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SHEPARD 
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1 . 0  SUITING AND INGRESS 

SUITING 

As far as I ' m  concerned ,  the only comment I had on suit ing was 

that it seemed to go very smoothly for me . There were no 

t roubles during the suiting proces s .  

MITCHELL I had no problems what soever . The suiting went very smoothly . 

ROOSA 

SHEPARD 

SLAYTON 

SHEPARD 

Nothing at all . 

So, everything was apparently funct i oning all ri ght . I s  there 

a place later on where we t alk about sens ors ? The problems we 

had with sensors? 

In the biomed area .  

LIFE SUPPORT EQUIPMENT 

I guess that means the PLVs and all that ge ar . I had no prob

lems with the PLVs, the water wings , the l i fe rafts . The life 

vest s all fit all right . The PGA conne cti ons and suit circuit 

check , as far as I was concerned ,  went pe rfe ctly and right up 

unt i l  ingres s .  I experi en ced no problems at all . 

MITCHELL I have no comment s at all to make except that it went very 

smoothly . 
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SHEPARD I might s ay that so  far as the ingress  was concerned , I thought 

that the s upport team did an excellent j ob .  The Suit Tech

ni cian and als o Bruce McCandles s  ins i de the spacecraft . All 

of them di d ext remely well . There were no hit ches or anything 

of  any kind that I could see . The straps - the conne ct ions -

were all made properly , and the TCP seeme d to be in gre at 

shape . I don ' t  think we have any negat ive comment s in that 

section , do we? 

ROOSA No . 

MITCHELL I don ' t .  



SHEPARD 

2. 0 STATUS CHECKS AND COUNTDOWN 

Was there any problem with ground communications during 

count down? 

2-1 

MITCHELL The only thing I rec all was a slight change in format from 

CDDT and the mission s im in the way that we che cked with 

Houston , which was somewhat of a s urprise . I don ' t  re call 

the det ails of exactly the way it changed .  I t  was fairly 

inconsequential ,  but it was a change . 

ROOSA 

SHEPARD 

Unt il l aunch day , they always went t o  LMP and then CDR and 

then CMP ; on launch day , I think they started out with CMP 

first . They changed that order in there . There was a 

di fference in the wording on that S-band/UHF che ck . It was 

o f  no consequence . 

Well , that would have been out of  the MOCR count . That 

wasn ' t  anything t o  do with the other stuff, 

MITCHELL Yes , that ' s  right . 

SHEPARD Launch preparation .  

ROOSA You j ust mean the act ual count down? 
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MITCHELL Well , I have one comment there . Just b e fore the EDS che cks , 

we had a callout from the TCP t o  us e the full name of the SECS 

logi c breakers . They were confus ing t o  me . As a result o f  

ROOSA 

the terminology ,  whi ch was unfamili ar t o  me , inste ad of putting 

those  two in , I checked the EDS BAT A and BAT B breakers . 

The only suggest ion I have is  to re cognize the fact - I think 

it ' s  prob ably t rue of all the swit ches in the space craft during 

the count down - that they are going to use the swit ch names 

exactly as printed on the console and not the familiar name s 

we us e in the CMS with the instructors there . 7hat was con

fus ing to me at one point and caus e d  a slight hit ch as far as 

the EDS che cks with the vehi cle are concerne d.  That ' s  the 

only thing I can think of that was out of phase as far as the 

count down sequence was concerned.  

I don ' t  remember anything else . Everyth ing seeme d to go well . 

The azimuth change went well . The suit loop was nice and 

comfort able .  It was hotter than during CDDT . The t emperature 

during CDDT s eemed to be 5 or 10 degrees less on the gage than 

we had during launch . 

�ITTCHELL I felt a little bit too warm during the count down . I thought 

it was very comfort able during CDDT . 
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Yes , I think that the suit was de finitely warmer ; not only 

from the phys i cal st andpoint o f  feeling it , but on the gage . 

MITCHELL Yes , it was . 

ROOSA It was warmer . As far as I was concerned ,  it was better ; I 

froze during CDDT . I don ' t  have any comment s on the hold . 

We j ust s at there and waited.  

MITCHELL I think I slept through most o f  it . 

SHEPARD I ' d  j ust like t o  make one comment as far as the condition o f  

the crew station was concerned .  The PREP was excellent . Just 

looking aroun d ,  I di dn ' t  find any di s crepancies at all in 

swit ch pos it ions or red t ags left in the veh i cle . Remembering 

the general condition of the space craft , I think it was ex

cellent . Did you all not i ce any problems? 

MITCHELL Nothing. Absolutely immaculate . 

ROOSA Not a thing . One thing they di d do that I thought was good 

and ,  hope fully , they are s quared away now , but during CDDT , 

we ended up with the hat ch window reasonably - well , I hate 

to us e the word " di rty" - but it had quite a few part i cles of 

stuff on it . After that , I know they commented to the closeout 
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ROOSA crew about it . During laun ch ,  j ust b e fore they put on the 
( CONT ' D ) 

SHEPARD 

ROOSA 

BPC , they cleane d  the hat ch window and it ended up in goo d  

shape . 

Distin ct ion of  sounds in the l aun ch vehi cles - sequen ce o f  

countdown t o  lift-off ; nothing s urprising here as far as I 

was concerned.  

I think it was less than what I expected .  I thought , as we 

approached the ignit ion sequence , that we ' d  hear more o f  the 

valves and stuff opening up down t here . I di dn ' t  hear any-

thing unusual at all . 

MITCHELL Just little j i ggles . 

ROOSA Yes . 

SHEPARD Yes , and again t o  reiterat e  on the hold whi ch o ccurre d ,  we 

ROOSA 

SHEPARD 

ROOSA 

had practiced that someway. We had practiced that during 

CDDT . 

What ?  The launch azimuth change ? 

Yes . 

Yes , we di d ;  no ,  it was in the FRT . 



SHEPARD 

ROOSA 

SHEPARD 

ROOSA 

SHEPARD 

ROOSA 

2-5 

FRT , that ' s  right . That had been pract i ced once before in the 

vehicle , and I recommend that you do it again in future 

count downs . 

I think s o .  It ' s  very s imple and right out of the che cklist . 

I think it ' s  a good one t o  go through in FRT ; not for the CMP ' s  

s ake so  much as for the entire system , for the t est conductor , 

and everybody t o  j ust t o  run through it . 

Including the Flight Director . 

Yes , I think it ' s  a good exercise . 

That was the only thing as f ar as the hold was concerned. Of 

cours e , we couldn ' t  see what the weather was , and we were 

trying to second-gues s  everybody . But , the hold itself wasn ' t  

bothersome . 

No . I didn ' t  notice the rain . Evi dently it had rained and 

was raining during the hold or j ust before it . I really didn ' t  

not i ce it at all on the window . 

MITCHELL That ' s  right . We never di d get any moisture at all on the 

window that I coul d  see . 

ROOSA I didn ' t  not i ce any moisture on the BPC , on the vent . You 

know , on Apollo 12, they had trouble with it underneath the 
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ROOSA BPC .  They had i ce ;  I don ' t  remember any on the windows . So , 
( CONT ' D ) 

I guess  any comment on the moisture is all on the pos it ive 

s i de .  

SHEPARD Ed , do you have anything more on s ect ion 2 ?  

MITCHELL I don ' t  have a thing , Al. You might comment that , a s  a res ult 

SHEPARD 

of previous briefings on s ounds and sequence of event s that 

happened in the t raining , it seemed very nat ural t o  go through 

this t ime . There were no s urprises . 

Well , we ' ve been running over the hold again .  I gues s that 

the c onsensus is , c oncerning the informat ion pas sed between 

the STC and the LOM , there was never any quest ion in our minds 

as to what the hold was for and where we stood in the count . 

We never felt we were not being informe d or were behind the 

power curve at all , in that respect . 
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3.0 POWERED FLIGHT 

I didn ' t  notice too much that was unexpected i n  the launch 

phas e .  Of course , most of my attention was on the forward 

panel . Maybe Ed had more of a chanc e to look out the window 

and s ens e vibrat i ons . 

S-IC IGNITION 

MITCHELL On the S- IC ignition , I don ' t  recall hearing anything until 

shortly before li ft-off . I felt the vibrations s tart to in

c rease and the stack start to shake . The no i s e  started just 

before lift-off. 

LIFT-OFF 

MITCHELL At lift-off, the vibration of the spac ecraft reminded me more 

of a trolley going down a rough t rack, or an aircraft carrier 

catapult launch .  But, I was expect i ng that . In fact, we had 

been bri efed on it , and it was no parti cular surpri se . I think 

people should be aware of what it will feel like, and that the 

sounds are not particularly s ignificant . I had no trouble 

hearing what Al and Stu were saying or hearing the 

communi c ations . 
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SHEPARD 

SHEPARD 

LAUNCH VEHICLE LIGHTS 

The engine light s  were exactly as scheduled . The roll program 

was exactly as expected with the new azimuth . The pitch pro-

gram was exactly as expected . 

PITCH AND ROLL PROGRAMS 

The DCPS and the CMS provided enough variance in  rates for 

nominal profile so that the vehicle rates , that we saw during 

the launch , were not unexpected at all . As a matter of fact , 

it was reassuring to  see t hem. 

CABIN PRESSURE EFFECTS 

MITCHELL I noti ced the cabin pressure starting to drop at about the 

50-second mark where it ' s  supposed to . The noise  from the 

cabin pressure decreasing did not come until a little while 

later , and I didn ' t  quite understand that . The cabin-pressure  

needle was dropping before I heard the sound . The soun d ,  as 

simulated i n  the CMS , i s  preci se . It ' s  a high-fidelity simula-

tion . The CM s imulation of cabin pres sure decrease was very 

good . 

> 
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ENGINE GIMBALING AND RETRO MOTION 

MITCHELL I felt no engine gimbaling . The noise did bui ld up as we 

approached max q, but not as much as I expect ed . I thi nk in 

the CMS , we probably are used to having the sound turned up a 

little bit too high . I did not notice nearly as much sound as 

we ' re used to li s tening to . Aft er max q, it became very quiet 

and very smooth , and all of the vibrations associat ed with the 

dynami c  range di sappeared . From ther e on , it was a very smooth 

ride . I do not rec all feeli ng any engine g imbaling or retro 

moti on whats oever . 

S-IC ( INBOARD AND OtrrBOARD ) ECO 

MITCHELL I was able to feel a slight decrease in thrust and a slight 

dec rease i n  g-load from the inboard engine cut-o ff , but it was 

of no particular consequence .  When the outboards cut off , as 

we had previously been briefed and as previous crews had di s

cus s ed ,  there was a sharp unloading . I expected to be thrown 

against the instrument panel , and I had my hands out to brac e 

against it . But it was not as much as I expec t ed .  I do recall 

feeling the unloading reverberate through the spac ecraft i n  

s everal pul ses . I don ' t  recall the frequency of reverberation , 

but i t  felt like it  went through the ship , was reflec ted , came 

back through , and back through again .  Or perhaps , they were 
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MITCHELL di sti nct pulses . In any event , there were s everal pulses 
( CONT ' D ) 

assoc iated wi th the inboard cut off . 

SHEPARD Yes . Two or 3 cps , somewhere along i n  there . 

MITCHELL Somewhere in there . Yes . 

SHEPARD 

ROOSA 

SHEPARD 

ROOSA 

I s  that what you t hought? 

Yes . I think so . 

Or maybe eight or 10 pulse s . 

Yes . I ' d  say the S-IC shutdown was a lot les s dramatic than 

I expected. 

MITCHELL Ye s .  Definitely for me too . 

S-I I  IGNITION 

MITCHELL I don ' t  recall anything signfi cant about it . In my opinion , 

it was smooth.  That was a very smooth ride after the ignition . 

PROPULSION MIXTURE-RATIO SHIFT 

MITCHELL Stu called i t , and we heard it and felt it . The shift was not 

as dramat ic as we had expect ed . 
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I thought it was j ust the opposite . I knew it was coming . I 

felt it more than I expect ed to . It j ust felt like you cut 

in the AB ( afterburner ) on the st ack . 

MITCHELL Maybe I was expecting something s imilar to the bang you ' ve 

been making i n  the spacecraft and it was di sappointing from 

that point of view .  

ROOSA Yes . Maybe that was it . I had been s imulating that with a 

little vocal noi s e  at mixture-ratio shift , but the change in 

thrust was very evident . It was like cutting in a smooth 

aft erburner . 

LET AND BPC JETTISON 

MITCHELL While the BPC was still on , I was unable to ob serve any effects 

of the staging . Maybe one of you should make some comment s 

about the visual e ffects of separation . 

ROOSA You could see when the retro motors fired . You could see them . 

When we had staging , when the retros fired , we got the flash 

coming forward . I could see it very di stinctly . I also saw 

i c e . I thought maybe it was part of the separation garbage . 

MITCHELL When the escape tower and the BPC j etti soned , there was quite 

a bit of noi s e  and flash associated wi th it , and quite a bit 
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MITCHELL o f  debris that came o ff .  It was louder and more dramat ic than 
( CONT ' D ) 

I expected , but o f  no particular consequence . 

SHEPARD There wasn ' t  any question about the fact that i t  went . 

ROOSA It ' s  like all the pyro functions . 

MITCHELL All the pyros - that ' s  right . 

ROOSA You know they happen . 

S- I I  ECO 

MITCHELL I thought the S-I I  cut-off was more dramatic than the S-IC . 

ROOSA 

Maybe that ' s  becaus e I had been thinking about the S-IC being 

the dramatic one and not thinking about the S-I I .  In any 

event , it appeared to me that I noticed the cut-off of the 

S-II more . I don ' t  recall there being the unloadi ng and the 

puls ing associat ed with the S-I I  that we had wi th the S- IC . 

Maybe you ' d  like to make a comment on that . I just don ' t  

remember i t .  

I don ' t  remember any puls ing , but you def initely know when i t  

shut down . I went forward on the straps . 

MITCHELL That ' s  right . 

ROOSA And more so than what I expected . 
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S-II/S-IVB SEPARATION 

MITCHELL There was a great deal of debris , ic e ,  and pyro-funct ion no ise  

associated with it . It was a very loud and "me ssy , " s eparation 

in the s ense that there was quite a bit of debris thrown 

around . 

SHEPARD 

SHEPARD 

I think that pretty well covers it . As far as the launch 

phase is conc erned and the vehicle functions . I don ' t  think 

there ' s  anything other than what Ed has di scussed , the pogo we 

get i nto later . So , as far as the vehi cle functions are con

cerned , I di dn't noti c e  anything out of the ordi nary . As a 

matter of fact , I think we ' ve already said that there really 

was nothi ng that we had not expected . Everything was j ust 

about as we had been briefed or noti ced in the trainers .  

COMMUNICATIONS 

I had no problem with communi cati ons at all . I had both the 

volume controls turned up full . I did not have any molded 

earplugs i ns i de the comm carri er, just the regular c ircular 

earplugs . I had no problems wi th communications from the 

moment of igni tion , right on through . Any comments ? 

MITCHELL None whats oever . And I wasn ' t  wearing plugs either . 
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ROOSA 

SHEPARD 

I don ' t  think anybody wore the plugs . In fact , I was kind of 

surpri sed at the communi cations before Bruc e left the space-

craft . He turned my audio c enter full up . During the comm 

checks with Houston , they di dn ' t  s ound that loud . I really 

expected them to come booming through with the volume all the 

way up . They didn ' t .  They came through at a comfortable level . 

During the launch ,  they c ame through at the same level . Even 

with the outside noi s e , it appeared to be j ust about the same , 

prelaunch and during the noi sy part of the boost up before 

max q .  But it was good s olid comm all the way .  

CONTROLS AND DISPLAYS 

As far as c ontrols and di splays are concerned , we ' ve already 

c omment ed about the launch vehi cles lights (sep light ) . Every-

thing worked j ust as we expect ed .  As far as the rest of the 

controls are c oncerned ,  such as the attit udes and rates , here 

again , we looked at a number of di fferent type of off-nominal 

runs on the DCPS and on the CMS . Everything on both tho se 

vehicles is pretty well programed . Of cours e ,  we had no 

engines out . We had no gui danc e failure s .  So , I c an ' t  comment 

on that area . But , as far as the nominal displays of rates 

and tank pre ssure s were conc erned , they were j ust about as 

expected . The guidance came i n  and looked just like it  was 
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SHEPARD supposed to . We had the change i n  the S- I I  atti tudes with 
( CONT ' D ) 

cent er-eng i ne cutoff j ust like we had expect ed .  All of these , 

we were able to monitor very well on those di splays . And ,  of 

course ,  Stu was using the DSKY di splays to back up a launc h 

profile . We ' ll let him comment on those , but from the stand-· 

poi nt of the att itude rate and tank pressure di splays , all 

were j ust about as expect ed . Here again ,  I think , that the 

fidelity of the DCPS and the CMS i s  such that making off-

nominal runs and sims , and so on , you ' re well prepared for 

what you ' d see on the spacecraft . 

MITCHELL I have one comment on the di splay: the fuel c ells were con-

ROOSA 

figured with c ells l and 2 on bus A and fuel c ell 3 on bus B .  

In the CMS , it ' s  s imulated in such a way that all three fuel 

cells are putting out about the same amount of current . In 

the vehicle , I not i c ed that fuel c ell 3 was more heavily loaded 

by about 4 or 5 amps than 1 and 2. Becaus e this had been 

questioned in the CMS , I was somewhat surpr i s ed .  And I suggest 

that it be looked into . 

Joe Sunder knows about that . He told me to look for it and 

that i t  would be there . I think they ' re going to have a patch 

or something put in that . It worked j ust like he said it was 

going to . 
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SHEPARD 

ROOSA 

t '--e 0Nfl eetw»4st � u 
Let me j ust s ay one more thing about the lighti ng for thos e 

controls and di splays . We had all the cockpi t lights turned 

up; therefore , our light l evels and vis ibility of controls and 

di splays were just about the same as those in the CMS . So , 

the fidelity there i s  also good . We had no Sun factor to con

tend with during launch .  How about the DSKY? 

I had no trouble with the DSKY . I had no trouble following 

the profile on it . In fact , during most of the launch phas e ,  

I kept thinking I was forgetting something , that things were 

going so smoothly . 

MITCHELL One more comment here becaus e it ' s  applicable here and through

out the rest of the flight . When we brought the gimbal motors 

on , as we had previously been bri efed , the ammeters showed the 

pres ence of the gimbal motor transi ent s  far more distinctly 

than did the hydrogen and oxygen supply in the fuel cells . And 

it was also int erest ing t o  note that the number 2 gimbal motors 

caused a larger transi ent than di d the number 1 gimbal motor s 

by probably 4 or 5 amps . The number 2 gimbal motors were very 

sharp and with a large trans i ent . The number 1 was sharp but 

with about a 5-amp-less trans i ent . 

ROOSA Number 1 fuel c ell on 2 ' s .  On one fuel cell on the 2 ' s .  
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MITCHELL Yes . And that i s  the explanation for it . 

SHEPARD 

CREW COMFORT THROUGH POWERED FLIGHT 

Okay . Then , during our launch phase , was everybody comfortable? 

Did anybody have any problems ? 

MITCHELL None at all . 

ROOSA No problems at all , and i n  r eferenc e to throwing the swi tches , 

going up the line , and worki ng the DSKY , it was no problem at 

any time t o  do that under the g-load at all . Al and I didn ' t  

have any i nterference with our suited glove s as far as reaching 

over the hand controller . All of the swit ch throwing and the 

freezing of the DSKY to check the profile went extremely well . 

In fact , the g-load felt pretty light . I guess , it  got to 

SHEPARD 

4 g ' s ,  but i t  was certainly no problem at all to the CMP as 

far as moving his  hands and working in the c ent er seat . 

Yes . I think that ' s  generally true . We didn ' t  have too much 

interference because we ' ve made quite  a few suited launch runs . 

Not only in  net s ims but also on our own . So , I think we 

worked out the details of working together over there i n  the 

busy c orner . 
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ROOSA 

SHEPARD 

ROOSA 

••• CONFIDENU.W. 
Yes . I don ' t  think we had any i nterference and had no trouble 

at all reaching any of the switches that we would have had to 

get to . 

So , we had no comfort problems . 

COMMENTS ON POGO 

We covered that in the debri efing on the loop , but on the S-II 

stage , we started picking up a slight pogo , and , when I say 

slight , I mean that . But it was of an amplitude large enough 

to be definitely felt . When I felt it , I noticed the time 

was at 8:40 into the launch . It seemed to steady out at a 

rather low amplitude and remain relatively constant right on 

up through to the S-II burn . Really , it was of no particular 

concern . I ' m  sure i f  s omebody checks the vo ice tapes , it ' s  

on there because we talked about it during the launch and I 

called out the time on the tape . It didn ' t  appear to be in

creasing nor decreas ing . It was rather a constant level pogo 

of s ome low magnitude . It wasn ' t  di sturbing , but it was 

noticeable . 
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4 . 0  EARTH ORBIT AND SYSTEMS CHECKOUT 

EVALUATION OF INSERTION PARAMETERS 

All right, there ' s  your launch checklist . You want to read 

out the parameters ?  

We shut off with the DSKY showing 102 . 9  by 99 . 1 .  Then I 

think it came back up . We were very close to 103 c ircular 

on the orbit . So we saw that in s imulat ions , too - the CMC 

being a little off . It started on t ime . It wasn ' t  a manual 

start , but I think that ' s  j ust within the scatter of the CMC 

and the IU computat ion . On going i nt o  Earth orbit , it looked 

like we were pretty much on profile . We had no worries , no 

problems ; and we showed a veloc ity of 2 5 567 . It  shut down 

right on t ime , and everything looked real good to us on board 

at the t ime . 

We w ere standing there , and I was saying , "Okay , one more 

COMP cycle and it will shut down" , and pow ! The light came 

on j ust as advertised .  

POSTINSERTION SYSTEMS CONF IGURATION AND CHECK S  

We had gone through this a number o f  t imes suit ed in the CMS 

at the Cape , and I think we felt before launch that we had 
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that area pretty well nailed down . We wanted to be sure that 

we were able to do it , and I think my feeling ' s  st ill the 

same . I think we had no problems at all . In our postins er-

t ion checklist , we were benefitting from other crews ' past 

experience in gett ing that thing pretty well pract iced ; so we 

knew where everything was . By the way , I think that when 

you call out that stowage configurati on down there at the 

Cape now , the CMS is in excellent shape for that . You do 

spec ifi cally have to call it out becaus e they don ' t  always do 

it for you . When it has been established that ' s  the kind of 

stowage configuration you want , all the equipment is  there 

and we were able to practice everything with it , including 

the cameras and all the cockpit equipment . I think it went 

well . Does anybody have any comments about that ? 

No . I think it went extremely well . I think the CMP here 

is out of the couch and is going about retrieving the vari ous 

items . As Al sai d ,  we had pract iced that enough so that it 

was really no problem . I got it all done and wat ched the 

sunrises and sunset s and looked out the window a good bit of 

the t ime . It was really a no-sweat operat i on .  We were way 

ahead of the time line all the way through thos e insert ion 

checklist s . 
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I guess  we ought to read into the record here that you re

c orded paramet ers that were recorded at that point . On the 

SM RCS , we had helium pres sures after insertion . These  are 

parts A ,  B ,  C ,  and D in order: 4190, 4000, 4100, 4100 . He

l ium tank temperatures , again in order: 75, 74, 81, and 77; 

and the propellant quantit ies were all reading 100 percent . 

I might add that I invariably have had a bit of  trouble g et

t ing through the checklist in the t ime that i s  marked her e .  

Now I recognize that this is  not an in-order sort o f  check

list . Neverth eless , gett ing the tape met er turned on , the 

VHF A off , and the s implex and VHF B off , I was 3 minut es and 

26 s econds lat e s imply because LOS slipped up on me; and I 

didn ' t  realize we were at LOS . I arrived on that page of 

checkli st , and it was already LOS; so my suggest i on is that 

we ought to move that 23 minutes , or these  time frames , up a 

little bit so that you see  them earli er as you are scanning 

the pag es . I was methodi cally going down through the differ

ent checklist items ; even though I had tried to cue myself to 

remember LOS ,  I had to j ump half a page over to cat ch that 

item .  Nevertheless , I was sti ll a page or s o  away , and it 

j us t  s lipped my mind for a c ouple of minutes ; so they probably 

lost about 3 minutes of dat a  after LOS because of that . 
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ORDEAL 

All right , no problem with the installation of the ORDEAL . 

It came out j ust as adverti sed . We got up there - no problem .  

COAS AND HORIZON CHECK 

The COAS came off , and the mounting was installed as adver

tised - no problem with thos e  two items . Stu , how about the 

optics  covers ? 

Here are some more parameters we ought to read for the record 

for the EPS system. The H
2 

quantities were reading 95, 95. 

Onboard 0
2 

was reading 100 percent, 100 percent, 61 percent. 

The main buses were reading 29.2 and 29.0; the BAT buses were 

reading 32 , 32 , 37; and the pyro bats were reading 37-l/2 

and 37-l/2 . The SPS monitoring check: oxidizer, 100.6; 

fuel , 100.4; with an unbalance of plus 50 pounds. 

OPTICS COVER JETTISON (DEBRIS) 

I adjusted the optics covers on the pad. I think it was 

during one of the tests. It wasn't FRT but, anyway, it went 

just about like that. I guess that the light transmission 

through the telescope was less than I had expected. I wasn't 

dark-adapted, and it is hard to verify immediately that the 

cover is off the telescope. It takes you a little bit to 
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adapt and t o  make sure that you are s eeing the stars . I 
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not iced "Debris " listed here . I saw no debris at all asso-

ciat ed with the opt i c s  c over j ett ison . You could hear them . 

I did hear them and was watching the shaft angle and every-

thing went fine on that . 

UN STOWAGE 

The unstowage went j ust as the checklist . It was no problem 

at all to - under the zero g ,  of cour s e , it  goes a lot eas ier 

than it does in the CMS , particularly when you are suited.  I 

had no trouble getting by the Hycon box and underneath the 

left-hand couch to get out the stowage bags . Then the un-

stowage went extremely well , and I had a lot of t ime . 

I ' d  j ust like to say that Dell ' Osso  did an exc ellent j ob with 

all of our stowage items . I really felt secur e in the knowl-

edge that he was there dealing with them . It was a c ouple 

of weeks before launch , I guess . I really felt that we had 

everything in good shape as far as the stowage in the 

command module was concerned .  

Ray did an out st anding j ob on everything , and he ' s  really a 

giant among the support team as far as I 'm c oncerned . In the 

stowage of the CMS , a lot of the credit has to go to Ray , als o ,  

because he got the items and came down and verified that they 
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were exactly like the spacecraft . He really had us well 

prepared all the way through on the stowage items . 

Do you think he did an outs tanding j ob ?  

Absolutely . Man , there ' s  no way you can give Dell ' Osso  too 

much credit . He did a thoroughly good j ob .  I worked with 

Ray a lot , and everything that Ray put s his hands on is done 

in a superlative fashion .  

COMMUNICATIONS 

All right , any negat ive comment s on comm? 

You know we had our vo lume up full for launch, and aft er we 

got in orbit , this  degraded the VHF comm unt il we got our 

volumes turned back down . We were overdriving the VHF on our 

audio c ent er , and once we got the volume turned back down to 

a normal level , the VHF was certai nly a lot bett er . 

Yes , that ' s  a good comment . · The VHF was start ing to go fuzzy 

there unt il we got the volume down . 

Comm , in my opinion , was beaut iful . Because I had the instant 

control at my thumbwheels , I di dn ' t  have anything else to 

worry about as far as comm was concerned .  I could play it in 

real time to get the best comm . I had no problems whatsoever . 
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TLI PREPARATION 

All right , TLI prep . We got the updates  all right , di dn ' t  

we? 

Oh yes , we had plenty of time on that . I don ' t  believe we 

read out the numbers to anybody on the SCS attitude reference 

check.  For the record , we should read the SCS attitude check . 

For the DSKY , the numbers were 180 . 09, plus 128 . 00 ,  and 

000 . 22 ;  for the as cent values ,  we had 180 . 9 ,  128 . 8 ,  359 . 8 ,  

and that was to null the FDAI-1 error needles . 

Since we ' re going t o  talk about it later , we probably ought to 

comment here about the extensi on of the docking probe . Stu 

did that , and we noticed no anomali es . 

The thing went exactly as advert ised.  We  got a flash of the 

barber pole . They went gray and we got the audial cue and 

felt the vibrat i on as the probe extended . There ' s  no doubt 

but what the probe was ext ended in the proper manner . Every

thing went j ust as it should have , and we did feel the probe 

go out . 

I never have understood why we do a null bias check on a 

vent ing booster here , but it ' s  in the checkli st , and we did 

it . 
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Was that minus 12 . 9  that we wrot e down there? 

Yes . It s eemed like it was . 

Becaus e it got up around 21 lat er .  

Yes . That ' s  the DELTA-V t est . The DELTA-V test i s  good to 

do here but why we do a null bias when we are under acc elera

tion of the S-IVB I don ' t  know . Maybe they feel it ' s  so slight 

that it wouldn ' t  show up , but it did kick the null bias around 

a little bit . I don ' t  know if we wrote down that value or 

not . 

I ' d  like to make one comment on the checklist here . In the 

s ims , it seemed like the time between insert ion and TLI 

was forever and a day , there was more than ample t ime to do 

everything . In flight , there was ample t ime to do everything ; 

however , that t ime pas sed very rapidly . We complet ed most of 

the insertion work well before reaching the West C oast . We 

had started the TLI prep over the East Coast . There was not 

a great excess  of t ime to do anything else . I wouldn ' t  advise 

other crews to add a lot of other things into the time line 

at that point . There was no excess  t ime . It was a comfort

able t ime . 

Inc identally , there ' s  one blank here that , I guess , would 

come under TLI burn: the GET of the TLI burn that was 

�NFID 
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recorded .  If you ' re going t o  start talking about that , 

GET was 02 : 28: 41 by the onboard clock . 

SUBJECTIVE REACTIONS TO WEIGHTLESSNESS 

4-9 

We prepared ours elves as I guess  several other crews have in 

the past . We went out and flew the T38s for the last t ime on 

Friday . 

I flew on Saturday morning . 

Friday for me , Saturday morning for you . 

I flew Fri day . 

So , within l or 2 days of the fl ight , we c onducted high-

performance aerobatics , rolling , ups ide down and right side 

up , and dog fight ing in our T-38s .  As a result of that and 

moving about fairly slowly at the outset , I found that I had 

no problems at all in any of these areas of vert igo , nausea , 

or any vest ibular di sturbanc es what soever . I did feel a little 

full in  the head , full sinus feeling , but I guess  thi s  has to 

do wi th the readjustment of the cardiovascular system and 

nothing to do with any of the other s ensory perc eptors . So , 

I really had no problems  adapting to weightlessnes s .  

Ed , do you want to comment on that? 



4-10 

MITCHELL 

SHEPARD 

ROOSA 

I have nothing to add to what you have sai d ,  Al . I might 

add that I went out and flew aerobati c s  a week or so in 

advance of the flight . I did have some sensat ions because 

it had been a long time since I ' d  done aerobatic s and I did 

get a little bit of vertigo and a litt le bit of queas iness , 

but I flew again and was all right . So , I went out and flew 

the Friday before the flight . I was all right . I had 

absolutely no sensations whatsoever in zero g exc ept , as Al 

said , a little fullness  in the head whi ch persist ed through

out most of the flight . 

Stu , did you have any problems? 

No . I really gave myself a workout in the airplane because 

I knew I ' d  b e  the first one to be moving around , so I really 

worked that airplane over before the fl ight . I had no nausea 

or anything like that . I did have a feeling right at orbit 

insert ion as the g came off ; for a few minut es , I felt as if 

I were standing on my head . In fact , I think I comment ed on 

thi s on the tape . I sai d ,  "Hey thi s  s eems strange . It seems 

like I ' m  standing on my head . "  But then that went away , and 

then I got to moving around and everything was fine . I f  

you ' re looking for every little thing out of the ordinary 

here , and I ' m not sure whether that was due to the fullness  

in my head or  what it was , but it  j ust felt like , there for 
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a while , you were  standing on your head for a few minutes . 

But there was c ertainly no disori entat ion or anything like 

that connect ed with it . 

I would say that , generally , the concensus i s  a negat ive 

react ion in that area . 

ANOMALIES 

Because we had no anomalies , there was some pad . If you had 

a small problem , it would eat that time up in a hurry . 

That launch checkli st should be in good shape . If the crews 

pract ice  it , they shouldn ' t  have any problems . 





5-l 

5 . 0  TLI THROUGH S-IVB CLOSEOUT 

TLI BURN 

MITCHELL The GET for the TLI burn was 02:28:41 by the onb oard clock . 

SHEPARD We ' ve already mentioned that , as far as the updat e , the pads for 

the TLI came through in plenty of time . We didn ' t  have any 

prob lems in gett ing our cue cards , gett ing updated , or anything 

els e . The p ad is right in the launch che cklist , s o  it ' s  avai l

able . We di dn ' t  feel  rushed there . It was an off-nominal pad 

as a res ult of the delayed li ft-off. I di dn ' t  have any s ense 

ROOSA 

SHEPARD 

of being behind the power curve on that one at all .  

They changed your ORDEAL angles by 2-1/2 degrees . 

Correct . That is  what we practi ced be fore and that wasn ' t  any 

strain . We ' ve already debriefed on the ORDEAL angles . We 

debrie fed on that during the inflight debriefing . S o  we wi ll 

not dis cus s those anymore . 

I thought the burn went very smoothly . From my point of vi ew , 

everything looked j ust as advertised . The gui dance looke d 

good , and the inerti al angles and the ORDEAL angles looke d 

j us t  as we h ad expected them to  be . We noticed nothing unus

ual at all .  I thought the burn went great . Stu was monitoring 
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i f  the occas i on arose, It shut down j us t  about nominal .  

That's right, The di fference between what I read and the pad 

value was 17 feet, And you let thi s go a camp cycle and then 

freeze i t, The inert i al angles to the burn were abs olutely 

on the money, The altitude was running 2 or 3 miles low on 

every che ck, The inerti al angles were abs olutely ri ght , the 

velocities were real good , and the shutdown condit ions were 

good, Throughout the burn , we were ri ding a little low on the 

altitude . DELTA-VC was a minus 8, 8 at the end of the burn . 

They h ad uplinke d us be fore that up date, So the CMC should 

have been good . 

S-IVB POGO 

S o  ri ght up t o  cut-off on the S-IVB , we had no s urprises . It  

was smooth and as steady as can be . We h ad no not i ce of any 

p ogo, I commented ab out a little buz z t oward the latter part 

of the burn , but nobody els e s eemed t o  not i ce it, It was 

pretty obs cure i f  it was there at all .  

It was there , but it was not pogo . 

Yes . 
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Yes . I think we t old them about that during real time . 

There was nothing unusual about the S-IVB maneuvers . 

It was j ust as advertised .  

SEPARATION FROM SLA 

We went right down the che cklis t  for separation . 

Yes . 

The pre-SEP checkli st went well . It looked like the 

booster was holding the degree and a half dead band , and it 

went to the right att itude s . 

The venting was fine at the cut-off . There were no tank pres

sure problems ; everything vented right on down . 

Once the t anks st art venting , they looke d good .  You and I 

switched s e ats at that point . 

DOCKING 

After we swapped seats , we went on to the checkli st and the 

transpos ition and docking cue card whi ch is a very good cue 

card.  It goes ri ght down the che cklis t .  We went ri ght by 
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list . We came up to  SEP . Like all the other pyro funct i ons 

during the flight , it ' s  the one thing you can ' t  s imulate . It 

is a very de finite thing.  There is no doubt in your mind that 

a funct i on has occurred whenever you hit a swit ch . We brought 

the trans lat i on ullage on at 58 on the clock . At zero zero , 

we were definitely off of it . The pit charound went extremely 

well . Al and I coordinated on that one real well . VERB 62 

needles were indi cating a pit chunder s o  I went to ACCEL COMMAND 

per the che cklist and pit ched her up . The pitch needle went 

up , Al di d his thing on the DSKY , and we were on our way .  At 

the end of the pit chup maneuver ,  we came b ack around.  It was 

like the CMS . S omet imes you end up with the COAS boresighted 

on the docking target and s ometimes you end up jus t a litt le 

bit off. In this cas e , we were off slightly . The roll looked 

real good , and the COAS lined up j ust a little to the le ft of 

the docking target . The procedures on the w� b ack in went 

well . It looked like we were heade d for a ni ce smooth docking 

when , to our surprise , it di dn ' t  turn out that w� . We e ased 

up on the b ooster.  Al could look out through the hat ch window , 

vhi ch I hadn ' t  reali zed,  and get a good view of the LM as 

we ' re coming in on it . I ' d  s ay the first approach was ri ght 

at 0 . 2  ft/s e c , and the alinement was re al good . We came in 
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immedi ate reacti on was to  give it plus-X and shove it b ack 

into the drogue . It di dn ' t  take . My concern was not to waste 

any more RCS gas than I had t o ,  s o  I gave it a 1- to 2-s econd 

burst of plus-X to drive the probe back into the drogue . We 

had c ontact again and s at there for a s e cond.  I eased up on 

the THC and we b acked out of the drogue again . I came o ff and 

de cide d  to try it again and increase the clos ing ve locity . 

This time I ' d  s ay  we hit ri ght at 1-ft /s e c  clos ing velocity . 

I di d not give it any ullage after contact on thi s  one . I 

wanted t o  s ee i f  the fas ter clos ing velocity would cat ch us . 

We hit almost dead center on the drogue , and we didn ' t  capture . 

As I came off the drogue this time , I noti ced s c rat ches on the 

drogue . I don ' t  think they were there after the fi rst one , b ut 

I couldn ' t  verifY that . I di d s ee them at this point . We 

stopped and looked at them and c alled Hous ton about them. Later , 

when Al and Ed were in the LM, I went int o the 1M and drew the 

s cratches to s cale . I di dn ' t  have a ruler to  meas ure them. I 

have a drawing of the s crat ches on the drogue . This made me 

think that the capture lat ches were locked and that we were 

getting thes e  s crat ches on the drogue but they weren ' t going 

all the way down to the hole . Later ,  clos e examination showed 

that we had three deep s crat ches 120° apart , j ust like the 
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the hole . When I s aw thi s , it appeared t o  me that the only way 

for this to happen was if the capture lat ches were locked 

instead of in the cocked pos ition .  We b acke d  off , flew forma-

tion, and t alked with Hous ton . Hous t on re commended that we 

do another docking and this t ime give it a sharp plus-X for 

3 s e conds after cont act . I came in again at what appeared t o  

be a normal docking . I ' d  s ay we were clos ing around 0 . 3 ft/s e c  

on contact . W e  di dn ' t  capture . I held plus-X for a s oli d 

4 seconds this time j us t  t o  be sure . We didn ' t  c apture again .  

We came back off the drogue . It  s eemed like a cons i de rable 

amount o f  t ime between this attempt and the next one , while 

Houston mas s aged the problem. We were formulating s ome plans 

of our own during this t ime . A fter telling Hous ton what it 

looked like , they suggested one more normal docking with a 

plus-X . We tried and that didn ' t  work . Then they s ai d  to try 

another docking , hold plus-X , and RETRACT . We moved in , got 

in the drogue , and steadi ed up . This was very steady . When I 

applied plus -X ,  it would hold j us t  as steady as a rock . There 

were no os cillat i ons when I applie d  plus-X thrus t . 

MITCHELL There mi ght have been a fi rs t initial slide int o the hold , but 

it was always jus t  a b ang and a pop back out . There was never 

any wobb ling . 
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You j ust  had impact and then a rebound. 

I was convinced I was hitt ing it in the hole . I don ' t  know 

why she di dn ' t  lat ch .  I don ' t  know i f  anybody knows yet or 

not . We talked this over and decided Al wouldn ' t  retract unt il  

I had the plux-X on  it  and was s atis fied with the alinement . 

Everything looked good.  I held plus-X , and Al hit the RETRACT . 

I was con centrating so hard on making sure the alinement was 

good that I di dn ' t  s ee the two vehi cles come t ogether . I think 

the data show that the capture lat ches actually moved before 

the bottle fire d .  I was holding a plus-X , everything was 

steady , Al hit the RETRACT swit ch and then s ai d  " It ' s  not 

working . "  There was a cons iderable period of time between the 

time he hit the RETRACT swit ch and s omething happened .  I 

c an ' t  s� whether the vehi cles were coming together during that 

peri od of time be cause I was really concentrating on the 

alinement . It was our understanding that we were going to  

retract the probe and cat ch along the docking ring . I wanted 

to make sure that I di dn ' t  let the alinement get off. 

The latches st�ed gray long enough for me to make that comment . 

I reali zed that they di dn ' t  go barber pole ; then , within a 

fract ion o f  a se cond , they went barber pole and shortly after 

that gr� and then we had the ripple-fire hard dock . It was 
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from the t ime the swit ch was thrown . 

From the data ,  the capture lat ch motor was working . I 

thought somehow during that retract cycle the capture lat ches  

went from the lock t o  the  unlock posit ion and that allowed it 

t o  slide int o the drogue . From looking at the scrat ches , I 

was under the impress ion that the latches were locked when we 

were trying t o  dock . I don ' t  even know if this is  poss ible . 

I don ' t  know what they ' ve come up with . 

MITCHELL I don ' t  know either , but from being an obs erver wat ching them 

ROOSA 

work at it and observing out the window what was going on , my 

impres sion , independent of theirs , was exactly what they have 

said . We came in , hit , and nothing happened .  Stu applied 

plux-X thrust , and Al hit the switch and apparently the probes 

turned to retract . They called barber pole and , an instant 

lat er ,  the ripple fire of the hard dock latches . 

We did get the hard dock and we were on our way . During the 

t ime that we were talking with Houston , I spent quite a bit of 

t ime stat ionkeeping with the S-IVB . I tri ed to us e as little 

RCS gas as I could becaus e I knew I had hosed away a lot . I 

saw vent ing in the S-IVB while we were in front of it and that 

was a beaut iful sight . It was something to behold . We had the 
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TV on ; I don ' t  know how it came through on the TV but it sure 

was beauti ful . I had the S-IVB and the lM out my front win-

dow and the Earth out my left-hand window and , by the t ime we 

got docked , we were really hauling the mail . The Earth had 

shrunk int o  a sphere . It was a beaut iful sight . The st at ion-

keeping was absolut ely no problem and the S-IVB att itude hold 

was magnifi cent . Through all the vent ing , it held steady as a 

rock . The only movement we had was within the dead band of 

the vehicles . Once we had the hard dock , we went right into 

the tunnel work . 

Yes , we had the light burned odor like everybody else has as 

soon as the hatch came out . We went right on with the check-

lis t .  The hat ch removal was right on schedule and the ECS 

funct ions likewi s e .  

I don ' t  know i f  we wrote that down . 

Two out of 12 handles had sprung back from the closed pos ition . 

But as far as the bungees were conc erned , they were parallel 

all the way around . We had definitely made a hard dock on all 

12 lat ches . I think we all agree that it was kind of a ripple-

fire mot ion . It wasn ' t  12 at one t ime . Aft er our hat ch re-

moval everything went fine . We got the umbilicals in and got 

ready to  SEP . 
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SHEPARD 

LM THERMAL CONTROL COATING INSPECTION 

There ' s  one item here -- LM thermal control coati ng inspect ion . 

I didn ' t  s ee anything ami s s  in the LM .  Did you see anything 

out your wi ndow? 

MITCHELL It looked great . Everythi ng was neat and t idy . 

ROOSA All looked good . 

MITCHELL The panels looked great . 

ROOSA We saw no degradat i on of the IU thermal blanket at any point . 

ROOSA 

CSM HANDLING CHARACTERISTICS DURING T&D 

The fidelity in the CMS i s  so outstanding that I can ' t  say 

enough for it . The T&D was j ust like the CMS . The spacecraft 

respons e ,  the movements ,  the control , the relat ive motion cues 

were all absolutely s imulat ed to the nth degree in the CMS .  

I t  was beautiful . The only difference was that we had a better 

model on this day than we ' ve had on any of the other dates . 

I 'm not trying to badmouth the model in  the CMS -- it ' s  good.  

It ' s  j ust that on some days the light i ng in there isn ' t  what 

I ' d  like to s e e .  
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SUNLIGHT AND CSM DOCKING LIGHTS 

ROOSA The att itude for docking was perfect . The Sun was never a 
( CONT ' D ) 

problem . I never used sunglas ses  at any t ime and never needed 

any lights . The only time that the docking target was in the 

shadow was about the last foot before contact . Even in the 

shadow you could s ee it very eas ily .  The sunlight was abso-

lut ely a no-sweat thing . The COAS was always v i s ible . We 

didn ' t  need the CSM docking light s . 

MITCHELL We skipped that high gain ant enna act ivat i on .  I ' d  like to 

SHEPARD 

ROOSA 

make a comment on that . At this point in t ime , the high gain 

antenna was functioning smoothly and without any problems what-

soever in contrast with the later problems we had with it . 

EXTRACTION ( SPRING EJECTION ) 

We had no problems with Hatch Installation .  

Pre-SEP and ej ect ion went right down the line . Ed verified 

that our important c ircuit breakers were closed .  The actual 

ej ect i on i s  a three-hand maneuver in which Al and I worked 

together . You need to do three things  at T
0

, and they all 

went right on the money . We got the clock started in 5 s ec-

onds . The ej ect ion was very posit ive . I hit the LM /S-IVB 

SEP swit ch , and then off we c ame . 
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ROOSA 

SHEPARD 

ROOSA 

EMS BEHAVIOR DURING TD&E 

I did everything by t imes . I didn ' t  even worry about the EMS 

because it jumps around so much during that maneuver that I 

s et it up at a minus 100 . I looked at it once during the 

pitcharound , and it was somewhere in the area that you normally 

see in the CMS -- about 99 . 6 .  I never used the EMS for a 

DELTA-V counter at all . If  I didn ' t  have it , I wouldn ' t  have 

missed it , becaus e  I strictly used the t ime and the relat ive 

mot ion cue . 

SOUNDS ( SEP , RCS ,  RETRACTION , EXTRACTION ) 

No unusual sounds were associat ed with the process . We noti ced , 

as we said before , the pyros are pos it ive and very noticeable . 

PHOTOGRAPHY OF TD&E 

Because we had so much trouble with the docking , I used up 

the whole roll of film on the docking and I didn ' t  get any 

photography of the ej ect ion . At that time , I didn ' t  get out 

another roll of film .  We have no 16-mm film o f  the ej ect ion . 

I don ' t  know how Ed di d with the Has selblad . 

MITCHELL I got a few pi ctures , but it ' s  pretty hard to work a Hassel

blad around that television camera . I don ' t  think we got very 

much . 
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The s imulator gives you a very positive solenoid sound for 

RCS and it ' s  not always that true . When you ' re att ached with 

the LM ,  you can feel it shake when a thruster fires more than 

you can hear it . I think you c ould very eas ily get an RCS 

firing and not hear it . It ' s  not quite as pos itive as the 

CMS . 

MITCHELL Yes . 

ATTITUDE CONTROL AND STABILITY DURING SEPARATION AND EJECTION 

ROOSA 

SHEPARD 

ROOSA 

Att itude control was as st able as a rock . 

SEPARATION AND EVASIVE MANEUVERS 

Separat ion and evas ive maneuvers were just as advert i s ed .  

I was expecting the first view o f  the S-IVB t o  b e  i n  the hatch 

window after that evas ive maneuver , but the first view was out 

my rendezvous window . The S-IVB came up from beh ind the LM .  

At that point , I have a GO t o  the ground for the yaw maneuver . 

I was looking right over the 1M quad when they yawed the beast . 

It was obvi ous that it was yawing and ended up almost 90 de

grees to us . You could s ee the full side of the S-IVB and 

j ust one spot of the engine bell . You could not see the 
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ROOSA whole engine bell . The yaw maneuver went fine . It ended up 
( CONT ' D ) 

definitely pointed away from us . 

S-BAND PERFORMANCE 

MITCHELL At that point in time , the S-band was performing beautifully . 

ROOSA 

SHEPARD 

No problems at all . 

S-IVB YAW AND EVASIVE MANEUVERS 

I talked about the yaw .  They gave u s  a countdown when they 

were going to do the APS evas ive maneuver . The only thing out 

of the ordinary I noticed was the venting . It came out of the 

same vent that had been used when it was right in front of us . 

We called that : They said that was normal . 

WORKLOAD AND TIME LINES 

If everything had been nominal , the launch checklist would be 

perfect ly satis factory as far as time is concerned .  We were 

b ehind the time line , of cour s e , because of the capture lat ch 

problem . I think that the checklist is in good shape : We got 

everything done right on time . Down on the very bottom of the 

number 1 window , we did see the S-IVB vent , and we tried to 

get a picture of it , becaus e  it had a good Sun angle . I ' m 
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SHEPARD not sure that we were able to do it , but we did s ee it vi sually . 
( CONT ' D )  

ROOSA 

SHEPARD 

It ' s  a fantastic sight seei ng that stuff venting .  That last 

dump was really spectacular . 

It really was . 

That last dump is really spectacular . It j ust fans out . The 

Sun was just right , and we tried to get some shot s of it . I 

don ' t know whether they came out or not . It ' s  really spectacu-

lar to the eye . 

MITCHELL Our ej ect i on sequenc e readouts were minus 0 . 7 ,  0 ,  and 0 .  That 

oc curred at 0 5 : 47 : 14 .  

SHEPARD How far behind were we at that point ? 

ROOSA Normal ej ect ion is  about 3: 5 5 .  

MITCHELL We were almost 2 hours behind . 

SHEPARD We ' re almost 2 hours behind at that point as a result of the 

capture latch problem . 

ROOSA We were down in RCS and we had to work it back up . 
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6 . 0  TRANSLUNAR COAST 

IMU REALINEMENT AND OPTICS CALIBRATION 

Aft er we got r id of the S-IVB , we did a VERB 49 maneuver to 

the P52 att itude . At thi s  att itude you couldn ' t  use PICAPAR 

because the second star was occluded by the LM . This  i s  not 

a big problem .  It does seem, if you go to the trouble to go 

through a P52 att itude , that you shoul d  have one that i s  not 

occluded . I don ' t  need t o  elaborate anymore on the opt ic s  

with the LM docked . That ' s  been talked about by all the 

previous crews . Trying t o  see anything through the telesc ope 

with the 1M docked is very di fficult . The sextant works 

fabulously and the P52 went fine . We did the gyro torquing 

with the PTC REFSMMAT . That occurred with no problems . We 

got our PTC REFS�1AT and went into PTC . I ' ve forgotten what 

t ime we did that . 

SYSTEMS ANOMALIES 

You can mark off syst ems anomalies throughout the whole flight . 

The CSM j ust purred along like a kitten . We may have had a 

l ittle t rouble with Myrtle , whi ch we ' ll talk about later . Up 

to this po int all the syst ems were absolutely in the money 
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ROOSA with the except ion o f  the probe . Communicat ions was no 
( CONT ' D ) 

problem. The high gain was working l ike a charm . Wasn ' t  it , 

Ed? 

MITCHELL Yes , we weren ' t  having any onboard troubles at that point . 

ROOSA 

Apparently the ground was start ing t o  pick up a few t rouble s ,  

but we hadn ' t  seen it yet . 

By this t ime , we were running late and they said t o  go ahead 

and do the P23s . I had done a lot o f  work on P23s . I felt 

I was well trained on them , and the first P2 3 went with no 

problems at all .  We ' ve had a lot o f  discus s ion and many words 

and data priorities on P23s .  I t ook a day and went up t o  

MIT and used t he ir P23 s imulator . At the end o f  that day , 

I wrote a crit ique and said t hi s  was an absolute waste o f  

t ime . Nobody up there knew what was going on . After seeing 

the actual horizon , I have to admit that their sl ide does  

look a good bit like the horizon . I understand that it is  

being put in the CMS pretty much the same as  they had up the re . 

If  they do get that in , I think it will be a benefit . You 

don ' t  need t he scatt ered light modes they have at MIT . A 

good realist ic slide would help . I had no trouble at all 

picking up what I t hought was t he horizon . It turned out it 

was very close to the preflight loaded value . I was 
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ROOSA consi st ently slow on my P23s . I knew it was going to be this 
( CONT ' D ) 

SHEPARD 

ROOSA 

way . I t old people before the fli ght . To really get the 

substellar point down , it takes longer than shown in the 

fli ght plan . I f  you ' re go ing to shoot four stars and do two 

opti c s  c al ibrat ions , it ' s  going to take you about l hour and 

15 minutes to l hour and a hal f .  This  stayed pretty consi st-

ent . I did quit e a few o f  t hem on the way bac k .  To shoot 

three stars  and do the CALs , you should allow about 1 hour . 

We did the P23 and the next day we canceled the second one to 

save a little RCS gas . The first one went quit e well . That 

takes us up t o  our PTC mode . Midcourse 1 was cancele d .  Then 

we went into the PTC and went into the t unnel . That was our 

order of  bus ines s ,  I bel ieve . We ' re showing the opening of  

tunnel . 

Lithium hydroxide c anister change was on t ime . The cani st er 

change was 1 3: 07 . We were an hour behind the t ime line at that 

point , too . The tunnel must have been about that t ime . We ' re 

about an hour down on the t ime l ine apparently at this point . 

The next order o f  busine s s  was to get the probe out and take 

a look at it , which we did . As previous crews have comment ed , 

the tunnel work is  a ' no-sweat ' operation . You ' re working 

with some big volume items , which you move around slowly and 
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ROOSA get them unwrapped from the 02 ho ses . That went pretty well . 
( CONT ' D ) 

SHEPARD 

We did some spe c i fi c  che cks on the probe before we removed it . 

We got the probe and drogue out . We looked it over and could 

see  nothing particularly wrong with it . We went through all 

the checks on t he capture latches .  They all worked good . 

We put the probe back into t he tunnel in the stowage c onfigura-

t i on and felt pretty warm about the probe at thi s point . What 

was wrong i s  st ill a mystery to  us , but it checked out real 

well . We stowed t he probe again as pe r the decal . The decals , 

as on all o f  the fl ight s , worked fine . They ' re in the right 

plac e and they say the right thing . We really didn ' t  do any 

television on this day , nor really take any pict ures . 

The P52s during PTC went j ust as advert ised . The opt i cs drive 

in the spac ecraft ' s  a little better than the CMS and used 

medium speed . I might as well comment here on the frustrat ing 

t hing as far as five zeros and 00001 . You c an work your behind 

off and get five zeros , or you c an work your behind o ff and get 

00001 . I never did psych it out in all the s i ght ings that 

I made . You shoot into the Sun and get five zero s , and you 

shoot into the dark st eady as a rock and get a 00001 . So , I 

refuse t o  comment on that . 

When you want five zero s , j ust call the CDR to  do it . 
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S�P�D 

ROOSA 

SHEPARD 

ROOSA 

SHEPARD 

ROOSA 

ROOSA 

6-5 

That ' s  right . When you get too frustrated , Al will come down 

and give you five zeros . When I started out , I was going to  

try to keep a running t ally of five zeros versus 00001 . I 

gave up . I 'm not sure how I made out in the overall scheme o f  

things , but the alinements were all right . 

We had a good plat form though . Man , that PTC ! 

It was really beautiful . 

Beauti ful platform . 

CM/LM DELTA-P 

The first 1M DELTA-P read-out s were not too s igni fi cant because 

we went into  the tunnel pretty soon . The 1M was tight , too . 

You know that usually held goo d .  

Yes , it was . 

It really worked out fine . 

ODORS 

As far as odors around the probe and drogue , we c ommented on 

that . I guess we ' re about up to  the end o f  that first day , 

aren ' t  we , where we trouble shoot the probe and we ' re ready 

to go to sleep? It was a long day . 
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S�PMD 

ROOSA 

SHEPARD 

I think so . I don ' t  see anything in the flight plan we 

haven ' t  discus sed . We did the presleep checkl i st , and all 

that good stuff . 

RESTING , EATING , COMFORT , HOUSEKEEPING , AND EXERCISE 

I guess  we ' ve got some c omments here . Rest ing , eat ing , c om

fort , hous ekeeping , and e xercise . I guess  everybody can t ake 

a hack at those . 

We ' ll try to cover that for the whole flight so we won ' t  have 

to  worry about it again .  Food preparat ion -- we won ' t  talk 

about that then . As far as the exerc ise  was c onc erned , we 

mis sed the first day because we were behind in the t ime line . 

I was going to try to  get all the exerc i s e  per iods . We hit 

them all on the way out ; other t han the first day . Al so , I 

was going to try to drink a lot of  water and eat a lot of 

food , so I wouldn ' t  los e any wei ght . I think we were able t o  

do t hat fairly well . We ' ll save our spe c ifi c c omment s o n  the 

food unt il  we get t o  that sect i on later on . And , I think that 

as far as the general hous ekeeping was c onc erned , on that first 

day we were a l ittle behind schedule and a l ittle sloppy in 

our housekeeping ; but we soon caught up on that . That pic ked 

up the s ec ond day . As far as rest ing i s  c onc erned , I found 

that it was d ifficult for me the first c ouple of days to relax , 
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SHEPARD particularly my leg muscles .  I guess  the l egs are such an 
( CONT ' D ) 

overdriving influenc e in Eart h ' s  gravity that I generally tried 

to hold on t oo hard during z ero g with my legs . I found dur-

ing t he first c ouple o f  days I was very t ired in my back and 

leg muscles ,  as a result o f  involuntarily hanging on with my 

feet , toes , knees ,  everything else , even when I was rest ing in 

the c ouch . Aft er the first c ouple days , I had no real prob-

lems . That did affect the ability to sleep , however , for the 

first couple of night s .  After that , I found that I slept for 

long periods o f  t ime . I ' d  sleep fairly well for a c ouple o f  

hours at a t ime and wake up , readj ust , and u s e  panel 2 5 1  or 

what ever was required over t here and then go back to sleep 

again . The sleep seemed t o  be fairly good , and fairly deep 

when I was sleeping . But , I never seemed t o  sleep for more 

than a couple of hour s  at a stretch at any given t ime , except 

the night after TEl we slept pretty well . Those are my general 

comment s , about that section . Ed , do you want to take over? 

MITCHELL Well I ' d l ike to echo Al ' s  c omments about the t iring in the 

legs and bac k .  I not iced thi s too . I not iced it throughout 

t he flight , diminishing t oward the end . I found the exerc ise  

helped quite a bit . It felt good t o  pull on the Exer-Genie , 

and straighten tho se muscles out . And I had the feeling , a 

subj ective thing , kind o f  like when you get the flu .  You know , 
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MITCHELL t hose  muscles feel pulled and achey and kind o f  t ired . It felt 
( CONT ' D ) 

SHEPARD 

ROOSA 

good t o  stretch t hem. As far as sleeping was concerned , I had 

the same experience Al did . I c ould sleep for 2 or 3 hours , 

seemingly very well , and then i t  was in bits and snat ches 

from then on , an hour and a half or so at a t ime .  And I found 

mysel f feeling rather insecure and not sleeping t oo well in the 

sleep station in the hammock . I wanted s omething t o  t ouch or 

hang on to . I found later that I could sleep better strapped 

in the couch -- more s oundly , I felt -- strapped in t he couch 

than I did in t he sleep station . Now Stu ,  I t hink , i s  going to 

say j ust the oppo s it e .  S o  it apparently varies with the 

individual . But I felt that we were gett ing adequate rest 

throughout the j ob ,  but I would l ike t o  have had more sleep 

to feel really refreshed . Other than t hat , it was quite com-

fortable . Again , t he exerc i se seemed t o  do a great deal to 

make the c omfort a lot better . 

We rotated around and took turns on the comm when the three 

of us were there . I think I probably slept better with the 

comm off than I did with the comm on . 

Yes , I don ' t  think it ' s  where you ' re sleeping , it ' s  having 

that comm on that bothers your sleep , whether you' re in the 

couch or not . As far as resting in the c ouch , t hat was a 
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ROOSA hangup for me . I guess  I laid in the CMS for so many hours 
( CONT ' D )  

t hat whenever I was in that couch , I inst inctively want ed to 

try t o  hold myself in it . The first night I put a lap belt on , 

and I didn ' t  rest too well . Finally , I would not put a lap 

belt on or anything , j ust float above the c ouch , close my eyes , 

and as sume I was hanging up in the tunnel . I found out that 

I could .rest -- the best place I found in the spacecraft t o  

ne s t  was with my feet st i cking up in t h e  tunnel and my head 

hanging down by the optics  panel . That was the way I felt the 

most c omfortable . Whenever I was in the couch , I was always 

trying to as sume a one-g pos it ion on the thing , inste ad o f  

j ust letting myself relax . 

MITCHELL Which , I gue s s , goes t o  prove that it ' s  very much dependent 

upon the indivi dual , as t o  how one rests . 

ROOSA Yes . 

SHEPARD 

ROOSA 

We ' re up to about 26 hours  in the flight plan : post sleep 

checklist and t he read-out s o f  the dos imeters . We had one 

dos imeter that failed . It was Ed ' s  personal dos imeter . We 

subst ituted Stu ' s ,  and pressed on . LM/CM DELTA-P at 27 hours 

was 0 . 3 . 

P23 was canceled . 
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SHEPARD 

No . A few tenths . 

A few t enths  o f  a second . What was the pad on that ? 

6-11 

MITCHELL The pad ' s  right there . 

SHEPARD 

ROOSA 

S�PARD 

Burn time was 10 seconds . The DELTA-T . was 0 ;  burn time 
l g  

was 10 . 0 ,  actual burn t ime ; VGX , 71 . 7 ;  residual s , plus 0 . 2 , 

O ,  minus 0 . 1 ;  DELTA-VC
, minus 4 . 1 ;  fuel , 1 00 . 2 ;  oxidi zer , 98 . 9 ;  

unbalance ,  decrease 300 ; and pad burn time was 1 0 . 3 ,  only 

about 0 . 3  short as near as we could tell on burn t ime . But 

everything went as advert ised . 

Burn 1 was a rapid kick in t he seat o f  the pant s ; the SPS kic k 

felt good . One other comment : my PC throughout the whole 

mi ss ion was riding a little lower than what I had seen in the 

simulator . Everything else looked very good , the burn times 

and DELTA-Vs went very well . Just the P
C 

seemed t o  be hanging 

right around 100 , instead o f ,  like in the LOI burn in the CMS , 

1 0 5  or a little over . Other than that , it went extremely well . 

It didn ' t  correlat e  with the burn time being slightly short . 

Anyway , it looked like the residuals were real good and there 

were no quest i ons on that burn . You want t o  c over your dim-

light photography? 
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ROOSA 

SHEPARD 

ROOSA 

I don ' t  have too much to s ay about this dark-s ide photography 

except that I was surprised as to the amount o f  scattered 

light in  the sextant . I asked about t hi s  situat ion , because 

I was sure  I had the sextant where MC C want ed it ; I took the 

films j ust right down the checklist . MCC gave two di fferent 

attitudes .  They had updated t o  the longit ude over 2 ,  a little 

different . We took one series there ; when I c ommented on the 

scattered light , MCC said to  go back and take another series 

on t he preflight longitude , so I did.  Both attitudes looked 

like they had about the same amount o f  scatt ered light in it . 

How the film has come out , I don ' t  know . It was a very 

s imple thing to do . It was a no-sweat operation .  The sext ant 

just picked up a lot of the scattered light . 

Then we went back into PTC again at 31 : 30 with no problems . 

We made the c rew exerc ise  period at about 32 hours . 

Here als o , we used the same dim-light proc edures on trying to  

get some pictures o f  the  S-IVB . I quest ioned the validity o f  

using those proc edures , but that ' s  what MCC wanted , and that ' s  

what we did . It seemed like they should have been shot at 

something like one frame/ s ec i f  you really wanted t o  catch  it 

inst ead of the one frame at 60 and so forth . But , anyway , it 

was something to  amuse us and the FDOs I guess ; so we took 
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ROOSA several shot s o f  the S-IVB . I have no  c onfidenc e at  all 
( C ONT ' D ) 

S�PAAD 

ROOSA 

S�PARD 

ROOSA 

S�PARD 

ROOSA 

that the film will be any good . 

We finally completed thi s S-IVB photography t ec hnique at 

34 : 03 .  

I t hink we also took some at 32 : 4 5 . We took a couple o f  

series o f  t hose . And then we got out the big Hycon c amera , 

unstowing t hat beauty , installing it and going right down the 

dec al , and everything went well . We got the magaz ine on there , 

it c hecked out j ust as per the checkl i st . It was a no-sweat 

operation . We changed the magazines , and we were all set for 

the low alt itude pass at Descartes . 

All right , c anister change at 38 : 20 .  LM/CM DELTA-P was 0 . 8  at 

38 hours and 30 minutes . I have a c omment that all o f  us 

dozed a little bit around 38 hours . Not simultaneously . 

Were you noticing all these five zeros on these P52s going 

through about here ? 

Yes .  I not iced a few o f  those . I didn ' t  realize you had 

that many , Stu .  

We went to sle ep that night . 
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S�PMID 

ROOSA 

SHEPARD 

ROOSA 

S�PMD 

That takes us int o  the following day , 51 hours : the postsleep 

checkl i st and the updates . Everything went on schedule as far 

as the t ime l ine was concerned . At no t ime did we use any 

o f  the medicat ion in the medical kit . Ed and I used nosedrops 

a couple of t imes to clear up the stuffy feeling , but at no 

t ime did we use any of the medicat ion .  

My head cleared up pretty well after the first day or a few 

hours , whatever t ime it was , and stayed relatively clear unt il 

j ust be fore entry . I thought I would use some o f  the nosedrops 

and I did . I was sure glad I hadn ' t  used them before because 

once was enough . I didn ' t  like those beaut i es . They made my 

eyes smart and everything e�s e .  After the original stuffine s s , 

, my c onge st ion went down , and my head felt good the rest o f  the 

t ime . I sure didn ' t  like those nosedrops . 

All right . We went through the bistatic radar check . We 

didn ' t  have anything to do with that exc ept throw a few 

switches . We did t hat . There ' s  another five zeros there . 

I s  that the one I did? 

Well , that ' s  your writ ing . 

We just c ame upon a note in the flight plan . At 54 hours , 

we had T h update and we loaded it l ike everybody t old us ep em 

t o . When we read it out and it wasn ' t  the same thing , we had 
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SHEPARD some conversat ion about t hat with t he ground . They s aid it 
( CONT ' D )  

ROOSA 

was fine , but I must admit that i t  was a surpri se to  us 

because we never had seen that before in any of  the s ims . We 

j ust wanted to bring that t o  everybody ' s  att enti on , but I 

think it ought to be t he same . 

It surely should . They came up with a good explanat ion 

that i f  you are a fast man on the octal slide rtlie , you can 

add up all those numbers and they will come out to  be the 

same tot al value , but that ' s  not the way to do bus ines s .  The 

pad value and what ' s  in the CMC ought to  be exactly the same , 

and none o f  this Mickey Mouse even though i t  adds to the same 

amount . 

Enough said about T h ep em We had simul ations on that and we 

had not come acros s this problem . Hopefully , i f  we have any 

mor.e T h updat es , the pad will look like the CMC value . ep em 

Other than that , T h went well and it surely helped me out ep em 

in lunar orbit -- not having to make all those t ime changes . 

That would have really been a drag . 

Aft er the T h , we went on and shot some more pictures of  ep  em 

the S-IVB. Same story . It looked like everything was j ust 

ginning along . The null bias check , I really didn ' t  get any 

good rhyme or reason on that thing . We did the null bias 
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ROOSA check and pass ed the values to the ground.  We took what they 
( CONT ' D ) 

SHEPARD 

ROOSA 

Mid-gave us for DELTA-V
C 

on the pad and didn ' t  mes s  with it . 

course  3 was deleted . We moved up LM act ivat ion by an hour . 

I ' ve already comment ed on the hardware in  the tunnel . We ' d  

already had plenty o f  pract ice with it , troubleshooting . 

This i s  when Al took the CM 18-mm lens and a magaz ine over to 

photograph the dump . I had him sign a hand rec eipt here in 

the flight plan ( laughter ) . That was rather spectacular . I 

bet those pictures are good . Thi s was in addit ion t o  the 

normal going in and looking over the LM .  They took some 

pi ctures  of  a CM waste-water dump through the LM window . 

Those  dumps are spectacular . They should turn out pretty 

good . 

When that wast e water c omes out o f  there it ' s  like being in a 

blinding snowstorm . It really zaps out . It c ame out with a 

pretty good velocity . Most o f  it dri fted away fairly rapidly . 

Some of  the stuff that hung with us was the tail end of the 

dump -- j ust spitting out , freezing , melting , and depart ing 

with low velocitie s . The urine -dump departure velocities 

were lower . 

They were always with us . Vent ing from the urine dump was a 

real problem if  you ' re going to do a P51 . I ' m not sure 
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ROOSA whether our heat er was working exactly right or not . Every-
( CONT ' D ) 

SHEPARD 

t ime we would dump into the Sun , we ' d  flake o ff a few flakes 

and they ' d  be out with us . One day dur ing PTC , I bec ame well 

dark-adapt ed with t he patch , kept my dark adapt at ion , looked 

t hrough the t elescope , and all I c ould see was a mill ion stars 

c oming from our vent . 

So , all the t ime during our wait periods , we would be kicking 

o ff this vent almost cont inuously when it went int o  the Sun . 

One day , I guess  it was entry day or the day be fore , and 

before we had done any dumping that day ,  I looked through the 

telescope and it was great , with the Sun behind me . Of course , 

t he LM was gone . But , with the Sun right behind me and with 

no vent you could see the constellations . You have to be 

going down across t he south . You could see Acrux and Atria 

and so forth . I f  you ' re ever forc ed t o  do a P51 , I think 

you ' re going t o  have to stop that urine dump hour s before you 

get ready for it . You ' re going to have t o  go t o  bags 10  hours 

or 5 hours , or some long period o f  t ime before that t o  get 

rid o f  t he residual dumping that you are faced with . 

I think that ' s  right . I f  you ' ve got a pl�ned P5l , i f  you 

know ahead o f  t ime that you ' re going to have to do it , then 

you ' re all right . But , i f  suddenly you have t o  do one , and 
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ROOSA you ' ve been going along dumping , like you normally do , I 
( CONT ' D ) 

think it ' ll be awhile before you get it . As a result o f  that , 

we were very religious in keeping that GDC alined every time 

we could . We didn ' t  have too much drift ; but , even so , we ' d 

be tweaking it up all the t ime so  we get a good backup aline-

ment . Good enough , we felt , so we c ould run a P52 if  we had 

problems with the platform. That vent ing was amazing ; it 

really surprised me . I hadn ' t  heard anybody c omment on thi s 

before . I had a very low confidence level in be ing able to  

get a P5l without several h ours ' wait . 

MITC HELL There ' s  not a great deal to report on 1M housekeeping . Every-

SHEPARD 

thing progres sed quite nominally . Of c ourse , we had an ill-

fated television show about that t ime . 

The tunnel-index angle was 0 . 9  as the CMP pointed out several 

t imes . · 

MITCHELL He ' d  never let us forget that . 

ROOSA It was less  t han a degree . 

MITCHELL The t elevision camera in the LM ,  as you ' re probably well aware 

on the ground , s imply didn ' t  give enough light to  make a decent 

show . It threw all o f  our plans into a cocked hat . Unless  we 

c an come up with some way to  get better lighting or open that 
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MITCHELL t elevi sion up more , I would strongly recommend we not try 
( CONT ' D ) 

that anymore . Everything else went very nominally except , o f  

course , the battery problem that showed up at thi s point . The 

onboard indicat ion c on firmed prec is ely what the ground was 

showing . We were about a half a volt low on ascent battery 5 .  

SHEPARD The bat tery problem developed before thi s t ime , right ? 

MITCHELL No , s ir ; because it developed at thi s point when we first 

SHEPARD 

powered up the batter ies . 

No . We had gone into it the day before . 

MITCHELL No , s ir . Thi s  was the fi rst t ime . Nobody looked at it . 

Nobody had any idea that the battery was down before this . 

I must point out that the desc ent BATs were put on high-

voltage taps about the t ime we called them out on t he check-

list because , although that ' s  supposedly a flexible t ime , 

the voltage actually went below 27 volts at abouG the time I 

got to page 114 in the Act ivation Checkli st on the TLC day 

( on houseke eping day )  which surprised me . I expected them 

t o  hold the low-tap voltage much longer than that . 

Comm checked out . well . We pressed on through the OPS checkout 

on that day . I report ed 6200 pounds on the Commander ' s  OPS 

and 6000 on mine . We then trans ferred the power bac k .  
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SHEPARD 

ROOSA 

There was a couple of those very small screws and a few small 

washers t hat were floati ng around in the LM .  It wasn ' t  quite 

as clean as t he command module .  We really saw n o  parts o f  the 

c ommand module that I c an think o f ,  that were float ing around 

when we first became weightles s . But , there were a c ouple o f  

small washers and small machine screws in the LM .  

I c ommented on that during the TV show . I hope the people 

that were involved at the Cape and so forth heard it . That 

spacecraft was c lean . Just really beaut i ful . We had nothing 

at all loose in there . 

MITCHELL We transferred to 1M power at 62 : 21 : 14 , and pressed on through 

with the only anomaly being the low BAT 5 voltage . We trans

ferred power back to the c ommand module at 63 : 00 : 4 5 , and that 

terminated  the first 1M inspection . 

ROOSA 

Doing a s  much work as pos sible on that housekeeping day c er

t ainly made it a lot eas ier on PDI day . Gett ing e quipment 

stowed , getting the c ameras set up , or the first c amera rigged 

with its bracket s and triggers c e rt ainly simplified t he tasks 

on PDI day . I heartily recommend it t o  the following crews . 

Other than that , it was totally unevent ful . 

Even gave the CMP a chance to get his  head int o  the LM .  



S�PMD 

ROOSA 

SHEPMD 
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Stu came down and watched the dump while we were taking 

picture s of it . 

It was pretty .  While you were i n  the LM , I was gett ing the 

probe and drogue out so we could take s ome pictures o f  them .  

After you c ame back i n , we maneuvered around and took s ome 

pictures of the latches and so fort h .  As it turned out , we 

brought the probe bac k ,  so  the photographs don ' t  mean much . 

Then it looks l ike we went t o  sleep . 

Right . The usual pre sleep checklist . 

MITCHELL And that disturbs t he sleep right there . 

ROOSA After we got up ,  they had thought about this T 
h 

rout ine 
ep em 

at Mi s sion Control . They had us reload our CMC value of 

T h as per the pad . That made us feel a little better ep em 

that we both had them looking t he same .  

MITC�LL While we ' re on that subj ect , there was a couple of places  

ROOSA 

where the two c omputers in MCC didn ' t  really talk t o  each 

other ; they came up di fferently -- the load and the pad in 

one case , and the T in the other case . ephem 

Yes , it was j ust T h whi ch we ' ve dwelled on , and the other ep em 

t ime was a 0 . 1-ft /sec di fferenc e . 



MITCHELL Actually , it was kind o f  insignificant , but , at the s ame t ime , 

it was disconcerting to s ee it . 

ROOSA 

SHEPARD 

Then the next day , after we got s quared away , we maneuvered 

to  this Moon-view att itude ; boy , if that isn ' t  spectacular , 

homing in on that beauty and looking at it  out the hatch 

window . 

I don ' t  know i f  there ' s  any sense in  talking about mi dcourse . 

We had no problems there . Midc ourse 4 went as advert ised . 

We didn ' t  have any problems with the pad on that one , did 

we ? 

MITCHELL No , sir . 

SHEPARD We us ed a minimum-impulse burn , and it went o ff as advert i sed . 

ROOSA 

SHEPARD 

Res iduals -- well , DELTA-VGX was 4 . 8 and residual s o f  plus 

0 . 3 ,  0 �  minus 0 . 1 ;  DELTA-VZ minus 2 . 6 .  There was no change 

on the fuel and oxidizer from the previous burn -- one qui ck 

look and that was it . 

We were very pleased with the minimum-impul se burn on the SPS . 

We were happy then , because we were c oncerned about being 

down on RCS budget . We were happy when they dec ided to go 

ahead with SPS minimum impul se on that because it saved us 

that much more gas . So that worked out fine . 
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SHEPARD I was j ust not i cing here we s ai d  the tunnel close d  out at 
( CONT ' D ) 

79 hours and 5 minutes . We di dn ' t s ay when we opened it up , 

did we? 

MITCHELL Well , we opened it up during the t elevi s i on peri od ,  Al . We 

opened it up in real time . Thi s was the first t ime we went 

in . 

ROOSA No , the second t ime . 

MITCHELL Second time , okay . 

MITCHELL This  was the impromptu entrance when we went in for t rouble-

SHEPARD 

ROOSA 

SHEPARD 

shoot ing . It ' s  right here in the s cript . 

We don ' t  have anything about that quick vi sit t o  the LM that 

wasn ' t  di scussed over the air . 

Wel
.
l ,  I ' ll remember the t ime period between 80 and 81 hours . 

That was the hour that I had set aside for the little blue 

bag . 

We took some lunar pi ctures per the flight plan at 80 hour s . 

The DELTA-V test and null b ias check were on sc hedule . Every-

thing was according to the flight plan . And I guess  we ' re 

j ust about ready for LOI . 
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MITCHELL I don ' t  believe that we had any high gain antenna problem up 

to that point . We ' d  been o� OMNI ' s  exc ept for the times we 

were on t elevision . They were  locked on for those short 

periods without much trouble . Our high gain antenna problems 

didn ' t  occur unt il lunar orbit generally . I think it ' s  

really a distance problem;  and there ' s  nothing sacred about 

the lunar orbit bit . On this high gain antenna , I got plagued 

with that quite a bit . Of all the simulations , o f  c ourse , 

the carom is the worst ones that you c an get in  the CMS .  The 

high gain antenna performance , as s imulated in  the CMS , i s  

much too good . It doesn ' t  make you work hard enough t o  get 

that lockup ; in the real world , a very slight change in high 

gain antenna angles ( 1 , 2 or  3 degrees ) means the di fference 

between having the lockup or not . Thi s  is  not the c ase in the 

CMS . Conc erning the CMS , you get in the area , you get a good 

s ignal· strength , you go to AUTO and WIDE , you zap it down t o  

NARROW ; and , man , you ' re locked up solid . It doesn ' t  happen 

that way in fli ght . It was a little surprising that such a 

small change on that high gain antenna position could mean the 

difference between a good signal strength and an unworkable 

signal strength . When they pass numbers for the high gain 

such as minus 53 and plus 69 , you really want to work at 

trying to get exactly on those numbers . Of c ourse , everyone 
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MITCHELL reali zes th at you c an ' t  read the gage that accurately . You 
( CONT ' D ) 

SHEPARD 

get there and then us e j us t  very small corre ctions to twe ak 

up . It really makes a di fferen ce . 

No PTC problems . No  problems o f  removal o f probe and drogue , 

this time . 
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7 . 0  LOI , DOI , AND LUNAR MODULE ACTIVATION 

We went through the CSM systems checklist at 81 hours 10 min

utes like we were supposed t o . No problems . 

MITCHELL During the systems checklist Pre-LOI RCS quad readings , in 

order , were 3850 , 3650 , 37 50 , 3850 . Quantities were 85 , 87 , 

86 , 87 , and t emps were 77 , 74 , 65 , 76 . The SPS readout s were 

somewhat meaningles s s ince there had been no PU management 

during a midcourse ,  but they were oxidi zer 98 . 9 ,  fuel 100 . 2  

with an unbalance of 300 decrease . I think that ' s  about , . . .  

as far as I know , Al , it ' s  about all the prep for the burn . 

SHEPARD 

We found nothing about the prep that was unusual or even excit 

ing . It ' s  very rout ine . 

Okay , as far as the burn was concerned , everything was nominal . 

The only item we didn ' t  read down in the burn report is  VGX 

was 30 23 . 9 ;  CMC showed a 169 . 6  by 58 . 9  orbit . Everything else 

in the burn report has already been shipped to the ground , and 

you want to comment about the PUGS? 

MITCHELL The PUGS indicat ion was ent irely different than expected . 

There was no sharp indi cation of crossover at all . At the be

ginning of the burn , the PUGS did s ettle out at about a minus 

150  as expected.  It was controlled about that point using 

the increas e  and normal pos itions . As we approached cros sover , 
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MITCHELL I was expecting to  see the PUGS oscillate wildly to  the 
( CONT ' D )  

ROOSA 

INCREASE pos ition . It did not do thi s ; there was a smooth 

transition up to the green band of the unbalanc e meter , and 

it stabilized out around zero without any o s cillat ion whatso-

ever . It was subsequently c ontrolled about that point with 

the INCREASE and NORMAL pos itions  of the switch . It was an 

extremely smooth c rossover that was j ust not n'oted on the 

indic ator at all . 

I would just like to s ay another word or two about the PUGS . 

It was downright irritat ing . I made a big point of thi s PUGS 

operat ion prior t o  flight , trying to make sure that we got the 

right briefing on it , because I was getting two different 

stories on how the PUGS was going to operate . I made a com-

ment on it during one of the SIMS , and FOD got everybody to-

gether . for a briefin g .  The PUGS didn ' t  act like we were told 

it was going to . I did run some LOI ' s  shortly before flight 

on the CMS looking specifi c ally at the PUGS . The PUGS opera-

tion in the CMS was exactly the way it happened in flight , 

whi ch was not the way everybody had briefed us that it was 

going to  be . So , onc e  again it was CMS score one and the other 

s ide zero . Also ,  the PC didn ' t  increase , didn ' t  jump its 2 or 

3 ps i at crossover , and I think thi s goes right along with the 

PUGS operation .  The unbalance didn ' t  shi ft and PC didn ' t  shift . 
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ROOSA So we were looking for cros sover on the t ime .  This  was the 
( CONT ' D ) 

approximate t ime of  the cros sover in the flight plan so we 

were both looking for it , and I didn ' t  see the psi j ump . It 

did not j ump ,  as a matter of fact . 

MITCHELL The only other comment I have on the burn i s  a subj ective one . 

SHEPARD 

The accelerat ion onset when the engine went off was a little 

bit sharper than I expected . It was very noticeable . I sug-

gest everybody be prepared for that , because aft er 3 days of 

zero-g it does somewhat surprise  you . 

Did you strap in for the burn ? I don ' t  remember . 

MITCHELL Yes . 

SHEPARD Right aft er that we maneuvered t o  comm att itude and made the 

burn . And there we sat , looking at the lunar surface , and it 

was spectacular . Actually , all three of us had a window at 

that point . Ed and Stu had the maps and started reading off 

to me the craters , and everything was about as advertised .  

Even though you maneuver looking at the Moon on the way out-

bound , as you approach prior to the LOI burn , it ' s  kind of  a 

gee whi z  thin g .  You know , look how big i t  is  and how fast 

you ' re getting in there , nothing obj ect ive at all on the ob-

servations . After you ' ve made the LOI burn , you ' re really 
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SHEPARD interested in being able to establish where you are on the 
( CONT ' D ) 

ground track versus the photos or versus what you ' ve remembered . 

I think it ' s  probably a pretty good idea not to  plan too much 

during that first orbit so you can have a chance to get s et-

tled down and look at it because it sure as heck does look 

different . It doesn ' t  look like flying at 20,000 feet over 

the Earth .  You never worry about the height above the ground 

when you ' re flying over the Earth because it ' s  very familiar 

to you . But - there ' s  nothing to compare with it unless you ' ve 

been to the Moon before . There ' s  nothing to compare with that 

ability to di scover how high you are above the surface .  I 

think that that pass to  get s ettled down and look at where the 

ground goes by and get oriented really is a good one .  We did 

a P52 there and again the torquing angles were very small 

at 84 : 10 .  

MITCHELL We were using both types of maps , or both maps , when we were 

ROOSA 

taking our first look . One of them we found fairly sat i s fac-

tory and the other one totally unsat i s factory . 

What Ed ' s  talking about is  a contingency map and it ' s  no good 

at all ; everybody knows that . You don ' t  us e it much unles s 

you ' re in some oddball situation .  The two orbital track maps 

are both the same . 
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MITCHELL They 're  both good . 

ROOSA 

SHEPARD 

One is for one day and one i s  for the next day . It ended up 

that Ed had that contingency map . It wasn ' t  any good , but 

that ' s  no big deal . 

Okay , then we get around to landmark track . Okay , we had no 

problems getting ready for it . I think that that ' s  a good 

idea of putt ing the camera configurat ions in the flight plan 

at this point , because it j ust flows naturally in the t ime line 

and you get everything ready to go . 

MITCHELL It cert ainly saves us pulling another book out on s chedule here . 

SHEPARD I ' ve got some comment s  about the total flight plan later on , 

but I think as far as the inclusion of  the camera settings 

here ; it ' s  a good idea . So we had no problem with that ---

landmark tracking . 

Okay , at 86 hours again we went to the systems checklist 

prior to DOI burn . There was nothing unusual about it . Did 

you have any problems with the pad on DOI coming up? 

MITCHELL Not that I ' m aware of .  

SHEPARD One general comment about these s extant star checks that we 

ran and that has to do what Stu commented about the P5l failure . 



1-6 •. NfiDENT-

SHEPARD The way that things are planned and the way it 1 s run in the CMS , 
( CONT ' D ) 

there ' s  no question about the fact where the star i s  because 

there is  either enough dark adaptation or the star ball i s  

bright enough in the CMS s o  that you get a good cross  check 

on the actual star identi fication through the t elescope prior 

to looking at it through the sext ant . During the c ase of the 

flight , in almost every c ase , neither are you dark adapted , 

nor are you in posit ion where you have time to get dark adapted 

and positively ident ifY the star through the telescope bec aus e 

of the external lighting and part icles . So about all you do 

in that one is let the optics  drive and if there is a star in 

there you assume its the right one and take a whack at it and 

see if it meets the rules . 

I f  your plat form ' s  good enough to acquire the star , what ' s  the 

sense of doing it ? Or , if  you really think you need a star 

check , then allow yourself enough t ime in the flight plan to 

positively identify it , whi ch means being dark adapted , no urine 

dumps , and so on . So , although we pas sed the star checks in 

every c ase , it ' s  the kind of thing that gives you a little con-

fidence but not one we could pos itively s ay ,  "Okay thi s is  star 

so and so , "  like you c an  do in the s imulat or . 

<¥)NFID ENTIAtfilf 
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MITCHELL We had no pad problems as far as the DOI burn was concerned . 

SHEPARD Okay . So , I guess  as far as the prep for the DOI burn was 

concerned , we had no problems . The items that were not re

ported in the burn status report were VGX was 206 . 9 ,  and the 

CMC and MSFN was 9 . 3  by 59 . 0 .  One thing that we prepared our

selves for -- I thought very thoroughly before the flight 

was to be in a pos ition where we would not overburn DOI . We 

were prepared to shut off exactly at burn t ime when she was 

pas sed , not only in seconds but also fract ions of  seconds -

tenths of  seconds . And I felt we were adequat ely prepared 

for this part icular cas e .  As a matter o f  fact , I think we 

ran one of these in the s imulator j ust prior t o  the flight . 

I had something like four failures in the CMS to make us over

burn -- which was something we felt was not real world . So we 

felt like we were adequately prepared against an overburn for 

the DOI . Thi s  had been the subj ect of  a lot of c onsideration , 

and we felt in good shape on that . 

I believe Stu ' s  comment was that PC was already coming down 

at the t ime that he punched the ball valves . So , although it 

was a G&N shutdown , we st ill felt like we were in good shape 

as far as being backed up in the manual shut down . Isn ' t  that 

about the way you s aw it ? 
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ROOSA 

c»NFIDENUM!ill 
Yes .  In fact , I think they c alled and wanted to verify for 

sure that it was beginning to shut down and PC was falling 

through about 25 when I closed the valve on the count . 

MITCHELL You might comment that the actual burn t ime as clocked was 

20 . 6  as opposed to the pad burn t ime of 2 0 . 8 .  I think we all 

probably had the s ame impress ion . I had the impress ion that 

it was either s imultaneous shutdown or that the G&N j ust 

barely beat it . 

ROOSA 

SHEPARD 

No . There ' s  no quest ion but what it was the G&N . 

I ' ll verify that . 

The t echnique was good.  I think we ought to practice that 

because it ' s  one thing that 1 s  going to be  fac ing us all the t ime . 

It is  critical not t o  overburn , obviously . So my suggestion 

t o  the subsequent crews i s  to sort out your procedures and be 

damn sure you know what you ' re going to do on those DOI burns . 

That ' s  about it for DOI . There we were as advert ised.  

ROOSA That ' s  a nice orb it .  

SHEPARD Yes , but it does look low , doesn ' t  it ? 

ROOSA It does look low . When you look out at the hori zon those dark 

craters on the hori zon with their rims , they look above you ; 

C�FIDENliAL4 
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ROOSA they really do . You have never seen 40 , 000 feet look that 
( CONT ' D )  

SHEPARD 

ROOSA 

low. I don ' t  think it was any concern as far as being in a 

low orbit , but I think we were all surpri sed about how close 

we appeared to the surfac e . It ' s a nice orbit and going into 

the t erminator in that low orbit is  really something . 

Okay , from here on out , we stayed on the flight plan . We get 

to the point where we start to break out the Hycon . That came 

out as advert ised ; we practiced that a number of t imes . Actu-

ally , all three of us at thi s part icular point got it out with 

no problem at all . At 89 : 1 5 , it got noisy ; we were kind of 

haggled about a strange noise  in the magaz ine . 

Okay , so we got the Hycon out and we got the att itude in plenty 

of t ime . There was nothing rushed at all about this t ime line . 

After the DOI , I do have this low alt itude landmark which I 

j ust looked at ; I did not track H3 . Low altitude landmark 

tracking is  a lot eas ier than what I ,  or I think anybody , 

envi sioned it would b e . In this case , even holding in iner-

tial attitude , c oming acros s  the landmark , you can track the 

landmark completely around nadir and on out . Then , in the 

actual low altitude landmark pass where you tor�ue the spac e-

craft to 2 deg/sec , thi s helps out your problem and makes it 

a "no-sweat "  operat ion .  This  was no problem at all for H3 .  
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ROOSA Then coming from H3 into the Hycon , we had plenty of  t ime to 
( CONT ' D ) 

get it set up . We had it up and checked out in detail .  I 

thought the decals were really good . With three people in 

there , it ' s  difficult for one to get over t o  s ee the decal . 

So , in this c as e , Ed , we read the decal and we went thru the 

rest of it . Then we started clicking off for the low pas s on 

Descartes , got to about 140 frames on the count er , and got this 

strange noise ( of  which there had been a lot of t alk ) in the 

c amera .  We don ' t  need to elaborate on the noise , s ince we ' ve 

already kicked that around . But anyway , this malfunct ion 

started at 140 frames and went t o  180 and stopped . These are 

plus or minus a few frame count s . We were clicking them off 

pretty fast , and it started again , went away , and started again 

at 240 frames and continued right on to the end of that film 

pass up to when we were reading 420 . That was the first indic a-

t ion that we might have some problems with the Hycon . We fin-

i shed up the pas s and did a little troubleshooting there . We 

used another seven frames or so trying to c larify t o  Houston 

what the problem was . I changed the magazine at this point and 

put on another magazine and then went through the procedure that 

Houston had read out . The trouble still exist ed . Thi s was the 

t ime that we realized that the trouble also exi sted with the 

mode switch in STANDBY . We had the power switch on and the mode 
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discovered to be the shutter operat ion . The c amera was click-

ing away , in STANDBY . We troubleshot on Mag B ,  and I used up 

about 23  frames in Mag B .  I relayed all that info t o  the 

ground and then we got ready to go to s leep . I was looking at 

the camera and not out side .  I have no idea . The FAO people 

would know very eas ily .  They could t ake this T-start t ime and , 

with the intervalometer clocking about l a second , set at 65 -

we were approximat ely 2 minut es into the pas s  at about 

140 frames when the trouble started . They could very easily 

find out whether or not we got Descartes trouble free or not , 

j ust by those frame numbers . Those frame numbers ,  of  course , 

are plus or minus a few bec aus e I ' m  reading the counter as it ' s  

clicking and writ ing them down . 

One thing we skipped over here , aft er the DOI burn , of  course , 

we had maneuvered to the bailout burn att itude , and , although 

it was superfluous in thi s part icular c ase , it ' s  still a maneu-

ver that has to be started right after DOI , in cas e  your bail-

out burn i s  required . It ' s  something that has to be done and 

the crew ought to pract ice it that way , because in s imulat ion 

for example , where you have t o  burn , you j ust don ' t  have t ime 

t o  do it in a hurry . So , that maneuver has to be started right 

after DOI . 
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I ' ve got one comment , Al .  Just prior to going to sleep , we 

were having trouble with one of  the sensors and we had to do 

the same check that you had done . 

Okay , I guess  we can j ust make the c omment here , because we 

might forget t o  do it later , that both Ed and I had problems 

with our sensors . Both o f  us had leaking electrolyte through 

the c up or around the cup , and that di sturbed the signal . Later 

on , the s quare plug , where the sensor wires connect into the 

signal conditioner in the bio valve ; the threads had stripped 

on that , and o f  course  that ended my EKG the last c ouple days . 

But that i s  after the fact as far as the mis sion is concerned . 

We ' ll cover that in more detail a l ittle lat er .  We had 

discussed getting ready for the following day , and I think it 

wi se , before you go to sleep that night , to be sure that you ' ve 

done everything you c an to be ready for PDI day . Bec ause there 

is no quest ion , as far as the 1M and CM are c oncerned , it is a 

busy t ime line and I think we felt that night that we looked 

ahead and had a pretty good handle on what we were going to do . 

The equipment t o  be trans ferred was already out . 

MITCHELL Might I add whether you get it out or not , it ' s  important at 

least t o  be able to ident i fy you know where every item o f  it 

is so that you c ould lay your hands on it readily the next 

morning . 
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I had a little luck that night when I sacked out . I was putting 

up the window shades and cros s ing into the terminator , and I 

got a real good look at my low altitude landmarks -- my 14-l , 

2 ,  3 and 4 .  They came right over at that t ime ; they had moved 

right out of the terminator , and it looked like we were smack 

dab on the t op of it . Luckily , I was j ust putt ing up the win

dow shades and there they were , right out the window , j ust by 

the terminator . 

Okay , let ' s  j ust recap here and see i f  we covered everything 

for LOI and DOI , because it looks like we ' re at that point . 

Does anyone want t o  say anything about the sounds of  the SPS ?  

N o  these two burns were nothing unusual . 

Ed had commented about the accelerat ion . Gravit at ional effect s 

on spacecraft att itude should read gravitational e ffect on the 

attitude of  the crew. 

MITCHELL I don ' t  think we were ever in a st able pos ition long enough to 

be concerned about gravit at ional e ffects  on the spacecraft . I 

never could determine the gravitational gradient alinement , but 

I ' m sure it exi sts i f  you sat there long enough . 
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I think that ' s  right . I don ' t  think they ' re particul arly 

interested in those , because the way the spacecraft was being 

controlled , moving from one att itude to another , for one pur

pose or another , the gravity gradient cert ainly would be some

thing other than what we could determine . 

In realinement of the IMU ,  all those  which we did , c i slunar or 

with the 1M on , we gyro t orqued and it went well . One of  us 

would watch -- we wat ched the attitude we were going to -- to 

see i f  we would have gimbal lock problems . We watched the ball 

while we were gyro torquing , and it worked out real fine . 

SHEPARD We had no problems with Comm. 

MITCHELL As I recall , we probably start ed having a little bit of  problem 

with Hi gain , and I think we had to go to the voice  t apes to 

find out exactly what was happening . We c an  summarize it by 

s aying that we s eemed t o  be having t rouble in the auto track 

posit ion of the Hi gain , and I believe it was on the primary 

servo electronic s .  Rather than trying to reiterat e  any of  that , 

I think the voice tapes will give the best record of what actu

ally went on , but in summary it seemed t o  oscillate and not 

maintain a stable lock-on . 

SHEPARD Let ' s  see , do you want to talk any more about the Descart es 

photos?  
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No ! 

We had s cheduled a t elevision pass for thi s day and , after 

some dis cussion preflight , decided to cancel it . I think we 

mentioned during the flight , during that t ime period , that we 

were glad that we decided to cancel that TV show . It was j ust 

too busy a time period and , most important , it turned out lat er 

to be a bad att itude for viewing the landing s it e . So , I think 

it was a good decis ion t o  cancel it , pri or to the mi ss ion . 

Okay , concerning PGA donn ing , here again we have that sensor 

problem which we had discus sed and we ' re at the point where 

Ed had t aken his sensor off and put some more electrolyt e in 

there and glued it back on again . For some reason , it didn ' t  

have high bit rate and we couldn ' t  check i t  prior to LOS . That 

t ime they said hold off on the suit ing t ill we could check it 

on the next pass . We dec ided we didn ' t  want t o  do that and 

I ' m  glad we continued ahead with the PGA donning .  Otherwi se , 

we wouldn ' t  have made it . As it was , we were only a few min

utes ahead of the t ime line for Ed ' s  IVT into the LM , and I 

think that if  we ' d  waited to check that sensor that we would 

have fallen behind . 

MITCHELL The ground suggested we change out the harness . There was no 

time to change out the whole harness  and it ' s  well we did not 
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ahead and change that one sensor , without checking it out . So , 

we went ahead with the donning . Fortunately , we changed the 

right one and it worked out well . The reason we weren ' t  getting 

a solid checkout was that the Hi-gain antenna was oscillat ing 

and was not gett ing a solid lock-on on high-bit rat e .  We 

guessed right and it worked out okay but it could have been 

sticky if we had waited a bit longer . 

Did you have any trouble donning your PGA? 

MITCHELL No . I would like to  make a couple of comment s on the way the 

SHEPARD 

two of us went about doing that . Gett ing into the PGA in 

zero g is reasonably a "no sweat " operation .  We ut ilized the 

tunnel as the donning stat ion and one at t ime pos itioned the 

PGA in the tunnel , and then j ust slid into it , with the other 

crewman helping to pull up the zipper . It worked out very 

smoothly . The tunnel makes a very nice donning st at ion in this 

case , with the second crewman helping maneuver the z ipper . I 

guess  Stu might have some comments s ince he did do hi s by 

himself . 

It was originally planned that I was going to  try to help Stu 

but , by the t ime he got to putting his PGA on , it was t ime for 
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where that happened.  

I don ' t  think there was anything that was holding us up . I 

cleared the tunnel before I put on my suit . I cleared the 

tunnel early and that was what it was . So , we had the tunnel 

open and everything ready to go . Then I got the suit on and 

that was it . 

Well , did you have any problem getting your suit on ? 

No , not at all . 

I gue s s  the point is  that it is  preferable to have one of the 

other two crewmen help the CMP , but in the event that the time 

line does not permit it , then he ought t o  be donning hims elf.  

I don ' t  think you need to plan on helpers becaus e the CMP ' s 

suit i s  lighter and eas ier to handle than the other two . Dur-

ing all the suit donning that I did in preflight , I always 

donned it myself us ing the lanyard , so I was well trained . The 

suit goes on easily .  It ' s  a 2- or 3-minute operat i on aft er you 

remove the suit from the bag so there is no reason at all for 

anybody to wait around to help the CMP . 

For the record , Ed will st art again with the power switchover 

at 101 : 5 4 .  
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I had hoped to have a little bit of pad on that t ime when we 

went in but , due to the slight holdup on the sensors , we were 

right smack on the t ime line . I don ' t  recall that we ever 

gained any t ime on the t ime line until very late before docking . 

Did you have any problems with the tunnel open at that point ? 

No , we ' d  been in and out of the tunnel several t imes at that 

point . There were no problems on any of the tunnel work . The 

docking tunnel had not slipped any during the LOI and DOI burns . 

The roll angle was exactly the same . 

Okay , so no problem with the tunnel mechanics and pretransfer 

operation .  Concerning the IVT phas e itself , there were no 

problems . Of course we yelled back and forth a couple t imes 

during the tunnel act ivity to be  sure when the drogue and the 

probe went back in that the lat ches had properly captured . 

The decal calls for two checks . One when I first install it 

and one j ust before I preload . And both times , it looked good . 

I had no trouble hearing through the tunnel . 

We tried this twi ce , j ust to make sure of the probe operat ion .  

We tried a couple of times just t o  b e  sure that the probe 
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that t ime , we che cked the preload and it did in fact work nor-

mally both  t ime s . 

They di d c all us and you took a tool R with you . 

As far as the c ondit i on of the CSM thermal c oat ing , we had in 

fact looked at it before b ecaus e we ' d  b een there a c ouple t imes 

and not i c ed no prob lems with it . As a matter of fact , I di dn ' t 

see  anything that looked unusual in any of the vi sual ob s erva-

t ions of the CSM at any t ime . 

Concerning 1M entry status checks , transfer of equipment , and 

housekeeping , the general c omment can be  made that the night 

b efore you ought to  go  over that entry che ck l i st and be  sure 

that you know where everyth ing is that you need . If  that ' s  

done , everything ought to be  pretty straightforward from there 

on out . The t ime line is adequat e ,  a s suming that you h ave no 

malfunct i ons t o  contend with and as suming that everyone knows 

where his  equipment i s  and that it ' s  organ i z ed and ready to go . 

Power t ransfer to  the LM went as advert i s ed .  There were no  

problems . 

My suit c ircuit integrity check , where I put on my helmet and 

gloves and run through the int egrity check -- I had my mind on 
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going right by the decal or the checkli st , whi chever one I 

happened t o  b e  us ing ; making sure I didn ' t  mi s s  any steps . 

I start ed off us ing the decal , and the integrity check was 

not looking right so I got out the syst ems checklist and pro-

ceeded st ep by step and it still didn ' t  look right . The prob -

lem i s  where the flow i s  still on the other two hoses . 

Somewhere  it may say t o  turn that o ff b efore you di s c onnect . 

Before you start the suit c ircuit int egrity check , both those 

other two hose s  have got t o  b e  off and it doe sn ' t  spe c i fically 

c all that out on the checklist . So , I was trying to pump up 

my suit c ircuit with flow going into the cab in from the other 

two hos e s . So I followed the decal instructions , then the check-

list  instruct ions , and then I c oncluded that this  wasn ' t  going 

right . Then I started things that c ould affect it and ,  sure 

enough , the suit flow was off . So , that probab ly held me up 

5 minut e s  or so  and I ended up with the c ab in close around 6 .  

Onc e I turned those off the int egrity check proceeded with no 

problems at all . 

c 
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8 . 0  LUNAR MODULE CHECKOUT THROUGH SEPARAT ION 

We will put our c omments on the 1M and CSM t ogether at this  

p oint . We ' ve c overed IVT . I n  the interest o f  spee ding up 

this deb ri e fing , we went right down the che cklist like the 

other people di d .  E d  and I b oth h ad a c opy o f  the act iva

t i on che ckli st . Unti l  we come t o  s ome anomalies , j us t  

as sume that we don ' t  want to  make any comments .  The che ck

list  was adequate . The primary EVAP control h as been 

document e d .  

W e  ran through the che ckli st  enough t imes that I felt his  

che ckli s t  and mine were c oupled t ogether quite well . They 

really flowe d well . We had no troub le at all .  It was j ust 

like a SIM without any malfunct i ons . 

That ' s  ri ght . We di dn ' t  h ave any prob lems . We had gone 

through docking SIMs a number of times us ing CMS and LMS 

together at the Cape . We fe lt real s ol i d  with that . 

The re s eeme d  t o  b e  moisture on the windows of the LM. At 

102 : 32 ,  we turne d on the LM window heaters on b oth s i des t o  

get the moi sture out . The moi sture was le ft over from Flori da 

as far as I can t e l l .  I think the moi sture c ame from the 

previ ous IVT and the water  vapor that we le ft in there from 
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heaters on , and it ' s  obvious when the windows get t oo hot . 

You can feel the he at on your face s o  you turn the window 

heat ers off.  It ' s  as s imple as that . It ' s  like de frosting 

the windshield of your car .  N o  problems with the I MU  coarse 

aline and all the other mental arithmet i c  as s ociated with it . 

MITCHELL Down to the as cent b attery activati on che ckout , we had abs o-

QUERY 
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SHEPARD 

lutely nothing. The as cent batteries checked out j ust e xactly 

like they had done in TLC with b attery 5 reading 0 . 3  volt low . 

It was abs olutely s t ab le with no change . 

We have one comment on RCS pressuri z ation .  I believe a main 

shut-off valve , s ome way or another , was cycle d clos e d .  I t  

s eemed that when w e  cycled a main SOV open , i t  cli cke d as 

though the valve h ad actually cycle d .  We s aw no anomalies on 

the t alk b ack at all. We did hear what appeared t o  be  the 

cycling of the valve when we moved that . 

Do you fee l  the landing gear deploy? 

You c alled us and I heard the shutte r .  

We de ci de d  ahead of  time t o  try t o  t ransmit when w e  were 

going to us e the repress  valve in the LM because that makes 
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gear was going t o  deploy s o  that we wouldn ' t  be ups et . 

I went t o  my window then . I looked in the tunnel at that 

time , s o  I di dn ' t  s e e  anything. But , I could fee l  it shutt e r .  

MITCHELL The temperatures o n  the quads , when w e  s t arte d  RCS pre s s uri za-

t i on were 150 , 140 , 140 , 150 in that orde r .  

SHEPARD We have numb ers for the temperatures , pre s s ures , and mani-

folds , et cetera,  if anyone needs them . It ' s  all written 

down . 

MITCHELL RCS checkout went right by the b ook .  

SHEPARD It was as advert i s e d  all the way through . 

MITCHELL Pads c ame up in good form . We came up even a little better , 

e arli er than the t ime line shows . All went smoothly . I 

mi ght add that , in SIM , we generally ended up with excess  t ime 

in the act ivat i on port i on b ut due to  our des i re to  che ck every 

item and mark it off the che ckli s t , we were except i onally 

s low and thorough s o  there was not an exces s of t ime in that 

time line . It  was c omfortab le and i t  gave y ou plenty of t ime 

t o  do it  s lowly , thoroughly , and met i culous ly without a great 
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ext ra 45 minutes . 

We di d st art having t roub le with our steerab le S-b and antenna 

at this point . This i s  the only anomaly th at we had and we 

might as well di s cus s it at thi s  point . 

The sympt oms that we s aw onboard were an os ci llat i on of the 

S-b and steerable antenna and an occas i onal popping of the 

circuit b re aker without the steerab le antenna hitting the 

stops . Now ,  I ' m aware that it pops the circuit b reaker when 

it hit the stops . Somet imes it di dn ' t  do that when , for one 

re ason or anothe r ,  we lost the s i gnal from the ground.  As 

s oon as it st oppe d ,  or hit the ci rcuit b reake r , or when the 

S-b and noise  came on , I ' d  cat ch i t .  But there were two or 

three times during the mi s s i on in whi ch th at ci rcuit b re aker 

popped and the nee dles were still showing on s cale . At 

least the indi cat i on t o  me was th at the ant enna had not gone 

int o the stops . 

During this act i vat i on ,  we had one nee dle , the pitch nee dle , 

th at was not indi cating . The antenna apparently was moving 

and operating properly , but the pit ch nee dle would not indi-

cate . When I fi rst s aw it , the nee dle was hard over on the 

plus stop . I thought that I had s lewed into the stop .  I 

c 
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was not moving . Then , in coordinati on with the ground we got 

the antenna locked  on and i gnored the pit ch nee dle . S ome 

time after that , we obs erved the needle was funct i oning again . 

From that point on , our prob lems seemed t o  be  spuri ous and 

random. I ' m  unab le t o  coordinate  as to when the ground 

dropped an uplink s i gnal whi ch would caus e .  us t o  b re ak lock 

and s lew int o  the stops . My indi cat i ons on b oard were spuri ous 

and random driving int o  the s t op , popping o f  ci rcuit b reakers , 

and s ometimes popping o f  circuit b re akers without dri ving 

int o  the stops . 

The S-b and antenna was e xceedingly noisy , and I ' m aware that 

that ' s  a noisy antenna.  It  was noi s i e r  than I h ad heard in 

spac e craft che ckout . It s eeme d  to  dither a gre at deal . The 

s ound was like gears about to come apart when it was ditheri n g .  

Yes . W e  veri fi e d  that only after  w e  were on the lunar surface , 

and we h ad a look at it  in  the shadow of the LM .  The re was 

a lot of noi s e . 

MITCHELL But it turns out , it ' s  the s ame noi s e  we heard on the groun d .  

W e  could see  it dithering in the shadows . I can ' t  think of 

anything more t o  s ay ab out that . Our indi c ati ons were very 

spuri ous and random on b oard .  
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As a res ult of the S-b and prob lem , we were a little bit behind 

the time line . I called up P47 ,  and we weren ' t  quite in the 

AGS so we h ad t o  ask Stu t o  hold off for a few seconds pri or 

to undocking. But it was only a matter of 5 or 10 seconds , 

I guess . 

MITCHELL The AGS came up on 47 .  

ROOSA You s ai d ,  " Give me ab out another 5 seconds . " I wai ted 5 ,  

and I s ai d ,  "Are you re ady now? " and you s ai d  yes . 

MITCHELL The ground wanted us to re cy cle the steerab le ant enna on ce 

more and we were clos e to SEP . I requested we stay on OMNI 

be caus e I di dn ' t  have time to mes s  with it at this part i cular 

time . 

ROOSA After you get the 1M out on the end of the probe , you ' re 

s itt ing there in SCS control , low rate , and min dead b and. 

The che ckli st doesn ' t  call for LIMIT CYCLE ON . I think it 

prob ably should , be caus e during the SIMs , once with the LM 

on the end of the probe , I got a little perturb ation and 

started this const ant roll fi re . When you have all eight 

roll j ets enab led under that SCS min load confi gurat i on , 

you ' re going to bang in roll i f  you are ever perturb ated.  

I aske d Phi l S chaefer if anyb ody was concerned ab out this , 
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roll j ets with the 1M on . During the actual s eparat i on ,  thi s  

puls ing start e d  be fore I ever extende d  t h e  prob e . I got a 

litt le perturbat i on o f  s omething , maybe the S-b and antenna 

on the LM , so I s t arte d  this os c illat ing in roll be fore I 

ever e xtended .  I turne d off four of my roll j et s , and this 

di d away with the problem. I originally prop os e d  we s ep 

with four roll j et s  off.  What you ' re doing i s  taking away 

e i ther a Y or Z t rans lat i on .  I f  y ou nee d  it , y ou could 

bring i t  b ack on . I turne d off four of the roll j ets . That 

s olve d my prob lem. The LIMIT CYCLE ON may s o lve the prob lem , 

t oo .  I never  looked at that . Then I get the EXTEND swit ch , 

and the probe c ame out i n  a hurry . It went right t o  the end . 

I think it had at least two rebounds . I don ' t  know if we had 

the third one or not . Were y ou counting them over there? 

Just a couple was all . 

Then it damped very fast and was steady .  The rest of it 

went per  the che ckli s t .  I held the swit ch and b acked off .  

I t  looked  like i t  went real smooth . I don ' t  thi nk I per-

turb ate d  the LM at all . 
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There was no readout at all in P47 ,  s o  we di dn ' t  integrate 

any DELTA-V at all during that s eparat i on .  It was smooth . 

On docking and s eparat i on photography , I had the DAC running , 

and I shot 10 frames with the Hasselb lad. As you moved on 

out and pitched ove r ,  you turned on the t racker light . It 

worke d like a charm. Then you turned it off and that was the 

last I s aw of you for a couple of days . 

MITCHELL We went right by the book on 1M photography with the Has s el

b lad and the 16 mm .  

We had a litt le confli ct at one point . Remember ,  Stu , CMC 3 

and S CS wi de dead b and? 

ROOSA Yes , I think that ' s  your terminology . 

MITCHELL It ' s  prob ably a s emant i cs problem , b ut nevertheless , it caus ed 

you to stop and think . 

MITCHELL For RCS che ckout , our che cklist calle d for wi de dead b and 

att itude h old and you s ai d ,  "Okey , I 1 m  CMC free . " I s ai d ,  

"No , we need att itude hold wi de dead band. " You s ai d ,  "Mine 

s eys CMC free . I '  11 give you SCS wi de dead b and. " I s ai d ,  

" Gre at . " 

ROOSA My che ckli st j us t  s eys free for the RCS hot fi re . 



SHEPARD It ought t o  be . 

MITCHELL That ' s  right . 

ROOSA You shouldn ' t  even s ee anything for the cold- fi re che ck . 

MITCHELL That ' s  prob ab ly ri ght , e xcept my che cklist s ays veri fy .  

ROOSA That i s  an are a  of confus i on ,  b e c aus e we s·at there in a 

dead b an d .  We were in 5-degree de ad b and.  

MITCHELL That s hould  be  quite  adequate for what we wante d  to  do . 

8-9 

ROOSA Yes , 5-de gree de ad b and is in the DAP and that ' s  what we 

were s itting i n .  Then when you s ai d  t o  veri fy for the RCS 

che ckout - -

MITCHELL Veri fy h i gh bit rate  with MSFN and CSM in wi de dead b and , 

at att itude hold . I f  you ' re s itting there in it , there ' s  

really not much point in s aying anything for a cold- fi re 

che ck . Y ou ' ve att itude cont rol , anyhow . 

ROOSA Yes . 

MITCHELL We prob ab ly ought t o  t ake that out and delet e any re fe rence 

to it . 

ROOSA Yes , the first thing I get on an RCS che ckout is hot fi re . 
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That 1 s ri ght . We di d t alk ab out that . 

So what we ' re s �ing is , on 1M activation che cklist page 2-2 3 , 

s crat ch paragraph 1 ,  veri ty .  We ll , you still want t o  ve ri ty .  

MITCHELL You want to veri ty high bit rate , but you don ' t  need t o  s �  

anything ab out attitude h old becaus e you' re i n  att itude hold 

anyhow , and you ' re doing cold firing.  So , it does n ' t  make 

any di fference . It is j ust an adde d are a of confus i on .  

SHEPARD Just veri ty high bit rate and then s cratch the rest . 

MITCHELL Yes . 

SHEPARD After undocking I de ci ded I was going to try to fly puls e as 

much as I could t o  s ave gas - everything else being equal in 

the controls systems , and of cours e it was . We had no cont rol 

system problems , so most of the time I was flying puls e .  I 

had no prob lem in handling the 1M in PGNS puls e . It handles 

real well that way , parti cularly with the heavy separat i on 

wei ght . Changes in rate and attitude c an be very di s crete 

and pre cise . S o , undocking , formati on flying , and t racking 

during the SEP were no problem at all . 
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I di dn ' t  do any format i on flying . I j us t  left you ; and I 

looke d  over and t ook p i ct ures . At that p oint , I s t arte d  my 

maneuver t o  the low-altitude landmark-tracking mode . You 

were on your w ay .  
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9 . 0  PDI THROUGH TOUCHDOWN 

Okay . There were no problems with AGS init iali zation and no 

problems with the DPS throttle che ck . 

The camera setting in the 1M time line book , right after AGS 

initiali zat i on on page 1 ,  had a c amera setting of  2 . 8  on the 

Hasselblad . It seems strange now , but at the time , we didn ' t  

think there was a 2 . 8 and I don ' t  think there is . The lowest 

indi cated s etting on that ring was f / 5 . 6 ,  and we marked that 

in here . We ought to check that out . 

Yes , we didn ' t  know where the f/2 . 8 c ame from . That ' s  why 

we c ircled that one . 

On the first approach to the landing s ite , we had inert ial 

attitude of 325  indicated . I flew to that . The fl ight plan 

indicat ed 325 , and I went to that attitude . But , it didn ' t  

give us quite enough of a look at the approach ing hori zon . 

I made a comment here that we use 33 5 ORB rate  att itude as 

being a little bit bett er during the landing phase . Even 

with that attitude , I was unable to pick out Cone Crater and 

the landing site  on the first pass . The 1M rendezvous radar 

checkout , in compari son with the VHF ranging on the command 

module , went j ust about as advert ised .  On our first P52 , 
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we dec i ded we were going to  run those two at the same t ime . 

We eventually worked it out with the CDR on the AOT and the 

LMP on the DSKY . Once we got into att itude and shi fted into 

pulse ,  I would take over the j ob of pulsing on the star and 

marking . I think it worked out pretty well . We had a nominal 

5 differenc e that I was pleased with . We had four on the very 

first one , with torquing angles of all les s  than 0 . 1  degree .  

I felt very good about that first P52 . This  is where you 

went to secondary transponder . 

Yes . 

You want to comment on that at this time? 

We went to s econdary transponder on ground call . They were 

trying to stabilize the steerable to s ee if we could get it 

to maintain lock a little better . I don ' t  recall the result 

of that exc ept at that parti cular t ime I thought that going 

to s econdary seemed to stabilize the operat ion of the st eer-

able . Subsequently , we had more problems with it . 

At 105 : 30 ,  right after the first P52 , we went into an LPD 

CAL . This  was primarily for the ground people and also to 

give us confidence in the LPD . It ' s  not hard to do onc e 

you ' ve fini shed the P52 . You ' re in that mode , and i n  calling 
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up the LPD in P 52 is no problem . We went right on through 

that and showed that we had a zero error i n  azimuth and only 

l degree error in elevat ion . So that made everybody feel 

g ood about the LPD . 

The AGS CAL on page 2 of the 1M time line has a rough , rather 

elaborate procedure s etup to hold the 1M angle s so that we 

don ' t  get an error in the CDUs .  It  turns out , we  really 

don ' t  need thos e elaborat e procedures . By calling up VERB 60 , 

Al had the rates down under 0 . 02 deg / s ec . We could have 

stayed in FREE after we nulled those  rates and held it through-

out the whole period of the AGS CAL . I would suggest s impli-

fying procedures . That ' s  the way to go , rather than wait ing 

the 2 minut es and going back to attitude hold , stabilizing 

your rates , and then going back to FREE again . In this case , 

the rates were stable . They were just hang ing right in there . 

We tracked Stu duri ng the C IRC burn , here again , in pulse ,  

with no problems . Now you ' ve got the camera going and I guess  

Ed  had s een some light out there . 

No we had not . We might comment that during the CIRC burn , we 

thought we would see the SPS light up . We did not . We were 

a little puzzled becaus e we didn ' t .  Just a few seconds later ,  

he burst into sunlight , and he was right where he was suppos ed 
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to be . We could see him in sunlight , but we never did see 

the SPS light up .  We haven ' t  s een the film , s o  I don ' t  know 

whether there ' s  anything on the film or not . 

We didn ' t  see a thing out there at ignit i on .  I know we wer e 

looking at the right plac e ,  becaus e he was right at zero 

zero when he came out into view .  

That ' s  very surpris ing because we had the right att itude . We 

expect ed to see that eng ine light . 

We ' ve gone through SEP burn as far as the 1M is concerned . 

Do you want to bring the CSM up to same spot , Stu? 

After I had you out of the window , I went right into my low 

alt itude and landmark tracking on 14-1 .  

W e  didn ' t  really get in your way that much . 

As I came in as before on the low altitude pas s on H-3 , the 

low-altitude landmark tracking was a lot eas ier than what I 

had envi s ioned . It was a " no sweat" operation .  I ' ll bet a 

fri endly 6-pack that this low-alt itude is j ust as good as 

high-alt itude tracking . I haven ' t  heard any comments from 

FOD , but I think it ' s  something that you could count on with 
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c ert ai nty . It ' s  not an unknown thing that you may or may not 

get . I had no trouble p icking up the targ et . 

From then on , I went r ight down the checklist unt i l  we got to 

the C IRC burn . I was quite surpri sed at the C IRC burn . I 

had a 2-ft/s ec overburn . Every time in  the simul ator , you 

ended up 5 degrees off in att itude , and this is  bec aus e it ' s  

such a short burn it ki cks you off . You don ' t  get back into 

the narrow dead band so you ' ve drifted  off a littl e  in att i-

tude . The burn itself was j ust like the s imulator , with the 

exc epti on of the overburn .  Later on , they chang ed the CMC to  

alleviate  this . I had to use  some RCS . I was backed down a 

bit . I got it back to  1 ft / sec  to  sat i sfy the trim rule . 

Other than that , I had a lot of time getting ready for it . 

I j ust eased on into  it , and it was a normal burn with the 

exc eption of the over-speed . 

I have a comment we overlooke d .  I t  c oncerns c oming up on 

the first pas s around LOS t ime on page  2 of the 1M time line 

book . Al and I had generally pract ic ed P52 with both of us 

doing it . On this pas s , we had the first ind i c at ion of th e 

abort problem . We als o  had the S-band giving us a little 

bit of trouble .  About that time , the ground was trying to 

read up the PDI zero pad . It made the time of LOS a very 
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great problem . We had to shift to the mode where Al did the 

P 52 by himself , whi ch is probably a good idea , anyhow , with 

j ust a little bit of help from the LMP . I was busy at that 

point and couldn ' t  help him as much as we had pract i c ed .  I 

think the reason we hadn ' t  practiced it was that the s imulator 

does n ' t  give you a very good indication of when the termina-

tor (when darknes s ) starts . We have probably · cheat ed a little 

bit on time during s imulat ions and started that P52 early , 

as we didn ' t  really have a good indicat ion when the t erminator 

oc curred. Consequently , we ' d  get started earlier and have 

more time than is actually available . I think it probably 

would be a good idea for subsequent crews to practice  that 

darknes s LOS t ime line in a more realistic fashion than we 

did .  

Concerning the pads , it seemed a s  if I was always having 

comm troubles , and it was touch and go whether or not I was 

going to get all these pads . 

You were doi ng a P 52 at that same time , weren ' t  you? 

Yes , but that ' s  no problem for me . It was the c omm . Finally , 

Fred j ust  said that he was going to read them t o  you , and I 

c ould g et mine lat er .  As it turned out , the c omm was in and 
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out . It was in when I needed it , and I did get all the pads 

right . But it ' s  fairly rushed i f  you ' re havi ng c omm troubles . 

Was there an att itude problem there?  

I gue s s  so . We ' ll have to  wait unt il we t alk to  the MOCR 

troops to see  what their ideas of the c omm troubles  ar e .  

We were both having trouble at the s am e  time . 

I spent 10 days in comm trouble , it s e emed l i k e . My downl i nk 

was so  noi sy that they turned it off as we approached PDI be-

c aus e it was interfering with your c omm . So , c omm was rag-

ged throughout this whole period . 

Well , after C IRC , we pres surized  the DPS . Th at went as ad-

vert ised  with no problems . But at any rat e , our checkout 

was right on the money with no problems th ere . Next we made 

a lan d i ng r adar c he c k out . Then we had s ome p ads . 

I copied  the pads . I had no problems t h ere . 

While he was doing that , I ran the LPD alt i tude c h e c k . I 

think it ' s  good becaus e it gets you in att itude tracking the 

surfac e and gives you more fam i l i ar i t y  w i t h  what the surfac e 

looks li ke from that alt itude . I don ' t  know t h e  ac curacy o f  

i t . We c am e  up w i t h  a value of 49 000 f e et b a s e d  upon 
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procedures that we  used in tracking it  to  a 50-degree yaw 

instead of the inertial ,  at an ORB rat e  att itude . 

Anyway , it put s you in a good position to  obs erve the landing 

site . As far as the attitude was concerned , we were in the 

right attitude . We pitched over , and using our 1M ground 

track chart , had no problem at all in spott ing it thi s t ime . 

It looked like it was supposed to  look . Thi s is at the point 

where we were tapping the panel to  g et the ABORT button reset , 

or get the ABORT dis crete reset . It didn ' t  take a great deal 

of t apping . It seemed like j ust a few taps on the CDR s ide 

of the ABORT button -- away from the ABORT STAGE side , on the 

left hand s ide of the button , kind of all around -- seemed to 

reset it without too much work . So on each ground call , we 

t apped on it with the flashlight or pen , and it reset very 

nicely .  As far as the abort problem is concerned , I ' d like 

to make a c omment here that we appreciate  the ground holding 

off on that . I 'm sur e  there was a lot of consternation on 

the ground , a lot of work going on , and we were aware of this 

becaus e of our familiarity with local procedures . 

We cont inued on with things that we had to  do in the t ime 

line , and I thought the informat ion pas sed up on that part icu-

lar procedure for sett ing up that bit was exc ellent , as far 
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we ' re conc erned . It came up to us when the ground thought 

they had a solut ion -- the best one they had at that part icu-

lar point . We cop i e d  it down and were , I think , complet ely 

aware of the rami f i c at i ons of it . So  I thought that , pro-

c edurally , it  was handled extremely well . We were able to 

pre s s  on to  the next P52 COAS calibrat i on , and the P63 i nit i al 

logarithm t est ECS checkout . There are no. comment s at th i s  

point . All the way through thi s  thing , we ' re staying right 

on the t ime line , gett ing everythi ng done that had t o  be done . 

So , it ' s  obvious that we were able to pre s s  ahead with our 

t ime l ine while  the ground was wrestling with the problem . 

So , I think that the way that was handled was extremely well 

done . It didn ' t  bother us at all , although , we knew that 

everybody was working on it . We were able to pres s  ahead 

with a minimum amount of concern . So that bring s  us  right on 

down to PDI .  I ' ll stop there and see if  Stu ' s  got any com-

ment in that t ime period from C IRC to PDI .  

I tracked 14-1 high altitude , and then I had COAS calibrat i on .  

All that went well . All the spare t ime I had , I was working 

with the Hycon becaus e we were coming up to  the point to run 

through the proc edures they pas sed up to me before . I gue s s  

I c ould tell things  were g ett ing tense down in the MOCR be-

cause Pet e  pas s ed me up my own LTC photo pads here . I got 
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the Hycon all s et up ; however , it still was clanking and b ang-

ing so  I elected not to  shoot the LTC photo pad t arget 12 . I 

thought maybe we would get the Hycon fixed . At this time , we 

really didn ' t  have time t o  talk over the Hycon problem . My 

downlink was noisy , so  they didn ' t  want me saying much . I 

didn ' t  know if we were going to fix it or not , and I didn ' t  

want t o  waste the film .  So , I elected not to · shoot t arget 12 , 

but to go ahead and shoot the landing . I figured that was a 

one-t ime opportunity , so  I shot it , even with the Hycon bang-

ing on me . Other comment s  I have that deal with the hand-

held photography , I ' d  rather c over lat er . 

Agai n ,  the procedures to  get around the LGC abort never rushed 

us at any time becaus e we practiced so many malfunctions dur-

ing SIMs and in the I.MS so  many different ways , many of whi ch 

were not in the ground rule limitat ions . In other words , we 

went ahead and practiced steps using more degraded modes than 

the mission rules would allow during an actual cas e . I think 

because of the combinations of the use of PGNS , AGS ,  ATT HOLD , 

and manual throttle on both sides of the cockpit , that the 

unusual procedures experienced in the actual flight PDI s etup 

were not too unfamiliar . We felt comfortable about b eing able 

to cope with these unique setups . 

tllNflDfNT 
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As far as I was concerne d ,  I thought it was pretty good c om

i ng i nto  PDI .  Onc e we went through the f i nal trim , got the 

inhibi t  in  there , then I felt l i ke we were home free . Of 

cour s e , I was a little naive at that point about the landing 

radar . But I didn ' t  really feel too unc omfortable at that 

point as far as the procedures  were c oncerneJ . In reitera

t i on ,  I thought the ground handling of that s ituat i on was 

excellent as far as we were concerned . 

Yes , the procedures that came up and the underst anding of the  

problem c ouldn ' t  have been better . The words
. 

that c ame up 

were j us t  the right words , and Al and I had no doubt s about 

what we were supposed to do . Pers onally , we had a great deal 

of confidenc e that what you were pas s ing up was going to work . 

So , we felt real good about going i nto  PDI .  

We di dn ' t  have much o f  a cho i c e . It was e ither try that or 

g ive i t  up . 

The manual throttle-up went j us t  as advert i s ed .  We had aut o

ignit ion . I gue s s  there must have been s ome quest ion about 

whether the igni t i on was auto or manual bec aus e Bruce c alled 

up one t ime . Apparently I didn ' t  s ay that it was aut o .  But 

it was an autoigni t i on .  
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I was a little concerned because we were still having antenna 

problems at that point . We had this little dis cussion about 

whether to go down on OMNis or not . The word was to go on 

OMNis . I guess  I felt a bit apprehens ive about going on OMNi s  

with the problem w e  were having with the abort button . How-

ever , s ince there was no alternat ive , that was the way we had 

to go . 

Well , as far as the procedur e  was concerned , I guess , again ,  

we did it as it was handed up . It became obvious that things  

were working becaus e ,  as  soon as  you set the guidance bit , 

it j umped right on down . It didn ' t  go to a nominal angle 

at that particular point becaus e it had been sitting essen-

tially at the ignition att itude where it was apparent that 

guidance had initiat ed ,  and PGNS was happy with it s elf . So 

that give us a little more confidence that things  were going 

along well . We had a NOUN 69 updat e of 2500 feet . Wasn ' t  

that about it ? 

It was 2800 feet , which we had pract iced ,  and that went in 

with no strai n .  

Everything looked nominal up unt il we began to  get concerned 

about why the landing radar wasn ' t  getting a good data signal 
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into  the c omputer , becaus e the light s t ayed on on the DSKY . 

I 'm sure  that was being dis cussed on the ground as  well as in  

the cockpit . The call , j ust like the landing radar breaker , 

obviously was an exc ellent c all and that s aved the day . So , 

we pre s s ed on down aft er that . I c an ' t  s ay enough for the 

ground people on that part i cular c all . The updat es after we 

went to the VERB 57 c onvert ed immedi ately and made us feel 

pretty good . We wat ched them for a while , of c our s e , but 

pre s s ed ahead . 

Normally , aft er throttle down , I had made a habit of swit ch-

ing to PGNS attitude hold to pract i c e  flying the error needles 

a little bit during that t ime peri od . It helped t o  get a 

feel for how the vehi cle was going to handle in that mode 

lat er on . We di d not do that this  t ime because  we were wrapped 

around the landing radar updat ing problem . However , I would 

s t i ll suggest it , I think . From my point of vi ew , it gave 

me con f i dence being in the suited mode in the real world for 

the first  t ime with the vehicle  flying j ust about like it was 

supposed to . We came on down to P64 ,  pitchover , and th ere it 

was . The landing area model was exc ellent in that respect . 

I t  was an exc ellent trai ning tool , and there was no problem 

in recogniz i ng immediat ely where we were . I think that was 

probably obvi ous from the in-flight voi ce c omment s .  There 
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was no quest ion about where we were . I f  we hadn ' t  been there , 

there might have been some question about where we were . But 

fortunat ely , we didn ' t  have to make that kind of in-flight 

t est . One LPD was used , I think one left , to des ignate t o  

the point that I ' d  originally thought was the right one , 

s lightly south of trac k .  The LPD stayed good up unt il the 

point we got below 1000 feet . Then , it appeared as though it 

was going in a little bit short , right about in the middle of 

Tri plet . So , I t ook over in  PGNS , ATT hold ROD mode at that 

point . At that point , it became obvious to me that I didn ' t  

want t o  land south o f  track because the crat er s i ze was a 

little too large ,  I thought . So , I flew her on over us ing 

bank angle closer to the nominal original int ended landing 

point where it looked a little smoother . We used the same 

techniques that we used in the LMS . Ed was ins ide the cockpit , 

mostly , giving me values o� velocities , and I was out s ide the 

cockpit , mostly .  

I think that was the part that looked very smooth , relatively 

smooth , and I landed .  The control of the vehi cle I thought 

was good . Here agai n ,  of course , I did practice  with the LLTV 

as well as the LLRF , and in the LMS . I �elt completely com-

fortable and completely in c ontrol of the vehicle all the 

time . The landing spot did turn out to be slightly on a slope . 
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I don ' t  think that was because of touchdown velocity , whi ch 

must have been pretty low . We didn ' t  have any stroking of 

the g ear at all . The 1M ended up in about a 7-degree r ight-

wing-down att itude , whi ch was exactly that of t h e  s lope of 

the hole in whi ch we had landed . In  r etrospect , maybe a 

little higher H-dot would have been better . We ' d  have ended 

with the vehicle at a more level att itude . But , i n  any 

event , with the combinat ions of s lope , 7 degrees was not bad . 

For touchdown , we had the habit of wait ing ab out 2 s ec onds 

aft er the lunar cont act l ight c ame on before shut t i ng the 

eng ine  down . From the looks of thing s , we actually were on 

the ground and st opped before the eng i ne shut off . I t  m u s t  

have been a pretty light touchdown . 

From my point of view , after the last part of  the des c ent , 

from the t ime the radar c ame i n , things  were f'air ly nom i nal . 

The AGS was updat ed  on s chedule . The camera was start ed on 

s chedule and the check l i s t  was followed complet ely the rest  

of the  way down . It appeared to me that , when we pit ched 

over , Cone Crat er was right where it  should h ave been . Al 

went ahead and made his  rede s ignat i ons . It  appear ed tllat 

the program was t aking us to a point j ust short of North 

Triplet ; at whi ch point , Al took over and flew i t  on acro s s  



9- 16 

MITCHELL 
( CONT ' D ) 

SHEPARD 

North Triplet . From that point on , the landing was absolutely 

nominal , nothing different than we practi ced during nominal 

SIMs . 

There ' s  one thing I had int ended t o  do , Ed , and I didn ' t  do . 

Assuming everything els e  was normal , I was going to ask Ed 

to swit ch over and take a look at the landing radar and the 

cros s point ers .  But , that ' s  one thing we just never did get 

done . It was going along fine , and I didn ' t  th ink of it at 

that point . You didn ' t  do it ; s o  I don ' t  have a real good 

feel for what the landing radar was doing to us during the 

final 200 feet of des cent . But the dat a  obviously c an show , 

at least , what it was doi ng as far as the TM was concerned . 

During the final approach , the vi sible landmarks were great . 

The zero phas e was not a problem becaus e we were approximat ely 

14 degrees off the Sun angle . And at no t ime did I notice  

any problem at all with Zero Phase during the final approach . 

The elevati on and distanc e estimat ion of landmarks is  always 

a problem as far as I 'm conc erned . About the only thing I can 

recommend is  that the CDR carry in his head the geometry of 

the landing site , the s i ze of the craters , and the differenc e 

between the crat er landmarks that are used . He should know 

exactly what thos e distances  and dimensions are ahead of 
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t ime . That ' s  one thing you ' ve got to  memori ze bec ause as 

far as I 'm concerned , at least , even the L&A doe s n ' t  g ive you 

the feeli ng of looking at a c rat er whi ch i s  unfam i l i ar to you 

and say i ng that I ' m 5000 feet above t he ground or 2000 feet 

above the groun d .  It ' s  j ust someth ing that you can ' t  do -

you can ' t relat e it to your Earth-bound exper i ence . 

The ut i li z at i on of the LPD was good . No problems there . 

Manual control has been covered . There were no problems  

hoveri ng . I believe that we had l e s s  problem with dust than 

they ' ve had b efore . I th ink it ' s  becaus e , as we comment 

later on , the surfac e of the g eneral area in whi ch we landed 

was le s s  dusty , that i s , exc lus ive of the dust around t h e  

rim of  crat ers . The general area appeared t o  have l e s s  du:c; t  

and we c ertai nly had n o  problem with dust at t o u c h down . I 

referred to the cross  point er s  dur ing the f i nal stages  o r  

the des c ent at les s than 100  feet , but only to as sure myc >=' '  � 

that I had done the best I could as far as cross  velo c i ty 

was conc erned . The dust was obvi ous , but you c ould als o  s c- �  

the rocks through the dust . We had no problems  her e .  I 

think we had a touchdown that was very l ight , j ust a lit t l '=' 

plop when we hit the ground . 
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Yes . That ' s  what we had pract iced because of the dust prob

lems . When we went into the ROD mode , we leveled out on ROD 

and kept it flying on over until I was sure we were to Trip

let and into that area where we want ed to land , then we started 

on down . I might add that looking at the film of the descent 

last night the dust problem appears a lot worse on the film 

than it appeared to  me on the window. I thought I could s ee 

it a lot better . 

You probably would , in any event , becaus e the camera is  

only looking at one spot and you don ' t  have the more general 

feeling that your eyeball gives you . 

Right . But j ust looking out the window you can see  the dust 

i s  no great problem at all . 

Touchdown veloc ity was less than 3 ft / s ec in all three axes , 

I would say .  We were going slightly forward at approximately 

2 ft /sec and 1 ft / sec to  the right . The H-dot has got to be 

approximately 2 ft / s ec . 

I don ' t  think we were moving that fast forward . 

It was pretty slow .  That was one thing that I ' d want ed to 

do as a result of using the L&A and also looking at the 

Apollo 12 touchdown . I think it ' s  better to  have a s light 

C<lWF,JD E�ll� 
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forward veloc ity because that way you ' re sure that if you 

have j ust  crossed over a crater that you ' re continuing to 

move away from it . You can only see about 60 degrees down 

by gett ing all the way up and looking at the pad , and that ' s  

not straight down . So , I had deci ded ahead of time that I 

was going to have a s light forward veloc ity j ust to as sure 

mys elf that I wasn ' t  backing it into something . I think that ' s  

the way to g o .  Cert ainly , a forward velocity of 1 or 2 ft/ sec 

is well  within the envelope , the other parameters being equal . 

It ' s  my per sonal recommendat ion to make the landing that way . 

We had approximat ely five perc ent oxidizer , I believe . 

The last callout we made was at six or seven percent I bel ieve . 

I don ' t  recall seeing it after that . 

So , we touched down ; went through the checklist ; and did 

everything ; dearmed ;  and there we wer e .  
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10 . 0  LUNAR SURFACE 

The vent ing in the des c ent s t age went as s cheduled with no 

problems . We shut off the 0
2

, the oxi di zer , and the fuel vent s 

as called out in the flight plan .  We were in good shape on the 

t ime line as far as any abort s were c oncerned . The pads were 

there and ,  for a T
2

, we were all t argeted .and re ady to go with 

a minut e or s o  to spare had anything gone wrong . I think as 

far as the postlanding procedures were concerned , we got the 

T
2 

s t ay so we c alled POO and went into the Lunar Surfac e  

Che ckli s t . W e  went t hrough the PREP lists , page 1-1 . There 

were no problems . We took the helmet , the glove s , and the 

restraint s off so we were able to move around a little better . 

We re corded a NOUN 20 whi ch showed that we were about 

1-1/2 degrees o ff in yaw ,  about 1-1 /2 degrees o ff in pitch , 

and 7 degrees off in roll . The first sur face P57  went o ff 

on t ime .  I found that i t  was actually eas i er t o  use the AOT 

on the surface than i t  had been in the LMS . As a mat t er o f  

fac t , that applies t o  the P 5 2 s  a s  well . I had lot les s  prob

lems in gett ing small NOUN 0 5 s  than I did in the s imulator . 

So  we c an pre s s  right on through that b aby . We didn ' t  choose 

t o  s t art on the first P57 . That was just the t or�uing the 

plat form 
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MITCHELL Yes . That was the gravity line . 

SHEPARD to  get the gravity line completed.  We did go on into  

the next P57 after that with the stars . 

MITCHELL I don ' t  have much to s ay about it except , at the end of  

NOUN 05 , we  came up with plus 2 -- 0 . 002-degree di fference 

so  it was a good alinement . 

SHEPARD We did our first T
3 

st� and went i nto a powerdown whi ch went 

as s cheduled. 

MITCHELL The only exception on our switch c onfigurati on at that point 

was that we were in secondary transponder having t o  accept 

that before PDI , and we remained on that . Before we started 

the P57 series , we observed that the butt of  the radar antenna 

was in the field of view of the AOT . I f  I recall c orrectly , 

that should have been s et down out of the way in orbit . It 

was not and it apparently drifted up from the time it had been 

s et .  It drifted up to  where it was in t he field of  view of 

the telescope . We had to power up the antenna and drive it 

down out of  the way of  the telescope before proceeding with 

P57 . We did not t hink this would happen . We figured it 

would stay in the park pos ition . 

SHEPARD That • s  parked during activation at 00033 , I believe . 
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MITCHELL Yes . 

SHEPARD That had been done , and we were surpri s ed to s ee it cutting 

into the field of view of the AOT in detent 2 .  

MITCHELL It seems funny that the fri ct i on locks didn ' t  hold it in the 

SHEPARD 

proper orient at ion . 

The powerdown was unevent ful . Page 113 in the flight plan 

c alled for the first phot ography o f  the sur face out both 

windows and a di s cus s ion of the sur fac e  features to s ome 

degree with Hous t on .  That ' s  all on the record . Now that 

went about as s cheduled , and it was just a lit tle give and 

t ake between us and Houston . We told them what we s aw and 

we were asked a few questions at that t ime . 

MITCHELL The only anomaly that I c an  think of was that during my first 

set o f  Has s elblad shots out the window , I inadvertent ly used 

the litt le " gouge" here from the Commander ' s  window ; and two 

o f  my c amera s ettings were off , s o  I had to redo them . That 

wasn ' t  even c ons equent i al .  

SHEPARD We pres s ed on . We t alked about geology . There have been s ome 

comment s about the gravity measurement s whi ch Hous t on or the 

FOD people want ed to make on keeping the plat form up , and i f  

that would int erfere with our ability t o  pre s s  on with the 
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SHEPARD photo surface time line . We tried it in t he LMS a couple of 
( CONT ' D ) 

t imes and felt that it did not interfere . In fact , it di dn ' t  

because they were through with the platform and ready to 

power it down . It did not interfere with any of our activi-

ties at all .  We still did not put helmets and gloves on . We 

were at a point where we c ould go ahead and power the PGNS 

down and turn off the plat form with no problem at all . So 

that did not bother us . We ran the P22 radar track on the 

CM as s cheduled -- no problems . 

MITCHELL We did note a c ouple of  numbers on page 118 of the checklist . 

SHEPARD 

The preplan numbers that the antenna would drive to were 180 

and 335 .  It did , in fact , drive to 185 . 06 and 331 . 03 .  

We went ahead to a powerdown configuration of circuit 

breakers and right on into  the PREP . We didn ' t  not ice any 

problem with the drift of the platform after landing . Did 

you notice any AGS problems ? 

MITCHELL Everything was j ust fine aft er we had dispos ed of our landing 

SHEPARD 

radar problem .  Everything was absolutely nominal . 

We wat ched t he steerable antenna for a while . We had no 

problems with t he temperature of the cabin or with c ooling . 

Ins ide the LM , during t he low periods o f  activity , the liquid 
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SHEPARD cooling garment has more than enough c ooling for me . At t imes , 
( CONT ' D ) 

I di sconnected my water hose from the suit , because I felt 

very cool and comfort able . 

MITCHELL That was generally the cas e .  I always felt a little bit  

SHEPARD 

warmer than Al or Stu ,  so I kept mine on more than either of 

them. 

We pressed on into the pre-EVA . We ' ll start with egres s .  I 

s ai d  that we had no prob lem in recognizing where we were as 

far as the s ite  location was concerned .  There was some ques-

t ion whether it was plus or minus 50 feet from where we 

actually ended up . I ' m  sure that the photographs will be 

able t o  pinpoint that exact ly later on . The general impres-

sions that we had here we talked about on the c omm with 

Houst on . I might comment that we did actually land in kind 

of a low spot . I thought that we were looking ahe ad downrange 

to Doublet Crat er and found that it was slightly above the 

eye-level elevation from the as cent stage while we were s t i ll 

in the as cent st age . I looked out the LPD and it looked like 

it was about 1 degree .  I was taking the vehicle pitch into 

consi deration and it  was 1-1/2 degrees above our eye level . 

So we were a little bit below .  The surfac e was cert ainly 

below the level of Doublet . The ground appeared to go up to 
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SHEPARD the s outh , the north , and to the east . We were in a relatively 
( CONT ' D ) 

low spot as far as the whole general landing area was concerned .  

The lunar chart that we had o f  the landing area was adequate 

for us to verify our location . The white shadow contrast was 

about all we expected at low Sun angles .  Obvi ously the con-

trast was greater , and that certainly is  pointed out by the 

fact that it was the s ame as we expected it to b e .  Cert ainly 

it ' s  advant ageous to land in those low Sun angles .  We had 

practiced at higher ones , and I don ' t  think that a Sun angle 

of s ay  1 day later -- 15 degrees higher -- is prohibited . 

But it could be prohibited from the s t andpoint of visual 

acuity if it were combined with looking down-Sun . I f  you 

were coming in without t he Sun displaced off the approach 

track and with higher Sun angles ,  you might have a problem , 

in earlier as s e ssment of LPD c orrections . 

Jac k  s aid we were l4 degrees o�� and we had no problem with 

zero phase .  Certainly any more than that i s  fine . Now , 

whether you c an  come up with any kind of a magic -- I ' m  sure 

you can come up with a magi c formula that says as long as 

you ' re outs ide of a cone of les s  than , I don ' t  know , 6 or 

7 degrees in elevat ion and azimuth with respect to zero phas e , 

it ' s  probably okay . That would be  a ballpark gues s .  I think 

you 1 d  prob ably want t o  look at the zero-phase photographs to 
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dire ctions to des cribe the c one ( the c ombinati on of hori z ont al 

and ve rt i c al angle s ) . You find that , out s ide of that c one , 

the eyeb all ' s ab ility t o  di s c ern features is good enough . 

Concerning my impre s s i ons of  shapes , c olors , and s hadings of 

near-lunar surface features , they ' re all eas ily recogni zable . 

I think after you work with a few of the g.eologi s t s  that are 

i nvolved in the flight experiment ( which you prob ab ly ought 

t o  do during preflight geology ) you have an i dea of what kinds 

of things they like to hear and what kind of things that 

enable them t o  get a bett e r  ment al picture of the general 

geologi c al s t ructure of the are a .  These are the kinds of 

things you are looking for and ,  c ert ainly , they ' re easy to 

see there on the surface . You know that you ' re looking for 

textures and di fferences in elevat i on and ray patt erns , and 

di fferences in rock s i zes and rock popul at i ons and the s e  kinds 

of things . They ' re all there , e asy to s e e , and easy t o  

rec ogni ze . 

MITCHELL In looking out the window from the il1 , I had a very definite 

impre s s ion of the relie f .  I think we st ate d  s everal time s 

that the relief was gre ater than we expected . However , I 

ob served that when we got on the lunar surface , sub s e quent 

to that , that your ob s ervat i on of the relief changes with Sun , 
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, of relief that you s ee at cert ain Sun angles and that you j us t  

don ' t see  at other Sun angles . Or maybe the visor di storts 

- it in s ome way . But somet imes you see a very good s i zed 

, crater , a depre s sion ahead of you . You look at it at a 

different angle and it ' s  just gone . When you turn you head 

a di fferent way , you don ' t  see i t .  S o , perhaps there ' s  a bit 

of distort i on in the vis ors . You ' re never quite s ure whether 

it ' s  vis or distort i on or whether it ' s  Sun angle or what it i s  

that causes you t o  s ee thes e  things o r  not to s e e  them at a 

parti cular point in t ime .  

We ought t o  make a comment on us ing these cards , at thi s 

point . The way we had thes e cards set up , with rings in them , 

and hooking them over the t oggle switches on the handle i s  

abs olutely unac ceptable . We had to t ake s ome of the little 

utility straps and t i e  t hem to those toggle switches because 

in one-s ixth g all it  t ook was t he slightest bump and they 

fell off and were on the floor . So we need to improve that 

s ituat i on a bit . 

Well , I don ' t  see any comment s here on EVA-1 PREP . There were 

no anomalies . 
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MITCHELL None , except for c omm. I guess  we ' ll have to do some work 

with the systems people before that ' s  finally resolved . At 

one point , we were supposed  t o  cycle the audi o  circuit breaker 

open and clos e .  Although I can ' t  remember that perfectly , I 

think that was done , becaus e as we did our checks A and B ,  

S�PARD 

we still had c omm with the ground as we were suppos ed to have . 

Now I don ' t  believe we would have had that i f  the circuit 

breaker had been open . We ' ll just have to find out i f  it  is  

pos s ible . I do know that when we could not get comm on AR , 

I di s connected my LM PLSS and went back to LM comm and we 

established comm. That ' s  when we switched to relay through 

the Commander ' s  audio panel . We did not have AR at that point . 

And I did definitely dis cover at that point that in going back 

to the LM comm , I had reset the c ircuit breaker . Then we 

turned to PLSS comm and , at that point , I know that I pulled 

the circuit  bre aker and di d not reset it  as I was s upposed 

to have . And that was what kept us from getting comm relayed 

through the Commander ' s  pane l .  But I cannot state for sure 

whether or not the c ircuit breaker had been properly cycled 

the first  t ime we tried AR . That I j ust  don ' t  know . 

Well , I think you ought to make the comment here that when 

we get to that point in the checklist , that rather than make 

it one s ingle step , where it  states "LMP : Connect audio 
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SHEPARD breaker open and close , "  that we s hould make it three steps : 
( CONT ' D ) 

open the breaker , dis connect , then reclose t he breaker .  Any-

way , we worked ourselves out of that problem and eventually 

got comm ,  although we did relay through the CDR ' s  panel instead 

of using the LMP ' s  panel for the relay pos ition as the che ck-

list c alled for . 

MITCHELL We stayed in t he Commander ' s  relay only because there wasn ' t  

SHEPARD 

t ime or there wasn ' t  any point in going b ack and checking t o  

s ee i f  we really had a problem. And s ince we had good comm 

through the Commande r ' s  relay there was no point in changing it . 

Right up t o  the t ime we started out the hatch , that was the 

only problem we had . I was unable t o  reach , without a great 

deal of difficulty , the PLSS feedwater lever . It ' s  because 

of the location of the PLSS , behind the suit ,, where I couldn ' t  

get my hand in there when the suit was pre s surized .  We had 

done s ome last-minute adjustment s t o  my straps to allow a 

better aiming of the camera bracket in the front of the RCU 

and , in fact , that ' s  what did it . So , i f  I ' d  struggle with it , 

I think I could have made it , i f  I ' d  had to on my own . It 

turned out to be eas ier for Ed to do it for me , so we proceede d ,  

PLSS feedwater on and off on both occas ions us ing that tech-

nique . I ' m not sure why it was di fferent . I gues s  in 
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SHEPARD rechecking the PLSS mounting after we had changed the straps , 
( CONT ' D ) 

we us ed a one-s i xth-g rig in the s nit room. I gue s s  this 

as s umpt i on was n ' t  quite ri ght be caus e I di dn ' t  have any 

problem reaching it in the s uit  room but I di d i n  the actual 

s ui t . Okay , so we fini she d and got out s i de .  

I think the EVA PREP and POST cue cards ar.e good becaus e we 

can hang them up . It ' s  right i n  the center of the panel and 

you b oth can see it and re fer to it and follow ri ght on down 

the li st . We have these  things blocked off in vari ous ways 

to make it e as i er to follow .  We had done a lot o f  EVA PREP 

and POST and s ui ted operati on in training us ing the mo ckup 

at the Cape . Inci dent ally , the fi delity of that mockup was 

good. Mi lli c an has done a good j ob on that . He was there 

with us during all those exerci ses  and they p ai d  off.  We 

felt right at home -- well prepared for all those operat i ons . 

The only thing that got us behind the time line was that comm 

prob lem. I don ' t  think we had any other prob lems at all .  

MITCHELL The only comment I would make regarding the time immedi ately 

be fore egress  was on the suit integrity che ck . My suit loop 

drop was higher than we expe cte d .  This  showed up later in 

what the ground as sumed to be  a higher le ak rate . When we 

che cked the suit before ingre s s  on launch day , it was t i ght , 
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MITCHELL there was no draw what s oever .  And I had  clos e t o  a 
( CONT ' D ) 

2-1/2-pound drop in the 1 minut e  che ck .  

SHEPARD You mean 0 . 2 . 

MITCHELL Yes , 0 . 25 drop be fore we e gres s e d ,  whi ch was surpris ing and 

SHEPARD 

inexpli cable . It was more than I expe cte d .  But , be caus e it 

was within limits , we di dn ' t  s �  anything . 

Spec i fi cat i on i s  0 . 3  there ; 0 . 3  ps i g  in 1 minut e  and he was 

j ust  below speci fi cat i on .  No problems in getting out the 

hat ch as far as I was concerned .  Just the way we had planned 

and practi ce d  b e fore . We had no need t o  deploy the EVA whip 

antennas ins i de the space craft . As we had pract i ce d ,  Ed 

deployed mine as I was going out the door and I deployed h i s  

later , after he had come out on the s urface . That worked 

out real well . 

MITCHELL I di s liked deploying thos e antennas ins i de .  I think it ' s  

be caus e we b roke off a couple in practi ce .  I ' m sti ll agains t 

deploying those antennas ins i de , except as we di d it  with Al . 

He was on the way out and was obvious ly clear when I deployed 

it . Thi s  procedure le aves the LMP with his  antenna folded 

unti l  he gets out s i de .  I s uggest we do it that w� b e c aus e 

I would h ate to s ee you snap off an antenna on the plus - Z  27 

bulkhe ad on the fi rs t EVA. I think it ' s  hi ghly prob ab le .  
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No problems with the s t abi lity and b alance . We h ad done thi s 

on two s eparate fli ght s  on the one-s i xth-g airplane and 

pract i ce d  getting it out on that . We di fu1 1 t  do any t raining 

in the water t ank , but felt that the airplane t raining was 

adequate for the occas i on .  

The j ett i s on b ag was pas s e d  out and I threw it down on the 

ground ; no prob lem. The equipment s trap deploye d ,  the MESA 

pulle d ,  and everything went as we had expecte d  it . Of  cours e , 

we h ad practi ce d  deploying the MESA with the fli ght hardware . 

We knew pretty much what t o  expect with the des cent s t age , 

2 2 
as a res ult of the C F . We had done that at the Cape with 

the actual vehi cle . So that was not a surpri s e ; no problem 

there . We got down the ladder fine , down on the ground fine , 

and had no mobi lity or s t abil i ty problems to spe ak of.  It  

t akes a little whi le t o  get adj us ted t o  it , but it ' s  no more 

than j ust  a couple of minutes before you ' re off and running . 

I had no problem adj us ting the hei ght of the MESA at all . In 

one-s i xth g ,  it  comes up and down very e as i ly .  I was surprised 

that the thermal blankets were glued on so  t i ghtly .  I gue s s  

in training we us e them s o  much , they come off a lot e as ie r .  

The firs t s urpris e  I had was when I tried to remove the thermal 

blanket for the MET . I grabbe d  the ring t o  pull it off and 

the ring came out and the b lanket was still on there . S o  I 
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SHEPARD h ad t o  get it down with my hands . The di fference i s  that 
( CONT ' D ) 

that c lear tape us e d  to t ape that s tuff on makes it that 

much t ougher . It came off all right , but we had t o  use a 

little bit more strength than I had expe cte d  t o  have t o  us e 

t o  get it off. The pins on the MET pulle d fine . The ins ula-

tion blanket on the bott om of the MET , between the MET and 

the MESA , actually held it up there . So I had t o  pull it off 

when the pins were rele as ed.  The one-sixth-g wei ght wasn ' t  

enough t o  make it fall down . S o  anyway we finally got it off. 

We put it in the plus-Y footpad.  Here again , comments on 

mobility . This bus ines s of having to adapt fai rly s lowly i s  

a familiariz at ion proces s .  Do it very s lowly . Other fellows 

have made comments ab out its being di fferent as far as con-

t rolled e . g . is c oncerned.  Howeve r ,  i f  you fly in a 

one-s i xth- g airplane and then go through a period of zero g ,  

you get t o  the point where you ' re not s o  he avy h ande d  with 

the maneuvers . I really felt right at home almost immedi ately 

as we got on the s urface . Balance was good and gett ing 

c ontrol was good. I di d not fall down at any time during 

either EVA .  I got down on my knee a couple o f  t imes t o  pick 

up s ome things but I got right b ack up again . Never , at any 

time , di d I have any trouble with falling down and b alan ce . 

We had the s ame problems everyone else di d with the cab les , 
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SHEPARD of cours e .  You h ave t o  wat ch them. We pulle d the t e levi s i on 
( CONT ' D ) 

camera over them one time .  That 1 s j us t  a matter of the cables 

being there and s ooner or later you ' re going to run into them. 

MITCHELL I agree completely with Al on the e as e  of mob i lity . The 

SHEPARD 

one- s i xth-g training was all we really neede d .  There was 

no b i g  problem with overcontrol , stab i lity., or anything.  

Well , fi rst of all the TV tripod came off , and the camera 

came off ; no prob lem at all .  I t  was mounted in place as we 

planned it . And the S-band antenna came off the LM as adver-

tised  and the deployment went fine up t o  the point where the 

di sh holddowns were rele as e d .  When the umbrella came out , 

it hung up on the top . The netting on the antenna hung on 

the t op of one of the umbrella ribs and it di d not deploy 

fully . I li fted it up , t i lted it  over , and Ed reached  up and 

deployed it . He rele as ed  the little nett ing cufflink from the 

rib of the S-band antenna umbrella and it went ri ght on up 

after that . We had no problem wi th alinement . We clos e 

aline d it us ing the eyeball , looking up at the Earth . We 

then made the fine alinement us ing the prism s i ght ing devi ce ; 

it  worke d okay .  We alined i t  once and that was i t .  We 

s t ayed within the t ime line and h ad no problems here with the 

equipment trans fer b ag .  That , by the way , was a lot e as ier  
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SHEPARD t o  do in one-s i xth g than i n  one g .  The principle i s  fine . 
( CONT ' D ) 

We h ad no problem alining the equipment up and down in the 

planne d  manner . You might want to c omment here about going 

b ack in . 

MITCHELL Yes . Let me come up t o  that point . There are a couple of 

comments I want to make concerning when I got . out of the LM. 

There were no p arti cular problems . The comment here concerns 

the 3-foot-di ameter  crater , 8 to 10 inches deep , between the 

MESA and the plus-Z footpad whi ch was s omewhat of an annoyance . 

It placed things on an elevation and s ometimes you were on a 

s lope . The re as on I menti on i t  is  becaus e the TV c able whi ch 

comes down on the ri ght s i de of the MESA , instead of laying 

flat on the groun d ,  came down over this crater and cause d  me 

to tangle up in it s everal more t imes th an I prob ab ly would 

have otherwis e . Getting the CSRC out was no prob lem. I di d 

overfill that b ag and it  cause d  subsequent problems in getting 

it closed up properly . The t op of the bag di d crack , apparently 

because of the cold or the vacuum e ffects , s o  that the con-

t ingency s ample was leaking. It cause d  us to handle it  a bit 

di fferently when we s ub s equently s t owed it . We s t owed it in 

one of the rock b ags , ins tead of being able t o  s tow it  by 

i ts elf.  It was le aking very b adly . The SWC deploye d without 

any problems at all .  The LRRR came off without any prob lems 
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MITCHELL at all .  Getting b ack int o  the LM ,  the ingre s s , was abs olutely 
( CONT ' D )  

SHEPARD 

no prob lem. I was able t o  bounce up on the ladder , qui ckly 

move on up , ingres s ,  swit ch the antenn a ,  and the only thing 

I might comment on i s  s omething we already know but s till 

worth menti oning. Going in and out of that h at ch you have 

t o  remember t o  keep your posterior up and your head down in 

order not to rub the PLSS against that upper h at ch seal .  It 

would s ure be b ad to damage it . You have t o  re ally concentrate 

when entering in the hori zont al attitude , s o  that you don ' t  

drag the upper s e al .  

Thi s  te chnique i s  the s ame te chni que used i n  the one- s i xth-g 

ai rplane us ing the hat ch mockup to pos ition your body .  It 

isn ' t  complete ,  but it ' s  excellent training . 

MITCHELL You ' re right ; in the one-s ixth-g airplane , you normally don ' t  

pract i ce getting completely in be caus e of the t ime limitat i on .  

WARD A quest i on about where the S-b and ant enna was deploye d. 

MITCHELL The S-b and antenna was deployed too far out . The confined 

area us ed in the training b uilding never allowed us to deploy 

that antenna t o  the full length of the cab le .  So we re ally 

di dn ' t  know how far out t o  carry it . Cons equent ly , Al carri ed 

it to where he thought it should be , and it was j ust too far . 
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SHEPARD There were no problems with the flag . It came out all right . 

MITCHELL One comment on the flag . Be caus e of the placement of the 

SHEPARD 

holes in the training bui lding , we were fai rly well const rained 

in where the flag was s et up . We h ad alre ady agreed that we 

were going t o  set it on the oppos ite s i de of the LM in view 

of the TV camera , in real time . Be caus e we di dn ' t  have a hole 

on that s i de of the LM mockup in the t raining bui lding t o  

pract i ce it there , i t  t ook a few moments to s e le ct a s ite i n  

vi ew of the camera and als o in line o f  s i ght of the 16-mm 

camera . I think that ' s  what caus ed our delay in getting the 

flag s et up . In mlf opinion , the s ite we s ele cted was a little 

t oo close t o  the MESA be caus e at times it got in the way of 

the rest  of our work . 

Well , I would make the general comment here that you try t o  

s et up a time line for EVAs that would leave extra time . The 

last two things that we ment i oned , the pos itioning of the flag 

and getting the antenna out too far , are the little things 

that come up during the time line . I f  you plan an EVA that 

you can do in one g ,  and after you ' ve done it numerous t imes 

in the mockup , i f  you aren ' t  able t o  get ahead of the time line , 

then I think you ' ve got problems . 
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MITCHELL De finite ly .  

SHEPARD I f  you have a t ime line you c an go through aft e r  pract i cing 

i n  one g ,  and you don ' t  h ave any bui lt-in p ad ,  then I think 

when you get on the sur face , s mall , unexpe ct e d  things s uch 

as the blanket s b e ing a litt le hard to pull o ff , fitt ings 

b e ing a little b it h arde r  t o  us e b e c aus e they ' re newer , 

p os it i oning the antenn a c orre ctly the fi rs t t i me ; the s e  li t tle 

things should b e  allowed for .  

I f  you c an bui ld i n  a 25- t o  30-pe rcent p ad i n  your t raining 

cy c le , then I think that ' s  s omewh e re in the b allpark . It ' s 

what y ou need to t ake care of the s e  litt le odds and ends that 

always crop up . 

MIT CHELL T o  show h ow our planning worke d out in relat i on t o  real t i me , 

c ons i stent ly near the end of our training , we were getting 

ahead of our time line by 2 5  t o  30 minutes by the end of the 

ALSEP deployment . We felt th at would b e  adequate to t ake 

c are of the extra t i me that we would us e on the s ur face in  

being more care ful , and t o  allow for prob lems . As  it turne d  

out , i t  re ally was n ' t  quit e  enough . We ran longe r in real 

t ime . O f  c ours e , there ' s  one fac tor you can ' t  t ake int o  c on

s i derat i on .  That i s  the fact that you ' re j us t  a b i t  mo re 

c are ful with the actual fli ght equipment -- i n the act ual 
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MITCHELL cas e , you want to be sure you do it exactly right , s o  thi s  
( CONT ' D ) 

jus t  t akes a litt le extra t ime . That ' s  s omething di ffi cult 

to fact or in there . S o  I think the fact that you ' ve got a 

25- t o  30-percent bui l d-in pad there , and you don ' t  have t o  

tell people about i t  becaus e there ' s  n o  w ay  t o  explain t o  them 

what you need thi s  for unles s  you ' ve actually been there and 

done it  yours elf or you have talked to people that have . 

That ' s  the kind of  thing you keep to yours elf , but every 

followon crew should be apprai s e d  of it . 

I di d the inspe cti on of the LM and the phot ography of the LM 

whi le Ed  was doing the TV p an .  There was nothing unus ual 

there . We ' ve documente d  the fact phot ographi cally , the way 

it  looks , the eros i on area ,  and the radi al patte rn areas of 

the exhaust were imme di ately obvi ous in the vi cinity of the 

LM. One of the things that eve ryone not i ces when they look 

at it i s  that you can tell immedi ately i t ' s  a man-made patte rn 

because the lines radi ate from the bottom of the LM .  You' re 

able t o  determine right away that it ' s  not any kind of a local 

geologi c al feature . Three pans were shot per the time line . 

We ' ll cover the des cripti on of the area in the geology 

deb ri efin g .  
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MITCHELL The pos ition for best rest ; I don ' t  think you h ave to worry 
( CONT ' D )  

SHEPARD 

about that . I f  you do not strain against the s uit , the suit ' s  

goi ng t o  put you in a pos ition ( slightly bent forward at the 

waist  to keep from toppling over ) , whi ch is the best rest 

pos it ion . I f  you just relax , the s uit  will put y ou i n  the 

best rest pos it i on .  It ' s  a natural pos it i on ; the pos it i on 

o f  the Neanderth al man , s l i ghtly bent forward with arms 

h anging down . 

The MET deployed as advert i s e d .  We h ad n o  problems with 

unfolding it -- no problems with the wheels , the le gs , the 

handles , trays , springs , or anything.  It j us t  snapped ri ght 

out . At that point , we move d on around b ack t o  the s cient i fi c  

equipment b ay and took out the ALSEP packages . Di d you s ee 

the deployment of the MET on televis i on? It couldn ' t  be s een 

very well . Prob ab ly too much relfe ct i on from the LM. In 

the future , maybe we could go ahe ad and plan on th at . I f  you 

want t o  wat ch s ome act ivity right at the MESA , the TV coul d  be  

stopped down , s o  you c an  see  that , or see  the act ivity in  the 

s uit s . Then , when you want to re fle ct general , di s t ant 

activi ty , you open up t o  a di fferent setting .  I remember 

s aying to myse lf , "We 1 re spending t oo much time with the 

televis ion camera . "  Maybe I s ai d  it on the air .  We were 
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SHEPARD 
( CONT ' D ) 

spending t oo much time twirling thos e  s ettings with that 

and were getting behind our time line . 

Ed worked the doors on the equipment b ay  and they came open ; 

di dn ' t  hang up or anything.  We di dn ' t  h ave any surpris e  there . 

The p ackages j ust  came out on the b ooms . Everything went 

along well and pretty much on s chedule . I don ' t  th ink we 

were t oo far off the t ime line as far as that part i cular 

aspect of it was concerned.  

MITCHELL I think it ' s  s igni fi cant to point out that in t raining , we 

SHEPARD 

were generally 5 t o  10 minutes ahead at this point . 

I h ave the s ame general comment as previously made that i f  

you' re not ahead i n  t raining ,  then you ' re going t o  h ave 

problems . In training ,  we generally were 20 minute s  ahead 

on the ALSEP deployment . 

MITCHELL There ' s  h ardly anything t o  comment on about the deployment 

of  the ALSEP and on the fueling of  the c ask , except that 

due t o  the cratering of the are a right around the LM ,  we h ad 

les s  area t o  work in . S o  we were working the b arballs and 

� 
the two p allets in ve ry close t o  the LM as oppos e d  t o  h aving 

a little bit of  walking room .  There was a crater right behind , 
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MITCHELL there were a couple of  crat ers right behind the 1M and on 
( CONT ' D ) 

e ither s i de of us .  They const rained operat i ons s omewhat . 

SHEPARD We di dn ' t  have any problems in loading the MET . 

MITCHELL N o ,  e xcept in t an gling up the cab les as we both di d .  

SHEPARD There i s  not much you can do with thos e c ab le s  except j us t  

t ry to s t ay  cle ar o f  them. Y ou mi ght di g a trench and bury 

them i f  you thought i t  was worth the t ime , and it ' s  about 

the only thing I can think of.  Bury them at le ast in the 

are a  of high acti vity ri ght around the MESA. 

MITCHELL Or move them clos er t o  the LM or out t o  the s i de s o  that 

they ' re not ri ght in your walking are a. I think we can make 

a comment right here that cab le -set on all the cables was a 

prob lem. Just about eve ry  cab le we pulled out had s ome s et 

in it that made it curl or k ink , and it would not lie flat . 

On loading up the MET ,  as we suspe cte d  i t  mi ght be , the spring 

clips on the camera mounts and the magazine s t owage are as , 

in order to have s uffi cient strength t o  hold the eQuipment 

on , als o had s uffi ci ent tension in it to l i ft the whole MET 

right off the surface when a piece of equipment was t aken 

off. I ' m not quite sure h ow you get around that problem . 
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SHEPARD We didn ' t  have any cameras boun ce off , though . 

MITCHELL N o .  We didn ' t .  They h ad the proper strength t o  hold the 

equipment and hold it well . 

SHEPARD On the traverse up t o  the ALSEP s ite , I was pulling the MET 

with the LRRR and Ed  h ad the dumbbell package . We encountered 

no s urpri s es during the traverse with the equipment . Although 

we di dn ' t  st art off at high speed with the MET , I could tell 

from the configurat ions of the handles when the MET was tending 

to t ip from one s i de to the other .  It  does it very s lowly s o  

you can , b y  twi sting your han d ,  counter that t endency t o  go 

ove r .  I think you thought that the dumbbells were a litt le 

he avy . 

MITCHELL Yes . They were heavier  than I expe cted.  Let me explain it 

this way . In carrying the ALSEP package , the carrying b ar 

flexed and as I bounced along , it was j us t  flexing up and 

down . The dumbbells were vibrating out on the end and it 

made it  kind of  a wriggling mas s . It was s omewhat h ard t o  

handle . Carrying it out like this , my hands got very t i red 

with all thi s  motion going on and flexing of  cables .  I 

eventually ende d  up carrying it across my arms . That worked 

pretty well , but it was s ti ll cons i derably heavi er than I 

anti cipated s in ce the one-s ixth g lightweight mockup didn ' t  
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MITCHELL really respond that way . It was much e as ier t o  h andle . 
( CONT ' D )  

SHEPARD 

Furthermore , in one-g t raining , we never carrie d  it that far . 

We only carried it a few feet . In thi s cas e , we were carrying 

it a couple of hundred yards . It was heavi er and more di ffi-

cult t o  h andle than I thought . 

I ' d  like t o  make a recommendat i on ab out th� t raining at the 

C ape . We would get t o  the point in the EVA where we were t o  

walk out t o  the ALSEP s it e . We would walk t o  the door , get 

in the t ruck , and ride out . S omeb ody e ls e  would drag the MET 

out for us . At le ast once we ought to go ahe ad and carry the 

thing out there to give a feel for it . 

MI TCHELL I have the comment that although my s uit  di d except ionally 

well , far bet te r  than the training s uit ever did ,  i t  was still  

st i ffer and took more e ffort t o  j ust  hustle it around than the 

training s uit di d ,  whi ch was well b roken i n .  I encountere d 

a little bit  of a problem with bending ove r , whi ch I had not 

encountered in one-g ,  and I think thi s i s  in proport i on t o  

the forces between the one-s i xth g and the sti ffnes s o f  the 

suit as comp ared with the well-worked-in s uit in one-g . I 

found that I could not ben d  down to the MET leve l .  I could 

not j ust  b ring my body forward like I could in the t raining 

s uit  and get down to the MET . I had to bend my knees or get 
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MITCHELL down on a knee t o  reach things low on the MET such as the 
( CONT ' D ) 

SHEPARD 

wei gh b ags down on the s i de ,  or the camera retaining clips 

on the MET . It was more di ffi cult for me t o  bend down for 

them. 

I don ' t  know whether it was unique to Ed ' s suit or not , 

because I di dn ' t  have that problem. 

MITCHELL I was very s urprised  by that . I don ' t  know what really 

caus e d  it e ither. 

SHEPARD Okey , we h ad s ele cte d  an ALSEP s ite . 

MITCHELL It ' s  about where the map shows it . 

SHEPARD In looking at the map again , it looks t o  me as i f  we were 

j us t  about where we thought we would be on that one . Perh aps , 

we were 60 feet north of where it  shows on the EVA-1 map but 

certainly no farther away from the planne d  deployment location 

on the map . It mey be  a little b it more in line with the 

Sub doublet . 

Yes , it  mey be , becaus e we tried t o  get it up on a spot that 

h as a little e levat i on .  

MITCHELL The real prob lem we h ad i n  t ryi ng t o  psych out the ri ght spot 

was in trying t o  find an area flat enough for the central 
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MITCHELL st at ion and still have a reasonab ly straight line for me t o  
( CONT ' D ) 

SHEPARD 

lay the thumper out , with the constrai nts of not gett ing the 

north ri dge with the mort ar pack and being able not t o  cross 

the crater and not cros s a ridge , and going s outh with the 

geophone wi re . So with the undulati ons and the roughness of 

that terrain it was a little bit di ffi cult to find a proper 

s ite . 

For future crew information , I think you ought t o  have all 

these requirements for ALSEP equipment location planne d so that 

a few minutes should be allott ed in the t ime line to look 

around and get all the parameters of placement s at i s fied .  

Whi ch , of cours e , we di dn ' t  do . We j us t  walked up t o  the 

s andpile and s ai d  thi s  is it , and then off we went . I ' m  not 

talking about east versus west or north versus s outh . I ' m 

j ust talking ab out how t o  fit it in the local terrain . 

Off we went on the unloading . We have documented that phot o-

graphi cally .  I haven ' t  s een the film, but I s uspect that it 

will show we immedi ately had a problem. The problem was a 

result of  the dus t on the thing c al led the s ubpallet . I don ' t  

know exact ly when i t  happene d.  Of course , the packages have 

been li fted and s et down a couple of di fferent times , as p art 

of the actual deployment . We came t o  the point where it was 
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SHEPARD ne ce s s ary to remove this  subpallet .  We found that that came 
( CONT ' D )  

off all right , but when we attempted t o  t ake the SIDE off , 

we had a prob lem. The SIDE is actually held down by two Boyd 

b olts - four Boyd bolts total but two on  one s i de whi ch was 

near the s i de of the package that h ad been s et into the sur-

face . There was a lot of dus t on one Boyd bolt - the one 

that is vis ible - whi ch I was able t o  knock off and get the 

t ool in there to get that one unlat ched .  But the one that ' s  

blind - the one t o  whi ch the t ool has t o  pas s  int o  a channel 

t o  get - was just  very di ffi cult to get int o .  I don ' t  know 

j us t  what they can do except maybe not put that one on -- i f  

they can s at i s fY  the vibration requi rements of launch and hold 

that baby down with only three b olt s , all o f  whi ch are vis ible 

and all of whi ch can be cle ane d out by j us t  pi cking the package 

up and knocking it a little bit . You can see the dust going 

out o� that thing .  But the one that ' s  i n  the b l i n d  gave us a 

lot of problems . We finally got it out , but I ' m not s ure 

whether it was more luck than anything els e .  There wasn ' t  any 

skill involved.  

MITCHELL We  j us t  turned it over becaus e  it  was a two-man operat i on .  

We turned it  over , beat the dus t out o� it , an d  h eld i t  i n  the 

light s o  Al could see  it ; and finally he was able to wiggle it . 
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SHEPARD Well , whi ch you couldn ' t  re ally do . 

MITCHELL UHT down int o it and release  it . Otherwis e ,  we would have 

been s crewed on that one . We wouldn ' t  have been able t o  do 

a thing with it . 

SHEPARD The e as iest thing t o  do is  j us t  not tie that bolt down . I f  

you c an  get away with three bolts an d  meet the strength 

requi rements ,  j ust let it go that way .  Did you have any 

problems in there? You were s etting up the RTG there . 

MITCHELL No prob lems with the power plant at that point . 

SHEPARD No problems in deploying the litt le stool for the seismograph . 

You deployed the thumper-geophone ; any problems there ? 

MITCHELL No problems at all . 

SHEPARD The central station was leveled fai rly eas ily and erected with 

the SIDE curtains deployed.  That went along with no prob lem. 

MITCHELL To b ack up j us t  a minute , the only prob lem we had with the 

deployment of the thumper was moving it from the st ation . 

This  was because of the geometry of the craters . We h ad t o  

park the MET a bit farther awey than nominal , and I had t o  

pull out cons iderably past the first geophone t o  have a place 

j us t  to s et that spool up against the MET . It  was no gre at 
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MITCHELL trick except it was due s outh - the MET was due south of the 
( CONT ' D )  

SHEPARD 

central s t at ion -- and we would like to get the anchor into 

the geophone line almost due west s o  that we would h ave plenty 

of wes t c le arance from the central s t ation,  It t ook a little 

bit  of t ime after that to reel off s ome more c able from the 

geophone line and to pull that cable b ack to the west of the 

central s t at ion to get adequat e  clearance , It ' s  j us t  another 

one of thes e little things that t ook t ime that we hadn ' t  

planned on . 

As for leveling and ere ction of  the antenna for the central 

stat i on , we may as well c over it all at once , I had no problem 

doing it . Apparently , everythi ng was going along fine during 

the first EVA , but we h ad to go b ack out again and re do that 

later on . The only thing I can think of i s  that s omehow it 

must have gotten jostle d ,  changed its pos ition , and was n ' t  

not i ce d  becaus e the numeri c al s ettings were st ill the s ame 

as they had been s et originally . I could noti ce that there 

had been very little change , The only thing to s uggest  i s  

m�be w e  ought to have a GO t o  leave the area wi th everybody 

s at i s fied with the alinement of that thing ; be cause if it h ad 

been j ostle d ,  cert ainly i t  would have shown up be fore we le ft 

the area.  That would h ave s aved a trip b ack . They gave me 

a couple of new numbers whi ch di ffered slightly . It s ays 
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SHEPARD confirm the dat a  here , whi ch obvi ous ly you do , 10 minutes after 
( CONT ' D ) 

you get the swit ches turned on ; but then there ' s  a lot of 

thrashing around in that area after that , taking pi ctures and 

moving over cab les and things , and it may be poss ible to 

j ostle the thing . S o  there really ought t o  b e  a GO to leave 

the area when you' re through with this act i vity for the last  

time . I t  mi ght s ave a trip b ack . 

MITCHELL I had no p arti cular problems gett ing the SIDE out t o  the s ite , 

aft er we finally got it off of the subpallet .  We deploye d it 

to the s outheast as planned.  I t  eventually ende d up t o  the 

s outheast , with a CCIG to the south as the phot ographs plainly 

show . However , it was really a h as s le getting the SIDE and 

the CCIG deploye d. The number 1 problem was that the leg 

c onfi gurati on on the SIDE i s  totally unstable in one-sixth g .  

The small mas s of all of that equipment makes it s o  easy to 

t ouch , t o  t urn over j ust by a touch . The cab le sti ffnes s  is  

still a problem on the SIDE and the CCI G .  Just by touching 

the CCI G cable , I turne d  over the SIDE at le ast th ree t imes 

just trying to pick it up and als o  t rying to hold the SIDE , 

the CCI G ,  and the ground s creen and t o  manipulate those three 

things . It  had been fairly e asy in s imulation ; I had worke d 

it out where I knew how t o  handle it . I s ti ll got all three 

of them wrapped up . I had the grounding wire t o  the ground 



MITCHELL s creen and the CCI G  all wrapped around e ach other , and it was 
( CONT ' D ) 

just one hell of a mes s .  It t ook quite a bit o f  time to get 

all of that s orted out and properly deployed .  It finally 

worked out but it was very time consuming . The maj or prob lem 

with the instability of the SIDE on the three legs was that 

it  tipped over s o  eas i ly .  The plastic  memory in the cable 

was j us t  very hard t o  work with . 

I ' ll start on the thumper geophone . Although I complained a 

little bit  about getting the mortar pack off , it turned out 

that it  was not too b ad t o  get off .  We h ad worked with that 

piece of equipment and complained about it enough in s imula-

t ion that i n  real t ime the mortar pack came off very well . 

The pi ckup fitting turned the right direction and snapped 

into place , the antenna s napped int o  place very well , and the 

legs snapped int o  place very well . I h ad to work with the 

footpads a little bit because they rot ated.  Although I put 

them in the proper pos iti on for deployment , in getting it 

onto the lunar surface , the footpads rotated b ack around t o  

the wrong posit ion agai n .  I had t o  pi ck i t  up and rerotate 

them t o  get them properly estab lishe d .  After I set that in 

pos i ti on , I starte d  out with the thumper geophone . The 

thumper geophone deployment was not particularly di ffi cult . 

a,,(QN� lnF�TlA.L.. 
r'w� .. . . i ·�!4�-� 
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MITCHELL The t ens i on on the cables was about right . We h ad worked 
( CONT ' D )  

with that enough in s ims s o  that i t  came off about as expe cted, 

Deploying the s eismometers into the s urface was a b it of a 

t ri ck be caus e of the s oftnes s  of the soil .  I h ad a litt le bit  

of di ffi culty getting them under my boot t o  push them in , 

Eventually , in all three cases , I ended up us ing the thumper 

plate its elf . I would dangle them above the surface , p i ck 

up the thumper plate , and very carefully get the little s t ake 

starte d  into the ground.  Then I would step on it and push it 

it i n ,  However , the s oi l  was s ufficiently li ght and non-

cohes ive for the first few inches s o  that the s ei smometer h ad 

nothing that would hold it in place , This is  the reas on the 

s e cond one pulled out . All you had t o  do was j us t  t ouch it , 

and it either would t ip over or pull out complet e ly .  When 

we finally got them in place , they were all within the 

7-degree constraint . I ' m  sure they were . The se cond one was 

until it got pulled out ; but , when it was eventually res et , 

it was all right als o .  

I n  us ing the thumper geophone , the trigger was very difficult . 

I s t arte d  out by sele cting zero . That was a moment of confu-

s ian.  By s e le cting zero , it t ook almost more strength than I 

h ad t o  fire those first few init i ators . I don ' t  know why . 
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MITCHELL I was having to fi re them by putting b oth hands on the thumper 
( CONT ' D ) 

geophone , gripping it between rnw palms , and s queezing in this 

fashion .  S ometimes it  would fire and s ometimes it wouldn ' t .  

The first few that fired took every bit of  strength that I 

h ad t o  s queeze that t ri gge r .  Near the end of  the thumps , the 

last five or s i x  or s even , it operated as I expected  it would. 

It was a very light trigger , and I could do it with one h and · 

very e as i ly .  Why the change , I have no ide a ;  but the fi rst 

ones were very di ffi cult , and the last ones were e asy . 

We had never fired a full sequen ce of  initi at ors in pract i ce .  

I probab ly h ad fired only one or two j us t  t o  get the feel of 

them. For s ome reas on or another , I had never noti ced that 

the numbers on the thing went from 0 t o  21 , whi ch in actuality 

is 22 positions . I st arted out on zero and I di dn ' t  really 

know at that moment whether zero was a dead pos ition for 

s afety , or whethe r  i t  act ually h ad a li ve init i at or un de r  it . 

To my recollecti on , zero had an initi at or on it , and I beli eve 

that ' s  the first one I fi red. When I got t o  22 , apparently I 

still h ad an initi at or le ft s o  I was confus ed again.  Had I 

fired 21  or had I missed  one along the way ?  It was a litt le 

bit of  comedy there that was unanti cipated.  
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MITCHELL The geophone was lai d out in a fairly strai ght line ; in fact , 
( CONT ' D )  

SHEPARD 

a very straight line as Al ' s  photos will show .  Howeve r ,  ne ar 

the end and pulling on the cab le , it di d knock over the mi ddle 

flag and di d pull the s e cond geophone out of  the ground.  

While Ed was doing that , one of the things that I was doing 

was deploying the LRRR refle ct or . There w.as no problem with 

that . It ' s  a very simple devi ce . You just t ake it out , 

leve l  it , and t ake the top off of it , whi ch I di d .  I haven ' t  

heard whether they boun ce d  anything off of i t  or not , h ave you? 

MITCHELL Yes , they di d. 

SHEPARD Well , apparent ly , it was succe s s ful then . 

Then the next thing that I di d was t o  move around in the area 

of the t ot al ALSEP array and photograph it , showing the docu-

mentat ion of  the bubble levels and general location . Then 

we dis c overe d we di dn ' t  h ave much time le ft at the end of 

EVA-1 .  

One comment about lighting that ' s  pretty much the s ame as 

everybody else has s ai d .  There are , obvi ous ly , two areas 

where it ' s  di ffi cult to see on the surface . One is  looking 

dire ct ly int o  the Sun , and the other is  looking direct ly 

down-Sun . The only time it becomes a problem is  in t rying 
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SHEPARD 
( CONT ' D ) 

t o  read the quantity of oxygen remaining , for example , on 

the RCU. I f  you ' re down-Sun , the shadow is s uch that there ' s  

no way you c an  s ee that needle . You ' ve got to turn cros s-Sun 

to pick it up .  With respect to looking up-Sun , I not i ce d  that , 

as we were progress ing in  our t raverse up to the Cone , we were 

going j ust about int o the Sun ;  and the geologi cal features and 

di fferences in craters , s urface textures , and s o  forth were 

harder to not i ce -- harder t o  pick up looking directly int o 

the Sun .  I f  we had known that ahe ad o f  time and ,  consequently , 

had planned to do most of our obs erving of craters looking 

down-Sun , and h ad we gotten up to the t op of the Cone , we would 

have done it the s ame way . It ' s  j us t  s omething that everyb ody 

should reali ze . Those are two places where you can ' t  see ve ry 

well -- direct ly into the Sun and directly down-Sun . Of 

cours e , once you reali ze that , I think you can adapt to it 

fairly qui ckly . 

With respe ct t o  familari zation with the terrain -- i f  we were 

coming at a relatively high rate of spee d ,  as we were coming 

b ack down from the Cone crater (we were kind of running in 

a down-Sun direction ) , there were t imes when we had to be 

care ful. The crater is  not wiped out by zero phas e .  We were 

at a higher Sun angle . I f  you were running directly down-Sun , 

there ' s  an area where two or three more s teps and you' re going 
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SHEPARD to be in a crater.  So , you ' re going to  have t o  z i gz ag a little 
( CONT ' D ) 

bit , but I di dn ' t  h ave any problems avoi ding those things . As 

long as you can see two or three steps ahead of you ,  it ' s  

s ort of  like broken-field running . The whole process  is s o  

t ot ally much slower than you are use d  t o  on the Earth . Even 

when you get going in leaps and long stri des , you can change 

di re ct i on and get around the craters fairly well . You can do 

this even with a fairly high-speed lope . 

I guess  that ' s  about it for the deployment of the ALSEP . 

The re ' s  one question in  the Crew Debrie fing Gui de about 

transfer of  the LiOH cart ri dges .  We had no problems doing 

that . They were in the b ag and they went on up as s cheduled .  

Let ' s  s ee -- another comment on the Crew Debrie fing Guide --

stroking -- I didn ' t  noti ce any stroking of the LM landing 

st ruts . The touchdown probes were bent over , as we indi cated , 

showing forward-direct i on mot ion generally . The markings 

( dec als ) on all the ALSEP packages were adequate , I thought . 

We had reviewed those pretty care fully during the pre flight 

period.  We found -- be caus e of  all these little problems --

that we had less t ime than we had thought to  finish up the 

EVA . We di d press ahe ad and colle ct this comprehens ive s ample .  

The s ample was t aken from an area that included a c ircle o f  

perhaps 8 feet i n  diameter . We colle cte d  the small rocks in 
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( CONT ' D ) 

b ag ,  j us t  the way we had t alked about it . 

We di d activate the mort ar p ackage be fore leaving the area ,  

because w e  were gett ing short on t ime . We di d pi ck up s ome 

grab s amples on the way b ack . The re really were no problems . 

I guess  we finished everything on the che cklist . We j us t  h ad 

les s  t ime at the end than I figured we would have t o  pi ck up 

documente d  s amples . It was j us t  a colle ct ion of  little things 

that got us -- no one great big thing such as the things we 

have dis cus sed .  The adj us tment of Boyd bolts , the hard things 

t o  s ee ,  all the s e  little prob lems with the thumper geophone , 

and s o  forth j us t  gradually bit  int o  the time line . 

S o  we di d colle ct s ome s amples and got on b ack and closed out . 

We found that the brush that we h ad planne d  t o  us e t o  dust off 

the s uits was e ffe cti ve . It di d t ake off the fi rst layer of 

loose dus t . I would s uggest that jumping up and down on the 

footpad or stomping one ' s  b oots on the ladder is j ust as e ffe c-

tive with respe ct t o  the b oots thems elves . Just b anging 

the boots against the ladder is enough to shake off that dus t . 

From the b oots on up the lower legs , backs of the legs , insides 

of  the thighs , and so forth , the b rush di d appear to be fairly 

e ffe cti ve in getting the fi rst layer of  dus t off.  
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MITCHELL And e ffe ctive in the s ens e that , after the fact , we di dn ' t  

end up with too much di rt i n  the LM. Although we h ad the 

ETB cab le all over the ground ,  st omping on it , and covering 

it with dus t , when it came up int o  the LM it di dn ' t  h ave a 

great deal of dus t on it . It di dn ' t  shake a great deal of 

dus t  in the 1M whi ch was very surpri s ing to me . I don ' t  know 

why it di dn ' t , but it di dn ' t . Either j ust  the tens ions and 

the vibrat ion of it  vibrated most of the dust off , or you 

shook it off.  

SHEPARD The part that had dust on it never got ins i de .  

MITCHELL Really . 

SHEPARD The p art between the hooks and the b ag and your end of it 

never got on the ground.  

MITCHELL That ' s  ri ght ! 

SHEPARD The part that was on the ground was the part that was going 

through your hands . 

MITCHELL All ri ght , that explains it . 

SHEPARD All right , we parked the MET and covered it over . We di dn ' t  

h ave any problems in the techniQue that w e  us ed i n  getting 

the s ample return cont aine r up . Ed s t arte d  up the ladder and 
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SHEPARD got a couple of steps up , and I j ust handed it up t o  him. 
( CONT ' D )  

It ' s  a lot eas ier to do i n  one-s ixth g than i t  i s  on the 

ground.  He t ook that on up and le ft it on the step , and 

then he haule d up the res t  of the stuff from the bag.  

MITCHELL Whi le we are commenting on moving the rock box up , on the 

SHEPARD 

second EVA , for example , I carried it up by myself from the 

ground level without any great problem at all .  I just bounced 

up from the surface to the fi rst rung with the rock box in 

my le ft h and. 

I guess that the ingress and the clos eout went just about as 

planne d .  We had n o  real problems . As for post-EVA-1 , I 

don ' t  believe we had any prob lems getting in . None of the 

fittings gave us any problems . The PLSS recharge went okay ; 

the PLSS doffing was okay . It  s eeme d  t o  me that post-EVA-1 

went along pretty much on s chedule . I can ' t  thi nk of any 

problems . Can you think of any problem we had? 

MITCHELL No , I can 1 t .  

SHEPARD Everything went as the checklist  called for with no problems . 

We ' re b ack on the Lunar Surface Che ckli st here for a while . 

We found that it was easier  to leave the s i de of the h ammock 

that was att ached to the Commander ' s  s i de of the 1M hooked up 
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SHEPARD s o  that , when the LMP pulle d i t  out of stowage , he wouldn ' t  
( CONT ' D ) 

have to  get down on his  hands and knees , find those fittings , 

and hook it up . It worked out very well that way . He di dn ' t  

have any prob lems with getting the hammock out . We have 

di s cus s ed the fee dwater . We originally wanted to do that 

twi ce -- once after each EVA .  We finally reached an agreement 

to do it only once . I guess they receive d  good dat a corre la-

t i on .  We haven ' t  he ard yet . We unstowe d the hammocks and 

went int o a rest period,  We di dn ' t  s eem to have any prob lems 

there . As far as the rest was concerne d,  I di dn ' t  s leep very 

much . I don ' t  know whether Ed di d or not . 

MITCHELL Not too much . 

SHEPARD E d ,  was thi s  the point where we had the prob lem with the 

urine hose?  

MITCHELL Thi s  was the se cond t ime we had a problem with the urine hose . 

· SHEPARD Both times when we were s cheduled t o  dump urine out of the 

UCTA i ns i de � suit int o  the little b ags , we found that the 

hose leading from the UCTA to the sui t  fitting was a litt le 

too long and it was kinked.  Cons equently , I couldn ' t  trans fer 

uri ne out from the suit int o  the b ags . We got around th at by 
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SHEPARD 
( CONT ' D ) 

unzipping the suit and having Ed reach in  there and straighten 

out the hos e .  I t  trans ferred that way . We us ed up every 

s ingle one of those damn urine b ags . 

MITCHELL That ' s  a good point . 

SHEPARD We didn ' t  have enough of those . 

MITCHELL We could have us ed s everal more . There ' s  a problem in the 

SHEPARD 

stowage . The s towage of the urine b ags on the right s ide is  

great when they ' re empty ; but when you fill them up , there ' s  

no place to put them. They ' re t oo big to fit int o  the stowage 

compartment , and there ' s  j us t  no other place t o  put them. 

We had them stuffe d  everyplace unt i l  we could put them in the 

contingency b ag for j etti son . 

I don ' t  know what you can do to make that rest  period more 

comfortable . There nee ds to be s ome place to rest your head. 

I di dn ' t  have a feeling I could put my he ad on anything. 

MITCHELL I felt the s ame way . 

SHEPARD We di d find that we had t o  t ake the boots off because there ' s  

s o  much dust in your overshoes that we di d take those off 

before we went t o  bed.  
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MITCHELL In t raining , w e  thought that maybe that was an unne cess ary 

t i me-consumin g  s tep and we ' d  p rob ab ly s leep with the boots 

on , b ut they were so c overe d with c rud th at I di dn ' t  want i t  

s i ft i ng down in my face during s leep . We t o ok them off.  

SHEPARD I think that i f  there was s ome way you c ould make the h e ad a 

lit t le bit more c omfort able that you ' d  prob ab ly be able t o  

s leep a litt le b ett e r .  We di d res t  and de c i de d  th at , s in ce 

we ' d  gotten a lit t le b i t  b ehind on the t ime li ne on the fi rst 

EVA , we ' d  prob ab ly bet ter s t art the se cond EVA e arly s o  we 

wouldn ' t  get hun g  up on gett ing b ack in . We di dn ' t  want t o  

be rushed for li ft-off. I ' m glad we di d that . It enab le d  us 

t o  get a full EVA peri od in and s t ill h ave plenty of time after

wards t o  get cle aned up and re ady for li ft-off.  We actually 

s t arte d ab out 2 h ours e arly . 

MITCHELL I mi ght comment at this point b ack on the s leep peri o d .  Al

though we were only li st ing s t arb oard 7 de grees , that was very 

di s c on certing during the s le ep peri o d .  Although 7 degrees 

didn ' t  s eem like much when you ' re s t anding in the co ckpit , it 

s eems like an awful lot , espe ci ally when you ' re t rying to 

s leep . We b oth h ad the feeling throughout the ni ght that the 

b las ted thing was t rying to tip over on us . Actually , we got 
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MITCHELL up and looked out the window a couple of  t imes to see if  our 
( CONT ' D ) 

SHEPARD 

checkpoint s  were still right where they were supposed to be . 

We even got a little string , hung it up , and tried to figure 

the angle . The platform was powered down , and we didn ' t  have 

the exact angle . 

MITCHELL I f  we had to land at the limit of the LM envelope -- a s lope 

SHEPARD 

of 10 or 15  degrees -- I think the guys would find it almost 

intolerable t o  work in the LM and s leep in it at that angle . 

I f  you know ahead of time you ' re going to land on a slope of 

any magnitude , what you ought to do i s  bang it in pretty hard 

so that you do end up with the cabin level . You ' ll get some 

uneven· stroking of the gears . But you ought t o  pick a rate of 

desc ent of 5 or 6 ft /sec and put in at that speed . I don ' t  

think we stroked the strut s at all . We got up , ate a little 

bit and felt a little bett er . We rested , although not well --

were rested and were ready to get off and running again . We 

powered up the IMU , the LGC and ran a P 5 7 .  Again , we had s ame 

pretty small torquing angles .  All torquing angles were 0 . 1  de-

gree or less . 

The EVA 2 PREP s eemed to go as smoothly as the fir st one did . 

This time , when we got to the comm check , everything worked 
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SHEPARD fine . We stayed essent ially on the time line as far as that 
( CONT ' D ) 

PREP was c onc erned . Again , we had no problem getting down . 

MITCHELL I discovered this at that point -- I  don ' t  know when it 

SHEPARD 

occurred -- my right glove wanted to  move to the left and down 

whenever I relaxed pres sure on it . In order to move it back 

to normal working pos it ion , it took a great deal of effort . 

Anytime I ' d  relax , it would snap over to that pos ition . It 

caus ed quit e a bit of a problem during EVA-2 . It limit ed to  

a great ext ent the amount of things I c ould do  with my right 

hand without tiring . I could do most anything but it was j ust 

s low and tedious to  do it . Out s ide of that , there was no other 

maj or effect of the glove problem . We brought back the glove . 

You j ust  have to  look at it and s ee what the problem was . 

Yes , after I said broke I wasn ' t  sure that ' s  what I really 

meant . I didn ' t  know what had happened to it , but it was not 

performing as it should have . 

On EVA-2 , we stayed right on the checklist and got everything 

loaded on the MET . We went through the checkli st , and Houston 

checked it with us . We had everything we needed on there . We 

repo s itioned the TV quickly and headed out on the travers e .  

We went around and got the LPM out . 
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MITCHELL That didn ' t  pres ent any more problems than we expect ed . It 

was a mes sy four-handed operat ion , but that we expect ed and 

it didn ' t  disappoint us . 

SHEPARD It takes two people to do it . . . .  manipulat ing all of the 

equipment to get it pos itioned j ust right . 

MITCHELL I might s ay ,  in defense of the LPM , it gave good readings . We 

had to stay on high scale most of the t ime , so obviously there 

was a magnetic field that we were measuring . 

SHEPARD I thought the MET worked very well . We had been living with 

it for some time during the training cycle , and it had been 

modified a few times to take care of s ome of the problems . I 

thought it was generally worthwhile . It enabled us to operate 

more efficiently than we would have otherwis e .  

MITCHELL We would have been in real trouble trying to move all that 

stuff out with j ust a handtool carri er , and still get the s ame 

amount of work done . I think that the MET stability was good 

at reasonable speeds . It was not hard to pull . It did make 

you change your gait a little b it . I didn ' t  feel like I 

balanced quite the same way with the MET as I could without it . 

You could pull it up to fairly good speeds without any stabil

ity problems . It did bounce and hop and tipped to turn over 
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MITCHELL if you hit rocks with the wheel or i f  you hit a c rat er with 
(CONT ' D )  

SHEPARD 

the wheel . It was not t oo hard to stabilize it with that tri-

angular handle . Al s eemed t o  be able t o  move faster with it 

than I did . That ' s  because I didn ' t  feel comfortable with the 

stability of it . When we hit rocks and things , I was worri ed 

about it tipping over , and I really didn ' t want to s ee all that 

equipment spread out over the lunar lands cape . So I th ink I 

probably tended to be a bit more caut ious . When Al was pulling 

it rapidly , he was controlling it well , and it didn ' t  t end to 

turn over . We did pick it up and carry it part of the way . 

That was no great trick . 

Ed was in the front of it one t ime , and I was in the rear . We 

lifted it up and carried it . 

MITCHELL One t ime when Al was pulling it , I picked up the back , and we 

carried it . We could move at a fairly rapid c l ip that way . 

It was not as free a pac e , as fast a pace , or as relaxed a 

movement as you c ould make without it . 

SHEPARD Didn ' t  something c ome off the MET one t ime ? 

MITCHELL Yes . 

S�PAAD It was that little SESC can .  One of those  popped off . 
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MITCHELL Yes , that was on the way back . I stopped and picked it up . 

Other than that , things did not bounc e off of it . Anything 

that was tied down well stayed in place . The 16-rnm camera 

started oscillat ing . It came out of it s holddown and was j ust 

s itting in the two ret aining rings . Coming down Cone Crater , 

it was swinging around very wildly . The magazine that we had 

on there didn ' t  have any film worth looking at , although it 

would have been darn int erest ing to see it . The camera was 

whipping around from s ide to side making 360-degree pivots . 

It would swing ·halfway and swing back very rapidly , and it had 

c ome out of the t ens ion fitting that held it in pos ition . 

SHEPARD That was really held in only by gravity .  

MITCHELL It kind o f  brushed up against  one s ide of the MET . 

SHEPARD The c los eup stereo camera had a slight flange fitt ing on the 

other s ide , and that b aby never bounc ed up . 

MITCHELL It stayed in very well . 

SHEPARD It stayed in there j ust as solid as a rock . In summary , we 

had very little trouble with things bounc ing off . Only one 

thing bounced off . 

liOWfi.D� 
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MITCHELL I think that ' s  due in large to the fact that we ins i sted that 

everything have a good retaining clip on it . All the bags had 

c overs to help hold them in . 

SHEPARD I really expected more dust to be c ollected by the tires and 

thr own up on the MET . That didn ' t  turn out to be the case at 

all . We dragged it through some fine-grained stuff near the 

edges of the smaller craters ; and , although the tires sunk in 

more , in that fluffy , les s  dens e  regolith , it still didn ' t  

throw up an awful lot of dust . 

MITCHELL Dust didn ' t  adhere in any apprec iable amount to the rolling 

surface of the t ires . The MET seemed to mash it down , but 

it didn ' t adhere . It didn ' t  throw out a rooster tail as we 

might have suspected . 

SHEPARD Even at fairly good speeds . 

MITCHELL Yes , that was very surpri sing . 

SHEPARD Did you get the LPM all done?  

MITCHELL Yes . 

SHEPARD I got the thermal degradat ion s amples all done , and we t ook 

photographs of footprints . 
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MITCHELL The LPM cable was very difficult t o  roll out . The spring in it 

and the backlash were such that I could roll four or five rolls 

and not crank up apprec iably any of the tape . It was j ust  

tightening it up inside the reel . When I loosened my grip to 

grab it again , it would unwind three or four turns . In addi

t ion , the t ape was rolling up in bends , and it looked like a 

giant bow , very fluffy with lots of bends all balled up around 

the reel . It was really a mess  to handle . It took about two 

SHEPARD 

v 

or three t imes as much time as expect ed to get the cable reeled 

in the first time . I would have objected strenuously if I had 

had to do it a s econd t ime , and we had planned on three meas 

urements .  I was s eriously considering just trailing the rest 

of that ribbon behind us and taking our chanc es with it . It 

was really difficult . It was complicat ed by the fact that my 

glove problem was making the mobility in my right hand difficult . 

I felt that we had a navigation problem on EVA-2 . I don ' t  know 

why we didn ' t  worry a little bit more about that preflight . 

We did discuss the fact that point s A and B were not very well 

defined . They s aid , "Well , it wasn ' t  too important to get 

exactly to thos e  two points from a geological point of view . " 

This  may be  true , because we ' re supposed to be  in c ontact with 

nondescript mat erial . But it sure made it t ough t o  figure out 
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SHEPARD exactly where we were as far as the progress of the EVA was 
( CONT ' D )  

concerned . 

MITCHELL Yes . 

SHEPARD Until we really get a feel for navigat ion on the surfac e ,  there 

should be some strong check points to follow . First of all , 

it gives you a feeling of security t o  know where you are . You 

know where you are distancewis e  and what you have left to cover . 

Second , ther e ' s  no question in my mind that it ' s  easy to mi s-

j udge distances , not only high above the surfac e -- that we / 

discus sed before -- but also distances along the surfac e .  It ' s  

s o  crystal c lear up there -- there i s  no closeness  that you try 

to assoc iate with it in Earth terms -- it j ust looks a lot 

c los er than it is . 

MITCHELL I certainly agree with that . I think there are two problems 

that affect your distance measurements .  One , as Al described , ·  

and the second is there has to be a little bit of distortion 

in the bubble . I don ' t  know how much that contributed to it , 

but I think it contribut ed some . I believe that our primary 

problem in navigat ion was the surpris e  brought about by the 

roughness and the undulation of the t errain . We c ouldn ' t  

see -- one s et of landmarks , the prominent landmarks -- our 

v 

next s et of landmarks from our pres ent pos it ion . Large c raters 

,. 
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MITCHELL which we expected to be able to see standing out on a reason
( CONT ' D )  

SHEPARD 

ably flat plane were not on a flat plane . They were hidden 

behind other craters , ridges , and old worn-down mounds . You ' d  

say ,  "Well , this next big crater ought t o  b e  a c ouple o f  hundred 

meters away , or 100 or 1 50 meters . "  It just wasn ' t  anywhere in 

s i ght . So you ' d  press  on to another ridge and you still didn ' t  

s ee it . All you would s e e  would be another ridge . Finally , 

you' d get over to it and there it was . You c ould not get enough 

perspective from any one spot to pin down precis ely where you 

were . The undulat ions over the neighborhood were probably 

10 to 15 feet . Some of the big craters up to the north and to 

the south looked 50 to 100 feet below our level . It looked 

like we were in a large group of s and dunes . The wavelength 

of the s and dunes would be much greater here , but that was kind 

of the feeling I had . I never knew what to expect when I went 

over the ridge of the s and dune or what I was going to see on 

the other s ide of it . 

I think that c omplicated our problem . I don ' t  know what to 

suggest on that . I think that we have t alked about navi gation 

problems before . We always felt that you know you ' d  see thes e  

crat ers out here . Men have planned for them and they ' re very 

well defined and we ought to be able to locate them eas ily , but 

c 
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SHEPARD that j ust isn ' t  the c as e . There has t o  be  more thought given 
( CONT ' D ) 

to s ome better way of pos it ioning ones elf on the chart . 

MITCHELL Maybe this thought will help . We c ould put s ome work into a 

manual method of distanc e estimati on better than your thumb 

up against the LM .  We need a better manual method of est imat -

ing distanc e .  

SHEPARD I think we did c ome pretty close to point A ,  and you and I were 

still arguing about where in the hell point B was . 

MITCHELL Yes , we were . And I st ill don ' t  know . It is  probably st ill 

ther e . 

SHEPARD We were supposed to do our thing at point B .  

v 
MITCHELL Did you r emark anything about the TDS?  

SHEPARD Only that I did it . 

MITCHELL Okay . 

SHEPARD I did what I was supposed t o  do and put it bac k in the bag . 

I was surpr i s ed that there was little adherenc e of the sur fac e 

dust . I expected a little bit more . It didn ' t  adhere very 

much . We did all the things we were supposed to do at point s  A 

' 
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SHEPARD and B and we felt we were in the general area of where we should 
( CONT ' D ) 

have been . 

MITCHELL Would you remark about your exper i ence with the core tube where 

SHEPARD 

you drilled at point A ,  s o  we can contrast it wi th my experi-

ence  later on at Triplet ? 

Point A is  where I took the double core . It went down all the 

way . It went down relatively easy for the first sect ion . The 

next half of the second core wasn ' t  bad , requiring j ust general 

tapping ; then I had to bang it very hard to get the last half 

of the �op core , but I did get it . 

MITCHELL Did you get it in all r ight ? 

SHEPARD 1-3/4 to 1-7 / 8 .  I guess  it was two cores . That ' s  about the 

deepest penetrat ion we had . 

MITCHELL It is . 

SHEPARD I suggested that we use the tip of that thing for the bug 

sample . We brought the bit back in a separate bag .  We started 

up the hill , got over the ridge , found another ridge , got over 

that ridge , and found another one . There was some discuss ion 

at that point whether we should cont inue . 
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MITCHELL I t  start ed t o  get frust rating at that point . We know we 

c ouldn ' t  be t oo far and yet we c ouldn ' t  see the thing . 

SHEPARD 

J 

I f  we ' d  gotten to the point where we ' d  been willing t o  do away 

with the rest of the travers e ,  we c ould have made the rim all 

right . But I pers onally wasn ' t  willing to do that . I felt that 

gathering more samples was the better of the two choi ces . We 

looked at the map again today and described two boulder fields 

that indicat e  we were probably within 150 to 300 feet -

depending on these two boulder fi elds -- of the rim and still 

were not able to see it . That was a pretty good-s ized lunar 

feature , t o  be that close t o  the t op of the thing and not see 

it . That is  just part of the navi gat ion problem . 

MITCHELL At this point , in spit e of my personal frustrat i on -- and I 

know Al felt frustrated in the same way -- to have us stop at 

that point and turn around and c ome back was a proper dec ision .  

SHEPARD We stopped and start ed taking samples there . I feel pretty 

sure that we have some new and strange rocks . They looked -

even to our eye , without looking at them through the magnifying 

glass -- dec idedly different from some of the rocks we had s een 

on the way up the slopes in the crater . I feel pretty sure 

there are going to be some types of rocks that they haven ' t  

s een before . We t ook a lot of samples . We have some documented 
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SHEPARD and some undocumented samples .  I think that all in all we 
( CONT ' D ) 

c ollect ed quit e a b it of rocks from up in that area . The people 

on the ground helped us by realining some of the t asks that we 

ori ginally had scheduled to do up there . Some of the things , 

like the polar survey and the boulder rolling we had intended 

to do from the rim weren ' t  applicable , so they were discarded . 

We started back down the hill . From the elevat ion wh ere we 

stopped , the view down in the valley was j ust fantasti c . But 

outside of that , we could s ee exactly where we were going at 

this time . We said we were going back to Weird and we could 

s ee Weird . There was no question about it . 

MITCHELL It was j ust like the map . Fortunately , there was a boulder 

SHEPARD 

between us and Weird . We used it as a referenc e ,  but , if  that 

baby hadn ' t  been there , I ' m not sure that we would have found 

Weir d .  

When we got down o n  the flat , i t  . . . . 

It wasn ' t  there . That ' s  another remark about navigation . 

MITCHELL Even though there was a little c onfus ion , we were able to spot 

ours elves c oming by Flank and then Fredo helped us to ident ify 

the one by point E .  We knew where we were at that point but 

after we pas s ed point E and started looking for Weird , it j ust 

wasn ' t  there . 
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But the boulder was , so we had a good landmark . That may b e  

the way you ' d  do it . 

MITCHELL We had to be  within 50 or 60 feet of  Weird . It was j us t  a 

matter of loping over t o  do it . But at that time we didn ' t  

have i t  t o  d o  it . 

SHEPARD We did get there . We sampled at Weird and then we got into 

the trench ing bus ine s s  between Weird and North Triplet . I 

started digging the trench while Ed was documenting s ome 

s amples . 

MITCHELL Yes , - wh i le I was trying to put thos e  cores . . .  

SHEPARD You were  making an att empt to do a triple core . It looked as 

if Ed and I should have changed pos it ions because it was not 

s oft enough for him and it was too soft for me . We practiced 

digging the trench in the edge of the crat er ,  becaus e it was 

mechanic ally and physically eas ier to dig the trench on the 

s ide of the crat er .  By the s ide o f  the crat er , t he dust  j ust  

wasn ' t  c ohesive enough t o  get a good sample of soil mechani c s . 

We probably did get a pretty good idea of what the c ompos it ion 

o f  the soil  was , be caus e it wouldn ' t  hold more than a 60-degree 

angle on the s i de of the t rench be fore it all start ed falling 

back down in . We di d the best we could without it . We were 
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SHEPARD running out of time again and it was either do the best we 
( CONT ' D )  

could with that part i cular trench , or not do it at all . We di d 

go down through three dist inct layers ( including the s ur face 

layer ) of di fferent materi al .  They had di fferent colors and 

di fferent text ures . We attempte d  t o  document thi s  with s amples . 

We als o  made an att empt ·to get the bug s ample from the bottom 

of  the t rench . We prob ably di d get s ome soil  from as much as 

1 8  t o  20 inches down ; but it ' s  all mixed up with s urface soil . 

It may not be de finable as the bottom-o f-t rench s ample . In 

attempt ing to fill the container with that mater ial , I had a 

problem . Fortunately , we had two of thes e  containers . I took 

the c over off . The t op and bottom part of the c ontainer have 

prot ect ive Teflon seals . The can it self was a knife edge . It 

has a protective Teflon s eal around it . The t op also has a 

protective s eal . When I took the first c an apart , both s eals 

c ame off together . This left a kni fe edge unprotected . We 

dis c arded that one . We went aft er the other one and , fortu-

nately , that came apart all right . I filled it with mat erial . 

Even after we put it in the MET , that ' s  the one that bounc ed 

out . Fortunat ely , Ed was behind there and saw it bounce out , 

s o  we didn ' t  los e it . I don ' t  know why those  two piec es of 

Teflon c ame off t ogether . The top c ame off and there they 

were . I was looking at the unprot ect ed s eal . 
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MITCHELL While Al was doing that bit of work , I was trying rather un

suc cess fully to  get the triple c ore in . The first one would 

not go in . I was really beat ing hard on it . It j ust wouldn ' t  

budge . I think we saved that one , put another c ore  tube  on the 

bottom and tried dri lling again . It went in a bit further . It 

didn ' t  seem to stop QUite as abruptly , but it didn ' t  go in much 

further ; all the while I was j ust beat ing the hell out of it 

trying to push it in . It was only inching down a millimet er 

or les s each time I h it it . Finally , I had to give up bec ause 

it j ust wasn ' t  going in any further .  On the s ec ond one ,  I 

drove it i n  a c ore tube and a half and I think we got one c ore 

tube  out of it . I ' m sure it pressed down so that we didn ' t  

get anything in the second core . We had a lot of trouble with 

s ample bags . We threw a lot of them away becaus e the little 

metal flags that were suppos ed to  help you roll them up were 

getting entangled with each other . It was almost imposs ible 

to s ort them out and pull one bag out of the di spen s er . Gen

erally , we pulled out two or three and one or two of thos e 

would get lost . It was too much effort to bend down and pick 

them up . It didn ' t  look like we were going t o  use all of them 

anyway . That part icular piec e of equipment i s  going to have 

to be smoothed out . It was t ime c onsuming and hard to us e .  
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SHEPARD We pressed on from there t o  North Triplet . We t ook some mor e 

s amples and s ome photos . Then we came back into the 1M area . 

I went out to realine the antenna , and Ed went out t o  the 

boulder field to get s ome more samples . I think the operat ion 

of thes e cuff checklists  is  good . We had no problems in read

ing them or in using them . 

The gnomon was s at i s factory . We mounted the c olor chart on 

the gnomon , and it proved very easy to handle . The extens ion 

handle was good .  We  didn ' t  have any problem with retrieving 

the solar wind foil . 

The c loseup c amera operated fine . We would have liked to have 

used it more but we just didn ' t  have t ime to get t o  it . But , 

when we did use it , it seemed t o  work well . 

Soil mechanic s we have talked about generally . We felt that 

we had les s  dust throughout our area perhaps than the previous 

landing s ites . 

MITCHELL Did you want t o  mention that on the EVA c omm test we never 

really found a boulder b i g  enough to get behind? 

SHEPARD Yes , there weren ' t  any boulders big enough for the c omm t est . 

We were more interested in gett ing samples of the boulders , 

and I ' m not sure what you would los e . Assume that you ' re going 
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SHEPARD t o  los e c omm if  you get out of line of  s i ght and govern your 
( CONT ' D ) 

operat i on accordingly . That ' s  probably a pretty good way t o  

go . It would h ave been nice t o  know whether , if  you went behind 

a rock , you would be able to hear them ; but you as sume that you 

wouldn ' t  anyway . 

MITCHELL We ' ll let the Apollo 1 5  guys do that . 

SHEPARD The c los eout went about as scheduled . We had a lot of extra 

samples and extra weigh bags . We us ed them -- just about us ed 

them all up . 

MITCHELL A couple of things on weigh bags , sample bags , and storage . 

It appears t o  me the geologists are now want ing larger and 

larger rocks . Rocks of any dec ent s i ze at all are t oo b i g  for 

t he sample bags , and to have to s earch around for rocks small 

enough to go int o  the s ample bag is an unnecessary t ime c on-

straint . Either there are plenty of small- s i z e  rocks , or there 

are not . In our cas e , most of the int erest ing rocks were t oo 

large for the sample bag , and thus didn ' t  get put into one . 

When it c ame to stowage b ack in the SRC and returning the rocks 

that we c ollected , there were so many large ones that we got 

very few of the sampled rocks into the SRC s . Most of the rocks 

ended up in one of the s ample bags ins ide the 1M rather than in 

the SRC , which may be fine , but that ' s  the way it was . So , 



MITCHELL mos t  of  our b ig rocks were unbagged ; thus , we are going to have 
( C ONT ' D )  

a .more difficult t ime identifying them , I think . 

SHEPARD Well , you are probably going to get s ome argument about that , 

depending on which geologist you talk to . 

MITCHELL That may be  t rue . 

SHEPARD There are going to be  a lot of different opinions . We ought 

t o  get lot s  of little rocks and forget the big  ones . Other 

guys are going to say they would like t o  have more b i g  rocks 

so they can pas s them around . So , get more big  ones than little 

ones . I think that is  going to depend ent irely upon the geol-

agist you talk t o .  

MITCHELL Well , my point i s  you can put a little rock in a big  bag , but 

SHEPARD 

it ' s  sure hard t o  put a big rock in a little bag . 

We were prepared to go either way . We had a l i t t l e  t ag in the 

little bags , but we didn ' t  s plit any of the little bags . 

MITCHELL No , I don ' t  think s o . 

SHEPARD They all held t ogether . We were pretty well prepared t o  go 

either way . We had more than enough c ontainers to c ollect what 

we had t ime t o  c ollect in that part icular t ime period . 
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MITCHELL Except I felt a b it disappointed with the sket chy documenta

t ion we did on s ome of thos e rocks , that we c ouldn ' t  do a 

b et t er j ob of identi fying -- putt ing a number on a parti cular 

rock s o  that we could subsequently identify which rock was 

picked up where .  It ' s  going t o  b e  a hard j ob t o  s ort it out , 

I ' m sure . 

S�PAAD With the geologis t s , we may be  able to s ort it out very well 

in a matter of a day or s o . We did get everyth ing in that we 

needed although we made two trips with the ETB and an extra 

rock bag . We did get everything up there all right , with the 

exc epti on of one camera magazine . 

MITCHELL Out s ide of my own stupidity -- mi s s ing that one magazine . Thi s  

was c omplicat ed b y  the fact that , in real t ime , we dec ided to 

take the extra magazine we hadn ' t  us ed on EVA-l out on EVA-2 , 

s o  that we had an extra magazine on the surface .  In checking 

things off on the checklist before  ingress on the second EVA , 

SHEPMD 

I very brightly marked off three magazines . We had three 

indeed . There was the fourth magazine s itt ing there  on the 

camera that we just overlooked .  

There was n o  problem gett ing i n  -- j ust like before . 
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SHEPARD 

POST-EVA 2 

Everything seemed t o  go along pretty well here . We got the 

PLSSs off , got the j ett i s on packages ready , and got everything 

out of ther e .  I have forgott en exactly how much ahead o f  the 

t ime line we were  at th�t point , but it seemed to me we had 

about an hour to s it around with nothing to do . 

MITCHELL Yes , s omething like that . We got plenty of t ime t o  talk . 

SHEPARD We had about an hour . We went in 2 hours ahead . Yes , but 

s omething els e  happened in there , Deke . I don ' t  know what it 

was . Something els e happened t o  t ake up the t ime . We kept 

busy . I don ' t  rec all what we were doing . 

MITCHELL We spent a lot of the t ime carefully stowing . I think most  

SHEPARD 

of our t ime went t o  stowage after we got in -- stowing all the 

extra rocks that we had , making sure that they went in the 

right c ompartments ,  s ort ing our weight s , et c et era . Thi s  took 

QUit e  a bit of t ime . 

I felt that we might need the extra t ime . I think we s ort of 

had a feeling that we had about an hour ' s  dead t ime . At one 

point , I said to Ed , "Okay , we ' r e  all ready to go now . You 

got about an hour . " 

5�1iMiilli� bitt il 
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MITCHELL That ' s  right . That was after we c omplet ed stowage . As Deke 

j us t  pointed out , we used an extra hour s towing and we still 

had an hour left . 

SHEPARD We had no problem with recharge , changing out batter ies , PLSS 

feedwater collection , or dust  c ontrol ins ide the cab in . We 

seemed t o  have a litt le extra dust on the floor . Other than 

that , it was not too b ad .  

MITCHELL A lot o f  that dust , I believe , kind of got whipped outs ide when 

we did our dump repres s .  The c ab in dust  kind of swirled around . 

A lot of that went out through the relief valve at that point , 

which might have reduc ed it s omewhat . 

SHEPARD We did c lean and lubricate the PGA s eals at the neckrings and 

the wristrings . I think that was a good wa"J' t o  go . We didn ' t  

get an awful lot of dirt , but we did get just enough of a 

smudge on the wiping cloth t o  indicat e  there was a trace of 

dust  there , s o  I think that ' s  a good way t o  go . It doesn ' t  

take too much t ime and I recommend doing that . 

MITCHELL Yes . I think it ' s  int eresting -- I don ' t  know whether that 

had anything t o  do with it or not -- but my EMU leak rat e was 

les s  on the s ec ond EVA than on the first . That i s  c omplet ely 

inexplicable t o  me . The only thing that was different was 
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MITCHELL that we lubr icat ed the r ings . Whether that has anything t o  do 
( CONT ' D ) 

SHEPARD 

with it or not , I don ' t  know . As I rec all , I had only 0 . 15 

leak rat e  on the s ec ond EVA -- I mean on the pres sure check 

for the s econd EVA . My leak rat e was much closer t o  s pec ifica-

tion during the s econd EVA than during the first . 

All the load numbers were good , the pads were good , everything 

was in spec ificat i on ,  and the AGS c alibration was good . As I 

recall , we got our updat ed AGS . We got the AGS t ime set with 

a great rush . It came out t o  36 c ent i s econds which was quite 

adequat e for the purpos e .  

Prelift-off checks of the control syst ems went all right . The 

P57 before lift -off was acc omplished with no problems . However , 

there was a little c ollect ion of the light in the AOT for that 

one . It gave a little bit more bounc e off the radar or some-

thing up at the t op of the LM . That was a kind of funny one 

becaus e I loc ated the star by going to a different det ent , then 

swinging it on back around , and following the act ion of the 

star around . But onc e I had that part of the star , I had no 

problem in making the marks on it . 

MITCHELL It does point out the fact that , at c ert ain Sun angles ,  the 

reflect i on off the front of the radar antenna really c omplic ates 

looking through the s extant , looking through the AOT . 
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We got our pads all right , got the takeoff-switch s ett ings 

made , got the GO for lift-off , and the c ircuit breakers con

figured . No more c omments on that up t o  lift -off . Launch 

preparation was virtually no problem . 

MITCHELL I think the longer t ime involved in launch preparat ion was 

probably becaus e we knew we had a lot of t ime to do it . It 

SHEPARD 

had s ome bearing on it , Deke . We wanted to do a good stowage 

j ob .  We had the t ime t o  do a good stowage j ob ,  so  we proc eeded 

to do it . In my mind , part of that t ime was because thos e 

weigh bags , the c ontingency sample , and some of those things 

were awfully filthy ; and I wanted to make sure that they were 

well stowed out of the way so that we wouldn ' t  have a dust 

problem when we got int o  orbit . That was one of the things in 

my mind when it came to proper stowage . 

We had a good stowage there -- no question about it . We just 

took a little extra t ime to do it . Everything was in the right 

plac e . We did have more rocks than we pract ic ed with , thos e 

extra bags . We have done that before , and you know it wasn ' t  

anything new . It j ust took longer doing it . We had no hangups 

anywher e - just wanted to get it right . 

MITCHELL I guess , with regard t o  st owage in the cockpit , we should c om

ment about the ISA .  It kept falling off it s retaining hooks 
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MITCHELL over the PLSS recharge station . It was c onstant ly in the way 
( CONT ' D ) 

during ingres s ,  e gres s ,  and ETB stowage and unstowage . The 

result was that we finally pulled it off the recharge station , 

thr ew it in the back of the c ockpit , and left it there  until 

we were ready t o  stow for lunar lift -off . It was quit e a nui-

sanc e .  The Commander ' s . hos es c aused a little bit of a problem 

in the way that we had them hooked up to the handhold . It ' s  

very important that they b e  run into the aft of the cockpit and 

then forward through the utility strap at the handhold . Other-

wis e ,  they are in the LMP ' s  way while he is gett ing in and out 

of the c ockpit and while he  is  trying to handle the ETB . How-

ever , with proper handling of  the Commander ' s  hos es , it is no 

great big problem . The ISA definitely needs t o  have the hooks 

on it reconfigured so that they will stay in pos ition during all 

the c ockpit operat i on , espec ially dur ing hard-suit operat ions . 
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11 . 0  CSM CIRCUMLUNAR OPERATIONS 

LANDMARK TRACKING 

With one exc ept ion ,  the landmark tracking went extremely well . 

I thought the lunar graphic s  I had on b oard were quite ade

quat e .  I had spent some t ime before flight studying all the 

landmarks .  It was so easy , I gue s s  maybe most of that t ime 

was wast ed now . You could t ake the graphics  and pick up the 

lead-in and track the landmarks I ' m sur e , without having s een 

a picture of them with j ust one or two exceptions· . I had no 

troub le acquiring the landmarks or tracking them , wit h  the 

except i on of DE-2 . I really didn ' t  get that landmark . I 

had looked for DE-2 on the REV j ust before the one in which 

I t racked it , and I couldn ' t  find it at that point . I was 

looking through the window . At thi s  t ime , I was in an att i

tude for s omething else but with the  high Sun angle we  had 

at the t ime of tracking DE-2 , it j ust went right into the 

background surface and I was unab le to pick up the target . 

I was right in the area and approaching the nadir . I did 

pick up a small crat er in the area of DE-2 and tracked it . 

I was supposed to spec ifically track the DE-2 crat er and it 

was j ust impos s ible t o  find it with the high Sun angle . The 

rest of the landmarks went extremely easy . I got the camera 
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ROOSA on the adapt er , fixed the adapt er , and got pictures of them . 
( CONT ' D ) 

ROOSA 

I ' m pos itive I got good marks on all of them . One word on 

that s extant adapter . It was hard t o  get in and out each 

t ime . In reflect ion , it was difficult on the bench che cks 

als o .  I know we t alked about this . I felt like we needed 

a little graphite or some s ort of lubricat ion on that 

adapter . I had it in and out of that panel quite a few 

t ime s . Each t ime it was difficult t o  get it in and out . 

Landmark tracking at low alt itude s was ext remely easy . All 

the pads came up in good order , even with the comm trouble . 

COMMUNICATIONS 

It seemed as if each AOS was difficult . You could acquire 

with the high gain and it would be showing a s ignal strength 

that should have been adequate ;  but you had to go t o  MANUAL , 

WIDE BEAM width , twi st the dials , get it locked up again , 

and then go back to MEDIUM or NARROW . You j ust couldn ' t  

b elieve the signal strength met er and say that I ' ve got a 

good lockup now . Why this i s  s o ,  I have no idea . We spent 

most of that first day us ing MANUAL and MED IUM BEAM width . 

Somewhere t oward the end of that day , we tri ed AUTO and it 

worked well ; for the sleep period , we cut the dead band 

down to 5 degrees , I believe , so they would hold the c ornm 
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ROOSA better through the sleep period . So , the communicat i ons 
( CONT ' D ) 

ROOSA 

s eemed as i f  they were always marginal . I would c ome 

around and approach the other t erminat or and we would get 

good c omm and would get all the data pas sed up for the 

next REV . Coming up the other s i de ,  I would c oncentrat e 

mainly on gett ing my flight plan fini shed rather than 

worrying too much about the comm . I would try t o  get the 

c omm ; and , if it didn 1 t work , I 1 d pres s  ahead with my flight 

plan , knowing that I ' d  pick the c omm up again lat er . 

PHOTOGRAPHY 

I think I ' ll lump all the dim-light phot ography under the 

one area and s ay that the procedures  were rather c omplicated . 

However , I had run through all these in the s imulat or .  I 

was well s quared away on them in flight . I had no trouble 

at all with gett ing the experiment s done in the t ime avail-

able . The dim-light windowsh ade fit well . Aft er our final 

b ench check , in which we squawked about the length of part 

of the shade , I di dn 't  have a chance t o  check it again . 

Ray Dell ' Os s o  did .  He  sai d  it went fine and anything Ray 

said , as far as I ' m c oncerned , was correct .  The shade fit 

exactly in flight as it should have . Just as added insurance ,  

I did tape the floodlight s which are up by the right-hand 
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wouldn ' t  have the residual glow from that set of floodlights 

because they were right up by the window . I put a piece of 

t ape over the green shutter light so it wouldn ' t  be blinking 

right by the shade . In most cases , I turned out all the 

spacecraft light s and operat ed the camera with the remote 

cable , counting the t ime with the t imer down in the LEB . 

If there was a chance for the dim-light photography to work , 

it should have b een on this mis s ion becaus e I was , in most 

cases , in t ot al darkness . 

I would like to comment on gegenschein phot ography . The 

first t ime we came to it , I had inhibit A-3 , C-4 , B-3 , and 

D-4 , the forward-firing thrusters . The rates  looked low ; 

so I turned off all the thrusters and went through thi s  

sequence .  There must have been a little residual rates left 

on one of them after I finished my exposures . I checked the 

att itude and we had drifted off about 3 degrees . I don ' t  

think this i s  any problem at all , but I j ust want t o  let 

the experimenters know that about the first gegensc he in 

photography . I was trying t o  do a little extra on this one 

also , by turning off all the thrusters ; and we got about 

3 degrees off in att itude . I didn ' t  do that anymore . I 

only turned off the forward-firing thrusters from then on . 

C<Ji lltllf Jlhl4a IQ 
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well.  

ZERO-PHASE OBSERVATIONS 

One c omment on the configurat ion for the z ero phas e .  It 

calls for the PCM cable , and the 70-mm PCM cable is not 

long enough to reach when you have the camera mounted in the 

hatch window . As far as I know , I had never tried t o  hook 

this up before flight , with the camera in the hat ch . We 

did not have a bracket in the s imulator . We barely got the 

one for the flight there in t ime . So , that was one minor 

change in con figurat ion for z ero phas e ,  as the PCM cable 

was not used . I spent quit e a bit of preflight t ime worrying 

about my targets on this one . Some of the t arget s on the 

back s i de were rather ob scure . I felt I was really up on 

them , and on that first "Gee whiz , look at the Moon , "  after 

LOI , as I was coming acros s without the aid of the map , I 

picked up most of my z ero-phase targets .  I think I called 

s everal of these  out over the loop . I felt real confident 

from that point on that I ' d  have no trouble at all picking 

up the zero-phase t arget s . I was quite surpri s ed by the 

zero-phas e ob servat i ons . When you ' re on the back s ide , you 

can pick up the t arget quite eas ily b ec aus e it ' s  at a good 
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the t arget was no problem in most cases . I had plenty of 

vis ibility around the hat ch - around the camera mount ed in 

the hat ch window . But I was quite surprised at the los s of 

visibility of these t arget s on the back s ide , when you did 

get t o  zero phas e .  I put most of thi s  informat ion on the 

onboard t apes . It should be there . In general , according 

to our rat ing system - and I applied this rat ing system 

right at the zero-phase point - on area 1 ,  I rated A as 

low , B as medium going to low , and C as zero . 

You mean you couldn ' t  s ee it all . 

Zero means no acquis it ion of t arget or t arget area . This 

was phenomenal . You could have C in view and as it moved 

int o  zero phas e , it , and everything around it , was completely 

washed out . Now ,  the real key to s eeing the target at zero 

phase or above - and , by above I mean with the zero-phase 

point moving away from me . You have no good contrast in re-

lief on the back s ide . Now ,  on the front-side targets - s �  

you had a flat mare surface and a crat er o n  it . Even though 

the crat er was not bright , you still had a relief . You had 

the flat surface broken up with the crater rim . Th en it was 

no problem at all . I only got to shoot two front-s ide targets 
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as the others were canceled because of the Descart es  photog-

r aphy . I had no trouble acquiring t argets 3 and 4 ,  following 

through z ero phase , or s eeing them exact ly at zero phase .  

But , on the b ack s ide , on t argets l and 2 you really lost it . 

There was j ust the lack of physical relief - structural re-

lief b etween the t arget and the surrounding terrai n .  And 

on area 2 ,  we only had targets A and B .  I rated A medium to 

low , and B was an absolute zero . It had nothing what soever 

to do with z ero phase . I didn ' t  have any c onfidence pre-

flight that I would be able to see t arget B .  I c ouldn ' t  

find target B at low Sun angle , good Sun angle , or bad Sun 

angle . I looked for that thing on several pas ses before my 

actual ob servat ion of it . I s at through several brie fings 

in which the Pis would dis cus s which crater was B and they 

would look at the se phot ographs a long t ime and so  B was 

purposely , I guess , a very difficult t arget . And I couldn ' t  

find that thing , and i t  didn ' t  have anything to d o  with zero 

phas e .  

Too small? 

Well , it was nondes cript . It was supposed t o  b e  a crat er , 

but it was in a general rolling area with crat ers all over 

the place . You ' re ri ght in the area . I couldn ' t  s ay 
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that one much . I als o  got a chance to look at target 1 on 

one of the other passes  coming around . It repeat ed exact ly 

what I ' d ob served on this  one when t argets A ,  B ,  and C went 

into zero phas e . Target C was c omplet ely wiped out . I was 

quite surprised . The structural relief is the best help 

that you can have . So that t ook care of zero-phase t argets 1 

and 2 .  I gave a mark on the t ape recorder when I turned on 

the intervalomet er and I gave a mark when I turned the inter-

valometer off . I did not ic e  the camera , approaching the 

zero phas e .  It seemed as if it clicked quite clos e to zero 

phase on just about each pass ; so I think that the ground 

T-start times were good . We should have gotten a picture 

very c los e to zero phas e  on each t arget . While I 'm speaking 

about the intervalometer , it had quite a few of double 

actuat i ons on it just as it did in our bench check down at 

the Cape . We ment ioned that , and they complet ely inspected 

the intervalometer again . It still had s everal double actua-

tions  on it . The swit ch t arget t ime didn ' t  work out t oo 

badly . I set up my t imer t o  g ive me a gross t ime to switch , 

to alert me that my switch target t ime was c oming up . Then 

I switched it the exact second by using the event timer and/or 

my wri st wat ch . Then I f in ished up targets 1 and 2 .  I c ame 
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I j ust read you word for word what my comment s in the book 

were . That ' s  probab ly the b est data we ' ve got . The dark 

mare surface made a good c ontrast with the bright crat er 

rims . That ' s  easy t o  ident ify .  On the back s i de , where sur-

rouding t errain i s  almost the s ame albedo as the crater , it 

really gets wiped out at zero phas e . Now , I als o want t o  

amplify that statement , parti cularly o n  target 3 ,  where we 

had a rather subdued crat er in Ptolemaeus . I didn ' t  have 

any trouble at all picking it out . Now ,  target s A and B 

were on the flat floor of Ptolemaeus . I could find the 

gen eral are a  real fine by that little , small bright crater 

t o  the right of B ,  but crater A was not a bright crat er .  It 

was subdued , and I spe c i fi cally c oncentrated on A as it went 

through zero phas e and it hung in there all the way . So 

there ' s  really a marked di fference between front s i de and 

b ack s ide as far as zero phase  is concerned . 

Zodiacal light was probab ly the most c omplicat ed of the dim-

light proc edures and it went well . I ran that thing and 

ended up right at sunrise . I ran off my strip and the sun-

light c ame int o the spac ecraft . It was right on s chedule . 

About this  t ime , I got a call from the ground t o  make sure 

I had saved a c ouple of magaz ines becaus e they were then 
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surprised that we didn ' t  shoot Des cartes on the first day 

with the 500-mm to get the lower Sun angle . I don ' t  know 

if  this was ever di s cus s ed on the ground or not , but being 

suspicious of the Hycon , it seemed maybe we should have 

shot it the first day and bypas s ed some of the landmarks . 

Anyway we didn ' t .  We went into another s eries of landmark 

tracking and I ' ve said enough about thos e . 

The orb ital science photography was specifi c ally s ome hand-

held strips that had been coordinated . I did not just want 

to shoot target s of opportunity . I want ed spec ific target s 

laid out that I knew I could shoot ; where we would get the 

most s cient ific gain . We had s everal of these and , on the 

s econd day , almost all of them were s crubbed . On the first 

day , I did get in about four of our targets . And as far as 

I know , the pictures should be good . Some of thes e  were 

some long strips you had to t ake with the spacecraft att itude 

that we had . We had no specific att itude for the phot ography . 

For a couple of these ,  I was crammed up against the panel 

trying to get that 500-mm lens in the right area . But we 

knew in advance they all may not be  suited for a cert ain 

window , but I believe I got the four handheld targets on 
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pi ctures . I ' ve already commented on the Hycon . 

PLANE CHANGE 

Coming down to the plane-change burn was j ust like any other 

burn . I was well ahead of t ime . I made sure that I didn ' t  

get beh ind , and I s curried around and g ot all the equipment 

s e cured . I was well up on the t ime line coming into it . It 

was a nice long burn , 18 s econds . It went real well . MSFN 

got the t elemetry . I gue s s  there was some doubt or s ome 

questions b efore flight about gett ing P40 dat a ,  but they 

got all the dat a .  They were i n  a hurry at thi s  point for 

me t o  go ahead and get started on the maneuver .  So , I jus t  

let them read the res iduals and I proceeded and didn ' t  even 

write any down , as s oon as I knew they had them . I think 

the largest residual we had was 0 . 6 in X on this thrust . I 

then went into e arthshine . I had t o  go through the gyro 

t orquing and I got the cameras c onfigured for the earthshine 

photography . That ' s  rather a tight time line . I knew it 

was going to b e . I had simulat ed it and I made it with no 

problem. However , it was t ight trying to get ready from 

the plane-change burn to start the earthshine photography . 

Here again , I c ouldn ' t  us e the windowshade becaus e we had 
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up at that pas s . That took me up through the end of day l .  

I knew the next day was going t o  b e  an extremely long and 

an important day , s o  I went through my presleep checklist , 

h ad s omething t o  eat , and tried t o  get as much rest as I 

c ould .  I didn ' t  work on the Hycon that night . 

OPERATION OF SPACECRAFT 

I guess  I really don ' t  have anything t o  s ay on that . We 

didn ' t  have any problems t o  speak of . The thing went as 

s imulated . The only problem was our c ommunicat ions and that 

seemed always t o  be  there as a n agging problem . I didn ' t  

sleep any b etter , any worse as far as the solo peri od was 

c oncerned , than I did when we were all in there . I didn ' t  

h ave any pangs o f  lonelines s or anything like that . I got 

up the next day . I had gotten all my magazines  and cameras 

c onfigured because , from the s imulat ions , I knew the s ec ond 

day started in full afterburner , and it did as advert ised . 

As soon as I got up , I had s ome more cameras to configure , 

a little b it of talking with MSFN , the VERB 49 maneuver for 

the bist atic  radar experiment ( the uplink is dropped , and 

I ' m into the bistat i c  radar experiment ) .  Things went ex-

tremely fast . I know the first time I tried this in 
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started right on t ime . So I had run through this several 

t imes after that to make sure that I wasn ' t  caught b eh in d .  

It ' s  a variable ORB RATE , so  if you don ' t  get st arted on 

t ime , you ' ve got a little mathematic s to worry about b ecaus e 

you ' re really pitching this  0 . 0830 instead of your normal 

ORB RATE . I have no idea how the bistat i c  radar experiment 

went . I got no comments from Mi ss ion Control on it . We 

got c onfigured c orrectly and blasted the lunar surface with 

the various ant ennas . During this b istatic  radar pas s , I 

had a long strip of handheld 2 50-mm phot ography . I got 

9 5  percent of that long str ip as advertised . I had t o  swit ch 

windows a couple of t imes because of the att itude I was in , 

but I knew the spe c ific areas that were of higher interest 

and I got thos e in part icular . Although not in the flight 

plan , I als o  t ook s ome handheld shot s  of the Crat er Lansberg B ,  

where the Apollo 13 S-IVB was located . Its impact was close 

t o  this . As it turned out , we shot that again later j ust 

before TEI in a superhuman effort , whi ch we ' ll go into lat er . 

One thing that troubled me during this handheld phot ography 

during this one pas s was that the windows were fogged up . 

I actually had wat er condens ed on some of the windows out of 

which I was trying t o  t ake pictures . I n ot i ced this just 
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c oming through the dark s ide . I could feel the humidity in 

the spacecraft picking up a little . It felt a little clammy 

and then I ' d come out into the sunlight and s ome windows 

would have condensed water on them and s ome wouldn ' t . But 

c oming acros s the front-s ide pas s , everything would c lear 

up and I would be  ready for the next one . It was not a maj or 

problem , exc�pt in this c as e ,  as the wat er was on s ome of the 

windows I was us ing for photography . I just took some t i s sues 

and cleaned them off the best I could and kept clicking away . 

After that one , I went into the dark side and started the 

vertical stereostrip with the 70-mm Has selblad . I was to get 

about 3 minut es of high bit rat e  data at the start of this . 

As I went AOS , I went through my normal check of the tape 

recorder and it was not gray . So , I hit the switch to FOR-

WARD , COMMAND RESET . The t ape recorder went gray ; then I 

forgot about it . I didn ' t  check it again unt il I got ready 

to st art my vert ical st ereo , at whi ch t ime I looked down 

and noticed that the t ape recorder was barber pole . I tried 

a COMMAND RESET and it wouldn ' t  go forward . Sure enough , 

the tape needed t o  be  rewound . During this front-s ide pas s , 

during the b ist at i c  radar experiment we had no uplink . The 

ground did not have a chanc e to rewind . I s aw it j ust before 
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in a few s econds of REWIND before it was t ime to start the 

camera .  I went t o  HIGH BIT RATE and START . I probably have 

about 4 5  seconds of high b it rat e  instead of the 3 minut es 

c alled out . We did definitely get the start of the strip 

on high b it rat e ,  but it was not as long as we wanted . This 

is something I had never thought of b efore . The ground had 

not e ither . Then c ame the front s ide in the attitude and 

with the 70-mm getting our vert ical stereo . I had the hand-

held strip on Langrenus which went well . I had a good 

att itude . I had no trouble at all on that phot o t arget . At 

the end of this vert ical stereo , I tracked the landmark with 

the COAS to calibrat e the camera coming acros s the front s ide . 

The ground had decided that this  t ime we would be  shoot ing 

the 500 mm on Des c artes instead of the Hycon . I had b een 

doing s ome t alking and going through the troubleshoot ing 

procedures on the Hycon . They had dupli c ated the problem 

on the ground and had decided that it was too marginal to 

trust ; so we talked a little bit about the COAS tracking 

procedures . In the normal flight plan we do have this COAS 

track to c alibrate the 250-mm lens at the end of this vert ical 

s tereo . So I had tried it in the simulat or .  It doesn ' t  work 

too well there b ecaus e of the cloud occultat ions , but it was 
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eas ier . The procedure I used for the COAS track was t o  start 

in CMC , AUTO , RATE COMMAND . When I picked up my landmark , I 

would command a full pitch and when the needle got down t o  

my half a degree command , I would then switch t h e  mode swit ch 

to FREE , give it a few clicks on the minimum impuls e  to drive 

the rate up to around the 0 . 7 to 0 . 8 that you n eed and then 

fly minimum impuls e for the rest of the tracking . It went 

quite smoothly . I finished up with the vert ical stereo and 

at this t ime I received an extens ive flight plan update 

canceling all the Hycon and putt ing in s ome new att itudes and 

procedures for Descartes . I used the back of the Solo Book 

and the back of a c ouple of pages t owards the end . I think 

the Solo Book should include two or three extra blank pages 

t o  write down procedures .  The procedure for the COAS track-

ing was an 11-step procedure . I c overed up one whole page 

with it . You j ust don ' t  have room t o  write that in your normal 

t ime line becaus e you already have so much in there . 

If I had needed anymore procedures ,  I was j ust about out of 

paper . We have b lank pages for checklist updates  and they ' re 

in the back of the Malfunct ion Procedures .  We have plenty 

of  blank pages on board and I guess  my point here is that we 

should have a c ouple of blank pages in the Solo Book . It was 
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or three addit i onal long procedures  I would have had them 

s c attered all over . At this t ime we canceled all the rest 

of  the handheld photography and worked primarily on gett ing 

the Descart es 500-mm COAS tracking . I thought th is went 

quite well from my end . Descartes  is  an extremely easy 

landing s it e  to pick up with the two bri ght craters leading 

right in . There ' s  no way one can miss  it . I thought my 

tracking went well . I jus t  looked at the pictures and I 'm 

quit e  s atis fied with them . We have some real good 500-mm 

shot s . The first four , five , and six frames , I was manually 

clicking off every 5 seconds . It sure would b e  beaut iful if 

one had a variable intervalometer that c ould be put on th at 

c amera instead of  the standard 20 s ec onds . When you ' re c on-

c entrating on keeping the COAS on the target , count ing 5 sec-

onds , and clicking the camera , it is sort of a three-handed 

operat ion . A variable intervalomet er would have eased that 

problem .  I not i c ed on the film that the first five or six 

frames are overexpos ed . I fired right down the sett ings that 

they gave me . They were l/250th , at f /11 and at infinity . I 

was cons istently shooting about 40 frames . They asked for 

42 frames a pas s . I was very clos e t o  that each t ime . I 

feel real warm about that COAS photography . DE-2 was an 
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high a Sun angle . I did do the s econd s et of back-side zero-

phas e t arget s . They went down the line as I comment ed before . 

I made a lot of comment s on the t ape . I ' m sure that the Pis 

and I will get together on thos e .  In area 5 ,  I listed A as 

medium , B as low ,  and C ·as low . In target 6 ,  I listed A as 

zero , B as medium , and C as medium t o  high . For any further 

details on that , we can refer to the voic e  tapes . I made my 

third COAS pas s on Descart e s . I did not get the high bit rate 

on . The tracking was good . The pictures were good , but we 

did not get the high bit rate . I called the ground and t old 

them so they were aware of this . 

At this point , I start ed t o  get things organized for the 

rendezvous . I had done almost  all of my housekeeping earlier 

during the previous pas ses . If I had waited until I got up 

t o  141 : 30 in my t ime line and had tried to do all of the 

things that it said there , I never would have made it by the 

t ime we had LM lift-off . Whenever I had a chance ,  I would go 

ahead and do things like inst alling the c abin fan filter . I 

t ook out the vacuum cleaner and had it as s embled and stowed . 

I got all my pouches off from B-5 , B-6 , and s o  forth . I 

really jumped ahead on this and I was glad that I did . I 

set up my c amera . It showed an eat period in here . I did 
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with getting the spac ecraft c onfigured for the rendezvous . 

I put my suit on . I had no t rouble with the suit donning . 

It went j ust as advert i s ed ,  and that brought me up t o  LM 

lift-off . 

One other area to include here would be  my, visual tracking 

pas s on the LM .  We changed the coordinates  of the LM slightly . 

I received an update t o  NOUN 89 values .  I als o t ook the 

coordinates  off my s it e  map . I bomb ed into the area . I had 

no trouble at all . I had really smoked over the Fra Mauro 

area and had cert ain lead- in s  coming into it . I picked up 

Cone Crater and Triplet and had no trouble ident ifying the 

area .  I was looking on my map at these coordinat es , and 

they were wrong . They had the LM over on the other s ide of  

the Triplet . Then I saw the bright spot - the reflect ion 

of the LM and the shadow . There i s  no mistaking the LM when 

you s ee that long shadow coming out from it . I had a real 

good track on the LM. I don ' t  remember h ow many marks I 

t ook , b ut I got a good t rack on it . Then I changed the 

c oordinat es on my s ite map and told Ron that I put the 1M at 

different c oordinates on the sit e  map . The next day , between 

the two landmarks that were listed , I had a chance to look at 

the landing s it e  again . This  t ime the shadow in the LM was 
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off the 1M and als o off the ALSEP package . I marked down the 

c oordinates  of the ALSEP and phoned thos e down t o  Ron . It 

looked to me like the ALSEP was right out there by this crat er .  

I would like t o  c omment on the s extant image . The image was 

not absolutely sharp . When you are looking at stars ,. there 

is  no problem . When you look at the lunar surface ,  the sur-

face always looks a little out of focus . It is not enough 

t o  bother your ac qui s iti on or tracking but is j ust enough 

t o  b lur the fine det ai l .  

I not iced that , t o o .  I t  i s  j us t  slight ly b lurred . 

Yes . I have one more comment on this rest-and-eat peri od 

in the s olo phas e .  I had looked at my t ime line with a 

pretty crit ical eye and felt that everything was adequate ;  

but when you t oss  in a troub lesome Hycon and a lot of troub le-

shooting , y ou can use up your eat period in a hurry . I 

thought the cans of the chicken salad and the b it e-s ize  foods 

were really the only practical food that I had to eat . I 

didn ' t  have the t ime nor the inclination t o  try t o  mix any hot 

foods with wat er . That was a good plan for me anyway becaus e 

I like thos e kinds of food b ett er . 
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12 . 0  LIFT-OFF , RENDEZVOUS , AND DOCKING 

We had no problem , we had an automati c  ignition on the PGNS . 

The as cent stage went t o  local vert i c al smoothly , right after 

lift-off . From its  landing att itude , I thought as cent was 

j ust about as we expect e d .  I thi nk that you ' ll see  in the 

film out the window that pitchover started . right about at 

10 seconds and the dead b anding of the as cent stage in pitch 

continues all the way into  the shutdown . The comparison of 

the PGNS and AGS parameters during lift-off were good . I 

really had no concern at all during any of the as cent phase . 

We didn ' t  have any anomalies that you not i ced that over there , 

di d we? 

MITCHELL No . I might remark that I was left occupied with physi c al 

things . The staging ( that was shown on the film ) ble\l out an 

awful lot of crap from the interstage area ; a lot of Mylar , I 

gues s , shrapnel from the bolts . A lot of things blew out and 

it  looked pretty mes sy on the screen as it h appened .  The 

staging sequence and the thrust ons et made a pretty good shock . 

There was no buildup of thrust ; all of a sudden it was there , 

and we were flying . 

SHEPARD There wasn ' t  anything unexpecte d  at all .  Everything went about 

as adverti se d .  Ed d i d  his  little roll thing o n  the main -
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SHEPARD and the ascent phas e . I was all s et to shut down t o  prevent any 
( CONT ' D )  

overburn , but the PGNS shut i t  down with very low residuals , 

which we trimmed out . As a matter of fact , that was when we 

had a . • .  tweak burn . 

MITCHELL Everything was just rigbt ac cording t o  the book . 

SHEPARD The tweak was a minus 2 feet in X ,  plus 5 in Y ,  and minus 8 

SHEPARD 

in Z .  We were in attitude ready to burn . There were no 

problems . I punched in the breakers to get a lockon with the 

radar . We did not lock , whi ch surprised me , but here again 

it may be part of the problem we had before , where maybe our 

rendezvous radar was dri fting away from where we thought it 

was . We didn ' t  get very excited about that . We c ame on 

around after the tweak burn and went into P20 and got a lockup 

right away , and started updating . We called up P34 and started 

our rendezvous navigation .  Everything went right by the 

money , right by the book , we had no anomalies at all .  

I was watching PGNS . We had a single NOUN 49 , whi ch meant 

that the PGNS knew exactly where it was . 

MITCHELL The vector was good . 

SHEPARD The vector was good . 
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MITCHELL AGS looked good on inserti on . AGS updati ng was started at 

ROOSA 

28 minut es .  I might point out that , although we were completely 

nominal wit h  no problems , we did not get the 30-minute R/R-dot 

mark for the backup chart s , whi ch essenti ally makes those 

charts worthless i f  you don ' t  get that first one . I have no 

explanati on except the fact that t ime j ust moves faster when 

you ' re i n  that situation .  Everything was absolutely nominal , 

but we still didn ' t  get t he 30-minute mark . I was surprised 

when I got the clock set and was ready to  go , and the clock 

was showing 29 minut es . I started updati ng AGS right after 

that and kept a completely independent AGS solution throughout 

that navigation portion .  -- The AGS and PGNS HA and HP ' as 

we compared them through the burns , were hanging in there very 

clos e . We had good s oluti ons on both comput ers . 

The s imulati ons were correct on the comm . During all of the 

s ims , I had extremely marginal comm ,  but I always had good 

comm with the LM .  On this flight , I had almost zero comm with 

the ground , and almost zero comm with the LM .  Our VHF was 

extremely bad between the two vehicles . I did the two or 

three things that we had gotten briefed on ( that ' s  got to be 

at least a year ago now ) . I turned the ranging off to  s ee if  

we  could t alk between the  two vehi cles , and I played with my 

s quelch . As I remember , those are the two things that they 
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ROOSA stres s ed in our briefing : to get rid of the ranging and t o  
( CONT ' D ) 

watch the squelch . The s quelch had not been moved since the 

PAD s o  I t ri ed both thos e . We had literally no VHF comm 

between the two vehicles . 

MITCHELL Cert ainly not at that point . 

ROOSA Yes , at this initial point , VHF ranging was c ertainly acting 

up . I ' d  get my tones j us t  as advertised , the thing would lock 

up and then maybe stay on for l or 2 seconds , then drop out . 

Or it might stay on for quit e  a few s econds , long enough for 

me to get an update , a NOUN 49 . They were always bad ;  I was 

getting some bad updates on the VHF . I kept rej ecting them . 

I got one that was somewhere down in the order of 5 miles or 

s omething like thi s , and I accepted that one becaus e it s eemed 

pretty reas onable . I ' m  not sure i f  I accepted more than one ; 

but , anyway , before we went LOS , MCC c alled and sai d  that that 

was a bad VHF mark , to dis continue the VHF markings , t o  do a 

VERB 93 , and t o  reiniti ali ze  the W-mat rix . I sort of questioned 

the reiniti ali zat ion of the W-matrix , but they sai d  to do it , 

so  I did .  I di d i t  with a VERB 93 and a VERB 88 and pre s sed 

ahead with s extant only from then on . When I had t ime in be-

tween my s extant marks , I played with the VHF ranging . I ' d  

get it back up again at t imes . I got a lockon and everything 
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ROOSA looked good . At 143 : 06 , whi ch is  maybe 4 or 5 minutes before 
( CONT ' D ) 

SHEPARD 

ROOSA 

S�PARD 

ROOSA 

SHEPARD 

ROOSA 

S�PARD 

TPI ,  my range on the VHF showed 18 nautical miles . That was 

a little before TPI and obviously was an erroneous reading . 

I was not accepting any of thi s . I was j ust trying to see  i f  

I could get the VHF going . I couldn ' t .  Other than that , the 

s extant marks went j ust as adverti se d .  I had no trouble 

seeing the 1M tracking light in the teles cope or the sext ant . 

It was a no-sweat deal to  take the s extant marks , but the VHF 

was out to lunch . I 'm not sure why . I don ' t  have any answer 

on that . 

Now you got locked up very well one time , when you told us to 

be qui et . 

That was after TPI .  

That was after TPI ?  

Right . After TPI , then we had good comm between the vehicles . 

The VHF B had c ome back in about then too . 

Yes . 

The VHF B was bad before then . 
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ROOSA 

c 
Yes .  I had tried the other antenna ; I tried the antenna 

squelch and ranging off t o  see  i f  we could do any good , and 

none of thos e really worked .  S o  after we burned TPI , I asked 

everybody to be quiet for about 20 seconds to s ee i f  I c ould 

get a good s olid lockup . It  locked up and stayed with me 

through the midcourses all the way down t o  TPI . 

MITCHELL I think one of the s i gnificant questions i s  why we didn ' t  

have VHF B .  And once we answer that , we might have an answer 

to why your ranging wasn ' t  coming i n .  

ROOSA Yes , and I ' m not sure that i t  was the failure t o  lock up be

caus e , as you know , I got locked up enough t o  get the se  

erroneous ranges . It  was not a problem of never locking up . 

It  was the problem that I was getting bad VHF ranging dat a .  

MITCHELL I think our t alking i n  the cockpit would prevent your locking 

up . 

SHEPARD 

ROOSA 

The modulati on from the voi c e  shouldn ' t  have made any di fferenc e . 

No other crew has s ai d  that that has made any di fference . In 

fact , they have stres sed the point that you could go ahead and 

lock up with the LM crew talking to each other . But our comm 

wasn ' t  even good enough to dis cus s the situation at the start 

of the thing . 
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MITCHELL Yes . We could hear you s ometimes very faintly , but you were 

way down in the mud . 

ROOSA 

SHEPARD 

That was the problem from my standpoint . We essenti ally didn ' t  

have the one s ensor up t o  TPI . 

Well , we got the TPI solut i ons on time . 

MITCHELL The PGNS and the AGS completely agree d .  They were within 

about 1-ft / s ec of e ach other . That ' s  1 . 6  ft /sec  on TPI 

DELTA-V . They agreed within 1 . 1  ft /sec  on tot al DELTA-V TPI 

plus TPF . So the solutions were right together . 

SHEPARD 

ROOSA 

S�PARD 

And y our soluti on was right in there too . 

Yes . Ours was pretty much within the limits of our comparison 

criteria.  I didn ' t  write it down . It  seemed like -- on the 

new W-matrix -- I had s omething like 12 or 14 sext ant marks ; 

I ' ve forgotten . But I didn ' t  write it down like I di d some 

of the others . 

There wasn ' t  any problem deciding that we had good soluti ons . 

Because PGNS was active , we went ahead and made i t  a PGNS APS 

burn . 
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MITCHELL Yes , but I retargeted the AGS to the PGNS s oluti on rather than 

leave the solut ion independent , so that we would have a backup 

on the burn . 

SHEPARD 

ROOSA 

SHEPARD 

We burned on t ime . The attitude change was such that we main

tained radar lock through the burn , and we j ust continued to  

proceed with the PGNS solution for the midcourses . 

We agreed within 0 . 5  foot on each one of the midcourses . I ' ve 

got your midcours es here that I loaded.  You had 0 . 9 ,  0 . 2 ,  and 

0 . 6 .  I had 1 . 3 ,  0 . 1 ,  and 1 . 1 .  So we were very c lose on it . 

We were very clos e on MCC-1 . We burned minus 0 . 9 ,  plus 0 . 2 ,  

and 0 . 6 .  On MCC-2 , we burned practi cally nothing -- minus 0 . 1 ,  

plus 0 . 1 ,  and minus 1 . 4 .  We had a little Z in there . 

MITCHELL And all residuals were plus one-tenth after that burn . 

SHEPARD Yes . 

MITCHELL So we had very small differences ; these  all agreed with the 

polar chart . 

SHEPARD We c ame in with the braking on s chedule , went through the 

braking burns , and ended up right in there . So from TPI on 

in , everything was nominal . 
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MITCHELL The AGS strategy was to initi ali ze after TPI , and I did not 

initial i ze after the first midcourse . I continued t o  keep the 

AGS independent and updat ed it . The AGS solut ion was on the 

order of 9 ft /sec at the first midcourse ,  which is  generally 

about what you s ee in the sims . But the AGS hadn ' t  really 

converged by the first midcours e after initialization at TPI . 

I did not initi alize after the AGS s econd midcourse , because 

the PGNS differences were so small and the AGS was right in 

the s ame ballpark . They were on the order of t enths and 2 or 

3 ft /s ec in  z .  I dis continued updating the AGS after that 

point except to  prepare it  for the braking . Shortly after that , 

the AGS fai led us , and the ground called us . I had not looked 

at the AGS in s ome time . I was configuring the cameras for 

the braking phase and the docking . When the ground called us , 

I went back to look at AGS and got no response out of it . 

I n  fact , I think that we had already completed braking and 

were stationkeeping . I ' d  called up 470 to monitor the braking 

phase to give us back the DELTA-V monitor during braking , and 

470 did give a proper readout . So the AGS obvi ous ly failed 

after that point . There was no AGS alarm . None of the cir

cuit breakers was out . The symptoms were that the FDAI AGS 

b all remained locked at the point at whi ch it failed.  I don ' t  

recall those readings . There was no way that I could get into 
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MITCHELL DEDA to call up numbers or to but in numbers . The DEDA was 
( CONT ' D ) 

SHEPARD 

ROOSA 

completely blank . I did note , after that , that the inner glass 

on the DEDA addres s  register was cracked . The outer glass did 

not appear to  be cracked at all ; it was cracked down ins ide 

the DEDA itself , probably where the regi ster numbers are 

actually displayed .  There was a fairly healthy crack i n  that 

glass . 

We c ame to  formation flying pos ition about 100 feet apart . 

And Stu did his pitch maneuver . From visual inspection , we 

noticed nothing unusual on the command module or the service 

module . We als o had photography , of cours e ,  to  go along with 

that . But the CSM looked good and clean , even the engine bell 

was clean , nothing unusual or unsymmetri c about the burning 

pattern in  the engine bell . We had been given instruct ions 

by the ground for the docking . They wanted us to  thrust some 

with the PGNS at plus-X during the docking . We dis cus s ed that 

with Stu , and we mutually agreed that it would be better to  

give it one go  at least using the normal t echnique with no 

thrusting . That we did ,  and it  worked fine . 

Yes , we dis cus s ed that on the backside . We really didn ' t  s ee 

any advantage to  that 1M thrusting . I was shy of that . I 

didn ' t  like that idea of the 1M coming on with thrust . We 
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ROOSA didn ' t  s ee where we had anything to lose by trying the normal 
( CONT ' D ) 

docking method.  If it  di dn ' t  capture , then we ' d  try it . 

Docking went smoothly ; it worked like adverti sed that time . 

There was almost zero oscillati ons of the LM . I don ' t  know 

whether it showed up on TV or not . I had the TV camera run-

ning , but it hit and the t alkbacks went barber pole , and the 

LM s at there . It  was no problem at all . One thing about the 

1M insulation ( it showed up on the TV ) -- the bottom insula-

t i on on the bowl , whatever tank sticks out there , was ripped 

from your staging . The insulat i on was torn and flapping out . 

There was a big rip across the gold insulat ion . 

MITCHELL That would be either the oxi di zer or fuel tank . 

ROOSA The other s i de was nice and clean . Thi s had some big strips 

flapping . I ' d  s ay  probably there was a 2- or 3-foot t ear in 

the insulat i on .  S o ,  anyway , we hard docked with no sweat . 

We actually felt real warm on that probe becaus e of all the 

times we had banged it  in  and out of the drogue , and checked 

the capture latches ,  rechecked them . I guess  we still have a 

big myst ery about the first docking , but we felt pretty warm 

on the probe . We dis cus s ed what we would or wouldn ' t  do in 

the event of not getting capture . I think our c onfidence 

level was very high that we were going to have a normal docking . 
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ROOSA As we came int o the docking , I think s omebody was put ting the 
( CONT ' D ) 

pres sure on Bruce for me to change the LM weight in the DAP . 

I must have gotten five calls on changing that 1M weight . MY 

procedures , when we get a capture , are t o  go t o  CMC , FREE . 

You either s t �  in CMC , FREE , or you go t o  SCS control for 

attitude hold unti l  you' ve re configured the DAP . I know 

s omeb ody was putting the pres sure on Bruce on that one , s o  I 

changed the DAP whi le I was pitching around j ust to keep 

everybody happy . Then sure enough , after I got in and went 

to CMC , FREE , and was sitting there going down my checklist 

in whi ch it s ays , "Veri fy the DAP load , " they gave me another 

weight that was di fferent . I had gone to all the trouble to 

load the firs t one whi le I was pit ching around ,  so I gues s  I 

got a little i rritated at that c all . Somebody was worrying 

about that 1M weight when they shouldn ' t  have been . 

MI TCHELL It ' s  not re ally critical anyhow at that point . 

ROOSA No , you ' re not doing an SPS burn or anything . Your procedures 

are all s et up to go to FREE ; then you get your DAP s quared 

away . They must have been t alking to Bruce pretty heavy on 

it ; he called us s everal time s . 
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13 . 0  LUNAR MODULE JETTISON THROUGH TEI 

In the LM ,  we started unstowing and making preparations for 

trans fer right away . One of the first things we did was t o  

g e t  the h at ch open.  We didn ' t  have any problem with that on 

the 1M s i de . Of cours e ,  it ' s  a fairly easy procedure . Did 

you h ave any prob lems with the hatch or pr9be , Stu? 

No , the pres suri zation is supposed to be brought up to the 

command module before the hat ch is opened . It ' s  als o part of 

the pres leep checklis t  t o  bring it up to 5 . 7 each night s o  that 

cab in pressure dec ay  can be watche d .  So , the night before we 

docked ,  I brought it up to 5 . 7 and it held pres sure all through 

the next day . When we docked , the cabin was already at approx

imately 5 . 7  or 5 . 8 . The first thi ng I did after we got docked 

and got the cockpit cleaned up was to t ake off my suit because 

i t ' s s o  much e as ier to handle the tunnel and the equipment · 

trans fer without being hooked to the umbilical hos e .  I put my 

suit underneath the couch and cle aned up the switches . Then I 

went right into opening the hatch , and I didn ' t  have to wait 

to pump the cabin  up . I took the h atch off and brought the 

probe  ins i de . Y ou removed the drogue and t ook i t  into the LM . 

I never even got my h ands on it . 
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SHEPARD We arrived there at the interface at about the s ame t ime . The 

original plan was to stow both the probe and drogue in the 

left-hand s i de of the 1M cockpit . But s ince the probe was t o  

be returned ,  all we had was the drogue , and it fit in there 

very eas i ly .  We practiced that postdocking trans fer just one 

time in Houst on using both the CM and 1M mockups . We did it 

over the Chri stmas holi days , as  I re call , just before New 

Year ' s  d� . Since we practi ced late in training , all the pro

cedures were fairly well established , and for the most part , 

that one pract i ce session was adequate . We di dn ' t  have t oo 

much of a problem in getting things back over there . 

MITCHELL I think we probably got our suits off a little earlier than 

the che cklist  called for . I ' d  recommend that to future crews : 

get the suits off as s oon as you can . It certainly improved 

our mobi lity . One of the first things you do after you get 

the tunnel open is get those suits off and get them brushed 

down and stowed . It makes it a lot roomier in the cockpit and 

gives you eas i er access to everything in the cabin . We were a 

litt le bit hesitant when we planned , in the t ime line , to re

move our suits that early in the game becaus e of the dust prob

lem .  But we went ahead , took a chance on it , and wrote it 

that way . Since we didn ' t  have any dust , it worked out real 

well . 
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Yes , the suits . s eemed to c ome off pretty h ard . Of course ,  we 

had them on a long t ime , and we had s ome perspirati on in them . 

I guess  they were pretty well fixed to us ; consequent ly , they 

seemed to come off a little hard . 

MITCHELL They did .  

SHEPARD I don ' t  know exactly why that was , but it  did take a little 

extra t ime t o  get t hose things off. I guess  because it ' s  

e asier to bend the upper torso down and get the V-shape neces

s ary t o  get your fanny and b ackside out of the suit under 

one g .  We struggled with thos e a little more than we had in 

the pas t .  The vacuuming procedures seemed t o  be s atis factory . 

I think with each pass with the vacuum brush , you could see  

the dust coming off . In other words , you make a pas s  or two 

on the s i de for example , or on the back , and you ' d  see  the 

loose dust , off the t op ,  that was still there , c ome off int o  

the vacuum cle aning b ag . S o ,  that is an effective procedure . 

At leas t ,  y ou remove jus t  one more layer of dus t . Of cours e ,  

the smudges were s till there . I thi nk that , as a general com

ment , us ing the procedures  that we used , as written , we got 

very little dust b ack in the command module . The thi ngs that 

were dirty , the suits , were put away in b ags right away . Stu 

was ready for them and they went int o the bags , the L-shaped 



13-4 c 
SHEPARD b ag .  The rock boxes and s o  on were in  the extra decontamina
( CONT ' D ) 

ROOSA 

SHEPARD 

t i on bags . I thought the command module was remarkably clean .  

I t  was a lot cleaner than I had expected i t  t o  be . 

I thought it was exceptionally clean . When you passed  the 

s uits over to me , they were dirty , but they weren ' t  dusty . I n  

other words , there was n o  loose dust comi ng off t h e  s�its . 

The only dust that came off was when as I was shoving them 

int o  the b ag ;  but that was a cont act thing . There was nothing 

floating free at all from the suits . 

We felt the procedures that were s uggested , p erhaps by 

Apollo 12 , and carri ed out in our time line , certainly reduced 

the dust to  a minimum . Can you think of anything from the 1M 

s i de that was c onfus ing ? 

MITCHELL The only thing that resulted in  a bit of c onfus i on was on 

page 15 of the che cklist . We were fairly well into  it when 

we got the LM/ CM weights , whi ch is  actually item number 2 on 

that page . Not wanting to bre ak  my continuity of procedure at 

that point , I j ust  wrote them down and went on . I did not go 

b ack and reload the PGNS at that time . When we eventually 

came to  reactivating the 1M for j ettis on , those new weights 

had not been loaded in the DAP . Ground had to noti fy us that 

we were getting s ome unneces s ary firings out of i t .  I don ' t  
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MITCHELL really h ave a suggest i on without thinking about it a little 
( CONT ' D ) 

ROOSA 

bit  more . Either I should have had the informati on earlier , 

or we should move that b lock down s o  it  doesn ' t  upset the 

c ontinuity . 

Didn ' t y ou get that as s oon as we docked? 

MITCHELL Well , in reading this over , I t end to agree with you . In real 

SHEPARD 

t ime , i t  seemed t o  me that I was already past that point in my 

checklist when those came up . S o , before I s ay anything els e 

about i t ,  let me read through the trans cripts again and see  

just exactly how that went . Anyhow there was a bit of c onfu-

s i on there and I think it might have been my fault . 

Yes , it ' s  written down here , and as Ed points out , it ' s  pro-

grammed to be put in there right at docking where 144 : 12 i s  

the correlated time . But the point o f  the matter i s  that both 

the MODE CONTROL swi tches go off at docking , and they don ' t  

c ome b ack on again until near 145 : 50 .  S o , it ' s  kind of super-

fluous t o  load the DAP at that parti cular time . 

MITCHELL In any event , there was s ome bit  of confusi on .  In my mind , it  

didn ' t  s eem appropri at e  to be  doing that at  that time , and for 

the life of me , I can ' t  remember just exactly why . 

SHEPARD We may h ave an LOS problem here , but I don ' t  think s o .  
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C�FIDENl� 
I distinctly remember getting that DAP load , becaus e I s ai d  

yes . They were bugging me about my weight pri or t o  docking , 

and I didn ' t  want t o  change i t  then because I was goi ng t o  

change i t  after docking . But they called s o  many t imes that I 

changed it duri ng the loop . As s oon as we docked , here came a 

weight that was actually di fferent from what I had loaded . I 

reloaded i t  again at that poi nt . I t  s eemed that as s oon as we 

got the h ard dock , we had a new DAP . 

MITCHELL Yes . Reading through the trans cript c onfirms what you s ai d ,  

Stu,  and confli cts with what I had i n  mind . So I ' ll j us t  h ave 

t o  think about it and s ee what was wrong there . 

SHEPARD 

ROOSA 

Nothing was wrong . They were going right by our t ime line . 

It s ays configure the PGNS . We needed the DAP load from MSFN , 

and they were going right by our t ime line . It ' s  obvi ously in 

the wrong place . 

We ' ve already commented , in general , on the decontamination 

b ag . The procedures for vacuuming and the decontaminat i on bags 

worked out fine . 

I think a lot of the credit on the way the stowage went over 

has got t o  g o  b ack to Dell ' Os s o ,  again . He really had this 

figured out . We all went through this t ogether one time over 
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ROOSA the Christmas holidays , but Ray h as gone over the Command Mod-
( CONT ' D ) 

SHEPARD 

ule s ide with me at least twi ce in addit i on to  that . He made 

sure I was organi zed on the equipment as thi s  i s  an extremely 

t ight t ime line . There ' s  very little room to  be fiddling 

around from the time that you dock unti l  you come up to j etti-

s on .  I thought Ray did a magnificent j ob .  

All the men involved in this effort -- Dave Schult z , Jim Elli s , 

S cott Mi lli can , Ray Dell ' Os s o ,  Terry Neil -- they are all to 

be  commended for their effi ci ent training . 

We even h ad t ime to get a few extra goodies out of the 1M dur-

ing the trans fer . Mos t  of these went into a B-4 b ag that ' s  

offi ci ally known as the ISA . 

MITCHELL As I recall , we were  within a couple of minutes of the pro-

SHEPARD 

grammed t imes as we turned the page and c ame on down h ere . 

Whi ch , I guess ,  means it ' s  a fairly good t ime line s ince we 

h ad time to remove a few extras from the space craft . Got both 

of them . After we clos ed the command module hatch and j ust 

ab out 2 minutes before j etti s on you s ai d ,  "Hey , did we do thi s ? " 

MITCHELL Well , I had been going down the checklist and I had marked a 

s lash by every i tem as I did i t . After we got int o the command 

module , I was reviewing that to make sure that everything had 
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MITCHELL b een comp leted .  Just before j ettis on , I got  to the bottom of  
( CONT ' D )  

SHEPARD 
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the page and the only thing that h ad not been marked was verify 

uplink data .  Now , they h ad access to  the computer before , and 

I was reas on ab ly sure that the data swit ch was in the DATA 

pos i ti on ,  but that parti cular item ,  number 6 on page 16 , did 

not h ave a che ck mark by it . I had a moment of sheer terror 

right there that we were going to let the LM go with t he updata 

swit ch off and they wouldn ' t  be able to get into it . As it 

turned out , i t  had been accomplished , but I had not checked 

that one off . 

We trans ferred s ome extra items that were reques ted by the 

ground in connection with the tieing down of the probe : the 

100-foot tether , the wais t  tether , and the webbing , in addition 

to the Has selblad and the EVA gloves whi ch we talked about 

before . I never did figure out what they wanted that waist 

tether for . We never did use that . 

I think they wanted one for the probe . We used all of the 

normal entry tiedown ropes on the probe , s o  we needed s ome for 

the PGA on the right s ide and one to tie down the PGA bag . I 

think that ' s  what they were thinking there . 

MITCHELL Well,  the impres s i on that I had as we came int o  this final 

part , was that when thes e  items were requested , the final 
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people wanted plenty of tiedown material in c ase  we needed it . 

We ran out of the webbing , and then we used the EVT line . We 

never use d  the 100 feet of tether but we did use the waist 

tether . I don ' t  remember how much of it we used , but we used 

s ome of it . 

ROOSA Well , how long is the waist tether? 

MITCHELL It ' s  about 20 feet long . 

ROOSA That ' s  the one we us ed on the PGA bag . 

SHEPARD Part of that webbing was us ed to tie  down the support arm of 

the probe . 

ROOSA We used the bulk of it , though , on the PGA . 

MITCHELL We had t o  rush t o  stay on the time line . That went very 

smoothly . 

I might add one more comment . Due t o  the fact that Stu was 

doing s ome things in the c ommand module whi le we were doing 

other things from the LM ,  the coordination was not abs olute ly 

perfect . I didn ' t  want t o  stand around and wait while he was 

doing s omething . I proceeded on with di fferent port ions of 

the checklist . This makes it  abs olutely mandatory that you 
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list at all , whi ch I did in order to get everything done , you ' re 

g oing t o  leave s omething out i f  you don ' t  mark it . 

You seem t o  imply that we had more time there than we did .  

We barely made the time _ line . We didn ' t  have enough t ime to 

completely wait out the full time on that hatch integrity 

che ck , i f  I remember right . That was s ort of a hangup : the 

10 minutes that you ' re supposed to wait . 

That ' s  right . We were venting down a couple of minutes late 

on that . 

MITCHELL Except , I think we closed the hatch right on t ime , didn ' t  we , 

ROOSA 

Stu? 

There was no pad in that t ime line . We finally made our time 

but you ' ve got to be ready for it . 

MITCHELL As Stu s ays , we di d make it , but there wasn ' t  any extra t ime 

ROOSA 

SHEPARD 

in it  at all . 

Won ' t  they have a bigger load of r ocks in subsequent mis s i ons , 

because of the Lunar Rover? It ' ll take them longer to get 

thos e trans ferred. 

We didn ' t  put down the time in whi ch the tunnel was closed , 

did we? 
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MITCHE LL Y ou were hollering at me that we had 5 minutes  to get the 

tunnel closed up , when I started to c ome through . And , it  was 

within a minute or two of the time line time . 

SHEPARD I t  w as very tight . There was no loose time in there at all . 

According t o  the plap , we were suppos ed t o  bleed down the tun

nel for 10 minutes  prior to j ettison , and r was up in there 

doing that . S eems t o  me , we had dec i ded that it would be less 

than that . We s aid , "We ll , we ' ve got about 2-l/2 to 3 minutes 

to g o .  I felt that there definitely was s ome pressure in the 

tunnel at the time that we j ettis oned . Now ,  what the pressure 

was , I don ' t  know , because you ' ve got to swit ch position to 

that valve in  order to read up the pressure and then put it  

b ack in the vent position .  The last reading was s omething 

like 3 . 3 ,  3 . 1 , 3 . 3  or s omething like that . Then it  went on 

b ack into vent position for a minute , s o  the chances are that 

we prob ab ly had a DELTA-P of about l .  

- MITCHELL No , I don ' t  think s o ,  Al . I didn ' t  write them down -- but you 

didn ' t  get it down to the needle peg as it called for , but 

then you j us t  put i t  in vent and we s ai d ,  "Look , we ' ve got s o  

much time pri or to the burn . " I t  was t ime for you to get out 

of the tunnel .  S o  you just went t o  vent and left it . 
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s omething like 3 , 3 . 1 , 3 . 3 . That means that we di dn ' t  get it  

down t o  zero . We had s omewhere around 1 . 0 ,  I ' d  say ,  by the 

t ime that thing finally let g o .  S o ,  there was s ome DELTA-V 

re cor de d  as a re sult of that . I ' d  s ay  about 1 psi . 

MITCHELL I bet you i t  wasn ' t  that much . 

SHEPARD Anyway , i t  wasn ' t  zer o .  So , that should have been started a 

little bit early . But it apparent ly didn ' t perturb ate the FOD 

guys very much . 

MI TCHELL That j ettis on was s o  smooth you can ' t  believe it . I was watch

ing the 1M through the COAS on the docking t arget . You hit 

ROOSA 

SPEAKER 

the j etti son and the 1M sat right in the t arget and j ust moved 

away . There was abs olutely no perturbati on on e ither vehi cle . 

The 1M j ust b acked off and the docking t arget and everything 

e ls e  were still lined up . And it was just moving away from me . 

I t  was steady as a rock out my way . 

Docking in revers e ?  

MITCHELL It really was . Like running the camera backwards . 

SHEPARD We had no prob lems with j ettis on s eparation . We did a P52 and 

tor�ued and a GDC aline . Apparently everything went along very 

we ll .  
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A comment back on the j ettison SEP . I jus t  stayed right in 

the s ame att itude , and 5 minutes later did the SEP burn . It ' s  

a 1-ft/sec burn . I did a three-axi s  rather than go  into a 

pitch maneuver or anything like that . And it worked out real 

well . As it  turned out , you had 0 . 8  of that 1 foot in the 

Y-axi s . S o , b as i caliy it  was a one-axis maneuver , but it  

really worked out smooth -- just st aying right in  the same 

attitude , going b ack in t o  P41 , and pressing right on in and 

doing the SEP burn rather than trying a manual pitch or any

thing like that in that time frame . 

Yes , you prob ably s ave gas in the long run . 

Yes , i t  was jus t  the procedures of it . I think everybody ' s  

going t o  do i t  the way they want to anyway , but these  proce

dures  were pretty good . 

SHEPARD Okay , we had s ome updates here on _ the 500-mm lens . 

- MI TCHELL We h ad originally planned on t aking s ome Hycon pi ctures , on 

the REV jus t  prior t o  TEI , of the S-IVB impact . Everybody has 

asked us i f  we were sure we wanted to do that during that busy 

time period and we s aid  we did . However , when the Hycon camera 

broke , and we decided that it  wasn ' t  working ; we had eliminated 

pi cture t aking from our minds . We hadn ' t  planned on it , and 
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we had planned on doing thi s . Then they pas sed up the proce-

dures to  us e the 500-mm lens to t ake the S-IVB impact . That 

was really a call beyond duty at that point . I had the 500-mm 

lens and brackets stowed and everything out of  the way when 

that call came up . We d1d it and the pictures look good . I 

hope  they ' re in the area where the S-IVB is . They j ust told 

me to aim on the northeast  c orner of Lansburg B ,  and that ' s  

where I shot . I hope the impact point is  in that . We were 

getting awfully tired at that point . That was a pretty good 

effort to get all that stuff unstowed and up for those pi c-

tures . I think it ' s  j us t  a cas e  o f ,  at the end of a long day , 

doing s omething you hadn ' t  really planned on . You know , we 

were all for getting the S-IVB pictures , but that ' s  when we 

h ad planned to  do i t .  

Yes , I guess  the message i s  that ' s  a bad time t o  update any-

thing that ' s  a maj or departure from what your flight plan s�s . 

MITCHELL Because you are tired . 

ROOSA Going into the docking , I had the c ommand module stowed j ust  

as thoroughly as I could , because I knew we  were going t o  be  

getting a lot of s tuff b ack . 
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The next item was the TEI burn . We got into P40 all right . 

I think there was plenty of time for MSFN t o  look at it  be fore 

we h ad LOS there . 

Twi ce . We went t o  P40 once t o  make s ure they s aw it . Then we 

h ad t o  g o  do the maneuver and s o  forth and then we g ot into 

P40 again , before we went LOS . S o  they really s aw . P40 twi ce .  

Okay .  I don ' t  believe we h ad any real problems with the TEI 

burn . 

There was a little vibrat i on at the end of i t .  

We h ad s ome dis cuss i on about a buzz i n  connection with the SPS 

burn earli er , whi ch I thought I noticed . But neither one of 

the other two guys s ai d  anything about it though . Stu mentioned 

s omething about a small , b arely perceptible hum or buzz t oward 

the end of the burn . 

Yes , i t  was about 20 seconds t o  the end of the TEI burn . There 

was a definite buzz  in the SPS . It wasn ' t  there before . 

Anyway , i t  didn ' t  seem to be  anything off-nominal as far as I 

could tell about that burn , in comparing DELTA-V time , for 

example , with the DSKY readouts of the DELTA-V . Operating , 

the engine seemed to be  real good all the way through . 
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ROOSA Beauti ful burn . How els e  could i t  be?  

SHEPARD We had the res i duals at cutoff of plus 0 . 6 ,  plus 0 . 8 ,  and 

minus 0 . 1 . Then we trimmed to plus 0 . 2 ,  plus 0 . 8 ,  minus 0 . 1  

per flight plan . I t  was jus t  a good burn . We then came 

around and maneuvered t� the phot ographi c sequence attitude . 

That i s  the attitude for taking pi ctures of the departing Moon . 

And as everybody els e  has s ai d ,  it  really is  a s ight t o  see 

that Moon shrinking . Everybody had a view out of the windows . 

We moved b ack and forth looking out each other ' s  windows . Ed 

and Stu were manning the cameras . I don ' t  think we had any 

problems during the photographic sequence . 

ROOSA I s aw my one and only earthrise . It came right up , out of my 

window . 

MITCHELL It  was j ust  a slim s liver of the Earth on our flight . It 

was n ' t  very large jus t  prior to  PDI . .  Whi le we were over in 

the LM ,  i t  was fairly nice . It was the best one we s aw .  

SHEPARD 

ROOSA 

On our second pas s , I guess about all we were capable of doing 

was taking pi ctures . I had the feeling that all three of us 

were as tired at that point as we had been during the fli ght . 

Well , I don ' t  think there ' s  any doubt about that . I think we 

were wiped out . 
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Did y ou h ave any c omment about PUGS operat i on? 

The PUGS were abs olutely nominal . Of course ,  change-over had 

already occurred on LOI . S o , during TEI , it was j ust a matter 

of controlling i t  in the green b and , whi ch I did .  I think it 

t ook one or two movements of the valve to keep it where I 

wanted i t . No prob lems . 
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14 . 0  TRANSEARTH COAST 

We indi cated here that we all slept fairly well . A general 

c omment i s  that the day after TEI , we were still not up to 

full speed as far as I was concerned . We seemed to have 

trouble getting ours€lves into the flight plan . We didn ' t  

miss anything big . We really didn ' t  have ·any big items but 

the little things s eemed t o  keep mi ssing . At the t ime , I 

thought that was the day whi ch was the roughest of the total 

mi ssion .  At other times , we were pretty well on the t ime 

line , but somehow that first day after TEI , it seems that we 

j ust never did get hold of ours elves for some reas on . I think 

it was becaus e we were still loggy from the day before . It 

is  always embarrassing to have someone from the ground call 

your attent ion to an item already in the flight plan that 

you should have picked up . Here again , there are always 

little items missed,  but it ' s  st ill an indication that we 

probably weren ' t  funct ioning at maximum effi c iency . 

There was nothing abnormal concerning the post sleep checklist , 

except on something as s imple as a canister change . It looks 

like we were an hour and 40 minut es lat e . 

There was one c omment we made at the end of that day . On thi s 

parti cular flight plan , the P23 informati on was incorporated .  



14-2 

SHEPARD There are other things going on in the flight plan s imult ane
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ously , so that we ended up in a s ituati on where Stu was down 

in the LEB , and Ed and I were floating around elsewhere in the 

spacecraft . The flight plan was floating around with us , and 

I think that turned out to be part of our problem . There was 

no one che cking off the it ems in the flight plan to be sure 

that we got them done . In the future , maybe the best thing 

to do is to break up P23 informat ion into a separate book , 

so that the guys working the P23 open loop can go ahead and 

do that . Whereas , the rest of the flight plan can be checked 

off by the other guys not involved in the P23s , or at least 

superfi cially involved in the P23 . 

Yes . I think they ought to be in the flight plan j ust as they 

are shown here if people are going to run a whole series like 

we did .  But these same sheets ought to also be , say i n  the 

back of the solo book . 

It seemed like I started a P2 3 ,  and then they would want to 

have a flight plan update . So , then we ' d  have a shuffling of 

the flight plan around or have them stand by or something 

like that . So , you should have the trans earth coast P23 

listed on some separat e pages in whatever book you put them . 

It ' s  a dealers choi ce . 
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The P23 t akes up such a maj or port ion of your t ime when every

body els e needs the book . 

There ' s  quite a few hours in whi ch you are t i eing up the 

flight plan on a P23 , during which , nobody els e can handily 

look at it . We pas � ed it back and forth , but it ' s  not a good 

arrangement . 

There was also something else going on at the same t ime . We 

were trying to run some of the inflight experiment s . Thi s  

wasn ' t  the first day after TEI ; this was the following day . 

But that was another thing which required t ime sharing of the 

flight plan . You really had three things going on , the P23 , 

the experiment s ,  and the cooking of these metal samples , in 

addit ion to the normal routine funct ions of the spacecraft . 

They were all in the flight plan , so  there we were . 

The t abs  on F-1 and F-2 c ompartments stick up in the plus-X 

direct i on . They would get hung up when you ' re t rying t o  get 

into compartments R-2 and R-3 in that area .  These  t abs were 

always in the way . I see no reas on why t hey can ' t  be rotated 

180 degrees and pulled from the bottom .  Thi s  is  just a minor 

item .  Another item on the B-3 cushion : the 10-mm and 75-mm 

lens kept floating out . Every t ime you pull that cushi on out , 
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thos e two lenses  would come floating out . They j ust weren ' t  

stuck i n  the cushion hard enough . 

The helmet bags have four straps placed at 90 degrees around 

the bag . Each bag has a snap on one end , and the other end 

goes through adj ustable rings  where you loop through the rings 

and t ighten it down . Normally , all you do is . to j ust. snap 

one of these babies on a snap on the bulkhead shelf or wherever 

you want to snap it . The others j ust came loose in the area , 

and you ' d  find these helmet-bag straps float ing around all 

the t ime . So , there ought to be a better frict ion devi ce to 

keep the straps from unraveling themselves and sliding out 

through thos e two keeper rings . They were float ing around . 

The idea is  fine . It works , except there ' s  j ust not enough 

friction on them . 

The other three that aren ' t  being used always float away . 

I would like to  comment on the P23s at this point . As every-

one knows , bas i cally I was trying to run a no-comm series of 

P23s all the way back . These  were fitted in not at the exact 

time as you would shoot them on an actual no-comm s ituation 

with the except ion of those you would take right after TEI . 

I think the total number was the same even though we shuffled 

them around a little bit because of that CRYO DTO and the rest 
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periods . We kept the stat e  vector that we burned TEI on . We 

did not updat e it , and the next day we started shoot ing P23s 

on that vector . This  was sort of a worst-case condition .  You 

had los s  of comm , but you didn ' t  get in the post TEI s ight ing , 

and so at that point , we started hammering i n  the P23s . I 

guess  there ' s  nothing much els e to t alk about techniques . 

Everybody will work that out for themselves .  I did , I think , 

in planning , make one mistake . I agreed to shoot ing contraint 

stars as well as stars that I would use for navigat ion . Thi s  

essenti ally doubled the amount o f  s ight ing that you have to 

t ake , and that ' s  j ust too many . By the time you get down to 

entry , you j ust had too many P23 s ight ings . I think if you ' re 

going to  run a no-comm cas e ,  I ' d  shoot the stars needed for 

navigat ion . I wouldn ' t  shoot the constraint st ars . It j ust 

made too many s ight ings . To do P23s t akes a good bit of mental 

concentration and a good b it of effort on the minimum impulse 

controller . And you j ust flat get t ired of shooting thos e 

constraint stars . The stat e  vector , I think , came hammering 

in and stayed pretty well . 

As we came down on the last day , the P23 state vector was in 

_great shape and then converged,  and I underst and we were 0 . 0  

something off in gamma and 0 . 5 mile in perigee or something 

like that . Then I screwed it up on the next to the last two 
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s ightings that you do on P23 . I switched from the Earth t o  

t h e  Moon horizon , and ,  during those series , I s crewed the 

thing up . I blew the stat e  vector as the result of several 

things . When I shifted bodies from the Earth to the Moon , I 

was expect ing a big updat e ,  and the other one was that I mis-

read the damn decimal point . Al gave me a little help in 

there , but it was my ball game , and I s crewed it up . So , I 

got some bad updat es int o  the stat e  vector ther e .  I think we 

did show that P23 was a pretty good program and can bring you 

home with a good state vector . I think we also showed one of 

the pitfalls : when you do switch to the Moon , you ' ve got the 

possibility of gett ing the wrong hori zon . You have to j ust 

pay a little bit more att ent ion t o  it . I felt real bad about 

that . I had put in a lot of work on thos e P23s and had taken 

a lot of s ightings . I sure  wished that hadn ' t  happened , but 

it was a screwup . 

As far as I ' m concerned , it ' s  a hell of a blow for freedom . 

I think Stu put a lot of work in on this thing , and result s 

certainly show it . 

I noticed that the recycle is a bad move because of the num-

ber of keypunches required for recycle . Cert ainly there 

ought to be the ability to rej ect the mark . That ' s  consi stent 
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with the ability to rej ect marks in P52 and 57 . There ' s  a 

way that the keypunching operat ion can be cleaned up a little 

bit . But as far as I 'm concerned , it ' s  a hell of a fine 

demonstrat ion that this kind of a program in onboard naviga-

tion wi ll in fact work . It can be cleaned up a little bit , 

but it ' s  a damn fine program . 

That recycling is  much worse than what it s ounds at first count . 

The number -- l ,  2 ,  3 ,  4 ,  5 ,  6 -- it takes you some 6 strokes 

in wait ing for a couple of comp cycles t o  get back for your 

next s ighting . And the way you ' re working in minimum impulse 

you can never stop the vehicle cold on the way home . You ' re 

too light . So you get it down to the subst ellar point and 

you ' ve worked it down . In many cases , you don ' t  have a land-

mark that you can pick out and bring the star back t o . Many 

t imes you ' re having to fight the spacecraft back to the sub-

stellar point again and again .  S o  you get it there , then 

you accept the mark , and then recycle back to where you ' re 

ready t o  mark agai n .  You have to g o  through thi s  half a 

dozen DSKY operat ions and a couple of computat ion t imes while 

it has to recompute its att itude again and flash you the opt ion 

for the maneuver and so forth . By then you ' ve drift ed off 

again and now you ' ve got to bring it back . It ' s  really 
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trouble s ome .  Y ou re ally nee d  j us t  a fast ACCEPT on the mark , 

and then a fast VERB 32 or something t o  bring you right back 

down to the flashing 51 again . It would really aid the 

operat ion . 

Well , the program as c�rrently des igned only allows you one 

mark for a series . Right ? 

That ' s  right . 

What you ' re really s aying i s  that , if we ' re going to do more 

marks , we ought to be able to make more marks without going 

through the whole program .  

That ' s  right . I guess  the only other thing on P23s , as I 

mentioned be fore , would be if they get the slide in the CMS 

I think they ' re working on them right now -- it wi ll be an aid .  

I t  was an interesting exercise and it took a lot of work . I 

surely do feel bad about those sightings at the end . 

I think it ' s  the kind of thing that you can make operati onal . 

We have , for example , ground rule s on NOUN 49 s  when you ' re 

updating.  You ' ve worke d with it in training , and you j ust 

get to the point where you just recognize that one of those 

that ' s  out of the b all park was a state vector that was dis -

placed be cause of sync malfuncti on or something . And you 
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recogni ze them and you just get in the hab it of not accepting 

them . The s ame phi los ophy could apply to the P23s . I think 

it was a damn fine demonstrati on myself . I ' m glad it c ame out 

the way it di d .  

We got to  the point _ where we h ad a DTO on CRYO o 2  flow , and 

that got updat e d .  They starte d a little b i t  early and that 

got us a little bit confuse d .  I ' m not sure that but what we 

didn ' t  foul up a little bit on that one . 

We only ran it for an hour instead of -- what was it -- 2 hours 

or s omething? 

No. We ran it for an hour but I think , didn ' t  we find that 

we had panel 251 open ? 

If  s o ,  that came as an analys is  later , Al . There ' s  a di s cus -

sion about that but I don ' t  know that we ever verified that . 

I know we used Myrtle during that period of time . 

Yes . That was one thing that I guess  we were a little sur-

prised about . None of us could remember be ing brie fed as to 

whether or not we should make a urine dump during that time 

period or not . And the te st was terminated e arly . We ' ll 

probably find out specifically why during our Systems De-

briefing. But , in look ing back at it we s ai d  to ourselves 
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"Well , have we e'l(er been briefe d  in any dis cus s i ons of thi s  

DTO whether or not we should have been venting through Myrtle 

or not " ?  None of us could remember having been . So , if that 

were the case , if we ' re not suppos ed to make any other vent s , 

the n  it wasn ' t  obvious . 

I f  we le ft Myrtle open that was a mi stake on . our part . Whether 

or not that would jeop ardize  the te st , I don ' t  believe we had 

ever be en told . We were on and off with that fool vent on 

Myrtle for various and sundry reas ons . The P23s and trying 

t o  update the flight plan to run the CRYO DTO -- you know the 

flight plan was back and forth -- and I ' m sure that added to 

the confus i on here . 

We moved the beginning of the setup for the test to c oinci de 

with your P23 , and the flight plan was be ing shuffled all 

around at that point with updates , etc . It �as a little bit 

confus ing,  certainly to me . 

I think it was , because we were questioned about the position 

of the circuit breaker later on during the test and it wasn ' t  

immedi ately obvious what had happened to it . So , it was a 

confusing period there . But anyway , the test ran for an hour 

and I hope that the re quirements of the DTO were fulfille d .  
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But it was a little shoddy , I thought , at least from our point 

of view . We di dn ' t  feel like we were , on top of the thing all 

the time . 

Talking about transearth coast , one of the systems that we 

use d  was the urine �ump system . In general , I think that 

Myrtle worked well . There were two problems : first off ,  I 

think we ' re pretty we ll agree d  that it was not getting any 

PTC as s oon as we expe cted because of the docking problem . 

That ' s  the way it appeare d to us . I don ' t  know what they had 

advertised as the capabi li ty of those heaters . I don ' t  know 

whether our he aters were up to the normal capacity or whether 

they can ' t  hack a long attitude on the dark side .  I gues s  

we ' re convince d we froze up at least twi ce . 

Yes , it ' s  signi fi cant to point out that it di dn ' t  take long 

be ing in the Sun or being in PTC until it thawed right out . 

So in my opini on , the free zing had to be very near the end of 

the line . As soon as we got back in the Sun , it melted right 

away . 

We tried to trouble shoot it a little bit , but that ' s  a tough 

system. It ' s  either working or it ' s  not working . We tried 

to swit ch the heater . We thought maybe we had a filter clogged , 

so  we swit ched filters . I don ' t  think either one of those 
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actions solved the problem. I think the problem was solved 

when we got a little sunlight on it . When the heater free zes 

up , you build up pressure in the line . I guess , from the out-

gas s ing of the urine parti cle s  that are in that line , it 

builds up pres sure and will just blow the top right off of 

Myrtle . That happene d two or three times . 

I suspect that , when it clogs up , the residual heat in the 

space craft expands the gas ins ide that urine system and blows 

the lid .  Early in the flight , when we di dn ' t  really know the 

answer ,  we convince d ours elve s that maybe the filters were 

clogging up . So we establi shed a procedure of keeping that 

system flushe d .  We use d  an awful lot o f  water flushing that 

system out to make sure it was cle an all the time . When it 

initi ally froze up , we thought it might be the clogging of 

the filter . So that brought that home to us very strongly . 

From then on we di dn ' t  t ake any chance s with it ; we flushed 

it all the time . 

It ' s  probably just a matter of be ing familiar with the system 

re cogni zing the pit falls . From the standpoint of hardware , 

the little swit ch in the top of Myrtle , with the vent clos ed 

pos iti on , h as not too much fri ct ion on it . It  also has a 

st ring that is tied to the bottom of the receptacle to keep 

the top of the re ceptacle from floating away . That st ring is 

c 
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tied to the handle and would get wrapped around . The practi ce 

of le aving the pane l vent open and the re ceptacle vent close d  

was the mode we operated in during the day . And , that little 

vent on the top of the receptacle would get open halfway and 

we would be venting and di dn ' t  know it . So a more positive 

stop , I think , would prevent that , plus det aching that lanyard 

from the handle and also somehow dri lling a hole and putting 

a fitting on the top itself so  that the action of the lanyard 

and vent valve can be separate . Outside of those thi ngs , if 

a guy is  familiar with the system , it works fine . There was 

a little spillage . Of course you must have a little tissue 

around . 

Yes , I think le aving the overboard vent open all the time dur-

ing the wake period helpe d out quite a bit . Like previous 

flight s , we had less  urine floating around when you took the 

cap off and so  forth . That ' s  prob ably a good procedure --

like you say -- fix that little dial . 

That ' s  about all there was on that day , I gue s s . At the st art 

of the following day at 186 hours , we went through the usual 

wakeup rout ine , updates , and s o  on . Generally , what had been 

planned for the TV shows -- this was kind of Stu ' s ide a  to 

start with a long t ime ago -- was that there should be  some-

thing di fferent on TV shows beside s  the astronauts floating 
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around ups i de down and throwing pencils back and forth . So , 

as a result of a lot of effort in the interim period , four 

experiments were propos ed , and we felt that a couple of the se 

ought to be us able on televi sion .  I think it turned out that 

thi s is prob ably the case . I ' m sorry to he ar that thi s wasn ' t  

picked up too much by the networks , but apparently , as far as 

the control center pe ople are concerned , they were very in-

terest ing experiments .  I didn ' t  feel that that really taxe d 

us too much . Other people did all the work on that . They had 

all the script s  written and all the good words and eve rything 

e lse . Obviously , we trained with them , they had some training 

e quipment down at the Cape that we went through a couple of 

times . They were very straight forward , foolproof te chniques , 

and I thought that that was a very worthwhile show .  I ' m  not 

sure that the press tre ated it the s ame way . Originally , we 

felt that the se were the kinds of things that might be able 

to do us some good . I gues s time wi ll tell what the response 

to that was . It did not detract from the time line . It was 

a quiet time period . Procedure s  and equipment were in such 

good shape that we found that it was easy to ac complish the se 

experiments within the time line of the flight plan . 

Here are the notes on the heat flow .  We just went down the 

che ckli st and photographed it as we were supposed to . And 
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the anomaly we noti ced here was where Krytox flui d that was 

supposed to go into the cup and flow evenly over the bottom 

of the cup ( that is , the side of the cup toward the inst rument , 

the he ating panel )  didn ' t  work that way . It flowed very ni cely 

over the bottom of the cup in one g ,  but it sure didn ' t  in 

zero . It made a beauti ful fillet , becaus e of its  surface ten-

s ian , I guess , the di fference in surface tens ion between the 

s i des of the cup and the bottom . And we ended up with a bubbly 

Kryt ox flui d that had a beauti ful symmetrical fillet and went 

right up the sides of the thing . We photographed it that way . 

We made an attempt with our finger to put the flui d down in 

the heating element at the bottom part of the cup and some 

of it st ayed , but we never did get any real good Benard ce lls 

development like we had gotten on the one g stuff . 

We s aw the movie film of that last night . It shows that 

phenomenon very dr am at i c ally . 

Will they show the ce lls ? 

I don ' t  know . 

No.  I looked for that . I didn ' t  see the cells . 

However , we were running the film backwards since they re-

corded the damn thing on the roll b ackwards so we might just 

have missed  it . 
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I gues s  on that Krytox , there were far t oo many bubbles in 

the flui d .  Now ,  if they are going to run this again , they 

ought to have some way to insure that you don ' t  have the 

bubbles in the fluid .  I don ' t  think that was the b asic  prob

lem.  The basic  problem was that it wanted to go on the sides 

and not on the flat surface on our plate . But I know there 

were too many bubbles in it , and I guess  maybe a mi s c alcula

tion on the surface tens i on kept it from flowing out properly . 

Other than that , the experiment seemed to work very we ll . And 

it ' s  be en photographically documented .  

Yes , the photographs I s aw last night of the crystals looked 

real good . The focus is  good and it ' s  cle ar ,  so they should 

get all the data off of that one wi th the exception of the 

Kryt ox . I thi nk they were anti cipating trouble with that any

way , because our procedures s aid , try twice and if it doesn ' t  

cling to the surface , stuff it full of tissue and quit . So , 

I think there was prob ably some question on that . 

We tri ed it three time s . 

Oh , we trie d it four or five times . We gave it a good show ,  

and i t  j ust wouldn ' t  work . 
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Con ce rning met al c ompos ites , there ' s  not too much to  t alk 

about procedurally on that , eithe r . It was a very s i mple pro

ce dure . It was t ime consuming , and it c ould only be done wi th 

no j e t s  fi ring so it was pretty much re stricted to  the PTC 

time line . We did s ample s l through 12 , excluding 3 .  And ,  

the re as on we di dn ' t  do more was that the re j ust wasn ' t  time . 

I have only one comment ; during number 12 , a small number of 

jet fi rings oc curre d about halfway through the cooling cy cle . 

Oth e r  than that , we fe lt the pr ocedure s were followed to the 

lette r . Do you have any c omment on that ? 

Well , as far as the j e t  firings , we knew that one was going 

to happen . Actually , we knew we didn ' t  have t ime to cool it 

be fore we c ame out of PTC and we s ai d , "We ll , let ' s J ust  give 

a dat a  point on what h appens when you fire them . " Be cause it 

was either that or not do it . We j ust di dn ' t  have enough t ime 

to  I gue s s  the only re c ommen dati on you c ould make i s  --

i f  you have th at many to do , and you ' re going to  be out of 

PTC as much as we we re coming home -- you should c on cent rate 

more on it going out , but we di d ,  we tri e d ,  we were aware th at 

we ought to  get going on th at , and I j us t  don ' t  th i nk we had 

enough time to do that many and be re stri cted to PTC . 

If I may make a comment on thi s thing . I think we h ad enough 

s ample s that we di d ac cordi ng to prot o c ol that we ought to be 
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able to te ll from the data whether or not it ' s  worthwhi le to 

continue this kind of experiment . 

We di d just like we were supposed to do on the liqui d trans fer 

procedure s .  We pumped the flui d ,  took pi cture s , and di d it on 

television .  By the time we got down to the actual pi cture 

takin g ,  we had a few more bubble s in the fluid than we had 

earli er so the video tape prob ably will document that as we ll 

as the fi lm . 

The fi lm looks good,  but it does have the bubble s in it that 

Al ment i oned .  Hopefully , they can cut some tapes of the ini-

t i al trans fers that we di d on TV . 

We could see the flow patterns . That thing was pretty spec-

tacular . It worked re al well . 

It shows the importance of baffles ; you can ' t  work that fluid 

without it . 

We lost a little fluid when we first opene d it up . That was 

due to internal pre ssure , I guess . 

The last of the four experiments was the ele ctrophoresis . 

This is the organic  experiment , and as far as I can tell , it 

was an abj ect failure unles s somebody can see something on the 

film that we couldn ' t  see . We started the red and green dyes , 
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and instead of coming out in bands , they came out in a very 

thin streak and moved acros s .  That was the only action that 

we s aw.  We s aw nothing out of cell 2 ,  and they s aid that we 

prob ably wouldn ' t  see anything in cell 1 ,  but would have to 

take it on the film .  We ran through the procedure s just as 

shown , and Ed documented extremely well what happened in 

cell 3 where the red and green dyes were . We took all the 

pi ctures by the book , but I ' m a litt le leary about this ex-

periment as to whether or not we got anything .  

I ' m a little le ary about the photographic documentation as 

well be cause the re d and green colors were so darn fai nt we 

could barely see them with our eyes . I don ' t  have any hope 

that it came out on the fi lm either . 

Yes , I have doubts about whether the film wi ll show the dye ,  

but you' ve got that . And hopefully , the fi lms wi ll show if  

anything happene d in  ce ll l with the infrared li ght behind it . 

We took the high-speed film of it , and if there was anything 

happening , it was there . But I ' m a litt le le ary about the 

whole experiment , and I ' m  di s appointed too , because I thought 

thi s  prob ab ly had the greatest hope of be ing a s ignifi cant 

breakthrough in something . I ' m  di s c ouraged about it . 
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So that brings us b ack to the flight plan at 186 hours . You 

had a comment about the opt i c s  pane l te st . 

Yes . I have a comment about the te st swi t ch on the opt i c s  

panel t o  test the lights . In the TEST pos i t i on ,  the only 

li ght th at would come on was the MASTER ALARM . It wouldn ' t  

test my other warning lights on the opt i cs pane l . 

Was that only at that point in time ? 

No ,  thi s  was through the whole flight . I finally made a note 

of it he re to remind me of it . 

That was when we di d a VERB 35 late r on . 

The PGNS li ght would come on when we ' d  get an alarm code so 

the li ght s thems elve s worked , but not wi th the test swi t ch .  

We had a pre s s  conference TV show at 19 5 : 30 .  We had agreed 

upon thi s ahead of time , as sum i ng everything else  was going 

along wel l . And everything e l s e  was going along wel l  so we 

went ahead and did it . The comment was that it wasn ' t  any 

problem to  us . It vras at a time during the time line when it 

was not di ffi cult to fit it in . 

Except , as I re call , it was a little rushed at thrrt  point 

becaus e we we re busy tyi ng down the probe  or s omething . 
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Yes , but we had it  tied down to  the point where i t  wasn ' t  go

ing  t o  float away during the TV show . 

But the pre ss conference is  somethi ng that t akes zero prepara

t i on .  As it turned out , we taped the camera down to the head

rest on the center couch , and ac cording to the monitor ,  it 

looked like ·we were in a good spot . So you don ' t  really have 

any preparation to do other than get the camera out . 

The te chni �ue we di s c overe d in flight , whi ch I don ' t  thi nk 

had ever been ment i one d ,  but obvi ous ly s omebody had thought 

of it beforehan d ,  was to Velcro the monitor onto the televi s i on .  

I f  the guy who i s  runni ng the televi s ion has them right 

togethe r , he can watch the monitor whi le he ' s  working . In 

the case of the pres s  conference , we just turned the monitor 

around so that we could see it and still be on camera , and 

kind of gage what was going on . It worked very we ll that 

way . 

Well,  it ' s  the ki nd of thing I think ought to be a real-t ime 

de c i s i on if everything is going along well otherwi se . It ' s  

okay to go ahe ad and do it . I sure would hate to c ommit to 

that ahe ad of time though , because you could be s c rewed up 

with some other prob lem in the fli ght and you ' d  j ust be happy 

to be on the way home and wouldn ' t  want to talk about it . 
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On the dark s i de , dim l i ght phot ogr ap hy , the s ame c omme n t s  app ly 

as on t h e  way up . There was l i gh t  s c at t e r i n g  in t h e  le ns 

wi t h  the U1 on . 

The re we re the us ual updat e s  and p o s t s leep report s ancl 

more P23s . 

They di d h ave us c l os e  the potab le t ank i n le t  at thi s p o i n t ?  

Yes . They had update d the n i ght be fore t h at they want e d  us 

t o  c l os e  o f f  the potab le t ank i n le t  s o  it would he lp the L/D . 

I ' ve got t o  f i n d  out in my s y s t ems d e b r i e f i ng h ew m u c h  th R L  

ch ange d .  

Anyway , we t hought that it was a good c a l l  s i nce the L 1 Il w1s 

going in the ri ght di re c t i on . 

Get t i ng t h at c l os e wi th it me an s  you m i gh t  h ave t o  s li de d own 

a l i t t le b i t  fu rthe r  on the c ouch i f  y ou h aven ' t  us e u  f.1yrt l e  

i n  the last few hour s . 

Okay . We d i dn ' t  s ay anyth i n g  ab out the mi dc ours e .  We we nt 

r i ght on by i t . I gue s s  it i s  h ardly worthwh i le t alk i n g  

ab out . It w a s  0 . 7  ft /s e c RCS , an d th at was d one , a n rl  t h a t  

was i t . But th at i s  fant as t i c  when y ou c ons i d e r  t h at th at 

was the only m i d c ou r s e  a l l  the way from TE I t o  e n t ry inte r -

face . B e aut i ful . 
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And with the JETTISON and SEP for the 1M mode le d in the TEI 

bur n . The time line s e emed to be good the last day . We 

didn ' t  seem to have any re al prob lems that we ' ve noted  down 

here . 

I would like to comment on the bore s i ght star Nu Hydra . I 

don ' t  know where they came up with it , but Alhena was a much 

better st ar . Nu Hydra wasn ' t  even in the window unle ss I 

s c ooted my head way down . 

We couldn ' t  fi gure out the bore s i ght star for the entry at

t itude . We couldn ' t  figure out why they us ed  that part i cular 

one unle ss  they were try i ng to p i c k  one that was so  obs cure 

that nobody had ever heard of it . 

By the ir  own data , it was up 22 degrees  from the center of 

the COAS . That put it out of the wi ndow .  

Anyway , it pas sed  the sext ant star che ck . 

I f  you ' re going to have a bore s i ght star you might as we ll  

have a go od one . 

I di dn ' t  feel rushed or behind our s chedule on entry day . We 

j ust  kept working away right on down our time line and actu

ally ende d  up ahead most of the time . We had the addi ti onal 

items for st owage whi ch we had taken the day before . We took 
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c are of most  of our stowage the night be fore . We stayed up 

real late to do that and j ust h ad the peripheral items for 

stowage on the morning of entry day . After we awakene d ,  wh i c h  

was readily ac complishe d ,  we were i n  re al gre at shape f o r  the 

ent ry . We weren ' t  rushed at all . 

That ' s  quite a bit on entry . 

The point being is that it took some prep lanning to  do it . 

Yes , it did .  

I felt we were in pretty good shape . It was alJ that pre-

p lanning . Did we ever de c i de whether we had a l e ak in tlw 

REPRESS pump or not . 

In  my mi nd , we di d .  It le aked  down about thre e time s  and 

at le ast thre e times we pumped it up . 

I remember pumping it up twi ce . Our REPRESS package did go 

down . The first time I noticed  it , I was by myself  in lunar 

orbit . I pumped it up and never got around to calling the 

ground on that one . We pumpe d it up on ce on the way back . 

And we may have had a s l i ght le ak in it . 

You pumped it up once in lunar orbit , and I part i c ipated in 

two pump-ups . One time , we brought it up to the bottom of 
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the green b an d ,  and then on entry , we pumped it up again . I t  

was below the gre en a little bit . We brought it cle ar up to 

the middle of the green ban d .  

So i t  was three time s . 

We had very little condens ation . The only time that we had 

any water condens ati on in the tunnel are a  was when we had i L  

packed  full of the rock b ags , the probe , and s o  forth . 'I'hfO 

air was not ci rculating , up there . Once we had the tunne l 

half way clear we had no condensation . As we ment i one d be-

fore , we had zero dust . 

Yes . Thi s was the temporary st orage locations for those bags . 

To keep the sleep areas clear at ni ght , we ' d  run those bab i e s  

up there t o  get them out of the way . When the tunnel was 

che cked be fore entry , there was a thi n film of condens ation . 

We had no prob lem with update s .  The ent ry attitudes we re no 

prob lem . 

We went to the entry attitude ; you did the s t ar check ; and 

then  you re ceived a certi fied copy of the P52 . 

Then we maneuvere d up to the hori zon-check attitude at 

267 degrees . We had a dark hori zon which didn ' t  bother us 
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much . We di dn ' t  get the hori zon check but I never con s i dered 

that a big deal . 

Let me make one comment on update s .  On the entry pad we re-

ceived , both in simulat i on and in flight , a large number of 

addit i on al comment s .  There ' s  j ust no place to wri te  them o n  

the update pad except along the margins . We ought to make 

s ome provis ions for that . 

I think s omebody should t ake a look at revumping th11.t entry 

pad since there ' s  so  much more dat a on it  now . 

We had no hori zon che ck , and we were ridi ng about 10 or 

15 minute s  ahe ad of our time li ne at the average g point . 

From then on we st ayed ri ght smack dalJ on the time . At rr.i nuc3 

30 minutes , the main bus t i e s  were brought on right on t j  r.1c . 

It was di ffi cult to hear the CM RC S thrusters fire . After 

SEP , they were e a sy t o  h e ar . On the f i r s t  r i ng that we 

che cke d ,  we went around it twice , and I re ally couldn ' t  veri fy 

that I had heard every thruster . 

I thi nk we finally veri fied by looking out and seeing the 

parti c le s  fly by the windows . 
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You could see some of the thrusters fire . Then the ground 

called and s ai d  that the ring looked good . I th i nk  the ret r o s  

probably want you to us e just as little fuel as poss ible be

caus e they ' ve got that taken into account on the i r  L/D . 
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SEP was a great experi ence . Everything trans ferred .  Every

thing was b acke d up per the che cklis t .  Flying the veh i c le 

manually was gre at . I h ad flown the CSM manually . I went to 

one ring minimum impuls e  and i t  was a litt le les s  respons ive ,  

I thought , than the CMS . It  was very clos e .  The CMS i s  

extreme ly good , but a litt le e as i er t o  hold your attitude 

than the CM. We p i t che d down , pi  eke d up the Moon , and alJout 

thi s  time we di d s ee the hori z on .  We were wat ching  the 

hori zon and wat ching the Moon come down toward it . I c alled 

moons et . My call  over the ai r may have been 2 or 3 s e conds 

e arly . Let me ment i on that b oth EMS che cks went ext reme ly 

well .  The one at EI minus 30 hours was re al fine , and the 

one as we approache d EI als o  looke d good .  As we approached 

0 . 5g ,  eve rything was nomi nal . I was not far off my 15 4 de grees 

wat ching the moons et . Around l 5 4  degree s , I s tarted  wat ching 

the time come up for 0 .  5 g  and starte d  p i cking up the i on i  za

t i on . She starte d  turning re d outs i de a li ttle s ooner than 

what I e xpe cte d i t  t o .  As we hit 0 . 5g ,  Al c alle d swit ch to  

P6 4 . The way we h ad pract i ce d  thi s  worke d pretty good on the 

entry . Jon H arpold gave me excellent instructions , and Al , 

E d ,  and I h ad coordinated  re al well i n  the CMS . I thouRht 

we re ally h ad the entry down pat .  I waited my 3 s e conds . I 
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di dn ' t  get EMS s t arte d .  I went b ack up , and then EMS rolled  

o . 5g .  Then coming off of  pe ak ,  Al would call  out the DSKY 

roll commands . I ' d  b e  s itting there waiting . We ' d  all di s -

cus s the time to  roll li ft down as we approache d 5 g '  s .  It 

rolle d right on time . We went ri ght on through the ent ry 

j us t  like in  the s i mulators . It want s t o  dig in a litt l e  b it 

too much , and it  ki cks off a litt le more p otent i al than y ou 

like to  see , but that ' s  the G&N ent ry .  He came out of b lack-

out and h ad good comm . Jus t  prior to  ent ry interface , the 

comm was b e aut i ful . After blackout , I heard Bruce loud an cJ 

clear.  I don 1 t know how our t ransmi s s i ons came through to 

the cont rol cente r ,  but it was good in the cockpit . A l l  the 

way through , the E MS  and G & N  were che cking very close . I 

calle d  that t o  Hous ton aft e r  blackout . The t rans oni c regi on 

h as been ment i oned be fore and it ' s  s imul ated  vell . 

MITCHELL The steam pres sure peg was s omewhere b etween 5 and 10 s e conds 

late . I was more i nterested in  wat ching the s te am press  gage 

than the t ime point . At 6 36 it s t i l l  had not s t arte d  t o  move 

up s o  I swi t che d t o  s e condary . It  hadn ' t move d either , and I 

remarke d ab out it  to  Al . About th at time , it s t art ed to  move . 

I don ' t  know exact ly where the s t e am press  pe gged ,  but it was 

within j us t  a few s e c onds . After th at , Stu s aid  that he was 

o ff the peg at 60 , 0 0 0 . I not e d  the t ime and i t  was about 
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MITCHELL 30 s e con ds aft e r  I had s te am  pre s s  pe gge d that we were down 
( CONT ' D ) 

around 45 , 000 t o  50 ,000 on the alt imete r .  I n  my opi n i on ,  the 

s t e am  p re s s  pegge d s omewhere under 80 ,000 feet , probab ly 

between 70 , 000 and 80 ,000 . I f  we h ad t o  enter on that and go 

by times , I think we mi ght have been in troub le . 

SHEPARD How di d the time of those compare with the p ad t ime ? 

MITCHELL I don ' t  know , Al , be caus e I was more i nterested  i n  wat ching 

SHEPARD 

s t e am  pres s .  We ' ve been t old that ' s  our more ac curate che ck . 

I f  we get the s te am pres s pe g at 9 0 ,000 , that ' s  the th ing we 

ought to go on . That i s  what I was doin g .  It  was late 

ac cording to all other i ndi cat i ons . 

Do we h ave the t rans cript yet of entry?  

MITCHELL I have it  right here . We  don ' t  have the l as t  part of i t .  I 

s t arte d  cros s che cking against the cab i n  pres s ure , and s ure 

enough , my wat ch was running s omewhere between 20 and 30 s e c-

onds late  from nominal .  I s t arte d  i t  at s te am  press  peg .  I 

di d not have t ime t o  che ck that . I was us i ng the other che ck .  

We were at 6 pounds of pres s ure short ly aft e r  droGues . I t  

starte d  moving pas t  6 .  I was us ing cab i n  pre s s  as my cros s 

che ck as oppos e d  t o  time at that point . And the mains d i d  

come out pre ci s e ly at 1 0  pounds cab i n  pres s ure whi ch would 

be right at 10 ,000 feet . 
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SHEPARD 

ROOSA 

SHEPARD 

ROOSA 

SHEPARD 

ROOSA 

SHEPARD 

ROOSA 

Okay . 

The t ape ins ulat i on on the outs i de of the command module 

was tearing off.  I c ould s ee it . 

The Mylar blanket ? 

I h ad not he ard anybody comment on this  be fore . You c an s ee 

it  t e aring off and going by the window . The AUTO funct i ons 

of the drogues and chutes  went ri ght by the altimet e r . Evl: ry

thing was nomi nal . 

No manual b ackups were us e d  for any o f  the auto fun ct i ons . 

We were on the chutes and we started  goi nr: throuf':h the che ck

list . We burne d out the fue l and then we purge d i t .  I n  the 

CMS , eve ry time you get on the main chutes you set  there and 

the doggone ball rot ate s aroun d .  We comment ed  that we s ure 

woul dn ' t  want t o  wrap up on t h e  ri s e rs l i k e  t h at . Hhen we 

got on the main chutes , there we were rot ating aroun d .  He 

couldn ' t  b e li eve it . 

The ri s e rs weren ' t  twi st i ng the chutes ; they were flying  

thems elves around .  

Both rings burned out and I h i t  the purge swit ch . I :, mr the 

red out the window as we purge d the rings . 
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16 . 0  LANDING AND RECOVERY 

Splashdown was easier than what I had anti c i pated . 

I c ouldn ' t  hear them too wel l . Seems like there was a lot of 

t alki ng going on . 

There always �s that problem as far as c omm i s  concerned . The 

man in the recovery area i s  the announcer for everybody , you 

know . 

MITCHELL I might comment that the S-band , right aft er b lackout , was 

phenominal through ARIA . That was the first time I ' d  ever 

heard of S-band , after the blackout through the ARIA , be ing 

SHEPARD 

ROOSA 

any good . From our point of view , it was phenominal , j ust as 

clear as could be . 

The fe llow who was in a heli copt er following us down s ai d , 

" Okay , stand by for impact on the . third mark , " and he went 

MARK , MARK , MARK , and we still hadn ' t  hit . So , he was s l i ghtly 

off . 

He was off by a 100 feet . 

MITCHELL I was standi ng by to  punch in the pyros on h i s  mark . I almost 

went for them then I real i z ed that we hadn ' t  hit . I count ed 

about l ,  2 ,  3 ,  and we hit . I went to pyro at that point . 
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SHEPARD The impact was very gentle . It  di dn ' t  seem t o  be anywhere 

near what we exp e ct e d .  There was virtually n o  rotat i on of 

the spacecraft . There was a general tipp i ng , perhaps , down 

toward the feet and back up again . One qui ck nod and the 

breakers went i n ;  the mains were releas e d ;  and there we s at ,  

stable 1 .  It appeared as though all three chutes  releas e d , 

and that the shroud lines on one of them came down and wrapped 

around s ome kind of a fitting up here . That ' s  the reas on we 

s t i ll had one chute attached to the t op .  I n  any event , it  

wasn ' t  enough t o  pull us over into stable 2 .  We s at there 

very comfort ably , going through the postlanding checklist . 

MITCHELL The mai n bus t i e s  came off at 800 fe et . 

ROOSA At 800 feet , when you turn off the main bus ties , we sti ll had 

power on the main bus s e s . And di d have after we landed unt i l  

I got around to  pulli ng the circuit breakers  o n  275 . 

MITCHELL I di dn ' t  check ; I gues s it ' s  pos s ible that we could have had 

a contact failure on the main bus t i e  switches that kept us 

hooked up . It certai nly was di fferent than in the s imulator . 

SHEPARD We went over that a couple of t imes to be sure that we had all 

the breakers i n  the right plac e .  As Stu s ays , in the s imulator 

we powered down the bus s es , it di dn ' t  happen the s ame way i n  

C�FIDE�Uift • 
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SHEPARD the spac e craft . There was no over temperature and no high 
( CONT ' D ) 

humi dity . We went down , opened the vent , and turned it  on . 

Everything was fine . There was nothing fly i ng around in the 

spacecraft at impact . We were not s eas i ck and had no di s c om-

fort . It  s eemed like they were re ady to c ome in and get us 

about the s ame time we were ready to get out . We waited a 

few minutes before we closed the postlanding vent and waited 

around a few minutes before we charged the hat ch bottle . There 

wasn ' t  much wai t i ng around . The conversat i on at that point 

i s  good because we have a real good view of what was going on 

out s i de . I don ' t  really have any adverse comment s at all 

about that period on the water . Everything seemed to go along 

j ust  as s cheduled .  

They were well  traine d .  They had a good spray out there . 

Those  men knew what they were going to  do , and they did  it , 

care fully and deliberately . I thought they di d an excellent 

j ob .  We h ad an opp ortunity to  t ake a look at the whole TV 

coverage of it afterwards . 

The de contaminat i on swimmer came up and opened the hat ch like 

we ' d  practi ce d  i t . He threw the gear i n , and we put it  on as 

we practi ce d  it . I t  i s  a little uncomfort able to  wear the 

mask , but at that s t age in the game , nobody c ares . 
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MITCHELL I had one anomaly on the egress  that was surpri s ing t o  me . 

SHEPARD 

ROOSA 

The co 2 bottle on my Mae West was loo s e  and the vest would not 

inflat e  when I first pulled the handle . With the help of the 

DECOM swimmer , we troubleshot it , and found the bottle was 

loos e . I t i ghtened it , pulled the lever , and it inflat e d .  

The bottle had b acked off in the fitting . 

After egress to  the raft , everything went right on the money 

and they got us b ack aboard in re cord t ime . It  looke d  like 

it was j ust  as advert i s e d .  It was a c lean operation .  It 

always is . 

The waves must have been less than they were out in the Gulf 

when we pract i c e d .  Getting out o f  the hat ch and into the r aft 

seemed eas i er than it was in the Gul f .  

MITCHELL Eagerness might have had s omething to  do with it . They added 

the sea anchor t o  the Billy Pugh net s  aft er we practi c ed it . 

That s t abilized  it quit e  a bit . 

SHEPARD I want t o  ment i on that we us ed the vent procedures  for the 

hat ch and the bungee bottle . That enabled the swimmer to  get 

the hat ch close d  e as i er . We didn ' t  have any problems with 

that this time . 

�FI@E�"fiJ'tl 
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17 . 0  COMMAND MODULE SYSTEMS OPERATIONS 

17 . 1  GUIDANCE AND NAVIGATION 

I have nothing to  s ay ab out the ISS modes . The opt i c s  worked 

fine . One t ime there was a parti cle on the t elescope just a 

l itt le b eneath the c enter . It looked l ike a litt le piece  of 

mat erial . Later on , it wasn ' t  there . I don ' t  know whether 

it was fr oz en condensat e  or what , but it went away and it 

never bothered me again . I had no troub le with the opt i c s  

at any t ime . All the G&N worked wel l .  The c omputer s worked 

fine . The only thing I have on the G&N c ontrols and displays 

was the t est switch in the LEE . It wouldn ' t  check all the 

light s . It would j ust check the master alarm light . It 

wouldn ' t  check any of the PGNCS or CMC l ights . They worked 

but that t est switch wouldn ' t  ch eck them . 

MITCHELL Do you want t o  ment i on s omething on t h e  opt i c al subsystems 

ab out the reflected light , the part i cles , the difficult i es 

seeing stars , even  though you ment i oned it befor e ?  

ROOSA We talked about that . Everyone has c ommented about it on 

pr evious flight s . I made a spec i al point of looking , on 

the way back without the LM ,  aft er getting mys elf dark

adapted t o  s e e  what I could see  through the t elesc ope in 
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ROOSA the way o f  c onstellat i ons . We were c ont inually vent ing and 
( CONT ' D ) 

we had a mi llion part i cles out from us , so the only t ime I 

think you c ould really rec ognize  constellat i ons through the 

t eles c ope would be in the morning aft er you ' ve gone all night 

long without vent ing . 

MITCHELL What about the s�ray light and the false  images  that you get 

on the film? Did you see thos e ?  When you ' re looking a t  the 

film and you ' re phot ographing the lunar surfac e  in your dim-

light phot ography , there seems to  be  some fal s e  images  as a 

r esult of refraction in that pri sm .  Did  you s e e  that ? 

ROOSA D i d  you see  some of the film t aken through there ? 

MITCHELL Yes . 

ROOSA I haven ' t  seen any f i lm but it sure is there . VIe c omment ed 

on that in real t ime . That must have been the Earth dim 

light . That ' s  the only dim-light photography w e  took 

through the sextant . 

MITCHELL It was also evident in your s extant tracking . 

ROOSA You have some images  in that sextant and we c omment ed on that 

real t ime . We had a lot of scattered light and als o  a fal s e  

image o f  t h e  Earth i n  the sext ant . 

k>N·fiDENlW 
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MITCHELL It appears to me that the s extant make s a rather poor photo

graphi c  devi c e . 

ROOSA 

SHEPARD 

People don ' t  put a lot of  st ock in that . I didn ' t  real i z e  

w e  h ad that film b ack . I ' ll h ave to  t ake a look at it . The 

landmark line of sight has that f i lt er on it . During the 

P2 3s , when you look at the Earth ' s  hor i z on , us ing the star 

line of  s ight you c ould s ee the airglow and oc cas i onally 

we ' d  get a false image on the sextant . On c e  you went to  

att itude and were sighting with the  landmark line of s ight , 

that filter really di d a tremendous j ob .  It knocked off 

the airglow and made the Earth ' s  horizon real definite to  

me . I did not i c e  it cut down a lot on the l i ght trans-

mis s ion , and in many cases  it was real dark . Some o f  the 

star s  that I shot that were out near the Sun had s ome s c at -

tered light . It would tend to wash out that filter and 

actually made it eas ier to mark . The doub le images are no 

prob lem running . 

I have a c omment about the platform . We 've  looked at a lot 

of g-sen s it ive biases and nan-g-sen s it ive bi ases  in s imula

t ions and lot s of torquing angles that were larger than what 

we s aw during the actual cas e ;  but that plat form was really 

right on al l the way . We very s eldom had a t orquing angl e  
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SHEPARD that was b i g  as 0 . 1  degree ; usually it was in the hundredths 
( CONT ' D ) 

ROOSA 

ROOSA 

of a degree .  

You know Y was always the biggest . The X and Z were generally 

quite a b i t  lower than Y .  If  we h ad any at all , Y was always 

s ignificantly larger . The G&N was beaut iful . I think doing 

a P5l on the st ars would be pretty t ough . It would require 

us ing the urine bags s everal hours b efore the t ime , but one 

should b e  able t o  do an Earth/Moon or an Earth /Sun and get 

the area . I don ' t  think there ' d  be any t r ouble there . I 

would have tri e d  a c ouple of b ackup mode s , backup alinement s 

j ust tossed  in , if  we had h ad the t ime . I threw thos e out 

on entry day b ecaus e we were stowing the probe  and everything 

and I didn ' t  want to get off the t ime line . 

The CMC SPS TVC was ab solutely b eaut i ful and worked as indi -

cated in the s imulator without malfunct ions . It  was s olid 
• 

as a rock with very litt le transient att itude changes . The 

steering was s olid .  

17 . 2  STABILIZATION AND CONTROL SYSTEM 

We us ed  the SCS very little -- j ust for attitude hold a few 

t ime s . I already made my c omment ab out the SCS c ontrol at 

1M undocking . We didn ' t  us e the thrust vect or c ontrol . I 

60N FIDEN�'s\t. 
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ROOSA thought our GDC may have b een b ett er than what had b een re-
( CONT ' D ) 

ported on past flights . Coming int o  entry , I ran a 45-minut e 

check and I ' d say the GDC drift in that period was on the 

order of 1 to 1-1/2 degrees or someth ing like that . I thought 

that the dri ft was pretty good . We expect ed a fairly large 

drift and I gue s s  in reality it wasn ' t  as bad as I antic ipat ed .  

We kept the GDC alinement up as much as we could trying to 

have some sort of alinement in case we lost the plat form , so 

we c ould go back and do a coarse alinement . During a night 

of FTC , the GDC would get off 15 t o  20 degrees . Dur ing the 

day , when we kept tweaking it up , the GDC was beaut iful . 

The EMS was as we had b een bri efed . It was sort of errat ic 

and jumped around a little b it and we t ook the DELTA-V
C 

the 

people gave us on the pad and loaded it . We report ed no 

b i as and that was about all we did ,  as far as that went . 

I di dn ' t us e it at all on the undocking . I went through 

the proc edures  but I thrusted on t ime and so  forth . Anyt ime 

we did an RCS burn , like the separat i on burn or the 0 . 7-foot 

mi dcourse  burn , we j ust took what ever we wer e showing on the 

EMS . So we really didn ' t  sweat that much . 
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ROOSA 

SHEPARD 

17 . 3  SERVICE PROPULSION SYSTEM 

I ' ve already c ommented on the thrust vector alinement . I 

thought we got very little transient at any startup . We 

didn ' t  us e any of the DIRECT ON , DIRECT ULLAGE , THRUST ON . 

We had a 5-psi bi as ; in other words , with the SPS off , the 

PC was indi cat ing a plus 5 .  During the burns , the PC itself 

was a little lower than what I had really expect ed to see . 

For example ,  in the LOI burn in the s imulator , with both 

banks on and aft er cros sover , we ' d  get up above 105 , t o  106 

or 107 . I don ' t  think I ever got t o  105 at any time during 

the mi s sion . It was generally right around 100 , not very 

much over 100 . Thi s  was of no conc ern . I j ust ment ioned 

it b ecause it was a little di fferent from simulat ions . We ' ve 

already c omment ed on the PUGS and I want t o  make sure people 

go back and get thos e c omments becaus e they weren ' t  as 

b r i efed . 

Before we leave the SPS , did you want t o  reiterate on the 

ball valve , the speed at which the ball valve indi cat ors 

worked? 

MITCHELL The ball valves were moving very slowly and they closed very 

slowly . They do not work like the CMS . 
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The THRUST ON light comes on , and then a fract i on of a second 

behind the THRUST ON light , you feel a kick in the pant s . 

It ' s  really a n i c e  feeling . You got down to  z ero and you s e e  

that light , and you ' re s itting there wait ing for i t  and pow ! 

It  comes on and h it s  you . 

17 . 4 REACTION CONTROL SYSTEM 

We had no problems with the service  module RCS . I think the 

quads stayed pretty balanced . I thought manual control of the 

SM RCS was like the s imulator , if not bett er . It was very 

solid , positive . I ' ve already commented on the CM RCS ; we had 

no troubles . All the quads worked , both r ings worked , all the 

pres sures  stayed up ; I couldn ' t  ask for anything bett er . 

17 . 5  ELECTRICAL POWER SYSTEM 

The fuel cell s  were as advert is ed .  Bat tery charger went down 

the line . Whenever the flight plan s aid to  charge , we ch arged . 

MITCHELL I ob served that whenever we brought the main bus t ie s  on that , 

unles s  the batt eri e s  were fully charged up , they were indic a

t ing considerably less  than the voltage we saw on the s imulator . 

Generally , the batt eries  were indicat ing around 31 , 32 , s ome

t imes 30 , and it only took bringing them online for just a 

few minut es unt il they were indi cat ing around 27 or 28 on an 
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MITCHELL open circuit . So the open-c ircuit voltage on all the batt eries 
( CONT ' D ) 

ROOSA 

decreased very rapidly with usage , which was an int erest ing 

ob servati on . It didn ' t  upset me part i cularly , exc ept I 

hadn ' t  expected it . I expected the open-circuit voltage to 

stay up around 32 and it didn ' t .  

That is  a point I ' d forgotten , Ed . After my circulari zat i on 

and plane-change burns , I ' d go back over and turn the main 

bus ties off and look at the battery voltage . It was down 

so far I was amazed at the drop . It called for a battery 

charge right then . 

MITCHELL Well , one reason it becomes important is that in monitoring 

ROOSA 

the bus ties , if you have had the batteries on for a con-

s iderable length of t ime , you don ' t  see any marked change in 

the battery voltage , when you t ake the bus ties off . Thi s  

happened on at least one occasion , and probably more then 

that . 

You should look at the current . 

MITCHELL Yes . That ' s  a good point . The current monit ors are a better 

indi cat i on that the bus t ies are on or off , a better indi ca-

t ion , than the voltage drop . 
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Have you got anything t o  add on the fuel c ells , Ed? I think 

they worked very well . 

MITCHELL They worked very well . The only comment I would make is  that 

right before entry , when we took fuel cell 2 off the line , 

the H2 and 02 readouts dropped very s lowly to z ero whereas 

ROOSA 

in the s imula·t. or they z ipped t o  zero . It ' s  j ust worth it 

knowing that that ' s  the way it is . 

I turn ed the battery charger on and off , and it brought the 

b att·ery voltage up and the current decreased while it was on . 

In the de group , I noticed in our presleep readout s that 

batt ery C j ust  stayed right in there . If  we ' d  go back and 

look , I don ' t  think we ' d  every see any difference between 

battery C or the pyro batt eries for the entire mis s ion . 

MITCHELL I f  we did , it ' s  probably j ust parallax in reading it . 

ROOSA I think maybe you were reading one at 37 . 4  and I was reading 

one at 37 . 2  or something like that , depending on who read it , 

but they were right there . We had no problems with the in

verters . They were on when we got in and that was the last 

we played with them . 

MITCHELL We didn ' t  mes s with them anymore . 



17-10 

ROOSA 

�NFIDENTI� 

On the main bus tie  switches , we c omment ed on that one inst ance 

at ent ry . There may be a funny in thos e . 

MITCHELL Yes , j ust for the record , why don ' t  we get it in here als o ?  

ROOSA 

When the main bus t ies went off before splashdown , it didn ' t  

appear that the bus es were di sconnected or at least the 

indi cat i on in the c ockpit was different than in the simulat or . 

And it was surpri s ing to  us . We di dn ' t  seem to los e main 

bus power unt il  we pulled the circuit breakers on 27 5 .  

I don ' t  have any c omment on the nonessential bus switch . I 

played with it a few t imes during the Hycon troubleshooting . 

I went from main A to main B and back and forth and I didn ' t  

have any problems with it . As far as the plat form goes , the 

G&N power switch was never used . We turned the optics  power 

off each night and I turned it off during the translunar 

coast when there would be long peri ods of t ime when we 

weren ' t  us ing the optics  on the way out . On the way back , 

we were us ing the optics  so  much that I don ' t  believe it was 

ever turned off except at night . The cryogenic system went 

as adverti sed with the except ion of the midc ours e ,  when we 

got a cryo press  light . 

MITCHELL Yes . 
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ROOSA I gue s s  the theory is strat i fi cat i on in the o2 tanks . 

MITCHELL I might add one more c omment about a c ontinual f lub on my 

part . When cycl ing the H
2 

fans , I found the only way I 

c ould pos s ibly r emember t o  turn them off was t o  set the 

t imer . We generally had a checklist book on spring c lips 

up over the switches  (which contribut ed to the problem as 

well ) ; but for some reason I had a ment al block against 

rememb er ing to  turn th em off without the t imer going . 

ROOSA 

SHEPARD 

Management of the cryo system was pretty well up to  the 

ground and the flight plan . We did the swit ching per the 

flight plan and real-t ime c allout s . I thought the cab in 

light ing was excellent . We got some Sun shaft ing in a 

c ouple of att itudes , but as far as the darkness  operat ion 

goes , it was beaut i ful . We didn ' t  have any trouble at all . 

Yes . That ' s  right . Most of  the time , we had no problems . 

MITCHELL We were always split bus . The only c omment we have to  make 

is the one we made earli er that fuel cell 3 was putting out 

more than the other two , as I gue s s  you ' d  expect , except the 

s imulator isn ' t  that way . As a result , the gimbal motor 

trans i ent s showed up much more obvious ly on gimbal mot or 2 
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MITCHELL than it did on 1 .  I would suggest as a monitoring t echnique 
( CONT ' D ) 

SHEPARD 

ROOSA 

on the gimbal mot or us ing the ammeter , not the fuel c ell 

flows . There ' s  t oo much lag . 

The c omment on split bus probably has to do with maint aining 

even modes . 

Ye s ,  I ' m not sure what they ' re driving at there . We didn ' t  

have any trouble or problems . 

MITCHELL We seemed to be  running around the 65- , 67-amp current level 

ROOSA 

almost continuously . And I don ' t  even remember it depart ing 

markedly from that except when we had the gimbal motors on . 

17 . 6  ENVIRONMENTAL CONTROL SYSTEM 

Other than the c omment s we ' ve already made on the cabin 

pres sure , I don ' t  have anything t o  add here . The flow-rat e 

test we ' ve already talked about , and I guess  we ' re ready t o  

talk to the syst ems people o n  that . The cabin atmosphere was 

fine . On occasion , I was a little chilly , but Al and Ed 

weren ' t , so I guess  that was my problem . 

MITCHELL You didn ' t  e at enough food , Stu , that ' s  all . 

�.NFIDENTI'-' 
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I did ment ion that I c ould feel the moisture c ome up a little 

b it going through the dark s i de , but it was c ertainly no 

problem . 

As far as the water gun went , it  was b eaut iful ; I thought 

the t emperature was great . In fact , I was pleasant ly sur

pri sed . It was nice and c ool and the wat er tasted good . 

I don ' t  think any of us ever had any problem of the wat er 

tasting bad t o  us or feeling l ike we were gett ing too  much 

gas . In fact , whether we used the separator or not , I never 

really noti c e d  the gas much . 

MITCHELL I think if  you looked at it c arefully , you c ould s ee the 

increas e in the gas bubbles  without the s eparator , but we 

never found it part i cularly troub l e s ome . 

SHEPARD 

ROOSA 

Yes , I think it helps a litt le b it . 

Oh , yes . I ' m saying it help s , but the way we worked the 

water and the foot ports , we ended up -- We start ed off 

put ting the separat or over on the food preparat i on panel 

and trying to use it for hot as well as c old wat er .  We 

didn ' t  have too much luck with the separat or on the hot wat er .  

It looked l ike we bui lt up pre ssure in the s eparator and it 

would always dr ibble out . We always had a leak in the hot 
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ROOSA water faucet anyway . And the separat or on there j ust aggra-
( CONT ' D )  

vated the problem . So after a day or 2 ,  we t ook the s eparat or 

off and never put it on the hot wat er again . We left the 

s eparator on the wat er gun and mixed our cold food with our 

water gun and drank with the water gun . For the hot foods , 

we j ust put it right on the tap and us ed it . It was really 

troublesome t o  try t o  us e that s eparat or with the hot wat er . 

Even with the separator off the hot wat er faucet , it st ill 

had a bubble everyt ime you mixed up food ; it dribbled a 

little b it after we were through and ended up with a b ig ball 

of water on the end .  

MITCHELL We might also c omment that we broke the string on the little 

ROOSA 

c ap on the hydrogen separator a c ouple of t imes and had to 

repair that . And it invari ab ly was gett ing in the way when 

we were flushing out the urine system . It j ust seemed to 

find Myrtle and go right on in and wanted t o  be  sucked right 

down into the systems every t ime . 

Yes , and you know that ' s  about a four-handed j ob t o  try t o  

hold t h e  cap o n  Myrtle , Myrtle , and t h e  cap o n  t h e  separator 

and s quirt the wat er gun . Just a tab of Velcro on a plac e  

where you could st ick i t  o n  the back o f  the separat or or 

OONFIDENTtJAf!l 
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ROOSA something like that would b e  nice , but that litt le cap on 
( CONT ' D )  

there was all over the plac e all the t ime . 

MITCHELL I think it ' s  probably an appropri at e  comment for the cap 

ROOSA 

SHEPARD 

ROOSA 

SHEPARD 

on Myrtle , t oo ;  maybe a tab of Velcro so you can at least 

s ecure the th ing while you 're us ing it and flushing it . 

Are there any other c omments on the wat er system? That ' s  

one system we sure us ed a lot . We want t o  make sure we 

get all our c omment s in on that th ing . 

I don ' t  think we had any real problems other than the ones 

we talked ab out . By a coordinat ing process , it was not 

b others ome the way it was done . So it looks like thos e 

procedures are good . 

We had no problem with the water-glycol system . Everyt hing 

went as advertised .  I ' d  go  around about once a day with my 

little gray tape and do my screen c leaning and that ' s  about 

all we did with the suit circuit system . 

Yes , that ' s  got to b e  a pretty effect ive system ( not only 

the return hoses , but als o  the cab in screen ) of clearing 

that c ab in atmosphere . We were obvious ly picking up lint 

and the system kept the cab in very clean and very few things 
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SHEPARD came float ing around , except for a little while after Stu 
( CONT ' D ) 

opened the rock bag right in front of everybody on t elevis ion . 

MITCHELL Yes . I thought maybe we might have gott en s ome critic ism 

about that , that we shouldn ' t  have been us ing the rocks , 

but okay . 

On the ECS , we knew beforehand we had a bias on the surge 

t ank , but it didn ' t  give us any trouble . In fact , it was 

almost exactly a 50-psi bias ; when the cryo DTOs came up , 

we were informed about that . I gues s  the only c omment I 

would make would be that we should have had that patch in 

the CMS a little sooner . Anytime you 've got a known bias 

on the gages that you use all the t ime , I think you might 

j ust as well toss  it into the CMS . I finally hit Joe 

Sundra j ust a couple of weeks before launch and they got 

around to  putt ing that patch in , but we knew we were going 

to have that Delta from the t ime of the altitude chamb er 

run on . Anything like that that has been b ought off and 

that is going t o  be operat ing in the spacecraft should be 

plugged into the CMS , s o  the crew c an get used to  looking 

at it . 

I gues s  there were a few t imes we were c onfus ed . I was con-

fus ed in looking at the flight plan . It called for a surge 

tiON FIDENTl,.._ 
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MITCHELL tan k  pressure ; and ,  b e c ause  almost every other number in  the 
( CONT ' D ) 

ROOSA 

flight plan had b een c orrected t o  a proper indi cated value , 

I was c onfus ed as t o  whether the flight plan meant indi cat ed 

or true value . In thi s  c as e ,  it meant t rue value and the 

number had not b een c orre ct ed as i ndi cat e d .  Becaus e it was 

a 50-pound differen c e , it was rather s i gn i f i c ant . Thi s  is  

what came up on the DTO t e st . 

We use d  the evaporator so  little of the t ime . Did  you have 

any troub les with that at any t ime ? 

MITCHELL No , it c ame r ight online when it was suppos e d  to and it was 

ROOSA 

s e cured when it was suppos ed t o .  It operat ed as adverti s ed . 

I th ink we ' ve c ommented on the waste management system 

pretty thoroughly . We h it Myrt le . I gue s s  we had plenty 

of blue b ag s  on board . If you really begin t o  use many of 

them , I don ' t  think you ' re going to have room in that com-

partment . I don ' t  know how b i g  it  is , but it s eems like the 

last t ime I tried to get one in there ( we had s ix in there , 

I gues s ) ,  it s eemed like we had it  pretty well fi lled up 

but that may or may not h ave b een s o . We may have been 

able to push more down in there . 
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MITCHELL As a c omment , I personally feel in the future that , if  there 

is a choice  between the Hyc on camera and a b etter fecal 

system , we ought to go with the fecal system . 

SHEPARD That sure i s  a mes sy operat i on .  

MITCHELL Especially when you ' ve been storing it up for about 6 days . 

ROOSA The co2 abs orb ers caus ed no problems . They were all marked 

and in the r i ght spot . It was a very easy thing as the 

flight plan would t ell you where to do what and we would 

SHEPARD 

ROOSA 

do it and that was that . I thought there was no hitch in 

that at all . 

That was painless .  

17 . 7  TELECOMMUNICATIONS 

We ' ve hit everything on telecommunicat i ons with the excepti on 

of the VERB 64 -- as far as the VERB 64 c ould get the point ing 

angles . Al , you remember doing that once  and it worked out 

fine . Generally , the ground was always r ight there with the 

angles . During the s imulat i ons and the flight , I got the 

idea that the ground prefers their own angles anyway to a 

VERB 64 . I think they ' re going t o  be on t op of the antenna 



ROOSA and give you all the angles you need . Anybody want t o  c omment 
( CONT ' D ) 

any further on anything in the commun i c at i ons ? 

MITCHELL Let me make one little p it ch . Maybe it ' s  more in the train-

ROOSA 

ing area t han the c ommunicat ions area , but I still feel , 

and I gue s s  we all recogni z e , that handling of the communi ca-

t i on s  system i s  our weakest point in the s imulators . And I 

would make a strong pit ch for the next generat ions of space-

craft to  do more high er fidelity j ob on  c ommunicat ions 

s imulat i on .  I think that , if there was any place I was un-

c ertain about whether I had fouled up or whether it was 

really the system fouling up , it was in c ommunicat ions ; s imply 

becaus e in prac t i c ing , y ou cyc led c ircuit breakers or you 

threw the switches as per the checklist . However , becaus e 

you were generally hardlined most of the t ime anyhow , you 

didn ' t  get an effect in practi c e  or s imulat ions  if you did 

s crew up . So , it never really got home t o  you -- what the 

e ffect of making a mi stake or having someth ing in a di fferent 

c onfigurat ion than you want ed was . 

For the CMPs coming up next , I really b el i eved the s ignal 

strength meter during the s imulat ions and the s ignal was 

always there . If I had a good s i gnal strength , I h ad good 

c omm . In flight , that ' s  not true at all . You can have good 



17-20 C�FIDENTt�-
ROOSA s ignal strength and not have any comm at all . Now , how that 
( CONT ' D ) 

SHEPARD 

ROOSA 

h appens I don ' t  know .  But there were s everal cases in which 

I would have a good signal strength and I would have to go 

back and break the lock manually , acquire it again , and then 

I ' d  have it . I guess in our system debriefing we will hit 

this a little b it again . I know Ed Fendell touched on this 

before the flight . I think , as far as future training is 

concerned , that we should keep in mind that that signal 

strength really is not an absolute indication that the comm 

i s  good . 

The only t ime I used VOX circuitry was during the 1M s epara-

tion and you said you could hear me good . 

We didn ' t  use VOX at all . 

We j ust didn ' t  us e the portable recorder for anything except 

entertainment . Had the flight plan not been so  full , we 

might have done some debriefing , but we seemed t o  be busy 

all the time doing flight plan items . 

I know we had plenty of  batteries . Thi s  was some quest ion 

about that before the flight . So we really didn ' t  use the 

tape recorder as much as people had antic ipat ed we would use 

it . So we had no trouble . 
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We did not do any emergency keying . 

As far as DSE operat i ons were conc erned , the ground pretty 

well handled that . I guess  I h ad to  st art the rec order a 

c ouple of t ime s and I ' ve already talked about the rewind on 

that one pas s . 

17 . 8  MECHANICAL 

We ' ve already discus sed everything under mechanical . 

Let me say only one addit ional thing about the couch strut s  -

about the Y-Y struts being too loos e at CDDT . We asked that 

they be  t ightened up . There was some que stion as t o  whether 

or not they would be too tight becaus e they were adj usted to 

the minimum specifi cat i on clearance .  Let me say for the 

record that we had no problem in locking and unlocking those 

strut s  at that clearance value . 

In fact , you sure didn ' t  want them as loose as they were at 

CDDT . 

I thought they were sat i sfactory where we had them . 

During the boost phase , the only t ime that you got any mot ion 

at all was when the c ouch sort of b anged s ideways like you 

were on a railroad train . Everything else was extremely 
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ROOSA smooth and it would have been disconcerting t o  have had all 
( CONT ' D ) 

SHEPARD 

TIOOSA 

the s lop that was in there at CDDT . 

As far as the strut unlock mechanisms before the landing 

were c oncerned , no problems were experienced . I 'm sure 

we didn ' t  stroke anything . We didn ' t  hit very hard . Do 

you want t o  s ay anything additional about the probe?  

We ' ve covered everything we know about the prob e .  I don ' t  

think there ' s  anything else we can add t o  that . We covered 

the drogue . If anybody wants t o  t alk any more about the 

s cratches on the drogue , I 'm ready , but I don ' t  think we 

need to s ay anything more here . 

SHEPARD We had no problem with hatches . 

MITCHELL I guess  it ' s  worthy of making a c omment on the windows under 

this category . Our windows seemed t o  remain relat ively 

clean throughout most of the flight . It was not i ceable near 

the end of the flight that they were crudding up some . From 

time to  time , we got a little ice on them . But that would 

melt off in the Sun . By the last day of the flight , there 

were quite a few specks on them so that you really c ould 

notice it . It was cutting your vis ion a little bit , but I 

<iQ N FIDEN"U.Q,L 
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MITCHELL don ' t  think we were in  near ly as poor a shape as has been 
( CONT ' D ) 

r eport ed on previ ous flight s . 

SHEPARD Of c ours e ,  you ' r e  operat ing pretty c los e t o  saturat i on .  

There is  s ome condensat i on ,  as Stu has already point ed out , 

plus the fact that I t hink s ome oil c ondensed on the windows . 

However ,  I never thought that us ing first a damp rag 

and then a dry c loth would not get the ins i de of the window 

c lean enough to  photograph through it . 

MITCHELL I gue s s  we might caut i on pe ople ab out rubb ing the ir nos es 

against the windows becaus e you will put a smudge on them a s  

sure as the world , and you ' ll have to take it off . 
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1 8 . 0 LUNAR MODULE SYSTEMS OPERATIONS 

I noti c ed no platform problems at all . I was pleasantly 

surpri sed to fi nd that the telescope was easi er to use in  the 

real c ase than it was in the LMS . We ' ve comment ed about what 

we think the dri ft i s  for the rendezvous radar . 

MITCHELL I might remark agai n ,  just for emphasi s ,  Al , about problems 

SHEPARD 

on the lunar surface .  They weren ' t  marked but nevertheless , 

it  is  t edious to get those marks on the lunar surface with the 

AOT . Any shafting light , like off the rendezvous radar , 

around the back toward the Sun , definitely cut s down on the 

number of stars you can see . The bright ones are the only ones 

that are easily picked out . 

That ' s  right , particularly at the higher Sun angles like in 

the alinements close to li ft-off when the Sun angles are higher . 

MITCHELL I guess  that I would make a pitch for all future generat ion 

spacecraft to have optic  drives rather than fixed opt ic s  

in  which you have t o  drive the spac ecraft around t o  get star 

marks . It does take a finite amount of time and fuel to get 

alinements in  the LM .  

Rendezvous radar seemed t o  work great all the way through . 
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SHEPARD Out si de of the drift we mentioned , the rendezvous radar seemed 

to work fine as long as the comput er was willing to look at 

i t .  And the landing radar worked fine . Both rendezvous radar 

and landi ng radar pass ed the ir test and we got all the number s 

i f  anybody want s them . They ' re written down . I don ' t  know 

i f  t here i s  any need to discus s the LGC anomaly and the abort 

bit ; that ' s  been pretty well di s cus sed . 

MITCHELL You want to make any mention of the s elf-test t erminat i on? 

SHEPARD Yes , I gue s s  so . The s elf-test rout ine in the LGC , whi ch i s  

start ed after powerup , is  entered with the ten c ode and 

stopped with the zero code . I thought I ' d put both codes in 

for start and stop . But apparently it did not get the stop 

code becaus e we were asked to repeat that . When it was re

peat ed ,  it apparently worked because I haven ' t  heard any more 

about it . I s  that what you ' re talking about ? 

MITCHELL I think it ' s  worthy of looking at because it was checked off , 

and Al and I felt that it had been done . So , whether it 

actually didn ' t  t ake that enter or whether we actually forgot 

it , I don ' t  know at thi s point . I feel that controls and 

displays worked j ust as advert i s ed .  
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Such things  as cross-pointer operation , tape drives , FDAI 

operations , and so on are really recognized in the LMS . We 

didn ' t  run into any surpri ses at all i n  that area . 

MITCHELL I didn ' t  find the tape meter to be di sconcertingly jumpy . 

In the s imulator , I think it has been changed so that it i s  

j umpy , and I think we probably overdid it . I didn ' t  find that 

tape meter drive disconcerting at all . Did you , Al? 

SHEPARD No . 

MITCHELL It seemed to be quite smooth and easy to read . We had no 

trouble with it . 

SHEPARD As far as the procedural data is  concerned , I gue ss everybody 

likes their own checkli st , but I think that the way we had it 

all written out in our checkli st enabled us to go through the 

total flight with a minimum number of miskeys . We didn ' t  

have any mi skey that I can think of that was at a bad time or 

screwed up anything too much . So I think , in general , the 

PGNS was j ust great , outside of the abort bit . 

MITCHELL As f ar as the AGS i s  concerned , it functioned absolutely as 

well as the PGNS . There were no problems . I did notice the 

larger CAL numbers , and I beli eve it was in the Y and Z gyros . 

However , those numbers were known ; they were i n  there ; 
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MITCHELL different people know about them ; and they seemed to work 
( CONT ' D ) 

SHEPARD 

quite wel l .  The AGS tracked the PGNS very well both during 

the desc ent and the asc ent . It t akes a lot of practic e to 

do that manual radar updat ing , but s ince we ' re changing the 

procedure for Apollo 1 5 , maybe they won ' t  run i nto  that . I 

would suggest , however ,  as a manual mode that , if  you really 

have to rely on the AGS , you ' re not going to have the PGNS to 

help you with that rendezvous radar updati ng .  It takes a lot 

of practice -- many , many hours of practice to do the independ-

ent AGS radar updating smoothly , and without making a mistake . 

In fact , it ' s  the only thing that ' s  going to do it for you . 

So , I would recommend strongly to follow-on crews that they 

practice the manual AGS updati ng with the rendezvous radar in 

order to not make an error . 

I think we were ready for that , although , that ' s  a t errible 

way to operate it . 

MI�CHELL It i s .  We kept AGS independent all the way up through the 

second midcourse , and it performed admirably and agreed with 

the PGNS , when given the opportunity to do so . The only in-

explicable anomaly we had was the failure right before docking . 



18-5 

MITCHELL guess  we ' ll talk more to the systems people about that . I 
( CONT ' D ) 

was very pleased with the AGS operation , and it j ustifi ed 

every bit of  faith we put in it i n  the past . 

SHEPARD We didn ' t  have any opportunity to observe AGS engine c ommands . 

As far as the burn programs are concerned , Ed was monitoring 

AGS as I was monitoring PGNS , and I guess you might want to 

comment on how you felt they were c omparing . 

MITCHELL I thought they were c omparing within l to  1 . 5  ft /sec DELTA-V 

SHEPARD 

or velocity , whi chever was being monitored at the time . They 

were right with PGNS all the way , and so  there has never been 

any hesitation in  my mind to shift over to AGS . 

We did not notice any c ontrol and di splay problems , other than 

the one you mentioned with the DEDA base . The output s to the 

controls seemed to be fi ne , for example the AGS ball . All 

outputs s eemed to be good all the ·way through . 

I c an ' t  s ay anything wrong about the propuls ion system . The 

des cent or the ascent engines just  seemed to be great all the 

way through . There was no burping or snorting or chugging or 

anything .  We did ,  on the descent engine , use manual throttle 

up , and it went very smoothly . The ascent engine , during 

both burns , was as steady as a rock . The ignitions were crisp , 
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SHEPARD and the shut-offs were good . There were no problems at 
( CONT ' D )  

all with those engines . 

The RCS modes that we used worked fine . The LMS fidelity was 

good , and I didn ' t  encounter anything during the actual flight 

that I hadn ' t  already seen in a simulator . We did not use 

AGS c ontrol modes accept during the checkout , and they worked 

j ust fine then . So , we had no reason to assume that they 

would not have worked during flight , had we used them . The 

operat ion of the translati onal c ontrol system was good . The 

forces on the handle and the ac celerati ons versus the time 

of input were just like the simulator showed . We had no 

problems with either trimmi ng or formation flying . 

There were no electrical problems with any of the ACAs or TTCAs . 

We had no anomalies on the pressuri zation of t he systems . They 

looked real good all the way through . As we pointed out 

earli er , outside of the dynamic phases , we operat ed in pulse 

almost all the time . 

MITCHELL I don ' t  have much to say about EPS . The battery 5 problem i s  

already well known . It was indicating a few t enths o f  a volt 

low with an open circuit . I might comment here , that I was 

surprised , as in the case of the c ommand module , to find that 

the open c ircuit dropped very rapidly from its full-up 
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MITCHELL voltage-charged condi ti on with only the removal of a few amps 
( CONT ' D ) 

SHEPARD 

or a few watts out o f  the battery . After we took a few amps 

out of it , and it open-circuited again ,  both batterie s  were 

approximately 32 volts instead of t he 37 that we started with . 

It wasn ' t  long before we were reQuired to  go to  high-voltage 

t aps . The low-voltage tap operation was only a few minutes . 

The de -monitor switches and gages worked prec i sely as the 

s imulator showed they would . The ac c ircuitry worked precisely 

as expected . We encountered no problem with power trans fer 

between the two vehicles . 

It went smoothly . 

MITCHELL Very smoothly indeed . I don ' t  know what to s ay about the 

abort stage configuration because we actually did all the 

power transfer before we staged . S o , the abort stage really 

didn ' t  do anything to the power . There are no more comment s 

on the main busses or dead fac ing . That was all done manually 

and operated very smoothly . 

I ' d  like to  comment a bit on the light ing . There was adeQuate 

lighting i n  the LM ,  most of the time , without any additional 

light ing .  Of course , only on dark-side passe s do we really 

reQuire lighting . Sometimes you turn a little bit on to li ght 



18- 8  I@ON FIDENT'M 

MITCHELL a dark corner , but even on the lunar surface we had adequate 
( CONT ' D )  

lighting i n  the spacecraft , and I think we used very little 

lighti ng . 

SHEPARD Yes , we us ed lighting only during the dark side . 

MITCHELL I think Houston asked us about the amount of light ing we were 

SHEPARD 

using . If we were really short on power , we could have been 

much more conscientious about turning our light �  off when we 

weren ' t  using them , to save a few amp/hours . 

Some lighting i s  required in the interior of the 1M during 

the surface st ay because you ' re almost di rectly down-Sun , 

and there ' s  not much reflected light coming in . For such 

t hings as the t imers , the rheostat s had to be turned up a 

little to  s ee them , but generally speaking , the lighting 

was good .  

MITCHELL I think we c an add the c omments that , just for general work 

in the c ockpit , there ' s  adequat e reflected light , but if you 

want to look at something particular on a panel somewhere , 

you probably need to turn the light up . 

SHEPARD We apparently had no problems in the main oxygen supply system 

of the cabin except for the one preflight problem , whi ch every-

body knew about , and that was the bias and the transduc er for 

�(;:ON F IDE� 
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SHEPARD the number 1 ascent 02 tank . I felt it might be a problem 
( CONT ' D ) 

on the ground and we ' d  have to worry about monitoring it . 

However , the one monitoring technique we had through the 

PLSS-recharge line-pressure transduc er , had to be used only 

once , and that was as clean as c ould be . So , we didn ' t  have 

to fret with that bias at all . 

MITCHELL And the c abin was tight so  that , even during the entire ren-

SHEPARD 

de zvous , it stayed at the bottom of the green band . So , we 

didn ' t  lose any oxygen in depre s sing the cabin . 

The LCG c ooling was more than adequate .  I didn ' t  use it all 

on my s i de .  

MITCHELL I turned it up occasionally t o  get a shot of cooling and then 

SHEPARD 

immediately turned it back down , because it does chill you i f  

you leave it much above the minimum setting . 

We had no water problems . We used the water gun and drank 

freely from it . It didn ' t  leak and it worked fi ne . And of 

course , we used it during the recharge proce s s  on the EMUs . 

We ' ll probably get into that later on , but it worked as 

advertised.  

MITCHELL Let me make a pitch in  here , whi le we ' re t alking about the ECS . 

Trying to rende zvous with helmets on is a bloody nui s ance . 
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MITCHELL Grumman has always been very upset about the idea of flying 
( CONT ' D ) 

i n  the LM without a full suit integrity , and it appear s  to 

me , that if we ' re willing to sit on the lunar surface without 

our helmet s and gloves on , we ought to be able to  take them 

off after we are in orbit . 

SLAYTON It i s  pilot opt ion as far as we are concerned . 

MITCHELL Grumman doesn ' t  like it at all . They always fus s about it . 

SHEPARD When you try to follow the checkli st religiously for days , 

you get a little nervous doing s omething the checklist 

doesn ' t  specifically tell you to do . 

MITCHELL Yes . And if you ' re going to take your helmets off , you ought 

to go to  the CABIN position of the oxygen regulators and the 

REPRESS po sition on valve . But j ust as sure as you do that , 

the ground i s  going to  holler at you when you c ome around the 

c orner AOS . So , we elected not to change those valves ,  and 

I think we ought to make it loud and clear and get the system 

to agree that that ' s  an acceptable thing to  do . 

The suit circuit i s  the only thing we haven ' t  di scus sed . It 

performed as adverti sed . 
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during the other parts of the debriefing that there ' s  nothing 

more to  be s aid here . It was irratic  in operation.  At some 

times , it worked admirably ; at other times , it gave us fits . 

We t alked previously about our VHF problems . The EVA ant enna 

went up and c ame down like it was supposed to , so it operated 

well mechanically . We had no electroni c s  problems with it . 

The audio centers worked fine , and there were no problems 

with the recorders . 
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19 . 0  FLIGHT DATA FILE 

19 . 1  CSM 

I didn ' t  see anything b ad about these things s ince we helped 

author most of them . 

I think Chuck Stough and his as s ociates did a great j ob .  I 

think they were more than eager to work with us in anything 

that we had .  I started working with Chuck real early on the 

flight plan and the S olo Book . They were more than eager to 

try to make i t  the way we wanted it . I think the system 

worked real well because back when we s aid we would go with 

one flight plan in January and a di fferent one in March , 

everyb ody held the line and there were few changes .  I think 

the system reacted t o  that excepti onally well . Probably that 

cryo DTO was about the only thi ng that came in after that time 

frame , s o  the system is  to be congratulated on that one . 

The only thing that I might add here , Stu , i s  in reiterati on 

of the i dea that we would perhaps need to change the format 

for the entry of the update format . 

The next crew should take a look at the data they are getting 

on the entry che cklist to see  if they want to change that 

and everything else  I read down here : the che ckli s t , the cue 
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cards . We ' ve already commented on how we need t o  break out 

all those P23s and add a couple of pages in the S olo Book . 

I thought my S olo Book was very good . 

In all fairnes s ,  we ' d  have to s ay that we didn ' t  really 

exercise anything but the nominal parts of th e flight data 

fi le . S o ,  everything els e  i s  untried . The Systems Data , the 

Malfuncti on Procedures -- none of those were even opened .  

I have t o  make j ust  a couple of comments on the lunar graphics . 

Before flight , we had a lot of dis cus s i on comparing the shaded 

reli e f  orbit map with the phot omosaic map . Actually , I think 

the shaded relie f  map doesn ' t  really give you what you want , 

but it i s  perfe ctly adequate . I was not sure the shaded 

relief map was good in telling me what I wanted to know in 

orbit . By the time I got to orbit , I knew the groundtracks 

s o  well that I really didn ' t  need that map . If you really 

need a map to get you · around the orbit , the shaded reli ef map 

is not very good . Ab out the only time that I can remember 

looking for s omething specifi c on that shaded relief map was 

Lansberg B .  I had already looked at it on another phot omos ai c .  

All the targets you ' re specifi cally interested in -- your 

landmarks , your zero-phas e targets , this s ort of thing -- you 

have a photomos ai c .  I guess  you carry the orbital chart 
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j us t  to keep you in the general area and identi fy the large 

features , and it ' s  adequate for that . But , you get no good 

identifi cat i on from the shaded relief map . The rest of the 

graphics ----- the lunar graphics book its elf , I thought , was very 

good . The photos of the landmarks are s o  good you can just 

t ake them and run them even i f  you have never s een them before . 

I didn ' t  even use the contingency map . Ed looked at it and 

decided it was pretty worthless . That map by its nature has 

to  be that way becaus e it ' s  got to cover such a large area .  

The shaded relief map , too .  

Yes . 

19 . 2  LM 

Well , as far as the LM is concerned , I ' d  like to echo Stu ' s  

c omment . I thought the pre flight support here in Houston and 

at the Cape was excellent . The system was very responsive . 

I felt we were in great shape on all the items we us ed . 

Again , as in the command module , we didn ' t  use any of the 

contingency items , but we had used them in preflight s imula-

ti ons and felt our t otal data file was in good shape in all 

respects . 
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You can arrange these items and package them almos t  t o  crew 

preference , I gues s .  Everyone has his own feelings ab out how 

the different b ooks should be packaged . They worked fine for 

us and I was very s atisfied with the way we had them packaged . 

I have a couple of comments on the 1M Orbital Monitor Chart . 

Preflight , I didn ' t  really s ee the need for an Orbital 

Monitor Chart that covered the entire Moon . Thus , I di dn ' t  

make any effort to change the one we had .  I t  turns out I 

would have liked to have had i t  because on a couple of the 

back-side passes , there wasn ' t  much time to move around , and 

there was no chart that covered that area .  Our chart only 

started a short di stance before the landing and I really 

didn ' t  know where we were except in very gener al terms . 

I wouldn ' t  make a recommendati on to change that though . I 

would think that the chances of us ing that on the back s ide 

were s o  s light . Assuming everything was going fine , you 

ordinarily wouldn ' t  have t ime to look around . 

Well , all you have t o  do is  j ust add a couple of leaves to 

i t .  The informati on i s  already there . They j ust happened 

to cut our chart off s o  that it was thinner , that ' s  all . 

You can get along without that . I would suggest including 

the As cent Monit or Chart . We didn ' t  have to use it , and I 
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always looked at i t  criti cally during the last few days before 

launch when we were flying manual as cents . I don ' t  think that 

our As cent Monitor Charts are adequate for either pi lot 

manually to fly an as cent and control the azimuth as you go 

int o orbit . We need to look at that again . Specific comments 

are that you need very precise navigation immedi ately after 

li ft-off , and we didn ' t  have a track plotted on anything . I 

think the orbit started properly . Then , on the large-s c ale 

maps , the detai l i s  not there to help you plot it . Especi ally 

in the Fra Mauro area where , as s oon as we left the landing 

s ite , there was bare nothingness . S o ,  I suggest the following 

crews look at that As cent Monitor Chart and s ee if they can 

get s omething suitable for their parti cular landing s ite and 

their needs for a manual , direct as cent . Everything els e  

was in excellent shape . 

The 650 , 000 map that I had , I didn ' t  even use . It was on 

board becaus e I guess  it had been on board . I never looked 

at i t . All the maps in the Solo Book are s ort of an individual 

thing . Everyb ody makes up his own mind on that . The s imu-

lated obliques that we made up -- I don ' t  know how much it 

costs to make those obliques -- I really found thos e of mar-

ginal use ,  als o .  S o ,  i f  we ' re looking for ways to cut down 

on cost , I would take a look at the obliques . I just di dn ' t  

find thos e too us eful , parti cularly on the zero-phas e section . 
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Now one s imulated oblique on a low-altitude landmark , i f  it ' s  

easy t o  obt ain , might help you out a little bit . 

I think preflight everyone was instilled with a fear we 

wouldn ' t  recogni ze where we were around the Moon . By and 

large , after a couple of passes  around with one map , thos e 

craters stand out more . Whether you know them at all or not 

you can spot them right away . 

Yes , the orbital work was s o  much easier than I expected . 

Looking back at the preflight worry over the maps , I think 

perhaps it  wasn ' t  worth it . 

Maybe all that work is  what made that pos sible , Stu? 

Yes . 

19 . 3  CHARTS AND MAPS 

On map updates , the first day in lunar orbit , I was copying 

the 180-degree cros s ing time and I never us ed it once . 

Finally , I t old them t o  stop for the second day ' s  operation .  

It ' s  jus t  that much more data the CAP COMM has t o  read up 

and you have t o  copy . Your maps are set up for time after 

the 180th meri dian . As soon as you come out in the light at 

the terminat or ,  you look out the window , s ee a crater , and 
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know where you · are . And from then on , you can go on that . 

S o ,  I di d not us e the 180-degree time on a single occas i on .  

I f  I were going t o  rewrite my S olo Book today , I wouldn ' t  

even have a map update in it . 

Again , I think that was because you were so  famili ar with 

thos e maps . 

Any CMP ' s  going t o  be as profi cient when he gets there . Again , 

I think thos e are such pers onal things , they ' re probably not 

worth rec ommending . 

I have one more comment that we made previ ously , but needs t o  

b e  included i n  this section . The EVA-preparation and post -EVA 

cards . We need to  find a different way to tether them to the 

main panel ,  when we ' re accomplishing EVA preparati on .  

Our EVA traverse maps were s atis factory . I would make no 

other additi onal c omment , although I think the scale map 

should be used in geology field trips before you actually get 

to  the lunar surface . We did that on our last  two or three 

trips . The last  two geology field trips were in areas pre-

vi ous ly unfami liar to us . We used that s c ale and I think 

that helped . 

Very definitely . 



19-8  IONFIDENT . 

SHEPARD 

ROOSA 

MITCHELL 

ROOSA 

19 . 4  GENERAL FLIGHT PLANNING ( FDF ) 

That ' s  the kind of information that wi ll vary from crew to 

crew because there will be s ome changes necessary as a result 

of changes in mis s i on obj ectives , or DTOs or updates to  

to programs . These things are going to be going on all the 

time and each crew tries to make as few changes as they can . 

However , pers onal preferences are always going to  get through . 

I think the Solo Book has to be a personal thing . I don ' t  

think you can take one S olo Book and s ay that , because it ' s  

good on this flight , it should b e  good on the next flight . 

I think it ' s  made up only for the individual and should be 

shaped the way he wants it . I think this system i s  well 

geared for that . 

Especi ally becaus e the book is  a cue to your memory . The cues 

for one crewman may not cue the next CMP too well . 

Yes , that ' s  right . In parts of my S olo Book , I wanted every 

s tep listed.  I di dn ' t  want to trus t anything t o  memory and 

perhaps the next guy thinks he has a fabulous memory and 

maybe he doesn ' t  want as many cues . 
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19 . 5  PREFLIGHT SUPPORT 

As far as I ' m c on cerned , the syst em i s  in excellent shape and 

I c an ' t  think of any derogatory or negat ive c omments about 

the pre flight support that we had at all .  

The changes that did c ome through , c ame through i n  excepti on

ally smooth fashi on . The system at the Cape worked well . 

The c ommuni c at i ons linked back here by telephone were kept to 

a minimum . Whenever changes did come through , the b ook 

managers always g ave us a c all and the Cape coordinated with 

us be fore they pushed i t  on through . I n  my opinion , the 

system worked admirably . 

Thi s  i s  a small thing , but I know it c ame up a couple of 

times . They always ensured that one c opy of  the changes to  

the che cklist and flight dat a  fi le , as they went in , got  to  

me i f  i t  c on cerned the CSM or  the S olo Book . Thi s  worked 

well . I us ed to take those  and read them i n  the evening , and 

I was never sure what items got to Ron , or whether or not he 

wanted that whole stack . I thi nk that the b ackup crew should 

get those s ame changes . I t  may have been that I was suppos ed 

to read them and pas s them on to  him , but i t  seemed as if we 

always h ad a litt le c onfli ct there . I ' d  be aware of changes 

that Ron was not . I t ' s  jus t  a matter of making another copy 
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and putting them on his  desk , too . There were s everal changes 

that resulted from meetings that I was aware of and Ron wasn ' t .  

Ron and I t alked a lot and we worked together closely .  But 

i t ' s  j us t  a mat ter of two crews on two di fferent s chedules . 

Yes I felt that , by and large , when thos e change copies came 

through , I ' d  already know about them by telephone , probably 

before they came through . I was never sure whether I ' d 

menti oned them t o  Joe or whether he ' d  gotten a c opy of them . 

I t  t ook a great deal of effort to  coordinate with him . 

I think it would be a good change . I really think our backup 

crew was t ied in c los er than s ome of the other ones and Ron 

di d a great j ob in trying t o  stay up ; however , in thi s one 

area, we s ort of dropped him out . 
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20 . 0  FLIGHT EQUIPMENT 

CSM 

We had no t rouble with any c lock except maybe a wri stwat ch . 

Our mi ss i on timers were b eaut iful . The event t imers and con

trols caused  no problems . The c rew compartment c onfigurat i on 

goes back to my hero , Ray Dell ' Osso . He was there . Everything 

was properly configured  and I was thoroughly bri efed . I had 

worked in the mockup and it was great . I never used a mirror . 

MITCHELL I think that my Omega might have gott en s ome dirt or something 

in it  becaus e it  would not run when it wound down very much . 

ROOSA 

I had t o  keep it wound up at all t imes , and so  I was windin� it 

three or four t imes a day .  It  stopped on one oc c as i on when I 

don ' t  think it should have . 

It was a pleasant surpri s e  to  us that the pocket s in our c over

alls had z ippers on them . Our training c overalls had flaps on 

them , and everybody we talked to had talked about the flaps . 

But , when we took our c overalls out of the PGA bag , there were 

zippers on the pocket s . I don ' t  think we c ould have kept th ings 

in our pockets without the zippers , so that was a very pleasant 

surpri s e .  I gues s  the other thing relat ed t o  the IV cloth ing 

would be that one dos imeter that c runched out , and we c omment ed 
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They didn ' t  get out , and we c ould drag them out each morning 

and read them . My PGA worked fine . We ' ve already t alked about 

couches . I did not t ake down the c enter c ouch before the ren-

dezvous so I did not do any dismantling of the couches at all . 

We had no trouble with the restraints . They were out of the 

way . I kind of expected them to be floating around in the way 

a little more than they were , but I didn ' t  have any problems 

at all . We actually used the inflight tool s et when we took 

the probe apart , and Al t ook tool R with him to the LM . 

I brought it back . 

That ' s  right . I don ' t  know what they mean by data collect ion 

here . 

I don ' t  either . 

I think we ' ve c ommented on the thermal control .  We had no 

maj or condensation problems . 

Well , we ' ve talked about the Hycon . I also  ment ioned that the 

70-mm PCM cable was not long enough to reach the c enter hat ch 

brac.ket . I also commented on the int ervalomet er ,. that we ' d  

get a double firing every now and then . I sure wish we had a 
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fine . We h ad no cameras j am ,  no magazines j am in the command 

module at all , and I can ' t  think of anything else  t o  add on 

the camera equipment . 

LM 

As far as crew c ompartment c onfigurat ion i s  conc erned , my only 

c omment i s  that it ' s  just t i ght . There j ust really isn ' t  any 

extra spac e around there on that thing , and I felt that the 

preflight training we had done on the mockup down at the Cape 

was invaluable in that respect and in the pre-EVA and post-EVA 

planning . It helped us immeasurably in that area and I think 

that any crew that ' s  going to have to operate ins ide that com-

partment will have to do the same thing . 

MITCHELL Yes , i f  you don ' t  pract ice  it , it ' s  j ust going to  b e  c omplet e 

chaos . 

SHEPARD I f  everything doesn ' t  go in its place the way it ' s  suppos ed to 

and the way it ' s  been worked out , it just get s  all j umbled 

around . 

MITCHELL There was not enough stowage area for filled urine bags , and 

maybe we can take a look at that . 
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SHEPARD We ' ve already talked about that . The restraint system worked 

as adverti s ed .  

MITCHELL I feel that the pull on that restraint system is still a little 

bit strong , but it doesn ' t  slow you down particularly . 

SHEPARD The tools we used were the spec ial tools we took with us for 

dismantling the vehicle . No LM tools were used because we 

didn ' t  have any occas ion to  us e them . Do we c omment about EVA 

cameras here ? 

MITCHELL Let me talk about the flight camera first . The mount ing for 

the 16-mm camera on the crash bar worked very well . It ' s  a 

very hard thing to do in one g ,  bec ause the c amera won ' t  stay 

on that bar .  However , in one-sixth g ,  with a little bit of 

tape around the crash bar to give added friction on the utility 

bracket , the camera holds on there very well , is steady , and 

t akes good pictures . That ' s  a good way to do it . It ' s  no 

great trick to slip the c amera from one bracket to the other . 

That particular kluge worked very nic ely . 

SHEPARD I don ' t  know why , but , during the flight , I had a problem with 

the tightening screw on the handle of the Has s elblad I used . 

I had never had a problem with that before in any of the train

ing cameras that we have us ed . For some reason , I c ouldn ' t  
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up . I don ' t  know what the problem was exactly . The handle 

never did c ome off , but it was always flopping around and I 

had to keep tightening it up all the t ime to keep the thing 

operable . 

MITCHELL I gues s  t o  su�ar i ze , on the 1M equipment , you c an ' t  argue 

with the succes s ful way that the guys had it stowed for us 

and the way we operat ed with it . 

SHEPARD Yes , I think that our c amera problems were c ertainly superfic ial . 

MITCHELL In thi s  s ection , I ' d  like to reiterate the problem we had with 

keeping the ISA in the PLSS stowage area . It wouldn ' t  stay in 

that particular location at all . 
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21 . 0  EMU SYSTEMS 

Why don ' t  I j ust go through the di scus s i on of my EMU systems 

and you can go through yours , and you can go through yours , 

Stu . The biomed s ensor problems have already been mentioned . 

LCG operated sat i s factorily . I found that I had to cut the 

strap that held those hoses where they manifolded together ; 

they c ome up under the verti c al riser on the underwear . I 

cut them loose to make a good fold to prevent bunching under

neath the suit . Once that little retention strap was cut , 

everything worked fine . I had no problems with the helmet 

and no problems with the LEVA . I had no problems with my 

glove s ; my skinned knuckles are finally healed . We di scus sed 

the bent hose in the UCTA . I used the EMU maintenance kit 

only as we had des cribed before , to clean the seal s  one time 

between EVAs . It wasn ' t  a problem . The drink bag worked fine , 

and antifog worked fine . I had no problems with the PLSS 

other than the strap problems whi ch we dis cussed before . Cool

ing was good . Comm was good . No problems with c onnectors , no 

problems with controls . RCU preflight adj ustment problem was 

di scussed , no other problems . The OPS worked fine , no leaks . 

We did not use the BSLSS . 
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MITCHELL No problems with the biomed sensors . They ' ve already been 

documented . I might add , in addition to that , that the sen

sors caused me no problem until after the EVA . They started 

itching and irritating a little bit at that point . It wasn ' t  

where I couldn ' t  live with i t  but i t  was uncomfortable . I did 

have a few skin erupti ons under the sensors postflight . 

SHEPARD And he still has thos e . 

MITCHELL The LCG worked properly . And the helmet and LEVA operations 

were all ri ght , except it certainly i s  easy to scratch up the 

helmet and the LEVA . The s crat ches cause shafting light or 

di ffused light problems and that obstruct s your vis ion . All I 

can say i s  that you have to be darn careful with them when 

you ' re using them . Just the slightest touch can cause a 

s cratch . My glove problem has been documented already . Let ' s  

see , my UCTA worked fine . I always used i t  with trepidation , 

but nevertheless it didn ' t  fail . We will skip EMU maintenance , 

because Al described it . I thought I exhausted my drink bag on 

the first EVA . I was very surpri sed at how quickly it seemed 

to empty . Sure enough , I had not emptied it , because when I 

went to bed that night , with the 7-degree right wing down , it 

drained around my neck . So , there had to be s ome residual water 

in it . I think what probably happened was I sucked the bag up 

CO�FIDENTIAL .-. 



21- 3 

MITCHELL against the inlet t o  the hose and j us t  cut off the flow . It 
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was very welcome on the second EVA and I did drain it on that 

one . I might remark that the anti fog we had on the flight 

seemed to be much fresher than the antifog we used  in  train-

ing .  It didn ' t  smell as much like a barn , which was a pleas-

ant relief . I have some comments on the PLSS PGA operat i ons . 

The OPS brings to mind all the push-to-dot fasteners on them . 

I know that my fingers got completely worn out before the 

lunar surface operat ions were over . Not only with the OPS 

push-to-dot , but with all the rest of them . In the training 

operations , we used those things enough that they came off 

fairly eas i ly . But on new equipment and new hardware , those 

things are so sti ff and there are so  many of them it really 

get s  to your fingers ; you ' re sore before the operation i s  

over . And I mean really sore . So sore you can hardly touch 

them at times . The only thing I c an suggest i s  maybe it 

wouldn ' t  hurt for the troops that are PIAing and looking over 

that equipment t o  cycle them a few more times and maybe loosen 

them up j ust a t ad .  

All right , t o  wrap up the comments as far as the EMUs are 

concerned ,  I guess  we probably put more time in  our suits 

than previous crews have . I felt that i t  was all worth it . 

I never at any time felt unfamiliar , ill at ease , or had any 
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concern about the operation of the total package . I think 

the t ime we spent in the suits before the flight in prefli ght 

training was well worth it . We got our money ' s  worth in 

those trai ni ng suits . 

The only way to get where you c an i gnore the di s c omfort and 

the difficulty i n  operating the suit i s  j ust go and do it 

until you can i gnore the problems with it . 

Okay , Stu ; do you have anything? 

Gee , my suit fit so  well and getting i n  and out o f  the suit 

went so smooth , I gue s s  my only comment would be to echo the 

rash on the biomed sensors . I don ' t  know i f  that ' s  a problem 

that can be overcome or not . Mine started approximately 

2 days out . I started getting a rash and itching on my chest 

and it stayed with me the rest of the time . I still have a 

rash now . It was no big deal . It ' s  j ust something that 

itches a little bit . I don ' t  know if  there ' s  any solution 

for it , but i f  you wear a sensor for 9 days , you know you ' re 

bound to get a little irritat i on . That ' s  my only c omment on 

the thing . And other than that , all the suited operat i ons 

that I did went extremely well . I think all of the times 

when I got in  and out of the suit by myself duri ng the train-

i ng was well worthwhile . I think that was really good , be-

c ause then it j ust  makes it so easy in flight . 
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22 . 0  VISUAL SIGHTINGS 

During countdown , we s aw a few clouds out the window ; that ' s  

about all we saw .  

W e  saw no rain . I don ' t  see anything about thi s that we have 

to t alk about . 
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23 . 0  PREMISSION PLANNING 

MISSION PLAN 

I think anything we s ay about how our mis s i on plan was 

developed would not necessarily apply to the development of 

anybody else ' s  mission plans . Space craft changes , procedure 

changes -- these are rather unique to the mis s i ons thems elves . 

MISSION RULES AND TECHNIQUES 

MITCHELL I would make one c omment on mi ss ion rules . I think we made 

a concerted effort with our flight directors long i n  advance 

of the mis s i on to review those rules , whi ch we c ons idered 

either not app li cable or holdovers from previ ous mis s i ons , 

and had ultraconservati sm in them. We dis cussed ,  in great 

length , those mi s s i on rules whi ch looked like they might be 

subj ect to change in real time and tried to make them realis

ti c .  I think each mis s i on ought t o  do that -- t o  review the 

ancient rules that have been held over and get them res olved 

preflight . I don ' t  believe at all in having mi ssion rules and , 

at the same time , s aying , " Okay , we ' 11 probably not abide by 

that in real time . "  I think mi s s i on rules ought to be mi s s i on 

rules and you know that you ' re going to abide by them i f  the 

occas i on arises . And I think we di d a good j ob of revi ewing 

them with that in mind.  
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Well , I think that cert ainly the data pri ority group and 

Phil Shaffer di d a hell of a good j ob .  I think that cert ainly 

hi s coordinat i on book was a good one . It s eems that when you 

give him an item to c oordinate , he s eems to  have the right 

avenues of coordination , because he shakes everybody out of the 

trees and there doesn ' t  seem to be anybody he mi sses . S o  it 

seems to  work pretty well , as far as those kinds of changes 

are concerned . And we worked well with him ;  I think he and 

hi s group are good people to work wi th . 

You know , on the s ame subj ect as this , we ' re talking ab out 

there though , mi s s i on rule s that are written with the i dea of , 

well we ' ll change that i f  it really happens , and I think a 

good example of that happened on launch.  Your biomed , you know , 

there ' s  a mi s s i on rule that s ays it ' s  mandatory to have a bi omed 

on you ,  whi ch they waive d .  Well , I think it ' s  a bad mi s s i on 

rule to start with -- thi s thing that you ' re going to hold up 

a launch becaus e you ' re not getting bi omed on a crewmember . 

There are mis si on rules like that that I think s hould not be 

in there . 

Well , the whole mi s s i on rules volume is s o  voluminous that 

at least I di dn ' t  look at all of those . I looked at the 

summary of them , you know , and tried to work on what we 

jONFIDENTIAttll 
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big thi ck book . I ' m sure a lot of others are archai c .  

MITCHELL Well , that ' s  what prompted my comments here . There are s o  

ROOSA 

darn many that you j ust  don ' t  ever review all of them on 

each mi s si on .  It ' s  a continuous proces s .  

You get down to the nitty gritty , but now like anything up to 

laun ch ;  you know , you really don ' t  have time t o  even worry 

about thos e . That ' s  probably where that one was hidden in 

there . 
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24 . 0  MISSION CONTROL 

Well , let me start out with a general c omment that I thought 

that Mis sion Control was exc ellent . The overall work that we 

did with the c ontrol t eams prior to the flight in the mi ss ion 

s imulat ions , I think , brought out lots of problems , that is , 

semant ics , and these had all been solved , by the time the 

flight lifted off . Again , one of my favorite subj ect s  is that 

I feel , the fact that we had astronaut s  involved as communica

tors  on all these shifts , helps to smooth out the semant ics  

problems . And shi fting into the first item, GO/NO GO ' s ,  I 

felt that those were good . I never felt that I was waiting on 

the edge o f  my chair for a GO or NO-GO from Mi ssion Control . 

At any time , they ' re always prompt and certainly on time . 

Updates , I think we ' ve talked about the areas where we thought 

the updates were superfluous . 

I don ' t  have anything el se to add to  that . 

The consumables updat es were fine . We chart ed mo st o f  those 

as far as the command module is  conc erned . Everything was so 

nominal in those areas that really the c onsumables chart s 

didn ' t  become a fact or . 
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MITCHELL As long as we had as much reserve and as much m�rgin as we 

did in all systems , there was never a c oncern in your mind 

when you were close  to the line or not . 

ROOSA 
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We started off low on the RCS fuel . We made that up at the 

first opportunity . 

As far as real-time changes are c oncerned , we discus sed most 

o f  those in detail already , but , I would like to reiterat e  

that the real-t ime changes ,  as far a s  the LM PDI sequence to 

touchdown is c oncerned , I thought was really handled remark

ably . From our point o f  view , it c ouldn ' t  have been better . 

MITCHELL I think we had suffic ient rapport , understanding , and agree

ment with the flight controllers that we saw a minimum of 

procedural changes during the fli ght , only those dictated by 

contingency . I was real pleased t o  see that , because it 

hasn ' t  always been t hat way . We ' ve �one a l o t  o f  pro c e dural 

changes in real t ime in the past . I had hoped that we c ould 

avoid it on thi s flight , and I was very grat i fied to  see that 

we did avoid it . 
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2 5 . 0  TRAINING 

CMS 

I think we have already c ommented ( or have we ? ) on the st owage 

of the CMS . It turned out t o  be exc ellent . We ended up the 

last part of the training with things st owed extremely well . 

The fidelity of the CMS , I thought , was absolutely super . No 

que stion on the availability ; it was there . The vi sual 

systems : I have talked with John Mitchell on this and al so 

Riley . If we are spending any money for those films in the 

optic s ,  we should discontinue it . It i s  my understanding 

that it is j ust as easy to leave the visual system alone as 

it is to  take it out . In fact , it might even be cheaper . But 

the films for the l andmark tracking are never calibrated with 

your orbit , it s eems . So , they really don ' t  do you that much 

good . You don ' t  need them . If it i s  cost ing us a penny , we 

ought to  think seriously about doing away with them . Films 

out of any other window but the opt ic s  are really a waste o f  

t ime . Just pr ior to the fli ght , I did take a look at some of 

the lunar hori zons out some o f  the windows . I don ' t  think 

they are trying t o  keep those syst ems up well either . I 

think i f  it i s  any money savings at all , they should take 

them out of all the windows . 
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the star ball through the telescope gives you too much light 

transmiss ion . There i s  not much to say about CMS software . 

I don ' t  think there are any maj or di fferences between the CMS 

and the CMC . I guess  in some cases the actual CM comput er 

has the tendency to round o ff a little more than it does in 

the CMS ,  but this is such a minor thing that it is hardly 

worth not ing . I would s ay ,  overall , the training in the CMS 

was exc ellent . I c ertainly got plenty o f  t ime . I think Roger 

Burke on CMS-1 is the only one in the syst em who is really on 

top of the G&N as far as the training goes . He i s  aggre s sive , 

he i s  extremely smart , and he pursued the subj ect . Whenever 

I had a lot of any detailed G&N questions , I would always be 

calling back to Roger on the t elephone . He really is  the 

giant among the training people , as far as I ' m  concerned , as 

to knowledge of the G&N .  

�s 

We will go ahead with the LMS c omments .  I thought that the 

LMS was exc ellent , also . We put a lot of time in it . It 

was very much -- could be the s ingle most important training 

device of the whole spectrum . We didn ' t  really use the LMS 

for crew stat ion stowage s ince we had a mockup at the Cape 
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age , and that s it uati on should c ont inue as long as you main-

tain that mockup for that purpo se . It i s  a lot easier to go 

into the mockup and bang around with s uit s on , pres surized , 

and with lightweight PLSSs than it is  in the LMS . 

As to LMS fidelity , I didn ' t  not ice  any difference in any of 

the flight parameters . In the LMS , obviously , you c an use all 

the contingency modes . Of the c ont ingency modes whi ch we did 

use , I was not surpri sed by any inequal it ies  or infidel ity o f  

the instrument pre sentations , decal s , or anything . I thought 

the LMS fidel ity was extremely good . 

We had no problems with LMS availability once we got to thE: 

Cape . There were some t imes in Houston , early in training , 

when we had to cancel a couple of t imes because of switchover 

o f  tapes or something whi ch held us up . But , c ertainly s imu-

lator availability at the Cape was never a problem . 

I will leave the L&A out for comment later . The starball was 

good . For the manual ascents  we spec i fically had , the hori zon 

had to be picked up and calibrated ahead o f  t ime . It was 

not automat ic ally in for the condi tion that we used through 

the overhead window ; but you knew ahead o f  t ime you were going 

to run one so they could get it all c alibrated and the manual 
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blind spot s in it like it does in  the LMS . The software in 

the LMS was very clo se to  the flight ropes . In general , I 

thought it was very goo d .  

MITCHELL I would like to  add that I think the follow-on crews ought to 

take advantage of the ability to  shift the visual system to 

the right window and to use it there quite a bit . We didn ' t  

do this unt il near the end o f  t raining , and I found it quite 

valuable .  I would rec ommend we do some pract ice of the 

manual li ft -o ff with the vi sual display in the r ight window . 

I don ' t  think the display we have down there is quite adequate 

for it . I am not sure that it requires a high-fidelity tape 

or high-fidelity film to do it , bec ause what you are really 

pract ic ing i s  a tracking pass . If we c an put a film in that 

right-hand window that the LMP c an pract ice  tracking on , it 

doesn ' t  really matter whether it i s  nigh-fidelitJr lunar land-

scape or not . You can always find this landmark chart , pro-

vided you get a good asc ent marker chart . The LMS was an 

exceptionally good training device , and I have no c omplaint s 

about it . 
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CMS/LMS INTEGRATED S IMULATION 

As for int egrating between the CMS and t he LMS , I had no way 

o f  knowing whether our problems o f  integrat ion were any more 

or any l e s s  than the previous crews . We did  have a few t imes 

when  we took the s imulati on unintegrated  becaus e we c ouldn ' t  

get i t  go ing becaus e o f  buffer problems and on-line c omputer 

problems . But , somehow we seemed to get it done . I suppo se 

that the pro c edure is so c omplex that the re is bound to  be 

some start -up problem when  you try to  run two o f  them togethe r .  

I d i dn ' t  feel we were suffering from lack o f  integrated s imu

lat i ons . I think that ' s  about right . 

MITCHELL I think they are very valuable training at a c ertain po int 

ROOSA 

S�PMD 

i n  t ime . Onc e you reach that po int , it i s  very import ant to  

do quite a bit o f  it , because you have all your t ime l ine s 

and your checkl i sts  fully c oordinated between two vehi c le s . 

Even now , the s emant i c s  problem exi sts o f  having to c ommunicat e 

between vehi c le s . 

That i s  another advantage o f  the short rendezvous . You can 

get in a bunch more in one s e s s i on -- two , maybe three 

rendez vous in a day , which is pretty good . 

So , from a real-t ime standpoint , thi s  has been a valuable tool 

so the two c an talk to eac h other . 
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' CONF IDENTIAL. 

NETWORK SIMULATIONS 

We had -- what ? -- 1 or 2 days more than we have had previously? 

Five more . 

These are always valuable . It is  up to each crew t o  weigh 

whether or not tney need s imulated network simulations more 

than anything else at that late point in the training . We 

chose to do every one that was s cheduled . We even did the 

opt ional one . I feel that every one that we did was c ertainly 

advantageous to us , becaus e you ' r e  not always talking in the 

same t erms as the FOD people .  You get to the s imulated net

work s imulat ions , and you work directly with them on a 

realist ic bas i s . You really get a feel for how it ' s  going 

to be during the flight . 

I don ' t  know how the s imulat ions people did it . It was a very 

fine j ob of gett ing through them and , at the same t ime , real

istic  on their simulations . They gave us a good workout ; 

yet , at the same time , did not go overboard in nit-picking 

little things that really don ' t  amount to anything . They 

gave us good hard-core failures to play with and train on . 

We were very impressed with that . 

C¥)NFIDENTI� 
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I would like to make a comment on the s imulat ed network simu

lat ions . I made this comment after we were well int o  the 

s imulat ions , and I think it got fed back to the s imulat ions 

people about comm malfunctions . I think they have a reluc

t ance to put in comm malfunct ions during s imulated network 

s imulations because they are afraid they may blow the s im

ulat i on .  Personally , I would like t o  see more comm malfunc

t ions in the s imulated network s imulati ons . There i s  no way 

to s imulat e communicat ions unt il you are t i ed in with Houston . 

That is  not the t ime to be reluctant about putting in comm 

malfunctions because it is  the only place in the system that 

you can get it . I f  you put in some comm malfunctions , and 

you b low a PDI simulation or rende zvous s imulat ion , then at 

least everybo dy has learned a lot about comm out of it . You 

can pick up that s imulat ion lat er .  They really ought t o  bore 

in on the comm problems on those s imulat ions . 

I agree with that comment . 

DCPS 

DCPS is a good training devi ce . I would not have want ed any 

less  training than we had on the DCPS . There i s  no other 

place that I know of where you get the latest dope on launch . 

I think Mike Wash has done a cont inually fine j ob in that 
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area . He is  up to speed on all information c oming out of 

Huntsville on crew procedures . He was always a willing in-

structor and , I think , one who conveys the subj ect very well 

to his student s .  I can ' t  really say enough for his capability . 

It is  the one source  in the system that you c an always go to 

and get the latest straight answer on the DCPS . He is really 

good. 

IMPS 

I didn ' t  use the LMPS very much . I didn ' t  use it at all . 

We used it for a couple of pract ice rendezvous . 

I used it very early in the training cycle . My opinion on 

the LMPS is  that it is  good for running G&N systems for 

people who have not been through a training cycle before or 

who do not have access  to the LMS . But once you have access 

to an LMS , it is not really worth your t ime to work with the 

LMPS . 

CMPS 

I recorded a good bit of t ime in the CMPS during the earlier 

part of the trai ning cycle . I think it is  a valuable tool 

even lat e in the training cyc le , not so much for the machinery 
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of the CMPS but for the people whom you have assembled .  You 

have a group of people there , who up unt il quit e late in our 

training cycle , were bores ight ed only on rendezvous . I think 

they have now switched to entry s imulat ions , also . You have 

thi s group who do nothing but bores ight in  on the rendezvous 

phase . You can get some real good instruction out of them 

even though the machine you are sitting in cert ainly hasn ' t  

the fidelity o f  the CMS .  I g ot a lot of g ood instruct ion on 

rende zvous out of the CMPS . I thought it was very worthwhile . 

CENTRIFUGE 

Centri fuge i s  the next i tem . We have a lot of experience 

now on acc eleration in the transverse position . I am not 

sure that the centri fuge i s  as worthwhi le now as it used to 

be . I think perhaps a re fresher ri de for everybody every so 

often i s  worth while . It  i s  kind of like going to the alti-

tude chamber . You have to do it once a year , maybe just as 

a re fresher train ing item .  Perhaps the CMP may want t o  as sure 

himself that he can fly the vehi cle under those ac cele ration 

loads one time more as a confi dence builder . 

I am not sure that the centri fuge i s  available to us . I f  the 

centri fuge were available , I think it would be extremely val-

uable for the CMP just to fly it -- fly EMS entries on it . 
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The CMP , faced with the EMS entry , will feel a lot better 

about it i f  he performed quite a few of those on the centri-

fuge . I don ' t  think you need to get use d  to , or try to get 

accustomed to the g aspe ct , but I think it i s  the i dea of 

integrating the cont rol task of the EMS type entry wi th the 

g load . 

Well , I think all the other guys who are faced with the 

probabili ty of working the hand controls are going to feel 

like they should have tried it on the centri fuge . 

The other guy ( CDR ) i s  just going to have to do it  i f  we are 

ever faced wi th a manual entry . I think that doggone centri-

fuge would be valuable time then . 

TDS 

I worked on that and thought it was valuable for me . I never 

had to dock in that mode but alw�s felt that i f  the occasion 

ever arose I was adequately prepare d to do it . 

I use d  it in the command module mode seve ral times until they 

tore it down . The initi al dockings were j ust like the TDS ; 

you just drive int o the drogue and stop . It j ust felt like 

the s ame way . 
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I don ' t  think you nee d  it . We don ' t  have it now , but I 

don ' t  think you nee d  it at all .  

I think that the fi delity of the vi suals now , both in the 

LMS and the CMS , i s  adequate for thi s task . 

NR EVALUATOR AND GAC FMES 

The docking training you get in the CMS is more than adequate . 

I used  the North Ameri can Evaluator ab out 2 years ago now --

anyway , quite early in the training cycle -- and it was all 

right because there wasn ' t  anything else available . I never 

did fly the actual hardware evaluator .  

I used  the FME S  early i n  the game . With the fi delity of the 

LMS at thi s point in time , I don ' t  think it is  a ne ces s ary 

training devi ce . I f  any questi ons ari se that cannot be 

adequately answered on the LMS , we can always pose the ques-

tion back to Grumman and let them work it out . In looking 

at the fi delity of the syst ems , it i s  not neces s ary as a 

training devi ce anymore . 

When the availability of the LMS wasn ' t  good , it was used  as 

a backup . But , I wouldn ' t  suggest  its use any more . 
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EGRESS TRAINING 

That i s  something everybody ought to go through once . Once 

i s  enough . 

I think we are overdoing egres s  training at the Cape . When 

we went through egre ss training for the chamber and egress  

training for the PAD , in my re collection ,  we  went through the 

darn thing three times , di dn ' t  we ? 

Well , that was j ust because of the slipping in the launch 

s chedule . 

You see we have the 1M mockup , als o .  

You ought to get something out o f  being there . Once for each 

training cycle is enough to re fresh you how to do it . Fire 

trai ni ng is a pain . 

That was kind of fun ,  you know , out there playing around . 

PLANETARIUM 

I think that the level at which we us e the planetarium is about 

right -- for me anyway . 
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and I was very pleas ed with the result s . 
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I don ' t  have any preference as t o  which is better -- Gri ffith 

or Morehead -- whichever is  closer . I think the two are equally 

good as far as training is concerned.  They have good instruc

t ors out there as well as at Morehead , so either one is good . 

SIMULATOR TRAINING PLAN 

Well , we told Riley ' s  guys that we didn ' t  want to  be  decidin� 

what we should do in the s imulator . They were the experts in 

training ; they could tell us what we needed . If they left it 

up to us , we probably would end up doing more of wh�t we wanted 

to do rather than what we should do . So , that ' s  the way we 

played the game . I think they liked it that way , and I think 

it was more profitable to us to do it that way . It was j ust 

about one les s dec is ion for us to  make . I recommend the sub 

s equent crews leave i t  up t o  the simulator t raining people as to  

exactly what the crew should train on . They c an tell pretty 

well what the crews need and what they don ' t  need . 
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SYSTEMS BRIEFINGS 

I guess  we had j ust about enough of that . 

I would like to make a c omment on that . The briefing personnel 

whom we get out of North American are good . They are the ones 

who know the system .  But even at this lat e  dat e , we ' ve st ill 

got a little reluctance on their part to brief  t otally from the 

FOD s chematics . They s pent years out there developing their 

own s chematics  and their own training guides . They will us e the 

FOD s chemat ics  only if  you ins i st on it . What I worry about is 

whether we are paying them extra money to keep up two s et s  o f  

s chemat i c s  and their  briefing gui des . If NASA is paying them 

any money for their own training material , they should dis con

t inue that . That training should be  strictly off the FOD sche

matics , nothing e ls e .  It is  the only thing you will c arry . You 

will c ome into a systems briefing and they will give you a b i g  

pile o f  their training booklet s .  I f  you had nothing els e t o  

do , I doubt if  you still would ever get around to reading them 

anyway . Certainly under the training cycle press , you would 

never read these  but would j us t  put them off in the c orner 

somewhere . It i s  another pile of  paper that i s  wasted and , 

t CONFID ENTIAl.- :  
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with the FOD s chematics  only , and NASA shouldn ' t  be paying them 

any money for any other material . 

MITCHELL I believe the 1M briefing team used to be pretty good at Grumman . 
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It has pretty much b een disbanded . I doubt if there are more 

than one or two people left in the whole Grumman system who 

are adequate briefers for crews . I think we have found that 

we knew as much as the people they were trying to send down . 

They probab ly got pulled in on another j ob somewhere . The re-

placements weren ' t  oriented towards our problems as well as 

the original people we had in the system . Whereas at one time 

they h ad some very excellent briefers , I gues s with contractural 

problems they no longer maintain that group of people . The same 

comment applies about training from the FOD s chematics . I be-

lieve those are the only s chematics  we really train from for 

systems briefings . 

One more t ime -- I  did not us e the AOH . 

I want to comment on the AOH , too . Here again , i f  NASA is 

spending any money at all on that AOH , it ought to be dis con-

tinued.  It ' s  not only wasted money ; in many c ases the AOH is 

negat ive training . Volume 1 particularly is  not up to  date . 

You can get some wrong informat ion out of  it . Volume 1 should 
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Volume 2 either . I don ' t  know if  anybody uses  that , but i f  

w e  are spending any money o n  the AOH Volume l and 2 ,  i t  is  a 

complete and t otal waste . Hopefully , Skylab will not get bogged 

down in that s ort of an operat ion , but that is probably already 

decided by now . 

I think I got into a unique s ituat ion on the AOH last fall . 

Las t  fall , I c ame up with s ome t ime on my hands , recuperat ing . 

At that point , I had already had quit e  a few hundred hours in 

the s imulator , and I dec ided I would j ust go back and read 

through the AOH . It was an absolute wast e of t ime , and like I 

said before , in many c ases  was negative training . 

MITCHELL What informat ion is in there i s  definitely not oriented toward 

ROOSA 

our needs . It might be oriented t oward s omeone else ' s , but 

definitely not fli ght training .  

It is  a waste  of  money . 

TOPOGRAPHY TRAINING 

SHEPHARD The next it em is topography training.  From my standpoint , it 

was primarily locali zed to the landing area . We didn ' t  get 

too much general topography training , and so I won ' t  c omment 

on that unt il we get down to lunar surfac e training . 

t 



ROOSA 

SHEPARD 

c 2 5-17 

I c ertainly felt well trained in this area . You do have a 

s ingle-point failure in the CMP ' s orb i t al s ci en ce t raining in 

the form of Farouk El Baz z . He is  the only one in the system 

who is adequate to train the CMP . Any lectures that I got , 

other than his , I didn ' t  think t oo much of . Hi s were extremely 

good . He has the t alent to train the CMP . He als o has a lot 

of other j obs . Tex Ward may have had s ome problems s cheduling 

the exact t imes that we wanted , but I think we got most all 

our s es s ion in . They were extremely valuable . If the CMP 

works with Farouk he c an ess entially chuck the orb ital map by 

the t ime he i s  ready to fly . I wouldn ' t  waste too much t ime 

getting bri efed by anybody else . We didn ' t  work with Farouk 

t oo much on the landmark ident i ficat ion . The book that we make 

up on the landmarks is suffi c ient . My book of landmarks and 

the photomo� aics that they had for them were extremely good . 

I ' d  studied them prior to flight , and during flight I could 

recognize  them . 

LUNAR SURFACE TRAINING 

Dur ing the one-s ixth g training , I used the KC-135 twic e .  We 

did not use the WIF or the POGO . I felt adequately prepared t o  

c ope with one-s ixth g o n  the lunar surface . Quite a few one-g 

walkthroughs were made down at the Cape . I think the number that 
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SHEPARD we got was j us t  about right . I j ust don ' t  feel that a man in 
( CONT ' D ) 

a pres sure suit , working in a time line on the lunar surfac e 

c an define minerals as well as he can i n  the lab . The same 

number of geology field trips but fewer c lassroom briefings 

would be a better geology training program . The SESL training 

was good , but the plain old altitude chamber run gives the man 

the c onfidenc e  and the ability to go  under a vacuum . The heat 

flux i s  not that great an addition to the training . 

As far as briefings were c oncerned , I thought that the informa-

t ion we had from previous crews was good . The information we 

got from the field geologists , the PI types , was good . 

MITCHELL I would like to  elaborate on the classroom training . As long 

as we are working under t ime constraint s , like we ' re working 

under on lunar explorat ion , we ought to emphas ize  the things 

that are most useful : s ampling t echniques , and recognit ion of 

features that c ameras don ' t  show or that the geologists need 

in real-t ime to help real-time planning in the traverse . I 

think we were fairly effective in working with the field geol-

ogists to develop the des cript ive t echnique and the thinking 

processes that allowed us to be flexible in real-t ime . This 

doesn ' t  include much mineralogy and rock ident ific ation , 

et cetera . · It was fundamentally the operational problem of how 
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MITCHELL you des cribe the terrain that you' re s ee ing and bring b ack 
( CONT ' D ) 

SHEPARD 

SHEPARD 

s amples that will allow them to  work for the next 2 years di-

s ecting what you bring b ac k .  I think Jack Schmitt has done 

quit e  a b it of work in thi s area .  His ideas should b e  listened 

to very strongly . I know he has encountered quit e  a bit of 

res istance earlier in gett ing that type of training . 

CONTINGENCY EVT TRAINING 

To continue with the EVT training . We did only two one-g walk-

through s  for contingency EVT . We did it once integrated with 

the mockup and the CMS . I think one one-g walkthrough was 

suffic ient . We did so  damn much work with the suit in 

one-s ixth g ,  I think that by the t ime you get to contingency 

EVT training , there is no problem . 

EVA PREPARATION AND POST-TRAINING EQUIPMENT 

For PREP and POST-EVA , I think we· had j us t  the right amount of 

training . Training equipment was good . It  was supported very 

well . S cott Mi lli can di d a good j ob in that area.  

MITCHELL We j ust  flat wore out all our training equipment . It ' s  a good 

indication that we had enough . 
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SHEPARD 

SHEPARD 

SHEPARD 

ROOSA 

EMU FAMILIARIZATION CHAMBER TRAINING 

The EMU fami liarization chamb er I think should be a test before 

the vacuum chamber run . 

MOCKUPS AND STOWAGE TRAINING EQUIPMENT 

I thought that everything �e did was good in the area of mock

ups and stowage . The command module mockup was excellent . 

PHOTOGRAPHY AND CAMERA TRAINING EQUIPMENT 

We didn ' t  do too much camera training other than during spec ifi c  

exercises , and w e  didn ' t  t ake the cameras home with us very 

much . Only on a couple of  occas ions , I think , you shot some 

from the T-38 . 

I had one session in hand holding the 2 50 in the T-38 to get 

a little feel for the image mot ion ,  et cetera . Other than in 

the s imulator , that ' s  about the only time that I used them . 

I used them all the t ime in the s imulators . 

MITCHELL I think that , for my part of the lunar surface training exer

cises , it was quite adequate to pract ic e  putting film in the 

cameras , taking the pictures either on the field exerc ises or 

in the training exerc ises  at the Cape , and then evaluating the 

film. Do thi s  s everal t imes , and your c amera training is quite 

.!  
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MITCHELL adequate .  With each c amera that you use , you should either 
( CONT ' D )  

ROOSA 

SHEPARD 

SHEPARD 

mount it in the mockup i f  it ' s  a fixed c amera or mount it on 

your chest pack , i f  it ' s  an EMU c amera . Shoot enough film with 

it in the training exerci s e  that you know what your field of  

view i s  and what to expect under the  di fferent conditions . 

When you ' ve done that , I think you ' ve done all you need to do . 

The c ameras that I us ed in the CMS were actually the one s that 

I checked out as my own training cameras . The 16-mm in the 

CMS wouldn ' t  work . You ought t o  be able to plug it in , watch 

the light come on , and when you click the shutters something 

should happen . So , actually , I put my 16-mm and 70-mm training 

cameras in the CMS and pretty well left them there . It seems 

that this  is  an item that probably should b e  ass igned to the 

c� . 

LUNAR SURFACE EXPERIMENT TRAINING 

We did a lot of the lunar surface experiment training with the 

ALSEP and also the additional experiments that we had . The 

LPM and the TDS training was adequat e . 

LUNAR LANDING ( LLTV , LLTVS , AND LMS ) 

Well , I had the full c ourse in the lunar landing training : the 

LLRF , the LLTV , LLTVS , and the LMS . I didn ' t  get as much of  a 
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SHEPARD contribut ion from the LLRF c ertainly , but I did feel that the 
( CONT ' D ) 

SHEPARD 

ROOSA 

SHEPARD 

LLTV contributed to my overall ability to fly the LM during 

the landing ; j ust how much is pretty hard to say .  There is a 

value there somewhere , and c ertainly the handling quality is 

the same .  We ' re reaching the stage now where the fidelity of 

the L&A is good . When you reach the point where you ' re re-

training crews ; then , maybe the return from the LLTV diminishes 

to s ome degree . About all I c an  say here is that I ' m glad I 

had the experience of flying it , because I never felt at any 

t ime during the landing approach that I was out of control or 

in any s ituat ion that I couldn ' t  handle . I felt like I could 

put that thing exactly where I wanted to put it . 

PLANNING OF TRAINING AND TRAINING PROGRAM 

The planning of the training and the training program was ex-

cellent . We appreciat e  the s ervices of Tex Ward.  He ' s  a tough 

taskmaster , but he got us in good shape . 

Here , here . I think that here again it is a funct i on of crew 

personalit ies , and we could spend probably an hour talking 

about details . 

Monday morning I don ' t  know how we ' ll look b ack over the things , 

but I think generally the comment is that it was great , and I 

think we ought to leave it at that . 
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26 . 0  HUMAN FACTORS 

I guess  i f  you ' re stuck with i t , cert ainly there ' s  s ome - con

diti ons whi ch we were sub j ected to whi ch were pleas ant . It ' s  

ni ce living there in the crew quarters and they have all the 

facilities needed and it s eems t o  me particularly , the com

promi se  that you worked out with the medi cal people was g ood . 

I think it was certainly liveable . We spent lots of good 

t ime in  the quarters and bearing down the b ackroad or over t o  

the tank bui lding . I didn ' t  feel like I was fenced in by 

procedures at all . Whether i t  was that or the fact that we 

ate a lot of vit amin C ,  nobody showed up with any c olds during 

the winter time down there . Well , we were all healthy at 

launch day . That ' s  all that c ounts . We tried  t o  back off a 

little bit  during the last week . I pers onally di dn ' t  feel 

that we were run down at all when launch day came around.  I 

don ' t  know how you felt . 

MITCHELL I felt great . 

SHEPARD I thought everybody was in pretty good shape . 

MITCHELL I ' d  like to comment that before our time line was relaxed a 

little bit prelaun ch , I believe we had to exert quite a bit  

of effort t o  find t ime for exercise and to get adequate rest 

and s leep . It was not easy . And quite often we pushed 



MITCHELL ourselves in the simulators and at meetings to the point where 
( CONT ' D )  

SHEPARD 

i t  took a great deal of extra effort to get adequate exerci se . 

I think each crew and the training coordinator ought to keep in 

mind ,  that exerci se  i s  an important part of training and time 

should be made available for you .  Y ou need t o  do i t  throughout 

the training cycle as well as the last 21 days . You really had 

t o  exert effort to go run at 8 ,  9 , or 10 o ' clock at night . 

As a crew , all de cided to do the s ame thing . We went t o  low 

res i due diets and went the bowel prep route . It was really 

effect ive for the first 2 or 3 days anyway . S ome people held 

on longer than others . As a matter of fact , Ed almost made 

it through . 

MITCHELL Damn near . 

SHEPARD The las t  day was a loser , I ' ll tell you that . I t  is  pers onal 

preference as to how you want to handle i t . We all went the 

bowel prep , low res i due route . I t  wasn ' t  bad at all . We go 

to a lot of trouble to get crew preference preflight . I think 

everybody tries t o  be hones t  about this . I know Rit a  tries 

t o  come up with the best kind of a package deal . I f  that has 

been done , I ' d  want to go ahead and package the foods . The 

pantry is nice but for a flight like thi s , where you are 

busy most of the t ime making dec i s i ons , getting the food out of 

the pantry just takes up to much time . It would be my 
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SHEPARD preference to  leave the pantry items for a flight where you 
( CONT ' D )  

have more time t o  s it down and relax . Then i t  may be nice to  

have t o  worry about what you ' re going to  eat .  Fram my point 

of view , I would prefer to  go to the programed menu all the 

way .  We decided ahead of time what we wanted and we bought 

off on the menus . I would prefer to see it programed. I 

prefer the wetpacks and the cans t o  the spoon/bowl packages . 

Here again , it ' s  probab ly a functi on of room more than it  is 

anything els e .  I t  was hard to  keep putting those yellow pi lls 

in food waste .  Since they dec i de d  that ' s  the way you have to 

go , we went along with it . We ate j ust about everything 

there was to eat right on through TEI . Then I b acked off a 

little bit . I ' d  made up my mind that I wasn ' t  going to  lose 

much weight on the flight , and I ate pract i cally everything 

I had t ime to .  

MITCHELL I didn ' t  make up my mind about anything . I j ust ate every-

ROOSA 

thing that was in s ight . S o  I didn ' t  lose any weight to 

speak of .  

I have a couple of  comments on food . I ' m not a big  eater . 

I did not i ce a drop off of my appetite in flight . I wasn ' t  

hungry and I couldn ' t  eat all the food that was on the menu 

allotted for me . I ' m kind of pe culiar when it comes to eating . 

That big a variety of food doesn ' t  appeal to  me . I went over 
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ROOSA the menu pri or t o  flight . In my case , I ' d  rather find a few 
( CONT ' D )  

things that I really like an d  stick with them . Maybe we made 

the wrong deci s i on preflight . I personally preferred the cans , 

the bite-s i ze food , and the wetpacks . If  I could get all my 

food in those three forms , I think I would eat more . It  was 

too much trouble to make up a spoon/b owl package and then I 

didn ' t  particularly enj oy e ating it . It was s o  much e asier 

t o  open a can or open a package of the bite-s i ze food . I 

would like less of the rehydratable foods . I think there 

should be an area s omewhere , parti cularly for the 2 days that 

the CMP ' s  in lunar orbit and i s  pretty busy , with cans and 

food in it s o  that you wouldn ' t  have t o  open up a complete meal 

and then not get around , to eating it all .  I couldn ' t  eat 

a complete meal . Y ou get y our whole meal spread out and keep 

it corralled long enough to eat it and then you have to keep 

the empti es corralled long enough t o  get the yellow pill in 

there . You can ' t  just t os s  them in the garbage as you go  

along . That i s  a drag , but I don ' t  know how to eliminate the 

problem . 

MITCHELL I found that my appetite during the flight was pretty g ood . 

I f  anything , it was improved over preflight . Preflight , I ' d  

been holding back and in flight I didn ' t  b other about that . 

The food all tasted good t o  me . It  even t asted better than I 

thought it  had preflight . I agree with Al that my appetite 

CjOrN FID6W1� 
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MITCHELL dropped off a li ttle bit  or m�be my preference changed a 
( CONT ' D )  

little bit  after TEI . I wanted t o  snack more than I wanted 

t o  go  t o  the trouble of preparing food . It wasn ' t  that i t  

didn ' t  taste good , i t  just s eemed to t ak e  too much effort . 

We still ate everything that was on the menu and then s ome . 

I als o di d not care t o  mes s  with the spoon/b owl packages or 

the spoons . I preferred t o  take the spoon/b owl packages ,  cut 

off the end , and eat i t  directly out of the package . I also 

liked the cans ; they were very nice . The food was fresh ,  

tas ty , had a good flavor ; it was easy t o  use .  On the lunar 

surface , we both ate everything that was in the · LM  except for 

two p ackages . And that was only becaus e we di dn ' t  have t ime 

t o  e at them . 

SHEPARD The water was swell . 

ROOSA Yes , I think s o .  

MITCHELL S o  do I .  

MITCHELL We should keep programing the 8- to 10-hour s leep per i od each 

night . I found I di dn ' t  use it . I would get anxi ous by 

morning and ready t o  get the day underway because I couldn ' t  

s leep anymore . S ome people might be able to s leep under thos e 

conditions , s o  we shouldn ' t  shorten the peri od even though 

we ' re not getting that amount of s leep . 
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CCJI'JFIDENT·���. 
Yes , you have to  keep it in there . It keeps peop le on the 

ground quiet . I f  y ou have things you want t o  get caught up 

on at the end of the day , it gives you the opportunity to do 

it . Y ou can ' t  predi ct ahead of time what you ' re going t o  

nee d  to do . S o , I think it i s  g ood to leave it in there . 

The restraints are good ; no c omments on those .  We did exer

cise  on the way out , except for the first day . I found that 

it did help relieve the mus cle s orene s s , particularly in the 

b ack . On the way back , the first day we were tired and the 

s e cond couple of days  we did a little . We mi ssed l day on the 

way up and l day on the way back , and I felt fine . . As far as 

the surface crew i s  concerned ,  they got a hell of a lot of 

exercise  running around and being in one-sixth g for 30 plus 

hours . They have an advantage with respect to  inflight 

deteri oration as opposed to the CMP . We di dn ' t  have any mus

cle s orenes s  or any postflight prob lems . The tests show that 

the s urface crew suffered les s  degradation for the work you 

do than the CMP . I think that has to  be a factor of being 

able to exercise  in the middle of the flight . 

MITCHELL I ' m  s ure it must b e .  

SHEPARD Do you want to  comment further on that? 



ROOSA 

SHEPARD 
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We tried to do it when we could , but I pers onally would try 

t o  exerci s e  more on the next flight . 

In flight , I thought oral hygiene was good . I used the t ooth

brushes , the t oothpaste , and the dental flos s at least once 

a day . S ame days I use d  them twi ce a day and found it  was 

s atis fact ory . 

MITCHELL Let ' s  s ay it ' s  adequate . The toothpaste always improved the 

tas te of your mouth , but s ince I ' m not in the habit of 

swallowing the toothpaste to get it out of the way , it 

represents a change . That was adequate but I would hope , 

that on the future generati ons of space craft , we would do 

s omething to make that more like home . That ' s  true for the 

whole bus iness  of hygiene and oral hygiene . 

SHEPARD Y ou could have gone over and sprayed it  in the Myrtle i f  you ' d  

wanted and flushed it  out of the LM .  

- MITCHELL I ' m afraid I would have missed  an d  have i t  all over the 

spacecraft . I don ' t  chew t obacco s o  my aim isn ' t  very good . 

SHEPARD I didn ' t  use sunglas ses . I used corrective lenses a c ouple 

of time s . 

c 
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MITCHELL I never put mine on . There were times when I thought I was 

about to and then we would rot ate  from the Sun t o  another 

orientati on and the problem went away . I never put mine on . 

ROOSA I never had mine on at all .  I was getting s ome pretty bright 

surfaces around the Zero Phase area ,  but I never felt the need 

for the sunglas s es . I don ' t  wear sunglasses  very much normally . 

SHEPARD Did  anybody have any problems focusing? 

ROOSA N o .  

MITCHELL N o .  

SHEPARD We ' ve t alked about up Sun versus downs ide on the lunar 

surface .  

MITCHELL I think we ' ve covered that area pretty well.  

SHEPARD I had my vis or up during the first p�rt of the first EVA 

and then brought it down . I think it helps vis i on .  

MITCHELL I brought mine down and left i t  down c ont inuous ly . I t  is 

di ffi cult to  see in the shadows , but it ' s  not that bad. 

You ' re not in the shadows that much . 

SHEPARD You can always li ft i t .  I t ' s  a very handy devi ce .  

CI) N FIDEN�L 
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MITCHELL I thought the ballcap was very good . I t ' s  the most recent 

improvement we ' ve had on the LEVAs . 

SHEPARD 

S�P�D 

We ' ve c overed j udgment distance before . It ' s  difficult t o  

judge distance accurate ly on the surface .  

Primari ly as a function of atmosphere versus lack of atmos

phere -- vi sual acuity and that s ort of thing . We have 

already t alke d  about that . 

I di dn ' t  have any eye irritat i ons . Once in a whi le there 

would be s ome heavY airflow which would c ause a little 

tearing because there was a lot of flow in the helmet . 

ROOSA The only irrit ation I had was when I used the nose drops . 

SHEPARD P oor Stu over-dose d  himself .  

MITCHELL The only irritation I had was when s omething floated into my 

eye . I blinked it  b ack out in a couple of s econds . My eye 

was irrit ated for 20 to  30 minutes . 

SHEPARD We us ed nos e  drops , that ' s  all . We felt we were prepared to 

use what was there . We ' d  been properly ins tructed on every� 

thing . We di dn ' t  have the need for i t . We were in pretty 

good shape for housekeeping . We commented in detai l on that 

in the various phases of the flight , I think we can skip over 
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SHEPARD that . Obviously Ed  c an ' t  comment on s having . We had that 
( CONT ' D ) 

windup razor and I thought i t  easy to use .  

MITCHELL I c an  comment on i t  for the fi rst 3 days . 

SHEPARD I found it easy t o  use ; I s ai d  beforehand I was going t o  try 

ROOSA 

to compare i t  with the s afety razor but I never did .  You have 

to  clean it up with a wet tissue underneath when you ' re shaving 

t o  keep your cut whiskers from floating out . When you di dn ' t  

do that , your cut whi skers would float up . When you di d do 

i t , they would n ot .  I recommend it . It ' s  not a b ad deal . 

What do you think? 

It is more than adequate . I thought it was great . I t  i s  s o  

much easier than trying to get out the lather .  

SHEPARD We t alked about dust and the lack thereof . It was les s of a 

ROOSA 

SHEPARD 

prob lem on our flight than it  was on others . We ' ve covered 

the Personal Dosimeters . 

I tried  the Survey Meter s everal times . I turned it  down to 

its lowest setting on the one-tenth s c ale and I would get a 

reading of s omething like 0 . 00 .  That put it way down in the 

decimal point s . Essenti ally we had no reading on i t .  

We didn ' t  use i t  when we were supposed t o  use it . 

; CON F IDENT+AL 
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ROOSA 

S�PARD 

c 26-11 

Yes , we did .  

When w e  were at TLI plus 1 hour . 

N o ,  I s ai d  as long as we were out s i de the radi at i on belt . 

All the times we tried i t , we were out of i t . 

Okay .  

Aft er I talked about it , I s aid I would l ike t o  turn that on 

going through the belt to see i f  we could get a reading . 

I never got around to i t .  You don ' t  have t ime at that attituqe 

t o  mes s  with it . 

I thought the wipes were great . We us ed them . 

Hot water and cold water certainly he lped out . Everyone cer

tainly used the tissues . Keep those t i s s ues on there . 

ROOSA Y ou need a lot . 

MITCHELL You sure do . 

I don ' t  feel quite as s atisfied  wi th the pers onal hygiene 

s etup as Al . I thought the wipes didn ' t  have enough s oap .  · I 

would like t o  have had a little bit of s oap t o  wash my hands 

with , in addition to the wipes . We di d use potable hot water 

and a wet a t owe l to wipe down with . I did thi s  several times 

c 
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MITCHELL during the flight . S omehow , just wiping off with pure water 
( CONT ' D )  

doesn ' t  quite s at i s fy the prob lem. I would like to h ave been 

able to  wipe down a little bit more with s ame s oap and then 

maybe a sponge down with a towel .  I think we can improve that 

s ituation a b i t .  I got as grimy , sweaty , an d  smelly as I 

expected t o ,  but i t  improved my outlook on li fe a little bit  

when I was able to cle an up a litt le . 

Well , we reported all light flashes in real time . 

tC-ONFU�ik.lj�Al 
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2( . 0  MISCELLANEOUS 

MEDICAL REQUIREMENTS 

2'7-1 

I have a comment on medi cal requirements preflight and post

flight . You are anxious t o  do anything that ' s  necessary t o  

get all the data for the flight . I hope they really us ed all 

the specimens they collecte d .  As far as I ' m concerned , it ' s  

a drag . Hauling all the bottles around i sn ' t  likab le . I f  

it ' s  nece s s ary , that ' s  one thing ; and if  it ' s  not , let ' s  do 

away with it . 

MITCHELL I have no addit i onal comments on that . I thought that , pro

vided they were well substanti ated requi rements ,  we would live 

with them very well even though they were a bloody nuis ance . 

SHEPARD I think that ' s  the key to it . I think that the medi cs should 

be continually required to substanti at e  their requirements .  

I think their requirements should be j ust as documented as 

everyone else ' s .  Once that ' s  done and has been explained to 

the crew , that should t ake some of the bad taste out of your 

mouth . I s till think they should be required t o  measure up . 

t o  the mark j us t  as everyone else does and adequately j ustify 

the s ampling t o  be sure that it ' s  not random . 

co 
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SHEPARD We had no problems with the PAO . That was all worked out 
( CONT ' D ) 

ahead of t ime . Even the people down at the Cape now certainly 

understand the name of the game . We weren ' t  troubled too much 

with that . 

MITCHELL I have one instance I ' d  like to  mention . I think that when 

SHEPARD 

thi s little medi cal problem of mine came up right before flight 

that PAO was entirely out of line in demanding release of some 

of that information .  

It had to come out of the medi cal shop somewhere . That ' s  the 

sort of information I think should be clas sified.  There ' s  no 

reas on for it to go to  PAO . 

I ' m glad we decided to  get out of the MQF the way we di d .  By 

the time we were ready to  get out of that , it was a mess . We 

had the probe and the Hyc on in there 

MITCHELL And 108 pounds of rock . 

SHEPARD 

ROOSA 

And 108 pounds of extra rocks . There j ust wasn ' t  room for 

anything else in there . By the t ime we got out , I was ti ckled 

to death to leave it . 

The MQF i s  des i gned for four , five , or six people to live in ; 

and that ' s  not the case when you ' re on board ship . You ' ve 
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ROOSA that many people living in i t , but you have at least two people 
( CONT ' D ) 

j ust working all the t ime . They have t o  bring all those sam-

ples in and there ' s  no place t o  work except right in the ais le . 

You ' re all over each other in there . 

MITCHELL I n  all due fairness , the two guys that were in there with us 

did one whale of a j ob .  

SHEPARD Yes . 

MITCHELL They di d their j ob and let us get some s leep . 

ROOSA They di d a magni fi cent j ob .  

SLAYTON What i f  you had t o  spend 7 more days in there ? 

ROOSA Oh , that would have been so bad ! 

SHEPARD Yes . There ' s  no way they could have air locked out the probe 

and the c amera . It  was like having one extra person in there . 

Fortunately , we had the tunnel between the trailer and the 

spacecraft . We could walk out there during the day . 

MITCHELL It helped to  bre ak the routine . 

SHEPARD You had t o  look up at those little isinglas s panels and t alk 

to people . I thought it was quite  comfortable , but obviously 

it ' s  too long an operat i on . 
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