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1 . 0  SUITING AND INGRESS 

CONRAD There were no noted differences from the published procedure . 

GORDON I agree. It was all nominal. 

CONRAD It was like a CDDT . 

l 
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2 .0 STATUS CHECKS AND COUNTDOWN 

There were no not e d  di ffe rences from publi shed p�ocedure s . 

The S-band antenna was in the wrong posit ion in the space craft 

and we changed that before lift-off . The other i s  the water 

under the BPC . 

2 . 5  Dis tinctions of  Sounds i n  the Launch Vehi c le Sequence , 

Countdown to Li ft-Off 

We noted no sounds whatsoever from the boosters . It was 

extremely quiet up there . The only noteworthy condition was 

di s cussed the previous evening with George Page in the control 

room . We had discus s ed the heavy rain and the fact they were 

going to roll back the White Room . I was concerned about 

water and he rested assured that the BPC was wat erproof and 

that it was perfectly safe . My other concern was that the 

upward firing SM RCS thrust ers were all going t o  be full of 

water . Everybody concluded that this was no problem . During 

the c ountdown with the wind blowing up there , it was obvious 

to me that water was leaking between the BPC and the space­

craft . I could see  water on my two windows --windows l and 2 .  

We experienced varying amount s pas s ing acros s thes e  windows , 

dependent on how heavily it was raining . Thes e  were the only 

things noted up to l i ft-off . 
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3 . 0  POWERED FLIGHT 

3 . 1  S-IC IGNITION . 

The three of us felt that the nois e  level was lower than 

anticipated . None of us wore anything except the normal hel­

mets .  We had no earpieces or eartubes as some previous crews 

had use d .  Throughout the atmospheric port ion of powered flight 

where you can expect high noise levels , we didn ' t  find it 

particularly noisy . The flight was extremely normal for the 

first 36 seconds and aft er that it got very interest ing . 

3 . 2  LIFT-OFF 

I want to say there were very good physical cues and there was 

no doubt in anybody ' s  mind that lift-off had occurred.  The 

cues were there , and you knew when lift-off had occurred 

regardles s of the clock and the lift-off call from LCC . 

I ' ll run quickly through the launch program here . 

3 . 3  Launch Vehicle Lights 

The launch vehicle lights went out as advertised in the proper 

sequence .  They are slightly staggered and it was about a 

second and a half before li ft-off -- all the lights were out 

and we had lift-off . 
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3 . 4 Roll Program 

The roll program was on time . 

3 . 5 Pit ch Program 

The pit ch program was on t ime . 

3 . 6  Rate Changes 

I didn ' t  not ice the rate changes ,  becaus e ,  at 36 s econds , I 

first not iced that s omething had happened outside the space­

craft . I was aware of a whit e light . I knew that we were in 

the clouds ; and , although I was watching the gauges I was 

aware of a white light . The next thing I noted was that I 

heard the MASTER ALARM ringing in my ears and I glanced 

over to the caution and warning panel and it was a s i ght to 

behold . There ' s  a little di sagreement among us and I ' ll have 

to look at the tapes, but my recollection of what I called out 

was three FUEL CELL light s , both AC l BUS and AC l OVERLOAD , 

FUEL CELL DISCONNECT , MAIN A and B BUS OVERLOAD light s , and I 

was not aware of AC 2 light s . Dick thought they were on . I 

don ' t  think they were because I remember thinking that the only 

light s that weren ' t  on of the electrical system was AC 2 and 

maybe I ought to configure for an AC BUS l out . 
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Let me make a comment here . A considerable length of t ime 

elapsed between the time those light s came on and when Pete 

read them off to the ground . I can ' t  swear positively that 

they were all on . To help Al , my usual habit was , when any 

light came on during the b oost phase , to  read it out so that 

he didn ' t  have to  be concerned with whi ch light it was . 

My recollection is  that when I first glanced up t here I didn ' t  

read any of them to him , but I s canned all of them and the only 

thing I said to him was , "Al , all the lights are on . "  I am 

under the impres s ion that at one t ime , or initially at least , 

they were all on . Pete read it out quite a bit later . We ' d  

t alked about it and you read them out a minute or so lat er .  

I went back to my gauges and ascertained that everything was 

running on my s ide . About this time , the platform tumbled . 

The next thing_I noted was that the ISS light was on . This 

was obvious because my number 1 ball was doing 360 ' s .  I even 

took the time to peek under the card and we had a PROGRAM ALARM 

light , the GIMBAL light , and a NO ATT light . So we lit up just 

about everything in the spacecraft . Since that time , we found 

out that we were hit a second time and that ' s  probably what did 

the plat form i n .  When the plat form went , A l  was t elling me 

�hat we had voltage on all buses and that we had all buses . 

I remember him t elling me that the voltage was low -- 24 volt s .  

CfDNFIDENTIAL 
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We got all the light s . I didn ' t  have an idea in the world 

what happened . My first thought was that we might have aborted , 
• 

but I didn ' t  feel any g ' s ,  so I didn ' t  think that was what 

had happened . My second thought was that somehow the electri cal 

connection between the command module and the service module 

had separated , because all three fuel cells had plopped off and 

everything else had gone . I immedi at ely started working the 

problem from the low end of the pol e .  I looked at both 

ac buses and they looked okay , so that was a little confusing .  

You looked at the voltage meters , not the lights . 

Yes , that ' s  right . I looked at the volt s -- the lights were on . 

I looked at the voltage and the voltage on all phases was good . 

Thi s was a little confusing .  Usually when you see an a c  over-

voltage light , either a invert er goes off or you have one of 

the ac phas es reading zero and you have to t ake the inverter 

off . In this cas e , they all looked good and that was a bit 

confus ing . I switched over and took a look at the main buses . 

There was power on both , although the voltage was down to  about 

24 , whi ch was a lot lower than normal . I looked at the.fuel 

cells and they weren ' t  putting out a thing . I looked at 

the battery buses and they were putting out the same 24 volts .  

They were hooked into the mains and it turned out that they were 

supplying the load . As I did thi s, I kept telling Pete we had 
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BEAN power on all these buses . One of the rules of space flight 
( CONT ' D )  

CONRAD 

BEAN 

is you don ' t  make any swit ch-a-roes with that electrical system 

unless you ' ve got a good i dea  why you ' re doing it . If you 

don ' t  have power at all , you might change a couple of swi tches 

to see what will happen . When you have power and everything 

is working , you don ' t  want to swit ch too much . I didn ' t  have 

any i dea what had happened . I wasn't aware anything had t aken 

place out s i de of the spacecraft . I was visualizing something 

down in the electrical systems . 

We had a crew rule to  handle electrical emergencies . Al did not 

do any swit ching without fi rst telling me what he was going to 

do . When he told me that we had power on all buses , I remember 

making the comment to him not to do anything until we got 

through staging . 

Yes , that i s  right . I didn ' t  have any ideas anyway . I knew 

we had power , so I didn ' t  want to  make any changes . I figured 

we could fly into orbit j ust like that and that ' s  exactly 

what we did .  The ground came up a little later and said t o  

put the fuel cells back o n  the line . I was a little hes it ant 

about doing that , because I didn ' t  understand that we had been 

hit by lightning . I gave it a go and , sure enough , things 

started working very well after that . 
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Because I could see outside , I made the comment to  them 

s everal t imes . I told the ground that I thought we had been 

hit by lightning . I was the only one that had any outs ide 

indications . Dick didn ' t  not e anything over his little hole 

in his center window . I was the only one who not i ced anything 

and that was only the first time . I was aware that something 

external to the spacecraft had happened . I had the dec ided 

impression that I not only saw it , but felt it and heard it . 

I think the one thing I should have done was put battery C on 

both bus es . I don ' t  think you ' re going to  hurt yourself doing 

thi s . I would not have t ried t o  reset the fuel cells or any­

thing else any faster than when the ground called up , because 

everything was working fairly well and we were in a critical 

flight phase . I didn ' t  want to t ake a chance of taking out a 

bus with a b ad switch . 

I think it was a smart decision . We ' ve all learned that by 

arbitrarily switching the electric al system around , you can get 

yourself into more trouble .  

You could lose the whole ballgame and we had the whole ballgame . 

We were in pretty good shape.  

I never considered any kind of an abort . The only concern that 

pas s ed my mind was winding up in orbit with that dead spacecraft . 



3-7 

CONRAD As far as I could see , as long as Al s aid he had power on the 
( CONT ' D )  

GORDON 

bus es  and the COMM was good , we ' d  press  on . We had a long 

time to go before we could do a mode II and s o  the thought never 

cro s sed my mind about abort ing at any point . I wanted to make 

sure we had enough t ime to psych it out . The main concern I had 

was getting through st aging where we got the g levels back 

down again and we had a little more time to sort out what was 

going on . So we can back up and say that we heard cabin 

pres sure venting .  Engine gimbaling was apparent t o  everybody 

in the first 15 or 20 seconds of powered flight , espe cially 

going by the tower . The "Tower Clear" call was loud and clear . 

Let me inj ect somethins here . During this t ime , we didn ' t  

have any roll or any calls from the ground or anything . I 

didn ' t  hear I-B called out ; during all the confus ion of all 

the light s , I did not throw the RCS propellant command to RCS .  

I mis sed that switch .  The next thing I recall being called 

from the ground after this electrical problem got sorted out in 

everybody ' s  mind was a I-C call and I thought , "I ' ve got to  

get over here ," and I turned off the RCS propellant command 

at that t ime . Then , in 2 minutes , I got the EDS . I guess  

the rules say that when you lose  a fuel cell you turn off  the 

EDS ; but there was so much confus ion at that time that I j ust 

got the EDS functions at the 2 minute t ime . 
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I guess the most serious thing was the second lightning strike , 

which we weren ' t  aware of . I was under the impres s i on we lost 

the platform s imply becaus e of low voltage but apparently that ' s  

not the cas e .  Apparently we got hit a second t ime at that 

point . Dick ' s right with that EDS AUTO enabled . All we 

needed to do was blow a batt ery off the line and I have a 

decided impress ion we would have gotten an AUTO abort . 

No , you need two of them . 

I think becaus e of previous crew briefings , there were no 

surprises in S-IC staging . We got all the good things that 

most people mentioned and so much for that . 

3.10 S-II Engine Ignition 

S-II engine ignition was smooth and the ride throughout the 

S-II flight was as advertised except for a l to 2 Hz vibrat ion 

we felt throughout the whole burn . 

It was not necessarily longitudinal and was just a general 

vibration .  

I don ' t  really know what it was . I was just aware of it . I 

don ' t  think any of us not iced the mixture ratio  shift on 

the S-I I .  We did not i ce it on the S-IVB . The tower and BPC 

went as adverti sed ; but, when they did they unloaded a whole 



3-9 

CONRAD pile of water on the spacecraft again and this water streaked 
( CONT ' D ) 
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down the windows and froze immedi ately . At the s ame time , the 

water pi cked up particles from the LET j etti son motor and 

deposited a white ash in the form of oil droplets and streaks 

all over windows 1 ,  2 ,  and 3 ;  a little on 4, and none on 5 ,  

which was our best window .  The ice sublimated later enroute to 

the Moon after TLI , but it left white deposits in the form of 

spiderweblike things in the corner crevices and as a white 

deposit on the windows. The S-II c enter engine shutdown came 

as adverti sed and S-II shutdown came on time . 

3 . 15 S-IVB IGNITION 

S-II and S-IVB separations were smooth and normal. S-IVB igni-

tion was smooth . The ride on the S-IVB was very nice . 

Communications throughout the whole launch were outstanding . 

One other anomaly during all thi s mess with the lights: We had 

several MASTER ALARMS after the initial one that turned out to 

be the C 02 sensor . It flashed on and off several times; when we 

looked at the gauge , it was j ust cycling from zero to full 

scale . It finally quivered one more time and gave up the 

ghost and di ed somewhere in the powered flight , never to be 

heard from again for the rest of the miss ion . The remaining 

controls di splays operated as normal until we were in flight , 

when we noticed we had a failure of our servi ce module RCS 
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CONRAD quantity gauge . This must have been a gauge failure becaus e 
( CONT ' D) 
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it failed for all four quads . 

As far as any other sensations through powered flight were 

concerned , we felt that they were all normal per previous crew 

briefings . 

Number l window picked up some ice  right in the center sometime 

after launch. The ice looked like it was about 3 inches in 

diameter and was locat ed on the ins ide of the outer pane . 

It actually sublimated off during our first night and was 

gone the morning of the second day . 

I don ' t  know where that came from. I don ' t  have any idea and 

there wasn ' t  anything like it on the other windows . 
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4. 0 EARTH ORBIT AND SYSTEMS CHECKOUT 

There was no evaluation of the insert ion parameters . We didn ' t  

have a computer or we didn ' t  have a plat form . So , we started 

our normal post insert ion systems configuration checks . We knew 

we had to do a P5l immediately upon hitting darkness , so Dick 

started hustling down the LEE during daylight . The ground was 

going through a full-scale review so it could be determined 

what happened and whether they were going to give us the GO for 

TLI or not . We had to get the platform up . I knew they wanted 

to look at that and I was sure they were going to come up with 

several other things for us to look at ; which they did . All 

of them we agreed with; all of them were no strain to pi ck out . 

I think the ground organized it very well by passing us the 

pages of the checklist they wanted to run over . They wanted 

a quick P52 . We knew they were going to ask for second P52 to 

get a look at the platform . They wanted an MTV check of 

VERB 74 on the erasable and I presumed they looked at many 

other systems on the telemetry . We got the ORDEAL up and 

operating .  Dick j ettisoned the opt i c s  covers . 

No debris was noti c ed as I saw the opt ics  covers go through 

the sext ant . I heard them go . I just had the optics  control 

full-right so that the shaft angle was increasing . By the time 
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I got over to look through teles cope , the cover had already 

gone . I did not see it go , .but I was pos it ive that both covers , 

in fact , had left the spac ecraft . 

The S-IV responded as it should , there was no doubt in my mind 

without a COAS in the window that we were in local horizontal 

torquing . The unstorage went per checklist . The COMM was 

good and per previous simulations . Except for the additional 

systems checks we went through , the TLI PREP went exactly 

according to checklist . We ' ll each cover the one anomaly we 

noted in the C02 sensor and the two anomalies in the RCS gauge 

somewhere along the line . I was very surprised I couldn ' t  

hear the RCS thrusters fire when we did the pulse check . The 

ground came back and assured me that Neil couldn ' t  hear them 

either . The reason I pulsed several t ime s on it was that I was 

st ill worried about the water in those thrusters . I wasn ' t  

convinced , in my mind , that we had not frozen some thrust ers 

full of ice as there was water on the windows . Everybody 

thought it would disappear and it hadn ' t . I was concerned 

about those service module RCS thrusters , but the ground 

assured me they were working okay and it was all right with us . 

We all had a fullness in the head and , other than that , I don ' t  

think anyone suffered any nausea , vert igo , or ariy other symptom . 
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about the P51 . 

I think we were all pretty careful and I had the feeling that i f  

I had moved around a lot , I could have gotten diz zy . But I 

never did .  Everyone was pretty careful and after about a day , 

it didn ' t  make any difference .  We were doing anything we 

wanted.  I don ' t  know if anyone mentioned it  before , but your 

head shape changes . I looked over at Dick and Pete about 

2 hours after insertion and their heads looked as i f  they had 

gained about 20 pounds . 

Did you ment ion that inside some of those windows , not only did 

we have that icy stuff , but we have that fluffy cottonlike 

material? 

That cottonlike material was on the outs ide and that ' s  what 

I called a spider web . It was actually ice to begin with , 

and when the i ce sublimated , it j ust left those filmy depo s it s .  

I ' m sure it was the deposits we picked up during BPC j etti son . 

I don ' t  know where it was from , but it was there . 

You did a gimbal motor check too , didn ' t  you? 

Yes , MTV check.  I gues s  Pete has covered all the extra things 
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GORDON we did as far as the systems are concerned: E-memory dump , 
( CONT ' D )  

self-check , TVC check , and getting ready for TLI . Before I 

get in the P51 , I might comment on the nausea , vert igo , and 

other disturbances I fully expected in the head , which was 

experienced in other flight s by other people . I guess my 

comment is , that it was there and was recognized and there was 

no concern . After the first night , it was gone and never 

returned .  I was hustling around the LEB area quite a bit 

becaus e I knew we had a lot to do before we could get a 

commitment for TLI . Even though I was not as careful in the 

manner in which I moved , I was not concerned about moving out 

ahead or underneath the couches and all that . I did this with-

out any sensat ions of vert igo or nausea what soever . I think 

the more you think on these things , the more susceptible you 

are to it . So I j ust forgot about them . Knowing I would have 

to do a P51 , I grabbed the star charts out of the storage area , 

along with the rest of the unstored items that had to be 

accompli shed and started looking on the star chart as to where 

we might pick up some stars and I just sat there wait ing for 

darknes s .  I heard thi s comment before and was fully aware of 

it . When we got to darkness , I looked in the telescope and 

didn ' t  s ee anything . I was concerned at that time that I 

hadn ' t  gotten rid of the optics  covers . I knew they were gone , 

I heard them go . 
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We had a short di s cus sion about that , a s  a matter of fact . 

When I looked in the teles cope I couldn ' t  see anything . There 

was no light or anything coming from there . I thought it must 

be because I ' m  not dark-adapted and probably this was correct . 

The more I stared and the more I looked in there , the less I 

could see . So , I j ust went to full range of coverage ; full 

left , full right , up-down , cros sways and st ill couldn't see 

any stars . I finally went back to zero opt i c s  and got the star 

chart out , and looked at the orbital paramet ers .  The GDC was 

st ill operat ing , so we had an idea of our inert ial angles . I 

looked at the chart and picked up the zero opt i c s  point and 

knew which stars should be coming into the field of view at 

that particular time . Fortunately Al was helping me with 

thi s . He was looking out his window and could see Orion 

coming up on his side . So , I just waited until it came into 

the field of view of the optic s . Because of the ORB RATE 

torquing , the zero optics  point was looking actually to the 

south of Orion . When I looked at my star chart , there wasn ' t  

much down there that I could recognize , even under favorable 

condit ions . Fortunately , it happened that Orion did come into 

view in the very upper-left-hand portion of the optics . When 

I drove it to the fullest extreme , I saw the belt of Orion 



4-6 

GORDON dimly in the very edge , and then I could pick up Rigel and 
( CONT ' D) 

CONRAD 

GORDON 

Sirius . Once  I had pi cked up Rigel , I could find S irius . 

They were the only stars I could see  in the ent ire field view . 

It was a cooperative effort between Al and Dick . Al was 

looking out hi s window with one star chart and Dick was hustling 

in the LEB . 

The pressure was on and fortunat ely those two stars were the 

only ones I ever did recognize . They were Rigel and Sirius . 

They were j ust barely in the field of view .  I grabbed those 

two quickly and got a P51 and did a quick P52 . I think that 

one of the stars it came up with was Acamar . I wouldn ' t  have 

been able to  find that without a P52 under any circumst ances . 

But the P52  worked fine and the second P52 over Carnarvon , just 

before TLI , indi cated that we had a good plat form. Drift angles 

were very low . The torquing angles for the second P52 were 

extremely low and everybody breathed a sigh of relief that we 

had our plat form b ack agai n .  
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5. 0 TLI THROUGH S-IVB CLOSEOUT 

5 . 1  TLI BURN 

The TLI burn was normal i n  all respects . My one comment i s  

that we had the little additional program i n  the CMC to  count 

down to t imebase 6 which I thought was extremely good. D ick 

set it up and had it runni ng. We always knew where we were 

and the S-IVB performed exactly as advert ised . The lunar orbit 

tor quing on our ORB RATE ball worked extremely well. We had 

very small di spersions about it . I had the dec i ded feeling that , 

if we had had to  fly a manual TLI ,  it would have gone just like 

the ones in the simulator and wouldn ' t  have been any big deal. 

I thought all the cards and procedures that we had on board 

were exc ellent and adequate .  

5 . 2 S-IVB Performance and ECO 

The S-IVB performance and engine cutoff were on t ime and ex­

actly as predicted . 

5 . 3  S-IVB Maneuver to Separation Att itude 

The S-IVB maneuvered to the proper SEP attitude . 
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5. 4  S-IVB Maneuver to  T&D Att itude 

We had it all set up . I had the NOUN 17 needles set up for 

the TD&E attitude and we monitored the S-IVB maneuver with 

NOUN 17 needles . It was smooth and went right to  the pre­

flight attitudes . 

5 . 5  SEPARATION FROM SLA 

On the s eparati on from the SLA , we were ready in plenty of 

time . We had everything set up . The separation was made on 

time with the normal proc edures . It was another one of those 

pyrotechni c events . There was no doubt in your mind that you 

had come off the SLA and were on your way . 

5. 6 High Gain Antenna Activation 

Completely nominal . 

There were no problems ; it was all nominal . 

5. 7 FORMATION FLIGHT 

I don ' t  know why we even comment about formation flight . There 

really wasn ' t  anything to be done at thi s time . Everything 

was okay ; we had no particular problems . 
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5. 8 TRANSPOSITION 

I gues s  my mai n  concern here was fuel usage , proc edures , EMS , 

and the amount of complexity we tend to put into thi s thing 

when we ' re trying to do a very simp�e operation. We just c om­

pound things and procedures by getting fancy and it messed me 

up onc e .  If I ' d  been smart and used my head , recogni zing all 

these problems with the EMS in previous flight s , I ' d have taken 

these TD&E procedures and scratched all referenc e to the EMS 

whatsoever . 

Yeah . You have to  thrust on t ime and that ' s  good enough . 

That ' s  exactly what I would have done . I would have separated 

from the SLA. I ' d  have thrust forward on the t ime , whatever 

it was , to get 0 . 8  ft /sec -- I ' ll arbitrarily say 3 to 4 sec­

onds . I ' d  have waited to  15 and I would have backed off 

thrusting for a couple more seconds . And that ' s  all you need . 

Thi s fancy monitoring of the EMS , with these things being 

bad -- there's a hysteres i s  in them . They go forward before 

they go down . They ' re wrong because o f  the rotational effects 

and here ' s  what happened to me . The EMS was s et up at minus 100 

before separation .  I hit forward translati on and then hit the 

S-IVB/CSM SEP button and got the pyrotechnic event . I was 

going to look up to monitor the EMS when I got 100 . 8  ft /sec 

and the EMS read minus 98 . So I had no idea how much velocity 
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for a few s ec onds , probably being conservative because I want ed 

to �ake sure I got far enough away from the booster before we 

did the turnaround . The rest of the proc edures are exc ellent . 

SCS and the DAP control coming off the boost er held that thing 

right on the money . 

You had to do very few up/down , left /right translations . 

You turned right around and went into AUTO and it was looking 

right back at it . 

I used the VERB 63 needles ( the NOUN 17 needles came off during 

the turnaround)  and went to SCS control , ACCELERATION COMMAND 

in pitch , and pitched up at 1-1 / 2  deg/ sec . It was extremely 

smooth . There were no problems at all . When it pitched 

180 degrees , the S-IVB was right smack dab in the middle of 

the COAS . When I fini shed the 180-degree-pitch maneuver , I 

stopped the opening veloc ity by thrusting towards the S-IVB 

and did a VERB 49 maneuver to the docking att itude , at the 

same t ime closing all the way . Now I estimate that I was 

probably a good 100 to 125 feet away from the booster and I 

was twi c e  as far as I wanted to be . I 'm sure the only reason 

I was there was because of relying on that EMS to give me the 

veloc ity when I ought to have kept it as s imple as possible . 

I could have used a clock to get those velocities . 
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Well , I don ' t  think that distanc e was too great . That i s  a 

big moose back there and you sure don ' t  want to  t ake the chance 

of running into  it turning around . The only other problem is 

that you want to return and dock. I think that , had we just 

sat there and left a very low closing veloc ity and ac cepted 

10 or 15 minutes (which we didn ' t  want to do ) ,  we ' d  have dri ft ed 

i n  there okay . 

Yes . Even at that , I think it was approximately 8 minutes or 

so before we actually docked and the thing that ' s  disturbing to  

me is  that I got mys elf in a box and it ' s  due to my own stupidity 

in not recogni zing these bad features . . My whole philosophy 

right now on the EMS , whether it ' s  a good one or a bad one , i s  

that it should b e  used only two t imes : One is  for entry and 

the other i s  for backing up an SPS burn .  

Yes , I agree . 

And when you ' re doi ng RCS maneuvers ,  you can use the G&N or 

you c an do it on time . It ' s  perfectly adequate and it ' s  the 

s implest approac h .  The EM S  was never designed for anything 

else other than those two functions . But it was di sturbing t o  

me to b e  able to get i n  the s imulator and consi stently dock 

cons i stently do the whole thing using less than 20 pounds and 

then get i n  flight and end up using 7 0  pounds . My rec ommenda­

tions now are that the procedures for TD&E are adequate in our 
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5 . 9  DOCKING 

The docking was easy. I have no comments on docking . The 

spacecraft , as heavy as it i s , flies beautifully within 

DAP control for att itude with the VERB 49 maneuver and it was 

lined up perfectly with the COAS . All I had to do was trans-

late left , right , up , and down ; and control the closi ng velocity . 

On contact of the probe and drogue , there were no oscillat i ons , 

no vis ible motion at all . I went to FREE as soon as Pete called 

barber pole and the spacecraft didn ' t  even move . We j ust sat 

there for 10 or 1 5  s econds to  as sure ourselves that there were 

no dynamic s involved and then we retracted the probe . 

Yes , I think the only way you know that you really have two 

heavy vehicles up there i s  when you retract the probe . It 

really i s  obviously moving a lot of mass  together . 

It takes a long time to  get down and then we had the ripple 

fire on the latches being made and we got the gray indicat i on 

on both talk backs . ·  
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5 . 10 CSM Handling Characteristics During T&D 
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All I c an say i s  that the SCS control during the turnaround 

was exc ellent . There was no quest ion as to where it was , what 

it was doing , or where it was going ; the control response to  

the DAP for ATTITUDE HOLD and for the VERB 49 maneuver was 

exc ellent. 

5 . 11 Sunlight and CSM Docking Lights 

My opinion is that we probably never would have any sunlight 

problems unless we were looking directly at the Sun . 

That ' s  my belief too. 

The docking light was not used , because it was n ' t  required or 

needed and that ought to be a closed subj ect . 

The proc edures for the 1M pressuri zation went per the checklist . 

The hatch was removed , the umbilicals were hooked up and CSM 

power was transferred immediat ely. We were all aware of our 

two c ircuit breakers , which we had to make sure were in  and Al 

had that well in hand . 

5 . 12 EXTRACTION 

In fact , Al was so conc erned about getting that 1M out of there 

that he had both Pet e and me check that he , in fact , did have 
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one responsible . The extraction by spring ejection was smooth 

as glass . There was n ' t  any unevenness , oscillation , or any-

thing . That whole package just whipped right out of there 

straight as an arrow and we soon lost s ight of the S-IVB , as 

a matter of fact , because it just went right straight aft and 

was of no concern.  We thrusted aft for the 3 seconds that then 

did the VERB 49 maneuver to the S-IVB viewing attitude . 

The maneuver was good ; it put the S-IVB right in the c enter 

hatch window. 

5 . 13 Photography of Ejection 

My only comment i s  that it was probably okay . I had no sense 

of even having the 16-millimeter running because all I was 

looking at was the LM .  I don ' t  know i f  Al took any pictures 

of the ejection or not on his side. I didn't see . You 

couldn ' t  take any pictures because there was nothing to see . 

No , I was looking at the TV in the window and you can ' t  do 

them both . 

5 . 14 Attitude Control and Stability During Separation and Ejection 

GORDON It �as good as we mentioned . The VERB 49  maneuver was okay . 
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5 . 15 SEPARATION AND EVASIVE MANEUVERS 

There i s  no problem here . We were all able to  observe the 

S-IVB . I could s ee it through window number .2 . The maneuver 

was designed to put the S-IVB in the hatch window or window 

number 3 for TV purposes and it was a good att itude . There was 

no particular problem with that at all . We s aw a lot of things 

on the S-IVB venting which Pet e called out to the ground at 

the t ime . Now here ' s  an area that I 'm goi ng t o  c omment about 

again and I think this i s  one of the other areas where it got 

us behind the fuel curve . I don ' t  know whether it was a re­

quirement , but at least tracking the S-IVB during it s evasive 

maneuver was in our proc edures . Now , thi s we did to  watch it 

and the only thing I can say is that it ' s  a bunch of nons ense , 

for the simple reason that it uses fuel . The les s maneuveri ng 

you have to do with that C SM/LM combinat ion , the better off 

you ' re going to be . 

Yes , that ' s  strictly a warm feeling . After that thing has 

maneuvered to the proper yaw angle and done the APS burn , our 

observing the LOX dump or worrying about its running into us 

are wasted effort ; Dick ' s  100 perc ent right . I guess we shot 

another 25  or 30 pounds of fuel that weren ' t  in the flight plan 

trying to track that thing after that LOX dump and we quit 

before we saw it . 
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Yes , and I just think that it ' s  a very bad thing . We got be­

hind on the fuel curve and I remained behind the rest of the 

flight because of mess i ng around within the first 10 minut es 

of flight with the 1M docked . All of a sudden , I began to  

realize that you don ' t  want to do  anything with the 1M docked 

exc ept to maneuver to an attitude at 0 . 2  deg/s ec with a wide 

deadband , get into PTC as soon as you can , and turn off those 

thrusters . 

If I can remember the numbers right , when we wound up , we didn ' t  

use any extra gas aft er that time . We were some 93 pounds 

behind in RCS propellant and the rest of your ground calcula­

tions of nominal usage were very , very good and I don ' t  think 

Dick either lost or gained . 

I don ' t  think I did either . 

We must have shot 30 on the extra di stance on the docking and 

the other 60 had to go on trying to hack around to track the 

S-IVB which was more than adequat ely far away from us . There 

was no doubt in my mind that it wasn ' t  going to hit us onc e it 

made the APS burn , onc e it had maneuvered to the proper att itude 

which we saw it do . That didn ' t  cost us any gas . Once it made 

the APS burn , it was on its way and was n ' t  going to bother us 

again whether it did a LOX blowdown or not . 
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That ' s  r ight . In defense of some of thi s  fuel usage , I 'm not 

sure that doing the P23 ' s  with the 1M docked might not have 

used more fuel than was in the budget . That DELTA in there 

from separat ion to the end of that P23 -- we shot a lot of 

fuel and I just can ' t  recommend more strongly that you just 

flat don ' t  maneuver with that 1M on there . 

5 . 16 S-Band Performance  

The S-band performance was nominal throughout all that . 

5 . 17 S-IVB Slingshot Maneuver 

The S-IVB slingshot we didn ' t  see . 

5 . 19 Workload and Time Line 

As far as the workload and time line go , there ' s  more than 

adequate t ime throughout that whole operat i on .  

Yes . You pointed out in real t ime that it looked like the 

S-IVB had some sort of nonnominal venting back there by the 

engine . It looked as though , right around the upper end of 

the engine , there was a broken line or something . It was 

venting and I think from s eeing the pictures of the TV that 

Huntsville ' s  going to  want to figure out what happened back 

there . · 
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CONRAD One other thing that we didn ' t  mention was that at CSM/S-IVB 

SEP we had one occurrence that I hadn ' t  heard of before . Nor­

mally , it ' s  been the fuel valves .  We had a helium 1 B and a 

fuel secondary A barber pole on us . Of c ourse , we were advi sed 

to  check these. I watched them . As soon they barber poled , 

I reset them and that was that . 



GORDON 

CONR.AD 

�IAL 6-1 

6 . 0  TRANSLUNAR COAST 

6 . 1  IMU Realignment and Opti c s · Calibrati on 

IMU realignment . There never was any problem in the rest of 

the flight with any of the IMU realignments . As far as I ' m  

concerned , you can get any star angle differ ence you choos e  to 

get . If you want to spend the time and make sure that you 

have the stars  exactly in the center of t hat reticle and the 

sextant , you can get 00000 . If you don ' t  want to  be that fas­

tidious with it , you can acc ept 0 . 01 ,  or if you j ust want to 

put the star in the c enter and mark on it , you ' ll get 0 . 02 

and it really makes very little differ enc e as t o  what you get , 

other than your own personal s atisfaction or gamesmanship .  

Yes , let me comment there . There ' s  no doubt that this involves 

a learning curve bec ause Dick did a couple of 00002 , and then 

aft er a while he c onsistently got 00001 . We dec ided that may­

be he ' d  been too rough with the optics  and banged them off the 

stops doing P23 ' s  or something ; and sure enough a little later , 

he started getting 00000 and I think that was strictly a learn­

ing curve that ' s  not 100-percent obvious to you right away . I 

think it came with the longer we went through the flight and 

the more he handled the opti c s , the bett er he got at knowing 

exactly where to put it to get 00000 . 
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Well , it ' s  a gamesmanship problem anyway . 

If  it ' s  00002 or le,ss , it ' s  in  the noi se level and we never 

saw any differenc e in  torquing angles . 

And you can even do that during PTC if you want to . You can 

do it at medium speed and keep that star right in the center . 

There ' s  no problem . So that takes care of the alignment s as 

far as I 'm conc erned for the rest of the flight . The P23 

proc edures we used during thi s  flight , I thought , were ex­

c ellent . There ' s  no problem with them . The VERB 49 maneuver 

to the opti c s  calibrat ion star was no parti cular problem . It ' s  

a maneuver , however , with that 1M out there on the nose that 

we wast ed gas on I 'm sure , becaus e I feel now that we could 

pick any star for the opt i c s  CAL . In fact , the P23 star that 

I used trans-Earth coast was Gienah , which i s  probably one of 

the dimmest out there , and it ' s  st ill adequate for the optics  

CAL . There ' s  no problem with seeing that star in the landmark 

line of sight . So , we didn ' t  need to go to the best star in 

the sky and use 12 or Sirius for that optics  CAL . It ' s  c om­

pletely ridiculous . I recommend that you go find a star that ' s  

as c lose to , or if not at , the VERB 49 attitude as you possibly 

c an to commence the P23 ' s .  I recogni ze that all the fuel i s  

used i n  start ing and stopping a maneuver , and i t  doesn ' t  
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that you just take a star as close to the P23 attitude as you 

need t o .  I guess the P23 ' s  went all right a s  far a s  I was 

conc erned . There were no particular difficulties with doing 

these . I thought the stars  and the angles that the ground 

suppli ed beforehand were perfectly adeq_uate .  I ' ll say one 

thing about hori zon identifier or locat or , whatever you want 

to call it . That was misleading to me even though I had taken 

the opportunity to go over to the G&C building and spend a 

night up there doing P23 ' s  off of a slide . I think thi s whole 

problem of marking on the airglow layer for the P23 ' s  as 

opposed to what you might consider the true hori z on of the 

Earth is completely overplayed . It was mi sleading to me that 

the first s eries of marks that I took , I was on a porti on of 

the airglow that was 49 miles away from the true Earth hori zon 

and it was my own fault that I didn ' t  recogni ze it at the t ime . 

I was using a part of the blue airglow layer that appears blue 

in the landmark line of s ight when I should have been using 

the one much closer to the Earth , which appears as an amber 

color in the landmark line of sight . This  was used during 

the second series of P23 ' s  and gave me a delta H of 19 miles 

and which was the one I used for all the P23 ' s  trans-Earth 

coast . I think that whole thing of not marking on the true 
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it was mi sleading to me . But other than that , the ability to 

take the marks and to  stop the motions of the spac ecraft , par-

ticularily with the 1M docked , and the ability to identify the 

substellar point and to put the star in the substellar point 

i s  an easy task to accompli sh .  There ' s  no problem with it . 

6 . 2  Syst ems Anomalies 

I noted none at thi s t ime . 

No . Other than the gauges that were out , we noted none . As 

a matter of fact , I ' ll make the comment right now . We had no 

master alarms exc ept for o2 high flow throughout the whole 

flight . Never saw a thing . And i n  that respect , C SM 108 was 

a beauti ful spac ecraft . 

6 . 3  Modes of Communicat ions 

Modes of COMM on the way out were satisfactory . The ground 

handled the antennas most of the time . We didn ' t  pay much 

att ention to the OMNI switching . One comment I would like to 

make that happened both in the 1M operat ions and in the C SM 

operations with respect to  COMM , I think we got the ground on 

the same frequency . It was something that was not apparent 

doing SIMS . Nor was it apparent until we were in flight . Nor 
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CONRAD did I hear anybody ment ion it in any other flight r eport s .  
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But , ther e ' s  a dec ided COMM dropout when they swit ch st at ions . 

We finally got the CAPCOM ' s  up to speed so that 2 or 3 minutes  

before we got a stat ion handover , espec ially on the  big  di she s , 

they seem t o  drop out and disappear for 2 or 3 minut e s . It 

never failed to  happen at a time when we wer e  c ommunicat ing 

vli th the ground and the next thing you know , we wouldn ' t  be 

talking to  anybody . So they finally got cued up and I recom-

mend , as a standard pro c edur e , that the CAPCOM get a standard 

callout from the AFD , or whoever i s  handling that , that there 

is a stat ion handover c oming up at 2 or 3 minute s  and just 

c ease COMM until  they come up on a new stat i on . 

6.4 Pas s ive Thermal Control 

Pas sive thermal control worked extremely well . Tom and those  

guys worked out good proc edures . We had no trouble with it . 

We lost it one night when we start ed it poorly . We had a water 

dump after we start ed it , or something like that and it was 

ridiculous . We all should have known better , both us and t he 

ground . And Dick had t o  restart it one t ime . That ' s  the only 

t ime that happened . Dick has c overed the P23 ' s  . 

• 
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6 . 6  Midcourse Correction 

We made our one and only midcourse correction on the way out. 

It was our first SPS burn. It went exactly like the checklist 

and, if I remember right, it shut down with 0.1. It was ridic­

ulous, it was so good. No trimming was necessary under the 

rules and that was either 61 or 62 feet per second and a very 

smooth burn. We used both ball valves and everything went as 

advertised. 

6 . 7  Photography, Television 

We had our little gauge for the Earth and the Moon when they 

were full-view in the 500 millimeter and the 2 5 0  millimeter 

and we took pictures on the way out. 

We didn't use a 5 00 on the way out, I don't think at all, did 

we, Al? 

Yes we did. We used it a couple of times, some Earth pictures. 

We tried to handhold it. It will be interesting to see how 

they came out. 

Unfortunately we could not get the pictures of Mexico that 

everybody wanted because of tracking the S-IVB and everything; 

so, we decided we'd fool around with the TV and we used too 

much fuel and we just quit. So we didn't get those pictures. 
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6.8 High Gain Antenna Performance 

6-7 

High gain antenna performance worked·fine until later in the 

mission. We can talk about that. D ick already has and we can 

get a pretty good handle on what happened. 

6 . 9  Daylight IMU Realign and Star Check 

Dick's talked about IMU realignment. It doesn't make any 

difference whether it's daylight or nighttime, it's a P52; 

whether you're moving or not moving. 

6.10 CM/LM Delta Pressure 

We apparently had a very tight LM; so, the ground had us 

bleed it to get a sufficient oxygen environment in there. I 

might add that our CSM procedures for getting rid of the ni­

trogen apparently worked as advertised. We had no need for our 

s econd purg e . By going the route of dumping the LM and re­

pressurizing from the command module for our ingress, we went 

into the LM the first day, early. 

6.11 LM and Tunnel Pressure 

The LM tunnel pressurizing went as advertised, which happened 

. early in the game .. 
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6.12 REMOVAL OF PROBE AND DROGUE 

The removal of the probe and drogue was done twice the first 

day. Once, we went in for the check to see if the lightning 

had done anything. Then we had a slight argument with the 

ground because we were sure we left the circuit breakers in 

the right configuration and they told us we were using too 

much power. It turned out they were right and we were right. 

We had a microswitch mis-rig on the upper-hatch tunnel which 

did not turn off the floodlights when the hatch was closed. 

Therefore we had to pull the flood circuit breaker and we 

psyched that one out pretty fast. 

6.13 ODORS 

As far as odors, we did notice a slight odor in the tunnel. 

It was nothing. It was gone in a short while. 

6.14 Passive Thermal Control 

I think the passive thermal control, the attitude you go to 

for FTC, whether it is 90 or 2 7 0  degrees, should be dependent 

upon which hemisphere the Earth-Moon system happens to be in. 

And for the picture purposes going out, we would have been 

much happier if we had gone to the 270-degree pitch attitude 

as opposed to the 90, because that would have brought the 
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was, i t  was down pr etty low in i t. 

I f  you're going to do a good j ob on the photography, you should 

stop. The thought never entered our minds to stop enr oute for 

photogr aphy because we were behind the power curve on the fuel. 

I f  you get of f with a batch of fuel and you're not behind the 

power curve on t he fuel , the 4 or 5 pounds it would cost you 

to start and stop at the proper place to get good Ear th-Moon 

photogr aphy enroute - -

I think you can get those pictures even dur ing PTC, provided 

you select either 270  or 90 , depending on which hemisphere 

the Ear th-Moon is in. To  us, it didn't make a bit of differ ence 

whether we were looking at the south pole or the nor th pole or 

which was up or down. That didn 't bother anybody. 

No, but I g ot a sneaki ng suspici on that a handheld 500 - mi lli meter 

picture is not going to be worth a hoot. We'll have to see 

when we get back. 

I don 't think a handheld 500 - millimeter is going to be wor th 

a hoot even if you're stopped. T he f act that it's handheld 

is to your detriment - -
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That·'s what I mean. If you'r e going to take that kind of 

photogr aphy, I thin k you have to stop and point the spacecr aft. 

Well, ther e is no way you could use a br acket for that 500 mil­

limeter . I t  points out the rendez vous window with the LM out 

ther e. Ther e's no r eason to do it. I think it's a good com­

ment to go ahead and select either 90 or 2 7 0 ,  dependent upon 

where the Ear th-Moon system is .  Well, you can at least look 

at them ever y time you go ar ound. 
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7 . 1  Preparat i on for LOI Burns 
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The onl;y thing that I can s ay is that preparation for the LOI 

burn went per the checklist . 

BEAN The only thing that I noticed was on the fuel line temperature 

of the SPS . It was up at 90 degrees at the start o f  the burn 

and this is where it had ri sen after the midcourse correction.  

The maximum limit is about 75 degrees . We were a little con­

cerned about that . We knew the ground was wat ching . I also 

not i ced that , as the burn started ,  the t emperature immediat ely 

dropped t o  7 5 ;  then , after the burn was completed , it rose 

again to 90 . And this was the s ituation for all subsequent 

burns . Another interest ing anomaly was that the oxidizer 

pressure on the SPS was 10 psi higher than the fuel pressure 

at the start of the burn . And then as the burn beg an the 

pressures equalized and stayed there . We never s aw thi s DELTA-P 

again for a maj or burn . I guess  it must have had something to 

do with regulator lockup . 

I might also menti on the performance of the PUGS . We monitored 

the PUGS duri ng the first midcourse correction . After the burn 

st arted , I moved the PUGS from NORMAL t o  FULL INCREASE and left 
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the PUGS unbalance meter j umped around a bit as the burn 

start ed ,  then s ettled down , and at the end of each burn indi-

c ated about 100 pounds increase which agreed with the usage ; 

that i s , the di fferences between the oxidi zer and the fuel 

gauge reading itself.  So it  looked like it  was a pretty good 

move to  go ahead and put it in INCREASE and leave it there the 

whole flight . 

GORDON O f  course , that ' s  going to vary depending upon each individual 

BEAN 

GORDON 

SPS engine . For our part i cular system , that was a smart way 

to go ; when we got all through with the SPS engine , we were 

down to 50 pounds increase and that was it . 

You ' re right . They were able to  predi ct it fairly well for our 

engine and i f  they c an do it for others , the crews will perhaps 

be able to do the s ame sort of thing with another engine . It 

worked well for us though . It s aved having to fool around with 

that during the burn . 

I f  we had fooled around with it , we ' d  have never caught up with 

it , because one t ime it did go to DECREASE , I think , and if you 

had gone there , you' d have never caught up . 
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7 . 2  SPS BURN FOR LOI 1 AND LOI 2 

The burns were nominal ; there i s  nothing to s ay about them .  

As a matter o f  fact , the engine shut off 6 s ec onds early on 

LOI 1 and LOI 2 was too bri e f  a burn to shut off on t ime . I 

think the ground had a better handle on the engine for t ime 

anyhow . Everything went by the checkli st . We went right by 

the LOI 1 abort rules .  We called out "tight , "  "loose , "  and 

"t ight . " I followed the stuff and monitored the burn to  deter­

mine whether we were in t ight or loos e  rules .  And I ' d  like to 

mention that we got fairly compli c at ed on mode I ,  I-A , II-A , 

I I , and all that bus ine s s  and really there were too many of 

those to  call out in the cockpit . 

So we went on the t ight /loose scheme . Whenever we were in the 

t ight rules , we called "t ight" ; when we were in loose  rules , 

we c alled " loose" ; and then we went back to "tight " and in that 

way we let the modes fall out where they would - -

Where they would i f  we shut down . 

- - i f  we shut down . And all that I-A and I I-A bus ines s ;  

whether it was APS/DPS or DPS only or anything l ike that ; 

whether it was a 2-hour or 3 0-minute one ; that got kind of 

compli cate d .  They were s imple when we first start ed out about 
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thing . I think it ' s  a good exerc i s e  though , because we had a 

lot of confidenc e  before we went that we could burn both the 

DPS and the APS to get ourselves out of trouble . And s o  in 

that s ense the whole thing was a good exercise .  

7 . 4  Maneuver for AOT Star Obs ervations 

We were in a pos it ion , when we entered the 1M before LOI and 

when we entered it after LOI , such that Al was s at i s fied that 

he had s een enough through the AOT . 

Well , we saw D i ck Gordon out one of the hatch windows . 

Yes , he can look right in the command module i f  you put it in 

the back det ent . 

Yes . I can look back and see  their eyeball . 

7 . 5  Communicat i ons 

1M communi c at ions were as adverti sed when we powered up . 

7 . 6 Televis i on 

The televi s i on worked in lunar orbit as well as anyplace els e . 
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7 . 7  TUNNEL MECHANICS AND PRETRANSFER OPERATIONS 

The tunnel mechanics  and pretrans fer operat i ons were straight­

forward . We had a set of checklist items that we packed and 

took over at the vari ous t imes . 

7 .  8 IVT to  LM 

IVT was no problem . We were all over there at one t ime or 

another . 

Yes . Everyone whi st led in  and out . I don ' t  know about anybody 

els e , but I never got disoriented going back and forth . It 

seemed relat ively easy to me to straighten out where I was 

going . I could go in and out head first or feet first , in 

either dire ct i on , and it didn ' t  make any di fference . 

7 . 9  LM Entry Status 

That was in good shap e .  We ment ioned the upper hat ch mi cro­

switch . That was the only anomaly that we noted.  

7 . 11 Hous ekeeping 

I think that the LM stowage i s  excellent . It ' s  well worked 

out and well thought out ; everything worked and we had no prob­

lems . 
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7 . 12 Power Trans fer t o  LM 

Power trans fer was nothing . 

I don ' t  know why we even t alk about that . RESET � OFF ; not too 

di ffi cult . 

7 . 13 Landmark Updates and Tracking 

I really don ' t  think t here ' s  much to comment about . The pro­

cedure is established . The attitude s �  the 0 . 3  deg/s e c  pit ch 

rates � were easy to perform . You need a good map , a good 

photo of what you ' re trying to look at . And when you look 

through the teles cope the landmarks ought to be easy to recog­

nize . The AUTO OPTICS feature of  P22 puts you so close to  the 

actual landmark t hat there i s  j ust no doubt about it , but it ' s  

reassuring to have a good photograph of  the landmark and to 

know exactly what you ' re going aft er .  The hM does occlude the 

t arget for a cons iderable t ime and I think the ground has 

already worked out those  attitudes to make this an easy t ask . 

All I c an say i s  that it was easy . There i s  no question about 

anybody ' s  ab ility t o  do that . I think it ' s  one of the eas i er 

things and I was surprised that it was as easy as it was from 

the experiences that we have had in  the CMS . I have a recommenda­

tion here in that part icular regard . They ought to provi de 
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their flight s . We have picture s  of them and , becaus e we have 

pictures , we could make slide s  for use in training -- sli des o f  

the  exact landmarks you ' re going t o  be looking at in lunar 

orbit . That really didn ' t  make much di fference , but it gives 

you a l ittle warmer feeling as to what you ' re going to be 

looking at . 

7 . 14 IVT to CM 

The s ame remarks apply as going the other way .  It ' s  a two-way 

street t o  that tunnel . 



\ 
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8 . 0  LUNAR MODULE CHECKOUT THROUGH SEPARATION 

8 . 1  Command Module · 

8 . 1 . 1  CSM Power Trans fer 

8-l 

This is the CSM power trans fer to 1M at 104 hours ; it was done 

on t ime and on c all from the LMP . It was done without any 

parti cular problem ,  as expected . The time interval between 

that power trans fer until closeout , of course ,  helped Pet e 

finish putting on his  PGA , making sure the z ippers were all 

locked out and s e cured.  

8 . 1 . 2  Tunnel Clos eout 

Tunnel closeout was actually accomplished in the suit with 

helmet and gloves on . There was no parti cular problem . We 

had plenty of practi ce with that tunnel , during trans fer 

and coast . We were into the 1M on a c ouple of occas i ons . We 

had already had a chance  t o  look at the t unnel hardware , and 

it all performed and operat ed properly . Pet e  put the drogue 

back in the tunnel ; I installed the probe , hooked up the 

umbilicals , preloaded it , and then cocked all the docking 

lat ches . All of them cocked with two strokes with the excep-

t i on of the three that were called out during translunar c oast 

as being only parti ally expanded . They weren ' t  all the way in 

and it was expected it would only take one stroke to  c ock those 

(' - . -
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and everything went according t o  plan . The hatch was put in 

without any di fficulty what soever . When locked and s e aled , the 

tunnel bled down to  approximately 2 psid where it was stopped.  

The integrity check of the c ommand module was c onducted at that 

time and there were no leaks . The tunnel was bled down the rest 

of the way .  It was a smooth operat i on .  As s oon as that hat ch 

was in  place and secured and the integrity check completed , I 

removed my helmet and gloves and stowed them . 

8 . 1 . 4  Undocking 

The undocking , from the maneuver to  the undocking attitude , was 

done us ing the P30 and P4l from the PAD values s ent up from the 

ground previously . That went without a hit ch to  DAP maneuvering , 

and no part icular problem was experienced . We c ould have been 

in the s imul ator for all I was concerned . The soft undocki ng 

was done on t ime . The EXTEND swit ch was hit j ust  momentarily . 

I gue s s  I was a l ittle surprised  at the speed at which that 

probe actually extended and at the reaction when it hit the 

end . I suspect , in wat ching it , there was a l ittle rebound 

when the LM hit the end of that probe . There was nothing large 

or excit ing , but it was a rebound that I really hadn ' t  quit e 

expected . Neither veh icle showed any tendency to diverge or 

o s c i llat e  or anything ; everything was quite stable . I s at 
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sure that they didn ' t  os ci llate  or have any perturbat i ons . 

Then whi le I was holding the probe switch to  the EXTEND pos i-

t ion , prior to aft translat i on - for about 2 seconds - the 

vehicles parted cleanly without disturbing e ither veh icle ' s  

att itude . The command module was in SCS ATTITUDE HOLD at the 

t ime with RATE , LOW , and DEADBAND , MIN , and the DAP had b een 

previously configured to CSM ONLY . 

As soon as we s eparat e d ,  I switched the probe back to  RETRACT ; 

and , without really try ing to  stationkeep at that very minimum 

distance ,  I let that s eparation velocity imparted to  the two 

vehi cles j ust translat e  the CSM away away_ from the LM .  It j ust 

slowly dri ft ed back unti l  I suspect we had probably 100 to 

150 feet , s omewhere in that vic inity , at s eparat ion t ime . It 

was smooth . Nothing unusual oc curred other than that rebound 

that I did not i c e  when the probe hit the LM .  

8 . 1 . 5  Att itude Control Modes 

It was a l ittle b it different s eeing the 1M no longer on the 

nose after 3 days or some 104 hours . But as far as the control 

modes are concerned , the DAP provided an excellent control mode 

with no parti cular problems at all . 

L l  
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8 . 1 . 6  Undocking and Separati on Photography 

The undocking and s epar at ion photography , sequent ial and 

Has s elblad , was conducted without any part i cular problems . 

Hopefully , we got some good photography from thi s whole sequence . 

In fact , the televi s ion was on during this time , and I had the 

monitor down between my legs . It was on the ext endable storage 

c ompartment , right above the numb er 1 c ouch , right above the 

s e at belt right between my feet . I could actually s ee the 

pictures that the TV was t aking and oc cas ionally , I reached 

over and adjusted the zoom control as well as the focal length . 

The TV was mounte d  in the r ight-hand rendezvous window . 

8 . 1 . 7 Formation Flight 

There really isn ' t  much to be s aid about that . The c ontrol 

modes were with the DAP set for att itude control ; I used the 

translati onal hand controller sparingly , if  any at all , to 

keep the 1M in sight within the field of view of me , the 

16-millimeter DAC , and the televi s i on camera . 

8 . 1 . 8  LM Inspect ion Photography 

We really hadn ' t  done any inspection of the LM.  We  were well 

as sured that all four gears were down and locked . I c ould 

see  three gears before separat ion , so I knew they were out and 
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or ne c essary at this ti me . Ph otography was taken i n  conj unction 

with the undocki ng and separati on ph oto graphy . I t  was kind of 

lumped a ll into one bi g package . The separation maneuver was 

simple in i tse lf. I mi ght stop here j ust before I me ntion 

that. Pete had menti oned i n  hi s se cti on on the LM debriefing 

that there was some out- of-plane . I n oticed this also , that 

the LM drifted sli ghtly to my left , but after I dri fted off t.o 

the righ t ,  a small di stance , i t  see med to stop and stab i lize and 

there wasn't any parti cular concern. I di dn't waste the fue l 

tr yi ng to get back in plane for the separati on maneuver. I did 

an other P30/ P4 l  separati on atti tude ; and , ·  as would be e xpe cted 

wi th a 90-de gree orbital trave l, there was no , or hardly any , 

atti tude cha nge at all. I t  was more or le ss a re- trend maneuver 

than anyth i ng e lse , or a trend maneuver , unti l the separation 

attitude . That's the poi nt i n  ti me a 2 . 5-ft/se c Z-translation 

was perfor med and we were separated. 

8. 1. 1 0  Re nde zvous Radar and Opti cs Che ck 

All I can say i s  that they wor ked okay. My VHF corre sponded 

with Pete ' s  rende zvous radar and , at that parti cular ti me ,  

there was no concern ab out the optics che cks. I n  fact , I 

wai ted for quite a whi le before I e ve n  went to the P20 attitude 

to take a look . at the LM thr ough the opti cs. 



8-6 

BEAN 

CONRAD 

BEAN 

8 . 2  LUNAR MODULE 

We ingressed the 1M exactly on t ime . The only di fference 

between the checkl i st and what we actually did i s , both Pete 

and I suited up before we got in the LM .  I think thi s  i s  a 

good plan . Thi s  way , we were both able  t o  li sten all the t ime 

to what was going on during the 1M checkout , and als o , didn ' t  

h ave any unusual c ircumstances  come up when I was supposed to 

go back into the 1M and put on my suit . 

We didn ' t want to make a change t o  the flight plan becaus e we 

weren ' t  sure whether it would work or not . Li stening to pre­

vi ous occurrenc es , s ome people had problems suit ing and s ome 

did not . Now all three of us are small , and we all three man­

aged to do the suiting exer c i s e  in the amount of t ime laid out 

for one person . All three  of us had no difficult ies getting 

in  the suits by ourselve s . The only help we gave t o  e ach other 

was to actuat e  each other ' s  zippers . 

Just as we were gett ing suited up , the doctors c ame up with a 

comment that my biomedical harnes s wasn ' t  working . So , we had 

to stop and spend about 1 5  or 20  minutes replacing s ensors . 

My only comment here i s  that they ought to have a handle on 

the s e  sensors . By the t ime you finally get to the Moon , i f  it 

looks l ike one of them ' s  going to be going bad about that t ime , 
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s ors and find the one that 1 s bad and fix it . Actually , we had 

to  t ake off three of them before we found the bad one . That was 

at a b ad time to go through that exerci s e . We could have done 

that the night before . No use waiting unti l  the last minute . 

8 . 2 . 1  Power Trans fer Activat i on and Che ckout 

Everything went exactly as planned . The trans fer t ook place 

at 104 : 00 : 00 .  All the c aution lights , warning lights , and 

operat ional checklists were completely normal . The voltage 

on the batteries was a l ittle bit lower than would normally be 

the c ase ; we had one low voltage t ap , because we ' d  gone in and 

activat ed the 1M two previous times , but thi s  didn ' t  give us 

any problem at all . We just went over the high taps immedi-

ately and the rest of the checkout progressed normally . 

8 . 2 . 2  ECS and Suit .Loop ( Cabin  Atmosphere ) 

ECS and sui t  loop operati ons were normal all the time . The only 

difference we encountered was the suit integrity check that was 

performed after separat ion and prior to des c ent . Thi s  normally 

i s  done at 3 . 7  pounds above cabin pressure . We didn ' t  do that . 

We did that only at about 2 . 5  pounds above c ab i n  pressur e , 

because my ears were stopped up at that t ime , and I was unable 

to clear them . 
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8 . 2 . 3 VHF and S-Band Communicat i ons ; 

Steerable and OMNI Antennas 

They were all excellent ; operated j us t  exactly as we h ad hoped . 

8.2 . 4  PGNS Activat i on and Self-Test 

" 

We got two alarms , neither of  whi ch was expecte d .  Although I 

closed the ground , I wasn ' t  too concerned about them . If I 

· remember correctly , we c ame out of  STANDBY and brought the 

computer on the line . We got an alarm , an 1100 s eries  alarm , 

whi ch was "uplink too fast . " Then in doing VERB 3 5  (Warning 

Light Check and DSKY Light Check ) , we got another alarm whi ch 

s aid "PIPA fai l . " But PIPA is  not in use , which was a 212 alarm 

i f  I remember correctly . Those  were the only two anomalies . 

Everything els e went exactly as per act ivat ion checklist . 

8 . 2 . 5 AGS Act ivat i on ,  Self-Test , 

Calibration , and Ali gnment 

Thi s  went per the checkli st . We als o  looked at some eras able 

memory locat ions that were voi ced up the previ ous day from the 

ground t o  see i f  they had been affe ct ed at all by the lightning 

strikes we h ad at launch ; they were not . All the numbers were 

exactly per the dat a  that had been voi c ed up . 

The only thing I noti ced that was slightly anomalous was when 

we performed PGNS to AGS alignment - when I would check the 
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would j ump about a quarter of a degree and s ort of roll and 

pitch . The b all  would j ump .  At other time s , when I would make 

that alignment , it would remain perfe ctly still , indica-t i ng ,  I 

gues s ,  a perfect ali gnment . On all the se c as e s , we di d a 

VERB 40 NOUN 20 beforehand , and I never did figure out exactly 

why it didn ' t  make a perfect alignment each t ime . 

8 . 2 . 6 Ordeal 

The ORDEAL worked as adverti se d .  

8 . 2 . 7  Deployment o f  Landing Gear 

Deployment of the landing gear left no doubt i n  our minds that 

the pyros fired . Dick was able to see  three of the four gears 

from the c ommand module and we got a gray talkback , whi ch indi-

c ated the gears  were down and locke d .  Everybody was sat i s fied 

that the gears were down and locke d .  Therefore , we proceeded 

as planned on the undocking and we did no turnaround for Dick 

to inspect downlock . 

8 . 2 . 8 DAP Loads 

The DAP loads went as they were l i sted in the checklist and 

updated from the ground . 

L f 
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8 . 2 . 9 Rendezvous Radar Landing Radar Self-Test 

We had two minor anomalies  on the rende zvous radar self- check . 

Our first anomaly on the rende zvous radar check was that we did 

not get 500 feet as advert i s ed on our tapemeter . We got 

4 9 3  feet . The systems spec i fi c at i on number was 500 feet , and 

4 9 3  feet were spe c i fied for our part i cular radar . The check­

l i st did not reflect our spec ific  numbers . This  i s  s omething 

that we argued about before flight , that we did not want a 

spe c i fi c at i on number in  there . We want ed our right numbers i n  

there . Somebody chose  to di s agree with us and cont inued with 

the spe c i fi c at ion numbers . 

The other anomaly , although it di dn ' t  affect us becaus e we were 

never at gre at ranges , was that our power was sli ghtly low . It 

should have been on the order of 3 . 7 volt s . It was 2 . 65 volt s , 

and it remained that way throughout the fli ght . We achieved 

lockon , both on the lunar surface and in flight , at s ome 

240 miles or s o  with no problem at all . 

The rest of the checkout , the four gimbal angle readout s , the 

plat form alignment , and everyth ing went per checkl ist . The one 

thing that we did was that anytime we c ould get ahe ad on the 

checklist  by t aking whole blocks at a t ime , we would go ahead 

and do these  early . Now our very last SIM before we left 
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as i n  f l ight , i n  that we pre s s ur i z e d  t h e  RCS early ; we got our 

torquing angl es b ack un from t h e  ground b e fore we lost MSFN on 

the f i r s t  pas s , i n s tead of h aving to wai t  unt i l  AOS on the 

s e c on d p as s .  Th i s  alloved us t o  many t h in g s  don e i n  ad-

van c e . D i c k  got the tunnel c l o s e d  out , we h ad t h e  1M 

c l o s e d  out e arly , and we were in the in dependent mode st i l l  

docked well i n  advan c e . We had our R C S  pre s s ur i z ed in advanc e .  

As a mat t er o f  fac t , I th ink we that done far enough in 

advanc e  that the ground was ab l e  t o  ob s erve RCS pre s s ure , whi c h  

w a s  not a r e quirement . Therefo r e , when we c ame up on t h e  s e c ond 

p as s , we man aged t o  get our really t i ght one out o f  t h e  way 

e arly , be fore D i c k  di d h i s  t r acking and the R C S  checkout , h ot 

and c old fire . Th i s  would not have work e d  as smoothly h ad we 

not pract i c ed th i s  with the groun d , and the ground was ant i c i -

pat i ng our 

You c an ' t  do enough o f  t h es e  SIMS with Houston so t h at Houston 

get s us e d  to the indivi dual c re•r and how they op erat e . We let 

them know th at ve ;.;rere to hus t l e , they were ant i c i pat i n g  

our hus t l i ng , and they were for us . Th i s  r eally worked 

advan c e  were c onc erned . ilad we run i nt o  a prob l em s omewhere 

along the l i n e , we would have had more than ade quat e t i me to 
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s o  we had a lot of dead time , whi ch i s  the way it  ought to  be . 

8 . 2 . 10 Undockin� 

Now , we were all che cked out and ready to go and s itting around 

wait ing for undock ing . The s oft undocking worked very well . 

When Di ck undocked , we hit the end of the probe , and there were 

s ome very slight longitudinal o s c i llat i ons ; but the probe damped 

it very well . When he undid the capture lat ches , the two spac e-

craft were completely null to e ach other and did not s eparat e .  

Dick phys i cally had t o  back off . I had no indi c at i ons from either 

the AGS or the PGNS that we got any velocitie s , if I remember 

correctly . What we really got was s ome slight PIPA b i as , in 

the order of 0 . 1  ft /s e c , whi ch was well within anything that we 

were going to  null . So , we never nulled anything in  s eparation .  

8 . 2 . 11 Format ion Flying 

Formati on flying worked very well . I did  the yaw and pitch 

maneuver ,  and aft er that Dick did nothing but s lowly dri ft away 

from us . We were so well stabili zed at undocking that the l ittle 

SEP maneuver that Di ck did to  back away from us at undocking was 

about the only t ime he touched anything . 

We remained in good s ight of each other all the t ime . Neither 

spacecraft imparted velocity to the other or to it self . 

. . 
�.' 
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8 . 2 . 12 SEPARATION 

Dick performed the SEP maneuver , and for s ome reason it looked 

out of plane to me . I don ' t  know why . They may have gotten a 

slight amount of out of plane , but very small . It did look like 

he dri fted a little b it out of plane to our left as we faced him , 

whi ch would have been to  his  right . At that point , we bus ied 

ours elves with the time-line portion of our che cklist , whi ch was 

to get into the landing radar che ck and ,  as s oon as that was 

done , to perform our first ali gnment in the darknes s .  

8 . 2 . 13 Lunar Landmark Recognit ion 

Lunar landmark recognition was e asy . MSFN relay was not us ed 

by the LM. 

When Dick was doing his maneuver ing to  the landmark track atti-

tude , he had the  S-band antenna in AUTO TRACK .  Sure enough , 

j ust like they s ai d  prior to  fli ght , when he fired h i s  thrusters , 

I could hear the antenna move . It would come back to  it s  AUTO 

track pos ition . I had forgotten to put it in either the OMNI 

or the SLEW pos it ion , whi ch I think i s  a lot b etter than AUTO 

track ; becaus e , when he drives it off with his thruster s , it ' s  

likely to lock up on the side lobe or s omething l ike that . 

-
� - -
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So , I would recommend next time that we either go t o  OMNI during 

that period or to SLEW . The antenna makes a lot of  noi s e , and 

you c an hear it move around . 

The medi c al kit i n  the 1M does n ' t contain any Afrin and it  ought 

to . When you really want to  have the ability to  clear your ears , 

i f  you ' re a bit  stuffy , it ' s  before you go EVA . With no Afrin , 

you ' re going to b e  stuck . We had t aken some over from the 

c ommand module . 

I noti ced that you need to  use the restrai nts i n  the 1M i f  you 

don ' t  have on your pressure suit . If  not in the suit , you didn ' t  

really need t o  attach any restrai nts ; you could float about and 

do whatever you h ad to do . But in the suit , you need to  attach 

a restraint . The TSB over on Pete ' s  s i de - the lower loop on 

the back s i de - i s  supposed to hold it down . It does not per-

form that function becaus e the dimensional relat i onship between 

the place that it  hooks in and the place that it hooks to  the 1M 

allows the TSB to  float up , and it tends to bother you . That 

ought to b e  rearranged s o  it holds it down . 

The K- factor update from the ground c ame up in about 1 minute 

after  we updated the AGS . That ' s  the way it ought t o  be . We 

never touched it  aft er that . The rate needles had the s a.'lle 

problem that they ' ve had on all previous flights ; i . e .  , when we 
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whereas mine was reading plus 0 .  5 .  Did that ever b other you? 

No , because the only time that I flew manually , whi ch was after 

asc ent , I had radar lock and I never used the rate  needles . 

There was no reas on to . We did all our AOT work by AUTO maneu-

vering the st ar ;  and then I flew i n  PULSE again and us ed the 

att itude error needle s to indi cate what I was doing . 

As s oon as we undocked , we got on the SEP checklist ; and that 

went e xactly the way the checkli st was written . There were no 

anomali es ; everything worked as advert i s ed . The b all angles 

were good . The landing radar self-check went exactly as adver-

t i s ed .  The nwnber s ,  which  I believe were our radar numbers , 

c ame in perfectly . We knew -vre had a very good l anding radar . 

We went all the way through to  SEP , and Al got s ome pi ctures of  

CSM SEP . Unfortunat ely , that ' s  the magazine we left on the 

lunar sur face . SEP was at 108 : 24 : 22 , and the t ime line had it 

publi shed as 108 : 24 : 22 . So we were in good shape , ri ght on to  

nominal . 

The changes we made in the PAD , so  th at they were shorter than 

thos e on Apollo ll , worked out real well . I don ' t  think we had 

a b it of  trouble gett ing the informat i on or copying it . It 

didn ' t  interfere at all with all the other things that we had 

to do . So I think the PADs are in  pretty good shape . 
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We were pas s ed the proper t orquing angles that were to  meet our 

limit s , whi ch were quite wi de anyhow . Our torquing angle s  were 

very low on our ali gnment . Al and I had pract i c ed doing a two­

man alignment . Al looked at the stars . I flew the vehicle and 

ran the computer , and we got the al ignment done in pretty snappy 

order . I think Al c ame up with 00001 on h i s  first alignment . 

Is that right ? 

I can ' t  remember . 

They were all good . 

Ye s .  I think that ' s  the way it ought to b e  done . That ' s  a good 

way to dQ the ali gnment . It lets the fellow who ' s  looking out 

at the stars keep his  night vi s i on up . He doesn ' t  have to  t ake 

his  eyes out of  the AOT . Pet e was down there using the att itude 

error needles , whi ch worked real well , and punching the computer . 

We were able to do it very rapi dly without any errors . There 

weren ' t  many change s pas sed from comput er to AOT to comput er . 

Everybody had something to do , and it went very rapi dly - the 

s ame way on the lunar surface and the s mne way after as cent . 

Yes . We worked three marks for a start , and that seemed to give 

us very good alignment . Our rende zvous radar check , which came 

before the ali gnment , went as advert i s e d .  The tapemeter checked 

out . The needles che cked out , and the PGNS readouts in VERB 6 3 
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for the alignment , Capella and Rigel , were good stars . We had 

no di fficulty finding them . 

The AUTO maneuvers were smooth . As soon as we had done that , 

we went to DOI att itude . We went through our checkli st and s et 

up for DOI , and did it exactly from the checklist  on the t ime 

line . 
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9 . 0  DOI THROUGH TOUCHDOWN 

9 . 1  Command Module 

There was no particular problem with thi s one . I had the 

9-1 

P76 PAD ready to go in the CMC for updating the LM state vector . 

As a matt er of fact , I watched the DOl burn through the opt i c s  

and it was kind of funny t o  see that engine burning right at 

you during the burn . Through the s extant it was almost like 

looking right straight up the tailp ipe of an airplane . That 

obj e ct was out there and I was looking right down the des cent 

engine noz zle , watching the burn . Through s extant , of course , 

it  looked like it was r ight next to me . We were only 3 . 4 -

3 . 5 miles apart during that t ime . 

9 . 1 .  3 Optics  Track - Ease of  Tracking LM 

There was no particular problem here and as far as  the opt i c s ' 

ability t o  look at the LM ; I could read it through a telescope 

or the s extant . It was eas ily visible and tracking with both 

optics  was exceptionally smooth . I gues s  you might s ay it was 

a pleasant surprise , from the experience that most of us have 

had i n  the s imulators -- that the opti c s  drive in the CSM was 

excepti onally smooth . It was really a s imple matter of being 

able to follow the 1M throughout this whole phase . 
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9 . 1 . 4  SXT/VHF Track 

All thi s  after DOI was no parti c ular problem . I put in a P76 . 

Preferred tracking axis was verified right on the LM and there 

was no particular problem . The VHF ranging was good . It 

stayed locked on . There was no particular problem and the 

sextant , of course , was tracking the LM .  Now , s omething hap­

pened here - I had planned to follow the LM down from DOI to 

PDI using the s extant and VHF tracking to update their stat e  

vector . For s ome reason , I was doing s omething with the com­

puter and at the t ime there was a NOUN 39 right after the P76 

was i nserted on VHF ranging . I t  was a fairly s i gni fic ant one , 

rather large , and without even thinking or recognizing what it 

was at the t ime , I was doing s omething other than worrying about 

tracking o f  the computer . I looked up there and saw those  

numbers and I j ust proceeded t o  get back in a normal 

P20 s equenc e and I ' ll be darned i f  I didn ' t  proceed with a very 

bad NOUN 49 , whi ch I should have rej ected . It was the first 

one that c ame i n .  And , of cour s e , the computer accepted it 

and it kind of blew the state  vector . I looked out the s extant 

and s aw the LM again , but then I really wasn ' t  very concerned 

about keeping the LM state vector up to date . In fact , by 

accept ing that bad VHF , the LM state vector was e s sent i ally 

lost ; so , rather than be conc erned about tracking the LM from 
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about it . 

When did you put that in?  

Right aft er DOI . 

The first mark? 

Yes . 

How bad was it?  

It  was s everal hundred miles or  s omething . It  was j ust out to 

lunch ; it was j ust nothing there . I gue s s  it was taken at the 

t ime the VHF was coming in . I should have known beforehand 

not to ac c ept those  particular marks .  Without thinking , I j ust 

reached up and hit the PROCEED button , without recogni zing there 

was a NOUN 49 s itting there . 

9 . 2  Lunar Module 

9 . 2 . 2  DPS/DOI Burn and Performance 

The DOI burn was exc ellent . The burn was on t ime . The res id-

uals were zero , plus 0 . 2 ,  and minus 0 . 6 . The AGS residuals were 

plus 0 . 3 ,  plus 0 . 1 ,  and minus 0 . 6 . Because we had very good 

agreement , we didn ' t  exer c i s e  the rende zvous radar opt ion and 
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puter showed that it  put us in 60 . 5  by 8 . 9 ,  which  was very 

close to the pads I us ed for DOI . 

The AGS showed 60 . 5  by 8 . 5 .  

We immediately went to the PDI attitude , 01090 , which  left us 

face-down looking at the Moon . From that inerti al attitude 

we watched ourselves pas s  from fac e-down through local hori-

zontal to pitch-up at  PDI .  It gave us an exc ellent look at the 

Moon going around ; and we had a relatively easy checklist  at 

that point . We reset the DAP and our 20-degree stick and 

accomplished the checklist , put on the helmets and gloves , 

buttoned everything down , put the COAS in the overhead window , 

and went right down the line . We had lots of t ime . We brought 

on the asc ent batteries . Did we bring them on early that time? 

The ground wanted us to bring them on . One time they wanted 

us to bring them on early . I gue s s  battery 5 was a little low. 

It took a little longer to heat up later . Now , we got to our 

perilune and alt itude checks and that ' s  a plac e that we didn ' t  

realize  any error c ould crop up . It turns out that the pre-

dieted perilune and altitude checks at PDI are bas ed on the 

command module being in s ome fixed orbit . It turns out that 

Dick was not in  that orbit . We reali zed something was wrong 

with the checks because , not only did it show us high , but it 
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grew from 56 000 feet finally up to  64 000 feet ; and the ground 

said , "Forget it , " because they had a good track on us and said 

that we were still showing a 50  000-foot perilune -- right on 

the money . 

I ' d like t o  recommend that this check be eliminated . It ' s  j ust 

busy work . As  you c an see , it  didn ' t  provide any intelligenc e 

that let us make a dec ision . No matter what the numbers would 

have come out on that , I think we would have gone ahead and 

made the landing j ust as we did becaus e it showed us diverging 

from our nominal PDI altitude and headed up . So , unless  we 

c ome up with something better , whi ch I don ' t  think we need with 

the way the PGNS i s  working and with good ground tracking , I 

think we ought to  eliminate it . Thi s will give you more t ime 

to prepare for PDI ;  to look out the window and make sure all 

i s  in order . 

9 . 2 . 7  VHF Ranging 

We were on the VHF ranging mode for the c ommand modul e . We 

could tell when he locked up . We c ould hear the tone s . It 

never bothered us , and I ' m sure that Dick got the informat ion 

that he wanted . 

I 
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9 . 2 . 8 MSFN Acqu i s it ion Via PCM High and Update PADs 

The c ommuni cat i ons were exc ellent . The PAD updates were given 

on t ime , and as Al already c ommented , were easy to copy . We 

never had any trouble with t elemetry that I know o f .  We had 

good t elemetry all the way , I think . 

I ' ve got one comment . I noti c ed , when we were coming i nt o  PDI , 

that there was a lot of background noi s e . I gues s  it  must have 

been on the S-band . It had sort of a r oari ng , whi stling sound , 

and it pers i sted for about 10 or 1 5  minutes . I don ' t  exact ly 

remember when it stopped , but it  finally c eased so that from 

PDI through landing , we didn ' t  have that sound . 

Yes , I remember that now. It didn ' t  really i nterfere with the 

COMM because the voi ces  were good and loud . Thi s  whistling , 

windy s ound was on there . 

9 . 2 . 9  PDI BURN ; PGNS PERFORMANCE AND PROCEDURES 

We got a GO for PDI ,  went into P63 and had our final trims 

brought on the landing radar . We had i gnit ion on t ime and the 

engine was very smooth .  It throttled up right on t ime . We 

started down the traj ectory. and , because I c ould not see the 

ground , I religiously kept my head in  the cockpit and used the 

ENTER button at 30 seconds , l minute , l minute and 30 seconds , 

and right on down the line , carefully checking the PGNS first 
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PGNS . The AGS and PGNS stayed i n  very , very good agreement . 

We got the ED batteri e s  checkout . They c ame up with a NOUN 69 

at plus 4600 feet , i f  I remember c orrectly . 

4200 feet . 

Plus 4200 feet at about a minute and a hal f .  We ent ered it . 

The ground read it so that it was okay . We pushed it into the 

c omputer . Thi s  s e emed to be the right number later on because 

it looked l i ke we were t argeted right dead smack in the c enter 

of the crater . The landing radar came i n  exactly as predi cted 

at 41 000 feet . Here , I noti c ed something that is di fferent 

from the s imulator . The altitude beam locked on and apparently 

the velo c i ty beam locked on also . Now ,  in  the s imulator , i f  I 

remember correctly , the veloc ity l ight will not go out unt il V
I 

i s  2000 feet per second or les s .  Apparently , the lockon l ight 

·i s i ndependent of the 2000 feet ; that i s , when i t  will take 

veloc ity i nformat i on .  The alt itude light went out and shortly 

thereafter at a higher veloc i ty t han 2000 feet , the velocity 

l ight went out indicating a lockon . Now , I ' m sure that the 

computer did not use thi s i nformation . So we got to a V
I 

of 

2000 feet , whi ch was different from what we had seen in the s imu-

lator . That ' s  the only differenc e that I noted between flight 



9-8 GQb'E'PFbLitt'-a 
CONRAD and simulator duri ng P63 .  The other c omment I have in P63 ,  
( CONT ' D ) 

CONRAD 

and it  didn ' t  bother me too much although I c ommented t o  Al 

about it  several t ime s , was the fact that we had considerably 

more RCS activity than we had noted in the s imulator ; but Neil 

also menti oned that , all the way down , he had more RCS act ivity 

than he had noted . So , I think thi s i s  due t o  radar updat ing . 

Our DELTA-H , the first t ime I noticed  it , was a minus 1100 feet 

and it had some noi se  on the radar . It j umped to 1900 feet and 

steadied out between 1100 and 1900 feet . We watched it  for a 

few s econds , and the ground gave us a good update whi ch we did . 

I ' m sure that we were taking radar data at some 39 000 feet . 

9 . 2 . 11 BRAKING 

The throttledown did not happen �uite as predicted .  It seems 

to me we were off by a s econd . I don ' t  remember whether it 

throttled down a second early or a second late . I believe it 

throt t l e d  down a s e c ond early . I think they gave us a throttle-

down at 6 plus 22 and we throttled down at 6 plus 23 or 24 or 

something like that . But it was close enough that we felt that 

that part of it was going all right . Every once in  a while , I 

took a peek to see  i f  I could s ee the hori zon ; and , along around 

2 5  000 feet , I c ould s ee the hor i z on out o f  the bottom of the 

window , but seeing it didn ' t  help so I went back on the gages . 

I ' ll have t o  go back to the t ime period of our al ignment . 

L 
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CONRAD We used the COAS opt ion and pumped in a 40-degree angle for 
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the LPD . It was easy to read the LPD in darkne ss  and see where 

the star was . We had a reading of 0 . 8  degree right and 

0 . 2  degree down , whi ch was where the star was located . Thi s 

showed a lot smaller yaw bi as than we thought we had . I thought 

that the number s were insignificant , and in the nois e  level for 

me to worry about them . I was going t o  interpret the LPD j ust 

the way I s aw it . We went into P64 at - -

7000 feet , and I think we hit high gat e  right on the money . 

9 . 2 . 13 Final Approach 

As soon as  we started the pitch maneuver ,  I proc eeded on the 

computer t o  enable LPD and immediat e ly went outside the window . 

For the first couple of  seconds , I had no recognit ion of  where 

we were although the vis ibility was excellent . It was almo st 

like a black-and-white paint ing . The shadows were extremely 

black , illustrat ing the crat ers and all of the sudden , when I 

oriented mys el f  down about the 40-degree  line in the LPD , our 

five-crat er chain and the Snowman stood out like a sore thumb . 

I start ed asking Al right away for LPD angles ; as best as I 

could t ell , we had absolutely zero out -of-plane error . We were 

targeted r ight dead smack in the middle of  the Surveyor crater 
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we got down around , as I remember ,  23.00 feet or so . I LPD ' d 

one right to move it o ff the crater and he aded for the landing 

area short of the crater . At that point , I listened to some 

more  LPD angles from Al and I had the feeling that I was a 

little high ; so I LPD ' d  two clicks short , and I let it go for 

a while . Then I dec ided that I was going t o  land a little short 

and Al called out s omething like " 30 s ec onds worth of LPD 

remaining . "  I gave her one click forward , let her go for a 

while , a�d decided we were  high and fast . I didn ' t  like the 

s i ze of the area short , where we had normally been trying to 

land , and I looked for a more suit able plac e .  At the same t ime 

I took over manually at about 700 feet and immediat ely killed 

the rat e of descent . It looke d  like we were going at the ground 

like a bullet . I had plenty o f  gas and I wanted enough time to 

look around . At that point , Al got a little nervous because 

I had killed the rat e of  desc ent to 3 feet a second at 500 feet . 

I left a very high pitch angle on it , on the order of 30 de-

grees , because we were moving �uite fast and I wanted to get 

stoppe d .  I had the horizontal veloc ity under control about 

the time I pas sed the near edge of  the Surveyor crat er . I 

saw a suitable landing area between the Surveyor crater and 

head crat er , whi ch now meant I had to maneuver to my left and 

sort o f  fly around the s ide of  the crater , whi ch I started t o  

L 



9-ll 

CONRAD do . I gues s  I wheeled it pretty hard , be cause Al c omment ed a 
( CONT ' D ) 

couple of  times that I was really cranking her around and I 

told him it was no problem . I had everything under control 

and I did increase the rate of desc ent after he called my att en-

tion to the fact that we had leveled off quite high at 500 feet . 

I got down as soon as I got over the area that I wanted to land 

on . To me , it looked like a perfectly smooth , good area , 

between head crat er and Surveyor crater and I started a vert ical 

des c ent from a relatively high alt itude , 300 feet at le ast . 

It may turn out that I actually backed up a little bit ; but I 

don ' t  think so . As soon as I got the vehi cle stopped in hori -

zontal velocity a t  3 0 0  feet , we pi cked up a tremendous amount 

of  dust ; much more so than I expected . I c ould see the boulders 

through the dust , but the dust went as far as I could see in 

any direct i on and c ompletely obliterated crat ers and anything 

else . All I knew was there was ground underneath that dust . 

I had no problem with the dust , determining hori zontal or 

lateral veloc it ies , but I c ouldn ' t  tell what was underneath me . 

I knew I was in a generally good area and I was j ust going to 

have t o  bite the bullet and land , because I c ouldn ' t  tell 

whether there was a crater down there or not . We came d.own 

with a relat ively low descent rate . I think I speeded up to 

about 6 ft / sec  and got her down around 100 feet , where Al c alled 

it , and I s lowed to about 3 ft /s ec and started milking her down . 

I 
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absolutely no att itude referenc e by looking at the hori zon and 

the LM . I had t o  use the 8-ball . I had att itude excur s i ons 

in pitch of plus 10 and minus 10 , which happened while I was 

looking out the window making sure that the lateral and hori -

zontal velocities were st ill nulled . I would allow the att i -

tude of the vehicle to change by plus o r  minus 10 degrees i n  

pitch and not b e  aware of it , and I had t o  g o  back in the 

c ockpit and keep releveling the attitude of the vehi cle on the 

8-ball . I was on the gage s in the cockpit doing that at the 

time the LUNAR CONTACT light came o n .  I had that much confi-

dence in the gages . I was sure we were in a relat ively smooth 

are a .  I had my head in the cockpit when the LUNAR CONTACT 

light c ame on and I insti nct ively hit the STOP button and that ' s  

how we got a shutoff in the air . We were , I ' d estimate , 2 or 

3 feet in the air st ill when I shut down the engine and it 

dropped right on in . We landed on a slight slope ; therefore , 

the right plus-Y gearpad touched first and t ipped the vehicle 

to my left . The vehi cle plopped on on all four gears at that 

point with no skid marks that we could determine other than the 

first pad t ouchdown . When we set it in for a landing and looked 

around , it turned out there were more craters around there than 

we real i zed , either becaus e we didn ' t  look before the dust 

start ed or because the dust ob scured them . One thing that I 
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was the cros spointer s . I reac hed up .and hit the switch  from 

HIGH MULTIPLE to LOW MULTIPLE and st ill had no crosspointers . 

I asked Al if  possibly one o f  the switches was in AGS , but he 

s ai d  it was in t he PGNS posit i on .  We should have had cros s-

pointers , but , for some reason , we did not . It ' s  an anomaly 

that I c ouldn ' t  check out afterwards . The crosspointers worked 

with the rendezvous radar , s o  it ' s  not that my gage was out . 

I don ' t  know the reason for not having the cro sspointers , but 

I wanted them very much .  I think had I had them I probably 

would never have looked at the ground in the last 50 or 

100 feet . I would have gone completely on the gages . Now , 

the landmark vis ibility I have to c las s as excellent . It was 

very easy from our model and the photographs that we had . There 

was no doubt in my mind when we finally zeroed in at about 

6000 feet exactly where I was , that I was in the right plac e .  

Had I been s hort o r  long , I think i t  would have been very 

obvious to me . The lighting was exc ellent . The surface had a 

white-gray appearanc e ;  the shadows c omplet ely blac k .  I was not 

aware of any washout and I was not aware of s eeing zero phase . 

Everything looked a lot smaller and closer together in the air 

than it turned out to be on the ground . When we were on the 

ground , thi ngs that were far away looked a lot closer than they 

really were . The c olor does change with look angles . My yaw 

-- - - - :.. - _ !  - �  . --.... ' -- ! � w -- - ·-
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times t o  the left and right . Thi s didn ' t  make too much di f-

ferenc e to me in the change of c olor . Whenever we looked 

directly to our right or left , cro s s-Sun , things had a browner 

appearance than normal , which was expected from looking at 

Neil ' s  photographs . None of these  things appeared unusual . I 

think I might have used t he LPD more , closer in , but I was sure 

that we were  so much on target that I really didn ' t  need it . 

That may have caused my s light overflying and taking over t o  

stop what I thought was a relat ively high horizontal veloc ity . 

As it turned out , I don ' t  think we landed more than 400 to 

500 feet past the Surveyor . We were right on the very edge of 

the Surveyor crat er ,  the far edge of it . I could see it from 

looking around the s ide of my window as we sat on the lunar 

surface .  

9 . 2 . 14 MANUAL CONTROL 

I think the manual c ontrol of the LM i s  exc ellent . The LLTV 

i s  an exc ellent training vehi cle for the final phas e s . I think 

it ' s  almost essential . I feel it really gave me the c onfidence 

that I needed . I think the s imulator did an excellent j ob in 

manual control and LPD training all the way down to the last 

c ouple of hundred feet . I think both devic e s  worked very well 

together . 
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9 . 2 . 1 5  HOVERING 

Hov ering was easy . 

9 . 2 . 16 BLOWING DUST 

I ' ve already c ommented on the blowing dust . I felt it was very 

bad . It looked a lot worse to me than it di d in the movi e s  I 

saw of Neil ' s  landing . I ' m go ing to have to wait and see our 

movies to  det ermine if it doesn ' t  show up as badly in the 

movie s  as it does to the eye . Maybe we landed in an are a  that 

had more surface dust and we actually got more dust at landing . 

It seemed to  me that we got t he dust much higher than Neil indi­

cated . It c ould be becaus e we were  in a hover , higher up 

coming down ; I don ' t  know . But we had dust from -- I think 

I called it around 300 feet . 

9 . 2 . 17 TOUCHDOWN 

I mentioned the engine off while still airborne . That pretty 

well c overs it through touchdown . 

We gave them two or three AGS updates  for altitude every time 

it looked like there was any s ort of  spread.  There never was 

any except for the first altitude update . During the des cent , 

while you were looking out the window , the computer operated 

j ust exactly like it doe s  in the s imulator . We had blinking 



BEAN alt itude and veloc ity lights from t ime t o  time , but thi s didn ' t  
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appear to have any effect on the measure o f  the alt itude above 

the ground . Sometimes it would jump from an altitude of 

50  feet to an altitude of 70 feet while we were st ill descend-

ing .  At the very end , the indicated alt itude agreed with the 

actual altitude . 
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10 . 0  LUNAR SURFACE 

10 . 1  Postlanding Powerdown 

The postlanding powerdown went per the checkli st . Al called 

out my port ion and his  own port ion . As s oon as we landed , I 

was spring loaded and had the des cent REG-1 OFF and the MASTER 

ARM ON and blew the vent s . I think we were vent i ng within 

30 or 4 5 s econds after t ouchdown . It went as advert i s e d .  We 

got a des cent redlight right away . 

10 . 2  Venting 

It vented  unt il the ground told us t o  s ecure the vent s .  They 

t old us t o  secure the fuel vent , and we left the oxidi z er 

open a while longer . 

10 . 3  SITE LOCATION 

I was pos it ive of where I was . The thing that confused me 

was that we were so  close  t o  the Surveyor crat er .  I didn ' t  

realize  we were as clos e t o  it as we were . The thing that 

confused both of us in the beginning was the fact that distant 

obj ects  looked much closer . It took us a whil e  to realize 

that we were seeing many more of the c raters that were on our 

map . They also  looked smaller to us on the lunar surfac e than 

they did i n  looking at them on the map . We had a hard time 

'• -
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crater . 

That ' s  right . When you ' re s itting on the ground , none of the 

shadows that are vi s ible from the air are vis ible -- the ones 

that are down on the bottom of the crater -- so you end up 

always s eeing the bright part of the lands cape , and it ' s  

diffi cult t o  find the craters . You look out and say ,  " There ' s  

a crat er over there . " It ' s  di ffi cult for the other guy t o  

s ee i t  for a while unt il you learn t o  look for the edge . Our 

plan was t o  land , di s cus s where we were for a few minut e s , 

and then make some out -the-wi ndow evaluations . I would rec-' 

ommend on the next trip that you make a qui ck evaluat i on , 

knowing that you may not be pre c i s ely right . Then make a 

qui ck j udgment of the general geological features out the 

window . Don ' t  spend more than 5 minut es at the most on it , 

becaus e the minut e you get out , all these guesses  that you 

were making through the window will be either right or wrong . 

You can walk behind the LM and look back like Pet e did and 

find that you ' re standing right next t o  the Surveyor crater . 

I think we spent 20 minutes here that we could have better 

used getting out and getting t o  work . Then maybe when we got 

between the two EVA ' s when we knew exactly where we were , we 

could give a better geological des cript ion if that ' s  what were 

in order . 
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We knew where we were within 1 5 00 feet or closer at the t ime 

we landed . We were trying to  pinpoint precis ely where we were 

to within 10 or 20 feet , which was ridi culous . 

10 . 4 Light /Shadow Contrast Effects 

We have ment ioned the light and the shadow contrasts .  Whenever 

we looked cros s-Sun , we had the brown effect and we could see 

shadows . Looking down-Sun , the Sun angle was so  low we never 

could see any shadows except our own shadow from the LM .  

10 . 5  STAR , EARTH VISIBILITY 

Star , Earth visibility was int eresting . We could always see 

stars at the upper rendezvous window . We could s ee Dick go 

by us also .  

Al t ook a QUi ck look around through the AOT and , except for 

the det ent s that had the Sun in them , we had lot s of stars  

and no big problem night-adapting t o  see st ars in the AOT . 

I gues s  Apollo 11 had a different set of circumst ances between 

the Sun and the Earth clobbering up most of their AOT det ent s .  

The Earth was above us and behind . The Sun was low and behind , 

so  our front three detent s were in excellent shape . 

- - - - - - - - - L r 
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10 . 6  Hori zon ,  Sighting Appearance 

I n  appearances , it t ook us a long t ime t o  convince ours elves 

that s ome of the crat ers whi ch looked so close  were really 

much farther away . Onc e we realized , we had ours elves pin­

pointed and all the craters that we could see . 

10 . 7  PANORAMIC IMPRESSIONS 

Another thing that threw us a little bit was that preflight 

we s aw some chart s that showed little X ' s  where boulders 

bigger than l met er were located , and we didn ' t  s ee thos e 

boulders . We didn ' t  s ee a lot of boulders lying around on 

the ground . Looking down in the craters , we could s ee a few . 

I think there will have t o  be some sort of reevaluati on of 

what they ' re showing as boulders on these Surveyor chart s 

because we didn ' t  see a lot of them j ust lying around on the 

groun d . 

They had me c onvinced that there were 1-meter or bigger 

boulders lying all over , and it turned out to be untrue . I ' m 

sure Al ' s  right in his  est imate that there were many little 

1- , 2- , 3- , or 4-foot secondary impact craters all over the 

surface . I ' m sure that. most of these were being int erpret ed 

as boulders . 
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10 . 8  PGNS Dri ft 

The PGNS drift s were very small . We · had no diffi culty with 

our P57 ' s ,  which we did xwi c e . Our first one apparently was 

the best . They l iked the RLS , and we incorporat ed our own RLS . 

10 . 9  AGS 

The AGS alignment went in an excellent manner , just as ad­

vert i sed . 

They did . 

10 . 10 AUTO Opti cs 

Let me make one comment about the AOT alignment s .  The stars  

that we  had t o  us e were near the  extreme edge of the  AOT . 

When a star get s  out there , you can ' t  center your eye in the 

opening of the eyepiece and vi ew those  stars and keep them 

and t he cursor in focus . If  you have a choic e ,  try t o  pick 

stars that will appear right near the c ent er of the AOT . I 

think by doing this you can cent er your eye very well in the 

eyepiece and you can come up with pretty small star-angle 

differenc es . 

You c an do this in advance , and we ought to" us e the other 

400 stars and unit vectors if  that ' s  the c as e .  It ' s  a lot 

bet t er than trying to use an Apollo star , as
. 

Al s ays , and t o  
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think it wi ll improve the alignment s ,  and it ' s  no problem 

loading unit vectors or doing that port ion of the program . 

10 . 11 PREPARATI ON FOR EGRESS 

Thi s  is one place that we made a mistake . We were a l ittle 

b it behind and we start ed to hustle a little bit fast er than 

we should have t o  get out . We made s everal mistakes because 

I allowed us t o  get off the checkl i st a litt le b it . That 

cost us another 10 or 1 5  minut es figuri ng out goofs that we 

made by s imply not staying with the checkl i st . The checkli st 

c overed all it ems . My hat ' s  off t o  Scott Milli can and every-

body els e that had anything to do with any of our checkl i st s . 

We didn ' t  find any mi stakes in the checkl i st . The checkl i st s  

with respect t o  the c ommand module and the 1M were excellent . 

10 . 12 Evaluat i on Of Work And Thermal Load 

In Egre s s  Preparat i on 

The work and thermal load i n  preparat i on for egres s  were very 

low and they were not fatiguing . We got off the che cklist i n  

two places . One place it goes through a very detai led ex-

planat i on of how to hook up the PLSS for the LMP .  It h as a 

s t at ement t o  do the s ame thing for the CDR . 
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10 . 13 PLSS and OPS Preparati on Donning and Operat i on 

10-7 

We forgot t o  hook up my ho s e s  and , when it c ame t ime t o  turn 

on my PLSS fan , we got int o  trouble thinking my fan was either 

c lobbered or out . It turned out my hoses weren ' t  hooked up . 

That was a straight goof on our part . The next goof on our 

part was when we hooked up our RCU ' s .  There was one switch 

check that we didn ' t  make . The main switch was in the OFF 

pos it ion and not in the mai n  pos it i on .  We thought something 

was wrong with our COMM . Both our swit che s  were in the wrong 

place , and neither one of us had COMM . 

Another thing that brought thi s about i s  that the gear used 

down at the Cape have the COMM swit ches on them but you don ' t  

have t o  us e them at all for COMM . The COMM i s  cont rolled by 

the s implex on the back o f  the OPS on t op of those pract i c e  

PLSS ' s .  Here ' s  an example of the gear we ' re using not being 

configured pre c i s ely like the gear we us e in pract i c e , and 

that cost us 5 to 10 minut e s . That ' s  going t o  come up again 

when we start playing with thi s TV c amera , too . 

Yes , that ' s  right . There are only two places we got int o  any 

t rouble , and one was gett ing off the checklist . The c ouple 

of occas i ons that we got o ff it , we ran int o  trouble . The 

other plac e we ran int o  trouble was when we didn ' t  have the 
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the proper c onfigurat ion or the gear wasn ' t  available . The 

TV c amera was not made available to us , and I ' m afraid that ' s  

what cost us the TV c amera . We were not famil i ar wi th i t  and 

we ' ll point out what happened later . Tho s e  are the two plac e s  

w e  got int o  trouble . They are places I knew we ' d  get int o  

t rouble ,  and I ' ll b i t e  the bullet o n  the first one . It was 

my fault for gett ing o ff the checkl i st and hustling , although 

all it did was cost us some t ime . We ' ll both bite the other 

one on the TV c amera . 

10 . 14 MSFN , CSM C on fe rence Commun i c at i ons 

MSFN C SM conference c ommun i c at i ons were out s t anding . The 

lunar s ur face c ommuni c at i ons b oth ins i de and out s i de the LM 

on the PLSS ' s  and on the LM itself were j ust like having Hous -

t on out s i de the door right next to us . They were re ally good . 

I always thought that s omebody was locat ed i n  a building about 

5 miles away and , i f  we would j ust l ook back over there behind 

the LM , we would s ee Jerry Carr and Ed G ib s on st anding there 

t alking to us . It was beaut i ful . 

There ' s  one other thing that should be added t o  the checkli st . 

When we went over c omplet ely on the PLSS ' s ,  there was a 

period of t ime when you re configured the c o ckpit before you 
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i s  that. you are going t o  pres suri z e  your suit . What 

happened was that I suddenly real i z ed that both Al and I were 

in the grip of a great oct opus becaus e both our sui t s  st arted 

to suck down around us , and we started hustling on the check-

l i st agai n s o  we c ould get t o  the point where we c ould turn 

on the 0
2

. In retrospect , I think what we needed t o  do was 

to put a little not e in the checklist that as s oon as you get 

ready to go over on the PLSS system and you c omplet ely hook 

up on it , you cycle your 0
2 

onc e and put a half pound or 

s omething above c abin pres sure in your suit and then shut your 

o
2 

o f f . I think we were breathing it down and we were being 

very c ar e ful t o  go through our c ircuit breakers and ECS c on-

figurat i on in the LM ,  and the suit s  got t i ght er and t ight er 

and t ight er . We finally got to the point where we c ould 

pre s s ur i z e  the suit s , and we did .  That happened on b oth 

o c c as ions , and all I think we need is a litt le change there 

t o  cycle the 0
2 

and to put a p o s it ive pres sure in the suit s . 

10 . 1 5 DEPRESSURIZATION 

The first c ab i n  depres sur i z at ion was pretty interesting be-

caus e as s oon as Al opened the depres suri zat ion valve aft er 

our 3 . 5-ps i check , everything in the spacecraft d i s appeared 

out the valve . There was much outgas s ing , whi ch i s  not unusual . 
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to be float ing around di s appe ared frpm the spacecraft ; it give s  

t h e  space craft a real flush . 

The c abin went right on down t o  0 . 2  and then the spacecraft 

outgas s e d  for ab out an other minute , I gues s , and we finally got 

down to 0 . 1  and Al peeled the c ab i n  door open . You h ave t o  do 

this  or it j ust st ays stuck unt il you push it open . It 

doesn ' t  hurt the door or the s e al or anything . We got the 

door opened and brought on the wat er boilers which c ame on in 

j ust the right amount o f  t ime . In 2-1 /2 minut es or s o , the 

wat er boilers were on the line and we were ready to go . 

10 . 18 1M EGRESS - FIRST EVA 

It t ook me a moment t o  get ori ent ed and Al gave me a GCA and 

I apparently was rolled t o  my right sl ight ly on my way out so 

that t h e  l e ft lower corner o f  my PLSS t ore about a 6-inch rip 

in the hat ch insulat i on .  That was the only problem - I didn ' t  

not i c e  i t  going out exc ept I did fray the insulat i on a l itt le 

b it . I got out on the plat fo rm okay and I released the lo ck-

lock mechani sm on the MESA and the MESA handle was free in it s 

holder . I tried it and it wouldn ' t  come out . I pulled on 

that thing as hard as I could pull two or three t imes , j erked 
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o f  wres t li ng wi th it , s o  I j ust re ache d over , pulled the c able , 

rei. eas ed the MESA , and down it went . I went down the ladder 

and the l ight ing was exc ellent . I had no trouble s eeing where 

I was . 

10 . 19 Environment al Fami li ar i z at i on 

At that point , it t ook me about 5 t o  1 0  minut e s  t o  acclimat e 

t o  what was going on . I didn ' t  have any trouble moving 

around , but I felt a little rocky . It j ust t ook me a while 

to get organi zed . Thi s  feeling was not bad the s e c ond t ime I 

got out . As s oon as I got out the s econd t ime , away I went . 

So , l ike anything els e ,  there ' s  a slight learning c urve whi ch 

t ook all of 5 minut es and away we went . The nic est part of 

the exer c i s e  was that everythi ng went ac c ordi ng t o  the check-

l i st as best as I c ould s ee . It went exactly the way we 

pract i ced it . And we had no trouble with the equipment . I 

had excellent mob ility in one-s ixth g .  I mi s s ed the fact that 

I couldn ' t  bend over . That ' s  s omething I knew I was going t o  

fac e the whole t ime and i t  didn ' t  bother m e  t oo much .  Now , I 

gue s s  the b iggest not e that ' d  I l ike t o  make , and I think Al 

and I agree on this , i s  that the s i de vi s or , the s i de b linkers , 

blinders were exc ellent . But you als o  need a t op one . We had 

a low enough Sun angle that , anyt ime you put your hand up , 
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s e e  perfect ly up-Sun . It was only when the Sun was shining i n  

t h e  t op of t h e  visor that w e  had di ffi culty . So , I think we 

need t o  modify the v i s or so that you have a c ent er t op shi eld 

that you can pull down and bl ink the Sun out . I f  you have 

that , you c an turn 360 degrees and s e e  perfectly in any 

direct ion . It wi ll al s o  allow you t o  look in shadows . The 

only other t ime you have di f fi culty seeing in a shadow i s  when 

s ome other ob j e ct i s  reflect ing sunlight int o  your vi sor when 

you ' re t rying t o  look in the shadow . Once you ' re i n  the 

shadow , you c an s ee well . Thi s  i s  nothing new ; Neil alr eady 

point ed that out . 

Let me s ay that , j ust as s o on as Pet e  got out , I had t o  move 

over t o  the ri ght window to t ake some mot ion pi ctures ; when I 

did , I pushed the door part i ally clo s ed and went t o  work . 

About thi s  time , I got a low feedwater pres sure . We stood 

around and tried to fi gure that out for a while and finally I 

happened t o  glance down and not i ced the door was clos e d .  I 

re alized what had happene d .  The outgas s ing o f  my sub limator had 

clos e d  the doo r , with the result that I di dn ' t  have a good vacuum 

ins i de the c abin anymore . I quickly dove on the floor and threw 

b ack the hat ch . The minute I di d ,  a lot of i ce and snow went out 

the hat ch .  Pet e  comment ed ab out it , and it wasn ' t  30 s ec onds 
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unt i l  my wat e r  b o i le r  st art e d  operat i ng p roperly agai n .  I t h i nk 

that ' s  s omething that y ou ' re going t o  have t o  be c ar e ful about 

when y ou ' re moving around i n s i de there . I h adn ' t  th ought about 

i t  b e fore the fl i ght . 

10 . 20 Walking ( Traction , Balan c e , Di st an c e  and D i re ct i on , 

Pace and St ab i lity ) 

As I s ai d ,  we l i st ened t o  Neil ' s  and Buz z ' s  c omment s and our s 

ar e exactly the s ame . Th ere ' s  no need to go ove r them ,  other 

than j ust to remind you t o  le ad your dir ect i on change s  s l i ghtly , 

but you a c c l imat e very rapi dly and i t ' s  no problem . 

BEAN I never not i c e d  any sl ipp ery surfaces such as Neil and Bu z z  

point e d  out . The ground never felt s l i ppery at all t o  me . 

The e . g .  problems they had were t h e  s ame . I was very c ar e ful 

not to walk b ac kward ; b e c au s e ,  I not i c ed a coup l e  o f  t imes 

when I did , I usually st epped in a c r at e r  or on uneven ground 

and it put me off balan c e .  What do you th ink about the 

s lipperines s ?  

CONRAD I didn ' t  not i c e  any s l ipperine s s , but I th ink the other c omment 

about moving backwards i s  t h e  fact that you have such a mas s 

on your b ac k . Al comment ed t o  me and I not i c e d ,  wat ching him , 

that you l ook like you ' re s t anding with quit e a forward t i lt ; 

but all you ' re do i ng i s  putt your e . g .  over your feet and 
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to lean at what at first glance looks quite far forward ; it ' s  

not . 

10 . 2 1 Best Rest Pos ition 

The posit ion des cribed is  a very comfortable pos it ion . I 

never got t ired . It ' s  j ust a normal posit ion to rest in . You 

c an stand perfectly still in that position and rest . Anyt ime 

you try to go backward you als o  have the t endency to stand up 

a little straighter . Did you feel the same way about rest ing?  

Did you just stand? 

I never remember doi ng anything but standing there and never 

seemed to t ired . As you said  earlier , you could work 

8 hours out there ; if you got t ired , you c ould probably stand 

against s omething or just stand there , cool off , and pre s s  on . 

At the end of the EVA , I was feeling as good , part i cularly in 

my legs , as I was at the start . The only physical thing I 

not i ced on the s econd EVA was that my hands were more t ired 

than on the first EVA. I would definit ely work on the hands a 

lot more the next t ime . 

I didn ' t  not i ce that my hands t ired as much as I not i c ed 

that they s or e .  When you work for 4 hours and u s e  your 

hands , you have a tendency to press  the end of your fingert ips 
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or t ired , they were QUite s ore the next day when we st arted the 

s e cond EVA . As s oon as you got working again , you forget it . 

It wasn ' t  unt il we got back int o  the command module that we 

not i c ed that our hands were sore agai n .  But this was because 

we did almost 8 straight hours of EVA work whi ch we had never 

really done b e fore ; and I think · i n  one g you don ' t  have the 

t en den cy t o  thrust your han ds as far down to the b ot t om of the 

gloves as you do on one- s i xth g .  You really ought t o  hang onto 

s omething up there . It ' s  not as apparent t o  you when you ' re 

working up there that you are pre s s i ng your fingers as far out 

in the glove s , and I think that was j ust a point . 

Another thing that Pet e ment ioned i s  that it only takes you 

about 5 minut es to learn how t o  move around ; the s econd t ime 

you go out , you don ' t  really need the 5 minut e s . Neil pointed 

out t hat t h i s  w a s  the b e s t  t h ing t o  allow for ac cl imat ion . I 

c on cur 100 perc ent . Another good thing i s  both thos e  POGO ' s .  

The mobile POGO that FCSD has i s  good exc ept that it needs a 

Z-ax i s  freedom that it doesn ' t  have now . The one on the c en-

t r i fuge i s  excellent . I found that running around on the lunar 

surface , moving from s i de t o  side , hopping , and so on were 

almost pre c i s e ly like us ing the one in the c ent r j fuge . I ' d  

recommend having a c ouple o f  exer c i s e s  over there before you 

I 



10-16 

BEAN go and als o  recommend changi ng the t errain over there s o  that 
( CONT ' D )  

CONRAD 

BEAN 

the s imulat i ons include a few more big crat er s , l ittle hills 

and dales . I think it would b e  very good t raining . 

And there ' s  another thing -- there ' s  no such thing as walking 

on the lunar sur fac e .  Wherever you go , you j ust want to go 

at a lope . I f  you walk , it t akes more energy to move slowly 

and t ake a normal st ep then it does t o  lope . 

It ' s  int eresting and I know we c omment ed about it when we 

were doing it . If you look at s omebody ' s  footprint s on the 

moon , it ' s  almost exactly the oppo s i t e  of the way they are on 

the Earth . On the Moon , you c an s e e  a flat footprint as the 

guy lands and then he pushes off with his t oe s o  it ends up 

being s ort of dug in at the t oe and flat i n  the re st of the 

print . On Earth , a fellow steps forwar d ,  lands on hi s heel , 

which digs in , and he kind of drive s off on his toe . Thi s  

sort of bounc ing along , using your t oe s  for springi ng and 

moving from s i de to s i de so that the e . g .  i s  always over the 

foot that ' s  landing , allows you to move out at a pretty good 

pace and t o  move a good distanc e .  I had the feeling that , i f  

our TV had b een working and if t h e  TV hadn ' t  been point ed in 

exactly the right place when we want out to 4 50 feet to lay 

out the ALSEP , it wouldn ' t  have t aken us over 2 minut es t o  run 

back , po s i t i on the TV exact ly right , and r eturn t o  the ALSEP . 
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to do . 

10 . 23 Cont ingen �y S ample Operat i ons 

We ' ve already comment ed on the COMM check and voi c e  quality , 

s o  I ' ll go t o  the cont ingency sample .  It worked very well . 

The only c omment I have i s  that I probably filled the bag t o o  

full . I got some small rocks and then mostly dust and dirt 

and rolled the b ag up lat er and packed it i n  the ETB , st ashed 

it on the landing gear l ike we had pract i c ed at the Cap e . 

10 . 24 Tran s fer o f  Expendab le s  t o  As cent Stage 

Then I went ahead and got the batt eri e s  and the LiOH c an i st ers 

with no d i ff i culty . I packed the ETB and our means o f  t rans fer 

worked very well . It t ook very little t ime t o  get the equipment 

up . The only problem I had was looking directly int o  th e  Sun . 

We were yawed o f f  enough and the Sun was offs et enough that I 

had t o  walk past , rather than stand directly in front of , the 

hat ch .  I had t o  get off t o  my right fac ing the hat ch ,  whi ch 

me ant that I had t o  walk a long ways from the MESA and get 

i nto shadows , s o  that wh en I looked up I c ould s e e  t he t rans fer 

bag and help it over the porch and over the lip o f  the hat ch .  

I think Al had no problem . I had no problem . He didn ' t t end 

to pull me over or anything like we suspec ted.  
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No . That was good . The only thing that I not i c ed was that , 

on the rig that they gave us , there ' s  a small met al pin in the 

strap that keeps it from ac c ident ally slidi ng out to the hook 

and thi s small met al pin wasn ' t  b i g  enough to prevent thi s .  

I j ust happened t o  glance down one t ime and the st rap had 

fallen on the floor . It was j ust about t o  go out the front 

hat ch , which would have put a pretty good glit ch i n  retri eval 

operat i ons . That pin has t o  be mo di fi ed . I definit ely think 

that we don ' t  want t o  go back t o  a c ont inuous strap .  I think 

the s i ngle strap i s  a workable thing . When you ' re moving a 

light load , most of the t ime , with the exc ept i on of the rock 

boxes , you don ' t  have t o  use the strap feature over the t op 

o f  the hook . You can j ust lean down near the hat ch and pull 

the load in with your hands . It ' s  a lot qui cker . When you 

st art c arrying a heavy load like the ro ck boxes , you probably 

need t o  us e the hook arrangement als o .  

Our two rock b oxes we ighed out , Earth we ight , at 4 4  pounds and 

52 pounds , i f  I remember c orrect ly . Neither of thos e boxe s , 

whi ch obviously were the heavi est things we s ent up , pres ented 

any problem . The only problem was one that was already men­

t i oned . We knew it was going t o  happen anyway and I really 

don ' t  see a heck of a lot you can do about it . Thi s  problem 

i s  that the lower end o f  the strap got c omplet ely c overed with 
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from handling that strap .  I really don ' t  see anything you 

c an do about it . 

One other cow�ent : Both t imes I egres sed the LM and tried t o  

close the hat ch ,  i t  took 4 5  s econds or so t o  find s omething 

on the hat ch I could pull . I think it would be worth the effort 

t o  put some sort of hook or something as a permanent fixture 

on the out s ide of the hat ch so that , when the last man get s 

out , he can pull the hat ch closed without having t o  grab one 

of the prot ect ive doors over either the handle or the vent 

valve . It would s ave 4 5  s econds or s o  each t ime . 

10 . 2 5 Egress Obs ervat i on of LMP 

I observed the LMP on his  egres s .  I gave him a little GCA 

whi ch I don ' t  really think he needed and got the photography 

of his  des cent . I start ed the first part of the TV deployment 

as we planned . I had the first two pins pulled and the upper 

door opened at the t ime Al decided to get out and I had also  

put up the tripod ; I let  Al  finish the  j ob .  You can comment 

on your adapt ability , i f  you want . 

I kind of agreed with Pet e in the stated area .  I t  just t akes 

about 5 minutes  to get used to walking around , and this time 

should be allowed on the first EVA ; once you learn that , you 
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of  our movements ; I leaned forward and b ackwards about the 

s ame as I expect e d .  I got us e d  to it very rapidly . 

10 . 27 TV Deployment and Operation 

The next thing I di d was get the TV . I think thi s  i s  where 

we really got into our first problem . I took the TV off the 

MESA pretty re adi ly and stuck it on top of the tripod and moved 

the t ripod and the TV over to the deployment place , whi ch was in 

front of the Commander ' s  window whi ch would be about 10 o ' c lock 

at about 20 or 30 feet . The only problem was that , when I got 

over there , I realized  that , because the 1M had landed in about 

a 10- to 15-degree right yaw , the MESA was now in the Sun and 

that , to put the c amera where it could view the MESA , I would 

be looking di re ct ly into the sunlight . I f  I put the c amera 

over in the shadow of  the LM as we planned to  do originally , 

when the MESA was in the shadow , you wouldn ' t  be able to  s ee 

the MESA . So , I s aid , "Well , I think I ' ll t ake it over and 

put it on the opposite s i de ,  over ab out 2 or 3 o ' clock . "  I 

carri ed the camera over to  the opposite s i de ,  stuck it there , 

pointed it at the LM , and called the ground .  It looked to  me 

like there were s ome p retty bad re fle ctions off the 1M and 

I was concerned that maybe they ' d  bother the TV . Apparently , 

that ' s  j ust exactly what happened ; thes e  reflections were far 



c@l &iiDENl IA[l 10-21 

BEAN too bright for the TV to handle and it burned out . At least , 
( CONT ' D )  

that ' s  my gue s s  as to what oc curred . Now ,  it seems t o  me , 

this was brought ab out by two main caus es . One , I had pers on-

ally always felt that we were j ust carryi ng the TV along t o  

stand i t  around and show what we were doing ; hence , I per-

s onally had never done a lot of serious thinking about how to  

operat e  it , the backup modes , its  specific limitations , and 

that s ort of thing . As a result , when we got in an off-nominal 

s ituation , I didn ' t  really have any good plan for it . I didn ' t  

think that the TV was going t o  burn up from point i ng at that 

des cent stage , but I guess  I should have been aware of the 

pos s ibility before I went . I gues s  that brings up a point . 

You don ' t  want to  make a move with any equipment on one of 

these  flight s , even i f  you think it ' s  not a part icularly 

s ignificant piece  of equipment , i f  you don ' t  understand 

100 percent of its cap ab i lities and limit at ions . Another point 

about the TV , whi ch I thought about later on , in looking at our 

plan for how we were going to use it ; namely , we were going 

to t ake the TV around in back and posit ion it at approximately 

4 o ' clock so that we could view the - offloading of the ALSEP . 

Als o , we were going to  us e the TV for some 360-degree pans . 

It ' s  my impres s i on now that either operat i on would have burned 

out the TV or given it a pretty good shock . I think this i s  

brought about by the s ame s ituation .  I never really thoroughly 
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we can help a s ituati on such as that , in addit ion to  doing a 

lot more preflight thinking about it , i s  to  get a TV to work 

with that ' s  l ike our flight TV . We need t o  work with it out-

s i de in the Sun us ing the monitor . I f  we had done thi s , I think 

it would have become very obvious that the TV doesn ' t  have 

to be in the Sun too long or even point at a bright obj ect 

t oo long before the tube is going to  s aturat e and you ' re going 

t o  run into  a lot of t rouble . 

10 . 28 Deployment of SWC 

The next thing we did was deploy the s ol ar wind collect or . 

That was pretty straightforward . I moved out a good dist ance 

from the LM , unrolled it , deployed it , stuck it in the ground . 

It went in about , I gues s ,  about 10  inches fairly readily 

and tilt ed back ; it seemed t o  hold its pos ition very wel l .  

Then I st art ed trotting back to the LM . I looked back at it . 

We were caught in the s ame predicament of not b eing able to  

est imat e distanc es . It didn ' t  look .like I had gone out 60 feet , 

s o  I walked out , pi cked it up , carried it out another 20 or 

30  feet , and stuck it in the ground quite qui ckly . Then I 

stood there , looked at it , and said  again , "Well it looked 

like 60 feet , but now it doesn ' t . "  So I pulled it out of the 

ground again , went another 20 feet , and stuck it i n .  I 
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sure that we got it far enough away s o  it wouldn ' t  be affected 

by any of the 1M outgas s ing or anything like that . The final 

t ime I :in sert ed it , I pushed down with all the force I could 

get and put it in about 12 inches . One thing that cont inually 

disturbe d  us the whole t ime , p arti cularly Pete , was the fact 

that the TV cable was right in front of the MESA . Our TV 

c able laid flat on the ground . It didn ' t  tend to  curl up or 

anything like that ; but , becaus e it rests on top of the dust 

and your feet go beneath the dust , you end up pushing the 

c able around q_uite a bit . I think this i E  a completely un-

s at i sfact ory s ituat i on and I would recommend that that connect or 

for the TV be moved either over to q_uadrant 3 or q_uadrant l 

s o  that the TV cable would never have to  be in the vic inity of 

the MESA or the area near the front of the ladder . It ' s  j ust 

t oo highly traveled an area to have something like that TV 

cable underfoot . We never fell over it but it was j ust a 

constant problem trying to  avoi d  it . 

Yes , I bet you ' d  be able to  use it so that you ' d  be able to  

move the  cable and get another 40 feet out of it by being able 

to go plug it in the back of the spac ecraft . 

. , 
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10 . 29 Deployment of Erectable S-Band Antenna 

I ' d  like to t alk about the S-band ant enna . The ant enna was no 

problem to deploy from the des c ent stage . I t ook the ant enna 

right around to the agreed posit ion , which was at the plus-Y 

gear , and erected it . It went j ust as advert i s ed ,  exc ept for 

the fact that it vas not very st able . It vas very easy to  tip 

over . When I finally got the antenna completely erecte d , I went 

around and got the cable and plugged it in ; and even when we 

had ant i cipated it ( I thought I had the antenna right next to  

the space craft ) , as  it  turned out , I j ust  barely had enough 

cable t o  connect it . The ant enna vas exactly in the right 

plac e at maximum distance . At that point , we had ant ic ipat ed 

that it was going to be very difficult to try to ali gn the 

ant enna with the Earth . One , the s i ght doesn ' t  allow any 

lat itude . If the Earth i s  in the sight , the ant enna i s  per-

fectly ali gned . If it ' s  not in the s i ght , you don ' t  know where 

it i s . So , Al came over and helped becaus e the ant enna had a 

tendency to t ip over , especi ally when moving the crank whi ch 

moved it in az imuth and elevat ion . The crank it self t ended to  

tip the  ant enna over . The crank was stiff . Al grabbed it , 

pres sed it int o  the lunar surface , and held it as steady as 

he could vhile standing behind it and giving me sort of a GCA 

on the hand crank . Finally , I picked up a corrrer of the Earth 

in the mirror and he st i ll hung on to the ant enna while I 

t• 
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cost us any t ime . 

10 . 30  1M INSPECTION 

I don ' t  have a lot t o  say . I looked at the LM and t ook the 

photographs and it ' s  diffi cult to ascertain how much the high 

part s of the strut s were compres s ed . I gues sed 2 t o  3 inches . 

I s aw no·  skirt damag e .  I s aw n o  thermal insulat i on damage .  

The outs ide of t he LM ,  as far as I c ould see , was i n  perfect 

condit ion . 

Now the one comment that I made i n  flight was that there was a 

rock about 4 by 3 by 2 inches lying right under the engine 

b all . It hadn ' t  been blown away . I can ' t  figure how it  was 

lying r ight out at the skirt edge . We t ook a photograph of 

it . I don ' t  know whether it will show or not , but it didn ' t  

blow away . I was QUite  surpri s ed aft er s eeing all that dust 

and stuff flying on landing that it did not blow a rock that 

s i z e  away . We went around and did the PAN photograph and I 

made a mistake ther e . I got in a hurry , got off the checklist , 

and I t ook all my PAN ' s  at 1 5  feet . I had Al pick them up 

lat er so  that we wouldn ' t  los e on the t ime line . 
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10 . 31 ALSEP DEPLOYMENT ( Travers e ,  

Site Selection and Activat i on ) 

We got back t o  the ALSEP and start ed a normal deployment . The 

first thing we noted was that , as soon as we put the pack ages 

down on the surface , they began t o  accumulat e dust . Everything 

went as advert i s ed unt il Al s crewed the c ask removal t ool on 

the c ask and the c ask would not budge . We got the normal fix-it , 

the h ammer ; while I beat the blazes out of  the s ide of the 

cont ainer , A1 managed to start the c ask out . He ' d. get a little 

not ch on it every t ime I ' d  fumble a container . And I really , 

I gue s s , start ed cracking the cont ainer . We finally got the 

element out and the generator fueled . I gues s  you want t o  

di s cuss  carrying it . 

Yes , it looked t o  me l ike the part that was st i cking was about 

the first inch or so becaus e Pet e  would beat on it , and it 

would move out one-eighth inch or so unt il about an inch of it 

extended from the cask . Once the element was about an inch 

out , it suddenly c ame free and came all the way out , if  that 

will be any aid t o  whoever i s  des igning the equipment . Some­

thing was holding it that first inch . Aft er we mated the 

ALSEP and got ready to c arry it out , the workload carrying it 

out was j ust about the same as I had gues sed from working on 

Earth . The hard part i s  holding that weight in  your hands . 
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the fact that you ' re moving along , and the fact that your 

gloves don ' t  want to s t ay clos ed t ends to make it a fairly 

diffi cult tas k .  I would s ay that it would be ac c eptable t o  

c arry i t  thi s way for dist ances up t o  500 feet ; but , at 

distances great er than that , I don ' t  thi nk you want a hand 

c arrier arrangement . You will want t o  have a strap that fit s 

over your shoulder , or s omething l ike that . It ' s  not your 

legs that get t ired ; it ' s  a c ombinat i on of your hands and arms 

and it j ust makes you t ired . Another thing that o ccurred that 

we hadn ' t  s een on Earth i s , that as you bounce along at 

one-s ixth g ,  the RTG package t ends t o  rot at e . The e . g .  i s  not 

exactly lined up beneath the cros sbar . It t ended t o  r ot at e  

and unlock the two-p i e c e  cros sbar . Thi s  was di sturbing becaus e  

I would have t o  st op once i n  a while and relock the cros sbar . 

I would recommend that we definit ely put s ome s ort of snap 

lock on that cro s spiece s o  that when you put it in posit ion 

and it rot ates t o  the c arry posit ion , it locks there . I f  it 

had opened up as we c arried it , we might have dropped the gear 

and broken some of it on the lunar surface . It ' s  funny that 

never showed up in any o f  our one-sixth g work in the airplane 

or anywhere els e ,  but it was a cont inual problem on the lunar 

surfac e .  
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450  feet west and about 5 0  feet north o f  the pos i t i on of the 

LM .  It was a pretty good level s it e .  Lat er when I got back 

to the LM and looked b ack , I not i c ed it didn ' t  l ook as if the 

s it e  were that far away . Thi s  was the c ont inual problem we 

had , trying to judge di stances . In any event , we had no 

trouble placi ng the central stat ion down . We had no trouble 

putting down the RTG . 

I did not ic e , however , that you c ould fee l  the heat radiat ing 

from the RTG . When I removed the bracket that carried the power 

cable that ran from the RTG to the c entral s tat i on , it felt 

warm to the t ouch . I didn ' t  want to  keep my fingers there too 

lon g ,  so  I handled i t  with the ALSEP tool as oppos ed t o  j ust  

my gloved hands , as  I had been doing i n  pract i c e . That may be  

something you should pract i c e . Apparently that bracket c an get 

pretty hot , although we only had the e lement in it a short time . 

I guess the point i s , when you fuel that generat or , you had 

b etter get on the r oad and get goi ng to wherever you are going 

to take i t . You should get tho s e  parts off the fuel element 

as soon as pos s ible , b ecause they heat at quite a h i gh rate . 
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The f i r s t  e xperiment I put out was the pas s i ve s e ismic . It 

had two anomal ies that I know . One was the s kirt . The alumi � 

num . fo i l ,  the s kirt , d i dn ' t want to l i e  d own . It was n ' t  that 

i t  had a memory . When I plac ed it near the ground , the many 

layers s eeme d t o  s eparat e . The s kirt s eemed t o  have s ome kind 

o f  s t at i c  charge on it that would n ot allow it t o  t ouch the 

ground . It t ook quite a little pushing t o  ge t it t o  li e down 

on t h e  ground . The on ly way I c ould make it li e flat wa s t o  

put a little dirt on i t , wh i ch I t r i e d . But that wasn ' t  a very 

good i de a  becaus e i t ' s  difficult to put little c l ods of dirt 

on i t .  I later got s ome Boyd b o lt s  and made little ali gnment 

tub e s  to s it on i t . That worked r e al well ; it he ld down the 

skirt pretty well . The s ec ond anomaly was that the litt le d i sh 

t h e  pas s i ve s ei smi c  s i t s  in needs to have a s o l i d  bot t om s o  when 

it i s  plac e d  on t h e  ground , th ere i s  no danger of dirt eas ing 

up thr ough t h e  c enter of i t , as th ere was in the c as e  of our 

di sh , and t ouchi n g  the bottom of the pa s s i ve s e i smi c i t s e l f  

an d  c aus ing a thermal s hort that would ruin i t . We s p ent qui te 

a bit o f  t ime t appi ng out a nice neat hole s o  th i s  wouldn ' t  

o c c ur .  Re ally , I think the fix s hould b e  t o  put a s o li d  bot t om 

t o  that d i s h .  I th i nk the addit i on o f  the bubble leve l t o  the 

t op of the pas s i ve s ei s mi c  was a good one . I n ot i c e d  it was 

really e asy t o  leve l the experime nt with that . Wh i le I was 

doing it , I kept an eye on the li ttle BB i n  the bowl-leve ling 
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Buz z  when h e  tried i t  on Apollo 11 . I don ' t  think that ' s  the 

way to go for any other leve ling . I th ink this bubble works 

real well , and it works pretty fas t . I ' l l  go ahead and c over 

the others that I laid out . The magnetometer was a beauti ful 

e xperime nt and i t  was easy t o  deploy . It was easy t o  ali gn 

and level and it t ook quite a b it less  t ime than the passive 

s ei s mi c  b ec aus e i t  was sort of s elf-· c ontained . You j ust s crewed 

the le gs t o  make it level . You c ould grab one of the magnet om-

eter arms and move it around so  that it would be i n  alignment . 

In both cas es , we ali gned them exact ly zero , zero , or exac t ly 

East . The suprathermal ion detector and the c old c athode ion 

gauge , which were c ombine d  experime nts , were di ffic ult to 

ali gn and we knew this before we le ft . The legs are too c los e 

t ogether for the height and weight of the experiment . When 

you t ry t o  get it on the ground , it j us t  wants t o  tip over . 

The little place where you ins ert th e ALSEP t ool i s  on the end 

that has one le g ;  it ' s  a three -le gged c onfiguration , and so  

that tends t o ,  if  you put any offs et or  force on that attach-

ment , t ip it over . Next , the c old cathode ion gauge . A 

s c reen c ome s out of the s ide of the c ontainer in the suprathermal 

i on detector . It i s  spring-loaded so that it will hold a flat 

posit ion wh en it goes over center . It ' s  a real problem t o  keep 

the s i de of the suprathermal ion detect or balanced while you 
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It took a couple o f  minut e s  t o  get the s creen to lie flat . 

The s e  s pr ing-loaded devi c e s  are a real pain up there . You 

should have one that does n ' t  have any s pr i ng load t o  it . Y ou 

open it up and drop i t  on the ground and i t  just lies flat 

from i ts normal wei ght i nstead of having s ome spring-loaded , 

over c ent er devi c e . It j us t  adds t ime and work t rying t o  get 

these little devi c e s  to work properly . The c old c athode i on 

gauge c ome s out o f  the s ide o f  the s uprathermal i on detect or . 

The c ab le was s o  s ti ff that i f  you put the gauge i n  the prop er 

pos i t i on , the gauge i t s el f  was s o  l i ght and the force s  on the 

c able were so s trong , it would j ust pi ck up the gauge and move 

i t  t o  a n ondes i rable p os i t i on . It ended up with both of us , 

Pete and I ,  working t ogether . He held the i on det ect or wh i le 

I t r i ed all s orts o f  d i fferent deployment angle s of the ion 

gauge t o  finally get one that would work . The only way we 

c ould make it work a ft er s pe nd i ng ab out 5 minut e s  on a 

30-s ec ond j ob ( i f  i t  had been de s i gned pr operly ) was t o  lay the 

i on gauge on its back s o  that the front end pointed strai ght 

up at a distan c e  that was n ' t  near as long as the c able i t s el f .  

Thi s  s eeme d  t o  work pretty well . When we were deploying the 

s uprathermal i on detector , the lid c ame open a c ouple of t i me s . 

Thi s  lid was s uppos ed t o  b e  deployed from ground c ommand after 

we had le ft the area so that the expos e d  mi rrored s ur face would 
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them .  I ' m pretty sure that we did get some dust on the t op of 

i t . I hope i t ' s  n ot enough t o  bother the operat i on . I ' ve got 

two other c omment s . My experi ence working the Boyd bolt s  i s  

that you can do them a heck o f  a lot faster i f  they don ' t  have 

thos e little ali gnment tubes on them .  I don ' t  know how Pete 

fee ls about this , but I rec ommend that you throw tho s e  off and 

j us t  us e the Boyd bolts . I c ould always stick my t ool i n  there 

a lot faster when there were no tub es , and I can also s ee when 

the little bolt s  jump up a lot better . The s ec ond c omment ; I 

thi nk we ' re kidding ours elves i f  we think there i s  any way to  

deploy thi s  e xperiment without gett ing a lot of dirt and dust 

on i t . The pi ctures are going to  show th is . They j ust  have 

to be des i gned t o  accept dirt and dust . I f  they can ' t acc ept 

the dirt and dust , then they are goi ng t o  have to be packaged in  

s ome way so  they can be  deployed c ompletely and then , the last 

act would be to pull some sort of pin and flip off the c overing 

that would have all the dirt and dus t on it , expos i ng the nice  

c lean experiment . 

The only one I deployed was the solar wind spectrometer and i t  

went exactly a s  advert is ed . I checked the four le gs down , 

t ook it out the proper distance , aligned it , and turned her 

loos e .  The Boyd bolts , as Al pointed out , were no problem ;  

i t  would probably b e  eas i er i f  the cups were lower . The bolt s 



CONRAD should b e  kept c overed with the tape though , becaus e of the 
( CONT ' D ) 

CONRAD 

BEAN 

dus t problem. 

10 . 32 Sunshi�ld Deployment 

The s unshi eld deployment worked perfe ct ly well and as advert i s e d  

i n  one-s i xth g ;  i t  p opped up , li fted o f f  the groun d ,  actually . 

It was a real thrill . The antenna ali gnment went as adverti s ed .  

I had p layed with i t  e nough that I knew how t o  ali gn i t  c orrect ly .  

Apparently i t  i s  aligned all r i gh t , becaus e you are rec eiving 

good s i gnals . We fee l we did mos t of our homework on ALSEP . 

10 . 33 Vis ibility of Boyd Bolt s , Light Piping with 

UHT , Dec al /Label Legibi lity 

I do t oo .  I think we knew exac t ly what t o  do on it . One thing 

that t urned out a little di fferent than I imagine d ; I had di f-

ficulty reading the decals that we had put on the ALSEP . As I 

recall , look ing at i t  on the surface , it looked as i f  there 

were black writ ing on s ilver background . When I tried t o  read 

thi s on the lunar s urface , i t  was very di fficult . The brilliant 

li ght reflec t ed o ff the s ilver and you c ouldn ' t  s ee the black . 

We had the s equenc e of layi ng that ALSEP down pretty go od ,  and 

I would r e c ommend on the next one , they us e a black on orange 

or s ometh ing like that to dec reas e the amount of reflective 

li ght off the decals . It ' s  go ing t o  be needed . 
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10 . 34 Selected Sample Collect ion 

The s elected s ample c olle ct i on , I felt , took a fair amount of  

our time . We did  not c olle ct quite as  many rocks as  I would 

have like d t o  on the s elected samp le . However , we did go over 

t o  the large c rater , c ollect some rocks from there , photograph 

them , and then return t o  the LM . We were b eginning t o  run out 

o f  t ime at that point , although the EVA had been extended and 

we did get enough rocks t o  fill the whole rock box . 

10 . 3 5 Sample Return Container/Core Tubes  

The  s ample return c ontainer worked as advertised . I do want 

t o  c omment h ere that I fee l  the practi ce we did on the K-bird 

was exce llent for one-sixth-g work . Opening and clos ing thos e  

boxes  on the K-bi rd t ook away all the surprises . I was ready 

for s ome of the heavi er forces , and had a handle on them.  I 

was aware of  the fact that the cable hold down was going t o  

tend t o  ris e when they were holding the boxes down . All the 

work we did on the K-bird was excellent , and made things a lot 

e as i er on the lunar surface with respect t o  the rock boxes . 

Al drove the c ore tube . 

The c ore tube  was pretty easy to  drive . I think we mus t have 

b een in a di fferent sort of s oil than Buz z  was in ; I augered it 

a bit  as I drove it in , but I really never had the fee ling that 
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it pretty doggoned hard and dri ve it i n  there . We had no 

t rouble going the full length . A c ouple of things I not i c e d  

a s  we worked was that whenever I h eld onto met al t ools for any 

length of t ime , anything shi ny like the extens ion handle ; the 

t ongs ; or later during the s ec ond EVA , wh en I was c arrying the 

handtool carrier ; that my hands would get warm. I f  I would 

put them down and remove my hands from them , my hands would get 

c ool again . It was n ot t oo hot to  handle ; it  was just  the fact 

that I would n otice  they started t o  warm up . Another general 

impres s i on I had working with all the equipment is that the 

lunar equipment we have i s  generally too flimsy . I f  we are 

going t o  work with thi s gear , we should b ee f  it up so that we 

don ' t  have t o  be so c are ful about breaking i t . I was always 

c oncerned that I mi ght actually break s ome of the ALSEP equip� 

ment . I really don ' t think we need to b e  quite that tender 

with it . The s ame way with some of  the t ools we us ed later 

on . Pet e  may n ot agree with it , but he prob ab ly should s ay 

s omething . I got the feeling when we were working on those  

s e lected s ample s  and coming back , we needed two things . We 

needed  a little bit b igger s et of t ongs so  that we c ould grab 

b i gger rocks . We always ended up b eing able t o  get little 

b itty rocks . If  we had a b i gger s et ,  we c ould get the little 

ones , and als o  the big ones . With that little one , you j ust end 
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look at rock s , and you want t o  pick up things . You don ' t  

always want t o  stop and us e those  t ongs . I had the feeling 

that if we just had a s trap mounted on our back , or to one 

s ide of our back or s ometh ing , we c ould work as a team .  One 

fellow c ould hold the other whi le he leans over and p icks up 

or inspects a rock , or looks i n  a hole , or whatever he want s 

t o  do , and then li ft h im back up and he wouldn ' t  get dirty . 

We had t alked earlier about j us t  falling over on our faces  and 

catching ourselves on our hands , or getting down on our knee s ,  

and i nspe ct ing whatever rocks we wanted t o  look at . When we 

got there , we c ould have done this phys i cally , but the problem 

was , it was j us t  s o  dirty that you didn ' t  want to do it . I 

went down on my hands a couple of times , but each  t ime I did ,  I 

went down where I would land with my hands on a rock . I would 

stand there until I s aw what I wanted t o  s ee , and then do a 

k ind of  push-up from the rock . But th ere i sn ' t  always a rock 

around t o  do this s ort of  thi ng . I f  we j ust had s ome s imple 

strap , worked as a t e am and got the big rocks fast , and looked 

at what you wanted t o  real fast , I don ' t  think it would i nter-

fere with anything e lse you did .  

I agree with all that Al s ai d .  There ' s  n o  doubt about i t , you 

need a b igger s et of tongs . By the s ame t oken , you need a 

b igger s et of  s ample bags .  Thos e b i g  Teflon bags are very 
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They t ook a s et and were hard t o  s traighten out . They just 

di dn ' t handle at all well . 

I think we need to  develop a c loth bag of some type that will 

maintain i ts shape and n ot take a permanent s et .  These  bags 

h ad b een  folded and t ended t o  take a s et , and when we 

s trai ghtened them out , they t ended t o  be brittle . They had 

several long cracks in them when we wrapped up the rocks . One 

other item in the first EVA , the c olored chart , I took out 

b ecaus e I c ould not b end over , and there was no  reasonable way 

t o  stick it in the ground . I tried to  work it int o  the ground 

s o  that it was perpendicular t o  the Sun . It  didn ' t  work because 

of the s oft dirt . It fell over and became c overed with dus t .  

I got i t  back up and tried t o  brush i t  off , but i t  was impossi-

ble . I j ust  made a c omplete  shambles out of it . The dust 

c lung t o  it s o  badly that we didn ' t  get a c olor shot of that . 

10 . 36 LM INGRESS - 1ST EVA 

Ne ither of us had any t rouble i ngress ing the LM and getting 

the door c los ed .  The cabin repres s ed right away , and we went 

right i nto  the PLSS recharge . 
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We had pract iced the P LSS recharge s everal times , and it paid 

off . The PLSS recharge went as advert is ed .  The e quipment was 

easy to handle at one-sixth g .  All the st owage was adequate . 

We followed our procedures  t o  the  letter and we never fel l  

over any equipment . It all went i n  the right places and trans­

ferred around as  we had practic e d .  

I wanted t o  weigh t h e  water . I put in  this 2 5-c ent s cale , 

which should b e  s et at zero . I f  anybody had thought about it , 

including myse lf , the spring tens ion i n  the s cale itself  was 

never zero i n  one-sixth g .  As I unscrewe d it t o  zero , I uns c rewed 

it all the way ; and the s crew , the spring , and everything di s­

appeared i nto the bottom of the s c ale . We had a sli ght amount 

of  di ffi culty , like 2 5  minut e s , putt ing that baby back t ogether 

again , whi ch we finally did . It would b e  wis e t o  put i n  a 

reas onable s c ale that can b e  zeroed  in one -s ixth g .  Let some­

body think about i t  a little b it , we can plan thi s one bette r .  

The water wei ghi ng went okay . We both had ple nty o f  feedwater 

le ft . The levels pas sed to us indicated that we were worki ng 

900 to 1000 Btu' s .  Both of our oxygen suppli es recharged t o  

more than 80 percent . I don ' t  even know what the t op-off was ; 

I didn ' t  even n oti ce . 
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10 . 38 LM EGRESS - 2ND EVA 

The second EVA prep went a lot s moother . We stayed with the 

checklist . We had gottE?n over our excitement and we did it in 

a much more orderly manner . 

10 . 39 Geological Traverse 

We c overed a lot of distance on this EVA. We were told that 

· we went more than a mile . We us ed our chart while on the sur­

face . It was a good thing we had it along . We stopped and 

c onsulted it on s everal occasions . Although navigat ion i s  not 

di ffi cult out there � you really do have to stop and pin down 

cert ain c raters . They wanted us to  go t o  specifi c  craters , 

and I think we h it all of them except halo crater . I knew we 

were in the general area .  Several craters were there , and the 

phot ograph map was not c lear as t o  whi ch crater was halo . We 

may have s ampled the wrong c rater . I f  s o , i t  was very c lose 

to halo crater and should have acc omplished es sentially what 

they wanted us to  pick up with the double c ore tube . 

10 . 41 Contrast Charts 

I want t o  discuss number 41 which is c ontrast charts . We had 

three of them . One of them got dropped in the dirt and was 

c ompletely covered with dust ; so it was us ele s s . There was no 

way to dust i f  off . 
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We hung them on the c orner of the t able . We had three of them 

hanging on the c orner of the table . When I removed the first 

LiOH box on the first EVA to send it up , that one fell off and _ 

I had to  pick it up out of the dirt . Once it gets in the dirt , 

forget it . 

There ' s  no way t o  dust anything off there , which brings up a 

good point that we ' ll be c overing in  a few minutes concerning 

when we got back i n .  I t ook one chart and put it on the sunny 

s ide ( and you can s ee all the different grades of gray ) , took 

pictures of it , and reported that over the air . I put the 

other on the shadow s ide , and the only thing that keeps you 

from looking int o  the shadows is i f  the Sun is low enough so  

that you can ' t  get your hand up and shield your eyes from the 

direct ray of the Sun . I f  you can do that , you c an s ee down 

in  the shadows j ust like you can on Earth . I was able to do 

thi s in this cas e and s o  I c ould s ee the full range of blacks 

in the shadow . Pete 1 s earlier ;idea of putt ing an additional 

opaque visor on the top of the helmet is a whale of a good 

idea .  You could adj ust that thing for the sun angle ; you 

could wander around looking up-Sun , down-Sun , and across-Sun ; 

and it wouldn ' t  bother you a bit . I think that ' s  one of the 

best suggest ions that we got right there . 
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10 . 42 Samples ( Collection and Photography ) 

Our documented sampling went exactly·  the way we practiced it on 

Earth . The s amp le bags �ere t oo small . There were many s amples 

we had to put in  that were too big to go in the bag . 

One of the b est things about the charts was that we had lthis 

was Pete ' s  idea during the last month } travers es planned for 

three di fferent place s that we might land . That is what gave 

us the capability t o  go out there and do some good geology .  

They have done a lot o f  thinking about what t o  look for . We 

named s ome of the craters , we knew the traverses � and we were 

able t o  mas s age one of the preplanned traverses a litt le bit . 

We were able t o  f9llow the traverse pretty well . 

It look s  like we c an land n ow on one spot ; thus � you want to 

practi ce the exact travers e on Earth that you are going to be 

doing on the lunar surface . I mi ght even suggest  that they 

make those litt le craters out in Flagst aff , Ari zona , like your 

parti cular s ite . Then , you can do the exact traverse duri ng 

training that you are going t o  do during the mission . Thi s  

allows you to  save a lot of t ime b y  going to the proper s i de 

of the crater and trenching and core tubing at the right place . 

Then on the Moon , you c an  follow the s ame preplanned t raverse 

and get. a lot more done much faster . 
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This was the t rade-off . I knew it was going to  happen . They 

wanted dis tance and documented s ample s on five spec i fic points . 

Only. on occas i on between thos e  points did we stop when we s aw 

s omething that was di fferent and s ample it becaus e we had t o  

hustle all the way t o  c over all that ground an d  to  make those 

five points . We really had to  move out ; therefore , there was 

a certain amount of c ompromis e between the amount of s ampling 

we did at each point and in between these point s . There was 

no point t o  which they s ent us where we couldn ' t  have spent at 

least an hour very easily .  Had we had a little bit more time 

to  experiment , one thing we might have tried (and it cros sed 

my mind at the t ime ,  but I thought if  we do that we ' re going 

t o  get tied up ) was to use the tether and get one of us down 

in the c rater that had the melted looking rocks in the bott om 

of it . I think that would have been a real boon . But the 

tether wasn ' t  really long enough , and the crater was pretty 

s teep . I ' m n ot so  sure how well we would have gotten back out 

of it . 

The entire lunar surface was covered with thi s mantle of broken­

up material , fine dust of varying depth . As a result , every­

thing looked pretty much the same -- s ides of the crat ers , tops 

of the craters , flat lands , and ej ecta blanket . If you 're going 
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t le of brown or black and t o  look b ene ath the surface a little 

bit . We had a shovel that we used for trenching , but becaus e of 

the length of the extension handle and �he inability to  lean over 

and what have you , we never c ould trench more than about 

8 inches . That was .about the b est we c ould do , and that was 

a pretty big e ffort . I f  we ' re going t o  do any good geology , 

it ' s  going to  t ake a lot of trenching to  get down below the 

surface . 

I ' d  like t o  rec ommend that we get a better trenching tool . 

Maybe all we need t o  do i s  lengthen the extens ion handle about 

6 inches ; but i f  we 1 re going t o  look and s ee what ' s  b eneath 

the s urface , we ' re
' 

going t o  have to dig it out of there some-

how .  I als o recommend that we get a lot more c ore tubes aboard 

the next fli ght . I felt t�at , on the surface everything was 

pretty much the s ame and the real s ecrets were hiding about 

2 t o  8 inches under the surface . We really need to  scrape away 

the upper surface or c ore down through it . 

The environmental and gas samples went as advertis ed .  I did 

notice on both o f  them a t endency for the threads to  be a little 

b it s ticky , as i f  there were a vacuum welding or maybe a slight 

expans ion that was caus ing some drag . It wasn ' t  bad , but it 



10-44 

CONRAD did n ot need to be much worse before caus ing di fficulty in 
( CONT ' D )  

CONRAD 

closing both the gas s ample and the environmental samples .  

But , they worked okay . 

10 . 43 Surveyor Site 

When we looked at the Surveyor from direct ly acros s the crater , 

it looked like it was s itting on a vert ical wall . It really 

looked steep . My first thoughts on the first EVA was that 

we ' re going t o  have one whale of a time getting down t o  it . 

At that point , it was s itting in the shadow ; but by the time 

we got out on the s ec ond EVA , it was no longer in the shadow . 

It then gave the appearance of not being on so  steep a wall . 

Sure enough , when we walked around the other s ide of the crater 

and got to it , it was on about a 12-degree s lope . Just angling 

down the s ide of the crater to  it was no problem whatsoever . 

No di fficulty was encountered working ·around it . 

We had b een  c oncerned about it s liding down on us . However , it 

was firmly planted in the s ide of the crater . The lower gear 

was well dug into  the ground , and there was no chance of it 

s liding . I actually pushed on it s everal times ; there was no 

t endency for it to  t ip over or to  move . 

So we went about our bus i ne s s  j ust  the way we practi ced it at 

the Cape . I read the checklist and Al t ook the photographs . 
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on it as hard as I could and I hardly made a dent on it . I 

don ' t  know what kind of a metal tub e  it  was but I don ' t  think 
. .  

it was quite up to s nuff . It had t o  be a thicker wall tube 

than they t old us becaus e the five TV tubes were cut with hardly 

any effort at all . ,So we got everything but the glas s s ample . 

The glas s was bonded t o  the metal sheet . We curved the metal 

sheet but all we got was fine slivers of glass , so we stopped 

mess ing around with it . 

We did get a tube , however , 

Yes , it  was a support tube t o  the large electronics box . 

We not iced the Surveyor had turned t o  s ort of a tan appearance , 

including the white parts , the chrome , and the shiny parts . 

We looked at it  c los ely and rubb ed it . You c ould rub off this 

brown c olor if you rubbed hard enough . It gave you the feeling 

that it wasn ' t  blown on when we flew down in the LM ,  or rather 

that it had adhered to it over the years it had been in the 

crater , We t ook enough pictures so  that we can document thi s .  

It was n ' t  very di fficult , I didn ' t  think , t o  operat e  on that 

slope , Pete . It wasn ' t  particularly s lippery . One of the 

things I wondered about beforehand was , when once we got down 

the slope we wouldn ' t  have a good s ens e of the vertical and 
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It was j ust like a 12-degree slope on Earth . I didn ' t  have 

any tendency t'o slip down , and I wouldn 1 t hes itate t o  try a 

steeper s lope . But I do think that having a strap or tether 

that you c ould us e , in the event that you got down into too 

s teep a s lope , to help you get back out i s  a good i dea . It 

probably ought to be a s tandard piece of equipment on the 

following missions . As Pete brought out earlier , it would have 

b een nice t o  go down t o  the bottom of that slope t o  the material 

that looked melted . Our strap was only about 10 meters long , 

and I would rec ommend that , as a s tandard piece of equipment , 

that you put a s trap about 30 meters long in  a saddle bag or 

somewh ere in your equipment . That way , you c ould help a man down 

the s ide of a slope . He c ould j ust carry that strap down t o  the 

b ottom and pick up any rocks he wanted to get , and the� you 

could help him back up . I don ' t  think you would have any trouble ; 

you would have to use discretion in case you got half way down 

and found out the s ides were a litt le more s lippery than you 

thought . 

The only thing I not i ced about working on the ins ide of the 

slope , Pete , was when we tried to walk out of it , it took a 

lot more work becaus e you couldn ' t  bounce from s ide t o  s ide 

and spring off your fee:t like you c ould on level ground . It 
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i f  our heart rate was n ' t  up a little higher after c oming up 

out of the crater . But there was never any danger of slipping 

down in the bottom or anythi ng like that . 

I gues s  I ought to finish off one thing on the Surveyor .  My 

hat ' s  off to Al and Joe Roberts and all the people that worked 

on that bag we carried on our back . It worked out extremely 

well . Al ' s  suggestion made earlier , but not on this debriefing , 

was that we should consi der carrying a lot of equipment on the 

back of the PLSS for document ed sampling and so forth . It ' s  

better than carrying that tool carrier around . You could hang 

a considerable amount of the gear on the back of two PLSS ' s  and 

you work as a team·. I think it would be a lot handier . 

I do , too . The big pain with that tool carrier i s  that you have 

to  hold it out from your body s o  that your legs don ' t  bump into 

it as you walk , whi ch means you have to hold it by one hand . 

That ' s  not a big deal when it ' s  light and there are no rocks 

in it ; but when you start filling up with rocks , it gets to be 

a pretty good stunt to hold it out there for long periods of 

t ime . I was running two and a half miles a day towards the end 
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never suffered a bit . If I had it to do over again , I would 

run about a mile a day and spend the rest of the t ime working 

on my arms and hands bec ause that ' s  the part that really gets 

t ired in the lunar surface work . If we could somehow eliminate 

that hand-carried tool kit and mount those things on the back 

of the PLSS ' s ,  half on the CDR ' s and half on the LMP ' s ,  you ' d 

be able to move around the surface a lot better . Your hands 

would be more free . One could carry the shovel , one could carry 

the tongs , one could carry the gnomen , and you could end up 

doing better work faster by that technique than with your hands 

full of hand-tool carrier . 

I had about 20 Earth pounds extra hanging on the b ack of the 

PLSS . It caused me no e . g .  problems . I ran across the lunar 

surface , and it was not that tight . The bag and the c amera 

itself were flopping around back there , and they didn ' t bother 

my stab ility one bit . I just kept whistling . Our only concern 

was that it might fall off or something , which it didn ' t  do ; 

and so I think it ' s  a good idea.  

I was going to say we probably ought to make a comment here . 

I know that they are trying some sort of wheel vehicle for the 

next flight . My impression was that you could use a wheel 

vehicle but you probably should have one with wide t ires . 
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Although the dust was only an inch deep or something like 

that , i f  you had some skinny t ires it might give you a little 

problem . I don ' t  know how big in diameter they ought to be , 

but they ought to be fat things to help it ride along the 

surface .  

10 . 44 Sample Stowage 

The sample stowage on the second EVA worked out perfectly . 

I think we had the box packed as tight as we were going to be 

able to pack it there on the lunar surface .  We wound up with 

four large rocks in a Teflon bag which we brought back for an 

additional 13 pounds o f  rocks . I ' ve got one comment here and 

I know that this is one of the problems with not preplanning 

something . I know everybody ,  including ours elves , agreed with 

a preflight criterion of one EVA extens ion ,  but it broke my 

heart to get back in that 1M and find out that we had 6 hours 

in those PLSS ' s  and Mis s i on Control hustled us back in after 

4 hours . We killed 2 hours sitting in the 1M - we wasted -

we actually s at on our rear ends and did nothing for 2 hours . 

We weren ' t  tired and it ' s  really a shame that we did not get a 

second extension on the end of that EVA becaus e we hustled 

past blocky crater and back up to the LM. I was hustling Al 

because I felt that he had committ ed us to get in at 4 hours 

and nobody changed their tune ; s o  we were practi c ally up the 
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openminded on Apollo 13 and subsequently . If these guys are 

· in good shape - and there 1 s no reason to believe that they 

won ' t  be ( we were in excellent shape ) - then let ' s  not hustle 

when we don ' t  have to . As a matter of fact , we could have gone 

another REV down there on the lunar surface before lift-off , 

and it wouldn ' t  have perturbed anything . 

I agree 100 percent with Pete . That was a real shame . If there 

was anything in the whole flight that should have been done 

differently , we should have gotten in maybe an hour later right 

then . Like Pete  s ai d ,  we got in and we s at around for a couple 

of hours there j ust waiting for the t ime to start working on 

the ascent checklist . 

10 . 45 SWC Retrieval 

We performed the solar wind collection retrieval , and that didn ' t  

work like I was hoping it would . When I reeled the collector 

out , it came out very nicely ; and the foil itself seemed pretty 

flexible . At the beginning o f  the s econd day after we woke up , 

it looked like the foil had taken a set around the pole . It 

definitely had taken a set of some sort . When I tried to roll 

it up following the second EVA , it rolled up about 6 inches 

and then didn ' t  want to roll any more . It wanted to crinkle 
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recycle it a couple o f  t imes like a roller shade . Finally , 

it did tear about a 6-inch longitudinal rip ; and I realized 

then that it j ust wasn ' t  flexible enough and didn ' t want to 

roll up . So I let it go and let it s ort o f  window-shade all 

the way around and then tried to roll it up by hand and not 

get my fingers on any of the foil . I ' m  sure I wasn ' t  able to 

do this entirely . I expect there is some dust from my gloves 

on the foil but I did the best I could.  I understand that it 

is poss ible to dust that off ,  bake it off , or something like 

that and it doesn ' t  bother the experiment . As a result of this , 

the rolled-up experiment was larger than the bag it was supposed 

to fit into ; so  I had to take and crush it with my hands -- kind 

of squeezed down on the foil . It made it look sort o f  full , 

but I don ' t  think it degraded the experiment at all . I would 

like to recommend that be fore the next flight goes up somebody 

take a look at what is actually happening to that foil as it 

s its out in the lunar environment . It may not be the foil that ' s  

present ing the problem.  It mi ght be the tape that they are 

using on it actually cracks or gets stiff or something . It 

may be the s ame effect they were seeing with those Teflon bags . 

They may take a set and it doesn ' t  want to roll up any more . 

This does compromis e  the experiment somewhat . 
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The final comment that I would like to make is that Ed Gib s on 

and Joe Robert s  and his people did an outstanding j ob .  Our 

checklist and procedures were well documented.  We were able 

to handle all the cont ingencies that came up , and I think most 

o f  the success of the operat ion is due to their careful preflight 

planning and excellent work that they did on the FNA ' s .  

All right . I think als o  included in there are the geologists 

Uel Clanton and his group and also USGS Al Chidester and his 

group . I think one of the best things was this preplanning o f  

the traverses . That really saved us a lot of t ime and let us 

get out and go to the places that they thought were geologi cally 

int erest ing and allowed us to  do the right things at the right 

places . 

10 . 46 Close-Up Camera Operat ion 

As a result of having to hustle there , I don ' t  think I really 

gave a good enough effort on this closeup c amera . I did as much 

as the t ime allowed ,  but the t ime wouldn ' t  allow me to go out 

to those three different types o f  soils that we had seen and to 

take pictures . I couldn ' t  go down in some o f  the craters that 

had some good glass in them or glass-topped rocks . I couldn ' t  

go out and do many o f  the things that the closeup c amera i s  very 

good for because there j ust was not t ime available . 
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10 • 4 7 1M INGRESS - 2nd EVA 

The second ingress was the same as the first . No problem; we 

went right down the checklist j ettisoning the equipment . The 

only comment I have is  we shut off our PLSS feedwaters as we 

did on both ingresses down at the bottom o f  the ladder . My 

recommendat ion is that we t ake a fixed t ime prior to ingress ,  

and even an earlier t ime like 10 or 15 minutes before ingress ,  

and get that PLSS feedwat er OFF becaus e , when we dumped our 

equipment on the third cab in depress , we got quite a b it of 

water and ice out of the PLSS sublimators . I think the more 

you can dry out those boilers before you get in the better o ff 

you are . Otherwis e , the equipment j ettison procedures and 

everything worked extremely well , and we got rid of all the 

equipment . 

One comment about the COMM between MCCH and ourselves up there : 

I don ' t  know from their point of view what they thought , but 

we were getting about the right amount o f  informati on everyt ime 

we asked a question ; and the answer s eemed to come up pretty 

rapidly . From our point o f  view , the COMM between ourselves 

and Ed Gib s on and the experiment ers was very good .  I am hoping 

that i f  they had any questions they did get to us and we answered 

them at the t ime or , at least , were able to look at what they 
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One other comment on the second EVA : we had a problem with 

the camera. The wheel on the bottom screw that locks the RCU 

plate  and the trigger to the camera is a machine wheel that 

fit s  on the end of the screw . It was a press fit , and becaus e 

of the thermal configurat ion and the tolerances of that fit , 

the wheel actually fell out and the camera came completely apart . 

The trigger came o ff the RCU guard.  That was the end o f  the 

usefulness  of that camera as far as we were concerned. 

I would like to say something about that c amera . We got a lot 

of dust on ourselves and als o  on the out s i de of the camera . We 

kept looking at the lens to see if there was any dust on it 

and to see i f  it was going to degrade the pictures . Neither 

Pete  nor I could see it on each other ' s  camera , although the 

other parts of our camera were covered with dust . We ' ll have 

t o  take a look at the pictures that we returned . If it does 

turn out to be a problem, we ' re going to have to come up with 

some sort of brush we can use to dust o ff the lens , because I 

don ' t  see any other way . We were trying our best to keep the 

e quipment clean ; but j us t  moving around , trenching , leaning 

over , and all the other things t end to get dust on the equipment . 

One other thing , when we go back t o  the LM ,  .we tried to dust 
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off . I would get up on the ladder and he would try to dust 

me off with his hands , but we didn ' t  have a lot of luck . We 

should have some sort of whisk broom on the MESA . Before we 

get back in , we ' ll dust each other up high . Then the LMP will 

get on the ladder , and the CDR will give him a dust or vice 

versa and then will get on in . We are bringing too much dust 

into the LM .  Another poss ib ility is that j ust as soon as you 

get in you slip on some sort of second coveralls that fit over 

the feet on up to the waist , becaus e that ' s  the dirty area . 

Then you keep that on all the time you ' re in the 1M and take 

it off j ust before you get out . The other alternative to this 

is  that you put ort a simi lar something when you ' re getting out 

onto the lunar surface .  The reason I suggested the former was 

that I think you want to be as free as you can pos s ibly be when 

on the lunar surface .  Adding another garment over the top of 

the already existing equipment is going to be restrict ive and 

might give you a few more problems . 

I got quite conc erned with not only the wear and tear on the 

suits but the effect of the dust on the suit s . On our final 

hookup back on the 1M ECS system for as cent , it was all we 

could do to get our wrist locks and suit hose locks to work . 

They obviously were beginning to bog down with dust in them . 
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thi s . I have no idea what the effect s  were on the 0-rings . 

Suit integrities  did stay good , but there ' s  no doubt in my 

mind that with a c ouple more EVA ' s  something would have ground 

t o  a halt . In the area where the lunar boots fitted on the 

suit s , we wore through the outer garment and were beginning 

to wear through the Mylar . I ' m  sure that with all the wear 

on the out s ide sur faces there ' s  bound to have been rubbing of 

the bladder . I ' m  sure they will be  very carefully inspected 

to see  what these  effects were . Al and I had extreme confidence 

in the suit s ; therefore , we didn ' t  give a second thought to 

working our heads o ff in the suits and banging them around --

not in an uns afe manner but to do the j ob in the way we had 

pract iced  it on Earth . Thes e  suit s  were more worn than our 

t raining suit s . We must have had more than a hundred hours 

suited work with the s ame equipment , and the wear was not as 

bad on the t raining suits as it is on these  flight suit s in j us t 

the 8 hours that we were out . I think it  has t o  be  the abras ive-

ness of the dust . 

I think that one of the best dec is ions that we made was not 

t aking the suits o ff at night . This allowed us to control 

our t emperatures pretty well . We were always able either to 

turn on the LCG pump and get cool that way or to turn on the 
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we would have had a lot more t rouble with dust in the z ippers , 

ins i de the suit , and ins i de the helmets .  It was tough enough 

on just the wrist rings and neck rings . We tried to wipe 

them off before we put our equipment back on the next morning 

but we did not ice  it harder to put on . I didn ' t  have any leak 

rate  for all the pressure checks prior to launch and at other 

t imes , but during the last pressure check that we pulled I 

had a leak rate of something like two tenths over the minute . 

So , the thing was leaking somewhere and it must have been around 

the neck and wrist rings becaus e thos e were the only openings 

that had changed . 

My suit was the same way . I had about 0 . 15  over a minute  

although I had very little on  our first check prior to gett ing 

out . 

10 . 5 1 REST . AND SLEEP ON LUNAR SURFACE 

I made a technical error before I left when the suits were 

sent back t o  ILC and the boots were put on . We knew that we 

had to refit the suits ,  and I let myself get conned into re-

fitting my suit in long underwear and not with an LCG becaus e 

the flight LCG was PIAed . That was a mis t ake . I wound up 

with the legs being too t ight . I realized this prior to 
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spent only about an hour or so  before in it fitting it in my long 

underwear , but it became unbe arable that night . It spoiled 

my rest period.  I did not want to t ake the suit o ff s o  I 

stayed that way all night . I s lept only about 4 hours , and 

it was mainly bec ause of suit dis comfort on my shoulders .  

The next morning , Al did an outs t anding j ob on lett ing my legs 

out for me , whi ch took him about an hour . As far as the re-

mainder of the rest  went , the cab in temperature remained good 

all night . I didn ' t  not ice  any change in the temperature all 

night . I didn ' t  hook up my LCG .  The only thing that I 

not i c ed was that the very bottom part o f  my legs from the knees 

down to my feet t ended to get hot while I s at in the suit with 

no air . Although they weren ' t  uncomfortable , I had the feeling 

that I was beginning to  perspire down there and that aft er a 

while it was either going to  get wet or it was going to  get 

cold or both . So , about every 3 hours , I put my suit hos e 

blue to red and blew my suit out with dry air whi ch took all 

the moi sture out of the lower boots and dried out the LCG s ocks . 

I would let it blow for 5 to  10 minutes and then would t ake 

it off , and that ' s  the way I remained all night long . I never 

used the LCG pump . I don ' t  know whether Al did or not . I was 

never too hot or too col d .  The hammocks were excellent . The 

first 4-1/2 hours I slept , and it was a good s ound s leep . The 
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that my sh oulders were so unco mfo rtable i n  the sui t. My feet 

were p lastered agai nst the botto m o f  the sui t and my sho ulders 

were p lastered agai nst the top,  and there was no easi ng i t  no 

matter wh at I did .  

BEAN The only comment ab out my hammock concerned th at Beta cloth 

CONRAD 

coveri ng down at the foo t  end of the h ammock. I wasn't able 

to ti gh ten the hammock co mp letely. I h ad to unsnap i t  and 

p ull i t  back before I could tigh ten th e h ammock. I thi nk th at 

Beta cloth ought to be ch anged, modifi ed sli gh tly, so th at you 

don't h ave to dismantle i t  so much to ti gh ten the hammock. 

When we got back i n, the gro und said, "Yo u can p ut 15 po unds of 

rocks, " I thi nk i t  was, "beh i nd the O PS's. " Th at's where we 

did p ut them and they set very well i n  there. We used the ti e-

down and tied them i n  there. It was a good p lace. Then they 

said we could put 2 5  po unds i n  the left-h and side stowage 

comp artment. We didn't h ave the 25 p ounds there, but I wasn' t 

bri efed, p ri or to lift- off, exactly how we were goi ng to put the 

2 5  p ounds i n  there. Were you, Pete? 

No, and I didn't qui te understand the comment because both 

sides of the left-h and sto rage co mpartment got th rown away. 
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All I can figure was that somehow we weren ' t  supposed to throw 

part of it away . We didn ' t  have any rocks in there anyway but , 

i f  we had , I guess we were suppos ed to maintain part o f  it or 

something . This is something that we should have been briefed 

on before we went . If we had an addit ional 30 minutes or so , 

I think we could have grabbed 25  pounds and stuck them right 

in there . 

This  is  one of these typical things , though . About 6 weeks 

ago , they went to Jim McDivitt and told him that there was no 

doubt that we could collect more rocks than would fit in the 

rock box and we needed some clarifi cat ion . He took immediate  

act ion to  find out about how much more rocks we could carry . 

Over that period of 6 weeks , people came and went and hemmed 

and hawed and changed their minds . How many extra rocks we 

could carry and where was one o f  the very unclear things when 

we left . That left -hand s i de stowage thing came completely 

out of the dark when we were on the lunar surface .  I never 

heard of it before flight . The only dis cuss ions that I had 

heard were that we couldn ' t  stack on top the OPS ' s  becaus e 

the OPS leg holders were des igned only for the OPS ' s  and that 

part of the structure wouldn ' t  hold.  But anything that we 

could st ash on the floor behind them was okay as long as we 

kept it off Z27 bulkhead . Then they modifi ed that we ight once 
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didn ' t  make sense to me . I wasn ' t  going t o  argue with them 

bec�use we didn ' t  have that many extra rocks , but both left-

hand s ide s ections of the stowage got thrown out on the lunar 

surface at one time or another -- one at the end of the 

second EVA and one on the third dump . So either somebody 

wasn ' t  following our procedures or was not aware of them , and 

that again is an example of the last minute Mickey Mous e and 

unplanned things that are either unclear or caus e problems . In 

defense of everything , I think we had very few last minut e 

changes . I think we were in better shape than most flight s on 

last minut e  changes . 

BEAN I don ' t  know anything to add , Pet e .  That ' s  exactly right . 

CONRAD 

That was j ust one of the unusual ones . 

We cooled our heels for 2 hours in the LM ,  ate more food,  which 

was goo d ,  and picked up at minus 2 hours and 50 minut e s  on our 

lift-off checklist . It went exactly as advert ised to the point 

that a couple of times I called the ground to find out if they 

were still around.  We went through that thing by ourselves , 

absolutely per checklist , and counted it right down to lift-off . 

Nothing was done that was not pub lished in the checklist . 
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Two things I not iced.  One , after I got the COMM s et up , I 

not iced that it wasn ' t  the same COMM that we had during des cent . 

The difference was that during as cent we had VHF A receiver OFF 

and during des cent we had VHF A receiver ON . I kind o f  thought 

it should have been ON for backup , but we asked the ground 

about it , they looked at the checkli st , and said it should be 

OFF . We left it OFF , but I lat er turned it on during the 

rendezvous . That was one little anomaly that was probably our 

own fault for not catching it during training . The other one 

was when Pete  performed the RCS checkout . When he fired the 

thrust ers on the right side , it knocked over the S-band erectable 

antenna ; so we swit ched over to the spacecraft S-band whi ch 

didn ' t  even lose lock . We got some good movies , I think . He 

fired some of the thrusters , and I took some 16-millimeter 

movies out the window . Hopefully , the geologist can get some 

feel for movement of dust with that engine and maybe compare or 

extrapolat e down to the des cent engine . 

I ' m  going t o  have Mission Control look over their dat a ,  but 

that RCS firing on the ground appeared to me to be excellent in 

that I not iced very ragged thruster firing on the first pass 

through all thrusters . I don ' t  know why that was . The system 

should have been pressurized and we should have had solid fluid 

all the way out to all the thrusters , but , they were very 
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steadi e d  out to b e  very s ol i d  i n  firing . I ' m  sure that i f  they 

were ragged th is shows on th e dat a  on the ground but I want to 

make s ure s omebody checks that . I ' d  hat e  to have that first 

port i on of l i ft-off and not have very good thrus t ers dur ing 

the very cr it i c al t ime of gett ing that b aby o ff the desc ent 

stage . 
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11 . 0  CSM CIRCUMLUNAR OPERATIONS 

ll . l  Operat ion of Spac ec raft 

About the only thing I can say on this particular one i s  that 

the operat ion of the spacecraft was exc ellent and I let the 

DAP fly the spac ecraft prac t i c ally all the t ime . Operation o f  

the spac ec raft by mys elf in lunar orbit was n o  part icular 

problem or c onc ern throughout the entire flight . The spac e­

craft systems were more or less taking c are of themselves . 

There were no anomali e s  that caused any c onc ern or required 

my attent ion other than an oc cas i onal glance t o  make sure that 

everything was funct ioning properly . I think it might be said 

at thi s  t ime , duri ng the entire flight after we had gotten on 

our way , we never had any c aution or warning lights other than 

the 0
2 

high flow l ight . 

11 . 3  Landmark Tracking 

The P22 for the first REV after landing has some excellent 

maps for the landing site  for us e during orbit operati ons . I 

was c ompletely famil i ar with Snowman , the four or five craters 

that formed an arc downrange right in front of Snowman , so 

that when I c ame up for landmark trac king in P22 , there were 

no problems in this  regard at all . I had us ed the landmark 193 

for the REV before DOI and first REV after landing . And that 
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LM on . The landmarker was eas ily r ec_ogniz ed . There was no 

problem in tracking the landmark at all . The differenc e 

between the weight input with the 1M docked as opposed to the 

ORB RATE t orquing with the 1M undocked , c aused no s ignificant 

difference in t echnique . The P22 on the next pas s was t o  be  

at the  landing s it e . Through most of  the  c onversat i on , I 

was n ' t  r eally sure where it was . I had an update for the 1M 

charts , giving the c oordinat es for what the ground at that 

t ime thought was the landing s it e  of the LM ,  near head crater . 

The target ing was pretty c lose t o  the actual spot where the 

1M had landed , but on the sec ond pass  after landing , when P22 

c ame up , I found Snowman and I was actually looking at the 

Surveyor c rater . Lo and behol d ,  right there on the northwest 

edge of that thing was a bright shiny spot , a long shadow , and 

it was the only shadow in the are a  that I saw and as I got 

closer , it may b e  my imaginat ion , but I thought I c ould see  

details of the  descent stage and the  landing gear extending 

from it . As I approached overhead where the Surveyor crat er 

was at the nadir , right in the c enter o f  that crater , and the 

dark shadow was one shiny bright spot that I knew had to be the 

Surveyor ,  thi s  excited me quit e a b it . I was pretty surpri sed 

that we were able t o  s ee that and I actually gave the coordinat e s  

on Surveyor b ac k  t o  the ground , which I thought was the 1M 
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So once you know the general area ,  I .should say pretty pre-

c is ely the area in whi ch they landed , anyone c ould find the 

LM it self in the sextant . Now there is a techn i que involved 

here . That i s , first  of all , not to s earch for the 1M in the 

s extant . Thi s  i s  s omething I don ' t  think can be ac curately 

done b ec aus e of the rate at which you ' r e  traveling over the 

surface and the field of view of that s extant . I had a good 

idea from their landing where they were . So , my techni que was 

t o  find the area in  the t eles cope . And when I found the Snow-

man on the t elesc ope , I c onc entrated on the Surveyor crater 

i t s elf , and pos it ioned the t elescope on the Surveyor crater ; 

then transferred t o  the s extant . At that t ime , the alignment 

between the telescope and the sextant was outstanding . When 

I did go to the sextant , it was already pointed at the il� . The 

next pas s around , real i z ing there would be a c ertain amount 

of s c epti c s  about the abi lity to s ee the 1M on the surfac e , 

I drug out the s extant bracket , put the DAC on the s extant and 

on the third t ime overhead , I tracked the landing s i t e  with 

the t eles cope , hoping to c apture the 1M and Surveyor with a 

16-millimeter DAC (which I hope turned out ) . 
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11 . 4 MSFN 

The only thing I c an s ay about thi s  was , as expected , MSFN 

c ommun i c at ions , transmi s s i ons , updates , and PAD mes s ages to 

the c ommand module were outst&nding in  all respects s o  there 

was never any doubt as to what was intended , wanted , or needed . 

In fact , I thought the fligh t  i t self , the conduct in this r e­

gard , was s impler than in the SIMS , with c omplete understanding 

on both part i e s  as to what was going on and what was needed by 

each other . I have nothing but admiration for all thos e  

troops o n  the ground who handled thi s  one . 

11 . 5  Plane Change 

Thi s  was a plane change maneuver to e stablish the orb it for 

r endezvous day . I gues s  the thing to s ay about thi s was , onc e 

again , there was no particular problem as s oc i at ed with it . 

All work ed per fec tly . I realized at thi s  t ime that it had been 

a real long day and I was t ired and more prone t o  make mistake s . 

I c ert ainly didn ' t  want to be making mi stakes during an SPS 

burn . When I c ame around thi s  t ime and had AOS I chose t o  go 

to VOX operat ion and r ead the checklist , as I performed i t , t o  

the ground s o  they c ould monitor exactly where I was , exactly 

what I was doing , and would b e  abreast of the status of the 

spacecraft at all t imes . I previously had gone over about 5 or 
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turned on the bus t i es and checked the LMP s i de of the spac e-

craft to  make sure the func t i ons over there were s et in  the 

proper pos it i on for the burn . There ' s  no way I c an monitor 

them dur i ng the burn but by re ading the checkli st over the air 

to MSFN . It gave me the assurance that I was read ing the 

checklist c orrectly , not leaving anything out . Now , I would 

think that the ground probably apprec iated thi s . They knew 

exactly where I was in the checkli st , what I was do ing , and i f  

I was b eh ind and if  I was ahead , s o  if  any part icular problem 

c ame up , they knew that I was with it or b ehind it . The 

19-second burn was on t ime . Onc e again , the SPS engines per-

formed l ike a dream , TVC DAP was shy . This was our fir st burn 

without the 111 . The ac celerat ion , of course , i s  much more 

notic eable than with the LM doc ked , but the guidanc e was 

exc ellent . The DAP action , gimbal drives , and the c ontrol of 

the whole thing were outstanding . There was no question in  my 

mind at all that things were go ing as they should . In fact , 

there was no trouble monitoring that burn by myself at all .  

Res iduals were l ow .  I don ' t  remember what they were at thi s  

parti cular t ime . There was no trimmi ng of the residual s , and 

I don ' t  even remember if I c opied them down . I 'm go ing to 

ment i on the second plane change after r endezvous . That was the 

plane c hange for the bootstrap photography day .  The only 
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one and I 'm not sur e it ' s  an anomaly . During the burn , even 

though guidanc e looked good and it was tight , it felt to me 

like the spacecraft was doing a dutch roll throughout the 

burn . It felt l ike a typical airc raft dut ch roll-type thing . 

It was o s c illating in roll and yaw . 

I 'm going to gue s s  that we had some condition where the e . g .  

was pas s ing through our low stab i lity point . 

That was the only one . The next burn , the TEI burn , was as 

solid as a rock . 

11 . 6  Update PAD and Alignments 

Now at thi s  t ime , we were getti ng short on P30 PAD ' s .  I thi nk 

we had 12 P30 PAD ' s  in there and we c ould have used twic e that 

many . So Al Bean had to manufacture s ome on the way back home 

so we could get all the P30 PAD ' s  that were reQuired . As 

far as alignment s were conc erned , the P52 ' s  were always done 

us ing PICAPAR in lunar orb it . It never failed to PICAPAR th at 

I c an recall and I always us e thos e stars  to align on . In 

fact , I think , Dnoces i s  one of the mor e  c ommon ones and it ' s  

probably the dimmest one up there and it was perfectly adeQuate 

to do the j ob .  Onc e agai n ,  b e ing in there alone , I didn ' t  take 

the t ime , if the ground was watching the DSKY , to copy down 
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star s , star angle  differenc e , or torqu ing angles . I made sure 

that the ground was c opying the DSKY and they wrote them down 

on the ground , and I don ' t  have to  r ec ord them inflight . The 

torquing angles were very small and we were pretty happy with 

the performance of the IMU . Drift rate s  were very small and it 

was an outstanding platform . 

11 . 7  Photography 

I gue s s  there  isn ' t  a great deal to s ay a1wut thi s . Most of 

the photography at that time was with the 70  mil l imet er and 

was c oncerned with target s of  opportunity . There was no re-

quirement to photograph anything spec ific  during thi s  t ime . 

The second day period  was devoted to  SO 1 58 and als o  to spectral 

photography experiment s . That experiment was conducted with 

ease . The updates were wel l  thought out and well planned . It 

was all conducted on GET , so  there was never any doubt as to 

what exposur e s , what t imes the camera should b e  operated , and 

s o  forth . The ORB RATE torquing allowed me complete freedom 

and did not require any attent i on to the spac ecraft as far as 

flying was conc erned , once I had maneuvered the spacecraft to 

the right att itudes s o  that the hatch window was pointing at 

the nadir and us ed VERB 79  to start ORB RATE torquing . I 

virtually forgot about the spac ecraft . The ORB RATE torquing 
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than a half a degree off the proper attitude . It was an 

exc ellent control system t o  allow s omeone in there by h imself 

to devot e  his ent i re attent ion to other things . I don ' t  think 

this experiment could have been done without it . That 1 58 equip-

ment was easy to handle , easy to ins tall , and easy to remove 

from the hatch wi ndow when a change of F-stop was required , 

and easy to put back in plac e .  The target of opportunity 

S-158 experiment VERB 49 maneuvers were pas s ed in adequate t ime 

for me to load the DAP , maneuver the spac ecraft after the last 

s er ies of S-1 58 was c ompleted , and there was no problem at all 

in gett ing the s o-c alled target of opportunity Theophilus , 

Desc artes , and Fra Mauro with 1 58 . 

11 . 8 Monitoring Lunar Act ivity 

On AOS , Ed Gibson appri sed me of what had taken plac e duri ng 

the t ime I was out o f  communic at ion , from LOS t o  AOS . He gave 

me a quick  brief on what Pet e and Al had done , where we were 

in a lunar t ime l ine , how things were going on the lunar sur-

fac e , and when he caught me up to the present time , he let 

MSFN relay do its j ob .  I must admit that whole c ommuni cat i on 

system was out standing during thi s  t ime . The c ommun i c at i ons 

from Pete and Al were c lear and exc ell ent , and I didn ' t  feel , 

shall I say , "left out "  any t ime . It was well worth having 

c 
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the lunar surfac e ,  as far as the Ll'1 operat ions were c onc erned . 

I c ould talk t o  MSFN independ ently , without int errupt ing the 1M 

operations . They weren ' t  bothered hy my communicat i ons with 

the ground . In fac t , they didn ' t  even hear them ; at the same 

t ime it allowed me to l i sten to what they were doing on the 

surface .  

11 . 9  COMMUNICATIONS 

The c ommuni cations were excellent throughout thi s period . I 

might ment ion at this part icular time , we had been having 

S-band problems before undocking . We started to pi ck-up some 

oscillat ion in the S-band ant ennas , the inab i l ity to maintain 

lock . It maintained lock , but it was oscillat ing in pitch and 

yaw so that the s ignal strength would decrease several dec ibels 

from peak .  We di d run tests on this later , on trans -Earth 

c oast , but at that t ime we were operat ing the S-band in MANUAL 

so  that every t ime I came around , we would ac quire using a 

MANUAL mode and then go to AUTO and , being in BEAM WIDTH , I 

believe that in all c ases  throughout the pass , that S-band was 

never lost . 
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11 . 10 Maneuvering to Support Li ft-Off 

One other thing that I wanted to do , just to see i f  it c ould 

be done , was to try and track t he LM .  I f  I had enc ountered it  

on  the surface I wanted to track it from l i ft -off to ins erti on . 

The pas s b efore lift-off , we were t o  do s imultaneous P22 ' s ;  

subsequently we dec i ded that we didn ' t  have to bec ause th e 1M 

did not do a P22 a REV before lift-off . I did try to take 

s ightings on the 1M during that pas s .  It was left up to me 

whether I wanted to track 193  or track the LM .  I made the 

dec i s ion to go ahead and track the LM ,  s ince I knew where it 

was , and I knew I c ould see  it , and c ould find " +  l u .  I think thi s  

was a bad dec is ion o n  my part , i f  we had needed that P22 

informat i on .  It turned out to be a bad dec i s i on b ec ause , in 

fact , I really didn ' t  track the right landmark and I would 

have if it had been 193 . The reason I didn ' t  track the 1M on 

thi s  part icular pass , I guess , was I got overconfident and 

forgot the procedures I had establi shed before . I found the 

t arget first through the t elescope and made sure , with the 

wider field of vi ew , that I had the sextant on the r ight target . 

Well , I didn ' t  do it this t ime . I had c onfidenc e in  the state 

vector and the AUTO optics  and P22 . I relied on that to 

initially point the optics  at the LM . Instead of  go ing to 

the teles c ope and making sur e  that it was on the target , I went 
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nor the Snowman were in the sextant . I played with that a l ittle 

while and c ouldn ' t  find the 1M and couldn ' t  find the Snowman 

in the sextant . So , I went back to AUTO opt i c s  after trying 

to find it in MANUAL , looked in the t elesc ope again , and by 

this  t ime it was too late . I had gotten myself int o a pos it ion 

where I couldn ' t  find the right target . I had the Surveyor 

crater and when I went b ack to the sextant there was a crater 

that looked l ike the Surveyor crater , but there was no 1M and 

no Surveyor in the area . I took marks on thi s crater anyway , 

and I ' m sure it was the wrong one , but I think I had t ime to 

take about three  marks . That was a bad dec i s i on . I should have 

gone back t o  s omething I knew I c oul d find eas i ly . I shoul d 

have tracked 193 and I rec ommend that spac e flight s that need 

a P22 the REV before 1M l i ft-off not to take a chance on find-

ing that LM .  Go b ack t o  the known landmark and do it the right 

way . I was far too confident at thi s  t ime and should not have 

done it . This is kind of unusual in this regard and that i s , 

on the l i ft-off REV , I did it th e right way again . I found 

the Snowman in the t elescope and put cros shairs on the Surveyor 

c rater and actually at that part icular time on the LM .  So that 

when I went t o  the sextant , there it was . It was in the sextant . 

I didn ' t  have to search in the sextant . It was already there 

and all I had t o  do was keep it in sight . What I was going to 

I 
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and then with the opt i c s  in MANUAL , so that the t runni on angle 

was approximately 22 degrees , I was going to t ry  to  use minimum 

impuls e  to  actually maneuver the spac ecraft to keep the 1M in 

s ight , but it didn ' t  work . The ORB RATE moti ons wer e j ust 

fast enough at that t ime that I c ouldn ' t  keep tar gets in the 

field of  view of the s extant . I j ust  flat lost it and onc e I 

lost it from the fi eld of view of  the sextant I couldn ' t  find 

it again . So , I just gave that one up as a bad e ffort and 

immediately maneuvered to the i ns ertion att itude . That ' s  what 

I was doing from li ft-off to ins ert ion . When I got to i ns ertion , 

I maneuvered to the P20 attitude wh ich was approximately 

118 degrees for the insertion att itude in pit ch and then I 

maneuvered to  83 or 81 degrees for the P20 att itude , where I 

actually did the alignment . I looked at the alignment when I 

was at 118 degrees pitch t o  see if  I c ould do an alignment 

there and I c ouldn ' t .  The Sun/Earth c ombinati on of sextant 

to stars was not available , so I went on to the P20 attitude 

at 8 3 degrees pitch and the alignment was done there with no 

parti cular problem . 

11 . 11 Rest and Eat Periods 

I gues s ,  in thi s  parti cular instanc e , the rest peri od was a 

relat ively short one . For mys elf , it was started after the 
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c ommand module t aking c are of  all the activiti e s  that must be  

done , as  far as  your sleep period , it t akes a cons iderable 

longer t ime than when there ar e three of you . I was scheduled 

for a 9-l /2 hour rest  period and I ' m sure it  was c ons iderably 

shorter than that . That particul ar r e st period was not in-

adequate , but it was c ertainly a short one . I was extremely 

t ired that evening and c ould have used some more , although , it 

was cert ainly adequate to do the j ob .  Our eat peri ods were in 

c onjunction with thi s . It just takes t ime t o  prepare meals 

and eat them and then to c lean up the dishes after you get 

through . We ' re all us ed t o  c oming to tables , s itt ing down , 

eati ng , and then leaving and forgett ing about the preparat i on 

and c leanup t ime involved . It does take considerable time . I 

did enj oy the rest period , however . I neede d  it . 
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12 . 0  LIFT-OFF , RENDEZVOUS , AND DOCKING 

12 . 1  LIFT-OFF 

Lift-off went as adverti sed . I ,  probably more so  than nec essary , 

stuck my head in the cockpit and religiously punched OFF , every 

30 seconds ENTER , and read out my parameters . We looked like 

we had a s li ght ly hot traj ect ory . vie were running a little 

high on V
I 

and a littl e high on alti tude all the way . However , 

that may be  due t o  the fact that we were target ed for 37 . 0-ft / 

s ec R-dot t o  target for the zero CDH at rendezvous . Everything 

went absolut ely as planned . At 200 ft /sec , Al went t o  open 

the shutoff valves and c lose the as c ent feeds , and that ' s  

when I goofed up becaus e he got a barber pole on the left main 

shutoff valve . I got i nt erest ed in watching him inst ead of 

payi ng att enti on to my own checkli st . I should h ave left him 

alone , and I di dn ' t  de-arm the ascent engine unti l  we ' d  over­

burned 30 ft /sec . I knew exactly what I ' d  done , and I di dn ' t  

wait for t he ground I j ust backed i t  out . There was no reason 

for me to suspect that there was anything wrong with the 

PGNS because the PGNS and AGS were together all the way . 

They stayed right in there t ogether . 

The as c ent was pretty impres s ive . The only thing that bothers 

me a little bit is I had the camera mount ed on the window bar 

and it  was pointed out with pi lot ' s  eye vi ew right at the 
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and then I not i c ed about 3 minut e s  i nt o  the flight that it 

wasn ' t  runni ng any longer . I don ' t  know when it  stopped , but 

I j ust hope it was running during the pitchover , becaus e during 

the pitchover you could look down and see the descent stage . 

You could see all the Kapton blowing all over the plac e . You 

could see the ALSEP that was s t i ll deployed down there . It 

wasn ' t  knocked over or affected a bit . It was a beaut i ful 

sight . I j ust hope it was running . I start ed the c amera 

again , and it ran for 10 or 15 seconds and then quit . I start ed 

it again and it c ont inued to run . I don ' t  real ly know how muc h  

we have . It di dn ' t  look l ike very much of the f i lm had been 

run out . I hope we don ' t  mis s  that , but we brought the camera 

back with us . 

That reminded me of something e ls e .  We had one anomaly at 

engine igniti on .  We had a MASTER ALARM with no light . I don ' t  

know what it  was or what triggered it , and i t  had to be a 

transi ent event , but we did get the MASTER ALARM at l i ft-off . 

I don ' t  remember it . 

We got a MASTER ALARM. I looked up , there were no l ight s on , 

and I punched off the MASTER ALARM , and that was i t . 

I don ' t  think that I s aw it . 
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12 . 4  Rendezvous Navigati on 

Okay .  I don ' t  really know that there ' s  much t o  di scus s in  the 

rendezvous . We got ins erted , and I backed off my overburn . 

The ground pas s ed us a rough CSI s oluti on of 46 . 5  ft /sec . We 

did an alignment , whi ch was done j ust the s ame as the previ ous 

one . It was a good alignment . It was a four balls 1 ,  small 

torquing angles . We called P20 and a first updat e gave a 

NOUN 49 that was very small . I incorporated it , and that ' s  

the last we ever saw a NOUN 49 . We were right on the t ime 

line . We got i nto the radar at 36 minutes . We had plenty of 

updat es for the CSI s olut i on which came out to  be  very close 

to the ground-predi cted s olut i on .  It came out very c lose  to 

the command module ' s ,  and the rende zvous went exactly the way 

it ' s  laid out in the checkli st . The burns were no problem . 

I burned them exactly the same as I di d in  the s imulator . The 

simulator and the spacecraft were no di fferent as I c ould see . 

I s aw no di fferences  in  anything between the s imulator and the 

actual fli ght all the way through TPI , and of c our s e , we had 

abs olutely no out-of-plane . We saw nothing great er than one­

fourth ft / s ec throughout the rendezvous unt i l  TPI . A TPI 

s olut i on came up with a 1 . 5  ft /sec , whi ch I burned . As far 

as I can s e e , we were right down the pike all the way . The 

1 . 5 ft / s ec at TPI must have been a good one , becaus e after 
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no line-of- s ight correcti ons in either yaw or pitch . I j ust 

made none unt il we were a thous and feet from the c ommand module . 

I never had t o  touch it . All I did was back off on the braking 

rat es at 38 ft /sec . At l mile , I backed off t o  30 , hit AUTO 

braking rates  on the way i n ,  and from a thousand feet on in , 

I used my normals . I t ake l ft /sec  off per hundred feet of 

range . We s li d  right on in  there , and that was that . It was 

Mi ckey Mous e .  We had a tracking light failure . Al can g ive 

you PGNS and AGS residuals and burn paramet ers for CSI , CDH , 

TPI , and the midcourse  correction .  I ' ll talk about docking i n  

a minute , and he c an t alk about hi s AGS updating . 

1 2 . 5  LM and CSM Updates 

My only comment is  that they were okay . I never had to  have 

an updat e repeat ed to me specifically for the CSM .  When all 

the updates were read t o  the LM , I j ust copied down those  

port i ons or  those  nouns that I �eeded for my own informat i on .  

We had alre ady made arrangements with Jerry Carr that when he 

read the updates  to the LM he was familiar with those  port ions 

of  the LM update that I requi red for the CSM , and he prefaced 

every one of thos e nouns by titling them , s o  that I would be 

alerted that this was in fact one of thos e that I needed . In 

other words , when he gave li ft-off time , he j ust gave it as 
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that . That was all I really needed , the l i ft-off t ime . He 

gave the whole li ft-off PAD , and when he came t o  the CSI PAD , 

he merely stated it was the CSI t ime and the TPI time . All I 

needed out of those  PADS was NOUN ll  and NOUN 37 . The rest of 

the informat ion was superfluous t o  the command module . It was 

requi red by the LM , and that way it was only read up one t ime . 

I p i cked out of the LM PAD ' s  the informat i on th at I needed . 

Thi s  was done throughout , and i t  worked extremely well . I 

can ' t  recall ever mi s s ing any of the PAD ' s  that came up to  the 

LM during thi s part i cular t ime . 

12 . 6  Adequacy and Clarity of MSFN Data 

Adequacy and clar ity of MSFN data was excellent and okay . 

12 . 7  Updates for CSI 

Updat es for CSI were good.  I got the ground CSI  s olut i on with 

no parti cular problem . The problems that I had at thi s  parti e-

ular t ime were that I was actually gett ing a number of NOUN 49 ' s ,  

both from the VHF ranging and als o  from the sext ant . I re-

j ected the fi rst one that c ame up and they were very small , 

although they didn ' t  at the t ime meet the criter i a  of being 

les s than 12 000 feet in  1 2  mile s . When I looked through the 

s extant , I could s ee that I needed those  updates . The LM 

appeared about half a radius from the center of  the s ext ant 
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even aft er three or four updat e s  or acc ept ances  into the com-

puter . I kept looking through the sextant , and AUTO opti cs  

was not pointing dire ctly at the LM s o  I j ust accept ed them . 

They were down in the relat ively low numbers , and I gue s s  that 

by thi s  time they were actually le s s  than 1 2  000 in 1 2 , but 

I considered after the first few marks it was more or less the 

st eady-s tate type operat i on and the criteria  then was 2 000 in 

2 .  I j ust made an arbitrary deci s i on that they were needed and 

I t ook th em . Now , the f i rst s olut ion for CSI that I obtained 

was , I guess , a little out to lunch , and I gues s  it was a matter 

that we didn ' t  get enough t ime yet because when I recycled at 

approximately 22 minutes , I was ahead in this t ime line . I 

was taking marks long before the 3 5  minutes , and thi s , o f  

cours e ,  was allowed because the ground got the LM state ve ctor 

up even before I had t ime to do the alignment . I was ready 

to  do it and they had the stat e  vector , so  I t ook the stat e  

vect or before I even did the alignment . The VHF broke out 

twi ce during thi s t ime before CSI , and I thi nk that is the 

only time it di d after  the VERB 90 to get the out-of-plane 

whi ch was virtually nothing . For the LM ,  I had plus 1 . 8  ft / s ec 

and for mys elf , I had a minus 1 . 6 .  The out-of-plane distance 

was 0 . 32 naut i cal miles , s o  we weren ' t  c oncerned about out-of-

plane at all .  My first s olution for CSI was bad . It really 
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the LM . Thi s  was c alculated with nine VHF marks and 14 opt i c s  

marks whi ch I thought was plenty t o  get a fairly dec ent s olut i on .  

It didn ' t , and I c ontinued tracking , and I c ontinued taking 

sextant marks . I j us t  cont inued marking through the whole time 

period and I ended up with 14 VHF marks , 21 opt i c s  marks for 

my final CSI  solut i on whi ch finally c onverged and compared very 

favorably with the ground and the LM . I got a minus 4 5 . 9  ft /sec . 

The LM was 4 5 . 3  and the ground was 46 . 5 , so  we were all right 

there in the s ame old ballpark. It was interesting to  note 

that after I had done the VERB 90 , for the out-of-plane solution , 

that no longer did I get any NOUN 49 ' s .  I went right back and 

all the updates were acceptable and below the NOUN 49 thresh-

old . 

1 2 . 8 RCS/CSI Burn 

As far as I was concerned , everything was okay . The one 

hit ch here was that the VHF communication was so bad during 

this part i cular period of t ime . For some reason , we did 

everythi ng we could without having any effect on the communi -

cat i ons at all . I never knew for sure that Pete was burning 

CSI . I naturally assumed that he was , but I never had any 

confirmation and I kept asking him .  I ' m sure I bothered him 

by asking him whether he was making the burn or not , but I 
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c ouldn ' t  hear him . The only thing I c ould do , of  cour s e , was 

to as sume that he had made the burn . R ight aft er our CSI burn , 

we got communicat i ons back agai n .  The P76 went in , AUTO opt i c s  

was exc ellent , went right t o  the LM , and away w e  went tracking 

for the plane change . 

12 . 10 RCS Plane Change 

Of c our s e , none was r equired . I looked at the plane change 

aft er CSI . I obtained 12 VHF and 12 opt i c s  marks , did VERB 90 ' s  

for both the CSM and LM ,  and got plus 0 . 4  ft /sec  for the CSM , 

minus 0 . 4  for the 1M and the out-of-plane was 0 . 2  nauti c al 

miles . On ce again , no plane change was done . I c ont inued 

marking until  I had 16 VHF marks , 17 opt i c s  marks up to the 

nominal plane change t ime and then re initiali zed the W-matrix , 

took a short s eries  of  marks and then recycled P33  at this 

t ime . For compar i s on purposes , I got plus 10 . 7 ,  z ip , and plus 

8 . 3 for CSI , continued VHF and opti c s  marks all the way up to  

the 10-minut e t ime break before CDH ,  and with 17  VHF and 20 op-

t i cs marks , once again the s olut i ons c omp ared extremely favor-

ably . Command module solut i on was plus 10 . 3 ,  0 for Y ,  and 

plus 7 for Z .  The 1M soluti on was minus 1 0 . 2 and minus 9 . 3 .  

So , everything was converged . St at e vectors looked exc ellent , 

AUTO opt i c s  was excellent , and we were on our way home free . 
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There was no trouble monitori ng the CDH burn , even though VHF 

c ommunication was st ill bad . We were able t o  get through to 

each other after s everal tri es . There was no particular 

problem after that , even though it was st ill pretty lousy 

c ommunicat i on .  

12 . 13 Updating AGS with Rendezvous Radar Data 

The residuals on CSI was plus one-t enth , minus one-tenth . 

The burn was 4 5 . 3  for CSI , and the residuals were plus one-

tent h ,  minus one-t enth , and minus three-t enths . The AGS had 

a minus four-t enths , plus four-tenths , and plus s ix-tenths . 

The CSM solut i on there was 4 5 . 9 ,  which  c onvert s to 44 . 9 .  

That ' s  pretty close t o  the 4 5 . 3 .  The CDH burn was a minus 10 . 2  

DELTA V
X 

and a minus 9 . 3  Z ,  which  c ompared with the CSM as 

a 10 . 3  and a 7 . 8 .  The residuals there were minus one-t enth , 

a zero , and minus two-t enths . The AGS saw z ero , minus two-

t enths , and minus one . NOUN 81 was plus 2 5 . 9 , minus 1 . 5 ,  and 

minus 11 . 9 .  I didn ' t  c opy down the CSM solut ion here . While 

we ' re looking at the polar plot for the rendezvous , it looked 

to me like with a great number of poi nt s  that , at the polar 

plot anyway , we were about 2 miles low . We stayed 2 miles 

low and slightly t o  the out s ide all the way i n .  I t  was j ust 

a nice  neat rendezvous all the way . And we never cro s s ed 

the line . We always j ust stayed about 2 miles or so and 
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gradually got closer and closer as the rendezvous progres sed . 

The plan had been to ali gn the AGS · independently on the sur-

fac e ,  keep it independent all the way through r endezvous , 

and then make a c ompari son and see  how it did ; not j ust to 

get data on the AGS , because the obj ect is to  rendezvous 

rather than get data on the AGS . So we did that on the lunar 

surfac e .  It worked well at insert i on .  

We did the PGNS alignment , but we did not align the AGS t o  

it . It was in very good agreement with it anyway . I tried 

switching back and forth on my FDAI between PGNS and AGS , 

and I didn ' t  not i c e  any jump at all . I start ed taking ren-

dezvous marks r ight on schedul e . The one c onc ern that we ' d  

had using the AGS was that I ' d  enter a RANGE for RANGE RATE 

or vice  versa .  So , i n  order t o  have a way out , we also r e-

corded the i nformati on i n  the t ime l ine book . Thi s would 

allow you to solve the CSI chart s or CDH chart s or TPI chart s 

at the appropri at e  t ime . So , i n  case  this did occur or the 

AGS did diverge , you ' d  be able to  get a comparat ive solut ion . 

Well , sure enough , about the third mark , I ent ered either 

RANGE for RANGE RATE or RANGE RATE for RANGE and blew that 

AGS solut i on right apart . Fortunat ely , I ' d copied down these  

values that I j ust discus sed and I was able to go  back and 

get a chart solut ion , whi ch turned out to differ from the 
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PGNS by only one-t enth ft /sec , whi c h  was pretty good . Thi s 

showed that the chart s were pretty accurate .  But that right 

there shows the limitat i on of t he AGS , in  a system of thi s 

type . 

You don ' t  take that one unless  you had a failur e .  

I f  you t ake nine marks , it ' d  b e  1 8  individual entries  for 

CSI , and you can ' t  stand one error . You got something that 

doesn ' t  really do the j ob you want it to . 

Aft er CSI , we r ealigned the AGS t o  the PGNS . Then I made 

all the AGS marks aft er that just as we ' d  planned to do , and 

got solutions that all compared very favorably . Thi s  shows 

that the AGS would do the j ob ,  would get s olut i ons which  we , 

of cour s e , suspect ed anyhow . But the whole point i s  that you 

don ' t  want to us e the AGS as the normal rendezvous mode . It 

requires that every 2 or 3 minut es you make a lot of entries  

in the  AGS . It requir e s  that you poi nt the spac ecraft ex-

actly at the c ommand module ,  which  takes time and effort . 

The LMP i s  working c ontinually and i s n ' t  able  to  sit  back and 

think through exactly what ' s  going on in  the rest of the 

spac ecraft . It ' s  way too much work . I think we need some-

thing better than chart s that you solve as a backup manual 

system . We do need an aut omatic backup system . The syst em 

I 
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has to per form its work automatically , something like the 

PGNS does . Or , if it c an ' t , it at least has to  have the 

capability to perform a closed-loop soluti on without so many 

manual entri e s  and so much work being done during the 

r endezvous . 

I continued to work to input the data into the AGS unt il the 

second midcour s e  when Pet e said , "Hey , why don ' t  you quit 

working and s it back and enj oy the flight ? "  I got to think-

ing about it later and that was the first t ime I ' d  r eally 

looked out to see  what was going on . The rest of the t ime 

I ' d  just been working my fanny off trying to get all tho s e  

marks into  the AGS , and that ' s  not the way you want to  fly a 

spac ecraft . 

We did try to operat e the AGS the way it was des igned to do . 

We saw that , if you don ' t  make an error , it does a good j ob .  

But it ' s  j ust way to  much work , and it takes too much time 

away from wat ching what ' s  going on , j ust doing a lot of busy 

work . 

The r endezvous radar low transmitter output didn ' t  affect us . 

We got a lockon as s oon as we tried , which i f  I r emember 

c orrectly , was about 23 5 miles . 
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I 'm sure  the only reason we had the 17 . 5  DELTA-H was my screw 

up on the asc ent shutdown because I. didn ' t  really trim out 

that 30 ft /sec  too ac curately . You know what happens to tho s e  

residual s ; they start growing and mes s i ng around . So , I 

backed off the 30 feet and got out of the program . I think 

the reason we didn ' t  have a c ompletely nominal 15-mile DELTA-H 

rendezvous was because of my screw up on the asc ent shutdown . 

But the PGNS i s  quit e  capable in  handling that , and it was 

no problem . 

D id you mention you didn ' t  do a plane change?  

Yes , no  plane change . 

Did you say anything about the COMM? 

No , we didn ' t  cover the COMM .  The VHF COMM for some reason 

became totally unsat i sfactory . I guess  we never did change 

configurat i on ,  did we ? We always left it so Dick had VHF 

ranging , and something very definitely was wrong . Was my 

COMM clear to  you , Dick? 

No , but it was readable .  

Yes . You were almo st unr eadable to us . The other thing 

which  I thought was very serious was , not only was the COMM 

garbled , but at CSI , Dick and I compl et ely lost COMM with 
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one another . He d idn ' t  have the vaguest idea whether I burned 

or not . I c ould hear him , but he couldn ' t  hear me . I don ' t  

know what the problem was , but I think thi s VH� has t o  be 

looked at very c arefully in  both the c ommand module and LM .  

I tri ed all sort s of d ifferent s ettings with the VHF . I 

tried different antennas and also tried different squelches . 

There wasn ' t  a thing that s e emed to  enhanc e the COMM one bit . 

12 . 14 CSM Monitor 

I gue s s  the only thing I can s ay i s  it  was easy ; it was a fairly 

relaxed t ime . It was t o  me j ust  about as s imple as b ei ng back 

in the CSM . I condit ioned mys elf to be that way , to  exc lude 

mys elf of external surroundings and c onfine mys elf t o  that 

l ower equipment bay and occ as ionally to the MDC . As it turned 

out , I obtained a lot more than was actually required and c ould 

have relaxed a little on i t . 

12 . 15 RCS /TPI 

In the marking from CDH to TPI , there was some shafting in the 

t e le s c ope . I c ouldn ' t  s ee anything ; but with AUTO optic s , 

when I went t o  the s extant , even though the fi eld of view in 

the s ext ant was extreme ly white , after about 2 or 3 minutes I 

finally picked out a very dim white dot that was the LM .  I 
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actually obtained e i ght opt ics marks before darknes s .  This  was 

at the time that Sun shafting was suppos ed t o  preclude taking 

any opt ics marks , and I got eight b etween CDH and darkne s s . 

When we got to darkness , there were no more optics  marks be-

caus e the LM had lost its tracking light . I asked them to 

verify that it was on , and in fact , they had said it was . They 

cycled the switch with n o  apparent effect . The ground said it 

was taking power , but there was certainly no li ght . So from 

here on , it was VHF only . So with the eight optics  marks , I 

obt ained 16 VHF marks for the TPI solution . My TPI solution 

for comparison purposes was minus 26 . 0  in X ,  plus 1 . 7  in Y ,  and 

plus 11 . 1  in  Z .  I didn ' t  write down what the 1M solution was , 

but when I us ed their t ime opt ion I came up with minus 26 . 1 , 

plus 1 . 6 ,  and plus 10 . 6  wh ich i s  extremely favorable . It is  

within one-half ft /s ec i n  the  Z parameter and practically the 

same i n  the other two . It i s  interes ting t o  note that the 

angle I came up with us ing their t ime opt ion was 208 . 10 degrees 

as oppos ed to the nominal 208 . 30 for the c ommand module trans -

fer . It was extremely c los e .  And the s tate vect ors had still 

c onverged even though I had only eight opt ics marks . 

12 . 17 CSM Sextant /VHF Track 

I guess  the only thi ng I can say about that was it was kind of 

ragged . Once the s tate ve ct ors got locked in , the NOUN 49 ' s  
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down the track . The NOUN 49 ' s  only �ppeared for about a half 

a mark s chedule pri or to CSI ; then they went away as I mentioned 

before . 

12 . 18 Midc ours e Correct ions 

I let the P20 and P35 programs run with VHF only , and as ex-

pected , these parameters k ind of blew up . Or the s olutions , I 

gue s s  I should s ay ,  blew up with VHF only , as I knew they would 

and as was predicted b efore flight with VHF only . My soluti on 

for the first midc ours e was minus 1 . 6 ,  plus 0 . 10 , and minus 5 . 3 .  

The 1M ' s  was minus 0 . 50 ,  zero , and plus 2 . 0 .  S o ,  you c ould s ee ,  

it  s t arted deviat i ng right there . The s ec ond midc ours e ,  with 

VHF only , I had a solution of minus 6 . 1 ,  plus 0 . 3 ,  plus 1 . 6 ,  

whereas the 1M was minus 0 . 9 ,  minus 0 . 3 ,  and minus 0 . 7 .  S o ,  

there ' s  a data point ; VHF only does blow up after TPI . But it 

gave me a chance to relax and j ust  kind of watch the rende zvous 

from there becaus e VHF , of c ours e ,  funct ioned by its elf and I 

merely monitored their s olutions . Jus t to  keep the pre ferred 

t racking axis at them so they ' d  have a full s i gnal strength 

from the transponder , I j ust  kept the P20 running unt il after 

the midc ourse  2 .  I did a VERB 77  P20 and allowed the DAP to 

point the X-axi s of the s pace craft at the LM . By this time , 

of c ours e ,  I think the s tate ve ctor was off en ough that it 



12-17 

GORDON actually didn ' t  point the X-axis at th e LM , but there was no 
( CONT ' D )  

GORDON 

particular problem i n  c limbing ont o  the c ouch and looking out 

the window and p i cking up the LM visually . I gue s s  it was 

about 3-1 /2 miles . 

12 . 22 Phot ography 

When I first  picked up the LM vi sually , I had the televis ion 

once again in  the r i ght-hand rende zvous window . I had the DAC 

in the le ft-hand rende zvous window , this time with the 7 5 -mm 

lens , and I had about half a roll of c olor in the maga zine . I 

exposed that at s ix frames per second unti l  it was done and 

then I changed , t ook the c amera down , and put 18-mm lens back 

on the DAC with a new ,  full , film magazine and let that run 

throughout the remainder o f  the rende zvous and throughout 

the docking . That was a slow-mot ion t ime . Pet e had the 

rende zvous well under c ontrol . The brak i ng was smooth and 

moderat e , and there was no  part icular problem . I c ould s ee 

that the out-o f-plane and all line-of-sight motions were locked . 

In fact , I t ook the COAS and put it on the LM at about 2 miles 

and I don ' t  think he dri fted more than a half a degree out of 

that COAS unt i l  he got right i nt o  s tationk eeping where we were 

both s t art ing t o  maneuver . As far as phot ography , t elevis ion , 

and all thos e good things , there was no  problem in doing all 

three of them - tracking , TV . As a matter of fact , I did most 
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c ould s ee this , rather than j us t  me s.eeing it out through the 

COAS . I us ed the monitor t o  keep the LM in the field of view .  

Did you t ake any 70 ' s ? 

Didn ' t  have any cameras . 

That ' s  right . We didn ' t  have any cameras . We threw them out . 

12 . 23 RENDEZVOUS 

All I can s ay i s  that i t  was okay . Pete flew the whole thing 

up t o  stat i onkeeping distance ; this was about 10 fee t  or s o ,  

10 t o  1 5  feet . I had already had a 60-degree roll in  so  that 

high gain antenna c ould be obtai ned for the televis ion . When 

he actually s t opped and started s t at ionkeeping , I c ompleted 

that r oll t o  180 degrees ; and when I got there , I took over 

the  act ive s t at ionkeeping whi le Pet e pitched over and did the 

yaw maneuver t o  e s s entially line up the docking target . 

12 . 2 4  DOCKING 

I gue s s  all I can s ay about the docking is it was as Pete and 

I both expected all thes e many months . In sp ite of all the 

arguments we got from , I guess  you might call them c ontact 

dynami c ists , about the dynamic s  of two veh i c les coming t ogether , 
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s imple , easy t ask t o  perform . It c ould have been done in  dark-

nes s as well as dayli ght with j ust  as much e as e ,  and the fact 

that the c ommand module was active , rates were down low , the 

c ontrol was excellent . I used the DAP once again t o  dock with 

half a degree deadband and half a degree rate , and once I got 

the t arget lined up , my att i tude c orresponded t o  the LM attitude , 

and it was merely a matter of leaving my hand off the DAP and 

j us t  trans lat ing .  I thought the docking its elf was a very s imple 

t ask and relat ively e asy ; however , at c ontact I felt it h it . I 

knew it  was going t o  h it the LM ; I j ust  look ed up and got the 

barb er poles on the prob e  indicat or and flipped the switches t o  

FREE and didn ' t  not ic e  any moti on in either vehicle during this 

whole time . I j ust  s at there and watched it  and let her stab i -

lize  and do what it wante d  t o  do and it  didn ' t  wander hardly at 

all . I think I made a c ouple of pitch-up puls es with the 

rot ational hand c ontroller j us t  to make s ure that the alignment 

was exact when I retracted the prob e .  I don ' t  think that the 

vehi c les  moved hardly at all at c ontact . There was certainly 

no not i ce able mot i on , anyway . Retracti on was as expected . It 

was a long period of t i me ; it  was very slow and easy , and there 

was no doubt that tho s e  capture latches or the docking latches 

had unmated . 
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We c ame right  i n  and s t oppe d .  I pitched over and did the yaw 

maneuver after Di ck did his  roll . We did the docking j us t  the 

way we s tate d  b e fore , and e verybody obj ected t o  it . But we in­

s is ted on doing it that way , and I ' m c onvinced i t ' s  absolutely 

r i ght . Dick c ame i n  and dock e d ;  I maintained attitude hold -­

t ight deadband . As soon as  he got hi s t op lat c hes  barber poled , 

we went t o  FREE . Nei ther space cra ft s o  much as moved a mus c le , 

and we got a c omplete , good lock . He s traightened out attitude 

with his trans lations thrusters and went to hard dock , and it  

pulled us  ri ght in there without e i ther s pacecraft deviating ; 

b ango , we had 12 latches . 

12 . 25 Postdocking Checks and Pres surizat ion 

Postdocking checks and pres suri zat ion was all ac c ording to the 

checklist . There ' s  no part icular problem in doing all that 

stuff . In fact � I was down there as s oon as we docked . I was 

in FREE and I changed the DAP . I had the asc ent s t age only and 

went t o  WIDE deadband and LOW RATE , went t o  plus or minus a half 

a degree and two-tenths deg/sec  and j ust let it sit  there in 

docking attitude wh ile I pres suri zed the tunnel , ver ified its 

integrity , and c ompleted the pres suri zation . 
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12 . 26 TUNNEL OPERATIONS 

I removed the hat ch and stowed it under the c ouch . I reached 

up and had to  t ake the preload off so  that the extended latch 

would engage . Of c ours e ,  I knew what was going to happen , and 

at once i t  was engaged . It was merely a matter of waiting for 

Pete t o  get ready t o  take the prob e  and drogue i nt o  the LM .  

It came apart as advert i s ed . There was n o  part icular problem 

in thi s area at all . I might go back and mention one thi ng at 

this t ime . I had intended to  wear my suit during the whole 

t ime I was i n  lunar orb it by mys elf . But I had gone so far as 

to take the struts off of the c ouch and put the EVA stab ili zer 

bar in . I actually lowered the c enter c ouch . I lowered i t  to  

the  floor . I c ouldn ' t  stow i t  becaus e of the S0-1 58 exper iment 

or 810 stowage area . It had t o  be ac c es s ible the next day , s o  

I knew I c ouldn ' t  stow the c ouch at that t ime anyway , but I 

was going to  lower it to  get it out of the way . The more I 

thought about this , the more I looked around , and the more I 

tried to  thrash around with hoses on the suit and doing all 

those  things by mys elf , the more I reali zed that it was abso­

lutely ridiculous t o  spend all that t ime i n  lunar orbit wearing 

my suit . So I made the dec i s ion r ight then and there to take it 

off , and I did . I attached the lanyard to  the zipper so if  I 

had to  put the suit back on again I c ould do it by mys elf .  I 
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t i on I had actually done so without any help at all and t ook 

les s than 5 minutes . Onc e  I had the suit uns t owed , the only 

thing I had t o  have help with was getting zipped . So I attached 

the lanyard when I t o ok the suit off . I folded it  up and s t owed 

it in the L-shaped bag , and there it s tayed forever . I thought 

about thi s EVA c ontingency thing and there was no reason t o  

suspect at this t ime th is was even going to have t o  b e  done . 

If  it had t o  be done , I was just going to have t o  take the t ime 

t o  put the suit on and reconfigure the spac ecraft and I figured 

it would t ake no more than 20 minutes t otal t ime . I felt that 

Pete c ould s tati onkeep at that t ime until  I got ready . To b e  

perfectly frank , it made the entire s ingle-man lunar operat ion 

eas ier and more c omfortable than expected . I hat e  t o  think o f  

t h e  shape I would have been i n  if  I ' d  had t o  wear t h e  suit all 

that t ime . And I had no qualms about docking or anything else 

with the suit off , becaus e I ' d already done it  during the 

t ranspos ition and docking and the whole thing went as planned . 

In a nutshell , tunnel operations were okay . No hitches , n o  

problems , and it  went ac c ording to the checklist as  planned . 

Tunne l  operati ons were smo oth as glass . The LM was filthy 

dirty and it had so much dust and debris  float ing around in it 

Ggt I FH!tE� tTIA� 
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ate ly got my eyes full of j unk , and � had t o  put my helmet back 

on . I t old Al t o  leave h is on . We left the helmets on and 

t ook off our gloves . Onc e  we got stab i li zed and had the hatches 

open and everything , the flow system of having the c ommand 

module more pos i t ive than the 1M s eemed to  work . We did not 

pick up much debris  in  the c ommand module ; very little , i f  any , 

that was float ing in  the LM .  But , i t  stayed very good i n  the 

1M all the way through our checklist . 

We tri ed to  vacuum c lean each oth er down , which was a c omplete 

farce . In the first  plac e , the vacuum didn ' t  knock anything off 

that was already on the suits . It didn ' t  suck  up anything , but 

we went through the exerc i s e . It did c lean the rock boxes , that 

much I ' ll s ay for it . I don ' t  think it sucked up any of the 

dust , but it brushed the dirt off the boxes . We put them in 

their proper c ontainers , and trans ferred th em . 

Di ck brought over the Li OH B- 5 and 6 .  We stowed those  and it  

t ook a long time t o  get all the gear trans ferred . Then Al and 

I ,  becaus e we and the space craft were so dirty , stripped naked 

and trans ferred the s uits up to D i ck . He stowed them under the 

c ouch and let us c ome i n  dirty and pack our own suits to keep 

h ims elf and the spac ecraft as c le an as pos s ible . We packed the 
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ledge we had very little debris c ome .acros s from the LM .  How-

ever , someth ing we found out lat er and not unti l  we got back t o 

the ship , was that the fine dust was on the suits and on almost 

all o f  the equipment that was c ontained inside the bags . The 

dust i s. so fine and in zero g it t ended to float off the equip-

ment and it must have permeated the whole c ommand module . It 

floated out of tho s e  bags ; it  floated out of the c ontingency 

s ample bag . Thi s we c ould s ee any t ime we opened up (which we 

s t oppe d  doi ng r ight away ) the Li OH c ontainer that had the c on-

t ingency sample in it . The whole thing was just a c loud of fine 

dust float ing around in there . You c ould actually s ee it j ust 

float out of the bag through the zipper ; and you can forget 

thos e z ippers . They don ' t hold anything in . When we got all 

the gear back here and opened it up , back on the c arr ier , we 

found out that it had all c leaned its elf . That was where all 

this dirt was c oming from in the c ommand module . The dirt i s  

s o  fine I don ' t  think the LiOH filters were taki ng it all out . 

It would pump it in the ECS system and pump it back out the 

hos es . This was indicated by Dick ' s  blue suit hos e ,  which we 

had t ied over the left-hand s ide and was blowing on panel 8 

c ircuit breaker panel . That whole thing was j ust one big pile 

o f  dust that was Q ollected on the c ircuit breakers .  The only 

reas on it ' s  there i s  the ECS hos e  was blowing on it . It ' s  got 

c 
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and everythi ng and blown it  back out _the blue ho se . So  the 

sys tem is not doi ng the c leaning , the dust is t oo fine . 

12 . 27 Trans fer of 1M Equipment and Film 

I think Pete has probably already c ommented on this during the 

1M portion of thi s debri efing , and to me it was a period of 

"hustle , hustle . "  I b eli eve we had a lot more gear t o  trans fer 

back and forth than did the Apollo 11 c rew . Pete ment ioned the 

vacuuming , the fut i lity of trying to vacuum the suit s and th is 

s ort of thi ng . He and Al both undres s ed in the 1M and pas s ed 

the suits over where we put them under the c ouches for s t owage 

at a later t ime . It was a c ont inual hust le t o  get ready for 

the 1M j ettis on . A period of t ime after we docked , I had the 

t unnel c leaned out , but they were still busy gather ing stuff up 

in the LM , so  I went back and did the VERB 49 maneuver . 

12 .29 Confi gure 1M for Jettison 

We c onfigured for 1M j etti son , and we got the 1M off on t ime . 

Dick maneuvered right away t o  1M j ettison att itude while we 

were doing the LM equipment stowage and everything . It was j ust 

a question of c losing out and getting ready for it . The 

t ightest part of the t ime line is the fac t  that it takes about 

2 0  t o  2 5  minutes  t o  vent the tunnel  down . We j ust got the 

l 
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showing that we had a good vented tunnel . We got the 1M off 

and said goodbye to Intrepid .  

That i s  a t ime period that ought to b e  lengthened up . We j ust 

didn ' t  have enough time to get everything stowed , get back 

over , and get the tunnel depres suri zed . We just barely made it . 

We hustled like the devil .  Tyi ng down the bags and putt ing all 

the equipment in the 1M j ust took longer than we expected . I 

think we were well trained t o  do it ; i t  j ust takes more t ime 

at zero g .  I ' d  rec ommend opening up the amount of t ime i f  we ' re 

going t o  do that again .  There j ust wasn ' t  quite enough t ime to 

do that j ob .  

Stowage in the c ommand module went very well . We knew where all 

the gear was supposed to go , and we j ust threw it all in the 

bottom of the c ommand module . We got Al out , c losed the hat ch ,  

and got rid o f  the LM . Then , while Dick mes s ed around with 

1M JET and all that busi nes s ,  Al and I went to work and start ed 

stowi ng the gear . That ' s  the one plac e  th e ground start ed 

bugging us . During that t ime , Di ck was busy and Al and I were 

nake d . We didn ' t have any c lothes on ; we want ed t o  get c leaned 

up after we had stashed everythi ng b ecaus e all the gear we were 

stashing was dirty . So we didn ' t  have any COMM on , and I gues s 

s omebody got a little exc ited on the ground .  They started 
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I got a little s nippy , or Dick  did . _We shouldn ' t  have , but we 

were very , very busy and on a very t i ght t ime line . We got i t  

all done ; everybody c ollapsed i nt o  b ed that ni ght . 

We maneuvered i nt o  a holding in  the j ettison att itude the whole 

t ime we were trans ferring the gear back and forth . There wasn ' t  

any doubt about what w e  had t o  trans fer . There was no  c onfusion 

in thi s  regard about what had t o  go where , it  was j ust a matter 

o f  there was a lot of gear and a lot of th ings t o  be done and 

n ot very much t ime t o  get done i n .  In fact , by the t ime Al 

finally got out of the LM ,  after s etting up the c omputer and 

making sure that the 1M was s et up for the deorb it burn , we j ust 

bare ly made gett ing the hatch back in  and getting the tunnel 

c ompletely vented before s eparati on . Now ,  I reali ze we c ould 

have s eparated without having the t unnel c ompletely vented , but 

I wanted t o  have the tunnel vented before we j ett isoned the LM ,  

and we did get i t  done , but i t  was a t ight t ime line . 

12 . 31 Maneuvering t o  1M Jettison Att itude 

Maneuvering t o  1M j ettison att itudes I already mentioned ; the 

DAP did i t . 
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12 . 32 Equipment Stowage 

We had s t owed the spac ecraft after the LM was j etti sone d .  Pete 

and Al did most of that while I was c oncentrat ing on getti ng 

rid of the LM by tracking it through the s extant . 

12 . 33 TUNNEL CLOSEOUT 

Tunne l  c los eout was no problem. 

12 . 34 IVA Photography 

We didn ' t  take any IVA pi ctures . 

12 . 35 SEPARATI ON MANEUVER 

The s eparati on maneuver was phot ographed . We had the c amera in 

the right-hand window that was t aking pictures of the maneuver . 

It was an out-of-plane j ettison maneuver . There was another 

P41 maneuver t o  the s eparat ion att itude where we fired 1 ft /sec 

retrograde for th e s eparat ion . There was n o  problem keeping 

t rack of the LM .  I c ouldn ' t  s ee i t  all o f  the t ime out the 

left-hand window . Becaus e of the out-of--plane at titude that we 

were i n , Al c ould s ee i t  out the right-hand window . There was 

n ever any c oncern about a mid-air c olli s i on . 

l 
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13 . 0  LUNAR __ MODULE JETTISON THROUGH TEI 

13 . 1  Lunar Module Jetti s on and Traj e ct ory 

13-1 

There was no  problem with the LM j ettison . The checkli st was 

adequate .  We were able t o  t rack and watch the ascent s tage of 

the  LM through the s extant . I t ook s ome marks t o  try t o  update 

that LM s tate vector as b es t  I c ould . We wanted t o  photograph 

the LM des c ent and ,  hopefully , get the impact on the lunar s ur-

fac e . I don ' t  think this  was done e ven though we attempted t o  

d o  it ; we didn ' t  have a n  adequat e LM stat e  vector us ing VHF 

ranging and AUTO opt i c s  t o  do thi s . I t racked the fire  through 

t h e  deorb it maneuver w ith the optics  and VHF . I put a P76 i n  

after the deorbi t  maneuver . I found i t  in  the s extant and I 

t ook more marks . Then I put the sextant DAC on and tri e d  t o  

phot ograph i t . I was wat ching the AUTO opti c s  through the 

t e le s c op e , and I don ' t  think we were t oo s uc ces s ful in  pres erv-

i ng that LM s t at e  vec t or so AUTO opt i c s  on the s extant c ould 

keep t rack of i t . I don ' t  have any confidence that this worked .  

1 3 . 3  Orbital Navigat ion 

I as sume this i s  the P22 that was done on two REV ' s . All I can 

s ay about P22 i s  that i t  was easy t o  do -- there were no  prob-

lems . The maps I had on  b oard were adequat e , and the  landmarks 

were eas i ly rec ogni zed . Track ing the s e  through the telesc ope 
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that I was tak ing marks a little b it earlier than I should . I 

got the T2 t ime and I was not wait ing the full 40 s ec onds to  

t ake my first mark . I did this  on the first c ouple of landmarks 

and I obs erved that the trunnion angle was not as great as 

that of the s extant . I was b e�ng shortchanged when I went past 

TCA .  I c ould j udge this by the third mark that was s upposed 

to be at TCA . I knew the time line was such  that I s hould b e  

t ak ing the third mark right a t  TCA when the shaft was going 

through the 90- or 270-degree position . From that point , two 

more marks were supposed t o  b e  t aken . I would wait 2 5  s ec onds 

and t ake the fourth mark , and t hen i t  would start t o  get crowded 

becaus e the trunnion angle was getting out there near the 

35- to 40-degree point . I c ould s ee the edge of the field of 

view peeking up t owards the t arget , and I would wait  and t ake 

that last mark j us t  as the field of view in the t eles c ope was 

right on the verge of losi ng the t arget . In  the s ext ant , it 

would have been able to carry on for a little bit further . 

There is  some di screpancy h ere about how far beyond TCA the 

t ele s c ope can be us ed for tracking . Tracking t argets was a 

relative ly e asy task . I mi ght ment ion that P22 navigat i on i s  

done i n  RESOLVE and medium speed on the opt ic s  drive . 

c 
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1 3 . 4 Hi gh Gain Antenna Acqui s i t ion 

High gain antenna ac quis ition , other than the S-band problem 

that I mentioned previously , did go a little unstable . We ran 

t hos e t ests on the way back and the ground has all that infor-

mat ion . There was a heating problem . When it got hot , it  did 

become unstable . When it  did , we would have to  go to  MANUAL and 

WIDE . We would manually acquire at pres et angles or leave it  

in AUTO and MEDIUM WIDTH . It didn ' t  caus e us any problem , 

although we did have a problem with the system . 

1 3 . 5  OMNI and S-band Communication 

The. OMNI and S-band c ommuni cat i ons were excellent throughout 

the fli ght . 

1 3 . 6  Strip Photography Confi gurati on 

Strip phot ography was easy t o  acc omplish . Once we establi shed 

the proper spacecraft att itude , we had ORB RATE t orqui ng take 

over so  that nobody had to fly the spacecraft . It was going 

in  ORB RATE with the X-axi s pointed at the nadir and the s extant 

DAC on . I was in the LEB trying to  c ontrol the shaft and trun-

nion within 0 degrees shaft and 45 degrees trunni on angle . I 

would let it  wander a degree or two and then drive it back t o  

4 5  degree s .  The c orrelat ion b etween NOUN 91 and starting time 

was as planned . The t imes are written down in the fli ght plan . 

l 
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GORDON I think they ' re the preplanned t imes . Al operated the Has s el­
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blad in the r i ght-hand window and used the intervalometer . I 

don ' t  think that he had any problem with that operation . Be-

caus e o f  s ome of the other problems we had , we only did one REV 

of the strip photography whereas two were planned .  We did have 

trouble with one of the 70-mm magazines . We had to  go back and 

redo s ome higher priority high-resoluti on phot ography , and the 

ground had e lected t o  e liminate the last REV o f  the s trip 

phot ography . 

13 . 7  Targets -of-Opportunity Photography 

I would like t o  make two general c omment s about this . First , 

there is  n o  such thing as t argets -of-opportunity phot ography . 

Either you are going to  do them or you are not going t o  do 

them . I f  they ' re going t o  do thi s  type of thing then we ought 

t o  plan to  do it . There obviously are areas that are o f  higher 

priority and of h i gher c oncern t o  the s c ient i fic c ommunity than 

t o  those people at NASA on the ground . They ought to  take the 

t ime t o  s it down and s ay here i s  your film ,  here are the t argets 

we want you t o  take , and here i s  how w e  want you t o  take it . 

Don ' t  leave it up to  the c rew to take  thi s , that , or the other 

thing . We had two di fferent types of maps and charts . We had 

a chart and s trip-phot o maps of the orbit in wh ich we were . 

Each c rew choos es the one they fee l  i s  better . I us ed them 

L 
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establishing where you were , what you were c oming t o ,  and at 

what time you should be over a certain are a .  I found that the 

phot ographs were more useful in i dent i fying t argets and allow-

i ng you t o  pick out tho s e  c raters or whatever they wante d  t o  

be  photographed . We need better maps and b etter chart s for 

tho s e  areas . We should not call thes e t arge t s  of opportunity . 

I agree with all that . 

I think the t arget s of opportunity ought t o  be  made part of 

the fli ght plan . 

13 . 8  Tele vi s i on 

We had no  problem with the c ommand module t elevi s ion . Our 

b i gges t  problem was t rying t o  fi gure out where t o  put i t  and the 

monit or .  We had enough t ime in  fli ght t o  figure that out . 

When  we took out s i de t elevi si on ,  it  was generally in the right-

hand rende zvous window , and when it was on the inside , we found 

the b es t  plac e . The tele vi si on i s  here t o  s tay , and it ought 

t o  b e  use d  t o  its fulle st advant age . I think it adds a great 

deal t o  the people ' s  understanding of what we ' re trying t o  do 

and what i s  b e ing acc omplished . It ' s  an excellent tool . 
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13 . 9  UPDATES FOR TEI 

No c omment here . We were right on the money . 

13 . 10 Maneuvering t o  TEI ATT . 

No  c omment . It was a DAP maneuver . 

1 3 . 11 Sextant Star Che cks 

The s extant s tar checks were all okay . We never had a problem 

with any s extant s tar chart throughout the whole fli ght . It was 

good . 

13 . 12 Preparat ion for TEI 

By this  time we were all prepared for TEI . We were eagerly 

awaiting the t ime . 

1 3 . 13 THE SPS/TEI BURN AND ECO 

The SPS TEI burn and engine cutoff were right on the money . 

SPS performanc e  was outstanding . The TVC DAP was s olid as a 

rock . I f  I rememb er c orrectly , Pete t old me that I had 1 s ec ­

ond overburn , which I thought was pretty reasonable . 

It was the firs t overburn we had . 

Yes , I guess  that engine changes its  performance . 

L 
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We s tarted out with a hot-engine shutdown early . The ground may 

have taken that i nt o  acc ount and change d  a c ouple of things . 

That ' s  r i ght . The burn t ime was 211 . TIG was on t ime , and 

res iduals were down . We weren ' t  concerne d on manual or anything 

e ls e .  It was well done . 

13 . 14 Hi gh-Resolution Phot ography 

I ' ll c all thi s one the h i gh-resolution photography . Lalande 

was the first t arget after the lunar-orbit  plane -change number 2 .  

I fouled this one up c ompletely .  I was on a crater that looked 

like Lelande . I didn ' t  us e my head . I wasn ' t  paying att ention 

t o  the times that the ground gave us . Thes e  times  were accurate 

and were the ones  we should have been us ing . I was look ing at 

the ground , and this  crater look ed just exactly like Lalande , 

but lo and behold it wasn ' t ;  i t  was Hers chel . We got some 

high-res o luti on photography of the s outhern lip of crater 

Hers chel . We pi cked up Lalande during the REV prior t o  TEI .  

This  didn ' t  p erturb any of the requirements for the rest of the 

bootstrap photography . I thought I should mention that . The 

point i ng angles , the VERB 49 maneuvers , and the T1-T2 times  

that the  ground suppli ed for the  h i gh-resolut ion phot ography 

on Des cartes and Fra Mauro were excellent . They were right on 

the money . When I went t o  that att itude and a T1 time came up , 
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I was s ighting out the COAS and it  was right smack dab in  the 

general area of what they want ed . There was hardly any maneuver-

i ng to  do at all . I did all the tracking in  SCS mini mum impuls e  

and there was n 't any problem . It was n ' t  any problem at all t o  

keep the COAS pointed at the t arget . You c ould pick out a 

c rater on the ground , and the �nly t ime it became apparent ly 

di fficult was when you were approaching the nadir or approach-

ing TCA. With thos e high Sun-angle s ,  the s urface bri ghtnes s  was 

such that it  was extremely di fficult t o  maintain rec ognition of 

the c rater that you were trying t o  track . There was a tendency 

for the surface t o  become generally washed out , but by judic ious 

use of eyelids , eyeballs , and s quint i ng ,  you were able to  main-

t ain  a c los e res emblance to what you thought the tar get  ought 

t o  b e . 

Wh ile we were t aking the h igh-res olut i on phot ography -- I think 

i t  was after Fra Mauro -- I had the 250-mm lens on . I had 

replaced the 5 00-mm lens with the 250-mm lens and wa s shoot ing 

s ome t argets of opportunity . Between targets of opportunity , . 

I had the c amera i n  my hands and was rolling it about , and all 

of a sudden the s ide popped o ff the magazine . When it did ,  

I t ri ed t o  c lamp i t  shut quickly but was unable t o  do so . I was 

unable t o  tell how much of the fi lm was ruined by having been 

li ght s truck from the opening in the s ide . We t aped it  up . I 

think that earli er , when t aking s ome of the 5 0-mm photography , 

C�L 
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winding mechanism , whi ch i s  on the other s ide . They both look 

the s ame , and I think this  i s  a definite pos s ibility for mi stake s 

on future fli ghts . I rec ommend that b e fore any film i s  stowed 

on b oard that a tape b e  placed over the lock/unlock mechani sm.  

There ' s  never any use i n  flight . for unlocking the magazines . 

Th is will prevent any accidental opening or c los ing when trying 

to adjust the film winding . The s ame thing applies for lunar 

surface . There ' s  no  reason for the lock /unlock mechani sm being 

expos e d .  

I had a great deal of difficulty us ing the chart that had the 

t argets of opportunity marked on it . I found it much eas i er 

t o  use the map that was made up of photographic strips . I 

really had a hard t ime us i ng that other map -- ident i fYing 

where I was . 

I think the main problem was the differenc e  in  s c ale . It s eems 

t o  me that you don ' t  want t o  have two di fferent s c ale s up there . 

It ' s  t ough enough , i n  the short t ime you ' re there , to  learn 

one . The thing t o  do i s  t o  s ele ct the s c ale map you would like . 

We all agreed that the s c ale 630 000 t o  l ,  wh ich was the 

phot ographi c -strip charts , was the b etter . I f  you make all the 

charts t o  that s c ale , you don ' t  have to keep switching back and 
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whi ch s i ze on your chart . 

CONRAD You should carry two of them s o  you can c ont inually pass  it 

back and forth depending on which s ide you were worki ng . 
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14 . 0  TRANSEARTH COAST 

My only comment i s  that we should have come home in 2 days 

instead of 3 days . 

We had the fuel , too . We had 7 percent left . 

Yes . 

Thi s  i s  when we were parti cularly glad we had that t ape re-

corder on board where we could listen to thos e tapes . I j ust 

wish that we ' d  t aken more t apes , more b atteri es , and I wish 

s omehow we ' d  taken a pocketbook t o  read , becaus e there ' s  a lot 

of loos e t ime on your hands on your way home . You don ' t  feel 

like debri e fi ng and in our cas e ,  the Earth was about l/l6th 

full , s o  you couldn ' t  s ee anything . The Moon : you ' d  been 

looking at it for 2 days and you didn ' t  want to look at it 

agai n .  You would have really liked to j us t  rest and come 

s i zzling home . 

14 . 1  Systems 

All trans earth systems performed normally . 

14 . 2  Navigation 

Navigat i on again was no problem . 

f·::�:.> 
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14 . 3  Pass ive Thermal Control 

Pas sive thermal control was the s ame as on the way out . 

14 . 4  Fuel Cell Purging 

Fuel c ell purging went as advert i s e d . 

14 . 5  Consumables  

The consumab le updates that we  got from the ground were the 

s ame all the way throughout the flight , and they were s at i s­

factory to us . 

14 . 6  SPS MIDCOURSE CORRECTIONS 

We made no SPS midcourse c orrecti ons . 

14 . 7  Midc ours e  Lunar Landmarks 

We did no midcours e lunar landmarks . 

14 . 8  Star/Earth Hori zons 

The P23 ' s  were done again c oming back . The only thing to  s ay 

about all that i s  that it ' s  an eyestrain . I gue s s  that ' s  about 

it , really . It ' s  well worked out . 
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Ment i on the fact that thi s  was done primarily because of the 

proximity of  the Sun to the Earth , and we never got thos e 

data b efore . 

Those data come out in  the wash , Pete . From the ground , I 

think . It was not hard t o  do . Some of the stars that I was 

given to  look at were unobtainable s imply b e c aus e the light in 

the s extant , near the proximity of  the Sun , was such that the 

s tar was not vis ible . The s e  are i dent i fi ed and I think the 

ground , when we get the dat a b ack , will be able to  resolve it so  

that we  can s ee through the s extant , as  far as  proximity to the 

Sun is concerned .  I might menti on that the stars that they 

pas sed up with the unit vectors were no problem . You j ust use 

the planet opti on and stick in  the unit  vectors , and in all 

cases , i f  there were a star to be s een , as far as the lighting 

condition was c oncerned , i t  was always there . There was no 

problem with that at all . 

14 . 9  DAP Loads 

The DAP loads were as the flight plan published . Only every 

once in a whi le was there a di fference . I don ' t  think it  even 

affected the DAP loads that much . I guess  it did , once in a 

while , as the ground would call up a di fferent set o f  quads to  

L 
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CONRAD us e ,  whi ch is s t andard procedure for balancing , when we went 
( CONT ' D )  

into PTC or s omething . 

14 . 10 IMU Realignments and Star Checks 

CONRAD IMU realignments and star checks were the s ame on the way back 

as they were on the way out . 

14 . 11 COMMUNICATIONS 

CONRAD The COMM was good except for our little anomaly . We ran 

s everal S-band COMM tests by pointing the S-band antenna at 

the Sun for 4-hour periods o f  t ime t o  i s olate our thermal 

prob lem whi ch seemed to caus e some trouble with auto lock and 

narrow s can . 

14 . 12 Televi s i on 

CONRAD We did some televi s i on on the way back , whi ch they had good 

reception on , as I unders t and it . 

14 . 13 Photography 

CONRAD We did s ome photography on the way back . 

GORDON I had in my written notes under the photography section , para-

graph 1 3 , all okay . I added that I wanted to t alk at thi s  time 

about this s olar eclips e .  



CONRAD 

GORDON 

CONRAD 

CONRAD 

CONRAD 

CONRAD 

CONRAD 

CONRAD 

14- 5 

Yes . Well , I was going t o  cover thi s  at the end of thi s  thi ng 

because I thi nk that ' s  enough of a s eparate subj ect that we 

ought to  do it . 

Okay . Fine . 

The photography listed in the flight plan or wherever i t  was 

was carried out , and Al did most of that . 

14 . 14 Eating & Rest Periods 

Eating and rest peri ods were more than adequate . 

14 . 15 Flight Plan Updates 

The flight plan updates  were nothing . 

14 . 16 Maneuvering to Entry Attitude 

Maneuvering to entry attitude was nothing . 

14 . 17 Bores ight & SXT Star Checks 

Bores ight and sextant star che cks were done j ust like they ' re 

called out in the flight plan . You can do it in the s imulator .  

14 . 18 ELS Log i c  & Star Checks 

The ELS log i c  was checked out at the proper t ime -- so many 

hours before reentry . 
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14 . 19 EMS 

We che cked EMS . You ran two test patterns in one flight . 

14 . 20 Entry Corri dor Check 

An entry c orridor check was made . 

14 . 21 Final Stowage 

Final s t owage was done . As a rr.atter of fact , if  you keep a 

clean space craft , you don ' t  have much stowage t o  do anyhow . 

14 . 22 Systems Veri fi cat i on 

Systems veri fi cat i on was per the che ck list  and flight plan . 

14 . 23 Final Entry Preparat ions 

Final entry preparati ons were per the check list and flight plan . 

I think you might c omment that it ' s  really an easy , relaxed , 

slow , methodical t ime l ine t o  follow . We had enough t ime i n  

reentry t o  play chess . It ' s  really well organized , and there ' s  

no part icular problem with it at all that I c an see . 

14 . 24 SPS DEORBIT BURN 

Number 24 i s  not pertinent because that ' s  Earth orbit . 
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14 . 2 5 CM/SM SEPARATION 

The CM/SM SEP went on time -- 15 minutes before entry . 

14 . 26 ENTRY INTERFACE 

Entry i nterface was on time . 

Let ' s  dis cuss the h ori zon check at the 267-degree pitch atti­

tude , and the time , and so forth . It was dark and I never was 

certain  that there was a hori zon out there . I felt that there 

was one out there and that it really didn ' t  make any differ­

ence , We had already checked the alignment . We were s at i s fied  

with the IMU . We had a b oresight star .  We h ad a s extant star 

check . We knew where we were , and the DAP was working properly . 

We were confi dent the whole time , and I didn ' t  care whether I 

made that check or not . 

We ought to  change the rule , be cause we actually violated the 

rule . 

Well , we actually pi cked up the hori zon check later on during 

the entry . That ' s  that warm fee li ng once again -- that you 

don ' t  rely on anything and that you ' ve got to look at the hori­

zon to  make s ure you ' re pointed i n  the right directi on . You 

don ' t  do that when you ' re going to do LOI . You can ' t  s ee the 

hori zon on the E arth or the Moon , s o  there you go . I was n ' t  
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We picked it up later in plenty of time before we got to entry 

inter face where it became daylight . I was actually tracking 

the P22 or the NOUN 22 needles . The Moon was out there , and it 

went through the hori zon . You ' ve got the chart of the Earth 

hori zon angles versus t ime from entry interface and you can 

check that any time prior to  entry interfac e . It ' s  a nothing 

check , and you can either do it or not do it . I c ould care 

les s . 

Di d you s ay we did see  it later? 

I should s ay we s aw it later . Oh yes . We di dn ' t  get it at 

that time , but we pi cked it up about 5 minutes lat er .  

L 
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15 . 0  ENTRY 

1 5 . 1  Entry Parameters 

15-1 

The reentry p aramete rs were exactly as given t o  us . I think we 

hit our clock time right on the money , except drogue time . And 

that ' s  got to be very hard t o  hit , because that depends on an 

ab s olutely nominal thing . 

1 5 . 2  Communicat i ons Blackout 

Communi cat i ons blackout came on t ime . As a matter of fact , I 

gave them a call after  we were suppos e d  t o  have ended b lackout 

and had Houston loud and clear . 

1 5 . 3  Ionizat i on 

I oni zat i on c ame when it was supposed t o .  

We photographed that . 

1 5 . 4  Control Mode ( s ) 

All thos e were done according t o  the checklist . D i ck flew it 

in  MINIMUM IMPULSE . 

Well , maybe . I may have devi ated here . I ' ll j ust make a com­

ment . Once the servi ce module was separated , I went t o  SCS 

MINIMUM IMPULSE and flew the command module back in-plane and 

A L  
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tracked the NOUN 22 needles all the way down t o  151 degrees in 

MINIMUM IMPULSE . Once we were sat i s fied everything was okay 

and the DAP was operating , I just went from MINIMUM IMPULSE to 

the DAP control for r eentry . 

Made Al Bean nervous because you never had gone back t o  RCS 

RATE COMMAND . But that ' s  good that he was watching us . 

1 5 . 5  Vi sual Sight ings and Osc illat ions 

We had a c ouple of fantast ic vi sual sight ings  on reentry . Moon-

set for example ;  that really was spectacular . It ' s  too bad we 

didn ' t  have a camera to photograph that . It was a full Moon ; 

and i t  was exactly ali gned in the yaw plane behind us . Just 

watching that thing settle behind a beaut i ful , lit dayli ght 

hori zon , with c louds above the Pac i fic , was phenominal . 

Osc illat ions . I thought , boy , the spacecraft was steady as a 

rock . It ' s  j ust like the s imulator . I found that hard t o  be-

lieve and even made the comment I wanted to see whether the 

spacecraft was that steady and stable during reentry . 

It really i s . 

And it was j ust like the s imulat or . You get in the transonic  

region , and i f you get it to oscillate a little b it , you get 

some more RCS firing . 
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15 . 6  DROGUE CHUTE DEPLOYMENT 

Drogue chute deployment was quite lat e . 

We had 8 : 04 as the drogue deployment t ime ; and I think it was 

8 : 24 ,  because I was counting it  off t o  you and Al thought I was 

counting altitude , but I was counting clock t ime to get a hack 

on how late it really was . 

They didn ' t  hit that t ime very well . 

15 . 1 MAIN CHUTE DEPLOYMENT 

Main  chute deployment was as adverti sed . 

1 5 . 8 Communi c at ions and ECS 

COMM was good and the ECS was good . 

L 
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16 . 0  LANDING AND RECOVERY 

16 . 1  TOUCHDOWN - IMPACT 

We really hit flatter than a pancake , and it was a tremendous 

impact ,  much greater than anything I ' d experienced in Gemini . 

The 16-mm c amera , which  was on the bracket - and we may have 

been remi s s  in thi s and I 'm not sure , but it wasn ' t  in the 

checklist - whi stled off and c lanked Al on the head to the tune 

of s ix stitche s . It c old-cocked him , which i s  why we were in 

stable II . Although he doesn ' t  realize  it , he was out to  lunch 

for about 5 seconds . Dick was holler ing for him to punch in the 

breakers ,  and in the meant ime , I ' d seen this thing whi stle off 

out o f  the corner of my eye and he ( Bean ) was blankly staring 

at the instrument panel . I was convinced he was dead over there 

in the right seat , but he wasn ' t ,  and finally got the breakers 

in . By that t ime , we ' d  gone stable II  which was no big deal . 

16 . 3  Postlanding Checklist 

I went through the stable II postlanding checkl i st and upright ed 

okay . 

16 . 4  Temperature and Humidity 

I thought the temperature was extremely good in the spac ecraft . 
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Super . 

Not like Gemini ; Gemini really got hot in there . 

It really kept it c omfortable . 

We had the normal propellant smells in there from when we 

started sucking air back in the cabin on the chut e s . We ' d  

heard about that and didn ' t  think anything about it . 

16 . 5  C ommunicat ions 

We had good reception on all frequenci e s . We had 64 hours of 

battery power . 

16 . 6  Postlanding ECS System 

We activated the postlanding ECS system per the checkli s t , and 

at that point , that was bad news . Well , I don ' t  know whether 

it was bad news or not . We r eally didn ' t  need to because the 

c abin was plenty c ool and nobody was seas ick , and nobody even 

got the slightest tendency to be seas ick , although it was very 

rough out there . I would like to c omment that I think that had 

I done this  in the Gulf in that rough sea , I ' d  have gotten sick . 

I think that 10 days of zero g sort of numbs you to the mot ion 

sickne s s , and none of us even felt queasy . I could hardly get 

down in the LEB without feeling queasy in the Gulf egr e s s  

L 
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in a sea three t imes as rough as it was in the Gulf . It didn ' t  

bother me at all . 

Do you think our vest ibular r esponse may have been de sens it i z ed? 

Yes , I really do . 

For a period of  t ime after zero g ,  maybe it ' s  j ust not picking 

up tho se mot ions very well . 

We didn ' t  take any medicat ion 9r anything . 

No . No medicat ion or anything . I c ould hardly get down the 

LEB . I had to  get r ight back in the couch again in the Gulf . 

Let ' s  go back to vent ilat ion . The procedures  s ay ,  of c ourse , 

to open the PLV duct s .  With that rough water out there , when 

we did ,  we j ust took water in through the intakes and that fan 

j ust blew it into the spacecraft . After a while , we got tired 

of getting wet so we j ust turned the PLV duct off . We just 

turned it off , and then when we got real warm again , I turned 

it back on j ust to let some more air in . 

Unti l  they got the c ollar on and that sort of stab i l i zed things 

a l ittle bit . 



16-4 

GORDON 

CONRAD 

B�N 

GORDON 

B�N 

CONRAD 

CONRAD 

Yes . But we did take a considerable amount of water in through 

those  duc t s , even though we were in stable I posit ion at the 

t ime before the collar was on . So , we just secured the post­

landing vent . 

16 . 8  Couch Pos i t i on 

I think for the c ouch posit ion everybody went t o  the 180 , which 

was adequat e . I eventually dropped mine to the 270 posit ion 

onc e we got the gear in the spacecraft , and I think Dick  did too . 

Al , you got dres sed in the couch , right ? 

Yes . 

I got dressed  back in the couc h ,  too . 

Turned o�t to be no trouble at all . 

We had plenty of t ime . We even got the medi cal kit out and put 

a Band-aid on Al so the whole world wouldn ' t  get upset . As far 

as the inside of the spac ecraft went , we were j ust wait ing for 

the recovery people . 

16 . 11 RECOVERY OPERATIONS 

Apparently somebody keyed the primary 296 or whatever it was 

and we were receiving it , but nobody was reading us on primary 

exc ept the Hornet . Now , I don ' t  understand that . 
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GORDON I don ' t  either . 

CONRAD If somebody was keyed , I still don ' t  understand why the Hornet 

was the only one that was reading us . 

B�N We came up on primary A and B ,  so we had all our transmitter s 

and receiver s on . 

CONRAD Maybe the Hornet was reading us on secondary? 

GORDON The helicopter c ould read us . 

SPEAKER I ' ll comment on all that later . I don ' t  want t o  put my c omment s 

CONRAD 

on the tape , but I ' ll comment t o  you fellows . 

Okay , but we had COMM , I mean we heard everybody . Apparently 

they couldn ' t  read us , except on the Hornet . 

SPEAKER No . Apparently what happened was that Airbo s s , who was 25  miles 

GORDON 
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t o  the south , was the only one that didn ' t  rec eive you . All the 

HELO ' s  heard you . The Hornet heard you on 296 . 8 . His  instruc -

t ions are that i f  he doesn ' t  hear you to tell you t o  switch over 

to secondary ; and you switched over to secondary . 

We had no anomali e s  in the spacecraft as far as COMM was 

c oncerned . 

The COMM was super . 
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and I ' m  as convinc ed as you are . No problem . 
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Okay . The decontamination proc edures worked as advert i sed . The 

swimmer got the suits and the masks in to us . We had no trouble 

putting them on . It ' s  one whale of an improvement over the 

BIG ' s ,  and I think caused us no problems what soever . 

You c an see , and you ' re not hot . 

I have a c omment to make . I am really against inflat ing these 

life j acket s . I went along with it , and Jerry Hammack , I gue s s , 

didn ' t  believe us . He had the swimmers  instructed to  pull them 

on the way out the door , and that I obj ect to strenuously . I 

don ' t  want some swimmer pulling my life j acket when I ' m halfway 

out the hatch , which he did , and it made me mad . 

Same thing to  me . 

Look , I know he was only doing what he was told to  do , and that 

we ' ve got to settle with the recovery people . There ' s  no reason , 

when you ' ve got a healthy crew in that spac ecraft , to put them 

in that dinghy raft with those  life j acket s inflat ed ,  and it ' s  

bad news getting into that Billy Pugh net . I argued that with 

Jerry . I told him I ' d go along with it , but I ' m going to argue 

with them when I get back . I ' m part icularly hacked about having 
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on me , and the next thing I knew , he inflated my l i fe j acket . 

I don ' t  want to say anything t o  them because they ' re only act ing 

under order s . 

16 . 12 BIOMED GARMENT OR COVERALLS AND MASK 

As far as that mask goes , it didn ' t  bother us at all . You can 

see well enough . We were , I think , in fairly rough water s .  

We didn ' t  have any trouble getting our masks wet or anything 

because we didn ' t  have those  s illy BIG ' s  on , and we weren ' t  

stumbling all over ourselves unable t o  see where we were going . 

16 . 13 Spacecraft Power Down and Procedur e s  

We powered t h e  spac ecraft down per the procedur e s , and the 

swimmer had a little trouble closing the hatch because the PLV 

vent c over got in the hatch . I think we should modify our check-

li st to r emove that PLV cover completely and put it on the floor . 

Put it on the floor . That ' s  a good idea . 

16 . 14 EGRESS 

The egres s , otherwi se , was okay . 
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16 . 15 CREW PICKUP 

The crew pickup , I think , was exc ellent . The helicopter crew 

did an out standing j ob considering the rough sea stat e . The 

swells were at least 15 feet , not 5 ,  and the waves were a good 

4 feet on t op of that . 

I think one thing they should do i s  remove that sea anchor they 

have hanging down on that line about 10 feet below it , because 

it got  in the raft . Then when they lift ed up Dick Gordo n ,  that 

line came whipping out of the raft , and I ' d  hate to have seen 

it if  he ' d  gotten his  arm in it or leg in it or something like 

that . It would have really injured us , so my recommendat ion i s  

j ust to eliminate that completely . We sure didn ' t  u s e  it i n  

our practice  a t  all . We didn ' t  need it . 

That ' s  right . 

SP�KER Yes . That sea anchor bulkhead i s  supposed to be placed in the 

net after pickup raft , and the first guy j umped i nto it , about 

that t ime we ' d  slide on one o f  tho s e  1 5-foot swells , and he ' d  

be on his  way like he was cat apult ed . It had nothing t o  do 

with the winch or the chopper . 
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17 . 0  GEOLOGY AND EXPERIMENTS 

The topics listed for thi s  section are not di scus s ed herein because 

they were c overed chronologic ally in sec t i on 10 ( Lunar Surfac e ) of  thi s  

volume . Thes e  t opi c s  will als o  be  di scussed in the followon photographic / 

sc i ent ific  debri efing that i s  published s eparately . Additi onal infor­

mation about the s e  topics  c an be found in the t echnical air-to-ground 

vo i c e  transcript ion , which contai ns all the EVA convers at i on as well 

as the informal inflight geologi c al debriefing . 
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COMMAND MODULE SYSTEMS OPERATIONS 

18 . 1  Guidance and Navigat i on 

l 8 . l . A  ISS Modes 

18-l 

I SS modes were okay ; the only anomali e s  were during launch , 

and they have already been discus sed . 

l8 . l . B  Opt i c al Subsystems 

I think the opti cal s ubsystem worked well . There were no 

anomalies in its operation .  I did notice  a red spot in the 

teles cope on the eyepiece . It  was approximately 12 or 13  degrees 

up and approximately 5 degrees t o  the right . I t  was a little 

red chip mark . It  was unattached ; it  didn ' t  bother anything , 

but it was always there . 

l8 . l . C  Computer Subsyst em 

The c omput er subsyst em worked fine ; no c omment s .  

l8 . l . D G&N Controls and D i splays 

The G&N control and displays gave us no anomalies , no problems . 

l8 . l . E Procedural Dat a 

I thought our procedural data in onboard documentat ion per 
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( CONT ' D )  

GORDON 

GORDON 

GORDON 

there was far more informat ion than we ever needed , but it was 

all well written and fairly conc i s e . 

l8 . l . F  CMC /SPS/TVC 

The CMC /SPS/TVC was in all c as�s , except for one burn , good . 

It solved , and there was never any question about it s capability 

to j oggle this burn . Even during the LM burn , we not i ced s ome-

thing in the lunar orbit plane change number 2 ;  guidanc e was 

st ill good , however . A dut ch-roll-type of osc illat ion was 

not i c ed throughout the burn . It appeared to  be a clas sical 

aircraft-type dutch roll or a snaky o s cillat i on ,  if you want 

t o  call it that in roll and yaw.  

18 . 2  Stabilizat ion and Control System 

On the subj ect of control , thrust vect or control , and di splays 

in loop c ontrol functions -- these c ontrol funct i ons all 

worked normally , without any malfunct ion .  

18 . 3  Service Propuls i on Syst em 

The thrust swit ches were used on all burns . All burns were 

started on bank A ,  and then followed by bank B approximat ely 

3 to 4 seconds after ignit ion . That syst em worked okay . The 

thrust vector alignment was always excellent in all st art s .  

L 
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GORDON There weren ' t  any trim trans ient s noti c ed at all . The engine 
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was trimmed from ground information for all burns . The 

DELTA V remaining c ounter and rocker swi t ch all worked s at i s -

fact orily . The SPS THRUST DIRECT ON switch was not used ; the 

DIRECT ON button was not use d ;  and the THRUST ON button was 

not us ed . The SPS channel pres sure indi cator was good ; there 

was no o s c i ll at i on and the indicator worked fine . PUGS was 

good and operat ed s at i s factorily . The only c omment i s  t o  plan 

prior t o  the flight . The PUGS increas e-decreas e swit ch was 

operat ed in full increas e throughout the mi s s ion . 

18 . 4 React ion Control Syst em 

The servi ce module RCS worked okay . No part icular problems 

were not i ced in the gaging side of the syst em . The propellant 

quant ity gage was too dark . It seemed t o  st ay 100 percent 

throughout the flight . No problems were noti ced in the c ommand 

module RCS " 

18 . 5  Electrical Power Syst em 

18 . 5 . A  Fuel Cells 

The fuel cells have b een better . The only anomaly we had was 

during launch when apparently a lightning strike knocked all 

three fuel cells off the wire , dis connected all three fuel 
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c ells from the bus . Their operat i on , however , was good 

throughout . 

18 . 5 . B  Batteries  

The batteries were all okay ; they accept ed charges  readily , 

and we had no problem with the� . In  fact , we practically never 

charged BAT C throughout the flight . 

18 . 5 . C  Batt ery Charger 

The b attery charger worked nominally ; there was no problem with 

it . 

18 . 5 . D  DC Monitor Group 

The DC monitor group was okay . 

18 . 5 . E  AC Monitor Group 

The AC monit or group was okay . 

18 . 5 . F AC Inverters 

The AC invert ers worked okay , that i s , nominally throughout 

the flight . We never even used or checked out invert er 

number 3 .  
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l8 . 5 . G Main Bus T i e  Switches 

The main  bus tie swit ches worked as adverti sed . 

l8 . 5 . H  None s s enti al Bus Swit ch 

The nones s enti al bus switch was not used ; in fact , all non­

e s s ent i al bus c ircuit breakers remained out throughout the 

fli ght . 

18 . 5 . I  G&N Power Switch 

The G&N power swit ch was never used . 

l8 . 5 . J  Cryogenic Syst em 

In all respect s ,  the cryogenic systems aboard the spac ecraft 

worked nominally . There were no anomalies -- there was an 

unbalanc e one day . The day Al and Pet e were on the surfac e , 

I had t o  turn off heater number 2 on hydrogen and oxygen 

number 1 .  They ran for most of the day that way . They became 

balanced agai n , and I went back to AUTO . The syst em worked 

well ; the ground did have t o  balance them a c ouple  of t imes . 
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18 . 6  Environmental Control System 

18 . 6 . A  Oxygen System and Cabin Pres sure 

The oxygen system and cabin pres sure worked well . There were 

no part icular problems . The cabin s eemed to st abil i z e  at 

5 . 1  psi . 

18 . 6 . B  Cabin Atmosphere 

The cabin atmosphere was okay . On the way out , it was clean . 

On the way back , we got lunar dust in the c ommand module . 

The system actually couldn ' t  handle it ; the syst em never did 

filt er out the dust , and the dust was cont inuously run through 

the system and throughout the spacecraft without being removed . 

18 . 6 . c  Water Supply System 

The water supply sys t em was okay , the hydrogen s eparator 

being on the spacecraft . We did us e the gas cartridge 

s eparators on both the water gun and the food preparat ion 

valve . The one on the food preparat ion valve didn ' t  seem to  

work too well , and it was removed during flight . 

We think , though , that we might not have charged it properly . 

Well , you c an ' t  help but charge it . Every t ime you us e it , 

you charge it . Wat er won ' t  come out of there unles s  you fill 

it up . 
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Well , I ' m  talking about the t echnique we us e d .  

Yes , there is . 

The best pos s ible charge . 

18-7 

We never re ally went back and recharged the thing , but I don ' t  

think any o f  us felt c onfident that it was really working . 

The one on the water gun was no  particular problem to us e .  

During the last two days of the flight , we removed both gas 

cartridge separat ors and never noticed  any di fference in the 

performance or couldn ' t  tell any difference between their use 

or their nonuse . I suspect it was because the hydrogen s epara­

tor was performing s at i s factorily in removing most of the gas 

from the water . We did get water or gas in the hot water all 

the t ime . However , thi s  is not neces s arily a problem . We di d 

get a little gas in the hot water system , but maybe that was be­

c ause we were heating wat er and forming bubbles in the heating 

system. The cold water di dn ' t  contain the gas bubbles that the 

hot water did .  One o f  the big problems we had with the water 

supply system was the inability to shut water off readily at 

the food preparation station after us e .  That valve seemed to 

leak or drip water for 10 to  1 5  minutes after each use , and we 

were continually wiping it up with towels . 
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1 8 . 6 . D  Water-Glycol System 

On the wat er-glycol system , the mixing valve was put in manual , 

and the glycol evaporator temperature was placed at approximate­

ly 5 5  degrees manually through panel 382 on the way home because 

we were too cold . We us ed the manual valve to  j ack up the 

temperature a l ittle b it . The water boilers were deact ivated 

after TLI , and they were never operated again unti l  j ust pri or 

to entry . The crew never verified their funct ion or operat ion , 

except that it was noted that the primary water boiler was 

operating . The s team pressure increas ed near 90 degrees K .  

Other than that parti cular fact , the crew never not i ced the water 

boiler operation .  

18 . 6 . E  Suit Circuit 

The suit circuit performed s at i s factorily . There was no prob­

lem. The suit c ircuit was used during launch and undocking 

prep and was never used again .  

We di d ,  o f  course , us e the suit hos es as our venti lat i on sys­

tem , and we put the s creens over the exhaust hoses , whi ch worked 

s atis factory . Going out , they were no particular problem . 

We cleaned the s creens approximately once a day on the exhaust 

hoses and on the suit c ircuit return-valve s creen . On the way 
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GORDON back , with all lunar dust , this operati on was increas ed to  
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twi c e  a day for the s uit c ir cuit s creen and s omet imes three 

and four t imes a day for the s creens on the exhaust hos es . 

The s creens were always  c overed with gray lint material that 

we never did s eem to get rid of . 

18 . 6 . F  Gaging System 

The gaging system worked properly . We had two failures in the 

gaging system and the environment al control system . The C0
2 

s ens or failed during l aunch and never worked again . The last 

day , the suit pres sure gage failed full s c ale low . 

18 . 6 . G  Waste  Management System (Urine 

and Fe cal D ispos al Problems ) 

There were no problems other than the pain of using bags to 

dispos e of the feces . Other than that , the problems have 

always been the s ame with that system. We had the GFE URA 

system in addition to the old Gemini-type bags and als o  the 

launch day UCTA ' s whi ch , of course , were us ed .  At night , we 

use d  the Gemini system . Sometimes , when we didn ' t  want to  dump 

water during PTC , we actually store d it unt i l  the next morning 

when we did dump it . The GFE URA was used  mos t  of the t ime 

during waking hours  and flight . It was very conveni ent to us e 
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however .  The URA always contained urine . The sur face tens ion 

was such that even after you used it , it would have a film of 

urine on the ins i de of the cover ; the Teflon top seemed to  have 

a film of urine on it all the time and in general , even though 

it funct ioned properly , it was a sloppy thing to handle . Every 

time you us ed it , you c ame away with urine all over your hands . 

We were generally cleaning up with the towel and wiping off 

this excess  urine that the system did not seem to do away with . 

The use of the GFE URA was easy and convenient . It  was noticed , 

however , that the stream of urine had to be dire cted parallel 

to  the honeycomb to prevent splashback . There were no cas es 

where it actually backed up and overflowed .  

W e  did c log both of the filt ers of the urine system .  Did the 

first one c log on the way out ? 

I think the first one went after four days or sometime when we 

got into lunar orbit . 

I thought it was way over half the mis sion . 

It  was when we got back . 

That ' s  right . I t  became clogged one day after Al and Pete got 

back from the lunar surface , and the s econd filter , whi ch had 
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We us ed the system without the filter for the last day . Did 

you have a comment on waste management ? 

I have a comment on that devic e . It would have b een a lot 

bett er i f  it had been a little b it longer and a lot thinne r .  

I not i c e d  when w e  dire cted our .stream of urine down the c enter 

honeycombs , the urine tended to  go right through and dump . 

You could see the hose jump as the urine went out , whereas i f  

you ' d dire cted it down any of the other paths , I had the feeling 

that the urine was st i cking around ins ide the devi c e . I think 

mak ing that change and the one that Dick menti oned might help . 

I don ' t  know how you ' re going to  fix it -- perhaps some s ort 

of band that keeps the urine that ' s  down in the devi ce from 

flowing up the s i des  of the devi ce and then onto the cover 

where it sticks and makes it a little mes sy when you take it 

off . 

Break the surface tens ion .  

That ' s  right . You need a surface tens ion break right there 

so the urine does n ' t  t end to get on the cover . 

In case  anybody ' s  wondering about thes e clogged filt ers , we 

were fairly free and liberal in our use of fre sh water to run 

through the system. It  was , we felt , fairly well flushed and 
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syst em.  In fact , we  would use  it and leave the valve in the 

dump pos ition and generally be reminded that we had done s o  

becaus e o f  the o2 high flow light . W e  were c ont inually getting 

thos e , and it  didn ' t  s eem to  b other the ground. They had com-

mented on our oxygen us age , and it  was a little higher than 

nominal . I think thi s i s  prob ably the reas on for it . We had 

always purged that urine system quite  freely and generally left 

it on until the 02 high flow light came on . 

18 . 6 . H  co2 Ab sorber 

The C02 abs orbers worked fine . Their us age , change , and ac count-

ability were all perfe ctly normal . We di d forget to  change 

cartridges one night , and the next morning when a cartri dge 

change was s cheduled ,  we changed both filters instead of one 

so that cartridge 15 had double duty on it and c artri dge 17 

only had half a cycle . 

18 . 7  Telecommunicat i ons 

18 . 7 . A  Monitoring 

It was our des ire as a crew to leave the monitoring and antenna 

s election up to  MSFN for real-time control . It was our des ire 

not to mess  with antenna s elections or antenna monitoring , 
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hours when we were to monitor and switch when we lost gain on 

any parti cular antenna.  It re ally didn ' t  caus e any problems . 

There were a couple of cas es where maneuvers affect ing the 

ant enna switching were not caught right away . There was a 

communi c at i on dropout a t ime or- two during the flight , but it 

never seemed to really c ause any prob lems . We j ust felt freer 

by letting the ground take care of that . Al , do you want to  

s ay anything about management of  the antennas or anything other 

than what I j ust  menti oned? 

No . You ' ve already covered the problem with high gain . 

1 8 . [ . B  Individual Audio Center Controls 

We never had any problem with the individual audio center con-

trols . Everything worked okay . 

18 . [ . C  VHF 

Our VHF worked properly throughout the flight , except during 

the rendezvous . We ' ve mentioned in a previous s ection of the 

debriefing that during the rende zvous , re cept ion was very poor . 

In fact , it made VHF almost unusable for communicat i on between 

the 1M and the command module dur ing the rendezvous . We had 

to  repeat , and s ometimes the system was c ompletely lost . 
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1 8 . 7 . D  Operati on Of 8-Band High-Gain Ant enna 

The 8-band high-gain antenna was okay . There was never any 

problem . It seemed to  operate s at i s factorily for most modes . 

The anomaly in the high-gain antenna , which has already been men­

t i oned , in the test we ran during translunar coas t  will help 

clarify s ome of those problems . ·  It seemed that when we ' d  break 

lock , the antenna seemed to  lose signal strength and would tend 

to hunt when it was in the REACQ narrow band . We had to  go to  

manual for acquisition on  occas i on ,  and then it  operate d  aft er 

acquiring in the AUTO medium mode . The ground has a handle on 

this because of the tests we ran during transearth coast . 

18. 7 . E  Use of CMC /D8KY To Obtain 

Antenna Pointing Angles 

We did this most  of the time , and when t ime permitted , we felt 

it was the best way to go rather than have the ground call up 

angles all the time . A VERB 64 can be us ed almost any time 

during most of the programs and unles s we were parti cularly 

busy or s omething , we generally us ed that for high-gain pointing 

angles . However , when we were busy , the ground readily c ame 

up with pointing angles for reacquiring when neede d .  
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My impres s i on was that I spent about an hour one day in the 

s imulator learning how to run that high-gain antenna .  I think 

the s imulator di d a very good j ob of s imulating how the high­

gain antenna actually ran in flight . I don ' t  think anybody had 

any trouble with it in  that the s imulator high-gain operati on 

was excellent . I think we were. in good shape to run that equip­

ment , thanks to good training . 

l8 . 7 . F  S-Band 

The S-band was okay . No problem other than thos e already men­

tioned was noted .  

18 . 7 . G  Tap e  Recorders 

As far as this crew is concerned ,  t ape recorders are probably 

one of the weakest  areas in  the equipment . I don ' t  have a 

s ection for DSE operations . I ' m  going to use this s ection t o  

t alk about the S ony t ape recorder we carried on boar d .  Okay?  

We  were very displeas e d  with thi s . We never us ed a tape 

recorder to record any onboard data throughout the flight . We 

us ed the tape recorder for our own entertainment . We had 

s everal t apes with mus i c  that were made personally for us s o  

that we could use them during the dull , boring hours during trans­

lunar coast  and transe arth coast . We  us ed every s ingle battery 



18-16 

GORDON we had avai lable in  the spacecraft for this purpos e . We had a 
( CONT ' D ) 

GORDON 

GORDON 

lot of trouble with the tapes . Several times we had t o  stop 

the recorder and rewind the tape by hand . The batteries were 

good , but their lifet ime is extremely short , and we felt this 

system , although not required , was not the best that could be 

utili zed in the command module . As a crew , it is our recom-

mendati on that thi s is  a very important matter , and steps 

should be t aken to improve these tape recorders .  It ' s  sug-

gested that a better t ape recorder , not battery operated , be 

made available for this purpos e .  Instead , the recorder should 

use 28-volt de power from the spacecraft . 

l8. 7 . H  VOX Circuitry 

Whenever VOX circuitry was used throughout the flight , it 

s eemed to operate s at i s factorily . I di d notice  that the VOX 

s etting had to be higher with the lightwei ght headset than with 

the COMM carrier , but this was no problem t o  adj ust . 

l8 . 7 . H  DSE Operati on 

The DSE operat i on was okay , and it was up to the ground to 

operate the DSE equipment most  of the t ime , except when no 

parti cular downlink s ituation was being conducted in the space-

craft such as in SPS engine burn and entry where Al , in accord-

ance with the che ckli s t , used  the DSE and select HIGH BIT RATE 
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controlled the operat i on of DSE . 

18 . 8  Mechani cal 

18. 8 . A  Tunnel 

No comments , really . It  worked excellently , and the equipment 

functioned properly . There was never any problem with the 

tunnel equipment . The probe , drogue , and hatch all worked as 

they were suppos ed to . 

I ' ve got one comment , and I ' m not sure you could improve on it . 

Everybody ' s  aware of the water collection in the tunnel after 

1M j ett . I got quite a shower bath , even though I had spent a 

great deal of time wiping up the water in the tunnel . I ' m not 

sure that you ever get to all the water , but I thought that the 

Kleenex was not the most s atis factory thing in the world to  

wipe that tunnel down with , and I ' m not sure that we  shouldn ' t  

provide s ome kind of rag I don ' t  know if you can do this in 

zero g -- and a bag that you can put the rag in and wring it 

out . We need something to  mop out that tunnel with instead of 

winding up with a wet Kleenex . 

We had to  wipe off the main hat ch , and then the glycol panel 

next to  the commander ' s  couch , left-hand s i de , caught large 

I 
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work up s ome means of being able to mop up water rather than 

j ust  using a Kleenex that ' s  on boar d .  I think we used at least 

a box and a half of Kleenex sponging up water . 

18. 8 . B  Struts 

The s truts worked okay . We had no problem with them . They 

had been dis connected. The foot X-X struts were both dis-

connected from the couches on  occas ion . There was never any 

problem with dis connecting or reengaging the struts . The 

locks on the main chutes were activated during entry , and there 

was never any problem with them . I gue s s  that t akes care of 

Command Module systems . 
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19 . 0  LUNAR MODULE SYSTEMS OPERATIONS 

19 . 1  Gui dance and Navigat i on 

l9 . l . A  PGNS 

l9 . l . A . l  Inert i al 

The inert i al plat form was excellent . We had low dri ft rates ; 

we neve r  had any problems with it . We had problems with the 

AOT . Alignments went well . The previously noted anomaly on the 

rende zvous radar , whi ch was low transmitter  power output , didn ' t  

present a problem. We weren ' t  at maximum ranges , and that ' s  

the only not e d  anomaly on the rendezvous radar . 

l9 . l . A . 4 Landing Radar 

The landing radar performed in an outstanding manner .  We had 

lan ding radar at 41 000 feet and it worked perfectly . We ' ve 

alre ady t alked about the only noted di fference between the 

s imulator and the landing radar -- that ' s  the fact that the 

velocity rate  went up shortly after  the altitude light , whi ch 

i s  not in ac cordance with the s imulator . I ' m sure the velocity 

updating didn ' t  t ake place unti l  2000 feet VI , but the light 

went out . Thi s  i s  a s light di fference that ought to be cleaned 

up in  the s imulat or .  
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19 . l . A . 5 Comput er Sub system 

The computer sub system worked in an outstanding manner . We 

ment i oned two unc alled-for alarms whi ch seemed t o  b e  part of 

the program , an d  they showed up in the command module als o .  

So , I ' m  sure it ' s  p art o f  the s oftware . The G&N c ontrols and 

displays all operate d  in a normal manner , and the only noted 

anomaly was in landing.  The PGNS display of horizontal and 

lat eral velocity di d not work ; and thi s  time I ' m not exactly 

sure why . Al and I are c onvinced that we were not out of c on­

figurati on swit ch-wi se . I don ' t  know what the problem was there . 

As far as the procedural data went , the checklists were correct . 

The G&N dictionary (what limited use it had ) was correct . 

19 . l . B  AGS 

The AGS operated exactly as we hoped it would .  The only anomaly 

I noticed  was that s everal t imes when we di d an alignment with 

PGNS , we would check it with the FDAI , and it would be exactly 

the s ame . Other t imes , maybe i t  would be  10 minut e s  later , 

i t  would b e  maybe a quarter of a degree down , s o  you c ould 

pit ch , roll , or yaw and the balls would j ump . We use d  a c on­

firme d alignment , right after that , with a VERB 49 NOUN 20 , and 

they wouldn ' t  seem t o  change anything much , s o  after a whi le 

i f  they didn ' t  line up perfectly e ach t ime , I don ' t  know . All 
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initi alizat i on .  The AGS calibrat i on and all the numbers were 

well within limits . We then performed part of des cent with 

the AGS , twi ce , t o  s e e  i f  we c ould get repeat ab le dat a ,  and 

sure enough , the data were right with it the s econd t ime . 

l9 . l . B . 4 Rendezvous Radar N avigat i on 

The problem of the AGS i s  that it  t akes too much manual work 

on s omeb ody ' s p art , mainly the LMP ' s ,  to  close the navigat i on 

solutions . We did demonstrat e , though , that i f  you do thi s  

and t ake the time t o  input the range and range rate at 

either 2- or 3-minute inte rvals , you can get a good s olut i on .  

But I don ' t  think . thi s  i s  the way you want t o  have a backup 

system in a space craft because it takes one man ' s  complete 

attent i on to do the j ob .  The re are b etter ways to  do it . One 

i s  the charts ; I don ' t  think the charts are what we want for 

a later system . We cert ainly want s ome s ort of an automati c  

mechani cal system that i s  better than what we have on board 

now . I recommend using the chart s , t aking di s crete data points , 

and then installing the charts manually to  operate the AGS in 

the mode that they recommend . We gave the engine /no-engine 

c ommands to  the AGS . We always operat e d  on the PGNS . The 

electronics , the burns program , the controls , and displays 

all worked exactly as advert i s e d .  We were able to  monitor 
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rendezvous burns . They seeme d  to perform properly e ach time . 

During as cent , I not i ced  that the AGS needles were in complete 

agreement with the PGNS , and I h ad the feeling if we h ad to 

use the AGS for as cent , it would perform properly . At that 

burnout , the res i duals were about the s ame as the PGNS during 

burnout . 

19 . 2  Propulsi on 

The propulsion system ope rated as advertised . The s imulator is  

an excellent training devi ce .  It  seemed to me that the engine 

came up after start at about the s ame rate the s imulator di d ,  

an d  it operated  pretty much the s ame as the s imulat or . 

19 . 2 . A  Des cent 

The only thing that we noticed that was di fferent was during 

des cent . We actually got more RCS fi rings than the s imulator 

gives you , but we were prepared for this because Neil had 

pointed it out . I don ' t  re call the DOI burn ever firing an 

RCS thruster . It prob ably di d ,  and we just didn ' t  not i ce it . 

The rest of the operation of the des cent engine was nominal . 

The venting of the des cent engine was much like that in the 

s imulator except that the venting took much longer than it did 

in the s imulat or . I don ' t  know the exact time that it would 
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think it would hurt to  modifY the s imulator so  that it vents at 

about the s ame speed because it looks like that ' s  what we ' re 

going to  be doing now .  

19 . 2 . B  As cent 

The as cent performed magnifi cently . There is  no sound as so-

c i ated with it . As you li ft off , there i s  a large b ang as you 

separate the as cent and the des cent stages , and then you j ust 

move rather rapi dly as the as cent engine burns . It makes no 

noise . The as cent stage does a Dut ch roll as it climbs out . 

It is  not obj e ctionable , and it actually feels very good as 

you are as cending . The RCS firing seems to  be at about the s ame 

rate that you see in the· simulator.  There is  quite a bit at 

first , then you p ass through a peri od where there isn ' t  any as 

the e . g .  passes near the thrust vector ; as it goes back out the 

other s i de ,  you start seeing more and more RCS firing . I think 

waiting until 200 ft /sec to open the main shutoff valves and 

clos e the as cent interconnects is cutting it a little bit clos e .  

When you ' re up i n  that air ,  you ' re getting fairly light i n  that 

you are ac celerating fairly rapi dly , and i f  I had to do it 

again , I think I would recommend that we open the shutoff valves 

at about 300 ft /sec to go and close the as cent feeds . You ' re 

not going to use much more RCS . You have plenty o f  it anyway , 
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interconnect or h aving s omething else occur . There just doesn ' t  

s eem to  be  any reas on t o  wait unti l  200 ft /sec  t o  go . You have 

plenty of RCS . 

I feel that I have t rapped mys elf by getting interested in  Al ' s  

problem ; but , by the s ame t oken , the engine redundancy is  such 

that i f  the engine has been burning that well for 7 minut e s , I 

think you should get the as cent ENGINE ARM swit ch off in suf-

fi cient t ime really t o  monitor shutdown . It was not apparent 

to me in the simulator that the vehi cle was ac celerating as 

rapi dly as it was ; and ,  for that reas on ,  I got involved ;  I did 

overburn . That i s  my fault , but I feel that anyt ime you are 

within 400 ft /sec  to go , you are well in an RCS capab ility , and 

inadvertent shut down is not going t o  do anything to you . You 

could relight the engine for that matter . I have a suspi cion 

that the ground c an check t o  see  that all thos e relays are 

close d  and give you a GO . The ground can verify that you have 

normal arming through the normal system , which i s  s omething 

that we never thought o f ;  you should get that as cent ENGINE ARM 

swi t ch off along with the main shutoff valve in suffi cient t ime 

to handle sti cky b arber pole indi cat i ons or to psych out a 

problem with the as cent feeds or main shutout s . You should have 

suffi cient t ime t o  get that ENGINE ARM swi t ch off and get in AUTO 

shut down . 

f 
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19 . 3  Reaction Con trol System 

l9 . 3 . A  Att itude Control Modes 

As far as the react i on c ontrol system went , the att itude control 

modes , we did no flying in AGS . I didn ' t  feel that it was neces­

s ary . It wasn ' t  going t o  buy us anything on the flight . I felt 

that the s imulator training , flying the LLTV , and everything 

else gave me suffic ient knowledge of the AGS system . Other than 

checking it out t o  veri fy  that it  worked ,  we never flew in AGS , 

and I don ' t  see  that that ' s  neces s ary . I used the most e ffi c i ent 

system that I had at my means , and I think that i s  the way you 

should go . 

l9 . 3 . B Translat i on Control 

Translat i on control was excellent through making burns and 

trimming . It  was ade�uate stat i onkeeping in the little b it that 

I di d on the c ommand module after rende zvous with the as c ent 

s t age . All c ontrol modes , asc ent and des cent stage , I thought , 

were excellent . 

19 . 4  Ele ctric al Power System 

The b atteries performed just as advertised  with the exception 

of b attery 5 ,  whi ch didn ' t  s eem t o  want t o  pick up the load of 

the system engineers bus when we put it on the line j ust be fore 

, 
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early , powered up , took a look at the eras ab le memory , and 

gave the dump to the ground s o  that we could see i f  there were 

any effect s  of the lightning strike . As a result , the b atteries 

were a little b it low when we powered them up DOI day , but it 

didn ' t  seem to  affect us other than that we went to high t aps 

almost immediately after swit chover from the command module . 

The swit chover was nominal and everything else about the elec-

tri c al power system was nominal . The de monitor operated 

properly as di d the ac monitor . 

19 . 4 . A . 4 Power Trans fer CSM/LM/CSM 

The CSM/LM/CSM power transfer was completely nominal the three 

times that we did it . 

l9 . 4 . A . 5 Abort Stage Configuration 

The batteries  operated properly . We didn ' t  not i ce any tran-

s i ent s when we deadfaced the des cent stage . The s ix main buses  

operated properly . The amperage on them was j ust about what 

we s aw in the s imulator . We never knew for a minute that any-

thing unusual was taking place on the main bus es . 
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19 . 4 . A . 7 Deadfacing 

Deadfac ing was completely nominal and .the only thing we s aw was 

the t alkback going barber pole . 

19 . 4 . B  Explosive Devi ces 

The explos ive devices , except for one , operated properly . We 

checked out both systems -- one with deploying the gear and the 

other with activating the RCS -- and it looked like both ED sys­

tems were operating in the proper manner . 

19 . 4 . c  Lighting 

19 . 4 . C . l  Interior 

The internal light ing was s atis factory . The only di fference 

we not i ced was the previous ly reported fact that the swit ch on 

the upper hat ch turns out the floodlight s .  When we closed the 

upper hat ch , it must h ave been out of rig .  When we closed the 

upper hatch , after exiting the first time , the interior lights 

did not go out . We eliminated this by pulling the circuit 

breaker on panel 16 . With that except i on ,  everything was 

nominal .  



19-:-10 

BEAN 

19 . 4 . C . 2  Exteri or Lights 

The exterior lights did not operate as well as we had hoped .  

By that , I mean the track light operated properly when we 

undecked because it was checked by Dick in the command module , 

and seemed to operate properly during des cent ; that i s , the 

part of des cent during whi ch we had it on . The lights operated 

part i ally during as cent and the command module came up , right 

after CDH , and asked us i f  we had our light on , and i f  we were 

pointing the wrong di recti on . We tried to veri fY that the 

light was on by looking out the window , but I don ' t  believe 

you can do that . We di d ask the people on the ground . They 

indi c ated that the power was nominal for the light being on . 

We cycled the light in the circuit breaker , and it showed that 

when we turned the light on , the indi cator light went off . When 

we finally rendezvoused , they indi c ated that the light was off . 

We pulled the circuit breaker , I gues s .  For some reason , that 

light had failed right around CDH . 

19 . 5  Environmental Control System 

19 . 5 . A Oxygen and Cab in Pressure 

BEAN Oxygen and cabin pressure operated nominally the whole mis s ion . 

We di dn ' t  have any trouble during the several cabin repress­

uri z ations , depressuri zat i ons and repressuri zations that we 
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ized .  The repres suri zation port i on of the system was nominal 

in all respects . The one c aution here i s  to be aware of it 

when you swit ch from REPRESS , AUTO , to  CLOSE and b ack again . 

You ' re going to get a very loud b an g ,  and you ' ll want to be 

sure to  let the crewmen in the command module know when this  is 

taking place . 

19 . 5 . B  The Cabin Atmospheres 

Cabin atmosphere from activation planning was excellent . When 

we got back ins ide the first time , in one-s ixth g ,  the at-

mosphere remained that way although we brought in quite a lot 

of dust . The s ame with the second time and the cab in j ettison 

depressuriz at ion . Once we got into orb it in zero g ,  there was 

a lot of dust and dirt floating around the cabin , and we chose 

to remain in our suit loops as much as pos sible because of all 

this  dirt , dust , and debris that was floating around .  When we 

finally got back t o  the command module and docked with the CSM , 

we wanted to figure a way to keep thi s  dust and dirt from 

filling the command module , but we weren ' t  really sure how to 

do that . I think procedures should be developed so  that a 

positive flow of air is  maintained from the c ommand module to 

the LM , not neces s arily to  keep lunar bugs out of the command 

module , but to keep all thi s  dust and dirt out of the command 
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into the command module . Pete and I had to remove our hoses 

s o  that we could us e them for vacuum cleaners . Incidentally , 

they di dn ' t  perform t oo well . There wasn ' t  enough vacuum there . 

We had to  remove our helmets from our suit s , to keep our eyes 

from burning and our noses from inhaling these small parti cles 

floating around;  we j ust left our helmet s s itting on the tops 

of our heads . This i sn ' t  a very good configuration to be in , 

but we had no other alternat ives at the time . I think thi s  i s  

completely uns atis factory , and there must be s ome way to clean 

up that cab in atmosphere s o  that you can work in a good , ac-

ceptab le environment when you do get back to the command module . 

It ' s  pos s ible that you could get up and dock with the command 

module be fore you open the upper hat ch , dump the cabin down to 

3-1 /2 psi , and hope it doesn ' t  blow a lot of the dirt and 

debris out of there , and then slowly fill the cabin up in 

the command module and that will keep it fille d .  There 

ought to be s ome way to do this j ob .  

19 . 5 . C Water Supply 

Water supply in the 1M was good , cold , and adequately supplied 

throughout the whole flight . 
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l9 . 5 . D  Water Glycol 

It proved nominal the whole flight . The ECS , the glycol tem­

perat ures remained normal throughout the flight . 

19 . 5 . E  Suit Circuit 

The suit  ci rcuit was nominal . 

This is probably the s ame problem that Neil and Buz z had .  I 

continually got water in my suit down on the lunar surface . 

This  was written up on the Apollo 11 anomaly reports as their 

not having their water separators in the A position .  We double 

checked the water s eparators numerous times and it must have 

s omething to do with the length of the Commander ' s  hose con­

densing water out in the system be cause Al never got it . But 

when I dis connected my hose several times we got 2 to 3 ounces 

of water out my hose . It came out in big bubbles , balls of 

water . And s o  there was no doubt that I was getting water in 

my suit , and I think there ' s  s ome kind of des ign deficien cy . 

We need another moisture trap or s omething in the system be­

cause it ' s  very uncomfortable . I got enough water in the feet 

of my suit so that it wet my feet . I never could drain water 

out of the hos e .  I used the recommended procedures pas sed up 

from the ground.  I tried to drain the hoses and could never 

get any water to  drain out of them , but then after I ran them 
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During the night , I only us ed the hoses intermittently to dry 

out my suit from my normal sweat , as I ment ioned earlier . The 

next day when I hooked up on the hoses preparatory to  EVA and 

after the EVA at as cent I didn ' t  not i ce any more water . Some-

where in there , we got the water out of the system and it 

stopped doing it . It was only the first day up unti l  our s leep 

period on the lunar surface that I had any trouble with water . 

But I think that this very definitely is a des ign defi ciency 

and not improper operation of the ECS system , as it was cast 

off in Apollo 11 and something should be done about it . 

19 . 6  Telecommuni cat i ons 

We had no diffi culty in monitoring the telecommunications . 

The S-band angles and the s ignal strength provided a good index 

of what was going on as far as the ground COMM was concerned .  

The VHF was completely s atis factory during des cent . During 

as cent , we ' ve already covered .  The operation of the S-band 

high gain antenna was nominal . The only thing that I not i ced 

that perhaps should be reviewed and modified was when we were 

in the AGS CAL attitude just before we were going to an at-

titude where Dick could track the landmarks j ust before undock-

ing for DOI . I had my antenna in AUTO TRACK and when the 

thrusters fired ,  it would make it move around a good bit and 
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s i de lobe (whi ch it didn ' t  do ) ,  but i� ' s  probable that you would 

want to go t o  OMNI there , put the high gain antenna in SLEW and 

find the optimum attitude to prevent straining the antenna drive 

during thi s  period . I really di dn ' t  see any reason to  be in 

high gain at that time . The S-band was beauti ful the whole 

flight , part i cularly on the lunar surface . It seemed as i f  

Houston were right there o n  the edge of the mare with us . It 

was fantasti c .  The VHF was good i n  des cent . We both covered 

the VHF during as cent ; namely , that it  di d not work at all . 

It s ounded as i f  our receiver were being overdriven , s imilar 

to  having a transmitter right next to  your antenn a .  I t  kind 

of garbled it and ·Overdrives it . In the LM , we tried swit ching 

antennas ; we tried adjusting the A and the B squelch at all 

poss ible settings and it never did have any effect at all . We 

didn ' t  want to  change COMM modes because we wanted VHF ranging 

for Dick and we j ust kind of muddled through . It was not ac-

cept able and that ' s  one of the main things of the flight that 

should be fixed . The audi o centers operated properly . We had 

no problem with them . The flight recorders worked okay . We 

operated per the flight plan an d ,  at the end of the EVA ' s ,  we 

che cked to  see whether the ground estimated i f  there was any 

re cording time left . There was 10 hours tot al ; and we operated 

in a CONTINUOUS mode for des cent and then VOX mode during EVA ' s ,  
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recorder might run out of t ape before we fini shed the rendezvous . 

Whether it di d or not , we don ' t  know . Because the EVA ' s are go-

ing to get a little longer ,  there ' s  probably going to be a des ire 

to operate the recorders in a di fferent mode during des cent and 

as cent ; otherwise , you ' re always going to exceed the capability 

of the recorder . 
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20 . 0  MISCELLANEOUS SYSTEMS , FLIGHT 
EQUIPMENT . AND GFE 

20 . 1  Cabin Lighting System and Controls 

20-l 

CONRAD I presume this  is for both spacecraft . We found the cabin 

lighting adequate i n  the LM, and as far as I was concerned , I 

found the lighting in the command module adequate . There were 

only one or two occas i ons that I remember that we had to use 

the flashlight for s omething down in the back end of the space-

craft . The lighting wasn ' t  inadequate. enough to warrant any 

changes , do you think? 

GORDON No , it was perfectly adequate . In fact , I liked the lighting 

i n  there , but I have one comment on its us e .  I noti ced that 

none of us used the EL lighting by itsel f .  I think the EL 

lighti ng is a little harsh and we always di d subdue it a little 

bit . We always used the EL lighting , of course , for the MDC , 

but we also us ed the floodlights in c onj linction with i t .  It 

tended to soften up the whole panel . 

CONRAD I want to  make another c omment about the EL lighting . When I 

set my watches a couple of times at night with all floodlights 

out , I noticed that the EL lighting is adequate to read all 

that it ' s  illuminating . Unfortunately , it doesn ' t  illuminate 

any of. the swit ches , and I would hesitate to ever throw a switch 

in there at night with the EL lighting only . I always wanted 
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the switches were . 

20 . 3  Event Timers and Controls 

About an hour or two before li ft-off , we noti ced the tuning 

fork of the main MDC mi ssion timer in the c ommand module was 

intermittent . Finally , we all concluded that something was 

wrong with the timer . Nobody felt that it was a big deal , 

that i t  was the timer and not the CTU ; with that , we launched. 

The next thing we noticed about the timer was that we thought 

we ' d  broken it . There were two cracks , one in the right corner 

and one in the left corner . In searching our memory , we all 

remembered that there has been a history of the faces of these 

timers cracking . I f  I ' m not mistaken , it was in  the LM , though . 

I thought it was the 1M mi.ss ion timer that cracked ,  and as a 

matter of fact , ours cracked and was replaced in LM-6 . Anyway , 

these timers are all the s ame , I believe . We had no trouble 

with the mis sion timer in the LM ,  and the mission timer in the 

command module continually lost time at a fairly high rate . 

After we ' d  sleep 8 hours , the timer would be off over 5 minutes . 

We never s et the timer on the MDC as I remember , and at the 

end of the flight , it was off 2 or 3 seconds . That clock 

worked fine . 

The event timer i n  the command module never had a problem . It 
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module timers have been great before , and we never had any 

trouble with that one . 

What about after launch when it reset to zero after the first 

lightning strike? 

No , it reset to 23 minutes and 26 seconds or something ; how it 

got there , I don ' t  know. 

Really? I thought it went to zero and stopped.  

No . It went to 23 minutes and something , and I finally reset 

it to zero . 

Oh , okay . 

It had s ome horrendous number , like 23 , on it . The miss ion 

timer in the 1M worked in an outstanding manner .  We never 

had any trouble with it at all . We never reset it . It worked 

fine . It ran all the way through landing and all the time we 

were on the lunar surface . It was a good clock . The event 

timer in the 1M worked in a fine manner . We never had any 

problems with i t  either . I think that ' s  about it for clocks . 

20 . 4  Crew Compartment Configuration 

As far as the c ommand module crew compartment configuration , 

I thought I can ' t  really think 
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stowage in the 1M was excellent . All fittings worked correctly ; 

the only thing I noticed was that Al used to  do battle with 

the mounting of the 16-mm c amera over the window , and I ' m not 

sure if that just was n ' t  becaus e it was hard to reach . 

20 . 5  Mirrors 

We never used the mirrors in the LM .  In the c ommand module , 

we used  the mirrors for shaving , mainly . 

20 . 6  Clothing and Related Equipment 

I ' d  like to make s everal comments on the clothing and related 

equipment . First , I understand that people are negoti ating 

for a single-piece flying suit versus the one that we have 

right now , and I think that ' s  a mistake . We found several 

different temperature modes , depending on whether we were in 

PTC or not . We spent much of the operation wearing only our 

two-piece pants , long underwear , and the outer j acket off. 

When you have to go to  the j ohn , it seemed a lot eas ier to get 

out of the two-piece operation . I feel that the two-piece 

suit i s  better , and I think that i s  the general feeling of all 

of us . The two-piece suit affords you the opportunity of 

changing your own temperature a little by being able to take 

o ff your j acket . We operated qui te a bit with the j acket off 

- - - "" 
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pockets ; we carried a lot of gear in those pockets . The zip-

pers were great ; we carried our dosimeters , our toothbrushes , 

our spoons , and thi s  type of equipment in  there . 

Now , the other thing i s  there ' s  no doubt in my mind that we 

ought to do something about all this electri cal mi shmash .  A 

continuous source of irritation to me was the hookup of the 

lightweight headset to the giganti c connector , the sti ffness 

of the equipment , and the fact that it di dn ' t  bend in the 

right directions for a normal hookup , even when those electri-

cal connectors were form-fitted . 

I think we need . another s et of inflight coveralls . The one 

set , after a few days , gets so clogged with urine and so dirty 

that you j ust hate to put the thing back on . We also need 

more towels . 

It would be advantageous to include a s econd set of inflight 

coveralls to go along with the second set of constant-wear 

garments .  It is  refreshing to put on that clean constant-wear 

garment . I think we all got into those after the LM rende zvous 

was c ompleted and after we had a chance to clean up a little 

bit .  All o f  us enj oyed bathing , and we certainly enj oyed 

shaving .  We each shaved three or four times during the mi ssion .  
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grubby environment and you c an ' t  get clean . In thi s regard , 

the inadequacy of  towels on board the spacecraft was acutely 

noted by all crewmembers . In fact , we didn ' t  even have enough 

towels for one day . We used the towels for several purposes ; 

one purpose was to clean up the urine that was always in the 

c ouch areas , on the suits , and on the GFE urine dispenser . 

It i s  our recommendation that at least two towels per day be 

afforded each man . 

There ' s  no particular problem getting this on board for stow-

age . We found that once a day we liked to strip down . We ' d  

strip down completely and use the hot water with those towels 

that we did have on board.  We ' d  completely sponge down and 

give ourselves a b ath . I don ' t  think enough can be said  for 

this type of thing and for the way you feel . We wanted to 

shave and bathe daily , on a regular bas i s , but we simply didn ' t  

have the equipment on board to do it . There i s  no reason why 

this equipment can ' t  be provided.  

20 . 7  BIOMED Harness  

I had a reaction to the blue j elly whi ch I ' d  never had before . 

I think everybody had a little bit of a reaction , whi ch i s  

kind . o f  unusual . I know Di ck never reacted before , and I 
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j elly ,  for all I know. 

I had a very s light re�ction or itching ' on the left axillary 

sens or . It really didn ' t bother me . 

20 . 8  Pres sure Garments and Connecting Equipment 

Our pres sure suits  were okay . As far as I know , all the 

connecting equipment was okay . I made one comment about my 

suit not fitting right , whi ch was my own fault . I should 

have ins i s ted on fitting it in a LCG . 

20 . 9  Couches 

The couches were good.  

Couches were no particular problem ; the mechani sms all worked 

properly , functi oned properly . The center couch was lowered , 

and the X-X strut s were dis c onnected and connected again . The 

mechanical funct ions of the couches all worked satis factorily . 

2 0 . 10 Restraint s 

All restraint systems worked as advertised ; there was no par-

ticular problem with them. In the command module , they were 

never in the way . 
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20 . 11 Flight Dat a  File 

The flight data file was c omplete , more than adequate .  We 

all thought that the inflight data file for both vehi cles was 

in excellent condition , with two exceptions . Those exceptions 

were the P30 PAD ' s  and the lunar surface maps . 

20 . 12 Inflight Tool Set 

The inflight tool set was never used .  In fact , i t  wasn ' t  

even unstowed ; I guess  it was at one time . We used tool E 

all the time . It was the only tool that we really used.  Al 

used a crescent wrench one time to pry the finger brackets 

for the window c overs . Those things just didn ' t  fit at all 

in those windows . They were a constant source o f  irritation 

every time we put them up or take them down . Thi s  has been 

a constant gripe for almost every flight we ' ve had in the 

command module . Those things have been fitted on the ground ; 

they ' ve been fitted in altitude chambers , and when you get 

them in flight , they can hardly be put in place . There must 

be s omething that either changes their configuration , such as 

the foam padding behind them or whatever it is , s o  that we 

can b arely get those covers on . The ones that were particu­

larly bad were the covers for windows 1 and 5 .  Other than 

that , the inflight tool set was never used .  It was kept in 

it s stowage place throughout the flight . 
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20 . 13 Dat a Collection 

There was plenty of space to write things . We used the flight 

plan almost exclusively � as it was the best place to record 

dat a that we needed , besides the forms and chart s that we had 

for that specific purpose . 

20 . 14 Thermal Control of Spacecraft 

Thermal control s eemed to be generally okay .  We di d not i ce at 

night that it would cool off , warm up , cool off , warm up , and s o 

forth . I guess  this was basically because of the manner in 

which we conduct ed FTC in that there was occasion where one 

s ide of the spacecraft would get cold and then warm . We did 

notice this very ' instant temperature change on our bodily com-

fort as well . It was no big deal , but it was noticeable .  Our 

configurat ion for sleeping took care of thi s problem . We gen-

erally left our clothes on and used the sleeping bag . However , 

when we powered down the spacecraft , it did seem to get a little 

colder than normal . In conj unction with this , the moi sture 

going out was no problem at all . The amount of moi sture coming 

back with the 1M off of the nose of the command module tunnel 

area ,  the hat ches , and the s i de walls was cons i derable . 

L 
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20 . 15 Camera Equipment 

In most respect s , the only thing we c an say about the camera 

equipment is that it was adequate and excellent . It seemed to 

operate properly . None of the camera equipment in the command 

module gave us any problems , with the exception of one magazine , 

magazine S ,  that came apart . It ' s  our recommendation that , once 

magazines are loaded , they should be taped , or at least the 

locking mechanism on the magazines be t aped , so that they cannot 

inadvertently be actuated during flight , pos sibly with the loss 

of some very expensive pictures . The flight plan had procedures 

for photographing the ioni zat ion layer and chute deployment with 

the 16-mm DAC in the right-hand rendezvous window . There ' s  

nothing wrong with thi s , of course . We left it up tnroughout 

the entry and landing , and this i s  where we got into a little 

trouble .  It actually came off during impact and hit Al over 

the right eye . We had looked at it ; questioned it ; and without 

really thinking too deeply , we decided that if it could stand a 

reentry , it could probably stand the impact . It was our mis­

take ; we should have removed it . 

If  anybody ever has any intention of using that DAC for pi ctures 

during rendezvous or during high-g loads , reentry , or landing , 

they had best remove it before touchdown . 
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BEAN The LM c amera equipment , 16-mm spe ci fically , did not operate 

like it was supposed to . We turned it on prior to descent and 

it worked all the way through descent ; I not iced it was still 

running after landing . ·It worked all the time we used it for 

EVA pictures . Every t ime I got back in the LM aft er the EVA , 

the camera was still running and had been for 3 or 4 hours , 

which is  the normal mode . 

The time that it did fail was during launch . I turned it on 

approximately l-l/2 minutes prior to lift-off . Then , I noti ced 

approximately 3 minut es after lift-off that the camera had quit 

running and that the little ball on the s ide , indicating film 

usage , had hardly moved .  So , I feel pretty sure that we didn ' t  

get near as many photographs o f  the lift-off as we wanted . I 

tried to start the camera again . It started , ran for approxi­

mately 10 seconds , and stopped again . We brought the c amera 

back for evaluation , but it doesn ' t  take very much of a failure 

mode in one of those cameras to really blow some very , very good 

movies that you go a long way to get . I think that ' s  j ust what 

happened on the lift-off . 

We ' re going to have to do something about those cameras so they 

work 100-percent of the time instead of almost 100-percent of 

the t ime . On the two 70-mm cameras , we ' ve already dis cus sed the 

fact that the handle on one of them broke - not actually the 
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handle , but the nut that holds the handle to  the c amera pretty 

straight forward . The thing that worried me most about the 

cameras was that we were gett ing a lot of dust on them . I was 

afraid we were getting dust on the lens , and we had no means 

whatsoever to clean it off . I think it would be definitely 

des i rable to have a whiskbroom on the MESA . We could use the 
j 

whiskbroom to dust off the suits , and perhaps the back of the 

broom could have something so that you could use to dust off 

the lens of the camera . I suspect that as mi ss ions get longer , 

we ' re going to get some pretty good dust coverings on the lens 

of the cameras . Such a dust covering is  going to degrade the 

photographs unles s we have some means of cleaning the camera 

lens off , whi ch we did not have in this case . 
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21 . 0  VISUAL SIGHTINGS 

21 . 1  Countdown 

There were no visual s ightings during c ountdown . We menti oned 

the lightning . We also  mentioned the water during the c ount­

down between the BPC and the sp�cecraft . 

21 . 2  Powered Flight 

During the powered flight , we ment ioned the first lightning 

strike . Apparently we didn ' t  s ee the second one . 

21 . 3  Earth Orbit  

In Earth orbit , nothing unusual ; nothing in translunar . We want 

to talk about the s olar eclipse and the fact that we all were 

caught with our pants down . We should have had good camera 

s ettings and film available for that because it was certainly 

a spectacular s ight . 

2 1 . 4 Trans lunar and Trans-Earth Flight 

I feel very strongly about thi s . I think that s omeone , the 

crew as much as anyone , really dropped the ball on this . We 

knew this was going to occur before flight and we ment ioned it . 

The people who are interested in thi s type of thing , if  there 

was any interes t in it , were very remis s  in not planning further 
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t acul ar things we s aw throughout the entire flight . I ' m sure 

there ' s  obviously some s c i ent ific  value in this type of thing . 

However , the reaction in th is r egard was virtually nil .  In 

conjuncti on with this the respons e of the people on the ground , 

at the time that we reported thi s , was extremely poor . The 

crew was left on their own ent irely to  come up with gue s s e s  on 

c amera settings , films , and film speeds . Repeated inQuiries to  

the ground took a cons i derable length of t ime before any infor-

mati on was gotten out of the ground at all as to what type of 

film , what exposure , and what t ime s ettings to us e on the 

cameras . It was a very poorly handled phenomenon we all knew 

about before flight . 

21 . 5  Lunar Orbit 

I ' m  sure in the s ci entific debrie fing , i f  there are specific 

QUestions we ' re well prepared t o  answer them . I don ' t  think 

that we s aw anything unusual in lunar orbit . One thing that I 

noti ced , I ment ioned over the air already , were the black rock 

s lides and the very white craters  only appearing in a specific 

are a .  That ' s  about the only one I can think of . 

The only thing I s aw was practically near the s ite area , and 

it was the only place on the Moon that I s aw anything that 
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Sea of Vapors .  There , many of the crat ers appeared to be  black 

surface near the rims of the craters . Out in that Sea , in 

several places , it looke d ,  from a distance , like a black field 

covered with s ort of a white snow .  This was the only place I 

s aw anything other than the nominal bas i c , e ither light tans 

or grays or whites , or what ever c olor you want to call the 

Moon , depending on the Sun angle . The only obvious difference 

in colors was the Sea of Vapors and the slides that Pet e  

pointed out . 

21 . 6  ENTRY 

I think we s aw the normal s i ghts on entry , except for the 

spectacular moons et . It was a full Moon . And we commented on 

that . 

21 . 7  LANDING AND RECOVERY 

We s aw everythi ng we expected t o  see on landing and recover . 
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22 . 0  PREMISSION PLANNING 

The mi s s i on plan was followed .  

22 . 1  Mi s si on Plan 

There was never any �uesti on about the mis s i on plan . 

22 . 2  Flight Plan 

I ' d  like to c ompliment the flight planning people . We s aw no 

mistakes in flight . Chuck St ough and all h i s  people did an 

outstanding j ob on i t . 

The flight plan i s  one of the b etter ones I ' ve s een , as far as 

i nformat i on in it  for the crew . We asked for a lot o f  i t  our­

selves and the flight planning people responded in a very uni�ue 

and unusual manner . They were excellent t o  work with . They 

di d an outstanding j ob in response to our i n�ui ries and 

�ue s t i ons during the flight . I thought those people di d an 

outstanding j ob for us on thi s  flight . 

22 . 3  Spacecraft Changes  And Procedures Changes  

There were no  late space craft changes that we weren ' t  aware o f  

and didn ' t  agree with . The only one that I can think of is  on 

the TV camera , and that was a drasti c mistake . We did do battle 

with our own people , and those of you that I did battle with 

� ;  
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wouldn ' t  let us use it . I think that ' s  partially responsible 

for our foul up . We never s aw any drawings of that camera , or 

had the vaguest i dea of what it was going to look like . Maybe 

we would have pi cked up thi s  F-stop thing sooner . Let ' s  be 

smarter on the next one . 

22 . 4  Mis s i on Rules 

No comments on the mis sion rules .  We had our day in court with 

everybody . We all concluded , to  our mutual satis facti on , that 

the mi s s i on rules were all right . Everybody was treated fairly 

and I ' m thinking in terms of the changes to the descent rules 

wi th whi ch we worked .  



CONRAD 

CONRAD 

CONRAD 

CONRAD 

L 2 3- l 

23 . 0  MISSION CONTROL 

23 . 1  GO /NO-GO ' S  

GO /NO GO ' S  all came as adverti sed . They were preplanned and 

given on t ime . 

23 . 2  UPDATES 

The same can b e  said of the updates . 

23 . 3 Consumables 

My only c omment is  that we got several 1M RCS consumable up-

dates on the lunar surface ;  these  were really meaningless , 

because  we wer en ' t  us ing the RCS syst em .  

We didn ' t  get SPS fuel updates  because  we didn ' t  ask for them . 

The one quantity that we asked for was the predicted helium 

values aft er the first big burn , the LOI burn . You know 

exactly where you are supposed to stand , because these had 

been discus s ed in advanc e .  The quantity was pas sed up when 

requested . I think it was r eal good . There wasn ' t  any c om-

ments on DPS other than which fuel gauge was to be the most 

accurate one for desc ent . That ' s something we pract iced in 

SIM ' s and it came out fine . They called low fuel , just as 

advert i s ed .  I think everything was fine on that . 
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23 . 4  Flight Plan Changes 

There were no flight plan changes before flight that we weren ' t  

aware of and agreed with ; very few changes were made . 

23 . 5  Real-Time Changes 

The real-time changes were very- few in flight and were neces­

sary . 

I have a c omment on the flight plan changes . It ' s  always been 

my observati on that daily flight plan updat es usually c ame to  

the crew in  the form of questions and usually these things  

were nominally written and c arried out in the flight plan . 

It was our agreement with the CAPCOMM ' s  and we as sured FAO 

that we would knock off these so-called chit-chat s e s s ions in 

the morning . If  it appeared in the flight plan and it was 

nominal , that ' s  what we were going to us e and we didn ' t  want 

to  hear thi s informat ion repeat ed .  This  suggestion or request 

was carried out quite well by the ground and our flight plan 

updates were those  that were absolutely neces sary for the con­

duct of the flight . I guess  that covers the real-t ime changes . 

23 . 6  COMMUNICATIONS 

We talked about c ommunications enough and most of the t ime they 

were exc ellent . 
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24 . 0  TRAINING 

24 . 1  CMS 

In a general statement , it was excellent . I don ' t  think we 

were wanting in any parti cular area to s imulate any part icular 

phas e in the miss ion that we fe�t was nec essary prior to flight 

that the people in the CMS didn ' t  c ome up with . They are 

extremely cooperat ive . They are c apable and t alented in­

structors , and they are easy to work with . They responded to  

our requests in all cas es . I think the ability of  the CMS to 

support lunar miss ions of  thi s  type is  excellent . As far as 

the vi sual i s  c onc erned , it is excell ent . The star ball and 

the MEP are generally good . I would suggest that there are 

two areas in the c ommand module s imulator that c ould b e  im­

proved . One of these  is  the P22 . Landmark tracking needs 

improvement , and my suggest ion is that they t ake the maps that 

are provided to the crew well before fl ight of  the spec ific 

l andmarks that you are going to be  working with and make 

slides of these  landmarks . You c an use these  in the actual 

mis s ion SIM ' s  so thai the P22 ' s  you are training with will be 

exactly those  which you will see in lunar orbit . That area 

got straightened out pretty well throughout the training cycle ; 

P23 is the only anomaly in the CMS that is  c onstrained some­

what in t ime and to Earth radius . There is some s light anomaly 
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are c onc erned . By and large , I gues s  it ' s  pretty good . The 

docking was okay . We ins isted that storage and configurat ion 

be up t o  dat e  early in  the training cyc l e . Larry Thompson and 

his  people did an out standing j ob of keeping the c rew stat ion 

in  what we would c ons ider flig�t confi gurat ion . Availability 

of the CMS was exc ellent in all respects . There was more CMS 

t ime available than I needed , reQuired , or wanted . The abi lity 

of thos e people to run int egrated with the LMS was outstanding , 

and we never mis s ed a s ingle miss i on S IM throughout the train-

ing program . It was excellent in  all regards . 

I go along with the CMS training . The instructors all did an 

outstanding j ob . 

24 . 2  LMS 

The s ame goes for the LMS . The mi ss ion capab il ity was c omplet e . 

The visual adeQuacy o f  the L&A was out standing , and as far as 

the MEP ' s  went , forget it . They never worked , and they are 

not needed . In the docking end , although I didn ' t  prac t i c e  

much docking in the LMS , it always s eemed to work all right 

when you wanted to use it . The crew stat i on was good and 

exactly l ike LM-6 . They did a good j ob on the c onfigurat i on . 

The availability was outstanding . 
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24 . 3  CMS/LMS INTEGRATED SIMULATION 

The CMS-LMS int egrat ed s imulat ions , we never dropped a one . 

My h at ' s  off t o  the people who moved the stuff in Houston . 

The S IM software went over t o  Building 4 5 .  I was worried about 

that . It came back on the l ine in good shape , and we never 

mis s ed a S IM .  The same for the s imulator peopl e . 

24 . 4 SIMULATED NETWORK SIMULATIONS 

The SIM NET SIM' s ,  I c an only s ay that my opinion is still the 

s ame . The more of them you fly , the better the mis s ion ; and 

we flew plenty . 

24 . 5  DCPS 

The DCPS is a good training devi c e . Six to 8 hours , and that ' s  

all that ' s  nec essary . Dick and I used it normally together , 

so  that we worked as a t eam . 

24 . 6 LMPS 

I had no occas ion to use  the LMPS , although Al did run AGS 

rende zvous , and it ran okay . Due to our previous training 

on the D-miss ion , we didn ' t feel it nec essary to run PGNS on 

the LMPS . 
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24 . 7  CMPS 

That ' s  the same feelings Dick and I have on running the CMPS . 

24 . 8  Centri fuge 

I think the c entri fuge training was a good run and worth the 

day we spent in it . 

24 . 9  TDS 

As far as I am concerned , the TDS is a waste of t ime . There ' s  

no need for it anymore . I think th at i f  you have to dock the 

LM yourself you ' re in s erious trouble and it ' s  not that big a 

task . Perhaps an hour or two i s  all that i s  needed in the 

TDS . 

24 . 11 NR Evaluator and GAEC FMES 

The North Ameri c an evaluator and the GAEC FMES are okay for a 

day or two to look at burns . Dick looked at some rendezvous , 

some tracking , and some burn informat ion early in the game . Al 

and I waited unti l  late in the game during our software check­

out , then went up and flew DOI , PDI , and some asc ent s on the 

FMES . I wanted to see i f  there was any differenc e in the 

software , the c omputer light s , or anything els e versus the LMS . 

There were a few minor point s  that we picked up . 
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24 . 12 Egr e s s  Tr a i n i ng 

I f  I go thr ough that rubb er room one mor e t ime , I ' m going t o  

go out o f  my mind . You c an for g et that one . On c e  i s  enough . 

We have mor e t ime i n  t h e  rubb er room than we do in anyth ing 

el s e . I f  you have a c rew that h a s n ' t  b e e n  through egres s 

training , you ought to run them through the tank onc e , and 

that ' s  enough . Gulf egr e s s  is always a good t r ain ing exer c i s e  

j us t  pr i or t o  the mi s s ion , and I don ' t  d i s agree with that one . 

The mockup egr e s s  at the C ape would be a good exerc i s e  i f  we 

had dec ent COMM and it coul d  b e  run c or r e c t ly . The COMM i s  

terrible . Th e whole thing needs to be updat ed , and s omebody 

needs to pay s ome more att ent i on to it . 

24 . 13 Spac ecr aft Fi re Tra i ning 

Spac e c r aft f i r e  training is worth it one t ime aroun d .  We had 

l hour , an d that ' s  plenty . 

2 4 .  Pl anetar ium 

We didn ' t  u s e  i t  b e c au s e  o f  our D-m i s s ion training . 

24 . 1 5 MIT 

CONRAD The MIT operatfon , i f  it i s  up t o  s p e ed ; t h e i r  s imulator s t ar 

b all doe s the j ob j us t  fine . We held the G&N bri e f i ngs at the 
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would get off on a long-winded trail that was n ' t  nec e s s ary , 

but I think they are improving all the t ime . 

24 . 16 SYSTEMS BRIEFINGS 

We held systems brie fings to an absolut e minimum . Again ,  due 

to  our D-miss i on training , all we wanted were the differenc es  

b etween LM-3 /CSM-104 and 108/LM-6 . 

24 . 17 LUNAR SURFACE TRAINING 

Now we get to lunar surfac e training .  I trained on the 

one-s ixth-g pogo , and I trained one-s i xth g in the KC13 5 .  I 

thought these  were exc ellent training devices  for operating 

rock boxes and all our equipment one t ime around . As far as 

one-s ixth g goes in the WIF , forget it . I think that ' s  a 

waste of t ime , and it doesn ' t  do the j ob .  I think the WIF ' s  

okay for your zero-g egres s  training and pract i c e , and that ' s  

about all I ' d  do on the WIF . 

A couple  o f  real good things to run through about twi c e  and 

towards the end of  the mis s ion when you want to s ee what it ' s  

like i s  the mobile  pogo whi ch is  a very good repres entat i on of 

walking around on the lunar surfac e . .  The mob ile pogo lacks 

Z-axis  freedom , and that ought to be fi4ed because it t ends t o  
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drawback o f  the mobile  pogo i s  it doesn ' t  have any uneven 

ground , and it ' s  pretty easy to move around on the flat c on-

cret e .  Thos e two changes ought to be  made . The one i n  the 

c entri fuge i s  quite a bit better . In particular , the rig that 

you get into that supports the weight of the b ackpack and you 

at one-sixth g is b etter than the mobile  pogo . Maybe mob ile 

pogo ought to  t ake a look and see  i f  they c an adapt it ? The 

ground over there at the c entri fuge ought to b e  changed to be 

more representat ive of the lunar surface .  But in  e ither case , 

they are good trai ning and I thi nk they let you learn your 

normal pac e .  I not i c ed that I got on a nominal walking pace 

very rapi dly onc e  I got on the Moon . I was surprised how 

representative this s imulation was . 

I c an ' t  s ay enough about the one-g walkthrough suited exerc i s es . 

I feel that the crew , th� suit technic ians , and the lunar sur-

face operati ons group working thr ough Jo e Roberts and Ed Gib s on 

put together an outs tanding training program for us . They 

spent a lot of time sui t ed , as we did , and it ' s  a direct c on-

tributi on to the suc c e s s  on the lunar surface .  Field trips 

were a boom .  I want t o  c ompliment Uel Clanton and hi s troops 

on well-organized  fi eld trips . I don ' t  think that we wasted any 

t ime . I think they l e arne d ,  and I think we l e arne d because we 
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them straight geology trips . I think there was a little b it 

of educ ation on both part s . I also want to compliment the 

Flagstaff troops through Al Chedister and Thor Carlstrom for 

all the maps they put together for us late in the game . 

They really came through , and thi s  was real fine . I think 

everybody that ' s  going to do lunar surfac e operation needs an 

actual run on the PLSS in the SESL . I know you 've  cleaned up 

the 8-foot chamber busi ness and you do all thi s  in the SESL 

now , and I think that ' s  a good refresher for anybody . It 

gives you a chanc e to  exer c i s e  your gear in  a vacuum under heat 

c onditions , and I think it ' s  well worth the exerc i s e . 

24 . 18 CONTINGENCY EVA TRAINING 

Conti ngency EVA training , did not us e the KC13 5 .  W e  did us e 

the WIF , which was s ati s factory , and we did one-g walkthroughs . 

We may not have shown too much of thi s  on our trai ning records , 

but remember , we already had gone through this c omplet e exerc i s e  

onc e i n  D-mi s s ion . 

2 4 . 19 MOCKUPS AND STOWAGE TRAINING EQUIPMENT 

I thought our mockups were i n  excellent shape . The support 

that we had at the Cape from Houston and the Cape on our 1M 

mockup was outstanding for the lunar surfac e operat i ons . 
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24 . 20 PHOTOGRAPHY AND CAMERA TRAINING EQUIPMENT 

We had c ameras , and I feel we had the nec e ssary equipment . We 

had enough t ime on that e quipment to take it into  the s imu-

lators and us ed it a little bit plus the lunar surfac e opera-

t ions . 

24 . 21 LUNAR SURFACE EXPERIMENT TRAINING 

Lunar surfac e experiments training was sat i sfactory . The ALSEP 

training package did it s j ob ,  and I think we learned a great 

deal from it . 

24 . 22 LUNAR LANDING 

I c an ' t  s ay enough for the LLTV . I really feel that that was 

the real frosting on the cake . It made me feel a . lot bett er 

flying around up there on the Moon . I think the LMS does an 

outstanding j ob and where it breaks down in the last c ouple 

hundred feet , the LLTV f i lls i n .  I t  als o g i v e s  you a chan c e  t o  

fly dynamic ally a vehic l e  that fli e s  s imilar t o  the LM . I 

feel that the night flight up at Langley was worthwhile in  

the  LLRF . 

L 
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24 . 23 GENERAL SUPPORT 

All our general support proc edures , suits , checklist s , and 

onboard data went well . I think everybody did his  j ob .  I 

als o feel that the new procedures  in handling the checklist , 

whi ch we endeavored t o  implement and st ick to , worked well . 

We had a few glitches in the b eginning , but I think it ' s  a very 

sati s factory proc edure . I want to c ompliment the boys at 

the Cape that handled that data for us , the s imulator fellows , 

Bob Pier s on , Frank Hughes , and Glenn Parker , in part icular . 

24 . 24 PLANNING OF TRAINING AND TRAINING PROGRAM 

I don ' t  have anything to s ay about the planning and training ; 

the flight speaks for its elf . 

I think we ought to get r egular TV to  use for all the rest of 

the flights with a little monitor on it and us e it ins ide and 

out , and I think by doing so we ' ll end up controlling the TV 

a lot better . 

Yes . I 'm afraid we let that one slip down the crack . 
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25 . 0  MEDICAL AND FOOD 

25 . 1  PREFLIGHT 

25 . l .A Preventive Medical Procedures 

Preventive medicine procedures were , as far as we were concerned , 

fine when we needed them . 

25 . l . B  Medical Care 

We really didn ' t  need that much medical care , but when we needed 

it the doctors were there . 

25 . l . C  T ime for Exercise , Rest , and Sleep 

We had plenty of t ime for exerci s e , rest , and s leep . 

25 . l . D  Medical Briefing 

The medical briefing was okay . 

25 . l . E  Eating Habits and Amount of Food Consumption 

for F-5 + F-0 

I don ' t  think any of us changed our normal habits except we 

took the Dulcolax 3 days before the flight . Everybody went 

for the head the third day out on the flight and everybody but 

myself went two more t imes , right? Both you guys went 2 more 

( · '  
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di dn ' t , but it didn ' t  c ause me any dis c omfort and I think that 

was adeq_uate . 

25 . 2  Food 

25 . 2 .A Appetite and Food Preference 

CONRAD As for hunger s ensations in flight versus 2 weeks preflight , 

GORDON 

there was nothing . I didn ' t  notice  anything , did you1 As 

for differences notable in food t aste inflight versus pre-

flight , I didn ' t  notice anything there . I thought the food 

was excellent , and I ' m  sorry we didn ' t  have the free zer and 

the cooker , but the food that was provided I thought was a 

whole order of magnitude better than Gemini food.  My food 

preferences dilli� ' t  change parti cularly in flight . The things 

that I didn ' t  like before the flight I didn ' t  like during the 

flight , and the things I liked before the flight I ate 

during the flight . That ' s  j ust about the s i z e  of it . I ate a 

lot better than I did on my last 2 flight s .  I think Dick did 

also . 

25 . 2 . B  Food Preparation and Consumpti on 

Yes . I have one comment about the s ize of the food portions . 

I think. Pete and I ate most of every meal . Al may not have 

eaten q_uite as much , but I would certainly think that the s i ze 

L 
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more food than is required or neces s ary . There is  more food 

than we had been eating in the MQF and preflight as well . I 

think my preference , of course ,  was in the direction of one 

meal . It seemed to me that the spoonfuls where you could us e 

hot water to prepare the food were probably the best type food.  

The wet packs , although good and t asty , would be much more 

appet iz ing if they could be warmed up . There ' s  j ust something 

about chunks of meat immersed in cold gravy that is not nearly 

as appet i z ing as it would be if  it could be warmed,  although it 

was edible and tasty . I think all of us stuck real well to  the 

menu during the first 5 days when we had total meals packaged 

for each individual . By the t ime we got around to the pantry , 

I 'm afraid that we deviated somewhat from the preplanned menu 

in that it was somewhat difficult to look at the menu and then 

s curry around in the pantry for that particular item selected 

that day . 

Now ,  wait a minute . Speak for yourself . I stuck very close to  

my menu . 

Well , that very well may be true . Al and I apparently didn ' t  

stick extremely close to  the menu although we did try . I did 

at least try to find the food on the menu and if  I didn ' t , it 

really didn ' t  make any difference . I ' d  leave out one item and 
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from his menu quite a bit , and Pete t.ried to stick extremely 

close to his in the pantry , but the first 5 days were very 

s imple because the entire meal was packaged .  I thought the 

pantry was a pretty good ide a .  I t  allowed us some latitude in 

the things we liked at the t ime . The amount of j uices on board 

was certainly adequat e .  The fruit s were extremely well done , 

and I think Rita Rapp and her people in CSD did an outstanding 

j ob of meeting our des ires . Food on the whole was excellent . 

In fact , I don ' t  think any of us hurt for food on this trip at 

all . 

We noted some of the problems with dehydration , but I ' ll tell 

you where the problem came from. I don ' t  think it was that 

the food wouldn ' t  rehydrate . The problem was mainly with the 

hot food.  When we got a l ittle air in those packages , water 

s aturation throughout the food was not good , and you tended to 

get some pockets . I thought food temperature was good on the 

hot food . I didn ' t  notice any di fference between the command 

module and the 1M food . Did you , Al? We had wet packs ; we also 

had spoon packages . The only thing that was mis s ing was the 

hot water . I thought the spoonful packages worked extremely 

well . We had no trouble with food gett ing away from us , and I 

used the spoon - everybody used the spoon - all the t ime . 
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module and I found it extremely handy . 

25 . 2 . C  Food Waste Stowage 

We had one waste food dump into the LM ,  and the rest of the 

food garbage went into  B3 . The last day of the flight , we put 

the 3 last meals , if  I remember right , into the pantry . The 

germicidal tablet pouch worked well . We j ust kept that 

in one of our right-hand lower little under-the-eaves shelves 

and we ' d  pull out the package and pas s the tablets around.  I 

noticed no undes irable odors in the spacecraft . B3 was getting 

a little rank towards the end of the flight , but as long as we 

kept it shut it was okay . Now , the quant ity of food eaten on 

the lunar surface varied according to the difference in indi-

viduals . I ate everything in sight , and Al didn ' t  eat quite 

as much as I did. As a matter of fact , I ate a lot of Al ' s  

food . 

Yes . 

I ate the whole ham paste tube and a couple of other things of 

Al 1 s .  I really wanted to keep the old energy level up and I 

enj oyed the food ; I wanted to  eat it . 
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25 . 3  Water 

We chlorinated at night and didn ' t  drink after we chlorinated 

until the next day , and we never had a bit of chlorine taste 

in the water . I thought that was an excellent set of procedures . 

We ' ve already griped about the leakage around the hardware , 

but that ' s  another subj ect . We noticed no iodine t aste , or 

at least , I didn ' t  in the water in the LM .  How about you , Al? 

The first drink. 

First drink? 

Very first drink in the 1M had a s light iodine t aste . After 

that , it was cold and good the rest of the t ime . 

Didn ' t  not i ce any other taste in the CM or LM .  

Phys ical Disc omfort 

We mentioned gas only in the hot water , I didn ' t  suffer any 

physical discomfort from that sort of thing . I don ' t  think 

anybody els e did .  I didn ' t  notice any intensity of  thirst 

during the miss ion , but we all drank heartily most of the 

t ime . 
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2 5 . 4  WORK/REST/SLEEP 

When I got ready to  go to sleep at ni.ght , I never had a bit of 

trouble going to s leep at all .  The only problem was that I ' d  

wake up in about 5 hours and be wide awake . I had a choice 

then of e ither st�ing awake for 5 hours unti l  everybody else 

got up or taking a s leeping pill . So I got in the habit of 

going to  sleep for 5 hours ; then I would wake up and take a 

s leeping pill and go to s leep for the next 5 hours . 

We had more than enough t ime for sleep ; there ' s  no doubt about 

that . I got over on an 8-hour rest cycle and I never slept more 

than 8 hours that I remember , except maybe the first night , and 

I would j ust lie around the last 2 hours . I would sleep the 

first 8 ,  and that was it . 

Sleep period programming was okay . Sleep is probably an i ndi­

vidual preference . I definitely had a preference for actually 

sleeping in the couch . I slept in the couch all but two nights . 

These two nights , I s lept in the s leeping bag underneath the 

number 1 couch , the left-hand couch . 

But it was always my preference to put the s leeping bag on , 

then get in the couch , and tie myself in the couch with a 

harness .  For some reas on , I s lept better with the lap belt 

and the shoulder harness  on , and s ecurely lashed down to the 
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s leep restraint under the couch . Th�t was j ust a personal 

preference and it seemed to work better for me . During sleep 

periods , I would wake up maybe two or three t imes . I would 

look around the spacecraft and make sure everything was okay 

• 

and then really go b ack to s leep . The s leep period programming 

was more than adequate , particularly in trans lunar coast and 

transearth coast . I got extremely tired at the end of that 

first day of lunar orbit activities . That s leep period was 

s cheduled to be a relatively short one anyway . It neces s arily 

turned out to be so  because at the end of the day was the SPS 

plane change , lunar orbit plane change number l occurred .  But 

then I found that I had to do all the housekeeping and pres leep 

activities by mys elf , whereas the 3 of us had been able to do 

them before and to clean them up in fairly rapid order . It 

took a cons i derable length of t ime to  wade through all that by 

myself , and this cut short the s leep period.  So I actually 

was pretty t ired in lunar orbit and didn ' t  really catch up 

until  one day out of lunar orbit on the way b ack.  I don ' t  

think anybody ' s  performance was affected by fatigue and I ' m 

not sure that fatigue really came into play . But certainly most 

of us in this particular occupation are used to performing 

while we are fatigued.  
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25 . 5  EXERCISE 

The thing we had for exercis e ,  other than j ust moving around 

us ing the struts and the flat areas in the LEB for doing pushups 

and armpulls or whatever you wanted to do , is the exergym. We 

all used it on the way out a c ouple of t imes a day for 15 or 

20 minutes each session .  

Al and I us ed it longer than that . 

Maybe a half hour each time , maybe a couple t imes a day . I 

didn ' t  us e it at all coming back . Al didn ' t  use it coming back 

because the exergym rope was frayed . Pete was using it on the 

way back when he noti ced that fibers were coming loos e .  S o  we 

elected not to use the exerciser at all on the way back . 

What the exercise did for us on the way out was to prevent us 

from getting completely relaxed .  Other than the discomfort in 

my shoulders which was the result of my suit being too tight , 

I never got stiff during any of the lunar sur face operations 

other than my reported finger sore�es s .  That was mainly from 

shoving them into the glove s for so long . 

Al and I took a look at our heart rates , and I would exercise 

until I was j ust  getting warm. I didn ' t  want to exercise 

heavily· enough to really perspire up there because I wanted to 
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for periods longer than a half hour but at a s low , steady rate . 

25 . 6  INFLIGHT ORAL HYGIENE 

I gues s  everybody us ed his toothbrush to one degree or another . 

I didn ' t us e it as much because my mouth doesn ' t  get that b ad 

in 100-percent oxygen . I did use the dental flos s . I guess we 

all did .  We  all used the toothpast e .  

I liked the toothpaste . 

I don ' t  know where the rest of the guys kept their toothbrushes , 

but I j ust  put mine back in my pocket after I cleaned it . I 

think everybody did. 

25 . 7  Sunglasses 

We trans ferred our sunglas ses to  our spacecraft uniform. The 

funny part about it is  I us ed to  us e sunglasses all the t ime 

in Gemini .  Orbiting the Earth and looking out at the groun d , 

I ' m  used to  the changes in color of the ground on the Earth , 

from flying and us ing sunglas ses . I never used  them i n  l1�ar 

orbit . I put them on a c ouple of t imes , but I didn ' t  like the 

color that it made the Moon . I felt it degraded my observations 

of the lunar surface , so I never wore them . I don ' t  think that 

any of us felt it was so bright that we needed them. The one 
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mile from the command module . Ant ic�pating it being very bright , 

I put the sunglas ses on and put my helmet b ack on . I was sorry 

that I did that . The command module really was n ' t  that bright . 

That ' s  the only time I used my sunglasses . I think I ' m the 

only one who used them. 

Yes , you were . I kept mine off for the s ame reason . 

That ' s  an individual preference . I don ' t  recommend putt ing 

them on or taking them off or anything . It ' s  ent irely up 

to  the individual . I never noticed any trouble s eeing instru-

ments insi de or outs i de the cockpit in any lighting conditions 

in daylight . 

25 . 8  Unus·ual Visual Phenomena 

I don ' t  remember any unusual or unexpected visual phenomena or 

problems experienced that we haven ' t  already mentioned . 

We all did see these corona dis charges ; and by paying a little 

attention to them , you could pin down that it was happening to 

one eye at a time . The dis charges appeared in two manners . 

They appeared as either a bright round flash or a particle 

streaking rapidly acros s your eyeball in a long thin illuminated 

line . ·You either got a flash or a streak , and I could determine 
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t ime . Most of the time I did this was during our s leep periods 

when we would be lying in our bunks • The next day we would 

either dis cus s it or write it up in the flight plan . 

One thing they wanted to  know was how often and where . I didn ' t  

record where they were because i t  j ust seemed like anytime i n  the 

dark , if you wanted to , you c ould stay there a little while and 

one , two , or three of them would come by . If I was thinking 

about watching for them , I would see one every minute or some-

what less . One of them would be a flash , and about a minute 

later there would be a line . It didn ' t  appear to make any 

difference  whether we were in lunar orbit , translunar , transearth 

or anything else . If you j ust wanted to  look for them , you 

c ould see them going by . 

I do remember them the first night out , but I don ' t  remember 

them the last night coming b ack . Otherwise , it didn ' t  make 

any difference whether we were around the Moon or where we 

were . My only impres s ion was that I not iced them more with my 

left eye than � right eye . 

Now , the other phenomenon whi ch we didn ' t  experi ence on VHF 

( and I ' ll be darned if  I remember any VHF nois es ) was the 

whooshing sound that we had going down . We di�� · t  have it 
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on the front s i de of the Moon and the back s i de of the Moon . 

It didn ' t  make any difference . 

The only t ime I heard it at all during the entire flight was 

j ust pri or to LOI on the b ack s i de .  

I don ' t  think it was VHF . It was on S-band ; and I think the 

other noise was on S -band , too .  

You don ' t  have t ime to start troubleshooting those things and 

to try to figure out where they are . 

25 . 9  MEDICAL KITS 

We already t alked to Dr . Jernigan about the aspirin in the 

medical kit . The idea  they tried was a good idea , but it didn ' t  

work . And what you can do about that I don ' t  know . 

There wasn ' t  any aspirin in the 1M where it really ought to be . 

Yes , I think you ought to put a bottle of aspirin in the 1M 

medical kit . 

25 . l0 HOUSEKEEPING 

No new wheels to invent there .  Housekeeping i s  its normal 

time-consuming occupation whi ch needs to be done . You can keep , 

a neat spacecraft if you j ust  spend enough t ime on it . 
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25 . 11 S HAVING 

I think I shaved 4 t imes or 5 t imes . · I enj oyed it and it made 

me feel better . I shaved twice on the way out and three times 

on the way back , if I remember correctly . I think everybody 

else did roughly the s ame thing . 

I think you guys shaved one more t ime thar- I did .  

25 . 12 Radiation Dosimetry 

The personal radiat ion dos imeters were worn in our flight-suit 

pockets at all t imes . The readings were pas sed down for the 

record.  We turned the radiation survey meter on once . We  had 

a large increase like 30 millirads over the night before and ,  

arriving on the water , all three showed it . So , we must have 

passed  through s omething . We took the radiat ion survey meter 

off the wall one time to s ee if it worked ,  and it did .  I t  

didn ' t  show much o f  anything . We put it b ack on the wall , and 

that ' s  the last we ever paid any attent ion to it . 

25 . 13 Personal Hygiene 

I think the wipes should be b igger . I would pers onally prefer 

more towels and maybe a smidge less tis sue . 
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I would not decreas e the amount of tis sues . We used quite a 

bit of it ; and if s omebody gets a cold during flight , you ' re 

going to go through that tis sue like it was going out of style . 

I don ' t think there is  an oversupply of tissues in there . It 

was a general feeling that two towels per day is what ought to 

be allowed ,  and is  required . Not only as a urine wipe when 

they are dirty , but also for bathing and cleaning . 

It ' s  more like you' re going on the toilet . There are sure a 

lot of hangups . Hangups all over the place . The potable water 

was used for pers onal hygiene , and I ' d  als o like to have some 

soap along for personal hygiene and just to get clean after 

lunar surface operation -- j ust to get the dirt off . That ' s  

another reas on we wanted more towels . We all stripped down 

all the way and washed down with the water and our towels 

s everal t imes during the flight . 

I have a comment on pers onal hygiene . The only thing I noticed 

on the whole flight that had any medical symptoms was the fact 

that when I got back up to the command module after the 1M 

operation and took my diaper off , I had a pretty good rash on 

my buttock . I washed it 2 or 3 days and it went away , but it 

surely did itch for about a half a day . I don ' t  know what it 

was ; I gues s it was j ust the s ame as a b aby ' s  rash . 

L 
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26 . 0  MISCELLANEOUS 

I have no quarrels with the medi cal , PAO , or MQF r equirement s ;  

they are sat i sfactory with us . PAO requirement s didn ' t  bother 

us part i cularly . I think the MQF operat i ons have gone as well 

as c an be expected to keep us cooped up for 5 days . I really 

don ' t  think the MQF i s  built for a long-term stay . We have no 

comm ent s yet regardi ng LRL operat i ons . 


