING FOR MARKS ON IT; BUT TRACKING OF GEOGRAPHICAL FEATURES DOESN'T DO US ALL THAT MUCH GOOD. OVER. 106:12:18 COLLINS: OKAY. FINE. I'LL DO IT. 106:12:43 MCCANDLESS: ROGER, COLUMBIA. DID YOU SHIFT INTO MANUAL CONTROL, OR DID THE PROBLEM RESOLVE ITSELF UNDER AUTO CONTROL? OVER. 106:12:52 COLLINS: THE PROBLEM WENT AWAY UNDER AUTO. 106:12:55 MCCANDLESS: ROGER. THAT'S THE BEST TYPE. OUT. 106:12:56 COLLINS: I DID CYCLE OUT OF AUTO INTO MANUAL, BACK INTO AUTO.

106:13:05 MCCANDLESS: HOUSTON. ROGER. OUT. 106:22:56 MCCANDLESS: TRANQUILITY BASE. TRANQUILITY BASE. THIS IS HOUSTON. OVER. 106:23:05 ARMSTRONG: GO AHEAD, HOUSTON. 106:23:07 MCCANDLESS: TRANQUILITY, THIS IS HOUSTON. WE NEED A SECOND SET OF PRD READINGS SO THAT WE MAY ESTABLISH A RATE. OVER. 106:23:19 ARMSTRONG: OKAY. STAND BY. (PAUSE) CDR IS READING 11014. (PAUSE) 106:23:44 ALDRIN: LMP IS READING 09017 AND THREE-QUARTERS. 106:23:52 MCCANDLESS: (GUFFAWS OVER THE "3/4") TRANQUILITY, THIS IS HOUSTON. WE COPY YOUR READINGS. OUT.

106:29:26 COLLINS: HOUSTON, COLUMBIA. HOW DO YOU READ ON OMNI D, DOG? 106:29:30 MCCANDLESS: COLUMBIA, THIS IS HOUSTON. WE'RE READING YOU LOUD WITH BACKGROUND NOISE ON OMNI D. OVER. 106:29:41 COLLINS: OKAY. I'LL STAY ON D HERE FOR A WHILE. I'M ABOUT TO GO INTO P22 (A TRACKING PROGRAM WHICH KEEPS THE SEXTANT POINTED AT THE TARGETED SPOT ON THE GROUND WHILE HE PASSES OVERHEAD). 106:29:45 MCCANDLESS: ROGER. OUT. 106:36:16 COLLINS: HOUSTON, COLUMBIA. I'M COMING UP ON MY TIME FOR THE FIRST PASS WHEN I MAY BE ABLE TO SEE THE LM.

DO YOU HAVE ANY TOPOGRAPHICAL CUES THAT MIGHT HELP ME OUT HERE? AUTO OPTICS IS TRACKING BETWEEN TWO CRATERS. ONE OF THEM, AS THE LM SEES IT, WOULD BE LONG AT 11 O'CLOCK. THE OTHER WOULD BE SHORT AND BEHIND HIM AT 5 O'CLOCK. (PAUSE) THESE ARE GREAT BIG OLD CRATERS (OR) DEPRESSIONS. 106:36:44 MCCANDLESS: STAND BY. (LONG PAUSE) COLUMBIA, THIS IS HOUSTON. THE BEST WE CAN DO ON TOPO FEATURES IS TO ADVISE YOU TO LOOK TO THE WEST OF THE IRREGULARLY SHAPED CRATER, AND THEN WORK ON DOWN TO THE SOUTHWEST OF IT. OVER. (PAUSE)

COLUMBIA, HOUSTON. ANOTHER POSSIBILITY IS THE SOUTHERN RIM OF THE SOUTHERN OF THE TWO OLD-LOOKING CRATERS. OVER. 106:38:42 COLLINS: ROGER, HOUSTON. COLUMBIA. NO JOY. I KEPT MY EYES GLUED TO THE SEXTANT THAT TIME HOPING I'D GET A FLASH OF SPECULAR LIGHT OFF THE LM, BUT I WASN'T ABLE TO SEE ANY IN MY SCAN AREAS THAT YOU SUGGESTED. 106:38:56 MCCANDLESS: ROGER. ON THAT SOUTHERN OF THE OLD CRATERS, THERE'S A SMALL BRIGHT CRATER ON THE SOUTHERN RIM. ONE PLOT WOULD PUT HIM SLIGHTLY TO THE WEST OF THAT SMALL BRIGHT CRATER,

ABOUT 500 TO 1000 FEET. DO YOU SEE ANYTHING DOWN THERE? OVER. 106:39:19 COLLINS: IT'S GONE PAST NOW, BRUCE, BUT I SCANNED THAT AREA THAT YOU ARE TALKING ABOUT VERY CLOSELY, AND NO, I DID NOT SEE ANYTHING. 106:39:26 MCCANDLESS: ROGER. OUT. (LONG PAUSE) COLUMBIA, THIS IS HOUSTON. OVER. 106:40:28 COLLINS: GO AHEAD. 106:40:33 MCCANDLESS: COLUMBIA, THIS IS HOUSTON. ON YOUR LAM-2(G) MAP, WE'D LIKE TO CONFIRM THE TOPOGRAPHICAL AREA IN WHICH YOU WERE LOOKING ON THIS LAST PERIOD OF SIGHTINGS. AS WE UNDERSTAND YOU, YOU WERE LOOKING

IN THE VICINITY OF PAPA 7 TO NOVEMBER 8. IS THAT CORRECT? OVER. 106:40:59 COLLINS: STAND BY ONE. 106:41:01 MCCANDLESS: ROGER. 106:43:00 COLLINS: HOUSTON, COLUMBIA. 106:43:02 MCCANDLESS: GO AHEAD, COLUMBIA. 106:43:08 COLLINS: ONE OF THE CRATERS I WAS TALKING ABOUT IS LOCATED EXACTLY AT MIKE 6.7 (ON LAM-2G). 106:43:19 MCCANDLESS: ROGER. WE FOUND THAT ONE. 106:43:21 COLLINS: THE OTHER ONE IS LOCATED AT 7...(LISTENS) THE OTHER ONE IS LOCATED AT 7.2, TWO-THIRDS OF THE WAY FROM MIKE TO NAN. 106:43:36 MCCANDLESS: ROGER. WE BELIEVE YOU

WERE LOOKING A LITTLE TOO FAR TO THE WEST AND SOUTH. OVER. (LONG PAUSE) 106:44:03 COLLINS: ROGER. UNDERSTAND. I WAS LOOKING WHERE AUTO OPTICS WAS TRACKING, ON THE AVERAGE; AND (I) UNDERSTAND THAT IT SHOULD HAVE BEEN MORE TO THE NORTH AND MORE TO THE WEST; ACTUALLY A TINY BIT OUTSIDE THE CIRCLE, HUH? 106:44:17 MCCANDLESS: MORE TO THE NORTH AND A LITTLE MORE TO THE EAST. THE FEATURE THAT I WAS DESCRIBING TO YOU - THE SMALL BRIGHT CRATER ON THE RIM OF THE LARGE, FAIRLY OLD CRATER - WOULD BE ABOUT MIKE 0.8 AND 8.2. OVER.

106:44:40 COLLINS: WELL, JUST GIVE ME YOUR BEST ESTIMATE AS TO HIS LOCATION IN THIS COORDINATE SYSTEM, AND I'LL PLOT IT ON MY MAP AND GO FROM THERE. 106:44:48 MCCANDLESS: ROGER. 106:48:54 MCCANDLESS: TRANQUILITY BASE, THIS IS HOUSTON. CAN YOU GIVE US SOME IDEA OF WHERE YOU ARE IN THE SURFACE CHECKLIST AT THE PRESENT TIME? OVER 106:49:07 ALDRIN: OKAY. WE'RE ON THE TOP OF PAGE 27. 106:49:11 MCCANDLESS: ROGER. OUT. 106:50:29 COLLINS: HOUSTON, COLUMBIA. OVER. 106:50:31 MCCANDLESS: GO AHEAD, COLUMBIA. 106:50:38 COLLINS: ROGER. I

FINALLY GOT YOU BACK ON OMNI D. I'VE BEEN UNSUCCESSFULLY TRYING TO GET YOU ON THE HIGH GAIN, AND I'VE GONE COMMAND RESET TO PROCESS. HOW DO YOU READ ME NOW? 106:50:46 MCCANDLESS: ROGER. READING YOU LOUD WITH BACKGROUND NOISE. UNDERSTAND THAT'S OMNI DELTA OR OMNI BRAVO? OVER. 106:50:56 COLLINS: OMNI DELTA AND YOU WERE CUT OUT. I NEVER GOT YOUR COORDINATES ON ESTIMATED LM POSITION. OVER. 106:51:04 MCCANDLESS: COLUMBIA, THIS IS HOUSTON. ESTIMATED LM POSITION IS LATITUDE PLUS 0.799, LONGITUDE-OVER-TWO PLUS 11.730. ON

YOUR CHART WE WOULD PLACE IT...STAND BY ON THE CHARTS AND (GIVE ME A) READBACK ON THE LATITUDE AND LONGITUDE. 106:51:46 COLLINS: YEAH. THE LATITUDE AND LONGITUDE OVER TWO: 799 AND 11730 ARE THE ONES THAT I('VE) BEEN USING IN P22. BUT WHAT I'M INTERESTED IN IS GRID COORDINATES ON THAT MAP WE'RE USING. 106:52:01 MCCANDLESS: ROGER. WE'LL HAVE THEM FOR YOU IN A SECOND. 106:52:08 COLLINS: THANK YOU. (LONG PAUSE) HOUSTON, COLUMBIA. COULD YOU ENABLE THE S-BAND RELAY AT LEAST ONE-WAY FROM EAGLE TO COLUMBIA SO I CAN HEAR WHAT'S

GOING ON? 106:53:12 MCCANDLESS: ROGER. THERE'S NOT MUCH GOING ON AT THE PRESENT TIME, COLUMBIA. I'LL SEE WHAT I CAN DO ABOUT THE RELAY. (PAUSE) COLUMBIA, THIS IS HOUSTON. ARE YOU AWARE THAT EAGLE PLANS THE EVA ABOUT 4 HOURS EARLY? OVER. 106:53:33 COLLINS: AFFIRMATIVE. WHEN'S HATCH OPEN TIME IN GET ESTIMATED? 106:53:39 MCCANDLESS: ROGER. SOMEWHERE AROUND 108 HOURS. WE'LL HAVE AN UPDATE FOR YOU ON THAT A LITTLE LATER. 106:53:52 COLLINS: OKAY. I HAVEN'T HEARD A WORD FROM THOSE GUYS, AND I THOUGHT I'D BE HEARING THEM THROUGH

YOUR S-BAND RELAY. 106:53:57 MCCANDLESS: ROGER. THEY'RE ON ABOUT PAGE SURFACE 27 IN THE CHECKLIST, PROCEEDING IN GOOD TIME. 106:54:09 COLLINS: GLAD TO HEAR IT. YOU GOT A CROWD THERE IN MCC (MISSION CONTROL CENTER)? (LONG PAUSE) 106:54:40 MCCANDLESS: "ROGER" YOUR LAST (TRANSMISSION), COLUMBIA. 106:54:46 COLLINS: ROGER. I'D EXPECT YOU PROBABLY HAVE ABOUT NINE CAPCOMS AND ELEVEN FLIGHT DIRECTORS WITH NO PLACE TO PLUG IN (TO THE CONSOLES). 106:54:53 MCCANDLESS: (WITH A SMILE IN HIS VOICE) ROGER. OUT. 106:55:43 MCCANDLESS: ROGER.

WE COPY 50 DEGREES ON THE GLYCOL, AND COMFORT INDEX FINE. (LONG PAUSE) 106:56:24 COLLINS: AND, IF YOU'LL EXCUSE ME A MINUTE, I'M GOING TO HAVE A CUP OF COFFEE. 106:56:28 MCCANDLESS: ROGER. (PAUSE) APOLLO...(CORRECTING HIMSELF) COLUMBIA, THIS IS HOUSTON. YOUR MAP COORDINATES (FOR THE LM) ARE PAPA DECIMAL 2 AND 6 DECIMAL 3 ON THE LAM-2(G) CHART. OVER. (NO ANSWER; LONG PAUSE) COLUMBIA, THIS IS HOUSTON. DID YOU COPY THE COORDINATES FOR THE LM? OVER. (NO ANSWER) 106:58:49 MCCANDLESS: COLUMBIA. COLUMBIA. THIS IS HOUSTON. IF YOU

READ, WE REQUEST HIGH-GAIN ANTENNA YAW 180, PITCH 0. I SAY AGAIN, YAW 180, PITCH 0 ON THE HIGH GAIN. OVER. (NO ANSWER) 107:02:15 MCCANDLESS: COLUMBIA, COLUMBIA, THIS IS HOUSTON. DO YOU READ? OVER. 107:05:15 COLLINS: HOUSTON, COLUMBIA ON THE HIGH GAIN. 107:05:18 MCCANDLESS: COLUMBIA, THIS IS HOUSTON READING YOU LOUD AND CLEAR. OVER. 107:05:25 COLLINS: READING YOU LOUD AND CLEAR, BRUCE. 107:05:26 MCCANDLESS: ROGER, MIKE. I HAVE THE COORDINATES... 107:05:29 COLLINS: WHAT'S NEW? 107:05:31 MCCANDLESS: WELL, WHAT'S NEW IS I THINK WE

HAVE SOME MORE COORDINATES FOR YOU ON THE LM LOCATION. OVER. 107:05:41 COLLINS: READY TO COPY. 107:05:43 MCCANDLESS: ROGER, MIKE. PAPA 0.2 AND 6.3 ON YOUR LAM-2(G) CHART. OVER. 107:06:02 COLLINS: ROGER. PAPA 0.2 AND WHO DECIMAL THREE? 107:06:05 MCCANDLESS: SIX DECIMAL THREE, I SAY AGAIN, SIX DECIMAL THREE. (PAUSE) 107:06:17 COLLINS: THANK YOU. PAPA 0.2 AND 6.3. I'LL TRY IT. 107:06:21 MCCANDLESS: ROGER. (LONG PAUSE) 107:06:57 COLLINS: OKAY. WHAT YOU ARE SAYING IS, IF YOU LOOK AT THE CAT'S PAW, THEN THAT'S JUST ABOUT, OH, HIS MIDDLE FINGER;

A LITTLE BIT...ONE TO TWO O'CLOCK FROM HIS MIDDLE FINGER. IS THAT RIGHT? 107:07:16 MCCANDLESS: ROGER. ABOUT ONE TO TWO O'CLOCK FROM THE MIDDLE FINGER IF YOU'RE USING 12 O'CLOCK BEING TO THE WEST. OVER 107:07:29 COLLINS: (JOKING) THAT MUST BE THE WAY CATS FACE. OKAY. I'M WITH YOU. 107:07:33 MCCANDLESS: OKAY. AND I GOT LOS AND AOS TIMES FOR YOU. 107:07:40 COLLINS: GO AHEAD. (PAUSE) GO AHEAD, HOUSTON. 107:07:52 MCCANDLESS: ROGER. YOUR LOS AT 107 PLUS 23 PLUS 08. AOS AT 108 PLUS 09 PLUS 06. THE NEXT PASS FOR COAS TRACKING: YOUR TIME

OF CLOSEST APPROACH IS 108:35:28. LOOK 3 MILES SOUTH OF TRACK. OVER. 107:08:28 COLLINS: I UNDERSTAND ALL THAT, BUT WITH THIS NEW INFORMATION WOULD YOU LIKE ME TO TRY P22 AND LOOK FOR HIM IN A DIFFERENT SPOT? 107:08:40 MCCANDLESS: STAND BY A MINUTE, PLEASE. 107:08:44 COLLINS: OKAY. BECAUSE I WAS LOOKING IN THE WRONG PLACE LAST TIME. AUTO OPTICS WAS NOT POINTING ME AT THE COORDINATES YOU GAVE. 107:08:53 MCCANDLESS: ROGER. 107:10:06 MCCANDLESS: COLUMBIA, THIS IS HOUSTON. OVER. 107:10:13 COLLINS: GO AHEAD. 107:10:15 MCCANDLESS:

ON YOUR NEXT PASS, COLUMBIA, RATHER THAN PERFORMING A P22 AS SUCH, WE WOULD LIKE YOU TO LOOK IN THE VICINITY OF THE COORDINATES THAT WE GAVE YOU, WHICH IS OUR BEST ANALYSIS BASED ON MATH/PHYSICS AND THE TRAJECTORY. AND WE ALSO HAVE ANOTHER SET OF COORDINATES THAT WE WOULD LIKE YOU TO SEARCH IN THE VICINITY OF. THIS LAST ONE BEING BASED ON AN INTERPRETATION OF THE GEOLOGICAL FEATURES THAT WERE SEEN BY THE CREW ON THEIR WAY DOWN. THE COORDINATES OF THIS SECOND SITE ARE MIKE 0.7 AND 8.0. I SAY AGAIN, MIKE 0.7 AND 8

(GARBLED) I SAY AGAIN, MIKE 0.7 AND 8.0. OVER. 107:11:08 COLLINS: ROGER. COPY. MIKE 0.7 AND 8.0. THE ONLY THING IS, MY BEST TOOL FOR LOOKING IS THE SEXTANT AND IF I'M GOING TO CRANK THE SEXTANT UP, I MIGHT AS WELL LET P22 GO AT THE SAME TIME, OR DON'T YOU THINK SO? 107:11:24 MCCANDLESS: ROGER. IF YOU WANT TO GO THAT WAY, CRANK IT UP, AND THEN YOU CAN DRIVE IT AROUND AND LOOK WHERE YOU WANT. 107:11:33 COLLINS: OKAY. 107:11:35 MCCANDLESS: AND IF YOU CAN FIND THE LM, THEN BY ALL MEANS, TRACK IT OR MAKE A NOTE OF WHERE IT WAS, AND WE

CAN TRACK IT ON THE NEXT REV. IF YOU'RE READY, WE HAVE A REFSMMAT UPDATE THAT WE CAN PASS UP TO YOU AT THIS TIME, IF YOU WILL GIVE US P00 AND ACCEPT. OVER. (PAUSE) 107:12:06 COLLINS: OKAY. P00 AND ACCEPT YOU GOT. AND THIS IS AN UPDATED LANDING SITE REFSMMAT. WE STILL BELIEVE THAT A PLANE CHANGE IS NOT REQUIRED. IS THAT AFFIRMATIVE? 107:12:15 MCCANDLESS: THAT'S AFFIRMATIVE, COLUMBIA. 107:12:20 COLLINS: GOOD SHOW. 107:15:34 MCCANDLESS: COLUMBIA, THIS IS HOUSTON. WE ARE THROUGH WITH THE UPLINK. IT'S YOUR COMPUTER. 107:15:43 COLLINS:

ROGER. THANK YOU. 107:19:27 COLLINS: HOUSTON, COLUMBIA. 107:19:30 MCCANDLESS: GO AHEAD, COLUMBIA. 107:19:34 COLLINS: ROGER, (ON THE) NEXT PASS, I'D APPRECIATE THE S-BAND RELAY MODE. OVER. 107:19:40 MCCANDLESS: ROGER. WE'RE WORKING ON THAT. THERE HAVEN'T BEEN ANY TRANSMISSIONS FROM TRANQUILITY BASE SINCE WE LAST TALKED TO YOU. WE CANNOT GIVE YOU A FULL S-BAND RELAY WITHOUT BEING ASSURED OF HIGH-GAIN ANTENNA. WE'RE WORKING ON THE PARTIAL RELAY FOR YOU. OVER. 107:20:00 COLLINS: OKAY. UNDERSTAND, BRUCE. THANK YOU VERY MUCH.

(LONG PAUSE) 107:20:57 MCCANDLESS: COLUMBIA, THIS IS HOUSTON. APPROXIMATELY 2 MINUTES TO LOS. ALL YOUR SYSTEMS ARE LOOKING GOOD FROM DOWN HERE. OVER. 107:21:09 COLLINS: DOES IT LOOK TO YOU LIKE THE 240 CONTROLLER IS PROPERLY CONTROLLING THE GLYCOL EVAPORATOR OUTLET TEMP? IT LOOKS ALL RIGHT UP HERE. 107:21:19 MCCANDLESS: ROGER, COLUMBIA. DURING THIS PASS ON THE FRONT SIDE, IT LOOKED OKAY TO US. 107:21:26 COLLINS: OKAY. THANK YOU. 107:31:00 ARMSTRONG: HOUSTON, TRANQUILITY BASE. 107:31:03 MCCANDLESS: GO AHEAD TRANQUILITY

BASE. 107:31:09 ARMSTRONG: OKAY. WE ARE ON ABOUT THE MIDDLE OF PAGE 28, SURFACE (CHECKLIST PAGE) 28. 107:31:20 MCCANDLESS: ROGER, TRANQUILITY. WE COPY. 107:54:00 MCCANDLESS: TRANQUILITY BASE, THIS IS HOUSTON. OVER. 107:54:09 ARMSTRONG: ROGER. GO AHEAD, HOUSTON. 107:54:11 MCCANDLESS: ROGER, TRANQUILITY. WE'RE COMING UP IN ABOUT 6 MINUTES ON GET OF 108. IF YOU'D LIKE TO START YOUR EVENT TIMER, WE CAN GIVE YOU A HACK AT 108:00. OVER. 107:54:27 ARMSTRONG: WILCO (MEANING "WILL COMPLY"). 108:01:03 ALDRIN: HOUSTON, TRANQUILITY. WE'RE

READY TO START WITH THE ELECTRICAL CHECKOUT. WE'RE GOING TO S-BAND MODULATE FM. OVER. 108:01:14 MCCANDLESS: ROGER. TRANQUILITY, THIS IS HOUSTON. WE COPY. GO AHEAD WITH THE FM. AND WE MISSED THE MARK AT 108. DO YOU WANT US TO TRY AND GIVE YOU ONE AT 108:05? OVER. 108:01:27 ALDRIN: I THINK WE'VE GOT THE TIMER GOING. WE'VE GOT 1 MINUTE AND 30 SECONDS. MARK. 108:01:34 MCCANDLESS: ROGER. WE COPY, AND YOU'RE IN SYNC WITH US. 108:06:49 ALDRIN: THAT'S GOT IT. (LONG PAUSE) 108:07:30 ARMSTRONG: FASTEST VOX IN THE WEST. (PAUSE) 108:07:37

ALDRIN: (GARBLED). 108:07:44 ARMSTRONG: WELL, WE'VE GOT ANTENNAS DOWN AND (GARBLED) NOT REAL GOOD (GARBLED) 108:07:54 ALDRIN: (GARBLED) WE'LL PUT MY ANTENNA UP. (PAUSE) 108:08:11 ARMSTRONG: OKAY. 108:08:14 ALDRIN: OKAY; HOW DO YOU READ NOW? 108:08:15 ARMSTRONG: OKAY. 108:08:18 ALDRIN: OKAY. I THINK THAT'S GOING TO BE BETTER. (PAUSE) YOU READ ME ALL RIGHT NOW? 108:08:28 ARMSTRONG: YEAH. 108:08:30 ALDRIN: OKAY. THAT SOUNDS PRETTY GOOD. I GUESS IT'S A COMBINATION OF THE VOLUME AND THE ANTENNA. MAY HAVE BEEN JUST THE VOLUME THAT

WAS WAY UP TOO HIGH. WHY DON'T YOU TRY STOWING IT AGAIN; SEE IF THAT MAKES ANY (DIFFERENCE). (PAUSE) 108:08:52 ARMSTRONG: OKAY. 108:08:53 ALDRIN: ALL RIGHT. 1, 2, 3, 4, 5, 5, 4, 3, 2, 1. THAT SOUNDS PRETTY GOOD. 108:08:58 ARMSTRONG: THAT'S OKAY. 108:08:59 ALDRIN: BETTER KEEP IT (THE MICROPHONE) PRETTY CLOSE TO YOUR MOUTH, THOUGH. OKAY. (READING FROM THE CHECKLIST) OPEN UP YOUR AUDIO CIRCUIT BREAKER, AND DISCONNECT THE LM COMM CABLE. (LONG PAUSE) 108:09:44 MCCANDLESS: COLUMBIA, COLUMBIA, THIS IS HOUSTON. OVER. 108:09:53 COLLINS:

HOUSTON, COLUMBIA ON THE HIGH GAIN. HOW DO YOU READ? 108:09:55 MCCANDLESS: ROGER, COLUMBIA. READING YOU LOUD AND CLEAR ON THE HIGH GAIN. WE HAVE ENABLED THE ONE-WAY MSFN RELAY THAT YOU REQUESTED. THE CREW OF TRANQUILITY BASE IS CURRENTLY DONNING PLSSS. THE LMP HAS HIS PLSS ON, COMM CHECKS OUT, AND THE CDR IS CHECKING HIS COMM OUT NOW. OVER. 108:10:23 COLLINS: SOUNDS GOOD. THANK YOU KINDLY. (LONG PAUSE) 108:10:50 COLLINS: HOUSTON, COLUMBIA. I TWEAKED THE (INERTIAL) PLATFORM UP ON THE BACK SIDE. I HAVE A P52 OPTION 3

WHEN YOU'RE READY TO COPY THE DATA. 108:10:58 MCCANDLESS: GO AHEAD, COLUMBIA. 108:11:03 COLLINS: ROGER. STARS 43 AND 44: STAR ANGLE DIFFERENCE FOUR BALLS ONE, NOUN 93 PLUS 000... 108:11:14 ALDRIN: AUDIO CIRCUIT BREAKER CLOSED. 108:11:16 COLLINS: ...57, PLUS... 108:11:17 ALDRIN: ALL RIGHT, ON YOUR PANEL, VHF A, OFF; VHF B, OFF. 108:11:22 COLLINS: ...00166, MINUS 00022, AND THE... 108:11:26 ALDRIN: ALL RIGHT, RCU PTT TO MAIN. 108:11:27 COLLINS: ...TIME (IS) 107:30:38. OVER. 108:11:32 MCCANDLESS: COLUMBIA, THIS IS HOUSTON. COPY STAR ANGLE DIFFERENCE

OF 4 BALLS 1; NOUN 93, PLUS 00057... 108:11:42 ALDRIN: PLSS MODE SWITCH TO B. 108:11:43 MCCANDLESS: ...PLUS 00166, MINUS 00022... 108:11:50 ALDRIN: GOT A WARNING TONE? 108:11:51 MCCANDLESS: ...TIME OF 107:30:38. OVER. 108:12:00 COLLINS: YOU GOT IT. 108:12:02 MCCANDLESS: ROGER. ... 108:12:02 ALDRIN: (GARBLED UNDER BRUCE). 108:12:03 MCCANDLESS: ...ARE YOU READING TRANQUILITY BASE NOW? 108:12:05 ALDRIN: OKAY. YOU'VE GOT AN O AND A P. 108:12:06 ARMSTRONG: WHAT IS YOUR O2 QUANTITY, BY THE WAY? 108:12:11 ALDRIN: O2 QUANTITY IS ABOUT 91 (PERCENT).

108:12:15 ARMSTRONG: I'VE GOT 92. 108:12:21 ALDRIN: OKAY. NOW I'M GOING TO MODE SELECT B. (LONG PAUSE) WARNING TONE. (PAUSE) THAT WHERE YOU WANT TO BE? 108:12:44 ARMSTRONG: I'M IN B. 108:12:45 ALDRIN: (GARBLED) A. 108:12:47 ARMSTRONG: GOING TO A. I'M IN A. 108:12:51 ALDRIN: OKAY. HOW DO YOU READ ME? 108:12:53 ARMSTRONG: I READ YOU. 108:12:55 ALDRIN: YOU'RE LOUD AND CLEAR. 108:12:58 ARMSTRONG: I GOT ANOTHER WARNING TONE. (PAUSE) (GARBLED) 108:13:04 ALDRIN: OUT NOW? OKAY? 108:13:06 ALDRIN: BOTH. PLSS MODE SELECT AR. 108:13:11 ARMSTRONG:

AR. HOW DO YOU READ? 108:13:16 ALDRIN: DIDN'T GET A WARNING TONE. 108:13:17 ARMSTRONG: I GOT ONE. 108:13:18 ALDRIN: GOT IT? (PAUSE) OKAY, WARNING TONE IS OUT. VERIFY PLSS O2 BOTTLE PRESSURE GREATER THAN 85. 108:13:33 ARMSTRONG: IT IS. 108:13:35 ALDRIN: DO YOU HAVE VOICE WITH "EACH OTHER". 108:13:38 ARMSTRONG: YUP. 108:13:39 ALDRIN: HOUSTON, TRANQUILITY. HOW DO YOU READ? OVER. 108:13:43 MCCANDLESS: NEIL. NEIL. THIS IS HOUSTON THROUGH TRANQUILITY. RADIO CHECK. OVER. 108:13:53 ARMSTRONG: ROGER. HOUSTON, THIS IS NEIL. HOW DO YOU READ?

108:13:57 MCCANDLESS: NEIL, THIS IS HOUSTON. WE'RE READING YOU LOUD AND CLEAR. BREAK, BREAK. BUZZ, THIS IS HOUSTON THROUGH TRANQUILITY. OVER. 108:14:06 ALDRIN: ROGER, HOUSTON. THIS IS BUZZ THROUGH TRANQUILITY. HOW DO YOU READ? OVER. 108:14:10 MCCANDLESS: WE'RE READING YOU LOUD AND CLEAR, BUZZ. OUT. (PAUSE) 108:14:18 ALDRIN: AND YOU'RE GETTING A SIGNAL ON THE TV? OVER. 108:14:24 MCCANDLESS: (MAKING A MIS-IDENTIFICATION) THAT'S AFFIRMATIVE, NEIL. THE DATA THAT WE'RE RECEIVING LOOKS GOOD AND WE ARE RECEIVING SYNC PULSES AND A

BLACK SIGNAL ON TV. 108:14:35 ARMSTRONG: OKAY. YOU'LL FIND THAT THE AREA AROUND THE LADDER IS IN A COMPLETE DARK SHADOW, SO WE'RE GOING TO HAVE SOME PROBLEM WITH TV, BUT I'M SURE YOU'LL GET A PICTURE FROM THE LIGHTED HORIZON (GARBLED). 108:14:53 MCCANDLESS: THIS IS HOUSTON. WE COPY, AND RIGHT TOWARD THE END OF YOUR TRANSMISSION AFTER YOU MENTIONED "LIGHTED HORIZON", YOU TRAILED OFF DOWN INTO THE NOISE LEVEL, NEIL. OVER. 108:16:59 MCCANDLESS: COLUMBIA, THIS IS HOUSTON. ARE YOU READING TRANQUILITY ALL RIGHT ON THE RELAY?

OVER. 108:17:07 COLLINS: I BELIEVE SO. I HAVEN'T HEARD ANYTHING FROM HIM LATELY, AND IT'S BREAKING UP. BUT UP UNTIL ABOUT 3 MINUTES AGO, I WAS READING THEM LOUD AND CLEAR. 108:17:15 MCCANDLESS: ROGER. SOUNDS LIKE YOU'RE GETTING IT ALL. 108:17:22 COLLINS: THANK YOU. 108:19:22 MCCANDLESS: TRANQUILITY BASE, THIS IS HOUSTON. WE REQUEST YOU OPEN THE TV CIRCUIT BREAKER AT THE PRESENT TIME. WE'VE HAD IT ON ABOUT 15 MINUTES NOW WITH THE MESA CLOSED. OVER. 108:19:37 ARMSTRONG: ROGER. (GARBLED) (LONG PAUSE) 108:20:22 ARMSTRONG: HOUSTON,

DO YOU READ (GARBLED) 108:20:27 MCCANDLESS: SAY AGAIN, NEIL. 108:20:33 ARMSTRONG: (GARBLED) (PAUSE) 108:20:43 MCCANDLESS: NEIL. NEIL. THIS IN HOUSTON. I CAN HEAR YOU TRYING TO TRANSMIT; HOWEVER, YOUR TRANSMISSION IS BREAKING UP. OVER. 108:20:55 ARMSTRONG: (GARBLED) 108:21:01 MCCANDLESS: BUZZ. BUZZ. THIS IS HOUSTON. DO YOU READ? OVER. 108:21:08 ALDRIN: ROGER, HOUSTON. THIS IS BUZZ. HOW DO YOU READ? OVER. 108:21:11 MCCANDLESS: ROGER. YOU'RE COMING THROUGH LOUD AND CLEAR, BUZZ. IT'S A BEAUTIFUL SIGNAL. 108:21:19 ALDRIN: NEIL'S GOT

HIS ANTENNA UP NOW. LET'S SEE IF HE COMES THROUGH ANY BETTER NOW. 108:21:23 ARMSTRONG: OKAY. HOUSTON, THIS IS NEIL. HOW DO YOU READ? 108:21:26 MCCANDLESS: NEIL, THIS IS HOUSTON. READING YOU BEAUTIFULLY. (LONG PAUSE) 108:21:41 ARMSTRONG: (STATIC) MY ANTENNA'S SCRATCHING THE ROOF. 108:21:44 MCCANDLESS: WE COPY (THAT) YOUR ANTENNA (IS) SCRATCHING THE ROOF. ROGER. 108:21:50 ARMSTRONG: DO WE HAVE A GO FOR CABIN DEPRESS? (PAUSE; NO ANSWER) 108:21:59 ALDRIN: THEY HEAR EVERYTHING BUT THAT. HOUSTON, THIS IS TRANQUILITY. WE'RE STANDING

BY FOR A GO FOR CABIN DEPRESS. OVER. 108:22:06 MCCANDLESS: TRANQUILITY BASE, THIS IS HOUSTON. YOU ARE GO FOR CABIN DEPRESSURIZATION. GO FOR CABIN DEPRESSURIZATION. 108:22:15 ARMSTRONG: ROGER. THANK YOU. 108:22:18 ALDRIN: OKAY, DESCENT WATER VALVE IS CLOSED. 108:22:21 ARMSTRONG: OKAY. 108:22:23 ALDRIN: VERIFY CABIN FAN NUMBER 1 CIRCUIT BREAKER OPEN. 108:22:27 ARMSTRONG: (GARBLED) 108:22:30 ALDRIN: SUIT FAN NUMBER 1 BREAKER. WE'LL HAVE TO PULL THAT ONE OUT. (GARBLED) (PAUSE) NOW WAIT A MINUTE. 108:22:54 MCCANDLESS: COLUMBIA, THIS

IS HOUSTON. YOUR LM LINE-OF-SIGHT COMM ACQUISITION WITH THE TRANQUILITY BASE IS 108 PLUS 29. LOS IS PLUS 42. OVER. 108:23:11 ALDRIN: SUIT CIRCUIT RELIEF VALVE TO AUTO. 108:23:14 ARMSTRONG: IN AUTO. 108:23:15 ALDRIN: SUIT GAS... 108:23:16 COLLINS: I'M GOING OVER TO (GARBLED) I'LL PICK YOU UP... 108:23:16 ALDRIN: ...DIVERTER VALVE TO EGRESS. PULL. 108:23:18 COLLINS: ...ON OMNI C OR D. 108:23:21 MCCANDLESS: (TO MIKE) STAND BY PLEASE. 108:23:22 ALDRIN: VERIFY MASTER ALARM. PUSHBUTTON LIGHT, RESET. (PAUSE) ECS CAUTION LIGHT AND WATER SEPARATOR CAUTION

LIGHT (WILL COME) ON. 108:23:42 ARMSTRONG: TAKES A WHILE FOR THE WATER SEPARATOR. MAYBE. 108:23:45 ALDRIN: I DON'T UNDERSTAND. SUIT FAN NUMBER 1 CIRCUIT BREAKER, OPEN. (LONG PAUSE) 108:24:09 MCCANDLESS: BUZZ, THIS IS HOUSTON. WE'D LIKE YOU TO PULL THE SUIT FAN DELTA-P CIRCUIT BREAKER ON PANEL 16. OVER. 108:24:28 ALDRIN: ROGER, I HAVE IT. 108:24:30 ARMSTRONG: THAT'S WHAT THE DIFFERENCE... YEAH. (PAUSE) 108:24:41 ALDRIN: CABIN GAS (RETURN VALVE, EGRESS). 108:24:43 ARMSTRONG: YEP. (PAUSE) IT'S IN EGRESS. (LONG PAUSE) 108:25:15 ALDRIN: OKAY.

THERE IT IS. ECS MASTER ALARM, WATER SEPARATOR. 108:25:20 ARMSTRONG: OKAY. 108:25:25 ALDRIN: ALL RIGHT; "BOTH SUIT ISOLATION VALVES TO SUIT DISCONNECT." 108:25:26 ARMSTRONG: I'LL GET THEM. BOTH. GOT IT. 108:25:30 ALDRIN: OKAY. DISCONNECT LM (OXYGEN) HOSES (FROM THE SUITS). (LONG PAUSE) 108:25:46 ARMSTRONG: OKAY. 108:25:50 ALDRIN: CONNECT OPS O2 HOSE TO RIGHT-HAND PGA BLUE CONNECTOR AND LOCK. 108:25:54 ARMSTRONG: LET ME DO THAT FOR YOU. (PAUSE) OKAY. LOCKED AND IT'S LOCK-LOCKED. 108:26:06 ALDRIN: (CONNECTING NEIL'S OPS HOSE) RAISE

YOUR ARM UP. (LONG PAUSE) LOCKED, LOCK-LOCKED. OKAY. "RETRIEVE PURGE VALVES FROM POCKET." (PAUSE) 108:26:48 ARMSTRONG: OKAY. 108:26:49 ALDRIN: VERIFY (THAT THE PURGE VALVE IS) CLOSED; LOCK PIN INSTALLED. 108:26:51 ARMSTRONG: OKAY. 108:26:52 ALDRIN: INSTALL IN RED (CODED CONNECTOR), PGA RED (GARBLED, UNDOUBTEDLY "CONNECTOR"). (LONG PAUSE) 108:27:09 ARMSTRONG: OKAY. IT'S INSTALLED, LOCKED AND LOCK-LOCKED. 108:27:14 ALDRIN: DID YOU PUT IT... 108:27:16 ARMSTRONG: OH, WAIT A MINUTE. SHOULD BE...(PAUSE) STAND BY. 108:27:11 ALDRIN: I'LL GET

THE OTHER ONE. (LONG PAUSE) 108:27:26 ARMSTRONG: THAT'S RIGHT ON YOUR...(OVER) THE MIDDLE (OF THE SUIT FRONT). 108:27:44 ALDRIN: ALL RIGHT. CHECK MY DIVERTER VALVE'S VERTICAL. BOTH VERTICAL? 108:27:55 ARMSTRONG: THAT'S TWO VERTICAL. 108:27:57 ALDRIN: OKAY. HOLD THIS (PROBABLY NEIL'S RED APPLE). I'LL PUT IN YOUR PURGE VALVE. (LONG PAUSE) LOCKED AND DOUBLE LOCKED. 108:28:25 ARMSTRONG: OKAY. 108:28:35 ALDRIN: LEAN FORWARD. (RED APPLE) LOCKED. (PAUSE) POSITION MIKES. (LONG PAUSE) SURE WISHED I'D SHAVED LAST NIGHT. (PAUSE) OKAY; WE NEED THE

HELMETS. GOT YOUR MIKES WHERE YOU WANT THEM? (LONG PAUSE) 108:29:42 ARMSTRONG: (GARBLED) (LONG PAUSE) 108:30:07 ALDRIN: VERIFY PLSS (COMM) MODE SELECT IN AR. 108:30:11 ARMSTRONG: VERIFIED. (PAUSE) 108:30:19 COLLINS: I DON'T KNOW IF YOU GUYS CAN READ ME ON VHF, BUT YOU SURE SOUND GOOD DOWN THERE. (LONG PAUSE) 108:30:46 ALDRIN: AND LOCKED. 108:30:48 ARMSTRONG: OKAY. (PAUSE) 108:30:53 ALDRIN: ALL RIGHT. THE VENT WINDOW IS CLEAR. 108:30:56 ALDRIN: AND REMOVE LEVA (LUNAR EXTRAVEHICULAR VISOR ASSEMBLY) FROM THE ENGINE COVER. VERIFY

EV VISOR IS UP AND ATTACH TO HELMET. (LONG PAUSE) 108:31:12 ALDRIN: HOW'S THE COMM NOW, HOUSTON? OVER. 108:31:16 MCCANDLESS: BUZZ, THIS IS HOUSTON. THE COMM IS VERY GOOD. YOU ARE COMING IN LOUD AND CLEAR, AND MIKE PASSES ON THE WORD THAT HE IS RECEIVING YOU AND FOLLOWING YOUR PROGRESS WITH INTEREST. 108:31:27 ALDRIN: VERY WELL, THANK YOU. (LONG PAUSE) GOT ALL THE MATERIAL UP IN THE BACK? (LONG PAUSE) 108:32:40 ARMSTRONG: COMPLETE. 108:33:43 ARMSTRONG: (GARBLED) LOCKED? 108:33:46 ALDRIN: YEAH, IT'S LOCKED AND ALIGNED. 108:34:47

ALDRIN: NOW, IF YOU'LL PULL THE RCU DOWN. (LONG PAUSE) 108:35:38 ARMSTRONG: WONDER IF WE'RE TRIGGERING (THE VOICE-ACTIVATED COMM) ALL THE TIME. 108:35:42 ALDRIN: I DON'T THINK SO. 108:35:45 ARMSTRONG: HOUSTON, NEIL. HOW DO YOU READ? 108:35:48 MCCANDLESS: NEIL, THIS IS HOUSTON. READ YOU LOUD AND CLEAR AND I READ BOTH THE COMMENTS THAT SAID: "I WONDER IF WE'RE TRIGGERING ALL THE TIME" AND "I DON'T THINK SO." PRIOR TO THAT IT WAS RELATIVELY QUIET. OVER. 108:36:01 ARMSTRONG: OKAY. WE'RE HEARING A LITTLE BIT OF BACKGROUND NOISE, AND

I JUST WANTED TO MAKE SURE THAT WE WEREN'T CONTINUALLY KEYED. 108:36:07 MCCANDLESS: DON'T SOUND LIKE IT. (LONG PAUSE) 108:36:26 ARMSTRONG: WANT TO PUT THE LIGHT BACK UP? 108:36:36 MCCANDLESS: NEIL, THIS IS HOUSTON. WOULD YOU VERIFY YOUR RCU VENT WINDOW'S CLEAR? OVER. 108:36:46 ARMSTRONG: THAT'S VERIFIED. 108:36:48 MCCANDLESS: ROGER. OUT. (LONG PAUSE) 108:37:12 ALDRIN: THAT'S GOOD. 108:37:14 ARMSTRONG: OKAY. 108:37:19 ALDRIN: (GARBLED) (LONG PAUSE) OKAY. WE CAN STOW THIS (PROBABLY THE LUNAR SURFACE CHECKLIST, AS PER THE LAST

STEP ON SUR-33). (LONG PAUSE) 108:37: ALDRIN: OKAY. IT IS STOWED. ALL RIGHT, PREP FOR EVA. (PAUSE) BOTH, DISCONNECT THE (LM) WATER (HOSE). 108:38:19 ARMSTRONG: OKAY. LET ME GET YOURS. (LONG PAUSE) 108:38:36 ALDRIN: OKAY. NOW WE SHOULD BE ABLE TO STOW THESE (LM WATER) HOSES. 108:40:10 MCCANDLESS: COLUMBIA, THIS IS HOUSTON. ANY JOY ON THE LM THAT PASS? OVER. 108:40:19 ALDRIN: OKAY. THEY'RE ALL STOWED. "CONNECT PLSS WATER HOSE TO PGA (PRESSURE GARMENT ASSEMBLY, THE SUIT)." (PAUSE) LET'S SEE; (GARBLED). (LONG PAUSE) OKAY. THAT'S IN AND

LOCKED. 108:41:04 ARMSTRONG: OKAY. (LONG PAUSE) 108:41:36 ALDRIN: HOUSTON, BUZZ HERE. OVER. 108:41:39 MCCANDLESS: GO AHEAD, BUZZ. THIS IS HOUSTON. 108:41:44 ALDRIN: ROGER. OUR COMM JUST SEEMED TO CLEAR UP A GOOD BIT. DID CSM JUST GO OVER THE HILL (OUT OF DIRECT VHF LINE-OF-SIGHT)? 108:41:52 MCCANDLESS: NEGATIVE. HE'S BEEN OVER THE HILL, HERE, FOR A MINUTE OR SO. (PAUSE) CORRECTION... 108:42:00 ALDRIN: OKAY. 108:42:01 MCCANDLESS: ...HE SHOULD BE LOSING CONTACT WITH YOU IN ABOUT A MINUTE. 108:42:10 ALDRIN: OKAY. 108:42:11 ARMSTRONG:

THE LOCK-LOCKS ARE (GARBLED) CHECKED. LOCKS ARE CHECKED, BLUE LOCKS ARE CHECKED, LOCK-LOCKS, RED LOCKS, PURGE LOCKS; AND ON THIS SIDE, THE PLSS LOCKS AND LOCK-LOCKS, BOTH SIDES; WATER LOCKS (PAUSE) AND THE COMM. OKAY. 108:42:34 ALDRIN: OKAY. (GARBLED) THE GLOVES. LOCKED. 108:44:15 MCCANDLESS: COLUMBIA, THIS IS HOUSTON. DO YOU READ? OVER. 108:44:21 COLLINS: COLUMBIA READS YOU LOUD AND CLEAR ON OMNI C/CHARLIE. 108:44:25 MCCANDLESS: ROGER. COLUMBIA, I HAVE LOS AND AOS TIMES FOR YOU THIS PASS WITH MSFN. LOS 109 PLUS 21 PLUS

12. AOS COMING AROUND THE CORNER 110:07:35. OVER. 108:44:52 COLLINS: THANK YOU. THAT'S FINE. 108:44:53 MCCANDLESS: ROGER. OUT. (LONG PAUSE) 108:45:32 ALDRIN: OKAY. 108:45:33 ARMSTRONG: OKAY. 108:45:34 ALDRIN: YOU'RE ALL LOCKED. VERIFY YOUR DIVERTER VALVE'S OPEN. UP POSITION. (PAUSE) DIVERTER VALVE'S UP. 108:45:49 ARMSTRONG: (PLSS) DIVERTER'S VALVES UP. 108:45:51 ALDRIN: INTO MINIMUM. PLSS PUMP ON. 108:45:57 ARMSTRONG: PLSS (PUMP) ON. RUNNING. 108:46:02 ALDRIN: AND MINE'S RUNNING, ALSO, AND IT'S COOLING ALREADY. 108:46:08 ARMSTRONG: MINE,

TOO. 108:46:10 ALDRIN: AUDIBLE TONE. 108:46:12 ARMSTRONG: VERIFIED. 108:46:14 ALDRIN: THAT'S WHAT IT IS. YEAH. (GARBLED) WHY DON'T YOU BEND DOWN AND LET ME STOW THAT (ANTENNA). SEE IF WE (GARBLED). (PAUSE) OKAY. (GARBLED) INSPECT THE EMU. ALREADY DONE THAT PRETTY WELL. 108:46:43 ARMSTRONG: PRETTY WELL AND COMPLETE. OKAY. (LONG PAUSE) 108:47:08 MCCANDLESS: COLUMBIA, THIS IS HOUSTON. OVER. (PAUSE) 108:47:16 COLLINS: HOUSTON, COLUMBIA. GO AHEAD. 108:47:18 MCCANDLESS: ROGER. WERE YOU SUCCESSFUL IN SPOTTING THE LM ON THAT PASS? OVER.

108:47:26 COLLINS: THAT'S NEGATIVE. I CHECKED BOTH LOCATIONS, AND NO JOY. 108:47:30 MCCANDLESS: OKAY. IF YOU'D LIKE TO LOOK AGAIN NEXT PASS, WE HAVE A DIFFERENT SET OF COORDINATES BASED ON THE ONBOARD P57 SOLUTION OF THE LM. THESE ARE ECHO DECIMAL THREE AND FOUR DECIMAL EIGHT. I SAY AGAIN ECHO 0.3, 4.8, SAME CHART. OVER. 108:48:00 COLLINS: ROGER. I'LL LOOK THERE. AND, ALSO, HOW ABOUT PUTTING THAT IN YOUR MACHINE AND COMING OUT WITH SOME COORDINATES - LATITUDE AND LONGITUDE OVER TWO, AND ALTITUDE - FOR P22, SO IT CAN HELP ME

AS BEST IT CAN. 108:48:14 MCCANDLESS: ROGER. 108:48:21 COLLINS: THAT P22 IS STILL POINTING IN THE WRONG PLACE. 108:48:26 MCCANDLESS: COLUMBIA, THIS IS HOUSTON. LATITUDE PLUS 0 DECIMAL 523, LONGITUDE DIVIDED BY TWO, 11 DECIMAL 710. OVER. 108:48:48 COLLINS: ROGER. UNDERSTAND PLUS 00523 AND PLUS 11710. THANK YOU. 108:48:58 MCCANDLESS: HOUSTON. ROGER. OUT. (PAUSE) COLUMBIA, THIS IS HOUSTON. WE'RE REQUESTING HIGH-GAIN ANTENNA PITCH 0, YAW 200. THAT IS, PITCH 0, YAW 200. OVER. 108:51:43 ALDRIN: (GARBLED) (LONG PAUSE) 108:52:11 ARMSTRONG:

(GARBLED) COOLING UNIT CIRCUIT (GARBLED). (PAUSE) 108:52:36 ARMSTRONG: HOUSTON, THIS IS NEIL. HOW DO YOU READ? 108:52:39 MCCANDLESS: NEIL, THIS IS HOUSTON. LOUD AND CLEAR. 108:52:41 ALDRIN: (TO NEIL) OKAY. I GOT YOU A LITTLE BIT BETTER NOW. (HEARS BRUCE) THERE WE GO. 108:52:42 ARMSTRONG: ROGER. READ YOU AND CLEAR. 108:52:47 ALDRIN: YOU'RE NOT TOO LOUD AND CLEAR, BUT I THINK IT'S THE SAME PROBLEM. HOUSTON, HOW DO YOU READ BUZZ? 108:52:52 MCCANDLESS: BUZZ, THIS IS HOUSTON. LOUD AND CLEAR. YOU'RE REALLY COMING IN BEAUTIFULLY. OVER.

108:52:58 ALDRIN: VERY GOOD. 108:53:00 ARMSTRONG: OKAY. (PAUSE) CABIN REPRESS (VALVE) CLOSED. (LONG PAUSE) 108:53:37 ARMSTRONG: OKAY. (PAUSE) NOW COMES THE GYMNASTICS. 108:53:46 ALDRIN: WHAT? 108:53:47 ARMSTRONG: NOW COMES THE GYMNASTICS. 108:53:49 ALDRIN: OH, I THINK IT'LL BE A LOT EASIER (THAN IN TRAINING) (PAUSE) 108:53:56 ARMSTRONG: OKAY. WE WANT TO GO TO (BRIEF PAUSE WHILE HE FINDS THE LINE IN THE CHECKLIST) DUMP AND GO DOWN TO 3.5 (PSI) AND BACK TO AUTO. 108:54:08 ALDRIN: OKAY. GOING DUMP. (PAUSE) AND IT'S DOWN TO 4.2, 4.1. (PAUSE)

108:54:25 ARMSTRONG: THAT'S 3.5. (PAUSE) ARE YOU IN AUTO? "VERIFY CABIN PRESSURE AT 3.5 AND LM SUIT CIRCUIT PRESSURE BETWEEN 3.6 AND 4.3." 108:54:44 ALDRIN: IT IS. SUIT CIRCUIT'S AT ABOUT 4.3. 108:54:48 ARMSTRONG: OKAY. "VERIFY THE PGA PRESSURE IS ABOVE 4.5." MINE IS 4.6. 108:54:53 ALDRIN: MINE IS 4.7. 108:54:54 MCCANDLESS: NEIL, THIS IS HOUSTON. WILL YOU GIVE US HACK WHEN YOU START YOUR CHRONOMETER. OVER. 108:55:03 ARMSTRONG: ROGER. 108:55:08 ALDRIN: GIVE IT TO THEM LATER. 108:55:12 ARMSTRONG: OKAY. OKAY, LET'S GO TO DUMP. 108:55:17 ALDRIN:

DUMP. 108:55:18 ARMSTRONG: GO TO DUMP. (LONG PAUSE) 108:55:40 ALDRIN: HOUSTON, I'LL SET MY WATCH AT 56. OVER. 108:55:50 MCCANDLESS: ROGER. 108:56:00 ALDRIN: 3, 2, 1. 108:56:02 ALDRIN: MARK. 108:56:03 COLLINS: HOUSTON, COLUMBIA IS BACK ON THE HIGH GAIN. 108:56:05 MCCANDLESS: ROGER, COLUMBIA. LOUD AND CLEAR. AND WE COPIED YOUR MARK THERE, BUZZ. 108:56:09 ARMSTRONG: OKAY. I'VE GOT MY WATER WINDOW. 108:56:18 ALDRIN: OKAY. 108:56:19 ARMSTRONG: WATER WARNING. GOT YOURS? 108:56:21 ALDRIN: GOT MINE. 108:56:22 ARMSTRONG: OKAY. (PAUSE) 108:56:26

ARMSTRONG: CABIN PRESSURE GOING TOWARDS ZERO. VERIFY LM SUIT CIRCUIT 3.6 TO 4.3. THAT'S VERIFIED. VERIFY PGA PRESSURE ABOVE 4.5. OKAY. 4.75 (AND) COMING DOWN. READY TO OPEN THE HATCH WHEN WE GET TO ZERO. (LONG PAUSE) 108:57:06 ALDRIN: YOU WANT TO BRING DOWN ONE OF YOUR VISORS NOW OR LEAVE THEM UP? (PAUSE) (GARBLED) 108:57:19 ARMSTRONG: OKAY. (PAUSE) INNER VISOR DOWN. (LONG PAUSE) 108:58:18 ARMSTRONG: FOUR-TENTHS OF A POUND IN THE CABIN. (LONG PAUSE) 108:59:06 ARMSTRONG: DOWN TO ABOUT 0.2. 109:01:12 ALDRIN: SURE TAKES A LONG

TIME TO GET ALL THE WAY DOWN, DOESN'T IT? 109:01:14 ARMSTRONG: YEAH. 109:02:45 ALDRIN: OKAY, LET ME SEE IF IT WILL OPEN NOW. 109:02:48 ARMSTRONG: OKAY. (LONG PAUSE) 109:03:02 ARMSTRONG: BUMPING MY RCU, THERE, WITH YOUR VISOR. (LONG PAUSE) 109:03:52 ARMSTRONG: PUSH (GARBLED) (LONG PAUSE) 109:04:23 ARMSTRONG: NEED SOME LIGHT? 109:04:26 ALDRIN: IT'S UNLOCKED, YEAH. 109:04:27 ARMSTRONG: UNLOCKED? (PAUSE) HOW'S IT GETTING UP? 109:04:40 ALDRIN: IT'LL POP OPEN. (LONG PAUSE) GET A STEADY TONE IN THE BACKGROUND? 109:05:28 ARMSTRONG: I HAVE

STATIC. I'M GETTING STATIC. 109:05:34 ALDRIN: I'VE GOT A LITTLE BIT OF A STEADY TONE. 109:05:39 ARMSTRONG: I DON'T GUESS I HEAR THAT. (LONG PAUSE) 109:06:15 MCCANDLESS: NEIL, THIS IS HOUSTON. WHAT'S YOUR STATUS ON HATCH OPENING? OVER. 109:06:22 ARMSTRONG: EVERYTHING IS GO HERE. WE'RE JUST WAITING FOR THE CABIN PRESSURE TO BLEED SO...TO BLOW ENOUGH PRESSURE TO OPEN THE HATCH. IT'S ABOUT 0.1 (PSI) ON OUR GAUGE NOW. (PAUSE) 109:06:48 ALDRIN: SURE HATE TO TUG ON THAT THING. ALTERNATIVE WOULD BE TO OPEN THE TOP ONE, TOO. 109:06:59 MCCANDLESS:

NEIL, THIS IS HOUSTON. OVER. 109:07:04 ARMSTRONG: GO AHEAD, HOUSTON. 109:07:05 MCCANDLESS: ROGER. WE'RE SHOWING A RELATIVELY STATIC PRESSURE ON YOUR CABIN. DO YOU THINK YOU CAN OPEN THE HATCH AT THIS PRESSURE OF ABOUT 0.12 PSI? 109:07:18 ARMSTRONG: WE'RE GOING TO TRY IT. 109:07:20 MCCANDLESS: ROGER. (LONG PAUSE) 109:07:33 ARMSTRONG: THE HATCH IS COMING OPEN. (PAUSE) 109:07:40 ALDRIN: OKAY. HOLD IT FROM GOING CLOSED AND I'LL GET THE VALVE TO (AUTO)... 109:07:43 ARMSTRONG: OKAY. 109:07:45 ALDRIN: NO. I'D BETTER GET UP FIRST. (LONG

PAUSE) 109:08:11 ALDRIN: OKAY. THE VALVE'S IN AUTO. 109:08:12 ARMSTRONG: OKAY. (PAUSE) 109:08:20 ALDRIN: (GARBLED) FORWARD. (LONG PAUSE) 109:08:37 ARMSTRONG: YOUR WINDOW CLEARED YET? YOUR WATER WINDOW CLEARED YET? (PAUSE) 109:08:46 ALDRIN: IT WAS, YEAH. 109:08:48 ARMSTRONG: MINE HASN'T CLEARED YET. (PAUSE) 109:08:55 MCCANDLESS: COLUMBIA, THIS IS HOUSTON. OVER. 109:09:01 COLLINS: COLUMBIA. GO AHEAD. 109:09:03 MCCANDLESS: COLUMBIA, THIS IS HOUSTON. WE'D LIKE YOU TO CYCLE THE FANS IN CRYO(GENIC) HYDROGEN TANK NUMBER 1. AND LOS TIME

THIS ORBIT IS 111:19:31. (PAUSE) CORRECTION. MAKE THAT FOR THE NEXT ORBIT. YOU ALREADY HAVE THE AOS/LOS FOR THIS ORBIT. 109:09:35 COLLINS: ROGER ON THE TIME; AND YOU WANT TO CYCLE THE FAN... 109:09:36 ARMSTRONG: OKAY; GOING TO OPEN (GARBLED) 109:09:38 COLLINS: ...IN CRYO HYDROGEN TANK 1. 109:09:41 MCCANDLESS: ROGER. OUT. (LONG PAUSE) 109:10:39 ALDRIN: (TO NEIL) (HAVE YOU) TURNED YOUR WATER VALVE ON (GARBLED)? 109:10:41 ARMSTRONG: YEAH. 109:12:35 MCCANDLESS: COLUMBIA, THIS IS HOUSTON. WE SHOW YOU NEARING HIGH-GAIN ANTENNA SCAN LIMITS.

WHEN YOU LOSE LOCK ON US, WE REQUEST OMNI DELTA. OMNI DELTA WHEN YOU LOSE LOCK. OVER. 109:12:52 COLLINS: ROGER. OMNI DELTA. (LONG PAUSE) 109:13:22 ARMSTRONG: OKAY. MY WINDOW'S CLEARED. I'M GOING TO GO TO...RUN MY COOLING UP A LITTLE BIT. 109:13:26 ALDRIN: OKAY. MY WINDOW'S CLEAR. (LONG PAUSE) 109:13:40 ARMSTRONG: ALL RCU WINDOWS ARE CLEAR. (PAUSE) LM SUIT CIRCUIT IS 4.2...(CORRECTING HIMSELF) 4.3. AND I GOT ASCENT PRESSURE LIGHT, A PREAMP LIGHT, AND A ECS LIGHT. 109:14:00 ALDRIN: YEAH; AND WE'VE GOT A WATER SEPARATOR LIGHT... 109:14:01

ARMSTRONG: AND THEY'RE GOOD. 109:14:02 ALDRIN: ...(GARBLED). RIGHT. 109:14:05 ALDRIN: OKAY; AND I'LL LOOK AT YOUR CABIN FAN 1 CIRCUIT BREAKER. AND YOU LOOK AT THE GLYCOL SECONDARY. (PAUSE) 109:14:26 ALDRIN: I'VE GOT GOOD COOLING NOW. 109:14:28 ARMSTRONG: ME, TOO. (PAUSE) OKAY. GLYCOL PUMP SECONDARY CIRCUIT BREAKER OPEN? IF I CAN SEE THAT. (PAUSE) (YOU'LL) HAVE TO LEAN THIS WAY. 109:14:48 ALDRIN: CAN'T GO ANY FURTHER. MY CABIN FAN 1 (CIRCUIT BREAK IS) OPEN. 109:14:58 ARMSTRONG: YEAH. THAT'S GOOD. 109:15:00 ALDRIN: WANT ME TO CHECK IT?

(PAUSE) 109:15:05 ARMSTRONG: IT'S OPEN. VERIFIED. (PAUSE) OKAY. PGNS RADAR CIRCUIT BREAKER'S OPEN. (LONG PAUSE) 109:15:29 ALDRIN: WELL, I'M LOOKING HEAD ON AT IT. I'LL GET IT. 109:15:32 ARMSTRONG: OKAY. LET ME GET YOUR ANTENNA. 109:15:33 ALDRIN: (GARBLED UNDER NEIL) MY ANTENNA? (PAUSE) 109:15:43 ARMSTRONG: IT'S OUT. 109:15:45 ALDRIN: OKAY. ABOUT READY TO GO DOWN AND GET SOME MOON ROCK? 109:15:47 ARMSTRONG: MY ANTENNA'S OUT. (PAUSE) NOW WE'RE READY TO HOOK UP THE LEC HERE. (PAUSE) 109:16:12 ALDRIN: ALL RIGHT. THAT SHOULD GO DOWN WITH

NO TWISTS NOW. PUT THE (LEC STOWAGE) BAG UP THIS WAY. THAT'S EVEN. OKAY, ARE YOU HOOKED UP TO IT? 109:16:26 ARMSTRONG: HMM? (PAUSE) OKAY. NOW WE NEED TO HOOK THIS... 109:16:30 ALDRIN: YEAH. MOVE THAT UP THERE. 109:16:34 ARMSTRONG: OKAY. (PAUSE) OKAY. YOUR VISOR...(PAUSE) 109:16:49 ALDRIN: OKAY. YOUR BACK IS UP AGAINST THE PURSE. (PAUSE) ALL RIGHT. NOW IT'S ON TOP OF THE DSKY. FORWARD AND UP; NOW YOU ARE CLEAR. LITTLE BIT TOWARD ME. (PAUSE) STRAIGHT DOWN. TO YOUR LEFT A LITTLE BIT. PLENTY OF ROOM. (PAUSE) OKAY, YOU'RE LINED UP NICELY.

TOWARD ME A LITTLE BIT, DOWN. OKAY. NOW YOU'RE CLEAR. YOU'RE CATCHING THE FIRST HINGE (GARBLED) 109:17:26 ARMSTRONG: THE WHAT HINGE? 109:17:29 ALDRIN: ALL RIGHT. MOVE...TO YOUR...ROLL TO THE LEFT. OKAY. NOW YOU'RE CLEAR. YOU'RE LINED UP ON THE PLATFORM. PUT YOUR LEFT FOOT TO THE RIGHT A LITTLE BIT. OKAY. THAT'S GOOD. ROLL LEFT. GOOD. (PAUSE) 109:17:54 ARMSTRONG: OKAY. NOW I'M GOING TO CHECK INGRESS HERE. (PAUSE) 109:18:05 ALDRIN: OKAY. YOU'RE NOT QUITE SQUARED AWAY. ROLL TO THE...ROLL RIGHT A LITTLE. NOW YOU'RE EVEN. 109:18:14 ARMSTRONG:

OKAY, THAT'S OKAY. 109:18:15 ALDRIN: THAT'S GOOD. YOU'VE GOT PLENTY OF ROOM TO YOUR LEFT. IT'S A LITTLE CLOSE ON THE (GARBLED). 109:18:28 ARMSTRONG: HOW AM I DOING? 109:18:29 ALDRIN: YOU'RE DOING FINE. (LONG PAUSE) 109:18:51 ALDRIN: OKAY. (DO) YOU WANT THIS BAG? 109:18:53 ARMSTRONG: YEAH. (PAUSE) GOT IT. (LONG PAUSE) 109:19:16 ARMSTRONG: OKAY. HOUSTON, I'M ON THE PORCH. 109:19:20 MCCANDLESS: ROGER, NEIL. (LONG PAUSE) 109:19:36 ALDRIN: OKAY. STAND BY, NEIL. 109:19:37 MCCANDLESS: COLUMBIA. COLUMBIA. THIS IS HOUSTON. ONE MINUTE AND 30 SECONDS

TO LOS. ALL SYSTEMS GO. OVER. 109:19:46 COLLINS: COLUMBIA. THANK YOU. 109:19:47 ALDRIN: STAY WHERE YOU ARE A MINUTE, NEIL. 109:19:48 ARMSTRONG: OKAY. NEED A LITTLE SLACK? (NO ANSWER; LONG PAUSE) YOU NEED MORE SLACK, BUZZ? 109:20:40 ALDRIN: NO. HOLD IT JUST A MINUTE. 109:20:41 ARMSTRONG: OKAY. (LONG PAUSE) 109:20:56 ALDRIN: OKAY. EVERYTHING'S NICE AND STRAIGHT IN HERE. 109:20:58 ARMSTRONG: OKAY. CAN YOU PULL THE DOOR OPEN A LITTLE MORE? 109:21:00 ALDRIN: ALL RIGHT. 109:21:03 ARMSTRONG: OKAY. (PAUSE) 109:21:07 ALDRIN: DID YOU GET THE

MESA OUT? 109:21:09 ARMSTRONG: I'M GOING TO PULL IT NOW. (PAUSE) 109:21:18 ARMSTRONG: HOUSTON, THE MESA CAME DOWN ALL RIGHT. 109:21:22 MCCANDLESS: THIS IS HOUSTON. ROGER. WE COPY. STANDING BY FOR YOUR TV. 109:21:39 ARMSTRONG: HOUSTON, THIS IS NEIL. RADIO CHECK. 109:21:42 MCCANDLESS: NEIL, THIS IS HOUSTON. LOUD AND CLEAR. BREAK. BREAK. BUZZ, THIS IS HOUSTON. RADIO CHECK, AND VERIFY TV CIRCUIT BREAKER IN. 109:21:54 ALDRIN: ROGER, TV CIRCUIT BREAKER'S IN. AND READ YOU LOUD AND CLEAR. 109:22:00 MCCANDLESS: ROGER. (PAUSE) 109:22:06

MCCANDLESS: AND WE'RE GETTING A PICTURE ON THE TV! 109:22:09 ALDRIN: YOU GOT A GOOD PICTURE, HUH? 109:22:11 MCCANDLESS: THERE'S A GREAT DEAL OF CONTRAST IN IT; AND CURRENTLY IT'S UPSIDE-DOWN ON OUR MONITOR, BUT WE CAN MAKE OUT A FAIR AMOUNT OF DETAIL. 109:22:28 ALDRIN: OKAY. WILL YOU VERIFY THE POSITION - THE OPENING - I OUGHT TO HAVE ON THE (16 MM, ONE FRAME PER SECOND, MOVIE) CAMERA? 109:22:34 MCCANDLESS: STAND BY. (LONG PAUSE) 109:22:48 MCCANDLESS: OKAY. NEIL, WE CAN SEE YOU (ON THE TV) COMING DOWN THE LADDER NOW. (PAUSE)

109:22:59 ARMSTRONG: OKAY. I JUST CHECKED GETTING BACK UP TO THAT FIRST STEP, BUZZ. IT'S...THE STRUT ISN'T COLLAPSED TOO FAR, BUT IT'S ADEQUATE TO GET BACK UP. 109:23:10 MCCANDLESS: ROGER. WE COPY. 109:23:11 ARMSTRONG: TAKES A PRETTY GOOD LITTLE JUMP (TO GET BACK UP TO THE FIRST RUNG). (PAUSE) 109:23:25 MCCANDLESS: BUZZ, THIS IS HOUSTON. F/2 (AND)... 109:23:28 ARMSTRONG: OKAY, I'M AT THE...(LISTENS) 109:23:29 MCCANDLESS: ...1/160TH SECOND FOR SHADOW PHOTOGRAPHY ON THE SEQUENCE CAMERA. 109:23:35 ALDRIN: OKAY. 109:23:38 ARMSTRONG: I'M

AT THE FOOT OF THE LADDER. THE LM FOOTPADS ARE ONLY DEPRESSED IN THE SURFACE ABOUT 1 OR 2 INCHES, ALTHOUGH THE SURFACE APPEARS TO BE VERY, VERY FINE GRAINED, AS YOU GET CLOSE TO IT. IT'S ALMOST LIKE A POWDER. (THE) GROUND MASS IS VERY FINE. (PAUSE) 109:24:13 ARMSTRONG: I'M GOING TO STEP OFF THE LM NOW. (LONG PAUSE) 109:24:48 ARMSTRONG: THAT'S ONE SMALL STEP FOR MAN, ONE GIANT LEAP FOR MANKIND. (LONG PAUSE) 109:25:08 ARMSTRONG: (GARBLED) THE SURFACE IS FINE AND POWDERY. I CAN KICK IT UP LOOSELY WITH MY TOE. IT DOES ADHERE IN

FINE LAYERS, LIKE POWDERED CHARCOAL, TO THE SOLE AND SIDES OF MY BOOTS. I ONLY GO IN A SMALL FRACTION OF AN INCH, MAYBE AN EIGHTH OF AN INCH, BUT I CAN SEE THE FOOTPRINTS OF MY BOOTS AND THE TREADS IN THE FINE, SANDY PARTICLES. 109:25:30 MCCANDLESS: NEIL, THIS IS HOUSTON. WE'RE COPYING. (LONG PAUSE) 109:25:45 ARMSTRONG: THERE SEEMS TO BE NO DIFFICULTY IN MOVING AROUND AS WE SUSPECTED. IT'S EVEN PERHAPS EASIER THAN THE SIMULATIONS OF ONE-SIXTH G THAT WE PERFORMED IN THE VARIOUS SIMULATIONS ON THE GROUND. IT'S ABSOLUTELY NO

TROUBLE TO WALK AROUND. (PAUSE) OKAY. THE DESCENT ENGINE DID NOT LEAVE A CRATER OF ANY SIZE. IT HAS ABOUT 1 FOOT CLEARANCE ON THE GROUND. WE'RE ESSENTIALLY ON A VERY LEVEL PLACE HERE. I CAN SEE SOME EVIDENCE OF RAYS EMANATING FROM THE DESCENT ENGINE, BUT A VERY INSIGNIFICANT AMOUNT. (PAUSE) 109:26:54 ARMSTRONG: OKAY, BUZZ, WE READY TO BRING DOWN THE (70 MM HASSELBLAD) CAMERA? 109:26:59 ALDRIN: I'M ALL READY. I THINK IT'S BEEN ALL SQUARED AWAY AND IN GOOD SHAPE. 109:27:03 ARMSTRONG: OKAY. 109:27:05 ALDRIN: OKAY. YOU'LL HAVE

TO PAY OUT ALL THE LEC. IT LOOKS LIKE IT'S COMING OUT NICE AND EVENLY. 109:27:13 ARMSTRONG: OKAY. IT'S QUITE DARK HERE IN THE SHADOW AND A LITTLE HARD FOR ME TO SEE THAT I HAVE GOOD FOOTING. I'LL WORK MY WAY OVER INTO THE SUNLIGHT HERE WITHOUT LOOKING DIRECTLY INTO THE SUN. 109:27:28 ALDRIN: OKAY. IT'S TAUT NOW. (LONG PAUSE) 109:27:51 ALDRIN: OKAY. I THINK YOU'RE PULLING THE WRONG ONE. 109:27:55 ARMSTRONG: I'M JUST...OKAY. I'M READY TO PULL IT DOWN NOW. THERE WAS STILL A LITTLE BIT LEFT IN THE (BAG)... 109:28:01 ALDRIN: OKAY. DON'T HOLD IT

QUITE SO TIGHT. OKAY? (GARBLED) (PAUSE) 109:28:17 ARMSTRONG: LOOKING UP AT THE LM, I'M STANDING DIRECTLY IN THE SHADOW NOW LOOKING UP AT BUZZ IN THE WINDOW. AND I CAN SEE EVERYTHING QUITE CLEARLY. THE LIGHT IS SUFFICIENTLY BRIGHT, BACKLIGHTED INTO THE FRONT OF THE LM, THAT EVERYTHING IS VERY CLEARLY VISIBLE. (LONG PAUSE) 109:28:55 ALDRIN: OKAY. I'M GOING TO BE CHANGING THE (GARBLED, PROBABLY THE SEQUENCE CAMERA FILM MAGAZINE). 109:28:58 ARMSTRONG: OKAY. 109:30:23 ARMSTRONG: THE (HASSELBLAD) CAMERA IS INSTALLED ON THE RCU BRACKET.

(PAUSE) AND I'M STORING THE LEC ON THE SECONDARY STRUT. 109:30:53 ARMSTRONG: I'LL STEP OUT AND TAKE SOME OF MY FIRST PICTURES HERE. 109:31:05 MCCANDLESS: ROGER. NEIL, WE'RE READING YOU LOUD AND CLEAR. WE SEE YOU GETTING SOME PICTURES AND THE CONTINGENCY SAMPLE. 109:32:19 MCCANDLESS: NEIL, THIS IS HOUSTON. DID YOU COPY ABOUT THE CONTINGENCY SAMPLE? OVER. 109:32:26 ARMSTRONG: ROGER. I'M GOING TO GET TO THAT JUST AS SOON AS I FINISH THESE...(THIS) PICTURE SERIES. (LONG PAUSE) 109:33:25 ALDRIN: OKAY. GOING TO GET THE CONTINGENCY

SAMPLE THERE, NEIL? 109:33:27 ARMSTRONG: RIGHT. 109:33:30 ALDRIN: OKAY. THAT'S GOOD. (LONG PAUSE) (PROVIDING SOME COMMENTARY AS HE WATCHES NEIL OUT THE WINDOW) OKAY. THE CONTINGENCY SAMPLE IS DOWN (THAT IS, NEIL HAS THE SAMPLER ASSEMBLED) AND IT'S (GARBLED). 109:34:09 ALDRIN: LOOKS LIKE IT'S A LITTLE DIFFICULT TO DIG THROUGH THE INITIAL CRUST... 109:34:12 ARMSTRONG: THIS IS VERY INTERESTING. IT'S A VERY SOFT SURFACE, BUT HERE AND THERE WHERE I PLUG WITH THE CONTINGENCY SAMPLE COLLECTOR, I RUN INTO A VERY HARD SURFACE. BUT IT

APPEARS TO BE A VERY COHESIVE MATERIAL OF THE SAME SORT. I'LL TRY TO GET A ROCK IN HERE. JUST A COUPLE. (PAUSE) 109:34:54 ALDRIN: THAT LOOKS BEAUTIFUL FROM HERE, NEIL. 109:34:56 ARMSTRONG: IT HAS A STARK BEAUTY ALL ITS OWN. IT'S LIKE MUCH OF THE HIGH DESERT OF THE UNITED STATES. IT'S DIFFERENT, BUT IT'S VERY PRETTY OUT HERE. BE ADVISED THAT A LOT OF THE ROCK SAMPLES OUT HERE - THE HARD ROCK SAMPLES - HAVE WHAT APPEAR TO BE VESICLES IN THE SURFACE. ALSO, I AM LOOKING AT ONE NOW THAT APPEARS TO HAVE SOME SORT OF PHENOCRYSTS.

109:35:30 MCCANDLESS: HOUSTON. ROGER. OUT. (PAUSE) 109:35:43 ALDRIN: OKAY. THE HANDLE IS OFF THE (GARBLED) IT PUSHES IN ABOUT, OH, 6 OR 8 INCHES INTO THE SURFACE. LOOKS LIKE IT'S QUITE EASY TO (GARBLED)... 109:35:56 ARMSTRONG: YES, IT IS. (THROWING SOMETHING TO HIS RIGHT) I'M SURE I COULD PUSH IT IN FARTHER, BUT IT'S HARD FOR ME TO BEND DOWN FURTHER THAN THAT. (PAUSE) 109:36:07 ALDRIN: DIDN'T KNOW YOU COULD THROW SO FAR. 109:36:08 ARMSTRONG: (CHUCKLING) YOU CAN REALLY THROW THINGS A LONG WAY UP HERE! (LONG PAUSE) 109:36:33 ARMSTRONG:

(IS) MY (THIGH) POCKET OPEN, BUZZ? 109:36:35 ALDRIN: YES, IT IS. IT (THE TOP FLAP)'S NOT UP AGAINST YOUR SUIT THOUGH. HIT IT BACK ONCE MORE. MORE TOWARD THE INSIDE. OKAY. THAT'S GOOD. (PAUSE) 109:36:47 ARMSTRONG: THAT IN THE POCKET? 109:36:52 ALDRIN: YEAH. PUSH DOWN. GOT IT? NO. IT'S NOT ALL THE WAY IN. PUSH IT. (PAUSE) THERE YOU GO. (PAUSE) 109:37:XX ARMSTRONG: CONTINGENCY SAMPLE IS IN THE POCKET. MY OXYGEN IS 81 PERCENT. I HAVE NO FLAGS, AND I'M IN MINIMUM (FEEDWATER) FLOW. 109:37:22 MCCANDLESS: THIS IS HOUSTON. ROGER, NEIL. (LONG PAUSE)

109:37:40 ALDRIN: OKAY. I GOT THE (16MM) CAMERA ON AT ONE FRAME A SECOND. 109:37:44 ARMSTRONG: OKAY. (PAUSE) 109:37:52 ALDRIN: AND I'VE GOT THE 80 PERCENT (OXYGEN), NO FLAGS. (PAUSE) 109:38:00 ARMSTRONG: ARE YOU GETTING A TV PICTURE NOW, HOUSTON? 109:38:05 MCCANDLESS: NEIL, YES WE ARE GETTING A TV PICTURE. (LONG PAUSE) NEIL, THIS IS HOUSTON. WE'RE GETTING A PICTURE. YOU'RE NOT IN IT AT THE PRESENT TIME. WE CAN SEE THE BAG ON THE LEC BEING MOVED BY BUZZ (AS HE GETS IN POSITION TO EGRESS), THOUGH. HERE YOU (MEANING NEIL) COME INTO

OUR FIELD-OF-VIEW. 109:38:41 ALDRIN: OKAY. ARE YOU READY FOR ME TO COME OUT? 109:38:42 ARMSTRONG: YEAH. JUST STANDBY A SECOND. I'LL MOVE THIS (LEC) OVER THE HANDRAIL. (LONG PAUSE) OKAY. 109:39:07 ALDRIN: ALL RIGHT. THAT'S GOT IT. ARE YOU READY? 109:39:11 ARMSTRONG: ALL SET. OKAY. YOU SAW WHAT DIFFICULTIES I WAS HAVING. I'LL TRY TO WATCH YOUR PLSS FROM UNDERNEATH HERE. 109:39:57 ARMSTRONG: OKAY. YOUR PLSS LOOKS LIKE IT IS CLEARING OKAY. YOUR TOES ARE ABOUT TO COME OVER THE SILL. OKAY. (PAUSE) NOW DROP YOUR PLSS DOWN. THERE YOU GO;

YOU'RE CLEAR. AND LATERALLY YOU'RE GOOD. YOU'VE GOT AN INCH CLEARANCE ON TOP OF YOUR PLSS. 109:40:18 ALDRIN: OKAY. YOU NEED A LITTLE BIT OF ARCHING OF THE BACK TO COME DOWN. (GARBLED) HOW FAR ARE MY FEET FROM THE EDGE? 109:40:27 ARMSTRONG: OKAY. YOU'RE RIGHT AT THE EDGE OF THE PORCH. 109:40:30 ALDRIN: OKAY. BACK IN (GARBLED) (PAUSE) NOW A LITTLE OF FOOT MOVEMENT (GARBLED) PORCH. LITTLE ARCHING OF THE BACK. HELMET COMES UP AND CLEARS THE BULKHEAD WITHOUT ANY TROUBLE AT ALL. 109:40:48 ARMSTRONG: LOOKS GOOD. (LONG PAUSE)

109:41:08 MCCANDLESS: NEIL, THIS IS HOUSTON. BASED ON YOUR CAMERA TRANSFER WITH THE LEC, DO YOU FORESEE ANY DIFFICULTIES IN SRC TRANSFER? OVER. 109:41:18 ARMSTRONG: NEGATIVE. (PAUSE) 109:41:28 ALDRIN: OKAY. NOW I WANT TO BACK UP AND PARTIALLY CLOSE THE HATCH. (LONG PAUSE) MAKING SURE NOT TO LOCK IT ON MY WAY OUT. 109:41:53 ARMSTRONG: (LAUGHS) A PARTICULARLY GOOD THOUGHT. 109:41:56 ALDRIN: THAT'S OUR HOME FOR THE NEXT COUPLE OF HOURS AND WE WANT TO TAKE GOOD CARE OF IT. (PAUSE) OKAY. I'M ON THE TOP STEP AND I CAN LOOK DOWN

OVER THE RCU AND (GARBLED) LANDING GEAR PADS. IT'S A VERY SIMPLE MATTER TO HOP DOWN FROM ONE STEP TO THE NEXT. 109:42:18 ARMSTRONG: YES. I FOUND I COULD BE VERY COMFORTABLE, AND WALKING IS ALSO VERY COMFORTABLE. (PAUSE) 109:42:28 ARMSTRONG: YOU'VE GOT THREE MORE STEPS AND THEN A LONG ONE. 109:42:42 ALDRIN: OKAY. I'M GOING TO LEAVE THAT ONE FOOT UP THERE AND BOTH HANDS DOWN TO ABOUT THE FOURTH RUNG UP. 109:42:50 ARMSTRONG: THERE YOU GO. 109:42:53 ALDRIN: OKAY. NOW I THINK I'LL DO THE SAME (GARBLED) (PAUSE) 109:43:01 ARMSTRONG:

A LITTLE MORE. ABOUT ANOTHER INCH. (PAUSE) 109:43:06 ARMSTRONG: THERE, YOU'VE GOT IT. 109:43:08 ALDRIN: THAT'S A GOOD (LAST) STEP. 109:43:10 ARMSTRONG: YEAH. ABOUT A 3-FOOTER. (PAUSE) 109:43:16 ALDRIN: BEAUTIFUL VIEW! 109:43:18 ARMSTRONG: ISN'T THAT SOMETHING! MAGNIFICENT SIGHT OUT HERE. 109:43:24 ALDRIN: MAGNIFICENT DESOLATION. (LONG PAUSE) 109:43:47 ALDRIN: (RIGHT HAND STILL ON THE LADDER) LOOKS LIKE THE SECONDARY STRUT HAD A LITTLE THERMAL EFFECTS ON IT RIGHT HERE, NEIL. 109:43:54 ARMSTRONG: YES. I NOTICED THAT. THAT SEEMS TO BE THE

WORST, ALTHOUGH SIMILAR EFFECTS ARE ALL AROUND. 109:44:07 ALDRIN: (GARBLED) VERY FINE POWDER, ISN'T IT? 109:44:09 ARMSTRONG: ISN'T IT FINE? 109:44:11 ALDRIN: RIGHT IN THIS AREA I DON'T THINK THERE'S MUCH OF ANY (GARBLED) FINE POWDER SOME (GARBLED) CLODS TOGETHER, AND IT'S HARD TO TELL WHETHER IT'S A CLOD OR A ROCK. 109:44:23 ARMSTRONG: NOTICE HOW YOU CAN KICK IT OUT. 109:44:28 ALDRIN: YEAH. AND IT BOUNCES AND THEN (GARBLED) (PAUSE) REACHING DOWN IS FAIRLY EASY. (GARBLED) GET MY SUIT DIRTY AT THIS STAGE. (PAUSE) 109:44:35 ALDRIN: THE

MASS OF THE BACKPACK DOES HAVE SOME EFFECT IN INERTIA. (PAUSE) THERE'S A SLIGHT TENDENCY, I CAN SEE NOW, TO (GARBLED) BACKWARDS DUE TO THE SOFT, VERY SOFT TEXTURE. 109:45:45 ARMSTRONG: YOU'RE STANDING ON A ROCK, A BIG ROCK THERE NOW. (LONG PAUSE) 109:46:01 ALDRIN: THIS PAD SURE DIDN'T (GARBLED). 109:46:05 ARMSTRONG: NO. IT DIDN'T. 109:46:08 ALDRIN: THERE'S ABSOLUTELY NO CRATER THERE AT ALL FROM THE ENGINE. 109:46:10 ARMSTRONG: NOPE. 109:46:12 ALDRIN: I WONDER IF (GARBLED) RIGHT UNDER THE ENGINE IS WHERE THE PROBE MIGHT HAVE HIT.

(GARBLED) LIKE THAT. 109:46:25 ARMSTRONG: YEAH, I THINK THAT'S A GOOD REPRESENTATION OF OUR SIDEWAYS VELOCITY AT TOUCHDOWN THERE: THAT HOLE THAT THE PROBE... 109:46:30 ALDRIN: I SEE THAT PROBE OVER ON THE MINUS-Y (SOUTH) STRUT (GARBLED) BROKEN OFF AND BENT BACK UP. 109:46:40 ARMSTRONG: IT DID, DIDN'T IT? THE OTHER TWO BOTH BENT OVER. (LONG PAUSE) 109:47:04 ALDRIN: (STILL NEAR THE LADDER) CAN'T SAY TOO MUCH FOR THE VISIBILITY RIGHT HERE (IN THE LM SHADOW) WITHOUT THE VISOR UP. (GARBLED) PRETTY DARK. IT LOOKS LIKE THERE IS A SURFACE

OF A FLAT, MOUNDED ROCK. (PAUSE) AND INCIDENTALLY, THESE ROCKS (GARBLED) VERY POWDERY SURFACE (GARBLED). 109:47:40 MCCANDLESS: SAY AGAIN, PLEASE, BUZZ; YOU'RE CUTTING OUT. 109:47:45 ALDRIN: I SAY THAT THE ROCKS ARE RATHER SLIPPERY. 109:47:50 MCCANDLESS: ROGER. 109:47:52 ALDRIN: A POWDERY SURFACE WHEN THE SUN HITS (GARBLED) THEY SPLIT UP ALL THE VERY LITTLE FINE PORES (GARBLED) WILL TEND TO SLIDE OVER IT RATHER EASILY. (LONG PAUSE) 109:48:25 ALDRIN: TRACTION SEEMS QUITE GOOD. (GARBLED) (PAUSE) (GARBLED) START TO LOSE MY BALANCE

IN ONE DIRECTION, AND RECOVERY IS QUITE NATURAL AND VERY EASY (GARBLED). AND, MOVING YOUR ARMS AROUND, JACK, DOESN'T LIFT YOU OFF THE SURFACE. NOT QUITE THAT LIGHT-FOOTED. 109:49:06 ARMSTRONG: AND, I HAVE THE INSULATION OFF THE MESA NOW AND THE MESA SEEMS TO BE IN GOOD SHAPE. 109:49:13 ALDRIN: GOT TO BE CAREFUL THAT YOU ARE LEANING IN THE DIRECTION YOU WANT TO GO, OTHERWISE YOU (GARBLED) SLIGHTLY INEBRIATED. (GARBLED) IN OTHER WORDS, YOU HAVE TO CROSS YOUR FOOT OVER TO STAY UNDERNEATH WHERE YOUR CENTER-OF-MASS IS.

(PAUSE) 109:49:40 ALDRIN: HEY, NEIL, DIDN'T I SAY WE MIGHT SEE SOME PURPLE ROCKS? 109:49:42 ARMSTRONG: FIND A PURPLE ROCK? 109:49:44 ALDRIN: YEP. (PAUSE) VERY SMALL, SPARKLY (GARBLED) FRAGMENTS (GARBLED) IN PLACES (GARBLED) WOULD MAKE A FIRST GUESS AT SOME SORT OF BIOTITE. (PAUSE) WE'LL LEAVE THAT TO FURTHER ANALYSIS. (GARBLED) (PAUSE) (GARBLED) SOIL COMPACTS UNDERNEATH (GARBLED) COMPLETELY NO (GARBLED) YOU DON'T SINK DOWN MORE THAN (GARBLED) A QUARTER OF AN INCH. (PAUSE) 109:50:59 ARMSTRONG: OKAY, HOUSTON. I'M GOING TO CHANGE

(TV) LENSES ON YOU. 109:51:05 MCCANDLESS: ROGER, NEIL. (LONG PAUSE) 109:51:30 ARMSTRONG: OKAY, HOUSTON. TELL ME IF YOU'RE GETTING A NEW PICTURE. 109:51:35 MCCANDLESS: NEIL, THIS IS HOUSTON. THAT'S AFFIRMATIVE. WE'RE GETTING A NEW PICTURE. YOU CAN TELL IT'S A LONGER FOCAL LENGTH LENS. AND FOR YOUR INFORMATION, ALL LM SYSTEMS ARE GO. OVER. 109:51:46 ALDRIN: WE APPRECIATE THAT. THANK YOU. (LONG PAUSE) 109:52:24 ALDRIN: NEIL IS NOW UNVEILING THE PLAQUE THAT IS (GARBLED) GEAR. 109:52:27 MCCANDLESS: ROGER. WE GOT YOU BORESIGHTED, BUT

BACK AND TO ONE SIDE. (PAUSE) 109:52:40 ARMSTRONG: FOR THOSE WHO HAVEN'T READ THE PLAQUE, WE'LL READ THE PLAQUE THAT'S ON THE FRONT LANDING GEAR OF THIS LM. FIRST THERE'S TWO HEMISPHERES, ONE SHOWING EACH OF THE TWO HEMISPHERES OF THE EARTH. UNDERNEATH IT SAYS "HERE MEN FROM THE PLANET EARTH FIRST SET FOOT UPON THE MOON, JULY 1969 A.D. WE CAME IN PEACE FOR ALL MANKIND." IT HAS THE CREW MEMBERS' SIGNATURES AND THE SIGNATURE OF THE PRESIDENT OF THE UNITED STATES. (PAUSE) 109:53:40 ARMSTRONG: (TO BUZZ) READY FOR THE

CAMERA? NO, I'LL GET IT. 109:53:43 ALDRIN: NO, YOU TAKE THIS TV ON OUT. 109:53:45 ARMSTRONG: WATCH THE LEC, THERE. (PAUSE) 109:53:53 ALDRIN: NOW, I'M AFRAID THESE (GARBLED) MATERIALS ARE GOING TO (GARBLED) DUSTY. (PAUSE) (TO HOUSTON) THE SURFACE MATERIAL (GARBLED) POWDERY. (HOLDING HIS GLOVE IN FRONT OF THE TV LENS) (GARBLED) HOW GOOD YOUR LENS IS, BUT IF YOU CAN (GARBLED) SMUDGES ON MY GLOVES (GARBLED) VERY MUCH LIKE A VERY FINELY POWDERED CARBON, BUT DIRTY LOOKING. 109:54:40 ARMSTRONG: WOULD YOU PULL OUT SOME OF MY (TV) CABLE

FOR ME, BUZZ? (LONG PAUSE) 109:54:58 ALDRIN: HOUSTON. HOW CLOSE ARE YOU ABLE TO GET THINGS IN FOCUS? 109:55:02 MCCANDLESS: THIS IS HOUSTON. WE CAN SEE BUZZ'S RIGHT HAND. IT IS SOMEWHAT OUT OF FOCUS. I'D SAY WE WERE FOCUSING DOWN TO PROBABLY, OH, ABOUT EIGHT INCHES TO A FOOT BEHIND THE POSITION OF HIS HAND WHEN HE WAS PULLING OUT THE CABLE. 109:55:21 ALDRIN: (TO NEIL) OKAY. HOW'S THE TEMPERATURE LOOK ON THERE? 109:55:25 ARMSTRONG: TEMPERATURE OF THE CAMERA IS SHOWING COLD. 109:55:32 ALDRIN: I'M A LITTLE COOL. I THINK I'LL

CHANGE (GARBLED). (PAUSE) I'M ON INTERMEDIATE (COOLING) NOW, HOUSTON, AND I SHOW 3.78 (PSI). NO (WARNING) FLAGS, 74 (GARBLED, PROBABLY PERCENT OXYGEN). 109:55:50 MCCANDLESS: HOUSTON. ROGER. OUT. 109:55:57 ALDRIN: AND, WE'LL PROBABLY NEED A LITTLE (GARBLED) DISTANCE (GARBLED) BACK LOCATION (GARBLED) TELEVISION CAMERA. (PAUSE) NEIL, LOOK AT THE MINUS-Y (SOUTH) STRUT. THE DIRECTION OF TRAVEL THERE (GARBLED) TRAVELING FROM RIGHT TO LEFT. 109:56:24 ARMSTRONG: RIGHT (MEANING "CORRECT"). 109:56:25 ALDRIN: THIS ONE OVER HERE UNDERNEATH

THE ASCENT (MEANS "DESCENT") ENGINE WHERE THE PROBE FIRST HIT. THE MINUS-Y (SOUTH) PROBE FIRST HIT. 109:56:35 ARMSTRONG: I GOT PLENTY OF CABLE? 109:56:38 ALDRIN: YOU'VE GOT PLENTY. PLENTY MORE. (PAUSE) OKAY. I THINK I'VE GOT THE END OF IT. 109:56:51 ARMSTRONG: SOMETHING INTERESTING IN THE BOTTOM OF THIS LITTLE CRATER HERE...IT MAY BE... 109:57:01 ALDRIN: NOW KEEP GOING. WE'VE GOT A LOT MORE (CABLE). 109:57:03 ARMSTRONG: OKAY. 109:57:04 ALDRIN: GETTING A LITTLE HARDER TO PULL OUT, HERE. (LONG PAUSE) 109:57:30 ARMSTRONG: HOW FAR WOULD

YOU SAY I AM, BUZZ? 109:57:33 ALDRIN: FORTY, FIFTY FEET. WHY DON'T YOU TURN AROUND AND LET THEM GET A VIEW FROM THERE AND SEE WHAT THE FIELD-OF-VIEW LOOKS LIKE? 109:57:42 ARMSTRONG: OKAY. 109:57:45 ALDRIN: YOU'RE BACKING INTO THE CABLE. 109:57:46 ARMSTRONG: OKAY. 109:57:50 ALDRIN: TURN AROUND TO YOUR RIGHT, WOULD BE BETTER. 109:57:53 ARMSTRONG: I DON'T WANT TO GO INTO THE SUN IF I CAN AVOID IT. 109:57:55 ALDRIN: THAT'S RIGHT, YEAH. 109:57:59 ARMSTRONG: I'LL JUST LEAVE IT... 109:58:01 ALDRIN: ALL RIGHT, LET IT (GARBLED) 109:58:02 ARMSTRONG:

...SIT LIKE THAT AND WALK AROUND IT. 109:58:06 ALDRIN: HOUSTON. HOW'S THAT FIELD-OF-VIEW GOING TO BE TO PICK UP THE MESA? (GARBLED) FAR AWAY? 109:58:15 MCCANDLESS: GOOD. (PAUSE) NEIL, THIS IS HOUSTON. THE FIELD-OF-VIEW IS OKAY. WE'D LIKE YOU TO AIM IT A LITTLE BIT MORE TO THE RIGHT. OVER. 109:58:28 ARMSTRONG: OKAY. 109:58:32 ALDRIN: OKAY. THAT'S ALL THE CABLE WE HAVE. (GARBLED) ALL THE WAY OUT. I'LL START WORKING ON THE SOLAR WIND (AS PER CHECKLIST). 109:58:40 MCCANDLESS: (TO NEIL) A LITTLE BIT TOO MUCH TO THE RIGHT. CAN YOU BRING IT BACK

LEFT ABOUT 4 OR 5 DEGREES? (PAUSE) OKAY. THAT LOOKS GOOD NEIL. 109:58:55 ARMSTRONG: OKAY, NOW...DO YOU THINK I OUGHT TO BE FARTHER AWAY, OR CLOSER? 109:59:01 ALDRIN: CAN'T GET TOO MUCH FURTHER AWAY. 109:59:05 ARMSTRONG: LET'S TRY IT LIKE THAT FOR A WHILE. I'LL GET A COUPLE OF PANORAMAS WITH IT HERE. 109:59:13 MCCANDLESS: ROGER. YOU LOOK OKAY AS FAR AS DISTANCE GOES, NEIL. AND WE'LL LINE YOU UP AGAIN WHEN YOU FINISH THE PANORAMA. NOW YOU'RE GOING TOO FAST ON THE PANORAMA SWEEP. YOU'RE GOING TO HAVE TO STOP FOR... 109:59:28

ARMSTRONG: I HAVEN'T STOPPED...I HAVEN'T SET IT DOWN YET. THAT'S THE FIRST PICTURE IN THE PANORAMA; RIGHT THERE. 109:59:35 MCCANDLESS: ROGER. 109:59:40 ARMSTRONG: IT'S TAKEN JUST ABOUT NORTH-NORTHEAST. TELL ME IF YOU'VE GOT A PICTURE, HOUSTON. 109:59:54 MCCANDLESS: WE'VE GOT A BEAUTIFUL PICTURE, NEIL. 109:59:58 ARMSTRONG: OKAY. I'M GOING TO MOVE IT. (PAUSE) 110:00:10 MCCANDLESS: OKAY. THERE'S ANOTHER GOOD ONE. (PAUSE) OKAY, WE GOT THAT ONE. 110:00:29 ARMSTRONG: OKAY. NOW, THIS ONE IS RIGHT DOWN-SUN, STRAIGHT WEST. AND I WANT TO

KNOW IF YOU CAN SEE AN ANGULAR ROCK IN THE FOREGROUND... 110:00:41 MCCANDLESS: ROGER. WE HAVE A... 110:00:42 ARMSTRONG: ...STICKING UP OUT OF SOIL. 110:00:43 MCCANDLESS: ...LARGE ANGULAR ROCK IN THE FOREGROUND, AND IT LOOKS LIKE A MUCH SMALLER ROCK A COUPLE OF INCHES TO THE LEFT OF IT. OVER. 110:00:52 ARMSTRONG: ALL RIGHT. AND THEN ON BEYOND IT ABOUT 10 FEET IS AN EVEN LARGER ROCK THAT'S VERY ROUNDED. (PAUSE) THAT ROCK IS ABOUT...THE CLOSEST ONE TO YOU IS STICKING OUT OF THE SAND ABOUT ONE FOOT. AND IT'S ABOUT A FOOT AND ONE-

HALF LONG, AND IT'S ABOUT SIX INCHES THICK, BUT IT'S STANDING ON EDGE. 110:01:16 MCCANDLESS: ROGER. (PAUSE) 110:01:26 ALDRIN: OKAY, NEIL. I'VE GOT THE TABLE OUT (AND) GOT A BAG DEPLOYED. 110:01:33 MCCANDLESS: WE'VE GOT THIS VIEW, NEIL. (PAUSE) 110:01:42 ARMSTRONG: THIS IS STRAIGHT SOUTH. 110:01:45 MCCANDLESS: ROGER. AND WE SEE THE SHADOW OF THE LM. 110:01:48 ARMSTRONG: ROGER. THE LITTLE HILL JUST BEYOND THE SHADOW OF THE LM IS A PAIR OF ELONGATE CRATERS ABOUT... PROBABLY THE PAIR TOGETHER IS ABOUT 40 FEET LONG (EAST-WEST) AND 20

FEET ACROSS (NORTH-SOUTH), AND THEY'RE PROBABLY 6 FEET DEEP. WE'LL PROBABLY GET SOME MORE WORK IN THERE LATER. (PAUSE) 110:02:20 MCCANDLESS: ROGER. WE SEE BUZZ GOING ABOUT HIS WORK (AT THE MESA). 110:02:22 ARMSTRONG: HOW'S THAT FOR A FINAL...(LISTENS) 110:02:26 MCCANDLESS: FOR A FINAL ORIENTATION, WE'D LIKE IT TO COME LEFT ABOUT 5 DEGREES. OVER. (PAUSE) NOW BACK TO THE RIGHT ABOUT HALF AS MUCH. 110:02:42 ARMSTRONG: OKAY. (PAUSE) 110:02:53 MCCANDLESS: OKAY. THAT LOOKS GOOD THERE, NEIL. 110:03:00 ARMSTRONG: OKAY. (LONG PAUSE)

110:03:20 ALDRIN: OKAY. YOU CAN MAKE A MARK, HOUSTON. (GARBLED) 110:03:24 MCCANDLESS: ROGER. SOLAR WIND. (PAUSE) 110:03:36 ALDRIN: AND, INCIDENTALLY, YOU CAN USE THE SHADOW THAT THE STAFF MAKES TO ASSIST YOU GETTING IT PERPENDICULAR (TO THE SUN LINE) (GARBLED) 110:03:50 MCCANDLESS: ROGER. (LONG PAUSE) 110:04:05 ALDRIN: SOME OF THESE SMALL DEPRESSIONS (GARBLED) SOFT AND YOU TEND TO SINK, OH, MAYBE 2 OR 3 INCHES. (GARBLED) SUGGEST EXACTLY WHAT THE SURVEYOR PICTURES SHOWED WHEN THEY PUSHED AWAY A LITTLE BIT. YOU GET A FORCE

TRANSMITTED THROUGH THE UPPER SURFACE OF THE SOIL AND ABOUT 5 OR 6 INCHES OF BAY BREAKS LOOSE AND MOVES AS IF IT WERE CAKED ON THE SURFACE WHEN, IN FACT, IT REALLY ISN'T. 110:04:43 ARMSTRONG: I NOTICED IN THE SOFT SPOTS WHERE WE HAVE FOOTPRINTS NEARLY AN INCH DEEP THAT THE SOIL IS VERY COHESIVE; AND IT WILL RETAIN A SLOPE OF PROBABLY 70 DEGREES ALONG THE SIDE OF THE FOOTPRINTS. 110:06:29 ARMSTRONG: OKAY? 110:06:30 ALDRIN: YEAH. I THINK THAT'S THERE. (PAUSE) THAT END COME OFF? (PAUSE) WANT ME TO DO THAT? I'LL GET THE HAMMER.

(LONG PAUSE) 110:07:01 ARMSTRONG: (STANDING BETWEEN THE MESA AND THE TV CAMERA) TAKE THAT PART? GO OUT HERE WITH IT. (PAUSE) RIGHT OUT TO THE ROCK, HERE. (LONG PAUSE) 110:07:38 ALDRIN: WAIT, YOU'LL HAVE TO EXTEND THAT ONE. (LONG PAUSE) 110:07:58 MCCANDLESS: COLUMBIA, COLUMBIA, THIS IS HOUSTON. AOS; OVER. (LONG PAUSE) 110:08:26 ALDRIN: (GARBLED) (LONG PAUSE) 110:08:53 COLLINS: HOUSTON, COLUMBIA ON THE HIGH GAIN. OVER. 110:08:55 MCCANDLESS: COLUMBIA, THIS IS HOUSTON. READING YOU LOUD AND CLEAR. OVER. 110:09:03 COLLINS: YEAH. READING

YOU LOUD AND CLEAR. HOW'S IT GOING? 110:09:05 MCCANDLESS: ROGER. THE EVA IS PROGRESSING BEAUTIFULLY. I BELIEVE THEY ARE SETTING UP THE FLAG NOW. 110:09:14 COLLINS: GREAT! 110:09:18 MCCANDLESS: I GUESS YOU'RE ABOUT THE ONLY PERSON AROUND THAT DOESN'T HAVE TV COVERAGE OF THE SCENE. 110:09:25 COLLINS: THAT'S ALL RIGHT. I DON'T MIND A BIT. (PAUSE) HOW IS THE QUALITY OF THE TV? 110:09:35 MCCANDLESS: OH, IT'S BEAUTIFUL, MIKE. IT REALLY IS. 110:09:39 COLLINS: OH, GEE, THAT'S GREAT! IS THE LIGHTING HALFWAY DECENT? 110:09:43 MCCANDLESS: YES,

INDEED. THEY'VE GOT THE FLAG UP NOW AND YOU CAN SEE THE STARS AND STRIPES ON THE LUNAR SURFACE. 110:09:50 COLLINS: BEAUTIFUL. JUST BEAUTIFUL. (LONG PAUSE) 110:10:16 ARMSTRONG: (TO BUZZ) THAT'S GOOD. SEE IF YOU CAN PULL THAT END OFF A LITTLE BIT. STRAIGHTEN THAT END UP A LITTLE? (PAUSE) 110:10:33 ALDRIN: IT WON'T GO UP. (PAUSE) OKAY. 110:12:27 ARMSTRONG: ROGER, HOUSTON. LOUD AND CLEAR. 110:12:29 MCCANDLESS: ROGER. OUT. 110:12:30 ALDRIN: LOUD AND CLEAR, HOUSTON. 110:12:32 MCCANDLESS: ROGER, BUZZ. (LONG PAUSE) 110:13:15 ALDRIN: (TO

HOUSTON) (AS PER CHECKLIST), I'D LIKE TO EVALUATE THE VARIOUS PACES THAT A PERSON CAN (GARBLED) TRAVELING ON THE LUNAR SURFACE. I BELIEVE I'M OUT OF YOUR FIELD-OF-VIEW. IS THAT RIGHT, NOW, HOUSTON? 110:13:30 MCCANDLESS: THAT'S AFFIRMATIVE, BUZZ. (PAUSE) YOU'RE IN OUR FIELD-OF-VIEW NOW. 110:13:42 ALDRIN: OKAY. YOU DO HAVE TO BE RATHER CAREFUL TO KEEP TRACK OF WHERE YOUR CENTER OF MASS IS. SOMETIMES, IT TAKES ABOUT TWO OR THREE PACES TO MAKE SURE YOU'VE GOT YOUR FEET UNDERNEATH YOU. (PAUSE) ABOUT TWO TO THREE OR MAYBE FOUR

EASY PACES CAN BRING YOU TO A FAIRLY SMOOTH STOP. (PAUSE AS HE TURNS AT THE TV CAMERA AND THEN HEADS TOWARD THE LM) (GARBLED) CHANGE DIRECTIONS, LIKE A FOOTBALL PLAYER, YOU JUST HAVE TO PUT A FOOT OUT TO THE SIDE AND CUT A LITTLE BIT. (PAUSE AS TURNS TOWARD THE TV CAMERA AND STARTS TO DO A TWO-FOOTED HOP) THE SO-CALLED KANGAROO HOP DOES WORK, BUT IT SEEMS AS THOUGH YOUR FORWARD MOBILITY IS NOT QUITE AS GOOD AS IT IS IN THE MORE CONVENTIONAL ONE FOOT AFTER ANOTHER. (PAUSE AS HE TURNS AT THE TV CAMERA AND HEADS

BACK TO THE LM) AS FAR AS SAYING WHAT A SUSTAINED PACE MIGHT BE, I THINK THAT ONE THAT I'M USING NOW (AS HE TURNS AT THE MESA AND RUNS TOWARD THE TV AGAIN) WOULD GET RATHER TIRING AFTER SEVERAL HUNDRED (GARBLED). BUT THIS MAY BE A FUNCTION OF THIS SUIT, AS WELL AS THE LACK OF GRAVITY FORCES. (PAUSE) 110:15:47 MCCANDLESS: TRANQUILITY BASE, THIS IS HOUSTON. COULD WE GET BOTH OF YOU ON THE CAMERA FOR A MINUTE, PLEASE? 110:16:00 ALDRIN: SAY AGAIN, HOUSTON. 110:16:02 MCCANDLESS: ROGER... 110:16:03 ARMSTRONG: HE WANTS US (GARBLED)

CAMERA. 110:16:03 MCCANDLESS: ...WE'D LIKE TO GET BOTH OF YOU IN THE FIELD-OF-VIEW OF THE CAMERA FOR A MINUTE. (PAUSE) NEIL AND BUZZ, THE PRESIDENT OF THE UNITED STATES IS IN HIS OFFICE NOW AND WOULD LIKE TO SAY A FEW WORDS TO YOU. OVER. 110:16:23 ARMSTRONG: THAT WOULD BE AN HONOR. 110:16:25 MCCANDLESS: ALL RIGHT. GO AHEAD, MR. PRESIDENT. THIS IS HOUSTON. OUT. 110:16:30 NIXON: HELLO, NEIL AND BUZZ. I'M TALKING TO YOU BY TELEPHONE FROM THE OVAL ROOM AT THE WHITE HOUSE, AND THIS CERTAINLY HAS TO BE THE MOST HISTORIC TELEPHONE

CALL EVER MADE. I JUST CAN'T TELL YOU HOW PROUD WE ALL ARE OF WHAT YOU (GARBLED). FOR EVERY AMERICAN, THIS HAS TO BE THE PROUDEST DAY OF OUR LIVES. AND FOR PEOPLE ALL OVER THE WORLD, I AM SURE THEY, TOO, JOIN WITH AMERICANS IN RECOGNIZING WHAT AN IMMENSE FEAT THIS IS. BECAUSE OF WHAT YOU HAVE DONE, THE HEAVENS HAVE BECOME A PART OF MAN'S WORLD. AND AS YOU TALK TO US FROM THE SEA OF TRANQUILITY, IT INSPIRES US TO REDOUBLE OUR EFFORTS TO BRING PEACE AND TRANQUILITY TO EARTH. FOR ONE PRICELESS MOMENT IN THE WHOLE HISTORY

OF MAN, ALL THE PEOPLE ON THIS EARTH ARE TRULY ONE; ONE IN THEIR PRIDE IN WHAT YOU HAVE DONE, AND ONE IN OUR PRAYERS THAT YOU WILL RETURN SAFELY TO EARTH. (PAUSE) 110:17:44 ARMSTRONG: THANK YOU, MR. PRESIDENT. IT'S A GREAT HONOR AND PRIVILEGE FOR US TO BE HERE REPRESENTING NOT ONLY THE UNITED STATES BUT MEN OF PEACE OF ALL NATIONS, AND WITH INTERESTS AND THE CURIOSITY AND WITH THE VISION FOR THE FUTURE. IT'S AN HONOR FOR US TO BE ABLE TO PARTICIPATE HERE TODAY. 110:18:12 NIXON: AND THANK YOU VERY MUCH AND I LOOK FORWARD...ALL

OF US LOOK FORWARD TO SEEING YOU ON THE HORNET ON THURSDAY. 110:18:21 ALDRIN: I LOOK FORWARD TO THAT VERY MUCH, SIR. (PAUSE) 110:18:31 MCCANDLESS: COLUMBIA. COLUMBIA. THIS IS HOUSTON. OVER. 110:18:37 COLLINS: LOUD AND CLEAR, HOUSTON. 110:18:39 MCCANDLESS: ROGER. I GOT A P22 AUTO OPTICS PAD FOR YOU. (PAUSE) 110:18:53 COLLINS: ROGER. GO AHEAD. 110:18:56 MCCANDLESS: ROGER. P22 LANDMARK ID, LM: TL, 110:26:56; T2, 110:32:06. THREE MILES SOUTH. TIME OF CLOSEST APPROACH, 110:19:53 COLLINS: ROGER. THANK YOU. READBACK NOT REQUIRED. 110:19:55

MCCANDLESS: ROGER. OUT. (PAUSE) 110:20:06 ALDRIN: HOUSTON, IT'S VERY INTERESTING TO NOTE THAT WHEN I KICK MY FOOT (GARBLED) MATERIAL, WITH NO ATMOSPHERE HERE, AND THIS GRAVITY (GARBLED) THEY SEEM TO LEAVE, AND MOST OF THEM HAVE ABOUT THE SAME ANGLE OF DEPARTURE AND VELOCITY. FROM WHERE I STAND, A LARGE PORTION OF THEM WILL IMPACT AT A CERTAIN DISTANCE OUT. SEVERAL (GARBLED) PERCENTAGE IS, OF COURSE, THAT WILL IMPACT (GARBLED) DIFFERENT REGIONS OUT (GARBLED) IT'S HIGHLY DEPENDENT UPON (GARBLED) THE INITIAL TRAJECTORY

UPWARDS (GARBLED) DETERMINE WHERE THE MAJORITY OF THE PARTICLES COME DOWN, (GARBLED) TERRAIN. 110:21:08 MCCANDLESS: ROGER, BUZZ. 110:21:09 MCCANDLESS: AND BREAK, BREAK. COLUMBIA, THIS IS HOUSTON. WHEN YOU TRACK OUT OF HIGH-GAIN ANTENNA, THEN LET'S REQUEST OMNI DELTA, OMNI DELTA. OVER. 110:21:10 COLLINS: SO BE IT. (PAUSE) 110:21:24 ALDRIN: I'VE NOTICED SEVERAL TIMES IN GOING FROM THE SUNLIGHT INTO THE SHADOW, THAT JUST AS I GO IN, I CATCH AN ADDITIONAL REFLECTION OFF THE LM THAT, ALONG WITH THE REFLECTION OFF MY FACE ONTO THE

VISOR, MAKES VISIBILITY VERY POOR JUST AT THE TRANSITION (GARBLED) SUNLIGHT INTO THE SHADOW. I ESSENTIALLY HAVE SO MUCH GLARE COMING ONTO MY VISOR (GARBLED) SHADOW UNTIL (GARBLED) HELMET ACTUALLY GETS IN THE SHADOW. THEN IT TAKES A SHORT WHILE FOR MY EYES TO ADAPT TO THE DIFFERENT LIGHTING CONDITIONS. (GARBLED) INSIDE THE SHADOW AREA, VISIBILITY, AS WE SAID BEFORE, IS NOT TOO GREAT, BUT WITH BOTH VISORS UP (GARBLED) YOU CAN CERTAINLY (GARBLED) WHAT SORT OF FOOTPRINTS WE HAVE AND THE GENERAL CONDITION OF THE SOIL. THEN,

AFTER BEING OUT IN THE SUNLIGHT A WHILE, IT TAKES... WATCH IT, NEIL! NEIL, YOU'RE ON THE (TV) CABLE. 110:22:40 ARMSTRONG: OKAY. 110:22:41 ALDRIN: YEAH. LIFT UP YOUR RIGHT FOOT. RIGHT FOOT. IT'S STILL...YOUR TOE IS STILL HOOKED IN IT. 110:22:45 ARMSTRONG: THAT ONE? 110:22:46 ALDRIN: YEAH. IT'S STILL HOOKED IN IT. WAIT A MINUTE. OKAY. YOU'RE CLEAR NOW. 110:22:51 ARMSTRONG: THANK YOU. 110:22:55 ALDRIN: (AT THE MESA) NOW, LET'S MOVE THAT OVER THIS WAY. (PAUSE AS BUZZ GETS THE CABLE OUT OF THE WAY) OKAY. I'VE GOT IT. (LONG PAUSE) 110:23:32 ALDRIN: THE

BLUE COLOR OF MY BOOTS HAS COMPLETELY DISAPPEARED NOW INTO THIS...STILL DON'T KNOW EXACTLY WHAT COLOR TO DESCRIBE THIS OTHER THAN (A) GRAYISH-COCOA COLOR. IT SEEMS TO BE COVERING MOST OF THE LIGHTER PART OF THE BOOT (GARBLED) COLOR THAT (GARBLED) VERY FINE PARTICLES. (GARBLED). 110:24:11 MCCANDLESS: BUZZ, THIS IS HOUSTON. YOU'RE CUTTING OUT ON THE END OF YOUR TRANSMISSIONS. CAN YOU SPEAK A LITTLE MORE CLOSELY INTO YOUR MICROPHONE? OVER. 110:24:23 ALDRIN: ROGER. I'LL TRY THAT. 110:24:25 MCCANDLESS: BEAUTIFUL. 110:24:30

ALDRIN: WELL, I HAD THAT ONE INSIDE MY MOUTH THAT TIME. 110:24:35 MCCANDLESS: IT SOUNDED A LITTLE WET. (LONG PAUSE) 110:25:09 ALDRIN (AT THE MESA): IN GENERAL, TIME SPENT IN THE SHADOW DOESN'T SEEM TO HAVE ANY (GARBLED) THERMAL EFFECTS. (GARBLED) FEEL INSIDE THE SUIT. THERE IS A DIFFERENCE, OF COURSE, IN THE (GARBLED) RADIATION AND THE HELMET. SO I THINK THERE'S A TENDENCY TO FEEL A LITTLE COOLER IN THE SHADOW THAN WE FEEL OUT IN THE SUN. (PAUSE) 110:25:41 MCCANDLESS: COLUMBIA, THIS IS HOUSTON. OVER. (NO ANSWER; LONG PAUSE) COLUMBIA,

THIS IS HOUSTON. OVER. (NO ANSWER; LONG PAUSE) COLUMBIA, THIS IS HOUSTON. OVER. 110:27:03 COLLINS: HOUSTON, COLUMBIA IN (OMNI) DELTA. 110:27:05 MCCANDLESS: ROGER. YOU SHOULD HAVE VHF AOS WITH THE LM RIGHT ABOUT NOW. VHF LOS WILL BE ABOUT (110 HOURS) 40 MINUTES 15 SECONDS. OVER. 110:27:20 COLLINS: THANK YOU. 110:28:22 ALDRIN: AS I LOOK AROUND THE AREA, THE CONTRAST, IN GENERAL, IS...COMES ABOUT COMPLETELY BY VIRTUE OF THE SHADOWS. ALMOST (GARBLED) LOOKING DOWN-SUN AT ZERO-PHASE VERY LIGHT-COLORED GRAY, LIGHT GRAY COLOR

(GARBLED) A HALO AROUND MY OWN SHADOW, AROUND THE SHADOW OF MY HELMET. 110:28:40 ALDRIN: THEN, AS I LOOK OFF CROSS-SUN, THE CONTRAST BECOMES STRONGEST IN THAT THE SURROUNDING COLOR IS STILL FAIRLY LIGHT. AS YOU LOOK DOWN INTO THE SUN (GARBLED) A LARGER AMOUNT OF (GARBLED) SHADOWED AREA IS LOOKING TOWARD US. THE GENERAL COLOR OF THE (GARBLED) SURROUNDING (GARBLED) DARKER THAN CROSS-SUN. THE CONTRAST IS NOT AS GREAT. SURVEYING ALL THE DUSTY AREA THAT WE'VE KICKED UP (GARBLED) CONSIDERABLY DARKER IN TEXTURE. NOW,

I'VE KICKED UP ONE, AND I IMAGINE THAT THIS IS (GARBLED). THE SAME IS TRUE WHEN I SURVEY CROSS-SUN ALONG THE AREA THAT WE'RE WALKING. IN GENERAL, IN ADDITION TO THE FACT THAT THERE ARE FOOTPRINTS THERE, THE GENERAL TERRAIN WHERE I'VE BEEN KICKING UP A LOT OF THIS SURFACE MATERIAL IS GENERALLY OF A DARKER CONTRAST (GARBLED) COLOR. (LONG PAUSE) 110:31:28 ALDRIN: (GARBLED) PANORAMA I'LL BE TAKING IS ABOUT 30 TO 40 FEET OUT THE PLUS (GARBLED)... 110:31:39 MCCANDLESS: SAY AGAIN WHICH STRUT, BUZZ? 110:31:43 ALDRIN: THE PLUS-Z STRUT.

110:31:47 MCCANDLESS: ROGER. 110:31:48 ALDRIN: AND RIGHT IN THIS AREA, THERE ARE TWO CRATERS. THE ONE THAT'S RIGHT IN FRONT OF ME NOW AS I LOOK OFF IN ABOUT THE ELEVEN O'CLOCK POSITION FROM THE SPACECRAFT, (IS) ABOUT 30 TO 35 FEET ACROSS. THERE'S SEVERAL ROCKS TO BOULDERS (THAT IS, PIECES THAT COULD BE CALLED ROCKS OR BOULDERS) 6 TO 8 INCHES ACROSS (GARBLED) SIZES. 110:34:13 ALDRIN: I'M NOW IN THE AREA OF THE MINUS-Y STRUT, TAKING SOME "INSPECTION" PHOTOGRAPHS. 110:35:52 ALDRIN: HOW'S THE BULK SAMPLE COMING, NEIL? 110:35:56

ARMSTRONG: BULK SAMPLE IS JUST BEING SEALED (AS PER CHECKLIST). 110:36:58 COLLINS: HOUSTON, COLUMBIA. 110:37:01 MCCANDLESS: COLUMBIA, THIS IS HOUSTON. GO AHEAD. OVER. 110:37:09 COLLINS: ROGER. NO MARKS ON THE LM THAT TIME. I DID SEE A SUSPICIOUSLY-SMALL WHITE OBJECT WHOSE COORDINATES ARE... 110:37:25 MCCANDLESS: GO AHEAD WITH THE COORDINATES ON THE SMALL WHITE OBJECT. 110:37:28 COLLINS: EASY (AN ALTERNATIVE TO THE MORE COMMONLY USED ECHO) 0.3, 7.6, BUT I (GARBLED) AND IT'S RIGHT ON THE SOUTHWEST RIM OF A CRATER. I THINK THEY

WOULD KNOW IT IF THEY WERE IN SUCH A LOCATION. IT LOOKS LIKE THEIR LM WOULD BE PITCHED UP QUITE A DEGREE. IT'S ON THE SOUTHWEST WALL OF A SMALLISH CRATER. 110:37:58 MCCANDLESS: ROGER. COPY ECHO 0.3 AND 7.6. (LONG PAUSE) COLUMBIA, THIS IS HOUSTON. WHILE I'M TALKING TO YOU, LOS WILL BE AT 111:19:31; AOS, 112:05:43. OVER. (PAUSE) COLUMBIA, THIS IS HOUSTON. DID YOU COPY LOS (AND) AOS TIMES? OVER. 110:39:14 COLLINS: NEGATIVE, HOUSTON. YOU BROKE. AND DISREGARD. I'LL GET THEM OFF THE FLIGHT PLANS. 110:39:19 MCCANDLESS: ROGER. OUT. (LONG

PAUSE) 110:39:56 ALDRIN: THE EXHAUST DEFLECTOR THAT'S MOUNTED ON QUAD 1 SEEMS TO BE A GOOD BIT MORE WRINKLED (GARBLED) ON QUAD 4. 110:40:12 MCCANDLESS: YOU'RE BREAKING UP AGAIN, BUZZ. 110:40:18 ALDRIN: I SAY THE JETS DEFLECTOR THAT'S MOUNTED ON QUAD 4 SEEMS TO BE...THE SURFACE OF IT SEEMS TO BE MORE WRINKLED THAN THE ONE THAT'S ON QUAD 1. GENERALLY, UNDERNEATH PART OF THE LM SEEMS TO HAVE STOOD UP QUITE WELL TO THE (GARBLED) PICTURES IN THE AFT PART OF THE LM THAT WILL ILLUMINATE THE THERMAL EFFECTS MUCH BETTER THAN

WE COULD GET THEM UP HERE IN THE FRONT. 110:40:53 MCCANDLESS: ROGER. OUT. 110:40:58 ALDRIN: WANT TO GET SOME PARTICULAR PHOTOGRAPHS OF THE BULK SAMPLE AREA, NEIL? 110:41:07 MCCANDLESS: OKAY. (LONG PAUSE) 110:41:25 ALDRIN: AND, HOUSTON, BUZZ HERE. I'M SHOWING 3.78 PSI, 63 PERCENT (OXYGEN), NO FLAGS, (GARBLED) ADEQUATE, SLIGHT WARMING (GARBLED) FINGERED. (LONG PAUSE) 110:42:01 ARMSTRONG: ROGER. AND NEIL HAS 66 PERCENT O2, NO FLAGS, MINIMUM COOLING, AND THE SUIT PRESSURE IS 3.82. 110:42:14 MCCANDLESS: HOUSTON. ROGER. OUT. (LONG

PAUSE) 110:42:39 MCCANDLESS: BUZZ, THIS IS HOUSTON. HAVE YOU REMOVED THE CLOSE-UP CAMERA FROM THE MESA YET? OVER. 110:42:50 ALDRIN: NEGATIVE. THANK YOU. (LONG PAUSE) 110:43:18 ALDRIN: (GARBLED) GET THE PANORAMA (GARBLED) 110:43:20 ARMSTRONG: OKAY. (PAUSE) GOT IT? 110:43:33 ALDRIN: OKAY, GOT IT. (LONG PAUSE) 110:43:50 ALDRIN: HOUSTON, HOW DOES OUR TIMELINE APPEAR TO BE GOING? 110:43:55 MCCANDLESS: ROGER. IT LOOKS LIKE YOU'RE ABOUT A HALF HOUR SLOW ON IT. WE'RE WORKING ON CONSUMABLES. OVER. 110:44:03 ALDRIN: ALL RIGHT. (LONG PAUSE)

110:44:45 MCCANDLESS: NEIL AND BUZZ, THIS IS HOUSTON. TO CLARIFY MY LAST (TRANSMISSION), YOUR CONSUMABLES ARE IN GOOD SHAPE AT THIS TIME. THE 30-MINUTE REFERENCE WAS WITH RESPECT TO THE NOMINAL TIMELINE. OVER. 110:45:03 ALDRIN: ROGER. I UNDERSTAND THAT. 110:46:36 ARMSTRONG: (STILL NORTHEAST OF THE LM, TAKING A BREAK FROM THE CLOSE-UP PHOTOS AND PERFORMING THE "LM INSPECT" ITEM IN HIS CHECKLIST) I DON'T NOTE ANY ABNORMALITIES IN THE LM. THE QUADS SEEM TO BE IN GOOD SHAPE. THE PRIMARY AND SECONDARY STRUTS ARE IN GOOD SHAPE.

ANTENNAS ARE ALL IN PLACE. THERE'S NO EVIDENCE OF PROBLEM UNDERNEATH THE LM DUE TO EITHER ENGINE EXHAUST OR DRAINAGE OF ANY KIND. 110:47:17 MCCANDLESS: ROGER. OUT. 110:47:18 ALDRIN: IT'S VERY SURPRISING, THE VERY SURPRISING LACK OF PENETRATION OF ALL FOUR OF THE FOOT PADS. I'D SAY IF WE WERE TO TRY AND DETERMINE JUST HOW FAR BELOW THE SURFACE THEY WOULD HAVE PENETRATED, YOU'D MEASURE (DEPTHS OF)TWO OR THREE INCHES, WOULDN'T YOU SAY, NEIL? 110:47:37 ARMSTRONG: AT THE MOST, YES. THAT Y-STRUT THERE IS PROBABLY EVEN LESS

THAN THAT. (LONG PAUSE) 110:47:55 COLLINS: (GARBLED) (PAUSE) 110:48:05 ALDRIN: (GOING EAST OF THE STRUT) I'LL GET A PICTURE OF THE PLUS-Y STRUT TAKEN FROM NEAR THE DESCENT STAGE, AND I THINK WE'LL BE ABLE TO SEE A LITTLE BIT BETTER WHAT THE THERMAL EFFECTS ARE. SEEM TO BE QUITE MINIMAL. (LONG PAUSE, THEN TURNING TO LOOK UNDER THE SPACECRAFT) THERE'S ONE PICTURE TAKEN (PAUSE) IN THE RIGHT REAR OF THE SPACECRAFT LOOKING AT THE SKIRT OF THE DESCENT STAGE, SHOWS A SLIGHT DARKENING OF THE SURFACE COLOR, A RATHER MINIMAL AMOUNT

OF RADIATING OR ETCHING AWAY OR EROSION OF THE SURFACE. ON DESCENT, BOTH OF US REMARKED THAT WE COULD SEE A LARGE AMOUNT OF VERY FINE DUST PARTICLES MOVING OUT. (PAUSE) IT WAS REPORTED BEFOREHAND THAT WE WOULD PROBABLY SEE AN OUTGASSING FROM THE SURFACE AFTER ACTUAL ENGINE SHUTDOWN, BUT AS I RECALL, I WAS UNABLE TO VERIFY THAT. (LONG PAUSE) 110:50:26 ALDRIN: JUST TOO BIG AN ANGLE, NEIL. 110:50:34 ARMSTRONG: YEAH. I THINK YOU ARE RIGHT. (LONG PAUSE) 110:51:29 ALDRIN: WE'RE BACK AT THE MINUS-Z STRUT NOW. (THE) STEREOPAIR

WE'RE TAKING (OF THE) FOOTPAD WILL (GARBLED) VERY LITTLE FORCE OF IMPACT THAT WE ACTUALLY HAD. (LONG PAUSE) 110:52:00 ALDRIN: AND, NEIL, IF YOU'LL TAKE THE CAMERA (AS INDICATED IN NEIL'S CHECKLIST), I'LL GET TO WORK ON THE SEQ (SCIENTIFIC EQUIPMENT) BAY. 110:52:05 ARMSTRONG: OKAY. 110:52:07 MCCANDLESS: COLUMBIA. COLUMBIA. THIS IS HOUSTON. 110:52:08 ALDRIN: HOUSTON, I NOTICE THAT...(LISTENS) 110:52:16 MCCANDLESS: GO AHEAD, BUZZ. 110:52:20 ALDRIN: (TO NEIL) TRY TO GET SOME CLOSE-UP PICTURES (MEANING GOLD-CAMERA PHOTOS) OF THAT ROCK. (TO

MCCANDLESS) I WAS SAYING THAT, HOUSTON, (GARBLED) STOP AND TAKE A PHOTOGRAPH OR SOMETHING AND THEN WANT TO START MOVING AGAIN SIDEWAYS, THERE'S QUITE A TENDENCY TO START DOING IT WITH JUST GRADUAL SIDEWAYS HOPS UNTIL YOU START GETTING MOMENTUM. 110:52:47 MCCANDLESS: ROGER. 110:52:57 ALDRIN: CAN YOU SEE US UNDERNEATH THE LM OVER AT THE SEQ BAY, HOUSTON? 110:53:00 MCCANDLESS: YES INDEED, BUZZ. WE CAN SEE YOUR FEET STICKING OUT UNDERNEATH THE STRUCTURE OF THE LM DESCENT STAGE. 110:53:08 ALDRIN: OKAY. I'M JUST ON THE

OTHER SIDE OF THE... 110:53:13 MCCANDLESS: NOW WE CAN SEE YOU (ACTUALLY NEIL)... 110:53:14 ALDRIN: ...OF THE SOLAR WIND. 110:53:14 MCCANDLESS: ...THROUGH THE STRUCTURE OF THE MINUS-Z (EAST) SECONDARY STRUT. (PAUSE) 110:53:38 ALDRIN: ALL RIGHT. THE DOORS ARE OPEN, AND IT LOOKS LIKE THEY ARE GOING TO STAY UP WITHOUT ANY PROBLEM. (PAUSE) 110:53:46 MCCANDLESS: COLUMBIA, COLUMBIA, THIS IS HOUSTON. WE ARE ABOUT TO LOSE YOU ON THE OMNIS. REQUEST HIGH-GAIN ANTENNA, REACQ MODE; PITCH 20, YAW 135. OVER. 110:54:03 ALDRIN: YOU WANT TO PICK

AN AREA, NEIL? 110:54:05 MCCANDLESS: (TO MIKE) MAKE THAT YAW 175. COLUMBIA, YAW 175 ON THE HIGH GAIN. 110:54:14 COLLINS: COLUMBIA'S LOCKED UP ON THE HIGH GAIN, HOUSTON. 110:54:16 MCCANDLESS: ROGER. OUT. 110:55:42 ALDRIN: HOUSTON, THE PASSIVE SEISMOMETER (PSE) HAS BEEN DEPLOYED MANUALLY (AS PER CHECKLIST). 110:55:49 MCCANDLESS: ROGER. (LONG PAUSE) 110:56:30 ALDRIN: AND (ON) THE MANUAL DEPLOYMENT OF THE LR CUBED, THE LITTLE SPRING THAT IS AT THE END OF THE STRING PULLED OFF OF THE PIP PIN. HOWEVER, I WAS ABLE TO REACH UP AND GET

HOLD OF THE PIP PIN AND PULL IT LOOSE. SO, IT WILL BE DEPLOYED MANUALLY, ALSO. 110:56:51 MCCANDLESS: ROGER. (PAUSE) 110:57:05 ARMSTRONG: AND THE PANORAMA IS COMPLETE. I'M AT ABOUT THE LM 7:30 POSITION (SE) AT ABOUT 60 FEET. (LONG PAUSE) 110:57:39 ALDRIN: AND THE DOORS ARE CLOSED AND LOCKED. 110:57:43 MCCANDLESS: ROGER. (PAUSE) 110:57:50 ALDRIN: (TO NEIL) OKAY; HAVE YOU GOT US A GOOD AREA PICKED OUT? 110:57:53 ARMSTRONG: WELL, I THINK RIGHT OUT ON THAT RISE OUT THERE IS PROBABLY AS GOOD AS ANY. (PAUSE) 110:58:06 ALDRIN: RIGHT OVER

HERE? 110:58:08 ARMSTRONG: LET'S PROBABLY STAY ON THE HIGH GROUND THERE AND...(PAUSE) 110:58:16 ALDRIN: WATCH IT. THE EDGE OF THAT CRATER IS REALLY SOFT. 110:58:19 ARMSTRONG: YEAH; THAT'S REAL SOFT THERE, ISN'T IT? 110:58:24 ALDRIN: GET A COUPLE OF CLOSE-UPS ON THESE QUITE ROUNDED, LARGE BOULDERS. (LONG PAUSE) 110:58:44 ARMSTRONG: ABOUT 40 FEET OUT; I'D SAY OUT AT THE END OF THAT NEXT... 110:58:50 ALDRIN: WELL, IT'S GOING TO BE A LITTLE DIFFICULT TO FIND A GOOD LEVEL SPOT HERE. 110:58:55 ARMSTRONG: THE TOP OF THAT NEXT LITTLE RIDGE

THERE. WOULDN'T THAT BE A PRETTY GOOD PLACE? (PAUSE) 110:59:03 ALDRIN: OKAY; HOW ABOUT I PUT THE LR-CUBED RIGHT ABOUT HERE? 110:59:07 ARMSTRONG: ALL RIGHT. (PAUSE) RIGHT ABOUT... 110:59:12 ALDRIN: I'M GOING TO HAVE TO GET ON THE OTHER SIDE OF THIS ROCK HERE. (PAUSE) 110:59:19 ARMSTRONG: I WOULD GO RIGHT AROUND THAT CRATER TO THE LEFT THERE. ISN'T THAT A LEVEL SPOT THERE? 110:59:25 ALDRIN: I THINK THIS RIGHT HERE IS JUST AS LEVEL. 110:59:28 ARMSTRONG: OKAY. (LONG PAUSE AS NEIL FOLLOWS BUZZ AND THEN STOPS JUST OFF THE RIGHT EDGE OF

THE TV) 111:00:01 ARMSTRONG: (GARBLED) BOULDERS LOOK LIKE BASALT, AND THEY HAVE PROBABLY TWO PERCENT WHITE MINERALS IN THEM - WHITE CRYSTALS. AND THE THING THAT I REPORTED AS THE VESICULAR BEFORE, I DON'T BELIEVE I BELIEVE THAT ANY MORE. I THINK IT'S SMALL CRATERS; THEY LOOK LIKE LITTLE IMPACT CRATERS WHERE BB SHOT HAS HIT THE SURFACE. 111:02:08 ALDRIN: HOUSTON. I HAVE THE SEISMIC EXPERIMENT FLIPPED OVER NOW, AND I'M ALIGNING IT WITH THE SUN; (BUT) I'M HAVING A LITTLE BIT OF DIFFICULTY GETTING THE BB (TO) GO IN THE CENTER. IT WANTS

TO MOVE AROUND AND AROUND ON THE OUTSIDE. (GARBLED) 111:02:34 MCCANDLESS: YOU'RE CUTTING OUT AGAIN, BUZZ. (LONG PAUSE) 111:02:49 ALDRIN: ROGER. I SAY I'M NOT HAVING TOO MUCH SUCCESS IN LEVELING THE PSE EXPERIMENT. 111:03:57 ARMSTRONG: THE LASER REFLECTOR IS (PAUSE) INSTALLED AND THE BUBBLE IS LEVEL AND THE ALIGNMENT APPEARS TO BE GOOD. 111:04:16 MCCANDLESS: NEIL, THIS IS HOUSTON. ROGER. OUT. 111:04:23 ALDRIN: (TO NEIL) OKAY, YOU WANT TO TAKE A LOOK AT THIS BB AND SEE WHAT YOU MAKE OUT OF IT? (PAUSE) 111:04:30 ARMSTRONG: I FOUND

IT PRETTY HARD TO GET PERFECTLY LEVEL, TOO. 111:04:37 ALDRIN: THAT BB LIKES THE OUTSIDE. IT WON'T GO ON THE INSIDE. (PAUSE) 111:04:48 ARMSTRONG: THAT LITTLE CUP IS CONVEX NOW, INSTEAD OF CONCAVE. 111:04:53 ALDRIN: I THINK YOU'RE RIGHT. 111:04:56 ARMSTRONG: (I) BELIEVE IT IS. 111:04:57 ALDRIN: HOUSTON, I DON'T THINK THERE'S ANY HOPE FOR USING THIS LEVELING DEVICE TO COME UP WITH AN ACCURATE LEVEL. IT LOOKS TO ME AS THOUGH THE CUP HERE, THAT THE BB IS IN, IS NOW CONVEX INSTEAD OF CONCAVE. OVER. (PAUSE) 111:05:19 MCCANDLESS: ROGER, 11. PRESS

ON. IF YOU THINK IT LOOKS LEVEL BY EYEBALL, GO AHEAD. 111:05:28 ALDRIN: OKAY. (LONG PAUSE) 111:06:03 ARMSTRONG: (GARBLED) (LONG PAUSE) 111:06:20 ARMSTRONG: THERE YOU GO. GOOD WORK; GOOD SHOW. HEY, WHOA; STOP, STOP! BACK UP. (PAUSE) 111:06:34 ALDRIN: HOUSTON, AS I WAS FACING THE PSE (PASSIVE SEISMIC EXPERIMENT), THE RIGHT-HAND SOLAR ARRAY DEPLOYED AUTOMATICALLY. THE LEFT-HAND I HAD TO MANUALLY (GARBLED) RESTRAINING BAR AT THE FAR END. AND ALL PARTS OF THE SOLAR ARRAY ARE CLEAR OF THE GROUND NOW. 111:07:02 MCCANDLESS: BUZZ, THIS

IS HOUSTON. I UNDERSTAND THAT YOU DID SUCCESSFULLY DEPLOY BOTH SOLAR ARRAYS. OVER. 111:07:10 ALDRIN: ROGER. THAT'S AFFIRMATIVE. (PAUSE) AND THERE ISN'T ANY WAY OF TELLING WHETHER THAT'S LINED UP, WITHOUT GETTING IN THE WAY; MAYBE I CAN GET DOWN HERE. (PAUSE) (GARBLED) APPEARS TO BE POINTING (GARBLED) (LONG PAUSE) 111:08:08 MCCANDLESS: NEIL, THIS IS HOUSTON. OVER. 111:08:13 ARMSTRONG: GO AHEAD, HOUSTON. 111:08:15 MCCANDLESS: ROGER. WE'VE BEEN LOOKING AT YOUR CONSUMABLES, AND YOU'RE IN GOOD SHAPE. SUBJECT TO YOUR CONCURRENCE,

WE'D LIKE TO EXTEND THE DURATION OF THE EVA ONE-FIVE (15) MINUTES FROM NOMINAL. WE WILL STILL GIVE BUZZ A HACK AT 10 MINUTES PRIOR, FOR HEADING IN. YOUR CURRENT ELAPSED TIME IS 2 PLUS 12. OVER. 111:08:45 ARMSTRONG: OKAY. THAT SOUNDS FINE. 111:08:47 MCCANDLESS: ROGER. OUT. (LONG PAUSE) BUZZ, THIS IS HOUSTON. IF YOU'RE STILL IN THE VICINITY OF THE PSE, COULD YOU GET A PHOTOGRAPH OF THE BALL LEVEL? OVER. 111:09:16 ARMSTRONG: I'LL DO THAT, BUZZ. 111:09:18 ALDRIN: RIGHT. WE'LL GET A PHOTOGRAPH OF THAT. HOUSTON, WHAT TIME WOULD YOU

ESTIMATE WE SHOULD ALLOW FOR THE DOCUMENTED SAMPLE? OVER. (LONG PAUSE) 111:09:43 ARMSTRONG: OH, SHOOT! WOULD YOU BELIEVE THE BALL IS RIGHT IN THE MIDDLE NOW? 111:09:50 ALDRIN: WONDERFUL. TAKE A PICTURE BEFORE IT MOVES. (PAUSE) 111:10:00 MCCANDLESS: (RESPONDING TO THE QUESTION BUZZ ASKED AT 111:09:18, MAKING A MIS-IDENTIFICATION) NEIL, THIS IS HOUSTON. WE'RE ESTIMATING ABOUT 10 MINUTES FOR THE DOCUMENTED SAMPLING. OVER. (LONG PAUSE) 111:10:25 MCCANDLESS: COLUMBIA. COLUMBIA. THIS IS HOUSTON. OVER. 111:10:34 COLLINS: GO AHEAD,

HOUSTON. COLUMBIA. 111:10:36 MCCANDLESS: ROGER. LIKE YOU TO TERMINATE CHARGING BATTERY BRAVO AT 111 PLUS 15. OVER. 111:10:47 COLLINS: HOW ABOUT RIGHT NOW? 111:10:49 MCCANDLESS: ROGER. (LONG PAUSE) 111:11:15 MCCANDLESS: BUZZ, THIS IS HOUSTON. YOU'VE GOT ABOUT 10 MINUTES LEFT NOW PRIOR TO COMMENCING YOUR EVA TERMINATION ACTIVITIES. OVER. 111:11:31 ALDRIN: ROGER. I UNDERSTAND. 111:12:31 MCCANDLESS: TRANQUILITY BASE, THIS IS HOUSTON. THE PASSIVE SEISMIC EXPERIMENT HAS BEEN UNCAGED AND WE'RE OBSERVING SHORT-PERIOD OSCILLATIONS

IN IT. OVER. (NO ANSWER) 111:15:13 ALDRIN: (TO HOUSTON) I HOPE YOU'RE WATCHING HOW HARD I HAVE TO HIT THIS INTO THE GROUND, TO THE TUNE OF ABOUT 5 INCHES, HOUSTON. 111:15:22 MCCANDLESS: ROGER. (LONG PAUSE) 111:15:35 ALDRIN: IT ALMOST LOOKS WET. (PAUSE) 111:15:46 ARMSTRONG: (YOU) GOT IT! SAMPLED. (BUZZ CHUCKLES; PAUSE) 111:15:57 ALDRIN: WAIT A MINUTE. WAIT A MINUTE. WAIT A MINUTE. 111:15:59 ARMSTRONG: CABLE? 111:16:00 ALDRIN: YEAH, YOU CAUGHT THE CABLE AGAIN. 111:16:03 MCCANDLESS: NEIL AND BUZZ,... 111:16:03 ALDRIN: (GARBLED UNDER BRUCE)

TURN TO THE RIGHT. 111:16:04 ALDRIN: TURN TO YOUR RIGHT. TURN TO YOUR RIGHT. 111:16:04 MCCANDLESS: THIS IS HOUSTON. WE'D LIKE YOU TO... 111:16:10 ARMSTRONG: AM I CLEAR? 111:16:11 ALDRIN: NOT QUITE. 111:16:13 MCCANDLESS: NEIL, THIS IS HOUSTON. WE'D LIKE YOU ALL TO GET TWO CORE TUBES AND THE SOLAR WIND EXPERIMENT; TWO CORE TUBES AND THE SOLAR WIND. OVER. 111:16:25 ARMSTRONG: ROGER. (LONG PAUSE) 111:16:51 ALDRIN: OKAY. WHILE I'M GETTING THE NEXT ONE (THE SECOND CORE), MAYBE YOU CAN (GARBLED) THE BOX A LITTLE BIT. (PAUSE) 111:17:04

ARMSTRONG: OKAY; I'LL TAKE CARE OF IT. (LONG PAUSE) 111:18:04 MCCANDLESS: BUZZ, THIS IS HOUSTON. YOU HAVE APPROXIMATELY 3 MINUTES UNTIL YOU MUST COMMENCE YOUR EVA TERMINATION ACTIVITIES. OVER. 111:18:14 ALDRIN: ROGER. UNDERSTAND. 111:18:22 MCCANDLESS: COLUMBIA, THIS IS HOUSTON. APPROXIMATELY 1 MINUTE TO LOS. OVER. 111:18:32 COLLINS: COLUMBIA. ROGER. 111:18:37 MCCANDLESS: AND, DO YOU PLAN ON COMMENCING YOUR SLEEP ON THE BACKSIDE THIS PASS? IF SO, WE'LL DISABLE UPLINK TO YOU WHILE WE'RE TALKING TO THE LM. OVER. 111:18:51 COLLINS:

NEGATIVE THAT. (PAUSE) 111:18:59 ALDRIN: HOUSTON, WERE YOU ABLE TO RECORD, IN A DOCUMENTARY WAY (WITH THE TV), WHERE THE TWO CORE TUBE SAMPLES WERE TAKEN? 111:19:12 MCCANDLESS: NEGATIVE. 111:19:19 ARMSTRONG: I DIDN'T GET A STEREOPAIR OF THOSE TWO, BUT THEY ARE RIGHT IN THE VICINITY OF THE SOLAR WIND. (PAUSE) 111:19:29 MCCANDLESS: NEIL, THIS IS HOUSTON. AFTER YOU'VE GOT THE CORE TUBES AND THE SOLAR WIND, ANYTHING ELSE THAT YOU CAN THROW INTO THE BOX WOULD BE ACCEPTABLE. 111:19:44 ARMSTRONG: RIGHTO. (LONG PAUSE) 111:19:58

ARMSTRONG: CAPS, THAT'S RIGHT. 111:20:01 ALDRIN: I GOT THE CAP. 111:20:03 ARMSTRONG: GOT THE CAP? 111:20:04 ALDRIN: THEY'RE BOTH GOOD CAPS ON (GARBLED) 111:20:05 ARMSTRONG: OKAY. 111:20:07 ALDRIN: AND, YOU WANT TO PICK UP SOME STUFF, AND I'LL... 111:20:09 ARMSTRONG: GET THESE ASEPTIC ONES. 111:20:11 ALDRIN: ...THROW THE SOLAR WIND IN. (LONG PAUSE) 111:21:05 MCCANDLESS: BUZZ, THIS IS HOUSTON. IT'S ABOUT TIME FOR YOU TO START YOUR EVA CLOSE-OUT ACTIVITIES. 111:21:16 ALDRIN: ROGER. (PAUSE) THAT'S IN PROGRESS. (LONG PAUSE) 111:22:20 MCCANDLESS:

NEIL AND BUZZ, THIS IS HOUSTON. WE'D LIKE TO REMIND YOU OF THE CLOSE-UP (GOLD) CAMERA MAGAZINE BEFORE YOU START UP THE LADDER, BUZZ. 111:22:30 ALDRIN: OKAY. GOT THAT (MEANING THE ALSCC) OVER WITH YOU, NEIL? 111:22:34 ARMSTRONG: NO, THE CLOSE-UP CAMERA'S UNDERNEATH THE MESA. I'LL HAVE TO PICK IT UP WITH THE TONGS. (JUST OFF-CAMERA AT THE RIGHT) I'M PICKING UP SEVERAL PIECES OF REALLY VESICULAR ROCK OUT HERE, NOW. (PAUSE) 111:22:53 ALDRIN: YOU DIDN'T GET ANYTHING IN THOSE ENVIRONMENTAL SAMPLES, DID YOU? 111:22:56 ARMSTRONG: NOT

YET. 111:22:59 ALDRIN: WELL, I DON'T THINK WE'LL HAVE TIME. (PAUSE) 111:23:07 MCCANDLESS: ROGER, NEIL AND BUZZ. LET'S PRESS ON WITH GETTING THE CLOSE-UP CAMERA MAGAZINE AND CLOSING OUT OF THE SAMPLE RETURN CONTAINER. WE'RE RUNNING A LITTLE LOW ON TIME. 111:23:19 ARMSTRONG: ROGER. (LONG PAUSE) 111:24:04 ALDRIN: (GOING TO NEIL) OKAY. CAN YOU QUICKLY STICK THIS (FILM MAGAZINE) IN MY POCKET, NEIL... 111:24:0 ARMSTRONG: YEP. 111:24:0 ALDRIN: ...AND I'LL HEAD ON UP THE LADDER? (PAUSE) 111:24:18 ALDRIN: I'LL HOLD IT. YOU OPEN THE POCKET UP. (LONG

PAUSE) 111:24:39 ARMSTRONG: (GARBLED) JUST HOLD IT RIGHT DOWN. (PAUSE) OKAY. LET THE POCKET GO. 111:24:49 ALDRIN: ABOUT CLOSED? 111:24:52 ARMSTRONG: GOT IT. 111:24:53 ALDRIN: OKAY. ADIOS, AMIGO. 111:24:56 ARMSTRONG: OKAY. 111:24:58 ALDRIN: ANYTHING MORE BEFORE I HEAD ON UP, BRUCE? 111:25:04 MCCANDLESS: NEGATIVE. HEAD ON UP THE LADDER, BUZZ. (LONG PAUSE) 111:25:58 ARMSTRONG: OKAY. (LONG PAUSE) DID YOU GET THAT SOLAR WIND ROLLED UP THERE, BUZZ? 111:26:24 ALDRIN: RIGHT. THAT'S IT, RIGHT THERE. 111:26:25 ARMSTRONG: OKAY. (LONG PAUSE)

111:26:47 ALDRIN: IF YOU THINK YOU CAN REACH THIS HOOK THAT'S HANGING OVER HERE? YOU MIGHT ENTERTAIN THE IDEA OF SENDING UP THE SECOND ONE THAT WAY. 111:26:59 ARMSTRONG: OKAY. (PAUSE) 111:27:05 ALDRIN: GET THE FILM OFF OF THE (HASSELBLAD)... 111:27:08 ARMSTRONG: I WILL. (PAUSE) PICK THAT UP (THAT IS, TAKE CARE OF THE TASK) NOW. (PAUSE) 111:27:23 ALDRIN: OKAY. I'M HEADING ON IN. 111:27:24 ARMSTRONG: OKAY. 111:27:26 ALDRIN: AND I'LL GET THE LEC ALL READY FOR THE FIRST ROCK BOX. (LONG PAUSE) 111:28:02 MCCANDLESS: NEIL, THIS IS HOUSTON. DID THE

HASSELBLAD MAGAZINE GO UP ON THAT SAMPLE RETURN CONTAINER ALSO? 111:28:12 ARMSTRONG: I'VE GOT THE HASSELBLAD MAGAZINE HOOKED TO THE SRC NOW, YEAH. 111:28:17 MCCANDLESS: ROGER, OUT. (LONG PAUSE) 111:28:58 ARMSTRONG: HOW ARE YOU DOING, BUZZ? 111:29:00 ALDRIN: I'M OKAY. (LONG PAUSE) ABOUT READY TO SEND UP THE LEC? 111:29:39 ARMSTRONG: YEAH; JUST ABOUT. (LONG PAUSE) OKAY! (LONG PAUSE) 111:30:45 ALDRIN: OKAY. THAT'S GOT IT CLEAR. (LONG PAUSE) 111:31:04 ARMSTRONG: UH OH! THE CAMERA CAME OFF. I MEAN THE FILM PACK CAME OFF. (LONG

PAUSE) 111:31:30 ALDRIN: OKAY. JUST EASE IT DOWN NOW. DON'T PULL SO HARD ON IT. ALL RIGHT, LET IT GO. (PAUSE) 111:31:46 ARMSTRONG: WHILE YOU'RE GETTING THAT (ROCK BOX OUT OF THE WAY), I'VE GOT TO GET THIS CAMERA (ACTUALLY, THE FILM MAG WHICH HAS DROPPED AT THE FOOT OF THE LADDER). 111:31:55 ALDRIN: (GARBLED) THIS ONE'S IN. NO PROBLEM. 111:31:58 ARMSTRONG: OKAY. STANDBY A SECOND. (PAUSE) 111:32:02 MCCANDLESS: NEIL, THIS IS HOUSTON. REQUEST AN EMU CHECK. OVER. 111:32:09 ARMSTRONG: ROGER. GOT 3.8 (PSI); (PAUSE) AND I GOT 54 (PERCENT) ON

THE O2 AND NO FLAGS, AND MY (COOLING) FLOW IS IN MIN. 111:33:46 MCCANDLESS: NEIL AND BUZZ, FOR YOUR INFORMATION, YOUR CONSUMABLES REMAIN IN GOOD SHAPE. OUT. 111:33:53 ALDRIN: ROGER. HOW'S IT COMING, NEIL? 111:33:56 ARMSTRONG: OKAY. I'VE GOT ONE SIDE HOOKED UP TO THE SECOND BOX AND I'VE GOT THE FILM PACK ON. 111:34:01 ALDRIN: OKAY. GOOD. (LONG PAUSE) 111:34:21 ARMSTRONG: BOY, THAT FILTH FROM ON THE LEC IS KIND OF FALLING OVER ME WHILE I'M DOING THIS. 111:34:29 ALDRIN: (GARBLED) SOOT, HUH? 111:34:36 ARMSTRONG: THAT'S WHAT IT LOOKS

LIKE DOWN HERE. 111:34:43 ALDRIN: I THINK MY WATCH STOPPED, NEIL. 111:34:46 ARMSTRONG: DID IT? (PAUSE) 111:35:01 ALDRIN: NO IT DIDN'T, EITHER. (GARBLED) SECOND HAND. (PAUSE) 111:35:11 ALDRIN: OKAY; IF YOU CAN JUST KIND OF HOLD IT THERE, I THINK I CAN DO THE PULLING. 111:35:15 ARMSTRONG: OKAY. (PAUSE) STANDBY A MINUTE; LET ME MOVE BACK (TO PUT SOME TENSION IN THE LINE). (LONG PAUSE) 111:35:39 ALDRIN: OKAY; EASY. (PAUSE) ALL RIGHT; EASY IN THE HATCH NOW. (PAUSE) OKAY; I'LL GET IT THE REST OF THE WAY. 111:35:51 ARMSTRONG: OKAY. (PAUSE) 111:35:56 ALDRIN:

AND I'LL GIVE IT (THE LEC) TO YOU TO THROW AWAY (IN) JUST A SECOND. LET ME HAVE A LITTLE MORE. (LONG PAUSE) 111:36:32 ARMSTRONG: BUZZ? 111:36:33 ALDRIN: OKAY; IT (THE SRC)'S UNHOOKED. 111:36:38 ARMSTRONG: HOW ABOUT THAT PACKAGE OUT OF YOUR SLEEVE? GET THAT? 111:36:53 ALDRIN: NO. 111:36:55 ARMSTRONG: OKAY, I'LL GET IT. WHEN I GET UP THERE (TO THE PORCH). (PAUSE) 111:37:02 ALDRIN: WANT IT NOW? 111:37:06 ARMSTRONG: GUESS SO. (PAUSE) 111:37:15 ARMSTRONG: (ASKING BUZZ IF HE LIKES THE PLACEMENT OF THE PACKAGE) OKAY? 111:37:15 ALDRIN: OKAY.

(PAUSE) 111:37:29 MCCANDLESS: NEIL, THIS IS HOUSTON. DID YOU GET THE HASSELBLAD MAGAZINE? 111:37:35 ARMSTRONG: (SOUNDING QUITE RELAXED) YES, I DID. AND WE GOT ABOUT, I'D SAY, 20 POUNDS OF CAREFULLY SELECTED - IF NOT DOCUMENTED - SAMPLES. 111:37:45 MCCANDLESS: (BACKGROUND LAUGHTER IN HOUSTON) HOUSTON; ROGER. WELL DONE. OUT. 111:37:47 ARMSTRONG: IN THE SECOND BOX. (PAUSE) 111:38:08 ALDRIN: JUST KEEP YOUR HEAD DOWN CLOSE. NOW START ARCHING YOUR BACK. THAT'S GOOD. PLENTY OF ROOM. OKAY NOW, ALL RIGHT, ARCH YOUR BACK A LITTLE,

YOUR HEAD UP AGAINST (GARBLED). ROLL RIGHT JUST A LITTLE BIT. HEAD DOWN. GETTING IN(TO THE CABIN) IN GOOD SHAPE. 111:38:26 ARMSTRONG: THANK YOU. (PAUSE) AM I BUMPING NOW? 111:38:33 ALDRIN: NO, YOU'RE CLEAR. YOU'RE RUBBING UP AGAINST ME A LITTLE BIT. 111:38:36 ARMSTRONG: OKAY. 111:38:38 ALDRIN: TURN RIGHT. THAT'S RIGHT. (GARBLED) TO THE LEFT. (PAUSE) OKAY. NOW MOVE YOUR FOOT, AND I'LL GET THE HATCH. (PAUSE) 111:38:58 ARMSTRONG: OKAY! (LONG PAUSE) 111:39:13 ALDRIN: OKAY. THE HATCH IS CLOSED AND LATCHED, (PAUSE) AND VERIFIED SECURED. 111:39:25

ARMSTRONG: OKAY. (PAUSE) (READING THE POST-EVA CUE CARD) NOW WE CLOSE THE FEEDWATER VALVES. (YOURS IS) CLOSED. AND I GOT YOUR PLSS ANTENNA STOWED. GET MINE? (PAUSE) 111:39:52 ALDRIN: OKAY. FEEDWATER VALVE'S CLOSED. (PAUSE) AND YOUR ANTENNA'S STOWED. (PAUSE) 111:40:16 ARMSTRONG: OKAY. (PAUSE) WHAT AM I BUMPING INTO? OKAY. THAT'S OUT. (GARBLED). (GARBLED) OKAY. 111:40:44 MCCANDLESS: THIS IS HOUSTON. GO AHEAD. 111:40:49 LM CREW: (GARBLED). 111:40:54 MCCANDLESS: YOU'RE CUTTING OUT, NEIL. YOU'RE NOT READABLE. I UNDERSTAND YOU SAID

SOMETHING ABOUT CONTINGENCY SAMPLE CONTAINER ON THE ASCENT ENGINE? (PAUSE) 111:41:11 MCCANDLESS: WE ARE NOT READING YOU, NEIL. BUZZ. BUZZ. THIS IS HOUSTON. DO YOU READ? OVER. (PAUSE) 111:41:24 ARMSTRONG: (GARBLED) 111:41:28 MCCANDLESS: TRANQUILITY BASE, THIS IS HOUSTON. WE'RE READING NEITHER ONE OF YOU, BUT STANDING BY. 111:52:46 MCCANDLESS: NEIL, THIS IS HOUSTON. NEIL, THIS IS HOUSTON. RADIO CHECK. OVER. (PAUSE) BUZZ. BUZZ. THIS IS HOUSTON. RADIO CHECK, RADIO CHECK. OVER. (LONG PAUSE) 111:53:31 ARMSTRONG: (GARBLED) 111:53:38

MCCANDLESS: THIS IS HOUSTON. I COPY A TRANSMISSION CALLING HOUSTON. ALL ELSE WAS BROKEN UP. OVER. (LONG PAUSE) NEIL, THIS IS HOUSTON. IF YOU READ, WE SUGGEST YOU UNSTOW ONE PLSS ANTENNA SO WE CAN HAVE COMMUNICATIONS. OVER. 111:56:08 ARMSTRONG: (GARBLED) READ? (PAUSE) A, RECEIVE. B, OFF. 111:56:25 MCCANDLESS: NEIL, THIS IS HOUSTON. WE SEEM TO BE READING YOU NOW. HOW DO YOU READ US? OVER. 111:56:32 ARMSTRONG: ICS, PUSH TO TALK. (PAUSE) HOUSTON, THIS IS TRANQUILITY. HOW DO YOU READ? 111:56:47 MCCANDLESS: TRANQUILITY BASE, THIS

IS HOUSTON. LOUD AND CLEAR. HOW US? 111:56:53 ARMSTRONG: LOUD AND CLEAR. WE'RE IN THE PROCESS OF SWITCHING OVER TO LM COMM HERE. 111:56:56 MCCANDLESS: ROGER. 111:59:41 MCCANDLESS: TRANQUILITY BASE, THIS IS HOUSTON. WE'D LIKE TO VERIFY YOUR STEERABLE ANTENNA IN TRACK MODE SLEW. WE'RE GOING TO DO A COMMUNICATIONS HANDOVER HERE ON EARTH. OVER. 111:59:55 ALDRIN: ROGER. THAT'S AFFIRMATIVE. WE'RE IN TRACK MODE SLEW. 112:00:00 MCCANDLESS: ROGER. OUT. 112:06:06 MCCANDLESS: (CALLING SHORTLY AFTER AOS) COLUMBIA. COLUMBIA. THIS

IS HOUSTON. OVER. 112:06:12 COLLINS: ROGER, COLUMBIA ON (OMNI) CHARLIE. HOW DO YOU READ? 112:06:16 MCCANDLESS: ROGER, COLUMBIA. THIS IS HOUSTON. READING YOU LOUD AND CLEAR ON OMNI CHARLIE. THE CREW OF TRANQUILITY BASE IS BACK INSIDE THEIR BASE, REPRESSURIZED, AND THEY'RE IN THE PROCESS OF DOFFING THE PLSSS. EVERYTHING WENT BEAUTIFULLY. OVER. 112:06:36 COLLINS: HALLELUJAH. 112:06:38 MCCANDLESS: AND WE'D LIKE TO GET P00 AND ACCEPT FROM YOU. WE HAVE A STATE VECTOR UPLINK. AND, AFTER THAT, WE'D LIKE YOU TO RE-ALIGN YOUR PLATFORM

TO THE NEW REFSMMAT THAT WE SENT UP A REV OR TWO AGO. OVER. 112:06:59 COLLINS: ROGER. UNDERSTAND. YOU WANT A OPTION 1; P52 OPTION 1. 112:20:42 MCCANDLESS: TRANQUILITY BASE, THIS IS HOUSTON. CAN YOU GIVE US SOME IDEA OF HOW YOU'RE PROGRESSING ON THE PLSS DOFFING AND PREPARATION FOR DEPRESS? 112:20:56 ALDRIN: ROGER, HOUSTON. TRANQUILITY BASE. WE'RE IN THE PROCESS OF USING UP WHAT FILM WE HAVE, AND I'M JUST GETTING READY TO CHANGE THE PRIMARY ECS CANISTER. OVER. 112:21:14 MCCANDLESS: ROGER, TRANQUILITY. WE'D LIKE TO HOLD

OFF AS LONG AS POSSIBLE ON THE LITHIUM HYDROXIDE CANISTER. MAKE THAT ONE OF THE LAST THINGS YOU DO IN GETTING READY FOR THE DEPRESS, IF YOU CAN. OVER. 112:21:31 ALDRIN: ROGER. WE'RE PLANNING ON DOING THAT. I WAS JUST WONDERING HOW MUCH LONGER WE WANT TO WAIT, THOUGH. WE'VE PROBABLY GOT ANOTHER HALF AN HOUR'S WORTH OF PICTURE TAKING, AND I GUESS WE COULD RUN THROUGH AN EAT CYCLE AND THEN CHANGE THE CANISTER, AND THEN DEPRESS. OVER. 112:21:56 MCCANDLESS: ROGER. THAT SOUNDS FINE TO US. 112:22:02 ALDRIN: WELL, IT'LL BE

A LITTLE CROWDED IN HERE FOR A WHILE. 112:22:06 MCCANDLESS: OH, WE DON'T MIND A BIT! (PAUSE) 112:22:20 COLLINS: HOUSTON, COLUMBIA. YOU GOT THE NEW COORDINATES? 112:22:27 MCCANDLESS: COLUMBIA. THIS IS HOUSTON. GO AHEAD. 112:22:34 COLLINS: ROGER. HAVE YOU GOT THE NEW COORDINATES FOR ME? 112:22:37 MCCANDLESS: ROGER. LATITUDE 00 DECIMAL 691...THAT WOULD BE PLUS 00.691. AND LONGITUDE OVER 2 IS PLUS 11.713. THE ALTITUDE IS MINUS 1.44 NAUTICAL MILES. OVER. 112:23:15 COLLINS: ROGER. THANK YOU. (LONG PAUSE) 112:23:31 MCCANDLESS: COLUMBIA,

THIS IS HOUSTON. ON LATITUDE, MAKE THAT PLUS 00.692, ROUNDING OFF. OVER. 112:23:45 COLLINS: OKAY. (LONG PAUSE) OKAY. I READ BACK PLUS 00692, PLUS 11713, AND MINUS 00144. AND DO YOU HAVE A GRID SQUARE FOR ME? 112:24:10 MCCANDLESS: ROGER. STANDBY. (LONG PAUSE) COLUMBIA. THIS IS HOUSTON. GRID COORDINATES: KILO 0.9, 6.3, ON LAM-2. OVER. 112:24:38 COLLINS: KILO 0.9 AND 6.3. THANK YOU. ONE OF THESE GRID SQUARES IS ABOUT AS MUCH AS YOU CAN SCAN ON A SINGLE PASS. 112:24:48 MCCANDLESS: ROGER. (LONG PAUSE) 112:25:22 MCCANDLESS: AND FOR YOUR

INFORMATION, COLUMBIA, YOU'RE APPROACHING THE VHF LINE-OF-SITE COMM LIMIT WITH TRANQUILITY BASE. (VHF) LOS WILL BE AT (112 HOURS) 38 MINUTES PLUS 25 SECONDS. OVER. 112:25:40 COLLINS: ROGER. 112:25:42 MCCANDLESS: ROGER. AND WE'VE HAD TO DISABLE THE ONE-WAY MSFN RELAY OWING TO A GROUND-SITE RECONFIGURATION DOWN HERE. OVER. 112:25:53 COLLINS: OKAY. 112:33:59 COLLINS: (VERY FAINT) HOUSTON, COLUMBIA. NO JOY. 112:34:06 MCCANDLESS: THIS IS HOUSTON. GO AHEAD. OVER. 112:34:12 COLLINS: ROGER. I CAN'T SEE THEM. 112:34:17 MCCANDLESS: ROGER.

I GUESS THAT TAKES CARE OF THE NEWS FOR TODAY, MIKE. 112:34:23 COLLINS: ROG. (GARBLED) 112:34:29 MCCANDLESS: YOU MIGHT BE INTERESTED IN KNOWING, MIKE, THAT WE HAVE GOTTEN REFLECTIONS BACK FROM THE LASER REFLECTOR ARRAY THEY DEPLOYED, AND WE MAY BE ABLE TO GET SOME INFORMATION OUT OF THAT A LITTLE LATER. 112:34:45 COLLINS: ROG. I NEED A VERY PRECISE POSITION, BECAUSE I CAN ONLY DO A DECENT JOB OF SCANNING MAYBE ONE OF THOSE GRID SQUARES AT A TIME. THE AREA THAT WE'VE BEEN SWEEPING (THIS IS, THE AREA COVERED BY THE VARIOUS

ESTIMATED POSITIONS) COVERS 10'S AND 20'S AND 30'S OF THEM. 112:35:00 MCCANDLESS: ROGER. WE UNDERSTAND. THIS IS INTENDED TO BE YOUR LAST P22. WE DON'T WANT TO USE UP TOO MUCH FUEL IN THIS EFFORT. OVER. 112:35:12 COLLINS: ROG. HOW'S THE FUEL COMING? 112:35:18 MCCANDLESS: ROGER. THERE'S NO PROBLEM FUEL-WISE. IT'S JUST THAT THERE SEEMS TO BE A LIMIT TO THE NUMBER OF P22'S AND THE NUMBER OF GRID SQUARES YOU CAN SEARCH. OVER. 112:35:32 COLLINS: ROG. WELL, I'LL CONTINUE THIS MANEUVER, THEN, TO ROLL 82, PITCH 218, YAW ZERO, IF THAT'S

OKAY WITH YOU, AND DO A P52 IN THAT ATTITUDE. AND THAT'LL BE THE SLEEP ATTITUDE. 112:35:48 MCCANDLESS: ROGER. THAT'S FINE WITH US. AND P52 IN THAT ATTITUDE. (PAUSE) ROGER. A P52 AND THEN THE SLEEP ATTITUDE. 112:43:46 MCCANDLESS: TRANQUILITY BASE, THIS IS HOUSTON. OVER. 112:43:52 ALDRIN: HOUSTON, TRANQUILITY BASE. GO AHEAD. 112:43:55 MCCANDLESS: ROGER. WHEN YOU ALL HAVE A FREE MOMENT, I HAVE YOUR T8 THROUGH T12 BLOCK DATA. OVER. 112:44:08 ALDRIN: ROGER. STAND BY ONE. 112:45:24 ALDRIN: HOUSTON, TRANQUILITY BASE. READY TO COPY. 112:45:29

MCCANDLESS: ROGER, TRANQUILITY. T8, 114:30:57; T9, 116:29:10; T10, 118:27:23; T11, 120:25:36; T12, 122:23:49. READBACK. OVER. 112:46:14 ALDRIN: ROGER. T8, 114:30:57; T9, 116:29:10; T10, 118:27:23; T11, 120:25:36; T12, 122:23:49. OVER. 112:46:45 MCCANDLESS: READBACK CORRECT. HOUSTON OUT. (LONG PAUSE) 112:47:26 COLLINS: HOUSTON, COLUMBIA. (NO ANSWER; LONG PAUSE) HOUSTON, COLUMBIA... 112:47:50 ARMSTRONG: HOUSTON, TRANQUILITY BASE. 112:47:50 COLLINS: ...ON HIGH GAIN. 112:47:54 MCCANDLESS: COLUMBIA. COLUMBIA. THIS IS HOUSTON. OVER. 112:48:04 COLLINS:

COLUMBIA ON THE HIGH GAIN. 112:48:06 MCCANDLESS: ROGER. READING YOU LOUD AND CLEAR ON THE HIGH GAIN, COLUMBIA. 112:48:13 COLLINS: ROGER. MANEUVERING TO P52 ATTITUDE. YOU WANT A CREW STATUS REPORT? 112:48:21 MCCANDLESS: SAY AGAIN, COLUMBIA? 112:48:27 COLLINS: I SAY AGAIN, I AM MANEUVERING TO THE P52 ATTITUDE, AND DO YOU WANT A CREW STATUS REPORT? 112:48:34 MCCANDLESS: ROGER. AND GO AHEAD WITH YOUR CREW STATUS REPORT. 112:48:40 COLLINS: ROGER. NO MEDICATION. RADIATION 100 POINT 16. 112:48:46 MCCANDLESS: HOUSTON. WE COPY.

(LONG PAUSE) 112:49:15 ARMSTRONG: HOUSTON, TRANQUILITY BASE. 112:49:17 MCCANDLESS: GO AHEAD, TRANQUILITY. 112:49:23 ARMSTRONG: ROGER. THE WEIGHT OF THE RCU WAS 12 OUNCES. THAT WAS BY ITSELF WITHOUT THE BAG, AND THE WEIGHT OF THE WATER FROM THE CDR'S PLSS WAS 12-1/2 OUNCES. (PAUSE) THAT'S READING ZERO WITH THE BAG ON. 112:49:53 MCCANDLESS: THIS IS HOUSTON. WE COPY. AND, FOR YOUR INFORMATION, THE NEW LM WEIGHT AFTER JETTISON OF EQUIPMENT INCLUDING LITHIUM HYDROXIDE CANISTER IS 10837. OVER. 112:50:11 ARMSTRONG: OKAY. 10837.

112:53:16 COLLINS: HOUSTON, COLUMBIA. DID YOU COPY THE P52? (PAUSE) 112:53:30 MCCANDLESS: COLUMBIA, THIS IS HOUSTON. AFFIRMATIVE. 112:53:39 COLLINS: OKAY. 112:55:05 MCCANDLESS: TRANQUILITY BASE, THIS IS HOUSTON. IN THE FLIGHT PLAN CONFIGURATION, WE SHOW THAT THE STABILITY-CONTROL CIRCUIT BREAKER ATCA (ATTITUDE AND TRANSLATION CONTROL ASSEMBLY) ON PANEL 16 SHOULD BE OPEN AT THIS TIME. OVER. (PAUSE) 112:55:49 ALDRIN: HOUSTON, TRANQUILITY. SAY AGAIN WHICH ONE SHOULD BE CLOSED? 112:55:54 MCCANDLESS: ROGER. PANEL 16, ROW 2, STAB

CONTROL ATCA, THAT IS A-T-C-A, AND IT SHOULD BE OPEN AT THIS TIME. OVER. 112:56:06 ALDRIN: ROGER. COMING OPEN. 112:56:12 MCCANDLESS: ROGER. OUT. (PAUSE) 112:56:28 ALDRIN: HOUSTON, TRANQUILITY. DO YOU HAVE A WAY OF SHOWING THE CONFIGURATION OF THE ENGINE ARM CIRCUIT BREAKER? OVER. (PAUSE) THE REASON I'M ASKING IS BECAUSE THE END OF IT APPEARS TO BE BROKEN OFF. I THINK WE CAN PUSH IT BACK IN AGAIN. I'M NOT SURE WE COULD PULL IT OUT IF WE PUSHED IT IN, THOUGH. OVER. 112:56:56 MCCANDLESS: ROGER. WE COPY. STAND BY PLEASE. (LONG PAUSE)

112:57:23 MCCANDLESS: TRANQUILITY BASE, THIS IS HOUSTON. OUR TELEMETRY SHOWS THE ENGINE ARM CIRCUIT BREAKER IN THE OPEN POSITION AT THE PRESENT TIME. WE WANT YOU TO LEAVE IT OPEN UNTIL IT IS NOMINALLY SCHEDULED TO BE PUSHED IN; WHICH IS LATER ON. OVER. 112:57:41 ALDRIN: ROGER. COPY. 112:59:39 ARMSTRONG: HOUSTON, TRANQUILITY BASE. THE CDR'S PRD (PERSONAL RADIATION DOSIMETER) READS 11014. 112:59:51 MCCANDLESS: ROGER. 11014 FOR THE CDR. 113:00:01 ALDRIN: ROGER. LMP READS 09018. OVER. 113:00:06 MCCANDLESS: ROGER. 09018. 113:04:39

COLLINS: HOUSTON, COLUMBIA. OVER. 113:04:43 MCCANDLESS: COLUMBIA, THIS IS HOUSTON. GO AHEAD. 113:04:48 COLLINS: ROGER, BRUCE. WHEN YOU GET A FEW MINUTES COULD YOU GIVE ME SOME WORDS ON TOMORROW'S ACTIVITIES; (THAT IS), WHEN THEY'RE GOING TO START? 113:04:57 MCCANDLESS: ROGER. 113:11:45 MCCANDLESS: COLUMBIA. COLUMBIA. THIS IS HOUSTON. OVER. (PAUSE) COLUMBIA, THIS IS HOUSTON. OVER. 113:12:03 COLLINS: GO AHEAD. 113:12:05 MCCANDLESS: ROGER, MIKE. COUPLE OF QUICK FLIGHT PLAN UPDATES HERE. FIRST OFF, WE'D LIKE TO GET AN O2 FUEL

CELL PURGE AT TIME 113:30. ARE YOU COPYING? OVER. 113:12:23 COLLINS: ROG; I'M COPYING. 113:12:26 MCCANDLESS: SECONDLY, WE WILL RETURN TO THE NOMINAL TIMELINE WITH YOUR SCHEDULED WAKEUP OF 121 HOURS AND 12 MINUTES. WE SORT OF SLIPPED BY LITHIUM HYDROXIDE CANISTER CHANGE NUMBER 9 DURING THE EVA AND EVA PREP. WE'D LIKE YOU TO ACCOMPLISH THAT NOW. THE COMM FOR SLEEP WILL BE THE NORMAL LUNAR COMM CONFIGURATION. (FOR) THE RCS CONFIGURATION, WE'RE REQUESTING YOU USE QUADS ALPHA AND BRAVO. A DAP DATA LOAD FOR R2 SHOULD

BE 01111. READBACK. OVER. 113:13:28 COLLINS: ROGER. OXYGEN FUEL CELL PURGE AT 113:30. RETURN TO THE NOMINAL TIMELINE AT 121 HOURS WAKEUP. LITHIUM HYDROXIDE CHANGE NUMBER 9 RIGHT NOW. NORMAL LUNAR COMM SLEEP CONFIGURATION, I'M IN THAT NOW. ON THE RCS, I UNDERSTOOD BEFORE (THAT) YOU WANTED TO LOAD THE DAP REGISTER TO 01100 WHICH MADE SENSE ON PANEL EIGHT TO PITCH ONLY ON QUAD A, ENABLE ALL ON QUAD B, AND C AND D OFF. BUT YOU DON'T WANT TO DO THAT ANY MORE, HUH? (NO IMMEDIATE ANSWER) 113:15:20 MCCANDLESS: COLUMBIA;

THIS IS HOUSTON. ON YOUR DAP LOAD IN R2, WE'RE REQUESTING 0 AND FOUR 1'S; THAT IS 01111. OVER. 113:15:34 COLLINS: OKAY. (PAUSE) 113:15:38 MCCANDLESS: AND YOU'LL... 113:15:39 COLLINS: LOAD'S GOING IN RIGHT NOW. 113:15:41 MCCANDLESS: ROGER. AND YOU'LL BE ENABLING QUADS ALPHA AND BRAVO ON THE AUTO RCS SELECT SWITCHES. DISABLE CHARLIE AND DELTA. 113:15:51 COLLINS: ALL RIGHT. (PAUSE) 113:15:59 MCCANDLESS: AND WE HAVE A LITTLE LESS THAN 2 MINUTES TO LOS. IF YOU'RE STILL UP, AOS NEXT TIME AROUND WILL BE 114:04. OVER. 113:16:18 COLLINS: ROGER.

(PAUSE) 113:16:27 MCCANDLESS: AND, COLUMBIA, IF IT'S AGREEABLE WITH YOU, WE'D LIKE YOU TO STAY AWAKE UNTIL WE HAVE ONE SUCCESSFUL RE-ACQUISITION ON THE HIGH-GAIN ANTENNA. AND I GUESS YOU CAN PLAN ON TURNING IN SHORTLY AFTER AOS ON THIS NEXT PASS. OVER. 113:16:47 COLLINS: OKAY. 113:16:49 MCCANDLESS: ROGER. OUT. (LONG PAUSE) TRANQUILITY BASE. TRANQUILITY BASE. THIS IS HOUSTON. RADIO CHECK. OVER. 113:17:42 ARMSTRONG: GO AHEAD. HOUSTON. 113:17:44 MCCANDLESS: ROGER. READING YOU LOUD AND CLEAR. JUST WANTED TO MAKE SURE WE STILL

HAD COMM. 113:17:52 ARMSTRONG: ROGER. WE JUST FINISHED UP...WE'RE JUST FINISHING UP OUR EAT PERIOD. BE READY TO GO BACK INTO PREP FOR DEPRESS. 113:17:59 MCCANDLESS: ROGER. 113:46:23 MCCANDLESS: TRANQUILITY BASE, THIS IS HOUSTON. OVER. 113:46:29 ARMSTRONG: ROGER. GO AHEAD, HOUSTON. 113:46:32 MCCANDLESS: ROGER. ON YOUR NEXT DEPRESSURIZATION, IT'S ACCEPTABLE TO USE THE OVERHEAD HATCH DUMP VALVE IN ADDITION TO OR INSTEAD OF THE FORWARD HATCH DUMP VALVE TO SPEED UP THE DEPRESSURIZATION OF THE CABIN. I HAVE A T13 UPDATE FOR

YOU. AND IF YOU COULD, SOMETIME HERE, GIVE US P00 AND DATA: WE'LL UPLINK YOU A NEW CSM STATE VECTOR. OVER. 113:47:04 ARMSTRONG: ALL RIGHT. (PAUSE) 113:47:19 ALDRIN: YOU'VE GOT THE DSKY. 113:47:22 MCCANDLESS: ROGER. YOUR T13 TIME (THE PLANNED LIFT-OFF) IS 124:22:02. OVER. 113:47:40 ALDRIN: ROGER. T13, 124:22...IS THAT O2? OVER. 113:47:49 MCCANDLESS: THAT'S AFFIRMATIVE. THAT IS O2. AND DO YOU HAVE A TIME ESTIMATE FOR US UNTIL YOU'RE READY TO START CABIN DEPRESS? OVER. 113:48:05 ALDRIN: FIFTEEN MINUTES, MAYBE? 113:48:10 MCCANDLESS: ROGER.

113:50:30 MCCANDLESS: TRANQUILITY BASE, THIS IS HOUSTON. UPLINK COMPLETE. THE COMPUTER'S YOURS, AND YOU CAN GO OUT OF DATA. 113:50:39 ARMSTRONG: ROGER. (LONG PAUSE) 113:59:50 SLAYTON: TRANQUILITY BASE, HOUSTON. 113:59:59 ARMSTRONG: GO AHEAD. TRANQUILITY BASE, HERE. 114:00:02 SLAYTON: ROGER. JUST WANT TO LET YOU GUYS KNOW THAT, SINCE YOU'RE AN HOUR AND A HALF OVER YOUR TIMELINE AND WE'RE ALL TAKING A DAY OFF TOMORROW, WE'RE GOING TO LEAVE YOU. SEE YOU LATER. 114:00:13 ARMSTRONG: I DON'T BLAME YOU A BIT. 114:00:16 SLAYTON:

THAT'S A REAL GREAT DAY, GUYS. I REALLY ENJOYED IT. 114:00:23 ARMSTRONG: THANK YOU. YOU COULDN'T HAVE ENJOYED IT AS MUCH AS WE DID. 114:00:26 SLAYTON: ROGER. 114:00:28 ALDRIN: IT WAS GREAT. 114:00:30 SLAYTON: SURE WISH YOU'D HURRY UP AND GET THAT TRASH OUT OF THERE, THOUGH. 114:00:34 ARMSTRONG: YES. WE'RE JUST ABOUT TO DO IT. 114:00:36 SLAYTON: OKAY. 114:03:34 MCCANDLESS: TRANQUILITY BASE, THIS IS HOUSTON. WE SHOW THE SUIT RELIEF VALVE STILL IN THE AUTO POSITION. IT SHOULD BE CLOSED. OVER. 114:05:19 MCCANDLESS: COLUMBIA, THIS IS

HOUSTON. OVER. (LONG PAUSE) 114:05:33 COLLINS: HOUSTON, COLUMBIA. GO AHEAD. 114:05:35 MCCANDLESS: ROGER. WE'VE SUCCESSFULLY RE-ACQUIRED HIGH-GAIN ANTENNA. UNLESS YOU HAVE SOME OTHER TRAFFIC WITH US, I GUESS WE'LL BID YOU A GOOD NIGHT AND LET YOU GET SOME SLEEP, MIKE. OVER. 114:05:48 COLLINS: OKAY. SOUNDS FINE. 114:05:50 MCCANDLESS: AND WE'RE GOING TO POWER DOWN THE VOICE SUBCARRIER PART OF OUR UPLINK TO YOU IN ORDER THAT WE DON'T DISTURB YOU WHILE WE'RE TALKING TO TRANQUILITY BASE. IF YOU NEED US, JUST GIVE US A CALL, AND

WE CAN RESPOND WITH A TIME LAG OF ABOUT A MINUTE TO A MINUTE AND A HALF IN GETTING RECONFIGURED. OVER. 114:06:13 COLLINS: OKAY. THANK YOU. 114:06:15 MCCANDLESS: ROGER. AND GOOD NIGHT. 114:06:20 COLLINS: GOOD NIGHT, BRUCE. THANKS A LOT. 114:09:23 MCCANDLESS: COLUMBIA, COLUMBIA, THIS IS HOUSTON. WE'D LIKE YOU TO ENABLE THE THRUSTERS IN BRAVO 1 AND BRAVO 2, AUTO RCS SELECT. OVER. 114:09:46 COLLINS: OKAY. BRAVO 1 AND BRAVO 2 ENABLE. 114:09:49 MCCANDLESS: ROGER. OUT. (LONG PAUSE; LM PRESSURE STARTS TOWARD ZERO) TRANQUILITY, THIS

IS HOUSTON. FOR A REFERENCE, WHICH DUMP VALVE ARE YOU USING? OVER. 114:10:28 ARMSTRONG: WE USED THE FORWARD DUMP VALVE UNTIL ABOUT 2 PSI, AND WE'RE USING THE OVERHEAD NOW. 114:10:34 MCCANDLESS: ROGER. OUT. 114:10:37 ARMSTRONG: THEY'RE BOTH OPEN NOW. 114:18:27 ARMSTRONG: HOUSTON, TRANQUILITY BASE. REPRESS COMPLETE. 114:18:31 MCCANDLESS: ROGER, TRANQUILITY. WE OBSERVED YOUR EQUIPMENT JETTISON ON THE TV, AND THE PASSIVE SEISMIC EXPERIMENT RECORDED SHOCKS WHEN EACH PLSS HIT THE SURFACE. OVER. 114:18:47 ARMSTRONG:

YOU CAN'T GET AWAY WITH ANYTHING ANYMORE, CAN YOU? 114:18:51 MCCANDLESS: NO, INDEED. 114:21:28 MCCANDLESS: TRANQUILITY BASE, THIS IS HOUSTON. OVER. 114:21:34 ARMSTRONG: GO AHEAD, HOUSTON. 114:21:36 MCCANDLESS: ROGER. WHEN YOU GET BACK INTO YOUR SURFACE CHECKLIST AND COME OVER TO THE COMM RECONFIGURATION ON PAGE SURFACE-45, WE'D LIKE YOU TO ENABLE THE RANGING FEATURE ON YOUR S-BAND. THAT IS, WHEN YOU COME DOWN TO S-BAND CONFIGURATION, INSTEAD OF "CAUTION AND WARNING ELECTRONICS, ENABLE TV", WE'D LIKE YOU TO GO

INTO THE RANGE POSITION AND LEAVE IT THERE FOR AS LONG AS YOU CONVENIENTLY CAN UNTIL YOU GET READY TO COMMENCE YOUR REST PERIOD; AND WE'LL TRY TO GET A LITTLE MORE RANGING DATA ON YOU. OVER. 114:22:20 ARMSTRONG: ROGER. COPY. 114:22:23 MCCANDLESS: AND OF COURSE, WHEN YOU GET READY TO TURN IN, GO BACK INTO CAUTION AND WARNING, ENABLE AND WE'D LIKE TO SAY FROM ALL OF US DOWN HERE IN HOUSTON AND REALLY FROM ALL OF US IN ALL THE COUNTRIES IN THE ENTIRE WORLD, WE THINK THAT YOU'VE DONE A MAGNIFICENT JOB UP THERE TODAY.

OVER. 114:22:46 ARMSTRONG: THANK YOU VERY MUCH. 114:22:48 ALDRIN: IT'S BEEN A LONG DAY. 114:22:51 MCCANDLESS: YES, INDEED. GET SOME REST THERE AND HAVE AT IT TOMORROW. 114:24:06 ALDRIN: HOUSTON, TRANQUILITY. DID YOU ALL COME UP WITH ANY OTHER SOLUTION THAT WE MIGHT TRY TO THE MISSION TIMER PROBLEM? OVER. 114:24:27 MCCANDLESS: STAND BY, TRANQUILITY. WE'LL BE BACK WITH YOU IN JUST A MINUTE. (LONG PAUSE) 114:25:29 ALDRIN: AND, HOUSTON, TRANQUILITY. HAVE YOU HAD ENOUGH TV FOR TODAY? 114:25:37 MCCANDLESS: TRANQUILITY, THIS IS HOUSTON.

YES, INDEED. IT'S BEEN A MIGHTY FINE PRESENTATION THERE. 114:25:43 ALDRIN: OKAY. SIGNING OFF. SEE YOU AGAIN TOMORROW. 114:25:46 MCCANDLESS: ROGER. 114:26:53 MCCANDLESS: COLUMBIA. COLUMBIA. THIS IS HOUSTON. OVER. 114:27:00 COLLINS: GO AHEAD, HOUSTON. 114:27:02 MCCANDLESS: ROGER. SORRY TO BOTHER YOU, COLUMBIA. TWO THINGS: WE REQUEST THAT YOU SELECT 10-DEGREES DEADBAND IN YOUR DAP IN ACCORDANCE WITH THE PROCEDURES ON FOXTROT 9-7 IN YOUR CHECKLIST; AND SECONDLY, WE'D LIKE TO LEAVE A DISPLAY ON THE DSKY THAT IS NOT ONE THAT'S

CYCLING, BEING CONTINUOUSLY UPDATED. WHAT YOU HAVE WHEN YOU GET THROUGH WIDENING THE DEADBAND WILL BE A STATIC DISPLAY, AND THAT'LL BE SATISFACTORY. OVER. 114:27:41 COLLINS: OKAY. 114:27:42 MCCANDLESS: ROGER. GOODNIGHT AGAIN. (LONG PAUSE) TRANQUILITY BASE, THIS IS HOUSTON. OVER. 114:28:16 ALDRIN: ROGER. GO AHEAD. 114:28:19 MCCANDLESS: ROGER. ON YOUR MISSION TIMER, WE WANTED TO PULL THE CIRCUIT BREAKER AND LET IT COOL DOWN FOR AN HOUR AND A HALF TO 2 HOURS. I BELIEVE THE BREAKER IS CURRENTLY OPEN. IT HAS BEEN OFF, SO GO

AHEAD AND RESET THE MISSION TIMER CIRCUIT BREAKER. PUT THE TIMER CONTROL TO RESET AND HOLD IT IN RESET FOR THREE-ZERO (30) SECONDS, AND THEN SLEW IT TO YOUR DESIRED SETTINGS LEFT TO RIGHT, AND PLACE THE TIMER CONTROL TO START. OVER. 114:29:04 ALDRIN: OKAY. WE'LL TRY IT. (LONG PAUSE) 114:29:55 ARMSTRONG: HOUSTON, OUR MISSION TIMER SEEMS TO BE SLEWING OKAY. YOU WANT TO GIVE US A TIME HACK? OR CAN WE GET IT OFF THE CMC (COMMAND MODULE COMPUTER)...(CORRECTING HIMSELF) LGC (LUNAR MODULE GUIDANCE COMPUTER), I MEAN? (PAUSE)

114:30:23 MCCANDLESS: ROGER, TRANQUILITY. I'LL GIVE YOU A TIME HACK AT 114:31:00. IT'S ABOUT 30 SECONDS FROM NOW. OVER. (LONG PAUSE) STAND BY FOR A MARK... 114:30:52 ARMSTRONG: OKAY. (GARBLED) 114:30:52 MCCANDLESS: ...AT 114:31. (PAUSE) STAND BY. (PAUSE) MARK. (PAUSE) TRANQUILITY, THIS IS HOUSTON. DID YOU COPY MY MARK AT 114:31? 114:31:22 ARMSTRONG: ROGER. THANK YOU, AND OUR MISSION TIMER IS RUNNING NOW. 114:31:27 MCCANDLESS: ROGER. VERY GOOD. AND, I'VE GOT A CONSUMABLES UPDATE FOR YOU IF YOU'RE READY TO COPY OR LISTEN. OVER. 114:31:38

ARMSTRONG: STAND BY. (PAUSE) 114:31:43 ALDRIN: OKAY. GO AHEAD (WITH THE CONSUMABLES UPDATE). 114:31:45 MCCANDLESS: OKAY. RCS (REACTION CONTROL SYSTEM, THE STEERING JETS) ALPHA IS 81 PERCENT: RCS BRAVO, 75 PERCENT. COMING UP ON 115 HOURS GET, DESCENT OXYGEN IS 31.8 POUNDS OR 59 PERCENT; DESCENT AMP HOURS 858 (REMAINING), AND ASCENT AMP HOURS 574. OVER. (PAUSE) 114:32:28 ALDRIN: ROGER. COPY. THANK YOU VERY MUCH. 114:32:32 MCCANDLESS: ROGER. OUT. (LONG PAUSE) TRANQUILITY, THIS IS HOUSTON. WE ALSO HAVE A SET OF ABOUT 10 QUESTIONS

RELATING TO OBSERVATIONS YOU MADE, THINGS YOU MAY HAVE SEEN DURING THE EVA. YOU CAN EITHER DISCUSS A LITTLE LATER ON THIS EVENING OR SOMETIME LATER IN THE MISSION AT YOUR OPTION. HOW DO YOU FEEL? OVER. 114:33:35 ARMSTRONG: I GUESS WE CAN TAKE A COUPLE OF THEM UP NOW. 114:33:39 MCCANDLESS: OKAY. AND YOUR FRIENDLY GREEN TEAM HERE HAS PRETTY WELL BEEN RELIEVED BY YOUR FRIENDLY MAROON TEAM, AND I'LL PUT OWEN ON WITH THE QUESTIONS. (PAUSE) 114:33:52 GARRIOTT: TRANQUILITY... 114:33:53 ARMSTRONG: OKAY. THANK YOU, BRUCE. IF

YOU...(LISTENS) GO AHEAD. 114:33:59 GARRIOTT: TRANQUILITY, HOUSTON. FIRST QUESTION HERE IS HOW YOUR BEST ESTIMATE OF THE YAW OF THE LM AS COMPARED TO THE NOMINAL PRE-FLIGHT PLAN. OVER. 114:34:16 ARMSTRONG: (SOUNDING CONGESTED) WE'RE YAWED 13 DEGREES LEFT ON THE BALL, AND I THINK THAT'S PROBABLY ABOUT RIGHT. LOOKING AT THE SHADOW AND SO ON, WE'RE PROBABLY ABOUT 13 DEGREES LEFT OF THE SHADOW. 114:34:31 GARRIOTT: ROGER. THAT'S 13 DEGREES LEFT OF THE SHADOW. 114:34:35 GARRIOTT: AND, NEXT QUESTION RELATES TO THE DEPTH OF THE

BULK SAMPLING THAT YOU OBTAINED NEAR THE FIRST PART OF THE EVA AND ANY CHANGES IN COMPOSITION THAT YOU MIGHT HAVE OBSERVED DURING THE BULK SAMPLING INTERVAL. OVER. 114:35:02 ARMSTRONG: I'M NOT SURE I UNDERSTAND THAT QUESTION, BUT WE GOT A GOOD BIT OF THE GROUND MASS IN THE BULK SAMPLE PLUS A SIZABLE NUMBER OF SELECTED ROCK FRAGMENTS OF DIFFERENT TYPES. (PAUSE) 114:35:22 GARRIOTT: ROGER, NEIL. ONE OF THE IMPLICATIONS HERE IS THE DEPTH FROM WHICH THE BULK SAMPLE WAS COLLECTED. DID YOU MANAGE TO GET DOWN THERE

SEVERAL INCHES OR NEARER THE SURFACE? OVER. 114:35:37 ARMSTRONG: WE'VE GOT SOME DOWN FROM AS MUCH AS 3 INCHES. IN THE AREA WHERE I WAS LOOKING AT VARIATION WITH DEPTH IN THE BULK SAMPLE, THERE REALLY WASN'T APPRECIABLE DIFFERENCE, AND I DIDN'T RUN INTO ANY HARD PAN. LATER ON, OR AT SOME OTHER TIMES AND OTHER AREAS, WHY, I'D GET DOWN JUST A SHORT DISTANCE, AN INCH OR TWO, AND COULDN'T GO ANY FURTHER. 114:36:06 GARRIOTT: ROGER. BELIEVE WE UNDERSTAND DOWN AS DEEP AS 3 INCHES, DID NOT HIT ANY HARD BED, AND NO SIGNIFICANT

CHANGES IN COMPOSITION TO THAT DEPTH. NEXT QUESTION. THE SECOND SRC WAS PACKED RATHER HURRIEDLY DUE TO THE TIME LIMITATION, AND WONDER IF YOU WOULD BE ABLE TO PROVIDE ANY MORE DETAILED DESCRIPTION OF THE SAMPLES WHICH WERE INCLUDED IN THE SECOND SRC. OVER. 114:36:40 ARMSTRONG: WE GOT TWO CORE TUBES AND THE SOLAR WIND AND ABOUT HALF OF A BIG SAMPLE BAG FULL OF ASSORTED ROCKS WHICH I PICKED UP HURRIEDLY FROM AROUND THE AREA. I TRIED TO GET AS MANY REPRESENTATIVE TYPES AS I COULD. 114:37:09 GARRIOTT: ROGER, NEIL.

NEXT TOPIC HERE RELATES TO THE RAYS WHICH EMANATE FROM THE DPS (DESCENT PROPULSION SYSTEM) ENGINE BURNING AREA. WE'RE WONDERING IF THE RAYS EMANATING FROM BENEATH THE ENGINE ARE ANY DARKER OR LIGHTER THAN THE SURROUNDING SURFACE. OVER. (PAUSE) 114:37:42 ALDRIN: THE ONES THAT I SAW BACK IN THE AFT END OF THE SPACECRAFT APPEARED TO BE A GOOD BIT DARKER. OF COURSE, AS VIEWED FROM THE AFT END, WHY, THEY DID HAVE THE SUN SHINING DIRECTLY ON THEM. IT SEEMED AS THOUGH THE MATERIAL HAD BEEN BAKED SOMEWHAT AND ALSO

SCATTERED IN A RADIALLY-OUTWARD DIRECTION, BUT IN THAT PARTICULAR AREA, THIS FEATURE DIDN'T EXTEND MORE THAN ABOUT 2, MAYBE 3 FEET, FROM THE SKIRT OF THE ENGINE. OVER. 114:38:24 GARRIOTT: ROGER. UNDERSTAND THAT NEAR THE AFT END - OUT TO THE EAST - THAT THE RAYS DID APPEAR DARKER. I UNDERSTAND, BUZZ, THAT THESE WERE... (THAT) THIS WAS THE APPEARANCE OF THE MATERIAL WHICH HAD BEEN UNCOVERED BY THE RAYS THAT APPEARED DARKER FOR 2 OR 3 FEET EXTENDING OUTWARD. IS THAT CORRECT? 114:38:49 ALDRIN: NO. I WOULDN'T SAY IT WAS

NECESSARILY MATERIAL THAT HAD BEEN UNCOVERED. I THINK SOME OF THE MATERIAL MIGHT HAVE BEEN BAKED OR IN SOME WAY CAUSED TO BE MORE COHESIVE AND PERHAPS FLOW TOGETHER IN SOME WAY. I DON'T KNOW. NOW, IN OTHER AREAS, BEFORE WE STARTED TRAMPLING AROUND OUT FRONT, WHY, WE COULD SEE THAT (SOME) SMALL EROSION HAD TAKEN PLACE IN A RADIALLY-OUTWARD DIRECTION; BUT IT HAD LEFT NO SIGNIFICANT MARK ON THE SURFACE OTHER THAN JUST HAVING ERODED IT AWAY. NOW, IT WAS DIFFERENT RIGHT UNDER THE SKIRT ITSELF. IT SEEMS AS THOUGH THE

SURFACE HAD BEEN BAKED IN A STREAK FASHION, AND I THINK A COUPLE OF PICTURES ON FILM WILL SHOW THIS. BUT THAT DIDN'T EXTEND OUT VERY FAR. OVER. 114:39:48 GARRIOTT: ROGER, TRANQUILITY. AND THIS BAKED APPEARANCE THAT YOU DESCRIBED, AT LEAST THE SUGGESTION IS THAT IT WAS DUE TO THE HEAT OF THE ENGINE AT ANY RATE. NEXT SUBJECT, DID... 114:40:01 ALDRIN: I BELIEVE SO. 114:40:02 GARRIOTT: ROGER. NEXT SUBJECT, DID EITHER OF THE SOLAR PANELS ON THE PSE TOUCH THE SURFACE OF THE MOON DURING DEPLOYMENT? OVER. 114:40:19 ALDRIN: I THINK THAT

TWO CORNERS DID TOUCH SINCE, WHEN IT WAS DEPLOYED, BOTH OF THEM DIDN'T COME OUT AT THE SAME TIME. IT UNFOLDED A LITTLE UNEVENLY, AND OF COURSE, THE TERRAIN THAT IT WAS ON WAS A LITTLE BIT...(WAS) NOT QUITE AS LEVEL AS I WOULD LIKE TO HAVE IT. AND I THINK THAT TWO CORNERS DID TOUCH TO ABOUT 1 INCH, NO, THREE-QUARTERS TO A HALF AN INCH DEEP; AND MAYBE ALONG THE BOTTOM, IT MIGHT HAVE BEEN MAYBE 3 INCHES, LEAVING A SMALL TRIANGULAR COATING ON TWO OF THE CORNERS; AND I THINK THESE ARE ON THE WESTERN ONES. OVER. 114:41:06 GARRIOTT:

ROGER. UNDERSTAND THE DESCRIPTION THERE. AND THE NEXT SUBJECT, ON THE TWO CORE TUBES WHICH YOU COLLECTED, HOW DID THE DRIVING FORCE REQUIRED TO COLLECT THESE TUBES COMPARE? WAS THERE ANY DIFFERENCE? OVER 114:41:27 ALDRIN: NOT SIGNIFICANTLY. I COULD GET DOWN ABOUT THE FIRST 2 INCHES WITHOUT MUCH OF A PROBLEM, AND THEN AS I WOULD POUND IT IN ABOUT AS HARD AS I COULD DO IT, AND THE SECOND ONE TOOK TWO HANDS ON THE HAMMER, AND I WAS PUTTING PRETTY GOOD DENTS IN THE TOP OF THE EXTENSION ROD, AND IT JUST WOULDN'T GO

MUCH MORE THAN... I THINK THE TOTAL DEPTH MIGHT HAVE BEEN ABOUT 8 OR 9 INCHES. BUT EVEN THERE, FOR SOME REASON IT DIDN'T SEEM TO WANT TO STAND UP STRAIGHT. IN OTHER WORDS, I'D KEEP DRIVING IT IN AND IT WOULD DIG SOME SORT OF A HOLE BUT IT JUST WOULDN'T PENETRATE IN A WAY THAT WOULD SUPPORT IT AND KEEP IT FROM FALLING OVER, IF THAT MAKES ANY SENSE AT ALL. IT DIDN'T REALLY TO ME. OVER. 114:42:22 GARRIOTT: ROGER, BUZZ. I THINK I'VE GOT THE PICTURE. YOU INDICATE THAT (THERE WAS) LITTLE DIFFERENCE BETWEEN THE TWO SAMPLES AND THAT IN

EACH CASE YOU GOT DOWN ABOUT 2 INCHES WITHOUT ANY PROBLEMS AND THEN HAD TO CONTINUE HAMMERING RATHER VIGOROUSLY IN ORDER TO CONTINUE DRIVING IT IN TO A TOTAL DEPTH OF 8 OR 9 INCHES, AND EVEN AT THAT POINT THE RODS DID NOT WANT TO STAY VERTICAL, THAT THEY'D TEND TO FALL OVER ON YOU EVEN AFTER POUNDING IN THAT FAR. IS THAT CORRECT? 114:42:59 ALDRIN: YEAH. THAT'S ABOUT IT. IT WASN'T A RAPID CHANGE IN RESISTIVE FORCE. AND, ALSO, I NOTICED WHEN I TOOK THE BIT OFF THAT THE MATERIAL WAS QUITE WELL PACKED, A GOOD BIT DARKER, AND

THE WAY IT ADHERED TO THE CORE TUBE GAVE ME THE DISTINCT IMPRESSION OF BEING MOIST. OVER. 114:43:23 GARRIOTT: ROGER. UNDERSTAND THE GENERAL IMPRESSION OF BEING MOIST AS IT PACKED IN THE CORE TUBE. NEXT QUESTION: WE DID COPY YOUR COMMENTS PRIOR TO THE EVA OF YOUR GENERAL DESCRIPTION OF THE AREA. WE WONDER IF EITHER OF YOU WOULD HAVE ANY MORE LENGTHY DESCRIPTION OR MORE DETAILED DESCRIPTION OF THE GENERAL SUMMARY OF THE GEOLOGY OF THE AREA. OVER. 114:44:01 ARMSTRONG: YEAH, LET'S...WE'LL POSTPONE OUR ANSWER TO THAT

ONE UNTIL TOMORROW. OKAY? 114:44:08 GARRIOTT: YES, INDEED. THAT'LL BE FINE. 114:44:10 GARRIOTT: JUST A COUPLE MORE HERE, AND I THINK THESE MAY NOT BE QUITE AS LENGTHY AS NUMBER 7 THERE. CAN YOU ESTIMATE THE STROKE OF THE PRIMARY AND SECONDARY STRUTS? OVER. 114:44:31 ARMSTRONG: WELL, I CAN DO IT LIKE THIS, OWEN. ABOUT ALL THE STRUTS ARE ABOUT EQUALLY STROKED, AND THE HEIGHT FROM THE GROUND TO THE FIRST STEP IS ABOUT 3 FEET OR MAYBE 3 AND 1/2 FEET, HUH? 114:44:52 GARRIOTT: ROGER. UNDERSTAND, NEIL. NEXT TOPIC. JUST AFTER

LANDING, YOU POINTED OUT THAT THERE WAS A HILL TO THE WEST ALONG THE PLUS-Z AXIS FROM THE LM. ARE THERE ANY LARGE ROCKS IN THAT DIRECTION THAT MIGHT BLOCK THE SOLAR ARRAY (ON THE SEISMOMETER) DURING THE SUNSET. (THAT IS,) AS SUNSET APPROACHES IN YOUR LOCALITY, ARE THERE ANY LARGE ROCKS THAT MIGHT TEND TO OBSCURE THE ARRAY? OVER. 114:45:32 ALDRIN: NO. I DON'T BELIEVE SO. I THINK THAT IT'S ABOUT AS LEVEL AS ANY OTHER AREAS THAT WE CHOSE. 114:45:46 GARRIOTT: ROGER. I... 114:45:47 ALDRIN: THERE'S NOTHING LARGE, ANYWAY, THAT'S GOING

TO GET IN THE WAY. 114:45:50 GARRIOTT: ROGER. COPY. THAT'S ALSO THE WAY IT APPEARED FROM THE TELEVISION, I THINK. AND NOW THE FINAL QUESTION. YOU COMMENTED, NEIL, THAT ON YOUR APPROACH TO THE LANDING SPOT, YOU HAD PASSED OVER A FOOTBALL-FIELD-SIZED CRATER CONTAINING RATHER LARGE BLOCKS OF SOLID ROCK PERHAPS 10 TO 15 FEET IN SIZE. CAN YOU ESTIMATE THE DISTANCE TO THIS FOOTBALL(-FIELD)-SIZED CRATER FROM YOUR PRESENT POSITION? OVER. 114:46:25 ARMSTRONG: I THOUGHT WE'D BE CLOSE ENOUGH SO THAT WHEN WE GOT OUTSIDE WE COULD

SEE IT'S RIM BACK THERE; BUT I COULDN'T. BUT I DON'T THINK WE'RE MORE THAN A HALF MILE BEYOND IT. THAT IS, A HALF MILE WEST OF IT. 114:46:45 GARRIOTT: ROGER. SO YOU ESTIMATE YOUR PRESENT POSITION LESS THAN HALF A MILE APPROXIMATELY WEST OF THIS LARGE CRATER. OVER. 114:46:56 ARMSTRONG: THAT'S CORRECT. 114:46:58 GARRIOTT: OKAY. WELL, THAT TAKES CARE OF THE QUESTIONS FROM OUR GEOLOGISTS FOR TONIGHT, AND UNLESS YOU HAVE SOMETHING ELSE, THAT'LL BE ALL FROM US FOR THE EVENING. OVER. 114:47:12 ARMSTRONG: OKAY. THANK YOU. 114:49:01

GARRIOTT: TRANQUILITY BASE, HOUSTON. WE'VE NOW COLLECTED ALL THE RANGING DATA THAT WE CAN USE, AND YOU CAN GO BACK TO CAUTION AND WARNING, ENABLE. OVER. 114:49:14 ALDRIN: ROGER. WILL DO. 114:52:18 GARRIOTT: TRANQUILITY BASE, HOUSTON. OVER. (PAUSE) 114:52:27 ARMSTRONG: GO AHEAD, HOUSTON. 114:52:28 GARRIOTT: ROGER. TWO MORE VERIFICATIONS, HERE. WILL YOU VERIFY THAT THE DISK WITH MESSAGES WAS PLACED ON THE SURFACE AS PLANNED, AND ALSO THAT THE ITEMS LISTED IN THE FLIGHT PLAN - ALL OF THOSE LISTED THERE - WERE JETTISONED. OVER.

114:52:48 ARMSTRONG: ALL THAT'S VERIFIED. 114:52:51 GARRIOTT: ROGER. THANK YOU, AND I HOPE THIS WILL BE A FINAL GOOD NIGHT. 114:52:57 ARMSTRONG: OKAY. 120:59:04 EVANS: COLUMBIA, COLUMBIA; GOOD MORNING FROM HOUSTON. 120:59:12 COLLINS: MORNING, RON. 120:59:14 EVANS: HEY, MIKE, HOW'S IT GOING THIS MORNING? 120:59:17 COLLINS: (NOT HAVING HEARD EVANS YET) HOW GOES IT? 120:59:18 EVANS: HEY, REAL FINE. WHILE YOU'RE... 120:59:20 COLLINS: (ANSWERING EVANS' "HOW'S IT GOING?") I DON'T KNOW YET, HOW'S IT GOING WITH YOU? 120:59:23 EVANS: (CHUCKLES)

REAL FINE HERE. (PAUSE) COLUMBIA, REQUEST P00 AND ACCEPT. WE'LL SHOVE THE STATE VECTOR IN FOR YOU RIGHT AWAY. (NO ANSWER; LONG PAUSE) OKAY. IT'S COMING UP NOW, COLUMBIA. WE'RE GOING TO KEEP YOU A LITTLE BUSY HERE. AS SOON AS WE GET THE STATE VECTOR IN, WE'D LIKE YOU TO GO AHEAD AND DO A P52 OPTION 3 ON THIS NIGHT PASS, AND THEN WHEN YOU COME ON AROUND THE OTHER SIDE THERE, WE'LL GIVE YOU SOME LANDMARK TRACKING INFORMATION ON PRIME 130. 121:00:29 COLLINS: OKAY. 121:00:34 EVANS: AND FOR YOUR INFORMATION, WE'RE ALSO GOING

TO HAVE TRANQUILITY BASE DO A P52 WHEN YOU COME AROUND THE OTHER TIME. AND I HAVE THE P22 INFORMATION IF YOU'RE READY TO COPY. (PAUSE) 121:00:54 COLLINS: GO AHEAD. 121:00:56 EVANS: OKAY. TRACK LANDMARK 130 PRIME USING P22; AND FOR INFORMATION, THIS WILL PROPERLY POSITION YOUR RENDEZVOUS RADAR TRANSPONDER. T1 IS 122 PLUS 16 PLUS 05...WHOOPS, OKAY. STAND BY. (LONG PAUSE) 121:02:04 EVANS: COLUMBIA, HOUSTON. THE COMPUTER IS YOURS. (PAUSE) 121:02:12 COLLINS: OKAY. AND I'D LIKE THE GRID SQUARE OF THIS CRATER 130 PRIME. OVER. (PAUSE)

121:02:24 EVANS: COLUMBIA, HOUSTON. SAY AGAIN ABOUT 130 PRIME. 121:02:31 COLLINS: I'D LIKE ITS GRID SQUARE, PLEASE. 121:02:35 EVANS: ROGER. STAND BY. 121:04:58 EVANS: COLUMBIA, HOUSTON. (PAUSE) 121:05:08 COLLINS: GO AHEAD. 121:05:09 EVANS: ROGER. I HAVE THE T1 AND T2 TIMES AND ALSO THE LAT-LONGITUDE OF THE 130 PRIME. WE'RE WORKING ON THE GRID SQUARES AND WE'LL GET THEM SHORTLY. 121:05:26 COLLINS: OKAY. READY TO COPY. 121:05:28 EVANS: OKAY. TL: 122 PLUS 16 PLUS 05. TANGO 2 (THAT IS, T2) IS 122 PLUS 21 PLUS 11, AND 6 MILES NORTH OF TRACK. AND

DO YOU WANT YOUR NOUN 89 VALUES? 121:05:58 COLLINS: YES, PLEASE. 121:06:00 EVANS: ROGER. LATITUDE: PLUS 01.243. LONGITUDE OVER 2: PLUS 11.844. ALTITUDE: MINUS 001.46. OVER. 121:06:32 COLLINS: COPY T1: 122:16:05. T2: 122:21:11, 6 MILES NORTH, NOUN 89 IS PLUS 01243, PLUS 11844, MINUS 00146. 121:06:51 EVANS: COLUMBIA, AFFIRMATIVE. AND AT THE T1 TIME, PUT YOUR RENDEZVOUS RADAR TRANSPONDER SWITCH TO OPERATE. 121:07:05 COLLINS: ALL RIGHT. 121:07:06 EVANS: AND THIS 130 PRIME IS THE SAME ONE THAT YOU TRACKED PRIOR TO DESCENT. OVER. (PAUSE) 121:07:23

COLLINS: OKAY. (PAUSE) YOU'VE UPDATED YOUR INFORMATION AS TO THE LM'S POSITION AND THIS IS YOUR BEST ESTIMATE OF WHERE THE LM IS, IS THAT CORRECT? 121:07:37 EVANS: COLUMBIA, THAT'S A NEGATIVE. THIS 130 IS THE LITTLE BITTY CRATER THERE THAT YOU TRACKED - JOHN YOUNG'S CRATER - THAT YOU TRACKED PRIOR TO DESCENT. (PAUSE) AND WE WANT THAT... 121:07:50 COLLINS: FINE. OKAY. YOU'VE GIVEN UP LOOKING FOR THE LM. 121:07:53 EVANS: AFFIRMATIVE. WE WANT THIS FOR ONE LAST FIX ON YOUR (ORBITAL) PLANE. 121:08:00 COLLINS: ALL RIGHT; FINE UNDERSTAND.

THANK YOU. 121:08:05 EVANS: AND WHEN THE LM DOES HIS P22 ON YOUR TRANSPONDER, WELL THEN, THAT'LL BE OUR LAST SHOT AT THE LM'S POSITION. 121:08:14 COLLINS: ROG. UNDERSTAND. (PAUSE) 121:08:17 COLLINS: (DO) YOU CARE WHETHER MY TRANSPONDER IS ON BEFORE T1? (PAUSE) 121:08:35 EVANS: ROG. IT'LL BE ON WARM-UP PRIOR TO THAT TIME, AND YOU CAN GO TO OPERATE ANYWHERE AROUND THAT TIME. 121:08:44 COLLINS: YEAH. I GOT IT ON ITS 24-MINUTE WARM-UP NOW? 121:08:47 EVANS: ROGER. (PAUSE) AND (COLUMBIA), HOUSTON. THE COMPUTER IS YOURS, YOU CAN GO

TO BLOCK ANYTIME. 121:08:59 COLLINS: ROGER. BLOCK, GOING P52, OPTION 3. 121:09:02 EVANS: ROGER. AND WE'LL SEE YOU COMING AROUND THE OTHER SIDE. ABOUT 1 MINUTE TO GO, AND ALL YOUR SYSTEMS ARE LOOKING GOOD. 121:09:11 COLLINS: THANK YOU, RON. 121:40:36 EVANS: TRANQUILITY BASE, TRANQUILITY BASE, HOUSTON. OVER. 121:40:45 ARMSTRONG: GOOD MORNING, HOUSTON. TRANQUILITY BASE. OVER. 121:40:49 EVANS: ROGER. LOUD AND CLEAR. AND HOW IS THE RESTING STANDING UP THERE? DID YOU GET A CHANCE TO CURL UP ON THE ENGINE CAN? 121:41:02 ALDRIN:

ROGER. NEIL HAS RIGGED HIMSELF A REALLY GOOD HAMMOCK WITH A WAIST TETHER, AND HE'S BEEN LYING ON THE ASCENT ENGINE COVER, AND I CURLED UP ON THE FLOOR. OVER. 121:41:14 EVANS: ROGER. COPY, BUZZ. GOT A COUPLE OF CHANGES TO YOUR SURFACE CHECKLIST HERE. AND, IN GENERAL, WHAT WE'RE GOING TO WANT YOU TO DO IS P22, TRACKING THE COMMAND MODULE FOR ONE LAST HACK ON YOUR POSITION THERE. AND THIS WILL BE...IN OTHER WORDS, P57, P22, AND THEN TO PRESS ON WITH THE CHECKLIST. AND THE REST OF THEM ARE A COUPLE OF MINOR CHANGES IN

THE CHECKLIST. THE MAIN ONE BEING THAT WE DO NOT WANT THE RENDEZVOUS RADAR ON DURING THE ASCENT; AND WE THINK THAT THIS WILL TAKE CARE OF SOME OF THE OVERFLOW OF PROGRAM ALARMS THAT YOU WERE GETTING DURING DESCENT. 121:42:05 ALDRIN: OKAY. WE HAD THE RENDEZVOUS RADAR IN SLEW DURING DESCENT, THOUGH. 121:42:14 EVANS: TRANQUILITY BASE, HOUSTON. I MISSED THAT. SAY AGAIN. 121:42:21 ALDRIN: ROGER. I SAY AGAIN. WE HAD THE RENDEZVOUS RADAR SWITCH IN THE SLEW POSITION, NOT THE LGC POSITION. 121:42:33 EVANS: ROGER. WE COPY THAT.

BUT THERE'S A GREATER DUTY CYCLE ON...THERE'S A GOOD 15-PERCENT DUTY CYCLE ON THE ASCENT PROGRAM THERE, SO JUST GO AHEAD AND LEAVE IT OFF. AND I HAVE THE CHANGES THERE IF YOU WANT TO GET OUT YOUR SURFACE CHECKLIST, AND I CAN GO AHEAD AND START GIVING THEM TO YOU. 121:42:59 ALDRIN: ALL RIGHT. GO AHEAD. I'VE GOT IT OUT. 121:43:01 EVANS: OKAY. BEFORE WE START HERE, REQUEST P00 AND DATA, AND WE'LL GIVE YOU SOME VECTORS. (LONG PAUSE) 121:43:23 ALDRIN: YOU'VE GOT P00 AND DATA. 121:43:25 EVANS: OKAY. AND ON SURFACE (CHECKLIST PAGE)

50 WILL BE THE FIRST CHANGE THERE. (PAUSE) 121:43:35 ALDRIN: OKAY. AND I UNDERSTAND YOU WANT US TO DO A P57 OPTION 3 AND THEN A P22, IS THAT THE GENERAL IDEA? OVER. 121:43:44 EVANS: THAT'S AFFIRMATIVE. SO ON SURFACE-50 THERE, DOWN AT THE BOTTOM OF THE PAGE, JUST AFTER "PRO AFTER TWO RECYCLES", STICK IN A TIME OF 122 PLUS 15; "DO P22 AS PER PGNS-20 OF G&N (GUIDANCE AND NAVIGATION) DICTIONARY". OVER. 121:44:21 ALDRIN: ROGER. UNDERSTAND THAT'S 122:15, "DO P22 AS PER PGNS-20, G&N DICTIONARY." 121:44:29 EVANS: ROGER. OKAY. LET'S SKIP ON

OVER TO SURFACE-59. (LONG PAUSE) 121:44:50 ALDRIN: OKAY. 121:44:51 EVANS: OKAY. THIS IS GOING TO BE FOR ONE LAST VENT ON THE DPS TANK THERE, SO AT THE TOP OF THE PAGE JUST AFTER "EPS INVERTER 1, CLOSE", ADD...(PAUSE) OKAY, AFTER "EPS INVERTER 1, CLOSE", ADD (READING SLOWLY) "PROP(ELLANT) DESCENT HELIUM REG(ULATOR)/VENT CLOSE". (PAUSE) AND THEN AFTER "STABILIZATION/CONTROL AELD, CLOSE", ADD "PROP DISPLAYS/ENGINE OVERRIDE/LOGIC, CLOSE". OVER. 121:46:02 ALDRIN: ROGER. COPY. THESE ARE TWO CIRCUIT BREAKERS, RIGHT? (PAUSE) 121:46:20 EVANS:

TRANQUILITY BASE, AFFIRMATIVE. THOSE ARE JUST THE CIRCUIT BREAKERS AT THAT TIME. (LONG PAUSE) TRANQUILITY BASE, HOUSTON. DID YOU GET THOSE TWO, ON THE PROPULSION CIRCUIT BREAKERS? 121:47:02 ALDRIN: ROGER. I HAVE THOSE TWO. 121:47:04 EVANS: OKAY. LET'S GO OVER TO SURFACE-60, AND THEN DOWN THE MIDDLE OF THE PAGE, AFTER "LAUNCH GUIDANCE SYSTEM RECOMMENDATION FROM MSFN", THEN I ADD THE SWITCHES THERE. (PAUSE) 121:47:37 ALDRIN: ROG. GO AHEAD THERE. 121:47:38 EVANS: OKAY. AFTER "LAUNCH GUIDANCE SYSTEM RECOMMENDATION FROM

MSFN", ADD (READING SLOWLY) "DESCENT PROPULSION FUEL VENT, OPEN"; ADD "DESCENT PROPULSION OXIDIZER VENT, OPEN"; ADD "VERIFY TALKBACK, GRAY". OVER. (PAUSE) 121:48:22 ALDRIN: ROGER. DESCENT PROPELLANT FUEL VENT, OPEN; DESCENT PROPELLANT OXIDIZER VENT, OPEN; VERIFY TALKBACK, GRAY. 121:48:29 EVANS: ROGER. YOU GOT THAT ONE, SO THAT'LL BE THE LAST VENT AND IT WILL CONTINUE VENTING. SKIP OVER TO SURFACE-61 DOWN THERE AT "TIG MINUS 17". (LONG PAUSE) 121:49:10 ALDRIN: ROGER. I'M THERE. GO AHEAD. 121:49:12 EVANS: OKAY. AT TIG MINUS 17, DELETE

"CB(11), AC BUS A: RENDEZVOUS RADAR, CLOSE, WAIT 30 SECONDS"; DELETE "PGNS: RENDEZVOUS RADAR, CLOSE"; AND THEN ADD "UP-DATA LINK SWITCH TO VOICE BACKUP". OVER 121:49:47 ALDRIN: ROGER. I HAVE THAT. WE'LL LEAVE THOSE TWO CIRCUIT BREAKERS OPEN, AND HAVE THE UP-DATA LINK TO VOICE BACKUP; AND WE'LL MAKE THE APPROPRIATE CHANGES ON THE FOLLOWING CIRCUIT BREAKER STATUS CARD. 121:50:01 EVANS: ROGER. AND THEN YOU MIGHT ADD A LITTLE NOTE DOWN THERE AT THE BOTTOM OF THE PAGE. "NOTE"... THIS IS AT THE BOTTOM OF PAGE 61..."NOTE: DO NOT

USE TAPEMETER IN PGNS, I.E., DO NOT PLACE MODE SELECT SWITCH TO PGNS." OVER. 121:50:35 ALDRIN: OKAY. WE'LL PUT IT IN AGS. 121:50:40 EVANS: ROGER. FAIR ENOUGH. THAT'S SOME MORE OF THAT COMPUTER LOAD BUSINESS. (PAUSE) 121:50:50 EVANS: OKAY. THAT'S ALL THE CHANGES WE HAVE FOR THE CHECKLIST HERE. I'VE GOT SOME GENERAL NOTES, I'LL READ TO YOU ON P22, AND...JUST FOR SOME INFORMATION. OVER. 121:51:08 ALDRIN: OKAY. THEN IT LOOKS TO ME LIKE WE OUGHT TO GET HOPPING ON THIS P57. 121:51:21 EVANS: ROGER. WE AGREE WHOLEHEARTEDLY. AND WHILE

YOU'RE STARTING ON THAT, I'LL JUST READ THESE NOTES ON P22. CALL P22 POSSIBLE PROGRAM ALARM 526, RANGE GREATER THAN 400 NAUTICAL MILES, AND THEN USE THE P22 AS DESCRIBED ON PGNS-20. TAKE OPTION 1 IN NOUN 06, AND USE THE NO-UPDATE MODE. THE RENDEZVOUS RADAR WILL LOCK ON AT ABOUT 25 DEGREES ELEVATION ABOVE THE HORIZON. IF 503 ALARM OCCURS, DESIGNATE FAIL. KEY A PROCEED AND ALLOW THE RENDEZVOUS RADAR TO SEARCH FOR THE CSM. AND PLACE THE RANGE ALTITUDE MONITOR SWITCH IN ALTITUDE/ALTITUDE RATE TO PREVENT THE TAPE METER

FROM DRIVING INTO THE STOPS. AND PRESS ON. 121:52:29 ALDRIN: ROGER. I THINK I HAVE THAT. 121:58:18 EVANS: COLUMBIA, COLUMBIA, HOUSTON. OVER. (NO ANSWER; LONG PAUSE) COLUMBIA. COLUMBIA. HOUSTON. OVER. 121:59:33 COLLINS: HOUSTON, COLUMBIA. 121:59:35 EVANS: ROGER, COLUMBIA. WE'D LIKE A CRYO(GENICS TANKS) STIR - ALL FOUR TANKS - AND THE STANDARD 1 MINUTE. OVER. 121:59:47 COLLINS: IN WORK. 121:59:48 EVANS: ROGER. AND DO YOU HAVE ANY TORQUING ANGLES FROM THE P52? 121:59:55 COLLINS: ROGER. STAND BY ONE. (LONG PAUSE) 122:00:12 EVANS:

TRANQUILITY, HOUSTON. REQUEST ERROR RESET AT THIS TIME. OVER. 122:00:21 ALDRIN: ROGER. ERROR RESET, AND WOULD YOU TELL ME WHEN YOU'RE SATISFIED WITH THE LGC SELF-TEST? (PAUSE) 122:00:30 EVANS: TRANQUILITY, LGC IS A GO. 122:00:36 ALDRIN: ROGER. 122:00:39 COLLINS: TORQUING ANGLES WHEN YOU'RE READY. 122:00:41 EVANS: COLUMBIA, HOUSTON. GO AHEAD. 122:00:51 COLLINS: ROGER. STARS 25 AND 42; STAR ANGLE DIFFERENCE 5 BALLS (MEANING FIVE ZEROS); NOUN 93, PLUS 00165, PLUS 00186, MINUS 00039, TIME OF TORQUING 121:15. OVER. 122:01:12 EVANS: COLUMBIA,

HOUSTON. WE COPY. THANK YOU. (PAUSE) 122:01:26 COLLINS: AND CRYO STIR COMPLETE. 122:01:29 EVANS: ROGER. THANK YOU, COLUMBIA. 122:05:35 ALDRIN: HOUSTON, TRANQUILITY. WOULD YOU LIKE A RECYCLE ON THE VERB 604? OVER. 122:05:47 EVANS: TRANQUILITY, HOUSTON. WE COPY. STAND BY ONE. (PAUSE) TRANQUILITY, HOUSTON. REQUEST RECYCLE. 122:11:43 COLLINS: (STATIC) HOUSTON, COLUMBIA. MY RENDEZVOUS RADAR TRANSPONDER IS OPERATING. 122:11:52 EVANS: SPACECRAFT CALLING HOUSTON? SAY AGAIN. 122:11:57 COLLINS: THIS IS COLUMBIA SAYING THE RENDEZVOUS

RADAR TRANSPONDER IS OPERATING. 122:12:02 EVANS: ROGER. COPY, COLUMBIA. 122:13:56 EVANS: TRANQUILITY, HOUSTON. REQUEST RENDEZVOUS RADAR BREAKERS IN (THAT IS, CLOSED) ABOUT NOW. (LONG PAUSE) COLUMBIA, HOUSTON. REQUEST OMNI D. OMNI DELTA. 122:15:47 EVANS: (HAVING GOTTEN NO ACKNOWLEDGMENT TO HIS PREVIOUS CALL) TRANQUILITY BASE, HOUSTON. REQUEST YOU GO AHEAD AND START THE WARM-UP ON THE RENDEZVOUS RADAR. 122:15:56 ARMSTRONG: ROGER. 122:16:58 ALDRIN: HOUSTON, YOU COPYING NOUN 93? 122:17:01 EVANS: TRANQUILITY, AFFIRMATIVE.

GO. 122:17:07 ALDRIN: ROGER. WE'RE GOING TO A TORQUE. 122:17:10 EVANS: HOUSTON. ROGER. (LONG PAUSE) 122:18:00 EVANS: TRANQUILITY BASE, HOUSTON. COLUMBIA WILL BE OVERHEAD AT 122 PLUS 22 PLUS 51. HIS LOS (FROM THE LM, RATHER THAN FROM EARTH) WILL BE 29:35. OVER. 122:18:21 ALDRIN: ROGER. 122:20:35 ALDRIN: HOUSTON, WE'D LIKE TO CHECK THIS ON THE TAPEMETER AGAINST THE AGS. WE'LL GO BACK TO ALTITUDE-ALTITUDE RATES AS SOON AS THE RATE STARTS TO BUILD UP. OVER. 122:20:50 EVANS: TRANQUILITY, HOUSTON. ROGER. 122:21:03 ALDRIN: ON SECOND

THOUGHT, SINCE THAT WILL PEG THE RANGE RATE, I GUESS MAYBE WE'D BETTER NOT DO THAT. (PAUSE) AND FOR THIS RANGE THAT THE AGS ARE SHOWING NOW, 425 MILES WITH A SIGNAL STRENGTH OF 2.2. IT LOOKS LIKE WE OUGHT TO PROCEED ON THIS. OVER. 122:21:31 EVANS: ROGER. STAND BY ONE. (PAUSE) TRANQUILITY, AFFIRMATIVE. PROCEED. (PAUSE) 122:21:56 ALDRIN: ARE YOU GETTING THE INFORMATION ON THE DOWNLINK NOW? 122:22:04 EVANS: TRANQUILITY, AFFIRMATIVE, AND WE'RE SAVING IT. (PAUSE) WE'VE GOT FOUR (DATA) POINTS SO FAR, AND IT'S LOOKING GOOD. 122:22:18 ALDRIN:

OKAY. WHAT DO YOU PEOPLE THINK ABOUT CALLING UP A VERB 83? (LONG PAUSE) 122:22:41 EVANS: TRANQUILITY, HOUSTON. STAND BY ON THAT. WE'RE GETTING THE DATA NOW. WE'RE CHECKING ON THE VERB 83. 122:22:50 ALDRIN: AND WE EXPECT THAT WE MAY LOSE LOCK WHEN IT PASSES OVERHEAD BECAUSE OF THE MAX RATE THAT THE RADAR HAS. (PAUSE) 122:23:05 EVANS: TRANQUILITY, HOUSTON. NEGATIVE ON VERB 83. 122:23:11 ALDRIN: UNDERSTAND. (LONG PAUSE) 122:24:09 ALDRIN: WE JUST LOST (RADAR) LOCK. 122:24:12 EVANS: TRANQUILITY, HOUSTON. GO. (PAUSE) 122:24:23 ARMSTRONG:

WE'VE JUST LOST LOCK, RON. 122:24:25 EVANS: ROGER. WE HAD ABOUT TWENTY-SOME POINTS BEFORE YOU DID THAT. AND FOR YOUR INFORMATION, THE REASON THE AGS IS A LITTLE DIFFERENT IS BECAUSE THE K-FACTOR IS A LITTLE BIT WRONG. 122:24:40 ALDRIN: HAS HE ALREADY GONE...(LISTENS). OKAY. OKAY. HAS HE ALREADY GONE OVERHEAD, OR DO YOU WANT TO TRY AND GET IT LOCK ON AGAIN? 122:24:51 COLLINS: HOUSTON, COLUMBIA. YOU GOT NOUN 49. FIVE GOOD MARKS. 122:24:57 EVANS: TRANQUILITY, AFFIRMATIVE. TRY TO LOCK ON AGAIN, AND YOU'LL LOSE HIM AT ABOUT 29 MINUTES

AND 35 SECONDS. 122:25:09 ALDRIN: OKAY. DO YOU HAVE A REAL QUICK PROCEDURE HOW TO DO THAT? (PAUSE) 122:25:21 EVANS: COLUMBIA, HOUSTON. SAY AGAIN ABOUT YOUR NOUN 49. 122:25:28 COLLINS: I SAY I GOT FIVE GOOD MARKS. YOU GOT NOUN 49. WHEN YOU GET EVERYTHING YOU NEED OFF THE DOWNLINK, LET ME KNOW AND I'LL PROCEED. 122:25:36 EVANS: COLUMBIA, HOUSTON. STAND BY ONE. (LONG PAUSE) 122:25:56 ARMSTRONG: RON, DID YOU SAY ON THE 526 ALARM TO PROCEED OR DO A VERB 32? (PAUSE) 122:26:03 EVANS: ROGER... 122:26:03 ALDRIN: (GARBLED) RADAR THINKS

THE RANGE IS GREATER THAN 400 MILES NOW. 122:26:13 EVANS: TRANQUILITY BASE, HOUSTON. RECOMMEND YOU TERMINATE P22. OVER. 122:26:22 ALDRIN: ROGER. WILL DO. 122:26:24 EVANS: AND, COLUMBIA, HOUSTON. SAME FOR YOU. YOU CAN TERMINATE P22. 122:26:34 COLLINS: I HAVE. I'M RUNNING FAST. 122:26:36 EVANS: ROGER. (LONG PAUSE) 122:27:14 COLLINS: I'M STAYING IN P22 HERE A SECOND JUST TO RECORD THE NOUN 89 AND THEN I'LL VERB 34. 122:27:21 EVANS: COLUMBIA, HOUSTON. ROGER. WE COPY, AND THAT'S GOOD. (LONG PAUSE) 122:27:57 EVANS: TRANQUILITY, HOUSTON.

122:28:07 ALDRIN: ROGER. GO AHEAD. 122:28:09 EVANS: ROGER. REQUEST S-BAND FUNCTION SWITCH TO RANGE. WE'RE GOING TO DO SOME RANGING ON YOU. ALSO, I HAVE AN UPDATED AGS K-FACTOR WHEN YOU ARE READY TO COPY. OVER. 122:28:24 ALDRIN: ROGER. GO AHEAD WITH THE K-FACTOR. 122:28:27 EVANS: ROGER. 119 PLUS 59 PLUS 59 POINT 92. OVER. 122:28:44 ALDRIN: ROG. A LITTLE CLOSER THIS TIME. 122:28:46 EVANS: YEAH. IT SURE IS. 122:28:47 ALDRIN: 119:59:5992. OVER. 122:28:52 EVANS: TRANQUILITY, HOUSTON. READBACK CORRECT. 122:30:10 EVANS: COLUMBIA, HOUSTON...

122:30:11 ARMSTRONG: HOUSTON, TRANQUILITY. I SEE WHAT YOU MEAN NOW ABOUT THE K-FACTOR. 122:30:15 EVANS: ROGER. (PAUSE) 122:30:23 COLLINS: THIS IS COLUMBIA. GO AHEAD. AND I'D LIKE TO KNOW ABOUT THIS P52 COMING UP. IS THAT THE ONE I JUST COMPLETED OR DO YOU WANT A PAIR OF THEM BACK TO BACK? 122:30:36 EVANS: COLUMBIA, HOUSTON. YOU DO NOT NEED TO DO ANOTHER P52 UNLESS YOU WANT TO. BREAK. AND ALSO, COLUMBIA, WHEN YOU GET A CHANCE, REQUEST BATT C AND THE PYRO(TECHNICS) READOUTS. OVER. (PAUSE) 122:31:08 COLLINS: BATT C SAYS 37

VOLTS EVEN. PYRO A, 37. PYRO B, 37. 122:31:20 EVANS: COLUMBIA, HOUSTON. ROGER. WE COPY. THANK YOU. 122:31:28 COLLINS: BATT BUS B IS 37. BATT BUS A IS 36, OR I'D THINK THE GAUGE WAS STUCK. 122:31:35 EVANS: ROGER. AND YOU'RE LOOKING GOOD TO US, COLUMBIA. 122:31:43 COLLINS: YES SIR. KEEP IT THAT WAY. (LONG PAUSE) COLUMBIA IS COMING UP ON A VERB 45, ENTER TO RESET THE SURFACE FLAG. 122:32:15 EVANS: COLUMBIA, HOUSTON. NEGATIVE. STANDBY ON THE VERB 45. 122:32:22 COLLINS: ROGER THAT. (LONG PAUSE) AND A CREW STATUS REPORT FROM COLUMBIA. I FIGURE

I GOT ABOUT 5 HOURS' GOOD SLEEP, ALTHOUGH YOU GUYS PROBABLY KNOW BETTER THAN I DO. 122:32:52 EVANS: COLUMBIA. ROGER. WE COPY. (LONG PAUSE) COLUMBIA, HOUSTON. WE'VE GOT A COUPLE MORE VECTORS TO SEND UP TO YOU. THEY'LL BE COMING UP SHORTLY AND THEN YOU CAN DO THE VERB 45 AFTER YOU GET THOSE IN. OVER. 122:33:44 COLLINS: OKAY. THAT'S FINE. JUST WANTED TO MAKE SURE THAT WE'RE BOTH IN SYNC ON THE ORDER (IN WHICH THE PROCEDURES ARE DONE). 122:33:54 EVANS: ROGER. 122:35:24 EVANS: COLUMBIA AND TRANQUILITY BASE, THIS IS HOUSTON.

IN CASE YOU HAVEN'T NOTICED, THE MSFN RELAY IS NOT ACTIVATED, SO I CAN GO AHEAD AND RELAY ANYTHING IF YOU WANT TO TALK DIRECTLY. 122:35:44 COLLINS: (STATIC) COLUMBIA. ROG. (PAUSE) 122:35:54 ALDRIN: HOUSTON, TRANQUILITY. BE ADVISED WE'VE GOT... 122:35:57 COLLINS: (GARBLED) ON SCHEDULE. 122:36:01 ALDRIN: ...(GARBLED UNDER MIKE) FLAGS SHOWING RED RIGHT NOW. WE JUST PUT A VERB 77 IN. I BELIEVE THAT THIS IS (GARBLED) (PAUSE) 122:36:20 EVANS: TRANQUILITY BASE, HOUSTON. WE'VE GOT A LOT OF STATIC DOWN HERE. COULD YOU SAY AGAIN? 122:36:31 ALDRIN:

ROGER. WE HAVE FOUR OUT OF EIGHT (GARBLED) TALKBACKS INDICATING RED. WE STILL HAVE THE CIRCUIT BREAKERS OUT AS OF RIGHT NOW. I BELIEVE THIS IS NORMAL. WE HAVE JUST ENTERED VERB 77 ON PAGE SURFACE-52 AND ARE READY TO PROCEED WITH THE HOT FIRE. IS IT NORMAL TO HAVE THESE FOUR RED FLAGS? OVER. (PAUSE) 122:37:09 EVANS: TRANQUILITY BASE, HOUSTON. WE THINK THAT'S OKAY. GO AHEAD AND RESET THEM AND PRESS ON WITH THE HOT FIRE. OVER. 122:37:28 ALDRIN: ROGER. THEY ARE RESET. 122:37:33 EVANS: COLUMBIA; COLUMBIA; HOUSTON. REQUEST P00

AND ACCEPT, AND WE'LL SEND SOME STATE VECTORS UP TO YOU. 122:37:44 COLLINS: OKAY; GOING P00 AND ACCEPT. 122:41:58 ALDRIN: HOUSTON, TRANQUILITY. I USED CAPELLA IN THE LAST SIGHTING (THAT IS, FOR THE P57 HE DID PRIOR TO 122:17:10), AND IT'S A GOOD WAYS NEAR THE EDGE. A GOOD WAYS AWAY FROM THE CENTER OF DETENT 4. I'M WONDERING IF IT WOULD PAY ANY TO USE ALPHERATZ, STAR NUMBER 1. IT MIGHT BE A LITTLE CLOSER. HOWEVER, IT WOULD DELAY THINGS A LITTLE, SINCE I'D HAVE TO DESIGNATE THE RADAR OUT OF THE WAY. OVER. (PAUSE) 122:42:36 EVANS:

TRANQUILITY. ROGER. WE COPY. STAND BY 1. AND, BREAK, BREAK, COLUMBIA. WE'RE HAVING A LITTLE TROUBLE GETTING THE STUFF IN THERE (THAT IS, THE STATE VECTOR INTO THE CSM COMPUTER). REQUEST HIGH GAIN, PITCH MINUS 20, YAW PLUS 150. OVER. (LONG PAUSE) AND, TRANQUILITY, HOUSTON. WE'D PREFER TO SAVE THE TIME; PRESS ON WITH CAPELLA. OVER. 122:43:19 ALDRIN: ROGER. (PAUSE) 122:43:30 EVANS: AND, TRANQUILITY, HOUSTON. THE RCS CHECK LOOKED MIGHTY FINE TO US. 122:43:37 ARMSTRONG: IT LOOKED GOOD UP HERE. (PAUSE) 122:43:48 EVANS: COLUMBIA; COLUMBIA;

HOUSTON. OVER. (NO ANSWER; LONG PAUSE) COLUMBIA, HOUSTON. OVER. (LONG PAUSE) COLUMBIA, HOUSTON IN THE BLIND. HIGH GAIN: PITCH MINUS 20, YAW PLUS 150. (LONG PAUSE) 122:45:52 ALDRIN: HOUSTON, TRANQUILITY. COULD YOU GIVE ME THE TIG PORTION OF THE ASCENT PAD SO I CAN LOAD IT IN FOR A P57? OVER. 122:46:02 EVANS: TRANQUILITY. ROGER. STAND BY ONE. WE WANT TO WAIT ON THAT P57 UNTIL ABOUT TIG MINUS 50 MINUTES. OVER. 122:46:19 ALDRIN: ROGER. (LONG PAUSE) 122:47:03 EVANS: COLUMBIA, COLUMBIA, HOUSTON. OVER. (LONG PAUSE) COLUMBIA; COLUMBIA;

HOUSTON. OVER. 122:50:24 ALDRIN: HOUSTON, TRANQUILITY. IT TURNS OUT THAT DETENT 4 ISN'T USABLE ANYWAY WITH THE YAW THAT WE HAVE, BECAUSE THE EARTH APPEARS IN BOTH DETENT 2 AND DETENT 3. 122:50:39 EVANS: TRANQUILITY BASE, HOUSTON. ROGER. (LONG PAUSE) COLUMBIA, HOUSTON. OVER. (LONG PAUSE) TRANQUILITY, HOUSTON. I HAVE YOUR LM ASCENT AND CSI DATA PADS WHEN YOU ARE READY TO COPY. 122:51:33 ARMSTRONG: WE'RE READY TO COPY. 122:51:36 EVANS: ROGER. LM ASCENT PAD: TIG, 124:22:00:00; NOUN 76, 55349, 00322, PLUS 0017; DEDA 47, PLUS 37104,

MINUS 70470, PLUS 58604, PLUS 56936. YOUR LM WEIGHT 10837. YOUR T14 (IS) 126, PLUS 20, PLUS 12. OVER. 122:53:18 ARMSTRONG: WHAT'S...SAY AGAIN THE CROSSRANGE IN NOUN 76. 122:53:26 EVANS: ROGER. YOUR CROSSRANGE FOR NOUN 76...BY THE WAY, WE MAY UPDATE THIS LATER, BUT NOW IT IS PLUS 0017. OVER. 122:53:47 ARMSTRONG: ROGER. READBACK FOLLOWS. TIG 124:22:0000, 55349, 00322, PLUS 0017, PLUS 37104, MINUS 70470, PLUS 58604, PLUS 56936. LM WEIGHT 10837. T14, 126:20:12. GO. 122:54:30 EVANS: TRANQUILITY, HOUSTON. ROGER. YOUR READBACK CORRECT. NOW I

HAVE YOUR CSI PAD. 122:54:50 ARMSTRONG: GOING TO CSI PAD. 122:54:52 EVANS: ROGER. CSI PAD. TIG OF CSI 125:19:3470; TIG OF TPI 126:57:0000; NOUN 81, 0532 PLUS 0000; FDAI, NA; DEDA 373, 03196; DEDA 275, 04170; NOUN 86 PLUS 0532, PLUS 0000, PLUS 0012. TRANQUILITY, READBACK. 122:56:21 ARMSTRONG: CSI APOLLO PAD FOLLOWS. TIG 125:19:3470; TIG OF TPI 126:57:0000; NOUN 81, 0532, PLUS ALL ZEROES; 373, 03196; 275, 04170; NOUN 86 PLUS 0532, PLUS 0000, PLUS 0012. GO. 122:57:10 EVANS: TRANQUILITY BASE, HOUSTON. YOUR READBACK IS CORRECT. (PAUSE) AND, TRANQUILITY,

NO NEED FOR ANY GYRO COMPENSATION. IT'S GO. 122:57:26 ALDRIN: ROGER. UNDERSTAND. (PAUSE) 122:57:34 EVANS: COLUMBIA, HOUSTON. OVER. (PAUSE) COLUMBIA, HOUSTON IN THE BLIND. REQUEST HIGH GAIN. PITCH MINUS 30, YAW PLUS 170. OVER. (LONG PAUSE) 122:58:35 COLLINS: HOUSTON, COLUMBIA ON THE HIGH GAIN. OVER. 122:58:38 EVANS: AH! ROGER, COLUMBIA. WE STILL NEED TO FINISH YOUR (STATE VECTOR) UPLINK THERE, AND THEN I HAVE YOUR CSI AND TPI TIMES AND ALSO THE LIFT-OFF. 122:58:53 COLLINS: GO AHEAD. READY TO COPY. 122:58:57 EVANS: ROGER. LM ASCENT LIFT-

OFF TIME: 124:22:0000. YOUR CSI TIG, (I) SAY AGAIN CSI TIG: 125:19:3470. YOUR TIG OF TPI: 126:57 0000. AND THE LM'S NOUN 81 VALUES FOR CSI: 0532 - THAT'S 53.2 FOR DELTA VX; DELTA VY ALL ZEROS. COLUMBIA, HOUSTON. OVER. 123:00:12 COLLINS: ROGER. I READBACK LIFT-OFF TIG 124:22 EVEN, CSI 125:19:3470; TPI 126:57 EVEN; THE LM'S NOUN 81 FOR CSI, 53.2 DELTA VX. OVER. 123:00:35 EVANS: COLUMBIA, HOUSTON. ROGER. YOUR READBACK CORRECT. (LONG PAUSE) COLUMBIA, HOUSTON. WE'RE COMING UP WITH YOUR SECOND LOAD NOW. 123:01:12 COLLINS: ROGER THAT. (LONG PAUSE)

123:01:49 EVANS: COLUMBIA, HOUSTON. THE COMPUTER IS YOURS, AND YOU CAN DO YOUR VERB 45 ENTER NOW. 123:01:58 COLLINS: ROGER. GOING TO BLOCK AND VERB 45 ENTER. 123:02:02 EVANS: ROGER. (PAUSE) 123:02:11 COLLINS: HOW'S THE BLACK TEAM TODAY? ALL PRIMED AND RARING TO GO? 123:02:14 EVANS: YOU BET YOU THERE, MIKE. 123:02:20 COLLINS: GOOD (GARBLED). 123:05:43 EVANS: COLUMBIA, HOUSTON. ABOUT 3 MINUTES TO LOS, AND I HAVE YOUR CONSUMABLES UPDATE. 123:05:52 COLLINS: READY TO COPY. 123:05:53 EVANS: ROGER. AT 123 PLUS 00, RCS TOTAL MINUS 7

PERCENT, ALPHA MINUS 12 PERCENT, BRAVO PLUS 4.5, CHARLIE MINUS 7, DELTA MINUS 6.5. YOUR HYDROGEN TOTAL MINUS 1.4 POUNDS; OXYGEN PLUS 1.7. OVER. 123:06:40 COLLINS: WHOEVER FIGURED THOSE HYDROGENS AND OXYGENS OUT A COUPLE OF DAYS AGO MUST HAVE KNOWN WHAT HE WAS DOING. 123:06:46 EVANS: OKAY. I THINK I READ THAT OXYGEN (WRONG), IT'S A PLUS SEVENTEEN POUNDS. 123:06:54 COLLINS: ROGER. STILL CLOSE. 123:06:56 EVANS: ROGER. (LONG PAUSE) 123:07:52 LOVELL: EAGLE AND COLUMBIA, THIS IS THE BACKUP CREW. OUR CONGRATULATIONS FOR YESTERDAY'S

PERFORMANCE, AND OUR PRAYERS ARE WITH YOU FOR THE RENDEZVOUS. OVER. 123:08:04 ARMSTRONG: THANK YOU, JIM. 123:08:06 ALDRIN: THANK YOU, JIM. 123:08:10 COLLINS: GLAD TO HAVE ALL YOU BIG-ROOM-FULL-OF-PEOPLE LOOKING OVER OUR SHOULDERS. 123:08:15 ARMSTRONG: WE HAD A LOT OF HELP DOWN THERE, JIM. 123:10:32 ARMSTRONG: AND, HOUSTON, TRANQUILITY BASE IS GOING TO GIVE YOU A FEW COMMENTS WITH REGARD TO THE GEOLOGY QUESTION OF LAST NIGHT. WE ARE LANDED IN A RELATIVELY SMOOTH CRATER FIELD OF ELONGATE SECONDARY...(CORRECTING HIMSELF)

CIRCULAR SECONDARY CRATERS, MOST OF WHICH HAVE RAISED RIMS IRRESPECTIVE OF THEIR SIZE. THAT'S NOT UNIVERSALLY TRUE. THERE ARE A FEW OF THE SMALLER CRATERS AROUND WHICH DO NOT HAVE A DISCERNIBLE RIM. THE GROUND MASS THROUGHOUT THE AREA IS A VERY FINE SAND TO A SILT. I'D SAY THE THING THAT WOULD BE MOST LIKE IT ON EARTH IS POWDERED GRAPHITE. IMMERSED IN THIS GROUND MASS ARE A WIDE VARIETY OF ROCK SHAPES, SIZES, TEXTURES - ROUNDED AND ANGULAR - MANY WITH VARYING CONSISTENCIES. AS I SAID, I'VE SEEN WHAT LOOKED TO BE PLAIN

BASALT AND VESICULAR BASALT. OTHERS WITH NO CRYSTALS, SOME WITH SMALL WHITE PHENOCRYSTS, MAYBE ONE TO LESS THAN 5 PERCENT. AND WE ARE IN A BOULDER FIELD WHERE THE BOULDERS RANGE GENERALLY UP TO 2 FEET WITH A FEW LARGER THAN THAT. NOW, SOME OF THE BOULDERS ARE LYING ON TOP OF THE SURFACE, SOME ARE PARTIALLY EXPOSED, AND SOME ARE JUST BARELY EXPOSED. AND IN OUR TRAVERSE AROUND ON THE SURFACE - AND PARTICULARLY WORKING WITH THE SCOOP - WE'VE RUN INTO BOULDERS BELOW THE SURFACE; IT WAS PROBABLY BURIED UNDER

SEVERAL INCHES OF THE GROUND MASS. 123:12:55 EVANS: TRANQUILITY, HOUSTON. ROGER. VERY FINE DESCRIPTION. 123:13:05 ARMSTRONG: I SUSPECT THIS BOULDER FIELD MAY HAVE SOME OF ITS ORIGIN WITH THIS LARGE, SHARP-EDGED, BLOCKY-RIM CRATER (WEST CRATER) THAT WE PASSED OVER IN FINAL DESCENT. NOW, YESTERDAY I SAID THAT WAS ABOUT THE SIZE OF A FOOTBALL FIELD, AND I HAVE TO ADMIT IT WAS A LITTLE HARD TO MEASURE COMING IN. BUT I THOUGHT THAT IT MIGHT JUST FIT IN THE ASTRODOME AS WE CAME BY IT. AND THE ROCKS IN THE VICINITY OF THIS BLOCKY RIM

CRATER ARE MUCH LARGER THAN THESE IN THIS AREA. SOME (BOULDERS ON THE RIM OF WEST CRATER) ARE 10 FEET OR SO AND PERHAPS BIGGER, AND THEY ARE VERY THICKLY POPULATED OUT TO ABOUT ONE CRATER DIAMETER BEYOND THE CRATER RIM. BEYOND THAT, THERE IS SOME DIMINISHING, AND EVEN OUT IN THIS AREA (THAT IS, AROUND THE LM, WHICH IS ABOUT 400 METERS OR 2 CRATER DIAMETERS BEYOND THE WEST RIM OF WEST CRATER) THE BLOCKS SEEM TO RUN OUT IN ROWS AND IRREGULAR PATTERNS, AND THEN THERE ARE PATHS BETWEEN THEM WHERE THERE ARE

CONSIDERABLY LESS SURFACE EVIDENCE OF HARD ROCKS. OVER. 123:14:16 EVANS: TRANQUILITY BASE, HOUSTON. WE COPY. THANK YOU VERY MUCH. (PAUSE) AND, TRANQUILITY BASE, WE'RE THROUGH WITH THE RANGING. YOU CAN TAKE YOUR S-BAND FUNCTION SWITCH TO OFF/RESET. 123:14:42 ARMSTRONG: ROGER. 123:14:45 EVANS: AND, TRANQUILITY, I HAVE A LM CONSUMABLES UPDATE FOR YOU. 123:14:53 ALDRIN: ROGER. READY TO COPY. 123:14:55 EVANS: OKAY. AT PLUS 123 PLUS 00, RCS ALPHA 78, (REPEATING) SEVENTY EIGHT PERCENT, PQMD; BRAVO IS 76 PERCENT PQMD; DESCENT O2 IS

62, SIXTY-TWO PERCENT. DESCENT AMPERE HOURS ARE 590...590 REMAINING; ASCENT AMPERE HOURS ARE 574, 574 REMAINING. OVER. 123:15:41 ALDRIN: ROGER. COPY. SOUNDS VERY GOOD. THANK YOU. 123:15:44 EVANS: ROGER. 123:18:35 EVANS: TRANQUILITY BASE, HOUSTON. 123:18:41 ARMSTRONG: GO AHEAD, HOUSTON. 123:18:43 EVANS: ROGER. FOR YOUR P57 HERE, WE DID A LITTLE LOOKING AROUND, AND IT LOOKS LIKE SIRIUS AND RIGEL OUT AT DETENT 6 WOULD BE REAL GOOD ON THAT. THE SUN ANGLE ON SIRIUS IS ABOUT 43 DEGREES, AND ON RIGEL, IT'S ABOUT 55 DEGREES. OVER.

123:19:08 ALDRIN: ROGER, HOUSTON. THE ONLY TROUBLE IS THAT THE SUN IS IN NUMBER 5, THE CLOSED ONE. AND IT APPEARS TO ALSO BE CLOSE ENOUGH TO DETENT 6 TO SHINE ON THE FAR SIDE OF THE CONE. AND IT COMPLETELY OBSCURES DETENT 6. I'M UNABLE TO USE THAT AT ALL. 123:19:37 EVANS: OKAY. WE UNDERSTAND IT NOW. THANK YOU. 123:20:43 EVANS: TRANQUILITY, HOUSTON. FOR YOUR INFORMATION, THE CIRCUITRY LOOKS REAL FINE ON THAT ASCENT-ENGINE-ARM CIRCUIT BREAKER. 123:20:54 ALDRIN: ROGER. I DON'T THINK I COULD GET IT OUT NOW IF I WANTED TO. 123:21:00

EVANS: ROGER. WE COPY. 123:21:05 ALDRIN: AND IT LOOKS LIKE, IN DETENT 6, I CAN PICK UP VENUS RIGHT AT THE FRINGE, BUT I CAN'T GET ANYTHING ELSE. 123:21:15 EVANS: ROGER. (LONG PAUSE) 123:21:33 ARMSTRONG: AND BY THE WAY, HOUSTON, OUR EVA ANTENNA DID RETRACT. 123:21:37 EVANS: AH; ROGER. MIGHTY FINE. THANK YOU. 123:22:45 EVANS: TRANQUILITY, HOUSTON. 123:22:52 ALDRIN: ROGER. GO AHEAD. 123:22:54 EVANS: ROGER. IT LOOKS LIKE YOU'RE GOING TO HAVE TO RE-POSITION THE RADAR HERE (TO DO THE STAR SIGHTING FOR THE FINAL P57 PLATFORM ALIGNMENT). WE

SUGGEST YOU MAY WANT TO START YOUR TIG-MINUS-45 MINUTE POINT IN THE CHECKLIST AT ABOUT TIG MINUS 50. OVER. 123:23:10 ALDRIN: ROGER. WHY DO YOU THINK I NEED TO MOVE THE RADAR? 123:23:14 EVANS: WELL, WE THOUGHT THAT YOU PROBABLY WOULDN'T BE ABLE TO GET THE STAR THERE. (PAUSE) 123:23:36 ALDRIN: ON THE REAR DETENTS, THE RADAR CAN BE POINTING PLUS-X, AND I'LL BE USING RIGHT-REAR DETENT. THAT'S OKAY. 123:23:44 EVANS: ROGER. THAT'S FINE THEN. 123:25:43 EVANS: TRANQUILITY BASE, HOUSTON. I HAVE ONE MORE LATE CHECKLIST CHANGE THERE ON

THE RENDEZVOUS RADAR POSITION FOR LIFT-OFF. OVER. IT'S ON PAGE SURFACE-57. 123:26:00 ALDRIN: ROGER. GO AHEAD. 123:26:01 EVANS: OKAY. ON SURFACE-57 THERE ON YOUR VERB 21 NOUN 73 TRUNNION, LEAVE IT 180; THE SHAFT WE'D LIKE 335. OVER. 123:26:25 ALDRIN: ROGER. UNDERSTAND. SHAFT 335. 123:26:29 EVANS: ROGER. AND IF THE STEERABLE (HIGH-GAIN ANTENNA) DOESN'T QUITE HACK IT ON LIFT-OFF, LOOKS LIKE THE FORWARD OMNI IS GOOD FOR ABOUT 30 TO 60 SECONDS AFTER LIFT-OFF. AND THEN THE AFT OMNI ANTENNA IS GOOD FOR THE REST OF THE ASCENT. OVER. 123:26:52

ALDRIN: ROGER. COPY. (LONG PAUSE) HOUSTON, WE'VE GOT TWO ANGLES HERE AT 3 MINUTES IN ASCENT. WOULD YOU CONFIRM THOSE? PITCH 134 AND YAW MINUS 32. OVER. (PAUSE) 123:27:25 EVANS: TRANQUILITY BASE. ROGER. WE VERIFY; THOSE ARE CORRECT. 123:30:41 EVANS: TRANQUILITY BASE, HOUSTON. 123:30:46 ARMSTRONG: GO AHEAD. 123:30:48 EVANS: ROGER. EAGLE'S LOOKING REAL FINE TO US DOWN HERE. WE HAVE A FAIRLY HIGH CONFIDENCE THAT WE KNOW THE POSITION OF THE LM. HOWEVER, IT IS POSSIBLE THAT WE MAY HAVE A PLANE CHANGE; BUT, IN THE WORST CASE, IT

WOULD BE UP TO 30 FEET PER SECOND. AND, OF COURSE, WE DON'T EXPECT THAT AT ALL. 123:31:15 ARMSTRONG: OKAY. (PAUSE) 123:31:24 ALDRIN: HOUSTON, TRANQUILITY BASE. SINCE WE'VE STILL GOT PLENTY OF TIME I THINK I'LL GO AHEAD AND RECYCLE ON THIS 604. 123:31:38 EVANS: TRANQUILITY. ROGER. THAT'S OKAY WITH US, AND WE ASSUME THAT THE PRIMARY CANISTER IS STILL ABOARD. IS THIS CORRECT? 123:31:52 ALDRIN: WE HAVE ONE PRIMARY CANISTER ON BOARD AND ONE SECONDARY. THE OTHER PRIMARY IS, OH, OUT IN FRONT OF THE PLUS-Z PAD. OVER. 123:32:06 EVANS: ROG.

WE COPY. THANK YOU. 123:33:41 ARMSTRONG: (FAINTLY IN THE BACKGROUND) READY FOR THE BLUE BAG... 123:33:44 ALDRIN: (TO HOUSTON) THE PGNS LOOKS CONSISTENT TODAY. 123:33:47 EVANS: HEY, THAT'S AFFIRMATIVE, BY GOSH. LOOKING GREAT. 123:44:15 ALDRIN: HOUSTON, DID YOU COPY NOUN 05, AND ARE YOU LOOKING AT 93? OVER. 123:44:21 EVANS: TRANQUILITY BASE. IT'S BEAUTIFUL. 123:44:28 ALDRIN: OKAY. WE'LL PROCEED. 123:44:31 EVANS: ROGER. 123:44:35 ALDRIN: I KNOW WHERE THE STAR IS; I'M NOT SURE THE PGNS KNOWS WHERE GRAVITY IS. 123:44:39 EVANS: (CHUCKLES)

OKAY. 123:48:04 ALDRIN: HOUSTON, THESE ARE YOUR ANGLES, NOT OURS. 123:48:12 EVANS: ROGER, TRANQUILITY. 123:48:13 ALDRIN: AND I'M STANDING BY FOR SOME CHANGE OR MODIFICATION IN THE ANGLES. 123:48:23 EVANS: TRANQUILITY BASE, HOUSTON. RECOMMEND 334, AND THAT SHOULD JUST KEEP IT OUT OF THE LIMIT. 123:48:32 ALDRIN: OKAY. 123:55:19 COLLINS: HOUSTON, COLUMBIA ON OMNI D DELTA. OVER. 123:55:23 EVANS: COLUMBIA, HOUSTON. ROGER. LOUD AND CLEAR. AND IF YOU WOULD LIKE TO TAKE IT DOWN, WE HAVE THE LATEST POSITION OF TRANQUILITY BASE. OVER.

123:55:33 COLLINS: GO AHEAD. 123:55:36 EVANS: ROGER. IT'S JUST WEST OF WEST CRATER, JULIET 0.5, 7.7. OVER. 123:55:52 COLLINS: UNDERSTAND THAT IT IS JUST WEST OF THE CRATER WHICH IS AT JULIET 0.5 AND 7.7. IS THAT CORRECT? 123:56:01 EVANS: COLUMBIA, HOUSTON. THAT IS CORRECT. 123:56:06 COLLINS: OKAY. THANK YOU, RON. (PAUSE) 123:56:15 EVANS: TRANQUILITY BASE, HOUSTON. 123:56:20 ARMSTRONG: GO AHEAD. 123:56:21 EVANS: ROGER. BECAUSE OF THE LOWER LOAD WITH THE RENDEZVOUS RADAR OFF, WE'D LIKE TO HAVE BATTERY 5 AND 6 ON THE LINE NOW, 1 AND 3 OFF.

OVER. 123:56:53 ARMSTRONG: IN WORK. 123:56:55 EVANS: ROGER. THANK YOU. (LONG PAUSE) COLUMBIA, HOUSTON. YOU'RE STILL LOOKING MIGHTY FINE TO US. 123:57:43 COLLINS: THANK YOU. (LONG PAUSE) COLUMBIA IS HOLDING INERTIALLY AT LIFT-OFF ATTITUDE, MY DAP IS CONFIGURED AS PER MY PROCEDURES AT A TIME OF 124:02. 123:58:19 EVANS: COLUMBIA, HOUSTON. ROGER. WE COPY YOU. (PAUSE) 123:58:36 COLLINS: I'M USING B AND D ROLL. 123:58:41 EVANS: TRANQUILITY, HOUSTON. SAY AGAIN. 123:58:51 ALDRIN: HOUSTON, WE WERE NOT CALLING. 123:58:54 EVANS: ROGER. COLUMBIA,

WAS THAT BRAVO AND DELTA ROLL? OVER. 123:59:00 COLLINS: COLUMBIA, AFFIRMATIVE. 123:59:03 EVANS: ROGER. 124:01:27 EVANS: COLUMBIA AND TRANQUILITY, I'LL GIVE YOU A MARK AT 20 MINUTES TO GO, AND THAT'S IN ABOUT 20 SECONDS. (LONG PAUSE) STAND BY. 124:01:59 EVANS: MARK. 20 MINUTES. 124:02:06 COLLINS: COLUMBIA. ROG. 124:03:26 EVANS: TRANQUILITY BASE, HOUSTON. 124:03:31 ARMSTRONG: GO AHEAD. 124:03:32 EVANS: ROGER. JUST A REMINDER HERE, WE WANT TO MAKE SURE YOU LEAVE THE RENDEZVOUS RADAR CIRCUIT BREAKERS PULLED (THAT IS, OPEN, TO AVOID A

COMPUTER OVERLOAD). HOWEVER, WE WANT THE RENDEZVOUS RADAR MODE SWITCH IN LGC, JUST AS IT IS ON SURFACE-59. 124:03:48 ARMSTRONG: OKAY. (LONG PAUSE) 124:04:43 EVANS: TRANQUILITY BASE, HOUSTON. 124:04:49 ALDRIN: ROGER. GO AHEAD. 124:04:51 EVANS: ROGER. OUR GUIDANCE RECOMMENDATION IS PGNS, AND YOU'RE CLEARED FOR TAKEOFF. 124:05:00 ALDRIN: ROGER. UNDERSTAND. WE'RE NUMBER 1 ON THE RUNWAY. 124:05:04 EVANS: ROGER. (LONG PAUSE) 124:05:47 ALDRIN: HOUSTON, TRANQUILITY. WE'RE NOT SURE THAT WE GOT NUMBER 2 TANK TO FIRE. IT'S STILL SHOWING

A HIGH PRESSURE. 124:06:03 EVANS: ROGER. WE CONFIRM THAT. TRY IT AGAIN. 124:06:12 ALDRIN: OKAY. WE'LL GO TO NUMBER 2 THIS TIME. 124:06:15 EVANS: ROGER. WE CONCUR. (PAUSE) 124:06:24 ALDRIN: ROGER. NO FIRE. 124:08:53 ALDRIN: HOUSTON, LOOKS LIKE THERE'S VERY LITTLE DIFFERENCE BETWEEN THE TWO (TANKS). 124:09:00 EVANS: ROGER. 124:09:02 ALDRIN: WE'VE GOT NUMBER 2 READING 3050 (PSI) AND NUMBER 1 IS READING, OH, 3000 AND IT DROPS DOWN TO 2990. SO I'M NOT SURE THAT IT'S REALLY INDICATIVE THAT IT (THE TANK 2 VALVE) DIDN'T GO. OVER. 124:09:17 EVANS:

ROGER. WE COPY AND WE AGREE. (LONG PAUSE) 124:09:55 ALDRIN: OKAY. I ASSUME WE'RE GO FOR LIFT-OFF, AND WE'LL PROCEED WITH THE ASCENT FEED. 124:10:02 EVANS: ROGER. THAT'S CORRECT, AND WE'LL GO AHEAD AND WATCH TANK 2. IF IT DOESN'T...(IF) TANK 2 DOESN'T DECREASE, WE'LL TELL YOU TO CLOSE THE ASCENT FEEDS AND OPEN THE SHUTOFFS. OVER. 124:10:26 ALDRIN: OKAY. ASCENT FEEDS ARE OPEN AND SHUTOFFS ARE CLOSED. 124:10:31 EVANS: ROGER. 124:10:32 ALDRIN: AND I'VE GOT THE CROSS FEED ON. 124:12:06 EVANS: TRANQUILITY BASE, LITTLE LESS THAN 10 MINUTES

HERE. EVERYTHING LOOKS GOOD AND WE ASSUME THE STEERABLE (HIGH GAIN ANTENNA)'S IN TRACK MODE AUTO. 124:12:20 ALDRIN: ROGER. IT IS IN TRACK MODE AUTO. 124:12:24 EVANS: ROGER. (LONG PAUSE) 124:13:10 ALDRIN: AND BOTH ED BATTERIES ARE GO. 124:13:15 EVANS: TRANQUILITY, HOUSTON. ROGER. 124:14:44 COLLINS: NEIL, I'M READING YOU ON VHF. YOU SOUND GOOD. (PAUSE) YES, SIR. COULDN'T BE BETTER. IT'S JUST PURRING ALONG. 124:17:17 ALDRIN: (CLEARS THROAT) RATE SCALE, 25? 124:17:18 ARMSTRONG: 25. 124:17:19 ALDRIN: ATT TRANSLATION, FOUR JETS. BALANCE

COUPLE, ON. 124:17:23 ARMSTRONG: BALANCE COUPLE, ON. 124:17:24 ALDRIN: TTCA (THRUST/TRANSLATION CONTROLLER ASSEMBLY)JETS. (PAUSE) PROP PUSHBUTTON RESET. (PAUSE) ABORT, ABORT STAGE RESET. 124:17:32 ARMSTRONG: RESET. 124:17:34 ALDRIN: DEADBAND, MINIMUM. 124:17:35 ARMSTRONG: MIN. 124:17:36 ALDRIN: ATT CONTROL TO MODE CONTROL. (PAUSE) MODE CONTROL, AUTO, BOTH. 124:17:42 ARMSTRONG: AUTO, AUTO. (PAUSE) 124:17:49 ALDRIN: OKAY. WE'RE STANDING BY FOR 2 MINUTES TO - FOR THE GUIDANCE STEERING IN THE AGS. (LONG PAUSE) (GARBLED) (PAUSE)

124:18:23 EVANS: EAGLE, HOUSTON. YOU'RE LOOKING GOOD TO US. 124:18:29 ARMSTRONG: ROGER. (LONG PAUSE) 124:19:26 ALDRIN: (TO NEIL) 76.5 DOESN'T LOOK TOO (GARBLED)? (LONG PAUSE) 124:19:59 EVANS: MARK. TIG MINUS 2. 124:20:05 ALDRIN: ROGER. GUIDANCE STEERING IN THE AGS. (LONG PAUSE) 124:20:58 ALDRIN: OKAY. MASTER ARM, ON. (LONG PAUSE) 124:21:33 ALDRIN: DSKY BLANKS. (PAUSE) GOT THAT ASCENT CARD? (PAUSE) YEAH. 124:21:54 ALDRIN: 9, 8, 7, 6, 5, ABORT STAGE, ENGINE ARM, ASCENT, PROCEED. 124:22:07 ALDRIN: (STATIC) (GARBLED) SHADOW. BEAUTIFUL. 124:22:09

ALDRIN: 26, 36 FEET PER SECOND UP. (GARBLED) FOR THE PITCHOVER. 124:22:14 ARMSTRONG: PITCHOVER. 124:22:15 ALDRIN: VERY SMOOTH. BALANCE COUPLE, OFF. (PAUSE) (TO HOUSTON) VERY QUIET RIDE. (TO HIMSELF) THERE'S THAT ONE CRATER DOWN THERE. (PAUSE) 124:22:40 EVANS: EAGLE, HOUSTON. REQUEST MANUAL START OVERRIDE. 124:22:47 ALDRIN: ROGER. (PAUSE) 124:22:52 ALDRIN: (GARBLED) (PAUSE) 124:23:04 EVANS: EAGLE, HOUSTON. ONE MINUTE AND YOU'RE LOOKING GOOD. 124:23:10 ALDRIN: ROGER. (PAUSE) 124:23:19 ALDRIN: A VERY QUIET RIDE, JUST A LITTLE BIT OF SLOW

WALLOWING BACK AND FORTH. NOT VERY MUCH THRUSTER ACTIVITY. 124:23:31 EVANS: ROGER. MIGHTY FINE. 124:23:37 ALDRIN: 700 (FEET PER SECOND HORIZONTAL VELOCITY), 150 (FEET PER SECOND VERTICAL VELOCITY) UP, BEAUTIFUL. 9000 (FEET ALTITUDE). (PAUSE) (PGNS AND) AGS AGREES WITHIN A FOOT PER SECOND. (PAUSE) 124:23:59 EVANS: EAGLE, HOUSTON. YOU'RE LOOKING GOOD AT 2 (MINUTES). PGNS, AGS, AND MSFN ALL AGREE. 124:24:06 ALDRIN: AND THAT'S A THOUSAND, 170 UP, BEAUTIFUL. 14,000. AND A FOOT PER SECOND AGAIN, AGS TO PGNS. (PAUSE) 124:24:32 ALDRIN: S-BAND

LOOKS LIKE IT'S HOLDING GOOD, HOUSTON. 124:24:36 EVANS: ROGER. WE CONCUR. IT'S GREAT. 124:24:38 ALDRIN: 1500 (HORIZONTAL VELOCITY), 185 (VERTICAL VELOCITY). 124:25:01 EVANS: EAGLE, HOUSTON. YOU'RE GO AT 3 MINUTES. EVERYTHING'S LOOKING GOOD. 124:25:07 ARMSTRONG: ROGER. (PAUSE) 124:25:17 ALDRIN: RIGHT ON H-DOT. COMING UP TO...THIS IS H-DOT MAX NOW. (PAUSE) 124:25:35 ARMSTRONG: (TO HOUSTON) WE'RE GOING RIGHT DOWN U.S. 1. 124:25:39 EVANS: ROGER. (LONG PAUSE) 124:26:01 EVANS: EAGLE, HOUSTON. FOUR MINUTES; YOU'RE GOING RIGHT DOWN THE TRACK.

EVERYTHING'S GREAT. 124:26:12 ALDRIN: NOW WE'VE GOT SABINE (CRATER) OFF TO OUR RIGHT NOW. 124:26:18 EVANS: ROGER. (LONG PAUSE) 124:26:33 ALDRIN: 240 TO GO. (LONG PAUSE) 124:26:56 ALDRIN: OKAY. THERE'S RITTER OUT THERE. THERE IT IS, RIGHT THERE; THERE'S SCHMIDT. MAN, THAT'S IMPRESSIVE LOOKING, ISN'T IT? (PAUSE) 124:27:10 EVANS: EAGLE, HOUSTON. YOU'RE LOOKING GOOD. 124:27:13 ALDRIN: (GARBLED) 155. 124:27:17 ARMSTRONG: LOOKING GOOD HERE. IT'S A PRETTY SPECTACULAR RIDE. 124:27:40 ALDRIN: (GARBLED) OFF TO THE RIGHT. (LONG PAUSE) 124:28:02 EVANS:

EAGLE, HOUSTON. YOU'RE STILL LOOKING MIGHTY FINE. 124:28:09 ALDRIN: ROGER. GOOD AGREEMENT IN DELTA-V-TO-GO IN BOTH AGS AND PGNS. 124:28:13 EVANS: ROGER. 124:28:34 ALDRIN: GOT 800 (FEET PER SECOND) TO GO. (PAUSE) 700 TO GO. (PAUSE) OKAY, I'M GOING TO OPEN UP THE MAIN SHUTOFFS. 124:28:56 ALDRIN: ASCENT FEED'S CLOSED; PRESSURE'S HOLDING GOOD. CROSSFEED OFF, 350 TO GO. (PAUSE) 124:29:11 ALDRIN: STAND BY ON THE ENGINE ARM. 90, OKAY, OFF, 50. 124:29:17 ALDRIN: SHUTDOWN. (PAUSE) 124:29:23 ALDRIN: WE GOT 5337.3 (FEET PER SECOND HORIZONTAL

VELOCITY), 32.8 FEET PER SECOND (VERTICAL VELOCITY), 60,666 (FEET ALTITUDE). 124:29:33 EVANS: EAGLE. ROGER. WE COPY. IT'S GREAT. GO. 124:29:35 ALDRIN: AND WE GOT OUR RESIDUALS (SHOWING ON THE COMPUTER). (PAUSE) 124:29:45 ALDRIN: (GARBLED) 124:29:50 EVANS: EAGLE, HOUSTON. TRIM RESIDUALS. 124:29:53 ALDRIN: (GARBLED) (LONG PAUSE) 124:30:14 ALDRIN: WE'RE WORKING ON IT. (LONG PAUSE) 124:30:33 EVANS: EAGLE, HOUSTON. TRIM LOOKS GOOD. 124:30:43 ALDRIN: THAT'S GOOD. 124:30:45 COLLINS: EAGLE, COLUMBIA. YOU GOT A SOLID LOCK ON IN VHF RANGING AND 

A FRESH ESTIMATE OF R-DOT (RATE OF CHANGE IN RANGE, THE RATE OF APPROACH) IS 480 FEET PER SECOND. 124:30:53 ARMSTRONG: OKAY. THAT SOUNDS A LITTLE ON THE HIGH SIDE. 124:30:57 COLLINS: YEAH. I'LL UPDATE IT HERE SHORTLY. 124:30:59 ARMSTRONG: OKAY. 124:31:00 ALDRIN: OKAY, HOUSTON. WE SHOW 47.3 BY 9.5 (NAUTICAL MILES FOR THE HIGH AND LOW POINTS OF THEIR PRESENT ORBIT). 124:31:07 EVANS: ROGER. 47.2 BY 9.5.

