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1.0 SUITING AND INGRESS 

I didn ' t  notice any problems associated with suiting <:'''' .in-

gress . Cabin Closeout was nominal throughout . As everyone 

knows, it is very difficult to reach the dump handle to dump 

the cabin for the purge, but you can do it with your elbow . 

That ' s  the way I did it . The other thing that made me nervous 

about ingress was the way Troy Stuart leaned over the abort 

handle . I know the pyros are not arn1ed, but man, we should 

caution the suit technicians to stay away from that kind of 

stuff . 

Speaking of Troy reminds me that we do need to get a comment 

from Charlie here on the suiting ; whether he had some diffi-

culty, based on your first goaround . 

Yes . On the day of launch, he said the legs of his were 

tight . And, everybody j ust sort of poo-pooed that . 

We can talk about that later . 

Suit circuit check was good; ingress and cabin closeout were 

nominal . In fact, we were about 20 minutes ahead the whole 

time through the launch . 
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2 . 0  STATUS CHECKS AND COUNTDOWN 

Ground communications and countdown were nominal; launch 

preparat ion was nominal; systems preparat ion was nominal . 

Crew Station Controls and Displays: I think there ' s  a couple 

of things we can say her e .  One is that we knew that the H
2 

tank l pres sure read-out was oscillating ,  didn ' t  we? 

MATTINGLY Yes . They told us that . We had a caution and warning on it . 

YOUNG They told us that . But the other thing that we didn ' t  know 

was that the SPS pressure - the fuel pres sure was what -

7 psi low? Due to  a transducer . 

MATTINGLY I ' ve got all those numbers written down . Apparently the 

DUKE 

YOUNG 

problem with the SPS pres sure was something that they had 

known about and it was not something that we ever di scussed . 

The problem that Charlie saw was that the Delta-P on the pad 

was great er than 20. 

That ' s  right . 

�1en we were s itting there , we were sitting with an abort 

condition for LOI . We had a greater-than-20 Delta-P laying 

there on the pad . 

MATTINGLY And they came back and said that ' s  the way it is  becaus e 

there i s  a shift in there . 
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YOUNG And then some other thing had failed and nobody told us any-

thing about that . Some ground reference thing had failed and 

I guess  it could have been our fault and they asked us if we 

wanted a final briefing on the actual systems, how they were 

operat ing, a�d I asked Dave Ballard i f  there was anything we 

ought to know about and he sai d  not that he knew of . So I 

said, let ' s  not do it then because we ' re kind of busy and I 

don ' t  want to  unnecessarily fill squares . 

MATTINGLY We talked t o  Don Arabian about it and he was s ending us all 

the preflight problem tracking lists and I read every one of 

those reports . 

YOUNG It wasn ' t  i n  there . 

MATTINGLY There was a transducer shift, I remember, and it was a. t elem-

YOUNG 

etry transducer shi ft . That was the way it was described, 

and it was something that the MOCR had calibrat ed and that 

was all taken care of and whether this was the same problem 

or whether it was an additional problem, I don ' t  know. 

The point being , I think we could have had that problem all 

worked out before we ever left the ground with the mi ss ion 

rules and everything for LOI instead of going through a COQple 

of days of LOI mis sion rules and c oming up to LOI with an SPS 

light and that kind of thi ng . The bad feature about an SPS 
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light , is - that ' s  not the only thing you can get an SPS 

warning light for . 
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MATTINGLY That ' s  right . It negates the value of the SPS pres sure light 

YOUNG 

DUKE 

YOUNG 

DUKE 

because you ' ve masked it by having it on all the t ime . 

For future design , we ought to be able to res et lights if  

there ' s  more than one variable going to them .  For example , 

when you get a fuel cell light , there ' s  five things going 

into a fuel cell . 

Charlie just walked into the room and he ' s  going to say some-

thing about his suiting . His legs were too short . When we 

walked out of the suit room you said your legs were too short 

and I sai d ,  "Charlie . "  

Well , I was really kidding a little bit . 'rhey really felt a 

little t ight , but I asked for them to be tight because Clyde 

said that they would stretch and sure enough they did . On 

the surface ,  they felt fine. 

I ' ll tell you that fastener didn ' t  stretch much . 

That was the �ipper problem it turned out , not a suit fit 

problem. I had the same problem with John ' s  on PDI day that 

he had with mine the day before . When you pull the restraint 

zipper together , it doesn ' t  lie flat in the middle of the back.  
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DUKE 

YOUNG 

DUKE 

It gives a sort of series of W ' s ,  and when you try to pull it  

across there it takes three hands to  really do  it . 

Charli e , yours j ust wasn ' t  making on the first day . It was 

coming c lose . It really was nervous . I thought every EVA 

would be the last because I didn ' t  know whether I ' d make the 

restraint z ipper every time . 

The fit was fine , though��fter we got out on the surface and 

got pressuri zed . 

Yes . The tighter you c an get it , the better off you ' re going 

to be when you put that 3.5 psi  in  ther e .  

But sure enough , preflight , going out , they felt a little 

tight to  me . But I ' d  asked for it , so  I couldn ' t  c omplain . 

MATTINGLY Had you changed it since  the last t ime you wore it?  

YOUNG No . Well , the problem we got into there , and maybe we could 

have avoided it , i s  that , a couple of times preflight with 

the flight suits , Charlie and I zipped each other j ust to see 

how hard that would be . We ran about four or five suited 

exercises where we donned the suits in  the evening and worked 

for a c ouple of hours inside the building where the QC guys 

could watch the suits , and the first c ouple of times we tri ed 
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zipping them. Maybe it's the last time you want to do the 

zipping, after all the adjustments have been made. 

On every adjustment of the flight suit, when we got to the 

middle of the back, Troy had a tough time getting that re-

straint zipper, because of that W in the back. 

I really recommend that there ought to be some way to adjust 

that thing down so that when the two guys are alone one guy 

can do it, because you need to be able to pull it together 

like that and you need to be able to stretch it out like that 

which takes four hands, only you got about two.· You know 

what I mean? You need to be able to pull the thing together 

to get the teeth closed. You could probably do it with some 

kind of restraint that pulls the two pieces together, tike a 

tie-down ring. I am not telling them how to fix it, but I 

think it's a solvable problem. You really do want that thing 

tight because you're in a good suit when it is tight. 

Concerning the SPS fuel and oxidizer Delta-P; I couldn't be� 

lieve it when I looked up there and it was out of limits. It 

was 7 psi low. 

Was that what it was? 
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Yes . It was about 165 or 163, and it normally runs around 

175 , because I ' ve always seen it right in the green band . 

How about the oxidizer? 

DUKE The oxidi zer .was in limit s .  At that t ime , it was okay . It 
. 

looked like it was riding a little high , but it was still in 

the green band . 

MATTINGLY Didn ' t  you have a greater-than-20 Delta-P? 

DUKE Yes . Right then , we had a greater-than-20 Delta-P which 

YOUNG 

the rules say you don ' t  burn . So we asked them. about it and 

that was the first we heard that we had a bias shift on the 

fuel side . 

It ' s  one of those communications problems , I ' m sure , but we 

ought to solve it . 

DUKE But they apparently knew about it . 

MATTINGLY I don ' t  think the ground , the MOCR guys , knew about it . 

DUKE No , they didn ' t .  

MATTINGLY They were caught by surpri se . They were doing a lot of 

scurrying there also just like we were . 

YOUNG Apparently so . 
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Okay . Dist inction of Sounds in Launch Vehicle Sequence ,  

2-7 

Countdown to Lift-off . I didn ' t  hear any sounds , did you? 

MATTINGLY I was surpri sed at how qui et everything was . 

DUKE I didn ' t  hea� any valves or any valYes opening or anything 

YOUNG 

like that . 

No , I think it ' s  nominal . I didn ' t  hear any on Apollo 10 , 

either . 

MATTINGLY Not a thing ; I was really surprised .  





YOUNG 

DUKE 

YOUNG 

DUKE 

3-l 

3.0 POWERED FLIGHT 

S-IC Ignition . 

Wow! 

Wow is  right . There goes a train that is  leaving . Lift-off -

you can tell lift-off because everything is  moving . 

It is  like an elevator slowly lifting off . But , at ignit ion , 

I had the lateral frequency of something or other . It just 

kept shaking at the same frequency throughout the whole S-IC 

burn . 

You felt yourself going faster and faster and faster . I had 

the feeling it was a runaway freight train on a crooked track , 

swaying from side to side. That was all the way through the 

first stage . 

MATTINGLY Are you saying that the frequency changed? 

DUKE 

YOUNG 

No , the frequency stayed the same .  But , my impression was the 

g1s made it feel like we were going faster and faster and 

faster . 

My impression was unlike a fixed-base simulator , you sensed 

the yaw , roll , and pitch programs ; but , the rate changes are 

negligible . 



DUKE I didn ' t  sense any of that. 

MATTINGLY I didn ' t  sense lift-off exc ept for the lights. I didn ' t  sense 

the program. To me , it was just like fixed-b ase simulator 

with the vibration on top of it. 

DUKE I felt the slow ac c eleration. 

YOUNG Some guys sense lift-off and some guys don ' t. Cabin pressure -

Did you notice that relieving on t ime? 

DUKE Y es , I heard it, as a mat t er of fact. 

MATTINGLY I thought the simulat ion of that was very realistic. 

YOUNG It re ally was. Dynamic pressure noise builds right up t o  

max Q. That thing is making some kind of racket, Engine 

gimbal and retro motion - I didn ' t  notic e it. S-IC inboard 

and outboard ECO -At inboard cut-off , we got this minor damped 

unloadings and when the outboard engines cut-off, we got at 

least four times as much . 

MATTINGLY I was well brac ed for it. I'm sure glad I was. That re ally 

YOUNG 

gets y our att enti on! 

I mean to t ell you it does. I was holding on to the bottom 

of the T-handle , at that point , because I sure didn't want to 

do the wrong thing. 
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It ' s  a good idea to brace yours elf . And , I was surprised 

3-3 

with the debris that I caught out of my left eye as it came 

by the hatch window from the staging . 

Hey , that ' s  another thing that you remarked on . 

MATTINGLY Yes . That amazing . 

YOUNG The debris was going right along with us . 

MATTI NGLY It was pas s ing us . I don ' t  understand that . 

DUKE I think that was from retrofire . 

MATTINGLY No , sir . This  was during the powered flight steady state . 

SLAYTON  

There were particles ; I looked out John's window and parti cles 

were going past us in the same direction . I kept looking at 

that ; there's no way . But , it did it. I don't remember it 

on the S-I ;  but , I remember it on the S-II and the S-IV . 

This wasn ' t  during the staging sequence? 

MATTINGLY No , sir. This was steady state , powered flight well after 

YOUNG 

staging ; and , I don ' t  know where they came from. I don ' t  

know what they were , but they were there . 

S-II ignition was nominal . I got a feeling it took a little 

longer to get those lights out. 

l 
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I did ,  too . 

For some reason we noticed the PU shift on the S-II , which 

was at a different time than nominal . Maybe 3 or 4 seconds 

early . I don ' t  remember just when . It may be in the onboard 

tape . 

MATTINGLY I think it ' s  on the tape becaus e we commented on it . But , it 

YOUNG 

DUKE 

YOUNG 

DUKE 

YOUNG 

was s everal s econds early . 

Different . The launch escape tower and booster protective 

cover j ettison . That was on time and you can see the whole 

works go off . I didn ' t  see it on Apollo 10, but I sure s aw 

it this time . 

It was great . Every pyro event was just beautiful . You 

could hear it , feel it , and see it . 

S-II engine cut-off was on time and nominal . 

I thought the S-II was very smooth and very quiet .  I had the 

sensation of very low acceleration or g ' s  and no nois e  at all 

that I could tell . I felt like we were almost floating at 

that time . 

Well , it was low g ' s . S-II/S-IVB separation was nominal . The 

S-IVB ignition was nominal . Communications - We didn ' t  have 
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a bit of problem with communicat ions throughout the flight . 

Controls and di splays told us just what we wanted to know. 

Crew comfort was okay . 

On control and displays , I might add a comment here that pre-

lift-off , when we did that gimbal motor check , it was more 

apparent on the fuel cells than the battery buses . But , in 

flight , it was more apparent on the battery buses than in the 

fuel cells . When you started them at 6 minutes . I don ' t  

know why that is . 

The reason is  we were not on full internal power duri ng the 

ground checks . 

DUKE That ' s  probably the reason . 

MATTINGLY Oh , we were on full internal power . 

YOUNG I thought we were . 

MATTINGLY Sure we were . Once you bring the fuel cells up , we do not 

YOUNG 

have any external power coming i n .  I ' m sure that by the t ime 

we climbed in , we were running on fuel cells . 

Maybe so . 
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MATTINGLY M�be it ' s  typi cal. M�be gravity has something to do with 

the response s .  

YOUNG It's no big deal. 

DUKE Crew c omfort .through powered flight. Good. 

YOUNG Man, I tell you, you j us t  hope that mother keeps runni ng be-

caus e there i sn't a lot you can do i f  i t  quits. Pogo 

comments - We noti ced a buzz on the 8-II . 

MATTINGLY S-II and S-IVB both. 

YOUNG And it stopped at 9:07, I r emember that; 9:05 to 9:07 , it 

stopped. I don ' t  remember where it started. I thought i t  

puls ed up and then died out and then pulsed up and died out. 

It had an amplitude variati on that would go up like that and 

then c ome back off and then go up and c ome back off. I 

couldn ' t  tell you what frequency it was, but I imagine it was 

well i n  exc e s s  of 40 cycles per s e cond. 

MATTINGLY I think the tape will say what t ime i t  s tarted. 

YOUNG Yes. I bet the accelerometers i n  the CSM picked that up als o. 

��TTINGLY That might be. 

DUKE That was probably too high a frequency for the BMAGS. 
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Was it the same frequency on both boosters? 

Yes . 

So , it could be an air-stage problem or it could be something 

coming through the SLA. 

But I wasn ' t  concerned about it , were you? 

Yes , but there ' s  nothing you can do about it . I mean , if  it 

is going to damp or not , there ' s  nothing you can do . 

I never had the feeling it was divergent . It was just a 

constant buzz . 

MATTINGLY On TLI , it seemed to be increasing in amplitude ; although I 

YOUNG 

thought the frequency was still the same .  

Yes . That ' s  what I thought all the way to ECO . But , there 

was a buzz  on the S-IVB all the way to engine cut-off. And , 

it was a high frequency buzz . 
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4.0 EARTH ORBIT AND SYSTEMS CHECKOUT 

Evaluation of Ins ertion Parameters ; I forget what the nwn-

bers were , but they were good.  Post-Ins ertion Systems Con-

figuration Che cks - I ' d  say that was nominal . 

I �ought it went very smooth , smoother than in the s imulat or .  

ORDEAL . No problem t o  unstow . Optics Cover Jetti s on (Debri s ) . 

Want to say something about that Ken? 

MATTINGLY Once again , I heard the sextant cover go off , but I di d not 

YOUNG 

hear the teles cope cover go . Like everyone else that has 

looked through there , I looked and didn ' t  see  a thing in 

the teles cope and I was concerned about what to do next . 

I n  fact , we talked about i t .  What was the best thing �o do? 

I didn ' t  think the cover had gone . While we were playing 

around we came across a star pattern that was bright enough 

to s ee and it was an excellent telescope . There was no debris 

that you could see from it . 

COAS and hori zon check . Right where it is  supposed to be 

at 31.7 degrees or whateve r .  I t  was right o n  the line . 

Unstowage , did you have any problems with that ?  



MATTINGLY No , except it ' s  so much easier in zero g than it i s  in one g .  

All those  things would come out for a change . 

YOUNG Where it ' d  take you a week in one g to flip over and get 

the COAS you c an do it in milliseconds , with a pres sure suit 

on in zero g .  

DUKE Canaries had an antenna problem on the first time by and 

they dropped the uplink for awhile . 

YOUNG They dropped the uplink and we missed getting a . • .  

DUKE Did we? 

MATTINGLY Yes sir .  

YOUNG I t  was the pyro arm one time that we missed  because when 

they were coming up they dropped someone . 

DUKE That was the s econd time by . 

MATTINGLY I gues s the first place we checked the BMAG GDC drift was 

during thi s  Earth orbit period.  

DUKE Right . 

MATTINGLY They were running pretty high , I checked both BMAGs , I got 

BMAG package number l ,  post-TLI and BMAG package number 2 

pre-TLI and they were running like 6 degrees an hour . Just 

CONFIDENTIAt 
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MATTINGLY roughly , approximately , in all axes . And the reason that ' s  
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signifi cant to me is  that they changed during the miss ion .  

They were different they didn ' t  maintain the same drift . 

I f  you ' re really serious about us ing that thing for backup , 

at the time you use it you ought to know what dri ft you can 

expect out of it . 

TLI Preparation , a piece of cake . 

Yes , we had - they changed a few numbers on us . On the yaw 

and the ORDEAL , and we were - there was some concern on the 

AP:3 module , but it · worked throughout . 

We had all the procedures ready to go i f  we did have to
'

fly 

it in roll . I am sure glad we didn ' t .  Subj ective Reaction 

to Weightlessness . It ' s  really neat . Beats work . 

For the first rest period I had that fullness  in the head 

that a lot of people have experienced.  More of a pulsing 

in the temples , really than a fullnes s in the head. 

I tried to outgues s it by standing on my head for 5 minutes 

a night a couple of weeks before launch . Standing on your 

head is a heck of a lot harder .  That ' s  an overkill, but 

thi s i s  nice . 



MATTINGLY I re ally thi nk going out and flying tho s e  airplanes helped 

us. 

YOUNG Oh, yes , I highly recommend that. 

MATTINGLY And I flew every d� except one. I don't know if that helped, 

YOUNG 

but I bet it didn ' t hurt. 

Yes, rate of roll in parti cular, it' s  got to help. It 

tightens up your e ardrums, 

MATTINGLY I think that was a good thing to do, 

YOUNG You ought to approach it with the i de a  that you're going in 

there and make yourself as uncomfortable as you c an  s t and. 

Do rate of roll until you can't stand i t  anymore. 
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5 . 0  TLI THROUGH S-IVB CLOSEOUT 

TLI burn was nominal , but I agree wi th Ken . I think that buz z 

increased throughout . It s eemed t o  ramp up . Did you get that 

feeling? 

MATT INGLY I felt the frequen cy remained stab le ,  but the amplitude was 

YOUNG 

DUKE 

incre as ing.  

S-IVB performance - What a champ . What was the firs t mi d-

cours e? 

Twelve feet per second. 

MATTINGLY That was after we skipped the midcourse 1 ,  though . It h ad 

YOUNG 

DUKE 

YOUNG 

b een point ed out in memos before , but everyb ody knows the Pl5 

shutdown t ime calculation i s  not going t o  be valid unt i l  near 

the end of the burn because of the changing acceleration .  It 

appeared to  me that it was off by far more in powere d flight 

than it had ever b een in the simulator . 

Hey , there was something wrong b ack in Earth orb it systems 

checkout . The prob lem we had there 

The TEMP IN valve . 

The TEMP IN valve , the auto position of the glycol evaporator 

TE�� IN valve was cycling MIN to  MAX. I forgot all about that . 
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We put the flow on manual and adjusted it on 381 ; and, we 

di dn ' t  touch it but a couple of times from then on . 

I ' m  glad that fixed it . Because i f  we had t o  do that in lunar 

orb it, we would have been behind the power curve, t o  go down 

there and tweak that thing every time it C8JTle around.  

MATTINGLY That valve i s  excepti onally sensitive . 

YOUNG Yes . We ' ve known that all along . On Apollo 7, that was the 

big thing , to go down there and do a manual adjustment of the 

TEMP IN valve to get it to do its thing . It is exceptionally 

sens itive . 

MATTINGLY It ' s  even more sens itive than the adjustment of the DIRECT 02. 

YOUNG Okay, but that ' s  a systems prob lem. I guess  s omeb ody '  s going 

to have to work that one . Maybe they won ' t  do anything since 

it di dn ' t  bother us . Ok�, TLI burn, nominal . S-IVB perform-

ance and ECO, nominal . Maneuver t o  separation attitude was 

nominal .  During ORB RATE, we got s ome pi ctures . They ' re 

really s omething . You could see all of the United St ates . If 

the pi ctures come out, there wi ll really be some pi ctures . 

MATTINGLY The Earth was right there in the window . And centered right 

in the middle of the Earth was the United States, without a 

c loud over it . 
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DUKE All the way from the Great Lakes to Brownsville . 

MATTINGLY Just as i f  you had drawn it and set it up s o  you could t ake a 

DUKE 

YOUNG 

YOUNG 

DUKE 

YOUNG 

pi cture of it . 

You couldn ' t  ,see the northe ast, Maine and thos e areas . 

That is  something we should show at the press  conference . 

That wi ll be a good pi cture . 

The S-IVB maneuver to the TD and E attitude was nominal . We 

di s cus sed the ramp buz z .  I t  was too high a frequency t o  be 

characteri zed as a pogo . The amplitude was s o  low you couldn ' t  

characteri ze it as pogo either . I t  didn ' t  seem like anything 

was in danger of coming apart . I was more worried ab out it 

quitting . Separation from the SLA was nominal . In f�ct , we 

s aw one of the SLA panels floating away . H
.
ow was the high 

gain antenna lockup, Charlie? 

Easy . It was just as advertised .  

Formation flight? Why don't you talk about TD&E, Ken? 

MATTINGLY That 1 s got to be the simplest maneuver performed in space 

flight . That was exactly like the simulat or . When we pit ched 

over , the cros shairs on the COAS were almost exactly centere d 

on the t arget . It was j us t  a matter of pushing it , sitting 

there , and waiting for the two to come together . I made one 
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MATTINGLY lateral correction and one verti cal c orrection . We di dn ' t  do 
( CONT ' D )  

YOUNG 

another thing unti l  c ont act . vfuat ever gas we used during TD&E 

we used after I hit in trying t o  get it recentered. They 

buste d the 15 guys about forcing it in . I tried to center it 

up and that �s a pretty expens ive operation . It ' s  very inef-

fi cient when you have your nose hooke d to s omething you ' re 

trying to push . I was using the translati on controller and I 

was really surpri sed.  Either the fri cti on on the probe head 

or something is  a lot more than I expe cted .  It  was very, 

ineffective . 

It seemed like you used about five times the fuel that you 

normally use t o  get in there . 

MATTINGLY I felt like I used  50  percent of the - -

DUKE It took a long time . 

YOUNG I t  t ook a long time and we never allowed any time for this . 

All the time we were closing in on it . When you pit ched 

around, you were only about 60 feet out . 

MATTINGLY Or less.  It was nominal . 

YOUNG It couldn ' t  have been very far away . He was right there . I 

was three times that far away on 10 . We went on in and docked.  

All the way in the particles were coming off the S-IVB and the 
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DUKE 

YOUNG 

DUKE 
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LM. I had never seen anything like it. They were really 

streaming off . I di dn ' t  know whether they were S-IVE parti-

cles, LM parti cles, or what they were at the time . 

It looked to me as i f  they were coming right above the as cent 

propellant tank . 

I ' m  sure they wi ll be in the fi lm. 

They were j etting off . They weren ' t  just floating aw� . 

YOUNG That ' s  the w� it looked to me , t oo .  

MATTINGLY It s ounds as i f  you s aw streams o f  parti cles coming out and, 

YOUNG 

I don ' t  think that ' s  what they were . They were jus t  large 

c louds of material out there and they were coming away from 

the SLA. I couldn ' t  see a s ource . I didn'� think it was any-

thing that you could pinpoint . It was just  a lot of debris .  

Thermal coating inspe ction - We didn ' t  know it, b ut, that's 

what we were doing . We were wat ching the thermal coating float 

aw� .  CSM handling characteristi cs during transpos ition and 

docking . 

MATTINGLY If  you don ' t  t ouch the controls , you' re doing good.  

YOUNG Extraction .  

MATTINGLY That went as planned.  
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YOUNG EMS behavior during TD&E . 

DUKE You had that b i g  drift in there at that time .  

MATTINGLY It had a high drift . I didn ' t  use it . I hadn ' t  planned on 

using it, an�how . 

YOUNG Sounds at SEP, RCS, retracti on, and extraction .  

MATTINGLY Let me s ay s omething about the s ounds of those engines . I 

YOUNG 

think our impressions were different . I didn ' t  hear any RCS 

sounds when I got off the S-IVB . I didn ' t hear any s ounds 

during the turnaround ;  and, I didn ' t  hear anything on closure 

unti l  I got in real close . I would swear - I know it ' s  not 

pos s ible - but, I ' d  swear, I could hear the j et s  impinge on 

the LM before we docked .  And you could certainly see it . 

Maybe I was visually seeing the skin of the· LM kind of flutter 

and I knew that should make a noise . I heard the s ame noises  

every time we fired the engines after that . I don ' t  know i f  

there could be enough local atmosphere or whether you c an  get 

a refle cted shock that you could hear .  I don ' t know how it 

is,  but, I know I could hear reflections off the LM before we 

docked .  

I think that i s  poss ib le, Ken, with the mas s going out and 

coming b ack and b ouncing off your vehi cle . There are a lot of 

parti cles in there . 
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MATTI NGLY And, it was at this  point that your TV monitor went out , wasn ' t  

YOU NG 

it , John ? 

Yes . The .TV monitor faile d for the fir st time . This  is  no 

big thing , because it doesn ' t  mean you ' re not getting a pi c-

ture . It wa.S intermit t ent and they should t ake a look at i t .  

The attitude control you had t o  do once you got docke d cost 

some gas . You s ai d  something about the ripple fire . 

MATTI NGLY When we retracted  I had the feeling that we h ad seen the two 

YOUNG 

vehi cles come together and I hadn ' t  heard a lat ch . I was 

starting to  get worrie d about what had happene d. The motion 

looke d to me as i f  it had st oppe d, an d  then the lat ches fire d. 

It seeme d  as if it was very slow .  M�be they really hadn ' t  

come together .  I had th e feeling that those latches were very 

s low to fire . 

The work in the tunnel was nominal . All the lat ches were made 

and everything was nominal except latch 10 . The bungee was 

just a h air outboar d. When you looked at it , it hadn ' t  

made 

MATTI NGLY Subsequent to �his  (we di dn ' t  see it then ) when we were going 

into the LM, I took a look at latch 10 an d  the bungee , the 

little c ap that ' s  on the top of the spring bungee , was recesse d 

ab out a half t o  five-ei ghths of an inch . This , as I un derstan d  
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MATTI NGLY i t ,  is  typical of a latch that h adn ' t  fired.  When I looked 
( CONT ' D ) 

at the latch I could see clear underneath the lat ch and it was 

not making contact with the tunnel ring at all . 

YOUNG This is  not the kind of inspection you can make with the probe 

in . 

MATTI NGLY You have to have the probe out t o see that . 

YOU NG The separation and evasive maneuver was nominal .  The S-IVB 

was just where they s ai d  it would be when we finally got around 

to looking at it . The S-b and performance was nominal . 

DUKE You couldn ' t  see anything but it s low ly  moved out of our field 

of view . 

YOU NG We q.idn ' t see the dump because it had gone by then . 

DUKE It did all it was suppose d  to do . The last time we s aw i t ,  

i t  was doin g  what i t  was supposed to . 

MATTI NGLY This  was the last time we were on s chedule . 

YOU NG Cli mbing out of that suit is  really something . 

MATTI NGLY We had a hard time getting the suits into the suit b ag because 

we were trying to be careful of them. I don ' t  know if taking 

our pockets off would have helped us or not . 
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Taking the pockets off is  another 10 or 15 minut es per suit . 

The way they put those things on , they ' re on the re to stay .  

The best way to get them off i s  to cut them off • 

.MATTI NGLY The only point I ' m  making is  that I have stowed suits in the 

bag in stowage exercises . and it ' s  n ot a b ig deal . 

YOUNG It ' s  entirely different in fli ght and I think there are a 

couple of things that are different . One is  the suits whi ch 

we s towed here never had the pockets and all the paraphernali a 

straps on . The other thing is  you have an old beat up sui t  

that ' s  a rag . You don ' t  care if you step on it � ki ck it , or 

what you do to it but when you ' re on your way to the Moon , 

you ' re being ginger with those things • 

.MATTI NGLY The b ag is  just t oo small for the suits . 

YOU NG Here ' s  something I feel pretty strong about . We haven ' t  had 

any prob lems so  far but I think that the crews that are going 

to have t o  take these suits off and stow them in a b ag should 

be given a demonstration on how to properly roll up and stow 

an A�7LB full pressure sui t  by a suit tech ni cian close t o  

launch so  they don ' t  forget what they ' ve learned. Course , 

that ' s  just another square t o  fi ll close to launch . If you 

damage that suit by stowing it in that bag ,  and I c an  see how 

you c ould do that because you wouldn ' t  believe the kind of 
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YOUNG 
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ki cking, shoving , grunting,  an d heaving you have t o  do . in 

zero g to get that suit  in there , and if you damage it , there 

goes your mission because you can' t fix it . 

MATTINGLY I think you should point out , we only stowe d two suits  in a 

YOUNG 

three-suit b ag .  

Yes . We only put two suits i n  there . We got three suits in 

there on the WBlf back and then foun d out we weren ' t  suppose d  

to have three suits i n  there . We were suppose d to stow one 

of them un der the couch . An d, we only put two in there on the 

way out . We stowe d  Ken ' s  sui t  un derneath the left couch . But , 

I was always concerne d that maybe we had fol de d  a suit in the 

wrong direction and put some un due s train on the zipper . We 

had zippe d the zipper up , but , we hadn ' t  zippe d the pressure 

sealing zipper up all the w� . But , we zippe d  the restraint 

zipper all the wey up and we put the ne ck ring ' s  dust cover 

over it . 

MATTINGLY I thi nk  it ' s  a shame to take a chance on the suits on your way 

YOUNG 

to the Moon . I think you should make that b ag bigger . 

There ' s  about .this much room between the bag and the front 

hat ch whi ch is  not use d  and I don ' t  see why they don ' t  make 

th at big  enough so that a guy is  not ruining his  EVA by stow-

ing his pressure suit . Now , maybe the CSD people will c ome 

�t:r:c�t��.r.h...l:t' 1 A 4 ����·r��·��E·� 
, .. .  ·' 
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b a(!k and s ey  you can ' t  hurt thos e pres sure suits . But if I 

kn ow Ed Smi le y ,  I reckon he feels that wey ab out it � probab ly .  

MATTI NGLY Well, the other thing is , when you fold these on the ground 

YOU NG 

and you got one g helping you pull it up i nto a little b all . 

In fli ght ,  i t is  whatever you could get with your arms . 

The other prob lem is  that J-mission s pacecraft , with those 

boxes under you ,  only one man can get in there to do the j ob 

at any one time . You can ' t  get two men in the s pace t o  push 

the suit right . Well ,  it was of some concern to me in that 

we were treating suits properly when we stowe d them that fi rst 

time . We set a new world re cord for sui t donning and doffing 

in zero gravity and 1/6- gravity seven times , s omething I would 

just as soon not have . We were behind the fi rst day . We 

di dn ' t  have enough time in the t imeline t o  doff the suits and 

stow them. We di dn ' t  h ave any time in there . With one man in 

the mi ddle of suit doffing , another man is h an dicapped because 

he ' s  hel ping .  So,  that leaves one man to mind the store . 

MATTI NGLY We actually had time in the Flight Plan for doffin g  the suits . 

YOU NG 

We jus t  di dn ' t  have adequate t ime . We had an h our or less ; 

and, we used almost 1 hour on the first s uit .  

That was one thing that put us so  far behind going t o  bed that 

ni ght .  And ,  when we di d that - -

• 
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By the time you go to the b athroom, whi ch there i s  no time 

for . 

- - whi ch t ook us by surprise . It i s  something we think we 

should eliminate prefligh t .  

MATTI NGLY That put us another hour and a half behind,  on top o f  that . 

YOU NG It was just  the suit doffing that got t o  us . 

MATTI NGLY I took a lot longer on the P23s . 

DUKE That t ook a lot of time . MI N impulse took time lining up . I 

remember writing that comment in the Fli ght Plan. 

YOU NG We were late starting P23s . 

MATTI NGLY We were late starting because of the suit doffing . 

DUKE No , we were behind because we had to get in the LM .  

YOUNG Oh , yes . That ' s  what really put us behind.  

DUKE That was not in the Flight Plan . We had to t ake the probe and 

YOU NG 

DUKE 

dro gue out and we had t o  go into the LM at about 13 hours . 

I forgot all about that . 

Because of the thing spewing part i cles . 

It was during the P23s , stop the P23s and let ' s  get in the LM. 

�Q��!!�� . , .. }· 
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6 . 0  TRA NSLU NAR COAST 

MATTI NGLY I never was able to use the telescope for anything , except 

YOUNG 

to see the 1M radar and the quad, from the time we pi cke d 

the LM up until we got into lunar orbit . It was due to the 

tremendous number of particles that were float ing around that, 

I guess , came from the LM .  It was just like everyone t alke d 

about - i f  you do a sighting right after a water du mp. We 

were continually populating the environment with these li ttle 

things popping off, So the teles cope - except for obj ect s  

like the Earth and the Moon - is  es senti ally useless . The 

sextant was beautiful . The auto optics  put it in there . 

Everytime we made our REFSMMAT change we use d  the s ame te ch-

n ique of going to SCS and recording the shaft and trunni on 

angles .  An d it ' s a good thing because the �ele scope was 

useless . The first t ime we di d thi s , the auto opt i cs di d not 

place the stars in the sextant field of view after we had 

t orque d it to the new REFS MMAT .  We picke d them up with no 

loss of time because we had the shaft and trunnion available 

and we could crank it in and press on . 

I had never h eard of that techni que before , but man I think 

it ought t o  be mandatory i f  you ' re going to coarse aline that 

platform translunar coast . 
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YOUNG 

It makes you feel comfortable to know that you ' re not going 

to get lost . 

Ri ght . What it means i s  you would have to end up doin g  a 

P52 Earth/Moon probably and then going off from there . That 

would be a bi g waste of gas and time . 

MATTINGLY Thi s  te chnique worked well . I thought that the sext ant simu-

YOUNG 

lation was j ust like the real sext ant .  The stars looked the 

s ame ,  they are j ust as obvi ous . It ' s  re ally a refre shing 

thing .  

That ' s  really a beautiful technique . I never did that . It 

never occurred to me to do it . On Apollo 10 , I was t oo s i s sy .  

I pulse torqued i t  all the time . 

MATTINGLY The only time I pulse torqued thi s mis si on was at ground com-

mand , and darned i f  it didn ' t ·go to gimbal lock . I had t o  

drive away from it. 

We did get a chance to do s omething that people hadn ' t  done 

before . That was the Sun/Earth ali gnment . We use d  the Sun 

filter and that works like a champ . I was really impressed.  

You put that Sun fi lter on the teles cope and it ' s  all blank 

until you find the Sun . Then it ' s  a ni ce obj ect and you can 

see the cross hai rs on top of it and - the Sun ' s  i llumination .  
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MATTINGLY The Earth was about two-thi rds full then. I didn't find it 
( CONT'D ) 

very diffi cult to gues s where the cer+,..,r of the Earth would 

be. I probably would have gotten a better angular di fference 

had I used s omething small like the Moon .  

YOUNG You got a plus 07 . 

MATTINGLY Whi ch was certainly good enough to bring me up where auto 

opti c s  -

YOUNG Th at's as good as you can get in P5 7 almost. 

MATTINGLY From there on, we were back in busine s s  with no·lost time to 

speak of. The optic s  c alibration was a little bit di fferent 

from the simulator in that it was e as i e r  to c alibrate pri or 

to P23. The system was very reproducible. In fact , I thought 

it was broken. I made a c ouple of marks - things that I knew 

were way off b ase to see if it was really reading the trunnion 

prope rly , and it was . It's a very sensitive measurement and 

it's e asy to make. Right from the beginning whenever we would 

put the optics into zero, or move the shaft at a high rate , 

it re ally s ounded b ad. Sounded like something was clattering. 

It seemed to move in j erks and spurts - kind of like it was 

on a ratchet . It got wors e  as the mi s sion progres sed . It 

never seemed to affe ct the performance of the optics. But 

it was as noisy as I've ever heard on the s imulator. It was 
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MATTINGLY kind of di s comforting t o  hear that thing . I f  you moved it 
( CONT ' D ) 

YOUNG 

slowly, it was all right . But you couldn ' t  get on high speed 

at a�l even at the beginning of the mi ssion .  

When you drove it in high speed i t  would go in a j erky motion .  

The line would go fast for a whi le, then i� would s low down 

right in tune with this grinding noise that ' s  in there . There 

i s  something wrong with those opti cs. 

MATTINGLY It was the actual drive of the shaft that was doing it . Ini-

tially the trunnion would overshoot like a quarter of a degree . 

By the time we reached lunar orbit the initi al overshoot was 

generally the full sweep of the sextant . If  you wat ched the 

star acqui sition in the sextant you would see the star swing 

back . It would bounce . It would t ake three or four sweeps 

before it got down to keeping it within the· cross hairs in 

the sextant . That seemed to get progres sively worse through-

out the mi ssion .  As s oon as you went to MANUAL , it damped 

the moti on immedi ately .  The optics  drift in MANUAL , CMC and 

MANUAL, RESOLVE and DIRECT . The drift i s  a great deal more 

in RESOLVE . There was no way I could find any combinati on 

that would not. have dri ft in both the shaft and the trunnion .  

We got into a dis cussion about this preflight . They s ai d  i f  

I went t o  MANUAL i t  would not move . But it doe s . I wrote 

down how much it dri fts in the Flight Plan . 
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MATTINGLY The other thing on the optics  is  tics·· the eyepiece:. back off. 
( CONT ' D ) 

I think that is  unforgiveable . 

YOUNG They float off and go s omewhere. 

MATTINGLY You can ' t  afford to loose the eyepiece . Thi s  i s  the eyepiece 

YOUNG 

that goes on the removable part . 

They did that on Apollo 10. They s ai d  they were going to 

glue them on so it would never happen . 

MATTINGLY The jam nuts were so ti ght I couldn ' t  get them loos e. They 

�ren't holding the optics in. The eyepiece s crews on top 

of that and it ' s  free floating . I f  you j am  it down the little 

eyecup would be pointing someplace where your eye i sn ' t. 
-· 

Charlie found the teles cope eyepiece floating around one night. 

I t aped them, but it doesn ' t  work be cause the t ape i s  not very 

sticky . 

The t ape just i sn ' t  that adhesive to that metal. Later I had 

trouble with the focus on both the sext ant and the teles cope. 

Stu had asked me to look at the sextant image , because he 

s ai.d hi s was fuzzy. I found that I could make mine fuz zy by 

de focus ing it . I had the feeling that I had cranked the focus 

down as far as it would go. I had run into the stop and it 

hadn ' t  quite cleared up the image - like I needed to go another 

turn on the If you backed it off 
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( CONT ' D ) 

YOUNG 

a turn it got very fuzzy and it sounded to me like what Stu 

had des cribed .  So I s crewed it all the way down and it stayed 

in focus because I could j am it against the end .  The tele-

s cope focus was a little bit better and it wasn ' t  j ammed 

against the nut . I had to t ape it . Even underneath the tape 

it backed off - it ' s  a pretty sensitive focus . In lunar orbit , 

I was unable to see star patterns in the teles cope at night -

in the double umbra. 

Black night . 

MATTI NGLY You ' ve got to be able to see them i f  they ' re there . They 

YOU NG 

weren ' t  there , and I thought we had reproduced the Apollo 15 

problem. After I noticed thi s a couple of times  I went back 

and played with it . I played with the foc us and apparently 

my problem was that it has unfocused itself. When I focused 

it there was apparently enough concentration of li ght then 

that I could see stars . When they were out of focus , I didn ' t 

s ee anything.  When I focused it up , the star pattern j ust 

popped out , and they were beauti ful. It could easily happen . 

I had the thing taped and I thought it was in place . Just a 

small amount of movement will make it unfocus . 

We never had any problem with that on Apollo 10 . We could 

s ee all kinds of star patterns up there at night . 
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MATTINGLY I just made it a practice after that to always check the focus, 

YOUNG 

and then it was okay . You need the teles cope right now, not 

after 30 minutes of looking for the eyepiece . 

I don ' t  want to tell you thi s but it ' s  the truth . I went to 

sleep one night just before Ken did .  Whi le I was asleep the 

plat form realined itself into coarse aline . Ken fixed it 

and I never woke up . I never knew anything about it until 

the next day . Couldn ' t  believe it . 

MATTINGLY It was the last thing we had to do on the presleep checkli st -

YOUNG 

tw:e the voice mode off . John crawled back into the couch -

floodlight s were all on . I was going to look at s omething 

in the optics  and I s ai d, hey John , turn the voi ce mode off . 

There was no sound.  I looked back and old John looked like 

a dead man . All the floodlights were on . About that time, 

the master alarm c ame on and the world turned upside down . 

We t alke d  to the ground for an hour about it. We re ali gned 

th(� plat form. John never batted an eyelash.  I finally 

reached over and turned all the floodlights out, wrote him 

a note and stuck it in front of him and went to bed .  

I got up the next day and read the note . I thought, Ken has 

got the s ickest sense of humor of any guy I ' ve ever seen in my 

li fe . He told me the plat form failed that night . He must have 

s at up all night thinking that up . Then I closed it up and 
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thought - wait until he wakes up . Boy , what a sense of humor . 

He ' s  worse than me . It was true , I couldn ' t  believe it . 

(Laughter )  That ' s  funny . 

MATTINGLY I think you were tired .  (Laughter)  

YOUNG I really slept good that first 3 or 4 hours . I really slept 

good . 

DUKE That ' s  really the only systems problem we had on the way out . 

YOUNG Yes .  That happened the second night . 

DUKE The ground s aid expe ct the SPS light during that first 

YOUNG 

DlJ"KE 

YOUNG 

midcourse .  Sure enough the SPS light came on due t o  the 

oxi di zer side being high , 210. 

Never went on again . 

During the burns , the pressures were where they said they 

would be . It was fine during the burns . Comm worked great 

the whole way . 

Ground handling of comm at night was really good . I had a 

headset on many time s  and I never he ard it . I think I was 

j ust asleep . They used to wake me up on Apollo 10. They 

never did this time . They stayed ahe ad of it the whole time 

this time . 
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They s ai d  they lost comm. with us once but they didn ' t  wake 

me up . 

Passive Thermal Control . Ken gets  an atta boy for that . He ' s  

the only guy t o  ever set up pas sive thermal control correctly 

the first time , and everY time . It was beaut i ful . 

Ri ght on . 

It re ally worked good.  Let ' s  s ay something about 1M Ingres s  

whi ch sort o f  got us off the first days timeline . When Ken 

was down doing the navigation sights , I was looking out hi s 

window. I was sitting there watching . All of a sudden the 

stuff was s orta floating off . I s aw it coming out from be-

hind this place that we tried to p oint out to you on the TV , 

when we got the TV on it . I s aw thi s stuff ' s  coming out like 

s omething is shooting it out of there . I was as nervous as 

a c at .  Didn ' t  I show it to  you guys ?  

DUKE I saw it from my side .  

YOUNG You didn ' t  see it though , Ken? 

MATTINGLY N o .  

YOUNG Charlie s aw it . It was di re cti onal . So I figured the only 

thing it could b e  was that s omething was making it squirt out 

of there . You ' ve got the best n the world when you can 
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DUKE 

YOUNG 

DUKE 

YOUNG 

look at s omething and see it le akin g .  I wonde red i f  there 

was s ome valve we could shut ; now was the time . We went 

into the 1M an d powe re d up the TM , and they di dn ' t s e e  a 

thing . In fact , we turned on the RCS gage s and we di dn ' t  

see anything . .  

N omi n al . 

Boy , I don ' t  know what it i s .  It could have been a thrus t e r  

down in there , but I don ' t  know why it would c ome o f f  di re c-

t i on al like that . Maybe we got s ome p i cture s of that . 

Lat e r  on during the fli ght , another p ane l s t art ed doing the 

s ame th ing . It was shredding off p ai nt , it was al s o  di re c-

t i on al , but i t  was not as much as that big p ane l .  

When we finally got down on the Moon an d  looked around at 

the LM ,  it looked like a shaggy dog . We ' ve got the p i cture s 

here , h ai r  hanging out all ove r .  

C i s lunar n av and n avigat i onal s i ght ings cost u s  a hunk o f  

time . It got Ken s o  far away from the c i slun ar n avigat i on 

p rel imin ary s i ghtings that he re ally di dn ' t  s e e  but one 

h ori zon . 

MATTINGLY There was neve r any que s t i on in my mind about what to mark on . 

The re ' s  on ly one thing you c ould mark on . 
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YOUNG It 1 s worth a little OJT and n ot wast e  any more time on i t . 

�1ATTINGLY The aut o maneuver s  neve r  p l aced the spacec raft at the sub-

DUKE 

SLAYTON 

YOUNG 

SLAYTON 

DUKE 

stellar p oint . We t ook a long time , us e d  a l ot of gas on 

i t , b ut it s e emed to me there wasn ' t  any re as on to t ake a 

mark unle s s  you got it in the ri ght p l ace . With that b i g  

st ack up there , that c an j ust t ake a l o t  o f  time . 

The p roce dure that you us ed for re cy cling through , i s  

that a s t an dard procedure that eve rybody uses ? 

It ' s  p art o f  the fli ght dat a file . 

That re ally s ave s you the gas , the abi lity t o  re cy c le through 

P23 an d  get ri ght b ack i n  MARK .  Ought t o  re ally b e  a gas 

s ave r .  

Mi d c ours e  Co rre ct i on ( External De lt a-V , EMS Delt a-V , Ullage 

I gniti on , Accur acy ) .  - all ri ght on the money . 

The p re s s ure s were j ust what they to ld us they would be . We 

di dn ' t  no tice the chamber p re s s ure , like n o  one eve r  h as 

not i ced on the short burn . The De lt a-V c ount e rs were ri ght on . 

Did quite a bit o f  UV phot ography on the way to the moon . 

You guys re ally handled it good . 

It was a simp le s e quence . 
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YOUNG I hope they get some good photos . There were some good 

pi ctures of Earth , that would be worth having . One time we 

were looking at the whole of Australia  - all i n  the clear . 

YOUNG High Gain Antenna Performance nominal the whole way . 

MATTINGLY I wrot e down all the not es on the electrophoresis  demonstra-

t ion in  the experiments checklist . 

YOUNG Daylight IMU Realign and Star check was nominal . 

MATTINGLY The electrophores is demonstration didn ' t  work like I antici -

pat ed it would . W e  allotted an hour for it . I· think we r an 

it three t imes in  about 30 minutes . As soon as I pulled the 

clos ing Mylar out of the way with the knob I got a s purt of 

stuff that came out and hit on the fac e of the glass on the 

box . Whether that violated the integrity of the experiment 

I have no i dea.  There were bubbles in  the tubes . There was 

one bubb le in e ach tub e . They told us , i f  we had bubbl es , 

tap them out to get rid of it . I tapped them , but I couldn ' t  

g et rid o f  the darn thing s . I tried shaking the box , to put 

some accelerat ion on it and get the bubble to move . I j ust  

didn ' t  have any luck . 

MATTINGLY Then , they told us aft er awhile , don ' t  worry about it anymore . 

YOUNG They were big bubbles too ; they were as big as the end of 

your 
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MATTINGLY Well it ' ll be on the photographi c record. 

YOUNG As big as the end of a pencil , or as b ig as the end of this 

mat ch tip . 

MATTINGLY I '  11 buy that. . It filled the tube , and it was j ust about a 

circular bubble . Hopefully the photographi t record has all 

of the things we s aw .  The experiment was conducted according 

t o  the checklist . We were  in PTC . They gave us s omething 

like 5 minutes to wait after we tapped it , and we didn ' t  wait 

that long . We di dn ' t  becaus e there was no motion .  The bub

bles were steady and weren ' t  changing any . So , .  it s eemed like 

a reasonable thi ng to proceed . 

YOUNG 

When you ' ve got auto optics you ' ve got no problems . And when 

you don ' t  have auto optics , you got ' lots of them . 

ALFMED Experiment . Charlie ' s  got very - sens itive eyes . If he 

didn ' t  get enough dat a ,  they won ' t  ever get enough data.  He 

was s eeing thr�e to my one . 

DUKE They looked j ust like the experimenter had des cribed preflight 

during our little briefing with him . They looked exactly like 

that , from white dots to fuzzy lines to straight lines , to 

fuzzy cloud-like haze lightning. They seemed t o  c ome in 

bat ches . Then you wouldn ' t  see any . Then you would s ee three 

or four right in a r ow .  
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YOUNG 

• DUKE 

Well , you can t ell who ' s  the hard-headedest i n  the whole bunch . 

I 'm three t imes as hard-headed as you are and Ken ' s  i nfinitely 

more hard-headed than I am . 

Hopefully , it worked .  The motors were driving right , things 

sounded right on the whole experiment . I think the experiment 

worked right . We sure gave them a lot of sightings . 

MATTINGLY The mechani cal part of the experiment was done properly . I ' ve 

YOUNG 

played with the instrument before . It diq all the right 

things . I 'm sure the plates returned to zero when we got 

through . We took s ome photographs of the plac�ent on 

Charlie ' s  head from three different directi ons before and 

after .  I think that we have it suffi ciently documented ,  s o  

that they c an  put something t ogether with it . 

I looks like they are out here in front of your eye .  That ' s  

my subj ective opini on , I can ' t  believe that they could be  

back here in your head . Mayb e they are . 

MATTINGLY I think it ' s  all in  your head . ( Laught er ) 

YOUNG No . They ' re real . I never noticed any difference in frequency 

that I could p'ut my fingers on.  It  looked like one of the 

pi ctures of ions in a cloud chamber . It ' s  weird . I went in 

there skepti c al that I was going t o  see those things , b ecause 
• 

I didn ' t s ee them at all on Apollo 10 . 



YOUNG 
( CONT ' D ) 

No , I never saw any on 10 that I remember . 
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SLAYTON No one ever saw any unti l  Apollo 11 . Then all of a sudden , 

YOUNG 

everybody started to  s ee them . 

I can ' t  close my eyes right now and see them . I thought it  

was psy chological at first . 

DUKE Once one cat ches your attention , they ' re there . 

YOUNG I s aw them on the lunar surface too . 

DUKE Yes . 

MATTINGLY Di d you ever see them b eh ind the Moon? 

DUKE Yes . 

YOUNG I don ' t  rememb er .  

DUKE I remember that first night s leeping . I don ' t  know where we 

were in orbit , but I s aw them. 

MATTINGLY Did you s ee any when occuted from the Sun? 

YOUNG I don ' t rememb er that . 

MATTINGLY I 'm still looking for my first one . 

YOUNG I think that ' s  b eautiful . I think that ' s  great . There ' s  a 

mess age right there , but I don ' t  know what it is . 
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YOUNG 
( CONT ' D ) 

Charli e  could s ee s o  many , and Ken didn ' t  see  any . Whatever 

kind of shi elding Ken ' s  got , we b ett er get some more of it . 

MATTINGLY Send me b�ck and s ee if  I can see  them again .  

YOUNG I knew you were going to s ay that . 

DUKE 

YOUNG 

CM/LM Delta-F was nominal . I think we had a very low leak 

rat e  in the IM .  

Tight IM .  

We pumped it up i n  accordance with the rules whi ch changed 

when we were pumping it up there onc e .  But it still worked 

out okay . 

MATTINGLY Ultra-vi olet photography went according to plan . For the 

YOUNG 

record , we did use a cardboard shi eld . 

I think we had a t ight LM ,  because every night b efore we went 

t o  s leep , we pumped the cabin  up to 5 . 7 .  That would give y ou 

a 0 . 6 or 0 . 7  LM/CM Delta-F . The next morning it ' d  be still 

the s ame CM/LM Delta-F . So , it was n ' t  leaking . 

Removal o f  Probe and Drogue - Ken finally got so  good at it , 

h e  was doing it i n  millise conds . The fourth t ime was PDI day . 

MATTINGLY Did you ever smell anything on the initial docking ?  I never 

did .  
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YOUNG I smelled the old burnt met allic smell wh en I was up in the 

tunnel . 

MATTINGLY I got a defi ni t e  feel for that after rende zvous . 

YOUNG I got the od�r when I was initially up there in the tunnel . 

It ' s  a st andard - don ' t  ask me what it is -· it ' s  a standard 

smell . 

MATTINGLY I don ' t  know , maybe it ' s  the probe that we ' re smelling . 

YOUNG Maybe s o .  

MATTINGLY Becaus e it was a very definite odor , and I hadn ' t  ant i cipat ed 

YOUNG 

it aft er rende zvous . 

Yes , mayb e s o .  I don ' t  think it ' s  any big thing . 

MATTINGLY Pass i ve Thermal Control , one more time just as g ood as the 

first t ime .  

Sounds ( Servic e  Module RCS ) - I tried to t ape them. So  that 

somebody could hear them . 

I couldn ' t get it on the tape ; it was just below the thresh-

old. I che cked it once spe ci fi cally during a mi dcourse ,  or 

maybe it was during one of our rendezvous . I think the s imu-

lat ion at the Cape i s  called - our CMS reproduction o f  that 

is probably very good in tone , but it ' s  too loud . 
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YOUNG You als o  get the phys iological cue too that you don ' t  get in 

the fixed bas e  s imulator . 

MATTINGLY You get a very definit e s ound when the engine is  on and stays 

YOUNG 

on . I noticed that during one of these trans lation maneuvers 

when I had a ' chance to listen for it , and sure  enough there 

is a s ound that goes with the t ranslation . It ' s  not as loud 

as the solenoids , but there sure is a sound that goes with 

it . But I tried to tape it , and I didn ' t  get a thi ng . 

Well , I don ' t  know how it helps you in the real worl d ,  but 

j ust to know that it ' s  there would help you i f  you ever had 

a stuck thruster . But in the s imulat or , it would sur e  be a 

helpful cue that you had a stuck thruster . You ' re really in 

trouble with stuck thrusters , i n  the CMS b ecause you never 

know that the thing is firing unti l  you ' ve run out of gas 

almost . 

MATTINGLY But as far as motions i n  the CSM , I had the distinct impres-

s ion that you ' d  have to have an awfully b ig rat e  b efore you 

would feel it . When the LM ' s  on you know mot i on ,  becaus e 

that thing heaves and bends , and creaks , and there ' s  no 

question that ' s omething ' s  happening . I thi nk that j et monitor 

program i s  a very worthwhile thing . I sure was able to s leep 

a lot b etter knowing it was in there . 

��a:�_ "· · , -��Pf��E1��t+Mtt - . . 
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YOUNG That ' s  that EMF that t ells you when the j ets are firing when 

you sleep . 

MATTINGLY What it  does , it measures when you exceed the dead band by a 

YOUNG 

SLAYTON 

dis crete amount . And I thought that was a super thing to have . 

Resting , Comfort , Hous ekeeping , and Exercis e .  

I think those things ought to b e  broken down in  a little more 

detai l .  

MATTINGLY Why don ' t  we take them one at a time , becaus e there are four 

YOUNG 

s eparate subj ects ther e .  I f  you add hygi ene to  that we ' ll b e  

here the rest of the day . 

Sleep , why don ' t  we t alk about that ? 

We were really behind the first day b ecause · of the extra 

ingress i n  the LM ,  and suit doff . What goes by the board , is  

your eat period , when you get into a s ituat ion like that you 

j ust forget to eat b ecause you can ' t .  I f  your LM i s  leaking , 

you are not going to stop to grab a bite to eat . Or if you 

suspect it ' s  leaki ng . And the next day we were behind for 

s ome other reas on :  What was it ? 

MATTINGLY That was the day we went to the j ohn . 

YOUNG That ' s  right , we went to the b athroom .  
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YOUNG 
( CONT ' D ) 

All three guys went to  the bathroom , and you can ' t  do it 

s imultaneous ly . 

The first t ime it ' s  going to run you what - 40 minutes apiece? 

DUKE Yes . 

YOUNG 

DUKE 

YOUNG 

To do it right . Once you get good at it , you can cut t he t ime 

down cons iderably . 

MY first night ' s  sleep was miserable . But after that I was 

settled down and I slept like a baby the rest of the t ime . 

I was really surprised , my first night ' s  s leep was good , and 

s o  were all the rest of mine , and I can ' t  account for it be-

becaus e I don ' t  rememb er s leeping very good at all on 

Apollo 10 . 

MATTINGLY The firs t  night , you commented the same as I did , that you 

s aw every hour on the clock . 

YOUNG Well , after the first four I s aw every hour on the clock , but 

I ' d  wake up and go back to sleep . 

MATTINGLY I woke up every hour . And that was true of every night except 

two of them . Only 2 nights during the mission that I think 

I s lept straight through .
. 

And I never felt tired , I never 

felt like I wanted to go to sleep - that was the problem . 
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MATTINGLY I ' d  1� there , and my eyeballs would be wide awake and my head 
( CONT ' D ) 

YOUNG 

would be thinking about things , and I guess I 'm us ed to being 

phys ically a little tired too . 

My rest period typically would run 4 to 5 hours , and s omet ime 

in there I wo'uld wake up· for a half an hour and make a head 

run and get a drink of water , and then I ' d  go back to sleep 

and s leep the rest of the night . And I don ' t  know why , 

becaus e we weren ' t  doing any us eful work to amount to anything , 

I didn ' t  need that sleep .  

DUKE You can sit in a chair and not ' do anything and if they keep 

you awake for 15 or 16 hours you ' re going to be  tired and you 

want to go to sleep , and it ' s  the same thing in space flight . 

YOUNG You think s o , huh? 

DUKE Yes . 

Yes , you ' re burning up calories just s itting in that chair . 

YOUNG There ' s  a lot of mental exercise that goes into s ame of those 

things . 

DUKE I was tired. I was ready to go to b ed every night . 



MATTINGLY You didn ' t  have any trouble , you were able to dive under 

there and s ack out . I just couldn ' t  go to s leep , and had no 

desire to go to sleep . 

YOUNG I - I think it would help for us all to have the s ame place , 

like Charlie was under the left couch . I slept on the right 

couch , and Ken slept in  the left couch , and that was a pretty 

good standard place to be , because if anything came up we 

were right there at the EPS and the ECS and Ken had it con

trolled and Charlie had a place where he could get out of the 

way and sleep . 

DUKE It was ni ce sleeping under that couch , I appreciate you guys 

letting me have it , because I really enj oyed that . 

MATTINGLY I slept the last 2 nights without the sleeping bag .  I felt 

like the only advantage to the sleeping bag was a way to stay 

warm . Other than that , if  it was inconvenient to get it out , 

you had j ust as s oon leave it stowed . 

YOUNG Yes , but I really needed it t o  stay warm there a c ouple of 

t imes . 

MATTINGLY We talked about it befor e ,  but I guess  each of us has a 

different thermostat . But I felt like I was a little too 

warm until we got into the 60-mile orbit around the Moon . 

c·o.ts-tftD ENTtAl 
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MATTINGLY And up to then , I felt like every night I wished it was a 
(CONT tD } 

DUKE 

little cooler . And after that I needed the sleeping bag 

and my j acket in order to stay warm enough to sleep . I tried 

all the things Stu had suggested about anchoring your head 

and doing different things that he thought would help . Charlie 

put his head in the sleeping bag . 

I did , and that worked great for me . I liked the bag be-

cause I felt a little pres sure on the head from it , and it 

worked fine for me . 

MATTINGLY I tried all of that . None of those things seemed to have 

DUKE 

any effect on me . 

I didn ' t  wear the coveralls . I stayed in my long j ohns the 

whole t ime and was very c omfortable in that . But at night 

it seemed to chill. down low in the spacecraft down under the 

c ouch , and so I needed a sleeping bag . 

MATTINGLY One other thing on that sleeping - it sort of fall.s in with 

it . It ' s  really controlled for this plac e ,  but I ' ve always 

badmouthed that EL .  
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YOUNG Hey , that ' s  good stuff . 

MATTINGLY - - as being a waste of the Government ' s  money . But I found 

YOUNG 

that that instrument panel was just perfect . I could turn 

the light s down so they didn ' t  disturb anything , and all I 

had to do is  glance at it , and I could read all the things I 

needed to read . 

Without waking everybody up . 

MATTINGLY Without waking anybody up . It was there at instant re f-

YOUNG 

erence - no problem focusing on it . And I really thought 

that stuff was super . And I thought that was really a good 

thing to have . 

Yes . But the thing that I think that a lot of people don ' t  

realize , that i f  anybody moves around i n  that cockpit , it 

wakes up the other two guys . There ' s  a couple t imes there 

when I don ' t  think I woke up Charlie , but every time I reached 

for the water gun , I know I woke up Ken . Every time he 

reached for it he woke me up . 

DUKE That ' s  why we got in the habit of gett ing a drink and taking 

it to bed with us . I think that ' s  a good idea , just to keep 



DUKE 

YOUNG 

DUKE 
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from reaching over there and riding around the cockpit . Seems 

like when you bang something you actually do it on purpose -

it reverberates the whole cockpit . We were taking the urine 

bags to bed with us , too - in case you had to make a head run . 

One of the things we didn ' t  do was· wear our couch loops . 

Anytime any one of us would move , it would swing the couch . 

But if it hadn ' t  been loose there was some distance in there 

where it would have banged . We had it loose so we could get 

in that 382 count ( ?  ) • I think if we had put the strut out 

we might have minimized some of that , I don ' t  know . 

Maybe this is  the chance to mention we need a smaller trash 

bag . The j ett bags are just monstrous . 

And when it get s filled , it ' s  bigger than 'Ken . 

And there ' s  no air rim bag , you need something about half 

that s ize that you can fill up really . 

MATTINGLY Housekeeping is  probably one of the biggest things . It ' s  the 

thing you don ' t  practice enough . 

YOUNG It takes you a couple of days to get going at it . 
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MATTINGLY You ' ve got to get into the swing ot it . You need t o  plan 

DUKE 

way ahead to do things very slowly and take a lot of extra 

t ime so you learn the little details of housekeeping that 

go on . When we finally learned how to eat , we had a system 

where one guy would fill the bags and one guy would cut them 

open and mash them up . We put the trash can right in front 

us so that when you got through the pills were right �ere 

together . You put the pill in , drop it in the trash and get 

rid of things as you came across  them . 

That was pretty effic ient . I think we were eating �eals in 

35  minutes or so and getting it all done . 

MATTINGLY But our first meals must have been an hour and a half . We 

were all over the plac e .  Charlie pointed out the trash cans 

- that ' s  really true . We started out using the j ett bag 

because that ' s  what we were going t o  throw it away in . That 

thing is  j ust too big . It ' s  a real nuisance .  You pick up 

a piece of  trash - something floats by you and you pick it up . 

You say , I ' ll throw it in the trash can , but you got to go 

over t o  this big monster and wrestle with it and after it ' s 

about half full you sort of reach a static state . Every 

t ime you open it and put something in , you ' re going to get 

two pieces out . You want to collect enough to make it worth-

while to open the bag . 

C O N FID ENTIAL 
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MATTINGLY We never really felt like we used the bottoms of those 
( CONT ' D ) 

YOUNG 

things because they were so deep and hard to get into . But 

the idea of having a set of j aws on that thing that you 

could just pull open and drop s9mething in was real conven-

ient . And I . think maybe something . the size  of that purse you 

guys had is  a good intermediate trash bag . · When I was by 

myself I was us ing the Volkswagen pouches in the LEB , I ' d 

j ust fill up one of those until it was full . When it was 

full , I ' d  make one run to the trash can and dump it all in . 

And that saved me a lot of time . 

What you ' re really saying is that we should have used that in 

the first place . I don ' t  think with three guys in there if 

you use the Volkswagen pouches - You can ' t  use them for 

anything els e .  

Not only that , but every time a guy goes by he ' s  going to  hit 

them and the stuff will come tumbling out . 

MATTINGLY I don ' t  think that ' s  an adequate solution , but that kind of 

DUKE 

approach sure works a lot better . 

An extra TSB would be nice , because it ' s  got the clamp on it . 

We could use it for an interim trash bag . It ' s  deep enough . 
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MATTINGLY The amount of trash is  really surprising . We ignored one of 

the things that kind of caught us later . We could have 

kept the s i ze of the trash bag smaller , if  we had thought 

about squeezing the air and things out of the food packages 

when we got through with them . What we were doing is  j ust 

taking a food bag , putt ing a pill in it , wrapping it up and 

throwing it in the trash . And everyone of these things with 

some air in them is bigger than they were packaged init ially . 

DUKE I was squeezing mine down . 

MATTINGLY Well , towards the end I was working real hard at mashing all 

the air out of them and rqlling them up , which made a lot 

smaller bundle . 

YOUNG A food package is  6 inches by 4 inches by 3 inches , vacuum 

packed. And after you eat it it is  twice that big . 

MATTINGLY By the t ime you throw in t i s sues and all the little miscella

neous things that you never think about , it ' s  really quite a 

bit of trash . I j etti soned two j ett ison bags in the LM .  One 

of them was as full as you could get it and the other one was 

probably two-thirds to three-fourths full . I have no idea what 

they weighed . Based on what we saw after we got back it 

probably was a pretty heavy burden . 



YOUNG 

DUKE 

YOUNG 
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Housekeepi�g .  We didn ' t  allow any time in the t ime line for 

the second day when we all had to make a head run . That got 

us behind . 

Every morning when you get up and every night when you go to 

bed they have a presleep and a postsleep checklist . But 

there ' s  never any time allotted for the thing . There needs 

to be a period when you get up in the morning , you ought to 

have 30 minutes from wake-up until the first word you hear 

from the ground. 

They ' d  say , "Good morning , here ' s  your Flight Plan update . "  

Here ' s  your Flight Plan update - where am I - and you ' re off 

and running . You know that it took us on the order of 10 to 

15 minutes to prepare that crew status report , write it all 

down every morning . We didn ' t  figure on that either . 

MATTINGLY No one factor you can point your finger at and say ,  if I 

YOUNG 

could eliminate this I ' d  buy a lot of time . It ' s  j ust an 

accumulation of all these things . You need a chance to just 

go around and pick up your toys and put things away . There 

j ust wasn ' t  any time anywhere in the Flight Plan to do that 

sort of thing . 

Exercise?  
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DUKE We did it . 

YOUNG There were a couple of periods we missed . 

DUKE We missed all of them the first day . 

YOUNG Yes . 

DUKE We wouldn ' t  have missed the first day but we had the 1M 

problems and the P23s . 

YOUNG There was another period we missed because we were engaged in 

post EVA or entry stowage . 

MATTINGLY Post-EVA stowage . I think I s crubbed one in lunar orbit ,  

YOUNG 

because it was that or go to the head . Really I didn ' t  have 

any choice .  In retrospect I don ' t  know how t o  assess the 

value of exercise .  The Exer-genie was the . only practic�l 

thing I could think o f .  We gave a lot o f  thought preflight 

to how we c ould exerc ise . 

I did a bunch of big 4s and it worked pretty good . But I 

c ould tell I wasn ' t  doing the kind of work I was doing on 

the ground . I subj ect ively could feel that . 

MATTINGLY I felt better when I got through , I ' ll say that for it . I 

j ust had a better feeling , but I just can ' t  believe that the 

: coN=flD·ENilAL 
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MATTINGLY amount of exercise I had justified 30 minutes . I really 
( CONT ' D ) 

think I ' d  have been just as well off to just forget the whole 

thing . 

DUKE Well , I got my heartbeat up to 100 or so , but that ' s  about 

the max you could do was a hundred . 

YOUNG They said I got mine up to 114 one t ime . 

MATTINGLY I question that , because I had j ust checked it . If you go 

YOUNG 

out there and work up a sweat , really do exerc ise like you 

ought to , the ECS will not handle that kind of a load . The 

ECS is  marginal . It ' s  designed for three marshmallows l�ing 

there . It isn ' t  designed for you to go out and do any 

exerci s e .  The old Exer-genie get s hot . I guess it ' s  not 

going to start any fires , but I j ust don ' t  like reaching 

over that big heat s ink . 

It ' s  the barrel that gets hot . That heat has got to go some-

where , I guess . 

MATTINGLY Charlie , did that thing cool off faster when you put it on the 

DUKE 

bulkhead? We should have measured that . 

We didn ' t  measure the t ime , Ken . 
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MATTINGLY But it was hot to touch and that barrel got pretty hot . The 

DUKE 

other thing I worried about was laying there and banging 

into things . Because you can ' t  do any reasonable exerc i se and 

maintain your body position . 

You know what we should have done , I think - - put the c ouches 

in the 180 posit ion . 

MATTINGLY You ' re always banging in to things when you do that . Kick 

YOUNG 

the optics . I found working in the center c ouch is  the best 

place , I could get in there pretty well . 

But even then , if  you strapped yourself in the center couch 

and did a big 4 ,  you would probably be all right , because 

you are restrained . 

MATTINGLY No , still kick the optic s .  

YOUNG Don ' t  want to kick the opt ic s . 

MATTINGLY Always have one eye open for what you ' re doing . 

YOUNG What I 'm really sorry about i s  that we couldn ' t  do them in an 

uninterrupted fashion . I ' d  start my exercise period and get 

the ISS light on the way bac k .  It really slows your exercise 

down . They ' ve got to handle the biomed harness a little 

better from the ground standpoint . On occasion , they wanted 



YOUNG 
( CONT ' D ) 
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us to put it on and take it off waiting until after you got 

to that plac e in the Flight Plan before dec iding what they 

wanted to do . Ken had just taken his off , because he was 

going to be off that night , but Charlie ' s  wasn ' t  reading right . 

So the groun� calls up and s ays , okay , we ' re going to wat ch 

Ken ' s .  He had j ust taken it off . To put it back on is  15 to 

20 minutes of playing with these little sticky things in zero 

gravity . They just don ' t  hang in there very good , they float 

all over the place . It seems t o  me the dec ision to watch 

s omebody ought to be made long enough ahead in the Flight 

Plan so the guy can be expect ing it , and doesn ' t  cost us 

15 minutes which we don ' t  have . 

MATTINGLY Well , we really stayed on the schedule exc ept for that one 

YOUNG 

DUKE 

YOUNG 

night . As far as I 'm concerned I ' d  keep the things - on rather 

than go to all the Mickey Mouse of changing them .  

The thing that bothers you about the biomed is  those big 

flat patches . If you could leave those off -

That ' s  an individual thing , now . The sensors bothered me . 

I ' ve got these little round blisters where the sensors were . 

I do too . 
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DUKE The big tape is itchy but the blisters came from the sensors . 

In my case , it was necessary for me to doff mine . My only 

complaint was that there was 2 minutes in th'e Flight Plan , 

LMP don biomed , CMP doff biomed . Well , you can ' t  do it in 

2 minutes . You need 20 . 

MATTINGLY You can do it in 15 if everything works perfectly , but you ' re 

YOUNG 

really making a mistake to count on less than 20 . 

Well , the first thing you have to do is float over and get 

the medical kit , whi ch means everybody has to stop while 

you ' re doing it , or else they have to reach down and give it 

to you . It ' s  not all in the same place in the medical kit . 

The biomedical stuff is  in one side and you have to turn it 

over and get it out of the other side .  Then you have to put 

the little sensors in the little boxes . Then you have to rip 

off the old and put on the new tapes and stick the thing on 

you . Doesn ' t  sound like it takes 15 minutes , but that ' s  what 

it was running us . 

MATTINGLY Us ing those tattoos as a way of knowing how to place things 

is  a waste of t ime . I used the Pen-tel . I wouldn ' t  con�ider 

doing it any other way . I never had t ime to look for that 

stuff . 
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DUKE 

YOUNG 
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The only way I could get them on the tattoo was if Charli e  

helped me put them on . 

I did it with a mirror and it worked fine for me . 

The biomed do.nning and doffing s chedule should be done well 

ahead , so that one guy hasn ' t  taken his  off. when they still 

want to look at it . They just s ort of arbitrarily came out 

and said Charlie ' s  i s  not working , we ' ll watch Ken .  Ken had 

already taken his off . We didn ' t  want to argue with them , 

but we didn ' t  have the 15  minutes available for that . 

MATTINGLY One time they called me during lunar orbit and said that I 

w·as getting a noi sy s ignal . They wanted me to change ' it .  I 

ignored it for one rev , because there wasn ' t  any place in 

there to  do it . They bugged me on the next rev . I had the 

di st inct impress ion that i f  I ignored it one more rev that I 

was going to be talking to Chris  or somebody . So I went ahead 

and did it , but it really frosted me . I didn ' t  go to the 

Moon to change biomed s ensors , and I think that s ort of thing 

ought to be put in some kind o f  proper perspect ive . I f  there ' s  

a hardware malfunct ion or i f  you get a scratchy s ensor or 

s i gnal , there ' s  got to be some j udgment about when it ' s  worth 

breaking into your time line to replac e it . 



U UKE 

Right in the presleep checklist  there ought t o  b e  a check for 

the guy that ' s  on b i omed , a biomed s ens or check . From then 

on , if it  craps out completely , they ought to leave you alone , 

because they can ' t  wake you up t o  do it . One night I was 

s uppo s e d  to be on biomed the whole night . When I got up the 

next morning they said we didn ' t  read your biomed . I don ' t  

knov why they didn ' t  read it , but nobody else asked me t o  check 

i t  before I went to sleep that night . I f  they really vant t o  

see  it they ought to have bugged us before we  went to sleep . 

Sim door j ett . We s aw it . 

>L.J�TTIN GJ� Y  Yo11 can �:1e ar i t .  

YOUNG 

The Apollo 1 5 guys said they never heard it , but I think that ' s  

becaus e they had the i r  helmet and gloves on . 

The other two LM checkouts were nominal . 

Concerning PTC , you ought to stow the opt i c s  to get the light 

out of the cockpit . Everytime you go around the light c omes 

through the teles c ope and lights up the vhole c ockpit . I 

knew that from Apollo 10 . 

· �:�T'l' I NGLY I ' d like to g i ve th em an " atta boy" for tho s e  wi ndow shades . 

YOUNG They really work - work good - that ' s  another first . 
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YOUNG The gas separator on the water gun leaked pretty bad . 
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MATTINGLY There were two gas separators , the standard cigar separator 

that 1 s been carried before , and we had the new one - the 

plastic the Lexan new type . I think we should have gone 

back and taken the gas separator off later in the flight , 

because we put it on when we were getting gas . That was the 

day before LOI or the day of LOI , I don ' t  remember which . It 

was when we were gett ing ready for that Skylab meal when we 

first noticed we were getting gas in the regular food port . 

We put the cigar on and init ially got a lot of gas . I think 

that was j ust purging the gas that was already in the cigar . 

After that it seemed to work pretty good . You always got more 

gas in the hot water than in the cold water . But onc e we 

started being a little slower about getting the water out the 

gas accumulation decreased , also when we started giving the 

water guns more time . 

The only real drawback to the cigar was that if you forgot to 

put the little plast ic cap on the bottom of it , you were going 

to get water , and you could really get a lot of water out of 

it . All you do is put that cap on there and that seems to 

seal it . I never saw any water come out around that cap . 
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MATTINGLY 
( CON'r '  D )  

YOUNG 

But i f  you forgot the thi ng j ust for a few minutes , a big 

bowl of  water could colle ct . I think we have s ome pictures 

of  that to show what it looks like and where it goes . We ' d  

put about three shot s o f  water  into it and nothing c ame out . 

I guess  that ' .s when Charlie noti c ed that the thing was cracked 

across the top . I guess  it started to put wat er out of that 

crack . 

We never got any water out of the bottom . Wat er did not come 

out the gas s eparator part either . It all came out of the 

crack . When we took it off , you could find out where the 

water had been because it all compressed ins ide there . So , 

we j ust bundled that one up into the bag and put it back in 

stowage and never played with it again . 

I thought the gas s eparator worked pretty good . 

��TTINGLY We never did have a lot o f  trouble with gas . I would spin 

bags and look at it and I was getting maybe 10 perc ent volume . 

YOUNG I think 10 to 1 5  percent of the stuff in the bags was gas . 

MATTINGLY Cold water i s  a little better . 

YOUNG And it varied . Some bags seemed to  have less gas in them than 

other s . Don ' t  ask me to explain that . 
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MATTINGLY I think there ' s  something in the way . You pull them out and 

release it . It s quirts an ounce in there . 

YOUNG I think you ' re getting gas in it . 

MATTINGLY I don ' t  under.stand how it does but initially we were in too 

YOUNG 

big a hurry . As soon as that thing would pop in , we ' d  pull 

it back out for another shot . In fact , Charlie was pushing it 

in there for a while . When we were doing that we had our gas 

problem . When we went back to taking our t ime and letting 

these things run their full course , we didn ' t .  I think there 

may be something in the technique on how you use those things . 

Maybe you can i nduce some gas from the cockpit and around 

that little plunger i f  you push it too fast . Aft er that we 

started getting uni form quantit ies  of water . For a while 

there we were getting di fferences in quant ity between the 

hot and the cold ounce . After we finally got on to it we 

were getting very similar quantities out of both guns . I 

think we were induc ing a lot of that gas by pushing on those 

water panels . 

These  are system anomalies . - the broken chlorine ampule ,  

remember that one? 
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MATTINGLY There was nothing that caught my eye i n  putting it  i n  or I 

YOUNG 

YOUNG 

probably wouldn ' t  have tried it . At the time I squeezed the 

ampule down and stuffed it in , I didn ' t  feel anything ab-

normal . When I pulled it out , it was obvious that it had 

broken .  We �ad a lot of chlorine i n  the . . .  

Chlorine turns your hands white as everyone knows . 

I was concerned that I had gotten some chlorine into  the 

system so I wanted to put some buffer in . Thi s  was my mis-

handling of the buffer . I didn ' t  put it in completely . I 

didn ' t  j am down on the buffer ampule because I had j ust broken 

one . I was afraid to squeeze down on the ej ector too hard 

the second time . I think Tony i s  right . I didn ' t  have the 

plunger down tight and as soon as I opened the valve going 

into the port , it came back and it  went out thi s release 

ports on the side . That ' s  when we thought we had a septum 

nut that had come loo s e .  In  fact we really did not . 

We had a lot of water there after a while becaus e we were  

mopping up at a pretty good rate . 

�1ATTI NGLY We went back and put in another buffer ampule and it all 

worked fine . 

The urine collection i s  no problem because we do that for 

the whole mis s ion any way . 

�()SJ�N.lJ..�tA� l  
• • • c w� J,!!J. �.- ltJ� . 
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DUKE We j ust forgot to  time it s ometimes . 

YOUNG It ' s  very di fficult to time uri ne in the dark i f  you don ' t  

want t o  wake up your buddies . 

MATTINGLY You can time . it ,  but what are you t iming? 

YOUNG 

YOUNG 

Who knows? 

Another thi ng i s  those Gemini bags have a nonrepeatable 

backpres sure on them and you are not going to urinate so fast 

to leak around the seal . You are going to slow it down and 

then i f  you urinate as fast as you want to and you have a 

stuck valve you have urine all over the cockpit . 

So that t ime i s  invalid . It couldn ' t  be right . 

MATTINGLY I wouldn ' t  .dare let that thing run free . You have to make 

sure that there are no leaks . It seems to me that the t iming 

i s  j ust r idiculous . 

YOUNG I ' m not sure that you c an properly t ime your start and stop 

t imes with a uri ne bag like that . 

MATTINGLY I always had s ome question i n  my mind when it stopped . 

YOUNG Yes . 

MATTINGLY I couldn ' t  be sure . 

L 
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DUKE 

MATTINGLY 

DUKE 

YOUNG 

I think all I got was the bag pres sure from the valve . 

I was j ust never sure . 

I had the same feeling . It was a guess  with me . 

We were unfortunate in that we had the medical requirement s 

document in the Flight Plan . Suppose you got up in  the middle 

of the night , every thing is dark . The medical requirements 

document where you log the urine is  in the Fli ght Plan and 

it  is  in the dark . You have to float over t o  it , break the 

Flight Plan loose from where you have it stowed , turn on some 

kind of light -- which would wake everybody up -- and log in 

the uri ne . I f  you don ' t , you ' re going to forget it . 

It  seems t o  me you ' re compromis ing more than you ' re getting , 

from an operational standpoint . 

MATTINGLY That happened to us in the dayt ime . The Flight Plan was 

always busy . Somebody was always using it for something .  It 

was very seldom that you could stop and either log your food , 

or urine , or flui d ,  or anything . That wasn ' t  a convenient 

plac e . I think maybe we could have broken it out and put 

that in  a separate plac e . That would have s olved a lot of  

our problems . It seemed to me that j ust having t o  do s omething 

like that your effort . It s ounds silly to say that writ ing 

down that I had a cup of c offee and two graham crackers took up 
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MATTINGLY much o f  my time but when you have enough things to do to 
( CONT ' D ) 

DUKE 

keep busy all day that ' s  just one thing that you can tell 

contributes nothing . It ' s  j ust a real nui sance to go through 

it and I really can ' t  explain why it is  such a nui sanc e .  But 

it sure was . . 

What we finally ended up doing was in the nornings , i f  we 

had the time -- in the post-sleep checklist -- to get that 

all done . If the ground wouldn ' t  talk to you at thi s time 

that would be the place to br Lng all that up to date . 

MATTINGLY I . · couldn ' t  always remember what I had the other · day .  Every 

DUKE 

t ime you get a s quirt of water , you guess how many ounces you 

get with each drink . 

We haven ' t  even di scussed that part . 

I think the medical part of timing the urine was useless and 

t iming the water was a pain in the rear end. We never did 

it . We j ust squirted it in our mouths and guessed how much 

we had . 

MATTINGLY And I ' m sure we overguessed . 

DUKE It ' s  j ust a pain to fill those bags . Once you open them , they 

leaked at the end . If you didn ' t  want to drink it all , you had 

a leaky bag . 
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MATTINGLY I j ust don ' t  think that ' s  a good way to log normal functi ons . 

I f  the guys that come up with these ideas would j ust walk 

around and try to do a day ' s  work and not let their logging 

int erfere with them , they ' d  understand . 

YOUNG They wouldn ' t  dri nk a hell of a lot o f  coffee , I ' ll tell you 

that . 

MATTINGLY It j ust get s you to the plac e where it ' s  too much trouble to 

DUKE 

do it . 

It ' s  constraining . When you ' re doing something and all of a 

sudden you have to  stop to uri nate the next thing you don ' t  

want to have to do i s  reach for · the Flight Plan . You may be 

operat ionally c onstrained at how much t ime you have to urinate 

any way . 

You ' re right . As it turned out none of us went more than 

three times a day any way . 

MATTINGLY Always at the wrong t ime . 

DUKE It was locked . 

MATTINGLY It was j ust amazing t o  me . It was almost a direct opposite 

o f  diuresis . 
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MATTINGLY I had the di stinct impress ion that diures i s  was not water . 
( CONT ' D )  

DUKE That was not my problem at all . 

MATTINGLY That ' s  right . I agree with that . 

YOUNG Maybe we learned s omething by noticing that . 

MATTINGLY But it sure wasn ' t  coming out that way . 

DUKE 

YOUNG 

DUKE 

YOUNG 

DUKE 

YOUNG 

DUKE 

It wasn ' t .  Jim Irwin said he had j ust one all the time and 

the three of us , on most days , went twice  a day . 

That ' s  right . 

Once when I got up and once before I went to bed . 

I think it was going out through the skin , because the cockpit 

was really dry . 

Our blood plasma was n ' t  down any more than anybody els e ' s .  

It was down but it was normal to everybody els e .  

I don ' t  think they ' re going t o  get much from the time . . .  

I don ' t  think it ' s  valid dat a .  

Now the 24 hours  where we collected i t  all , at least they got 

a t otal volume measurement -- that is we didn ' t  dump it . We 

c ollected the whole bit . 



YOUNG We d i dn ' t  dump i t . 

YIATTINGLY We did put them all i n  one overwrap c aus e we couldn ' t  get 

YOUNG 

three oven;rrap bags . 

That ' s  all right . I mean i t  doesn ' t  mix . 

We talked about that before . While we ' re on uri ne , l et me t alk 

about the URA . 

DUKE I thi nk we ought to throw that off of the spac ecraft . 

YOUNG I never us ed i t . 

MATTINGLY Wel l , I tried i t  a couple o f  t imes b e c aus e I kept thinking 

DUKE 

that there mus t be a better way t o  oper at e  i t . You j ust don ' t  

get enough vacuum t o  pull flui d i n  and you end up with b i g  

bubbl e s  and puddles . It ' s  a much b i gger mess  t o  clean up than 

us i ng the bags . The big problem i s  you want to do every thi ng 

you c an to keep that stuff c ontai ned . Yours was worki ng 

properly . 

The trouble i s  onc e you j ett i s on the SIM b ay ,  you c an ' t  us e 

that thi ng anyway . 

MATTINGLY But my po i nt was that for s omething like Skylab , it i s n ' t  

go i ng t o  work . 
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You have periods of t ime a day that you c an dump the urine . 

The rest of the time , you have to  keep it . If  you j ust 

happened to hit that perfect moment you ' re i n  business  but 

the rest of the t ime you can ' t . 

MATTINGLY I still contend that the way ours was operat ing , given a 

DUKE 

YOUNG 

choic e ,  i f  I had complete freedom to j etti s on at any time , I 

still would have used the bag because it was a lot cleaner . 

When you pull that cap off there ' s  always a big bubble that 

runs around and you have to be real careful to c lean it all 

up . It j ust seemed to me that it was a lot c leaner and 

neater j ust to us e the bag and forget it . You never had that 

problem with the bag . 

I have no opinion . I didn ' t  us e it . 

• 

I didn ' t  get a chance to us e it either . I never us ed anything 

but the Gemini bag . I never once had the chance to dump 

directly into space because we were always too busy to take 

the time to do it and the rest of the time we had the door 

off and couldn ' t .  

MATTINGLY I tri ed i t  two or three t imes . 
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YOUNG We didn ' t  have that problem on Apollo 10 . It worked like 

a champ . You could go either in the bag or directly through 

the bag through the dump panel over the s i de .  It worked 

great but we j ust  never had that chanc e on the G-mi ssion . 

It ' s  a uri ne
'
c ollect ion busines s that i s  what it i s . 
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7 .  0 LOI , DOI ,  AND LUNAR ME)DULE CHECKOUT 

MATTINGLY The most s ignificant thing about LOI , to  start wit h , i s  the 

YOUNG 

alterat i on of our procedures , b ased on EMP 509 , that we put 

in because o f  the attempt to  avoid any problems with t ran-

s i ent s .  Coars e ali gning o f  our plat form i s  part o f  the LOI , 

I think , cons i dering the fact that you only get one chance 

in a mi s s ion to  do LOI , that we did the right thing , starting 

the gimbals early and all thos e things . 

Actually , I felt pretty good about that . I don ' t  mind the 

ground looking over my shoulder when I can ' t  see  what i s  

going o n  back there , whi ch i s  the way you are for LOI . 

MATTINGLY I thought that was a good plan . I thought the i dea of the 

EMP was a good one , becaus e fortunately , in preparat i on for 

the mis s i on ,  we had all told the truth , and I told them what 

eras able programs I knew about . They told me what ones they 

had on the cons ole that no one had ever heard about , and we 

wrote them all down and we had MIT look at them , got it all 

ab oveboard s o  that these  kind of things have been looked at 

and checked out . I felt real comfort able about it , knowing 

this very problem of a CDU and the way to work around it had 

been t ested.  I ' d  even flown this one in the s imulator .  



7-2 

YOUNG I ' ll t ell you what di d b other me ab out it was the fact that 

they ' d  b een having CDU prob lems at Downey , and nobody had 

ever ment i oned it t o  us be fore we were on the fli ght . 

Mayb e it happened at Downey after li ft-off , for all I know .  

MATTINGLY I t  may have happened last week . It may have h appened on 012 .  

I don ' t  know where i t  was . 

DUKE No , it was spacecraft 117 . It ' s  the Skylab vehi cle . 

YOUNG Okay , t o  make the thing go , you ' ve got t o  have the feedb ack . 

When things go wrong ,  everyb ody who i s  going t o  be  operat ing 

the ge ar should know ab out it . 

DUKE Except for that overs i ght , I think they di d a super j ob of 

getting things ready procedurally . 

MATTINGLY The execut i on and preparat i on for the burn were abs olutely 

nominal .  The other thing that strike s me as being a surpri s e  

( and everyone s ai d  that ' s  the way i t  i s ) i s  that when we 

light ed the thing , it st art e d  on b ank A and when I brought 

b ank B on , I got a " chug . " I ' m not sure that ' s  the right 

word . But there was a ch ange in propuls ive force and there 

was a de cre as e in chamber pre s.sure when I brought the s e cond 

b ank on . And I would gue s s  i t  was ab out a 3-psi  de creas e .  
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YOUNG Sort of like the reverse of a nozzle closed burner light . 

It s ort of s agged a little and it was a sharp one . It 

went " clunk . " 

MATTINGLY It didn ' t feel the recovery . It wasn ' t  like a pop where it 

dropped down and picked b ack up . It dropp�d down and then 

subsequently , it picked back up . That was s omething that 

t ook me by surprise . I guess it gave us some concern during 

the burn . I remember cons idering that maybe I should turn 

this bank off be cause I felt s omething had gone wrong with it . 

YOUNG You s ai d  it was a 3- to 5-psi chamber pressure ·drop . 

MATTINGLY Yes . 

DUKE I think it was probably the helium or whatever it was in 

those lines between the ball valves and the inj ector . 

MATTINGLY The ground s aid that is  normal . The first time you burn that 

thing , that ' s  what ' ll happen . All I ' m  s aying is that i f  that ' s  

normal , s omehow in the last 6 years , I had mis sed all that . 

I don ' t  remember anyone every saying that they could feel any 

di fference at all when you put the se cond bank on . I don ' t  

think you could have missed this . I ' m j ust surpris ed .  The 

s imulator certainly doesn ' t  show anything like that . 
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YOUNG It is sure a not i ceab le thing . 

MATTINGLY Other than that , the LOI was j ust super . The count down clock 

DUKE 

on the CMC was j ust lined up with the burn time predi cti on 

from st art to  finish . The rates were good and s t able . Every-

thing was j ust as nominal and perfe ct as it could be , from what 

you could monitor . 

As far as my s i de goes , skipping on through the s ounds , I 

didn ' t  have a sensation of s ound , but o f  s ight . The ball 

valves c ame open before you c ould feel  the thrust de finitely 

leave . Then you could feel the thrust build up . The PUGS , 

we left it j ust like it sai d ,  and didn ' t  t ouch it , with the 

guarded swit ch down .  I t  performed j ust perfectly , I thought . 

It regulated at exactly on the DSC . It was around 100 de-

creas e where it had always been in the s imulat or ,  and then 

at cros s over went right on up and regulated around zero.  I 

think we ended up with s omething like 50 increas e  or 50 de-

creas e at shut down . But that ' s  in the Flight Plan . 

MATTINGLY Did you see anything at cross over? I s aw no chamber pressure 

DUKE 

changes . 

The PUGS j umps a litt le bit but that ' s all . The SPS pres sures 

at i gnition : The oxi di zer s i de came down from 210 to  200 j ust 



DUKE 
( CONT ' D ) 

YOUNG 
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as they predi cted , and the fuel s i de went up from 165 to 170 

j us t  as they predi cted. They were stable throughout the whole 

burn . It was j ust like they predi cted.  

Excellent predi ction .  The EMS , the time , and the guidance 

system in the CMC were in perfe ct agreemen� . 

MATTINGLY DOI , I ' d  say , worked exactly the s ame way . It was an aut omat i c  

shut down . 

DUKE Hight on time . 

YOUNG And we had a plus 0 . 4 of a foot per second ,  which we didn ' t  

trim. 

DUKE A little underburn and you trim no underburns . 

YOUNG �rhat put us in a little high orbit but that di dn ' t  b other us . 

YOUNG Gravitati onal Effects on Spacecraft Att itude . 

MATTINGLY I didn ' t  do any maneuvering with the stack manually , to  de-

teet it . I would hope that the flight control guys with 

their changes , in the bias ing of the att itude , in looking at 

the different dead bands , c an tell us . They c an answer that 

question for us . I don ' t  think we can .  
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YOUNG I didn ' t  not i ce any . Y ou have t o  do manual pul s e  maneuvers 

and we di dn ' t  do any of that . We were all working P20s . 

YOUNG S IM Experiment Prep . 

MATTINGLY There 1 s ab s olut ely nothing you c an s ay ab out the SIM prep-

arat i ons ; j us t
-
followed the che cklist down , &�d it all 

happened like you ' d expe ct . It all went fine . The only 

thing that I was a little s urpri s e d  at was that when I 

rele as ed the b oom t i e downs and the s olar monitor door , I 

heard thos e .  O r  felt them .  It was a very , very low s ens at i on , 

but when I threw the swit ch , there was s omething that took 

place . Maybe I h e ard the door b ang , but I was s urpri s e d .  

I di dn ' t  expe ct t o  hear anything . The gan®a ray and the 

mas s  spe c had written in one of the malfunct i ons procedures 

that i f  you don ' t  get a b oom retract i on ( and s ince thi s has 

been a previ ous problem) , one o f  the first things you do i s  

look and s e e  i f  they ' re ext ende d .  So t h e  fi rst thing w e  di d 

aft e r  the fi rst extens i on was to go look and s ee where they 

ought to b e , i f  they looked normal . You c ould s e e  2 feet o f  

the b oom plus the instrument . Both o f  them . I thought that 

was worthwh i le , that we had le arned where t o  look for them. 

They really were n ot where I h ad expect e d  them t o  be . An d  

s ub s e quently , it p ai d  off in knowing whether the boom had 

move d .  



YOUNG 

YOUNG 

7-7 

Communications . I didn ' t  see any problem with communicat i ons 

at that time .  

The PGA donning problems have already been referred t o .  We 

t alked about the trouble we had when we were donning , with the 

restraint zipper .  Scrambling i n  and out of that thing is  no 

piece of cake . With the LCG , with the WMS , the FCS , and the 

LCG on , and getting the suit up over a guy ' s  rear end , what 

you have t o  do is  start way back where the zipper starts and 

then go back and pull the zipper out , because the zipper 

invariably get s tucked under and you j ust can ' t  get the suit 

on unt il you do that .  It res ults in t aking 5 minutes longer 

to do it in zero gravity or one-sixth gravity than it does 

in one gravity . I guess  I ' m at a los s to  understand why it 

doesn ' t  get hung up that badly . The problem is  that you can ' t  

push on anything in zero gravity . In one gravity , you push 

on a guy ' s  rear end and pull the zipper out ; and in zero 

gravity , if you push on that , you j ust keep right on going . 

I don ' t  think it ' s  any problem but it j ust takes more time .  

On activati on day , we started a half hour early on everything , 

primarily because I had t rouble with Charlie ' s  restraint 

zipper . We woke up a half hour early and j ust leaped right 

into everything. We didn ' t  eat very much . We got that out 

of the way in a hurry and j umped right into donning our suits . 

c 
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DUKE 

YOUNG 

I s t i ll beli eve that the reason that hal f  hour pai d  off s o  

much was that we got up and got our half hour ' s  head st art 

with out t alking t o  anybody , and as far as the rest of the 

world was c oncerne d , we were st ill as leep . And I think we 

got more done in th at half hour than we would have , had we 

let anybody know we were awake . I ' m s ure the EKG showed that 

we were up but n ob ody calle d us and we di dn ' t  call them , s o  it 

was a gre at hal f  hour t o  have . 

The reas on I ' d  like t o  emphas i ze that i s  that i t  s eems t o  

me adding an ext ra half hour t o  the Fli ght Plan o n  gett ing 

re ady t o  go int o  the 1M day i sn ' t  the t otal answer , unle s s  

you ' re going t o  let the ground let you alone . 

MATTINGLY You ' ve got to have t ime t o  do thos e things undi st urb e d .  I t  

YOUNG 

s eems that when the ground c alls you on s omething , it t ake s  

far more t ime than the t ot al amount of t ime it take s b e c aus e 

they ask you t o  write s omething down . You s t op what you ' re 

doing and you go get s omething , and you have t o  tre at every 

word as being import ant . It j ust s eems that when you s t op 

and st art things , it ' s  j ust a was te o f  an awful lot o f  your 

time . 

I gue s s  the one thing that I was c oncerned ab out that we ' d  

forget was s ome piece of equipment on the CM t o  LM trans fer 



YOUNG 
( CONT ' D) 
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list , so we checked that and checked that . It ' s  a fairly 

straight thing , but there ' s  no single piece o f  equipment 

on there that you don ' t  really need.  So  you better have them 

with you. 

MATTINGLY The tunnel worked like a champ .  Everything was i n  there j ust 

right , and that little procedure that Jake worked out for how 

you can veri fy  that you ' ve got all the umbili c als hooked up 

I think was a good plan . 

YOUNG What procedure was that . 

MATTINGLY You open one of the latches on each system s o  that it wi ll 

YOUNG 

show a b arber pole , and then you put power on the prob e .  It 

lets you know that you ' ve done your thing ri ght . The only 

thing on the tunnel bus iness that I got a little con cerned 

about was that we were s lipping behind at the end. We were 

ahead of almost everything until  you were late  on the P52 

or s omething . I was hung up waiting for you and you were 

waiting for me , and I was afraid we weren ' t  going to get the 

tunnel bled down to zero in time for a doff. That thing 

t akes 20 to 30 minutes . It seems like an eternity when you ' re 

sitting there waiting for that gage to  go down . 

It t akes a while . 



MATTINGLY Other than that , I thought we were ahead on everything we did.  

YOUNG 

DUKE 

YOUNG 

IVT t o  the LM. Conditi on of  the CSM Thermal Coat ing.  LM 

Entry St atus Che cks . 

All o f  that from IVT to  LM down to  IVT t o  CM i s  all nominal 

and is adequate ly covered in the t ranscript and the activat i on 

checklist . 

Except for the PGA donning , and we ' ve alre ady t alked about 

that . I wouldn ' t  change a thing either be c ause i t  s ure 

worked .  

MATTINGLY One o f  the things I want to  comment on was the pre s sure 

equali z ati on valve in the tunnel hat ch and the way it was 

used during LOI . We altered  the nominal procedures for that 

equali z at i on valve being opened pre-LOI and remaining that 

way . And it seemed like by the time you do the burn , you 

would like to have the LM pressuri zed so you could go in  

the re i f  you needed t o  for an abort . It seemed more prudent 

t o  have the two vehi cles i solate d during dynami c fli ght , so  

we ran the valve in the closed pos i t i on after equali zing 

first and opened it up afte rwards . I think thi s i s  a rea-

s onable mode of operat i on .  It di ffers from the Fli ght Plan .  

We ran the experiment booms out ri ght after we entered  lunar 

orbit ac cording to  the Fli ght Plan , and they che cked out 
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MATTINGLY n ominally . Subsequently , we ran the mass spec out after DOI , 
( CONT ' D ) 

and on its first attempted retracti on , we had no indi c ation 

on board that the mas s spe c boom had retracte� . The ground 

did receive a TM indi cation and showed an almost retracted 

contact , and we flew the eire burn with it in that pos ition .  

The mapping camera went out nominally on the first deployment , 

and we operated the camera. On the first retraction , it took 

approximately 3-l/2 to 4 minutes to  retract . Thi s i s  an 

exce ssive number , and the ground played with that for the 

rest of the mi ssion .  When I che cked the rende zvous trans-

ponde r , I had obtained the CSM 113 calibrati on values for the 

transponde r self-tes t .  There was one value - test A on the 

transponder - whi ch I had obtained as being 2 . 8  volt s , and 

it turned out to be 2 . 1  in fli ght . All the rest mat ched up 

perfe ctly . The pan came ra was turned on the rev after DOl . 

As s oon as we turned the pan camera on , we got a main bus B 

undervolt age , and the pan camera was turned off immediately . 

We let the ground t ake a look at it . Subsequently , they 

determined that the pan came ra was merely coinci dent with a 

whole lot of he aters coming on . Following thi s , we put the 

pan camera to operate , and the main bus B unde rvolt li ght 

came on . I turned it off , and whi le we were talking about 

it , we had another main B undervolt light . It c ame on j ust 

momentarily and by the time we could look at it , all the 
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MATTINGLY volt ages and occurrences looked nominal . We di d nothing and 
( CONT ' J? )  

SPEAKER 

YOUNG 

I neve r  s aw another undervolt light for the rest of the flight . 

Apparently , it re ally was the heaters . The other thing that 

bears s ome comment i s  the windows . At the time we entered 

lunar orbit , we had a small amount of what looked like con-

dens ation on the ins i de of the outer windowpane on windows l ,  

3 ,  and 5 .  Window 5 had a small res i due on the plus-X into 

the window , and it made a strip whi ch had a very sharp line 

acros s it about 2 inche s back from the leading edge of the 

window. It looked like a s alt spray re si due . It was there 

to the end of the flight , and it seemed to me that it may 

have gotten a little bit enhanced as the mi s s i on went on . 

But the thing that struck me about it was that the trai ling 

edge was a very sharp line like it had been masked at s ome 

time in the process . I couldn ' t  tell i f  it  was on the insi de 

or the outside of the outer pane , but it appe ared t o  me to  be 

on the out s i de of the outer one . But I never was completely 

sure . 

During the boost phas e , the re was a lot of smoke flying under 

that protective cove r .  I gue s s  that ' s  been commented upon . 

I was wat ching and it looked like smoke tri ckling down the s i de .  

I never noti ced it . 
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MATTINGLY I didn ' t  see that . I didn ' t  see that pattern on any window 

YOUNG 

except number 5 .  The rest of them had condens ation .  They 

had a small amount of it inside whi ch stayed with us the whole 

fli ght . As far as the UV photography out of window 5 ,  we 

di dn ' t  make any comments about it because the area that the 

camera was looking through looked like it was cle an .  All the 

UV photography log sheets wi ll s ay that window 5 was a clean 

window , whi ch it was , as best we could tell through the are a 

where the photos were t aken . 

The systems people are going to have to  tell us where the mass 

spe c boom really was , since we ended up j etti s oning it . 

Yes , when we looked at it , it looked like the door was 

closed but it didn ' t  look like it was all the way down . It 

di dn ' t  look like the door was all the way closed .  

MATTINGLY By the time you got next to  it , both doors should have been 

YOUNG 

DUKE 

par�ly aj ar . We had both of them malfunctioning by rende zvous . 

Do we have pi cture s ?  

I ' m not sure that ' ll show up . 

MATTINGLY I think it wi ll , Charlie ,  if you know what to look for . You 

people fami li ar with the hardware can do that . 





YOUNG 
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8 . 0  ACTIVAT ION THROUGH SEPARATION 

Act ivat ion Through Separation.  C ommand Module Power Transfer . 

We got thi s half hour head start and we were all suit ed up , and 

we wer e running 20 minut es ahead of the time line and we asked 

them if we could go ahead and power up . They said , sur e ,  go 

to it because we had plenty of power and everything . The 

first thing that happened is that Charli e
_ leaped in there , and 

there was no grind from the yaw ant enna and the high gain . 

MATTINGLY I think the only c omment you can say about our part of it was 

YOUNG 

that we got t ight on bleeding the tunnel down . Other than 

that , I think we did everything fine on the undocking . 

Tunnel Closeout . You didn ' t  have any trouble with tbat ? 

MATTINGLY No problems with that . Everything worked . 

YOUNG Maneuvering to  Undocking . You didn ' t  have any problem with it ? 

MATTINGLY No . 

YOUNG Undocking and separation were nominal . I r emember when you 

backed off , and you said that ' s  as far as she ' s  going . And I 

thought , here we go again ,  And you hit those other things , 

and we s eparated . 



MATTINGLY Well , the idea was to  let it hang on the capture lat ches , and 

DUKE 

YOUNG 

DUKE 

YOUNG 

we did ,  and it gave a bigger " clunk" than I ant i c ipat ed when 

it got to the end of the probe . 'l'here were no dynamic s at all . 

It was j ust waiting for them t o  stab i li z e , and they were j ust 

steady as a rock . It j ust takes a little s quirt of RCS and 

we were gone . I thought t hat all worked super . Somewhere in  

here , we  did a VHF check and we  had some t rouble gett ing t o-

gether on B duplex most of  the t ime . It turned out t o  have 

better c omm on A simplex , although the VHF generally sounded 

super . Maybe you understand what happened . I really don ' t  

know . 

It was either our B r ec eiver or your B transmitt er . They ought 

to  be able to c heck the B transmitt er in the spac ecraft . We 

c ould i solate that . We had VHF problems before flight and 

they c hanged out bot h  VHFs . 

I t  was almost unreadable at f ir st , and then it s eemed to  get 

better . 

We were c lear to Ken but on our B receiver on voi c e  ranging ; 

and then on B s implex , it was a little garbled . It sounded 

like he was i n  the bott om of a c ave . But it did get bett er . 

So it would be wi se to  have ASPO c heck that out . 

Format ion Flight . Looked like you were doing a great j ob ther e .  
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MATTINGLY The t ime line after undocking . I didn ' t  do any formation 

YOUNG 

driving around aft er we undecked . We went ahead with the 

Flight Plan , and went t o  do our landmark tracking and the 

P52  and all of those t hings . Everything there worked super . 

We did skip the transponder chec k .  

We skipped the transponder check because we just c ouldn ' t  fit 

it in .  It  was n ' t  nec es sary anyway bec ause we were going to 

go whether it worked or not . It may give you a warm feeling , 

but i f  your mi ssion rules say you go without it , and it ' s  

s omething that you ' re t ight on , to me that ' s  the first thing 

that you leave out . 

MATTINGLY LM I nspection Photography . I took a couple of pictures of you 

YOUNG 

as we separated , but we didn 't do any maneuvers or anything . 

You c ould see the gear and I guess that was really all I was 

looking for . I didn ' t  see anything hanging off anywhere . I ' d 

like to c omment on the fact that we had two comm loops , and I 

think that was really super . That made life so muc h eas ier 

becaus e Charlie could get hi s pads when they were c onvenient 

for him, and I c ould get my pads when they were c onveni ent for 

me . I don ' t  know what it c ost the MOCR guys to run two c omm 

loops , but on our end , it was really a big help . 

It really i s  bad when you ' re trying to c ough up two sets of 

pads during that peri od of time . 
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MATTINGLY That really helped . I can ' t  say enough nic e things  about that . 

Stu really pushed on t hat . 

YOUNG Is there anything you can s ay about the fuel c ell purge? 

MATTINGLY I c an s ay I didn ' t  do one . Okay , we skipped the radar check . 

I also skipped the COAS alinement , again , because it looked to  

me like I want ed t o  have the extra time t o  get r eady for the  

e i re burn . The only thing we were doing d ifferent from normal 

was t hat we were going t o  start it at 8 minut e s , instead of 

6 minut e s , so t hat you would have time to  take 509 out of the 

c omput er .  I think I probably start ed i t  at about 830 . I was 

really intent on making sure that the e ire burn went on sched-

ule . When we got to  t he s ec ondary yaw gimbal check , it was 

unstable and diverging as s oon as I t ouc hed the thumbwheels 

for a trim c heck . There was no question about it being a real 

live thing , b ec aus e the spacecraft was wagging its tail j ust 

like the indicat or ,  and it was d ivergi ng . I shut it down and 

in succ ession I t r i ed it in Auto SCS , then I tri ed it in Rat e 

SCS . I fai led t o  try it in ACCEL COMMAND . I t r i ed it  i n  TVC . 

I tried it in  CMC and got exactly the same r esponse . Whenever 

you turned the gimbal on;  it was stabl e .  The fir st thing t hat 

moved the gimbal exc ited a diver s ion oscillat ion ,  whether it 

was in SCS or CMC . 
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MATTINGLY We  got a change to  the  mi ssion rules document about a week 
( CONT ' D ) 

YOUNG 

before launch and I was almost too mad about it t o  read it . 

Now I don ' t  know if  I was glad I read it or not . One of the 

things was you had to  have four s ervo loops to do eire . 

Ken asked me about it and I said I didn ' t  think you should 

burn . 

MATTINGLY The thing that had bothered me about it was the point that 

YOUNG 

Charli e raised later , and the only thing we had done differ-

ently was to run those gimbal motor s for 20 minut es before  

LOI and 20 more minutes before DOI . We had always been so 

careful . We researched thi s point and we talked about it . 

One of the SIM problems we talked about was what do you do if 

your gimbal motor get s stuck on . Do you kill the bus or do 

you let it run? They researched it and c ame t o  what I thought 

was a surprising conclusion . Just let the thing run . It ' s  

unlimited in lifet ime . My c onc ern was that this might not be a 

a rapdom failure of the yaw gimbal , but maybe running thi s 

extra t ime had heat ed something up . I might have t emporar ily 

been a hero if I had let you go land on that rev , but if I 

didn ' t  bring you home you weren ' t  going to  like me very much . 

That ' s  got to be the toughest dec i sion I had to make . 

You were not by yourself , because I didn ' t  want you to do it 

either until we understood what we were doing . 
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MATTINGLY Let me s ay s omething about what we did after that . Again , 

it was one of those things wher e , fortunat ely , we ' d  been down 

this road before . We had t alked in  data pri ority about what 

you do i f  you don ' t  do a e ire burn . It was one of those 

things where you never c ould really get your heart into it 

becaus e we c ould never figure out how you were not going to  

do  e ire . But we had talked about it and t hey had c ome up with 

a TPI rendezvous scheme , which didn ' t seem to make any sense 

to  me becaus e of the navigat ion at tho s e  ranges .  So we tried 

it and we . flew some of these things on a one-rev , no-e ire , 

r e-rende zvous . And with the kind of separati on maneuver we 

have you c an expect to be somewhere around 1200 feet s epara-

t i on .  You j ust wait unti l  you ' re that far apart and then brute 

forc e it . And it c ost s you a few perc ent , 5-foot -per-second 

DELTA-V . In retrospec t , I think we probably made a mi stake , 

because without any directi on from s omebody , I should have 

rej oined on the LM at the first opportunity . 

YOUNG Yes , Ken asked me what t o  do and I t old him I didn ' t  know . 

MATTINGLY I didn ' t  do it , and all I can s ay ,  in  r etrospect , i s  I think 

I should have . At the t ime , I dec ided , well , t here i s  still a 

chance we might get to land and I don 't  want to waste any gas 

that might cut int o  that RCS budget unt il  we have t o . 



YOUNG 
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I guess  the thought that was st icking in  my mind was that when 

we would c ome t o  that t ime that we would be go for PDI , and if  

they c ould figure out what was the mat t er , we ' d  go ahead and 

land without having to r e-rendezvous . And 1200 feet wouldn ' t  

make any di fferenc e in the phas ing at t hat poi nt . When we 

came around that s ide we were ready t o  go for PDI becaus e we 

had done everything that we had mis sed before . 

MATTINGLY We knew we c ouldn ' t  do PDI with me in the same orbit . 

DUKE You c ouldn ' t  do that . 

MATTINGLY We knew that point . Let me j ust say that I think I should 

DUKE 

YOUNG 

have j oi ned up on you without any c all from anybody and I didn ' t  

do t hat . I didn ' t  know you c ouldn ' t  do PDI with us in  the 

s ame orbit . Y es , s ir ,  bec ause you don 't  have any abort 

t argeting . 

We were at least at PDI-2 now . 

I can get to that LM from any place in the sky , i f  it ' s  got 

the DELTA-V t o  get ther e . 

MATTINGLY There i s  no mi s s ion rule that c overs  thi s spec ific cas e . I 

think ther e ought to be . 

Okay , then we came around and we didn ' t  do anything . Then they 

called us and s j oin-up j ust the way 
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MATTINGLY we ' ve done it . Stu had flmm one and I had flown one at the 
( CONT ' D )  

Cape and t hey said do it j ust like that when your c lo s est  

point of approach is  at  some time , which I fail to  remember . 

And it turned out that at t hat t ime , which was suppo sed t o  be  

our c los est point of approac h , we  were st i ll opening . So  I 

lost c onfidence that they really had a good handl e on our 

relative traj ectory . And they said j ust brute forc e it . 

Well , I put in 3 feet per s ec ond t owards you , at the t ime 

they gave us . And we start ed opening . We were opening at 

the time I put it in . I put in 3 feet per second and the 

opening rate increas ed . It turned out that the 3 feet per 

s ec ond was r etrograde . You pointed that out and I got to  

thinking that that ' s  retrograde and we ' re c loser to  apogee 

than to perigee , and is that really the thing to be doing? 

I tri ed to  fi gure out a c lever way to  do this  and let orbital 

mechanics work for us . I finally took it back out just to  get 

ours elves s afe . About that t ime we picked up the gr ound and I 

felt that t he ground never really under st ood the que sti on I was 

asking them .  Did I have a good state vect or? I showed a 

6 . 3  perilune . I f igured that i f  I had a good stat e  vect or when 

it s tarted I was still s afe and t hat ' s  no s-vreat . But their 

numbers were showi ng me in a 9-mi le peri lune and I began t o  

wonder i f  maybe I had a bad state vector t o  start with . 

Finally , they had us brute force  at the bottom . I was r eluct ant 
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MATTINGLY to brute force from anywher e .  I felt that we had opened up 
( CONT ' D ) 

YOUNG 

to over a mile then and , at that point , I was ready to go and 

do a regular rendezvous , if  they wanted to put us together ; and 

let us us e orbital mechanics  ins tead of fight i ng it and still 

save the gas , When they told us to brute for c e  it , I gues s in 

my own mind I felt that we ' d  lost the ballgame . We were going 

to get back together for good . The flight guys are going to  

have to  give us  the data on  how much gas it  would cost . It 

was a pretty expensive thing . It turned out t hat using John ' s  

rendezvous radar , for line of sight , gave me a faster j ump than 

I c ould get out the window . We j ust never let it get away from 

us . We did whatever we had to . I had wonder ed what it would 

be like getting into the dark and doing this and we quickly 

found out . 

He was 600 feet out and he c ould see us because he was in the 

earthshine . He could s ee us perfectly . 

MATTINGLY You could s ee the outline of the LM .  The tracker light i s  

beautiful . You could see the outline and if  I had known that 

I would get there before earthshine st opped , I would have told 

them to turn out the tracker light because it was so nice . I 

kept worrying about when earthshine was going to  quit and 

what was out there . And throughout the entire thing , the 

only sensation of closure rate I had was John ' s  reading them 
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MA'fTINGLY out . The EMS and the radar were unc annily close t ogether . I 
( CONT ' D )  

YOUNG 

couldn ' t  believe how c lo s e  they were . But it was somewhat 

eas i er for John to  read me the range rate than for me to  have 

to take my stopwatch out and measure the c losure rate . And 

there was never a sensat ion , even when we were right together . 

We ' re talking about closure rat e s  like a foot a second . It ' s  

fabulous . That ' s  really fantastic gear . 

MATTINGLY I turned my spotlight on s o  I c ould s e e  him . And you guys 

YOUNG 

saw the spotlight , and knew it was o n .  I turned it  o n  at 

5 00 feet and we were st ill in earthshine and I couldn ' t  tell 

it  was on . So I said , well , probably earthshine i s  too bright . 

Well , then the earthshine di sappeared and we were somewhere 

between 300 and 500 feet , I don ' t  remember where , but the 

spotlight didn ' t do anything . We had to  be ins ide 300 feet 

for the spotlight to  be effect ive . At 300 feet , I c ould 

tell that the 1M was there . I could s ee a shape . And then , 

inside o f  that , the old spotlight was j ust fine . And they 

finally turned the tracking light on and I could see  it . 

That ' s  the old Gemini light like we us ed on Agena . 
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MATTINGLY But I was surpri sed that you had to be that close to get 

YOUNG 

anything from it . 

Stationkeeping? If flying airplanes in formation could be 

as s imple as flying two spacecraft , the whole world would be 

aviators because you could kill a rate . I don ' t  know how 

long we sat there without my touching a thruster . We j ust 

c ame up there and sat there and that was it . Stationkeeping 

i n  the dark , they asked us to dump the wat er and I really had 

no qualms about leaving the couch and going down and dumping 

the water . We started that in the dark and that was when 

you noti ced that we had been dead in the water with each 

other . I put the dump on and that spac ecraft translated 

away . Did you see that thing?  Right out the s ide . 

That ' s  a real gap of water coming out . Yes , j ust moved right 

out . 

MATTINGLY Really did . 

YOUNG I couldn ' t  believe it . 
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MATTINGLY Not fast , but it was unm i s t ak able that that ' s  what i t  was 

do i ng . And d i dn ' t  t ake much to c ounteract it , but t hat was 

s ure there , so I gue s s  I ' m more of a bel iever in FDO dat a now , 

t h an I was . 

Y O UNG Y e s , we s aw i t , relat ively speak i ng . 

MAT T I NGLY I gue s s  thi s i s  an appropriate t ime t o  make a c omment on i f  

you ever have t o  do a night r ende zvous . Do cking at ni ght i s  

g o i ng t o  b e  an ab s o lut e pi e c e o f  c ak e . It j ust c ould n ' t  b e  

s imple r . The r ende zvous , I t h i nk , b e c aus e o f  the ab s olute 

lack of any s e n s at i o n  of mot i on along the l i ne of s ight . 

Now , we d i dn ' t s e e  b ig r at e s .  But 5 feet a s e c ond , I ' m sure 

I c ould not have s e e n .  And that ' s  k i nd o f  rtn c omfort ab l e  i n  

t h e  d ark . You ' ve got t o  have one o f  tho s e  rat e  s y s t ems go i ng . 

R adar pr e fe r ab ly . And without that you don ' t  r e al ly want t o  

c ommit t o  thi s .  Be c aus e I t h i nk what will qappen i s  you ' l l  

b e  worr i ed that you aren ' t  c l o s i ng fas·t enough a n d  then all 

· o f a s udden the angular s i ze of that thing is j us t  g o i ng t o  

grow and with that b i g  mar s hmallow you ' d never s t op it . 
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I agree  with you .  You ' d  get the little marshmallow out of 

the way , hopefully . 

MATTINGLY Yes , that would have to be your technique . You ' d  have to 

YOUNG 

dump . Becaus e that big marshmallow j ust glides right on by . 

We did our s eparation burn on the next rev , aft er we ' d  gotten 

into  stat ionkeep and all that . And again I think we got out 

of sync and maybe should have done . I was trying to save 

g as at all cost s and when they gave me the separation burn , 

they gave me an attitude to go to . And I got the feeling 

that maybe they were unhappy that I elected to burn at 

three axes and burn in the attitude I was in . 

I think that with the small di fferences you can afford not to 

do that . Somebody ' s  got to keep somebody in sight . 

MATTINGLY When they told us the time was coming up , we had j ust a few 

YOUNG 

minutes  and the only way to get to the attitude they gave me 

was to go real fast and I j ust felt like my obligation was to 

save gas at that point . I went three axe s and kept you in 

s ight . I would do it agai n .  

I think it ' s  a good head , man . You don ' t  want to run two of 

those  things together out there . 



MATTINGLY The e i re burn after that was j ust s up er nominal , didn ' t  br i ng 

YOUNG 

the s ec ondary yaw gimbal on unt i l  aft er the gimb al check and 

the n  brought it on for redundancy . And we did r oll 90 de-

grees so that I had the two good gimbals in the yaw in the 

middle g.imbal plane . I made that one change to it , whi ch 

was no prob l em at all . We h ad s ome res i dual s  whi c h  were 

higher than I ant i c ipat ed , in fact , I got quit e a b i t  of 

attitude ex cur s i on on the burn init i ally . I was s urpri s ed 

that it di dn ' t  run as s table as any of the other burns . And 

you could s e e  the gimbal swi ng and the pitch att i t ude . Pitch 

and yaw were both moving . 

You may not have c hanged your we i ght , because o f  the RCS 

maybe . 

MATTINGLY Well , i f  that ' s  the c as e ,  I ' m  surpr i s ed how s ensit ive it i s . 

But we ended with some r e s i duals as a r esult o f  this at ti tude 

excur s i o n .  

YOUNG · You had t o  roll to get them out . 

MATTI NGLY And I got both r e s i duals in the two axe s  I couldn ' t  bur n .  

And I h ad to take one out and then roll and t ake the other 

one out again , to keep from firing over the SIM b ay .  I was 

j us t  s urpri s ed at the magnitude of the res iduals in all o f  
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MATTINGLY the three axes . I didn ' t  anticipate that . After that , the 
( CONT ' D )  

YOUNG 

rest of it was all nominal . Why don ' t  you pick up your s ide? 

I wanted to s ay I thought Ken handled that thing beaut i fully . 

I thi nk I ' m the guy that coerced him i nto taking that DELTA-V 

out that he put in , retrograde , bec ause I was really nervous 

about that . I didn ' t  really know . I think I remember you 

s aying 3 feet a second but I wasn ' t  really sure and we were 

too c los e to apogee to be doing that , and I j ust didn ' t  want 

to see the command module disappear behind one of those hills . 

I don ' t  think it would have ever happened but I didn ' t  want 

to see it . 

MATTINGLY I 'm sure i f  we had done it we would have been safe . My intent 

YOUNG 

was that once I c ommitted mysel f  to that path , I didn ' t  care 

how much gas it cost , I was going to fini sh it . But , I was 

worri ed about s agging below you , thrust ing up toward you and 

going underneath . You talked me out of that·. 

It was a good rende zvous . I don ' t  see how you could have 

played it any better . The closure rate was so slow , but the 

inert ial line of s i ght rates were j ust perfect . All the way . 

MATTINGLY I gue s s  it ' s  worth saying that we have di fferent impres sions 

here , but it ' s  my impress ion here that ins i de of half a m i l e  



MATTINGLY my COAS gave me better line o f  si ght rates than the radar . 
( CONT ' D ) 
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Outs ide of that , your radar was good . 

I f  you correct for what the needles are telling you to  do , 

you c ould b e  doing the wrong thing . It wouldn ' t  amount to 
-

a hill o f  beans in  the 1M bec ause you j ust t ake it right out 

agai n .  O n  the command/s ervic e  module , you would b � . s quirt ing 

out gas to  fix s omething that really didn ' t . need to  be fixed . 

You ' re goi ng to fix it  anyhow . 

MATTINGLY And then you ' re going to  t ake it o ut lat er . 

YOUNG So I reverted to the COAS when we started diverging and I 

DUKE 

t h i nk i t ' s  the right way . 

There , we were 20 minut e s  ahead and I figured we had that t ime 

line j ust beat to shreds . I figured we were going to  be ready 

to go down to PDI minus 1 .  

Everything worked except the S-Band steerable . Eighty-two was 

·nominal exc ept the steerable and it would not move i n  yaw .  

S o  that threw us behind on the up-links . And we had to manu-

ally do the P27s , whi ch impact ed the P52 dock . We mi s s ed 

everything else we did on order here . Everything else  was 

nominal , except for the RCS ; the RCS act ivation we had a 

double reg failure in system A .  
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And the first words were , "Open the ascent feeds . "  Charlie 

didn ' t  hear that s o  I opened the ascent feeds before Charli e  

realized what I ' d  done and h e  said , "What ' d  you d o  that for ? "  

Bec ause we j ust had a SIM that blew the whole mis s ion when 

we opened the asc ent feeds . 

So I closed them . 

So Charlie clos ed them and it turned out t o  be the right 

thing to do . I f  we ' d  left them open any longer we ' d  have 

probably overpressuri zed the APS , or gone too high on the APS 

pressure . People don ' t  realize that . And then after we ' d  

done that they called up and said don ' t  let the APS pre s sure 

get above 180 , whi ch we hadn ' t  even looked at . 

But those were the only two problems we had , the S-Band 

steerable and the RCS system A .  

We tried working the P27 together . Charlie would call it 

out and I ' d  punch it i n ,  but we were getting in each other ' s  

way ; s o  Charlie finally took the P27 and I went and pre s-

suri zed the RCS .  We were working the time line in parallel , 

s omething I could do on my side I would do at the s ame time 

Charlie could do on his s i de .  I think that ' s  the only way 

we stayed up on i t .  
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The PGNCS Act ivation and Sel f  Test was nominal . The Suit 

Loop Checkout was nominal . Everything was nominal except 

that yaw steerable . It was like s omebody forgot to  t ake out 

the "Remove before flight " pin or s omething . That ' s  the way 

it looked to me . 

The Landing Radar Self Test , we did that after undocking and 

that didn ' t  work the first t ime . 

It didn ' t  work the s econd time either . We were i n  a communi-

cat ions att itude and we were at perigee  and I don ' t  know what 

it was but it was reading erroneous numbers . The first time 

it read on the tapemeter , it read 8 000 feet and it ' s  supp osed 

t o  read s omething like 494 on the range rat e . It was reading 

t otally erroneous on the range rate , and the next t ime , the 

VERB 63 radar s elf  test where you set the gnomon flag and 

everything , was t otally wrong , and then we tried it again 

and it read the right range r ate , but the wrong altitude . 

And then , we got t o  an attitude where we weren ' t  pointed at 

the ground and the thing worked like a champ . 

It  was locked up , but we had such a super radar , that i t  

locked up o n  the ground . Becaus e on PDI we were locked up 

at 50 000 . So we think that ' s  what happened . 
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I don ' t know what happened , but it sure flunked . 

We didn ' t  do the Lunar Landmark Recognition because we were 

behind . The MSFN Relay we never exerci sed . Their c omm up-

link was loud and clear the whole time , but I guess  poor 

J im had his hands full hearing us on the down-link on the 

omni , unti l we got the 210 up . 

DAP Loads were nominal . The Rendezvous Radar Checkout we 

didn ' t  do , we tried it one time . 

Now wait a minute , this was j ust before undocking , John . 

This was the rende zvous checkout . That worked fine . 

Deployment of the L&nding Gear was j ust a clunk and it was 

down and there ' s  no doubt in anybody ' s  mind . 

Undocking was nominal . Separation was nominal . Like you 

s ay ,  we didn ' t  do the Landmark Recognit ion and the MSFN Relay . 

MATTINGLY We skipped the landmark tracking that we did after DOI .  I 

gue s s  that deserves a couple o f  words . When we get through , 

I ' ll come back to that . 

MATTINGLY I guess  it was significant that we were able to get both the 

trai n i ng landmark and the landing site on the s ame rev and 

track them both . The auto optics  and all that really worked 

c 
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MATTINGLY like a champ . The thing that surpr i s ed me and ,  I don ' t  
( CONT ' D ) 

YOUNG 

know i f  anyone has mentioned it and I j ust didn ' t  l i sten , but 

when you look through those optics  at the Moon , you ' re really 

getting a dose  o f  heat i n  your eyebal l . I think you s hould 

never do more than two landmarks together , and you really 

should do only one , on any rev , becaus e your eyes were very 

s ensit ive t o  looking at that bri ght c onc entrated light . And 

you c ould feel the heat when you put your eye t o  the t elescope . 

Let me tell you what Ken did the day before  we started all 

thi s , into  low Sun angle . He tracked landmark 16-3  the day 

before , on OJT training day and how many marks di d you get it -

four , five ? Ten? He ' d  been s et up to track the OJ'I' land-

mark . He tracked that one and then without changing att it ude 

he put in the new landmark for the 16-3 , whi ch is right at 

the landing site  and tracked that son of a gun , the day be-

fore we were suppos ed to  go down and land a� the low Sun 

angle . I don ' t  know how the ground will us e that data , but i f  

they had been able t o  collect that data inst ead o f  the OJT 

landmark data , man , we ' d  been in Fat City .  I don ' t  know i f  

they did c ollect it . 

��TTINGLY The reason we didn ' t  plan to do it  that way , was that when we 

s et up the Flight Plan originally , the landing site  was going 

t o  be in the dark on DOl and then with the month slip the 

: :  C.O.N.iiP:ENT IAL 
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MATTINGLY landing site slipped out in the daylight so that it was in
( CONT ' D )  

YOUNG 

feasible to do that . That was a pen-and-i nk thing I wrote 

in because I wanted to look at the landing s ite early and 

we stuck it i n  there .  

My suggestion would be i f  the landmark i s  going t o  b e  i n  

daylight at all , get the landmark at the landing site , 

rather than fooling around with something . Even i f  he doesn ' t  

get the data that will give him a chance t o  do some landing 

s ite recognition , whi ch he ' s going to need for the next day .  

After he get s the dat a ,  there ' s  one big block you could 

forget about worrying about . 

MATTINGLY That P24 sure i s  a smooth running progr am .  The auto optics  

YOUNG 

did not put us on any of the targets , directly . We always 

had t o  correct them , but once you got going on it , that thing 

was really ni ce and smooth . Super easy thing to do ; the only 

diffi c ulty you have at low altitude is  target identi fi cation . 

I ' d  be willing t o  see what your landmarks tracking did for 

the state vector . 
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9 . 0  SEPARATION THROUGH LUNAR MODULE TOUCHDOWN 

9-1 

We ' re j ust going to talk about the lunar module . Prepara-

tion for PDI was nominal , except we didn ' t have any comm .  

W e  had to  g o  to a different att itude than we expected, t o  

maint ain high gain . We n ever did get to see the ground.  

DPS /PDI Burn and Performance . 

I think it was nominal . The radar lo cked on at 50 , 000 feet 

which is amazing . 

Let me say say s omething about that . A s  we were coming 

around the corner for PDI , we didn 't  have the high gain 

and our yawing was 20 degree s  for the descent . Charlie  

says we were on  the omnis  and we c ouldn ' t  get lockup for 

the stat e  vector that we needed to do PDI . About 12 minutes  

prior to PDI , Charlie sugge sted that we roll right 20 de-

grees .  We rolled right 2 0  degrees ,  and it improved the 

comm margins considerably . I think it ' s  something that 

everybody who ' s  going to work omnis  should think about , 

putt ing the omni ant enna toward the Earth as best they can 

to get that update , because it was 12 minutes  before we 

got that update . I figured we were almost in another 
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waveoff s ituat ion . That was a good suggestion and we did 

PDI from it . Off-nominal , we did it from zero yaw all the 

way down . 

The engine worked j ust as advert i s e d ;  throttledown came 

right on predict ion , and the profile we started high and 

t o  the south , about 16 , 000 feet high as a matter of  fact . 

16 , 000 feet high? 

Yes , we start ed about 66 , 000 fe et . 

And we were about 16 , 000 feet to the south al so . 

Right after throttledown , we were back on stm1 dard profile . 

Yes , it was really beaut i ful . 

Adequacy of  Procedures and PGNS Performance dur ing PDI was 

nominal . 

Spacecraft Trimming and Systems Status During PDI . Nominal . 

Yes , a couple o f  things here , John . We didn ' t do the COAS 

cal ibration or the LPD cal ibrat ion due to b e ing b e h in d ,  

thanks to  the c omm problems o n  that first rev . A s  i t  turned 

out , everything was perfect . 
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Yes , and as a matter of fact , for any reasonable rende zvous 

or any reasonable landing , the COAS calibrat ion and the LPD 

calibration are j ust something to  take up t ime in the time 

line . Those things are done on the ground,  and they ' re 

done perfectly adequately , based on our experience . And 

it costs you gas too , because they ' re 2 degrees per s econd 

maneuvers  to get to them and they perturb the orb it . 

I ' d j ust like to add a comment on it . I f  you consider 

trimming RCS maneuvers in the LM , there ' s  no question in 

the real world that the thing is maneuvering . You can tell 

what j et s  are firing . You can in fact hear the j et s  when 

you have your helmet off , At 2 degrees a second in the 

lunar module , you can feel the rotation rate . L ike Ken said 

yesterday , I never felt the rot ation rate in the command 

module , but in the 1M at 2 degrees a second , you can sure 

feel it . And no question in your mind which way you ' re 

going and whi ch j et s  came on . 

The Radar Tracking Att itude was not as planned .  

Not a s  planned because we were lat e  doing the rendezvous 
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radar checkout . But onc e  we got the att itudes on that 

first rendezvous with Ken , the radar work ed . 

That preparation for PDI was sort of  off-nominal in that 

we had a wait and a GO for PDI . We had - was it two revs ? 

It was after the no e ire burn . 

It  was the third rev . Six hours . Okay , so  it was three 

revs . During that t ime , we did a couple o f  P52s to keep 

the plat form warm . In addition to the one that we did ,  we 

missed a rev of doing P52s in there somewhere . But there 

weren 't  any torquing angles . That ' s  really a good plat form . 

There was no gyro dri ft compensat ion required no PIPA 

bias . In fact , we never had any update , even aft er s itting 

on the surface for 73 hours in power backup , they didn ' t 

change anything . 

The VHF Range was in good agreement with radar . The radar 

tracking att itude was right on , but we did it on the back 

s ide of the Moon j ust prior to the e ire burn . The first 

one that we did , somehow , I didn 't  get a main load block . 

It was in the dark and I was point ed at the tracking l i ght , 

but it wasn 't  l ike the usual tracking l i ght . It probably 

had something to  do with Ken ' s  att it ude . I j ust got a very 
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faint light out there , and I didn 't have a main load block 

and I couldn 't  get a lockup . So we did another one for the 

rendezvous . We knew aft er we ' d  run i t  for an hour and a 

half that it was going t o  work . 

MSFN Acquisition via PCM High and Update Pads . 

We had a pretty tough t ime with the high b it rat e ,  due t o  

the l o s s  o f  steerable . 

Charlie , I don ' t  know . They weren 't  getting lockup coming 

around the PDI ; man , I was really sweat ing that when you 

said , roll , let ' s  take the yaw out . And we did it and they 

got lockup . That was a cool move . That put the omni antenna 

right at the Earth . That may have been j ust the margin that 

we needed , 12 minut es prior to PDI . I thought we were in 

trouble then . 

Me , too . I thought it was really gone . The up-link was 

always clear , and we didn 't  have any garbled transmi ssions . 

So I had no trouble with the pads . �he ground kept saying 

that we were really noi sy ,  really horrible .  S o  I used a 

louder voice . I know on Apollo 10 , we had a couple of revs 

of that and it ' s  really miserable trying to get things 

passed back and fort h .  
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We sure did ,  didn ' t  we , come to think of it . 

The only thing I can say on Att itudes and Pos it ion i s  that 

the preflight t ime line that we flew unt il e ire , we did all 

those att itudes and maneuvers except for the one to the 

landmark t racking or viewing , and we had to get a high gain 

lockon so we were pitched up and didn 't  see the landing 

s ite . 

Yes , i f  Ken had done the eire burn , we wouldn ' t  have had 

any trouble doing PDI on that rev , so I think that the de-

c ision to cut a rev out of the t ime l ine was perfectly 

safe . It didn 't  work out and there may be other reasons 

why it wouldn ' t  work out in the future , but if you think 

po s it ively , there ' s  no reason the t ime line itsel f  doe sn 't  

constrain it  to doing the PDI after the first rev. 

Even with all our communicat ions problems '· in doing the 

manual updates  to P27 , we got a little behind there . But 

by the t ime we got t o  e ire , we were caught up . And I agree 

with John . I think that the t ime l ine was adequate and I 

recommend it for 17 , if  they plan to get out first . 

One thing in favor of gett ing out first i s  you ' ve already 

got your pres sure suit on , and you don ' t  have to go through 

all that Mickey Mouse again . Boy , I tell you , that taking 
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that rascal on and off , you got what I con sider the worst 

part o f  your prep already done . And I think that ought to 

be considered as a factor in this business . 

The LPD Att itudes and Accuracy ( Calibrat ion ) .  I think the 

LPD was perfect . I don 't  have any gr ipe s there what soeve r . 

When we pitched over , we were north and long and you could 

see that . I was just lett ing the LM float in there unt il 

I could see where it was going . I took out the north be-

cause according to our preflight maps , the north country 

was a little  rougher .  There were more contour lines up 

north than down south , so we took those out and when we got 

in close , we backed up a little and put in some rear updates . 

I don 't remember how many there were . But at pitchover , 

you c ould see ( just l ike preflight ) Gator , Palmetto , and 

Spook , and the invert ed deep shadow pattern through Stubby , 

Wreck , Trap , Eden Valley , and Cove right into Spook , al-

though at 15-degrees Sun angle , it wasn ' t  as apparent . Of 

course , we had already seen the landing s ite on two other 

occasions when we were flying over it because of the 

three-rev slip . There ' s  j ust no · doubt in your mind when 

you ' re at pitchover , and the first thing you see was South 

Ray . There was some question about whether we ' d  see the 

ray patterns at t he low Sun angle , but there ' s  no doubt 
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that we were seeing the ray patt erns from South Ray at 

pitchover , and there ' s  no doubt , at least in my mind,  as 

to where that machine was flying to . And it was a simple 

matter to redesignat e  to the south and back up a hai r .  

We ' d  agreed that I was going to  look out s ince I had two 

good craters on my side ,  and it looked j ust like the 

L and A .  

In fact , it was working so well I was tempted to let it do 

the thing all by itsel f ,  but the t rouble i s  we got down 

low , and I could see that we were going to  land in that 

pothole down there . We took over , I gue ss at about 300 feet , 

and pitched forward a littl e , and we could see the surface 

all the way to the ground . Right clo se in there out of my 

window , I could see that c rater down there , so I went for-

ward a little bit and landed . I counted one-pot ato after 

we got the cont act light and shut the engine down ; even so , 

I think that we fell about 3 feet . I think we ' re very 

fortunate that the landing was so flat because I really 

couldn 't j udge the slopes . We j ust lucked into almost 

zero roll and a couple of degrees  or 3 degre es pit chup , 

and of  course we ' d  taken the yaw out . When we redesignated 

to the south , we must have had 30 degrees of yaw and took 

. it back out . L ike I say ,  at that Sun angle , we could see 
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the rocks all the way to the ground and I think that was a 

great help . From 200 feet on down , I never looked in the 

cockpit . It was j ust like flying the LLTV ; your re ference 

is to the ground out s ide .  You had another thing that nobody 

has ever remarked about before , and that was the shadow . I 

really didn 't  have any doubt in my mind how far above the 

ground we were with that shadow coming down . I had no 

scale o f  reference to the holes but with the shadow out there 

in front of you and coming down , it really t akes all the 

guesswork out of it . For that kind of a Sun angle , if the 

radar had crumped , I don 't think you ' d  have had a bit o f  

trouble i n  j ust going right i n  and landing j ust like a 

hel icopter . First , we could see the thing up all the way 

to the ground ; second , the shadow was right there to help 

you with the rate of descent . When Charlie says you stopped 

and you ' re hovering ,  there wasn 't any doubt in my mind that 

I was hovering . I could look out the window and see that 

we ' re hovering j ust l ike a heli copter . We were well into 

the dust , maybe 40 or 50 feet o ff the ground,  when we ' re 

doing that . 

Change in Appearance of Features , Di stance Est imat ion o f  

Landmarks .  I think because we practice so much with the 

L and A ,  we had a pretty good hack on how far away we were 
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from things . And the only change I ' d make ( and I don ' t  know 

how much  o f  a change it i s ) i s  that after we got out and went 

up on Stone Mountain and looked back , you could see Double 

Spot and you could s ee the lunar module , and it looked as 

if we were maybe 70 or 80 met ers further east than I said 

we were originally . That ' s  j ust a gue s s  because we ' re sit-

t ing up north on a hill and looking back , and you could see 

Double Spot . And the lunar module appeared to  be s itt ing 

in a hole over behind Double Spot , and it ' s  almost in a 

direct line from where we were on Stone Mountain . So we 

must have come very clo s e  to  l anding exactly where we were 

scheduled to land in the first plac e .  And I emphas i ze again , 

the only reason for landing t here was to get a spot that 

wasn ' t  so hilly . Preflight , that region around Double Spot 

was the only flat place on the map as far as the contour 

lines  go . I think it was a mistake . 

It turned out , I think , the flattest spot that we saw on the 

whole t raverse was up to southeast of N orth Ray Crater in 

that valley past Palmetto . It was a broad smooth valley 

and hardly any craters in it at all . No rocks . 

No  rocks at all , and on the contour map , that looks pretty 

bad . 
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But it was about where Dog Leg was mapped,  in that area , 

back o ff to  the right there by the traverse . I had a good 

feel at pitchover of exactly where we were ; once we got to 

the ground and I looked out John ' s  window , I felt like I 

could reach out and touch South Ray and Stone Mountain . 

They j ust looked that clos e to me . I had a tough t ime 

est imat ing and I knew they were 5 kilomet ers away and I 

j ust had a tough t ime estimating distances o f  big fe ature s ,  

once  we got on the ground . 

On a clear day , the mountains are 40 miles away and it looks 

like you ' d  be there in 4 minutes . It ' s  the same thing on 

the Moon . We kept going over rises  and I kept thinking , 

here ' s  Stone Mountain ; and then we ' d  go over another , and 

it wouldn ' t  get you there . 

There were lots of ridges between us and that mountain . 

It was n ' t  apparent when we fir st looked out the window . 

I know people have remarked on thi s  before , but there ' s  a 

lot more light in that vehic le than there is  in the lunar 
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module s imulator . I don ' t  know why they want to  keep it s o  

dark in  there , but we di dn ' t have any trouble r eading any of 

the gages . Somet imes we get in the LMS and everything is  all 

t urned out in  ther e ,  and it ' s  j ust like normal light . We 

never did have any trouble s eeing any of the instrument s .  My 

subj ect ive opinion of the l i ght produc ed by those ut i lity 

lights was much better than it is in the simulator . 

In the dark , we had the int egral lighting up and the s ide 

panels on , and that was about all you needed . 

I c ouldn ' t  j udge slope out the window worth a hoot , and that ' s  

the truth , even down low . The ground looks flat but I 'm sure 

it would look flat if it had been a 6- to  8-degree s lope t o o . 

I don ' t  see  any way around that . I ' ve done a lot of  helic opt er 

flying , looking at s lopes and you can ' t  j udge slopes in a heli-

c opt er from 100 feet on down very well e ither . And that ' s  the 

way it i s . But I don ' t  think you ' d  be  in any trouble if you 

touched down within 10 or 15 degrees of being straight up and 

down . It ' s  going to bother you some in  deploying gear off the 

lunar module , but it i sn ' t going to bother your performanc e .  
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Hovering and Blowing Dust . We did a hover for a short period 

of t ime there at about 40 feet off the ground , and the rat es 

were practically zero and there was blowing dust . 

It started at about 8 0  feet , John . 

Yep , 80 feet . C ertainly ,  it started there and it got a lot 

worse ,  but you could still s ee the rocks all the way to the 

ground . The surface features , even t he crat ers and with s ome-

thing like that - which really surpri s ed me . I was expecting 

two things : either the dust would be so bad we c ouldn ' t  see 

anything , or there probably wouldn ' t be as much dust as there 

was . Poss ibly , it ' s  the 15-degree Sun angle that did all that . 

Because there ' s  certainly plenty of dust down there to blow ,  

and there ' s  nothing thin about that regolith around the LM .  

How about that Zero Phase? I never noticed it . 

Firs t ,  the thing start s out as a Sun c oming gnd that turns to 

a shadow .  That was zero phas e gett ing better all the time . 

I was exc ited at that time . 

Yes . When you said ,  here  c omes the shadow , that was befor e I 

had s een it . In fact , you were watching it out your window 

and I looked up there and I saw it , and I said ,  "Yeah , man ,  
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t here ' s  no doubt , " and that baby got bigger and bigger and 

dropped r i ght down in front of us , and man , that ' s  a good gage . 

Was it?  

Yes , we  saw it  in  a film . 

I t  looked j ust like that one in the LMS . 

I don ' t  know i f  you know thi s , Deke , they had a shadow for us , 

and I guess  we ' ve been us ing it . I n  fact , we ' d  been pract i c ing 

without radar a c ouple of t imes j ust  to s ee what you c ould do . 

The thrust-t o-weight rat i o  in our lunar module i s  such  t hat 

if you ' re at 100 feet and you have 20 feet a second down , i f  

you g o  t o  full t hrottle , you ' ll have that a l l  killed befor e  you 

hit the ground . So we ' re looking at very high s ink rate 

desc ent s o ff-nominal with the shadow . Man , it really makes a 

di fference when you ' re looking for it . A c rat er from 

50 , 000 feet looks like a crater at 5 feet , that ' s  the bad 

part of it . But with a shadow , as it get s bigger , you know 

you ' re gett ing c lo s er . 

Touchdown . Est imate of Verti c al and Horiz ontal Veloc ity . It 

wasn ' t  much . 

When the c omput er said level o ff ,  we leveled off at about 

40 feet off the ground . I think you had a good feel t hat 
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it was leveled off . There was no quest ion in your mind that 

you ' d  st opped c oming down . I remember seeing them at about 

a minus 0 . 7 .  

And then we pitched forward again .  I didn ' t  want to  g o  back-

wards at all . 

But the needles wer e great . 

And from looking at the probes , we must have c ome pretty much 

straight down . 

Every one of them had folded straight up . 

Signi ficant Impact and Vert i cal Motion Sensations . When we 

got the contact light , I c ounted the one-potato and shut the 

engine down . The thing fell out of the sky the last 3 feet . 

I know it did .  I don ' t  know how much we were c oming down , 

maybe a foot a s ec ond . 

I don ' t  remember exactly , but about 1 . 8 ,  I think I saw , right 

before t ouchdown . 

Engine Shut off and Probe Contacts  Pad Cue . 

Dave had the s ame slow desc ent too , and they had the same 

sensation that when you shut the engine down , the LM really 
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free falls . I think a s ofter landing would be a 3-foot-a-

second descent and allow the tailoff t o  cushion you as you 

c ont inue down because the gravity r eally had us . I had a 

definite  s ensation of falling when you shut down . 

I don ' t  see what you ' re talking about . If you got 3 feet a 

second and you fall when you shut the engine off - -

If you ' re leveled off , 5 feet above the ground and stopped 

the engine , I think you ' ll ac c elerat e  faster t han i f  you c ame 

down at 3 feet a sec ond when you got contact and j ust kept 

c oming at 3 ,  then that 3 feet a sec ond i s  c onstant . And by 

the time you can s hut the engine down , you ' ve already hit the 

ground at a 3 feet a second versus the gravity acc elerat ion 

type fall . 

YOUNG I ' m not sure that ' s  true . 

MATTINGLY Seems like the only way that c ould be  s oft er i s  if you ' re 

saying the engine would be  running when you hit the ground . 

DUKE Yes . 

YOUNG You could do the same thing by wait ing a little longer t o  shut 

the engine down . 

DUKE That ' s  right . 
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With all those bloody rocks around there , I don ' t  s ee - we had 

a lot of choice . Just want to make sure you were on the ground . 

Yes , it ' s  a definite warmth ,  but there ' s  no doubt that the LM 

c an hack it . 

Did you get any stroking of any of the strut s ?  

I don ' t  feel that there was becaus e that first st ep was a 

biggy . 

MATTINGLY You were talking about if you back into that crat er behind 

YOUNG 
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you , and that gear i s  only going to help you if you can stroke 

it , i sn ' t  that right ? It s eems like there ' s  some advantage to 

hitting the ground hard . 

No , Ken . I wouldn ' t  stroke that gear , man . I ' ll t ell you , 

that would really j ar your t eeth . I ' d  rather have them cut 

off a couple feet j ust to  get me closer t o  the ground . I 'm 

only talking about the slope , 

If you land on the upslope , the rear gear as you fall down 

c ould very well stroke . 

If the rear strut had been over that hole , we ' d  have been 

j ust like the Apollo 15 guys . We would have been landing on 

the first 3 and the engine bed . It really dropped . 
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We had about 4 perc ent on the fuel and 6 perc ent on the 

oxidi zer ,  and we had j ust gott en a desc ent warning light . 

Things never matched up the whole ��y down . They were running 

2 to 3 percent low on the oxidi z er s ide . 

We had 4 percent fuel and 6 perc ent oxidi z er .  That ' s  about 

a minute of hover t ime or better . 

I remember their saying descent 1 ,  and the quant ity light was 

on when I looked up to check the syst ems aft er shutdown . I 

don ' t  r emember their saying a minut e ,  giving us any c all . 
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The postlanding powerdown was nominal . 

We had a few changes because of landing 6 hour s lat e .  They 

had us power down the AC bus and also the LGC DSKY breaker to  

save power , and all  that worked just great . I thought thos e  

proc edures came up in good shape . We just float ed r ight t o  

the checklist for thos e changes and then we were right on . 

The trouble with pulling the mi ssion t imer i s  you lose a 

clock , and that makes the emergency lift-off t imes absolut ely 

meaningles s .  You don 't  have any idea what time it i s . We 

kept gett ing a block and lift-off t ime and I didn ' t  know what 

to do with them .  I didn ' t  know what time i t  was .  

We had no idea what GET was ,  but we had a Houston watch . 

They ought to  read them to  you in Houston t ime , then you can 

use your wri stwatch .  

What you would do in  the  real world if you had to  do  an 

emergency lift-off at one of those t imes , you had c ontact with 

the ground , you would roughly use that t ime to get you powered 

up on time and have the ground c ount you down t o  the s ec ond 

for the lift-off . 
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But these are no-comm t ime s . 

That ' s  c orrect . 

Then , they wer e worthles s . 

It s eems to  me if you lose  your t imer , you aren ' t  going to 

hit  it on the second - you may hit it on t he minut e .  

You ' re r i ght . I highly rec ommend t he proc edure that we used 

for parki ng that platform in gimbal lock . And we parked that 

beauty for 71 hour s ,  and we didn 't  even have a PIPA bias or 

gyro dri ft updat e .  And , it j ust worked like a champ . 

Vent ing was nominal . Landing s ite ori entat ion was about as 

flat as you can get . Like I said , "It ' s  more luck than skill , "  

( laughter ) . I hate to admit it , but it ' s  t rue . Twenty-five 

meters either way and we would have been on a 10-degree slope . 

It ' s  l ike landing on a c arr i er . 

Add 15  meters to that , and we would have been in a hol e .  

I had a good feeling t hat we knew j ust about where we were 

when we touch�d down . That big  ridge was on ?ur maps and had 

Smoky Mountains right out my window . John had c alled Double 

Spot going by , and I c ould look south and see all the land-

marks down there . We had a good idea we were within a c ouple 
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We could have almost triangulated off Stone Mountain with some 

kind of c ompas s .  You c ould have sai d ,  out there at 10 : 30 I 

see a ridge line and a crat er . You c ould have done that and 

from one window you could have triangulat ed yourself in . 

There wasn ' t  any r eason to do that . 

Here i s  a problem that was annoying to both of us . The night 

before , we filled the drink bags full of orange j uice in the 

CSM ;  and the next morning prior to suit donning , we put them 

in the suit . Every t ime we bent our head , the microphone 

would get caught in the drink bag and put some orange juice 

into the air in zero gravity or would squirt the side of your 

face . Charli e really got covered up with it . It really was 

an annoying problem . 

My valve was r eally bad . 

Mine didn ' t  work all the t ime , and I was really being careful . 

I ' m sure it got all over us because once  we got on the surfac e 

and looked up at the lunar module , the travano c over had orange 

j uice  all over it . It was in dot s ,  less than 5 percent , but 

there was a lot of orange j uice on the travano cover . I ' m 

sure orange j uice i s  something you don ' t  want to  float around 

on wir e  bundles . I think we need something to  stop up that 

hole in z ero gravity and in one-s ixth gravity unt il you are 

ready t o  us e it . Maybe a c ap that fit s on the end of it that 

l 
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you c ould pull with your t eeth would work . I t hink it ' s  

es s enti al when you ' re going out for a 7- or 8-hour EVA , you 

have to have s omething in that suit to drink . 

Yes , that really saved me out t her e .  

I took my suit off and didn ' t  put the drink bag i n  right for 

the first EVA . I didn ' t  get anything to dr ink while I was out 

on the Moon and that was bad . I sure could have used a drink 

about half-way through . You do sweat a lot while you are out 

there . You sweat in your hands , you sweat at t he back of  your 

neck , and you sweat on your feet where you don ' t  have wat er 

cooling . We should have one that doesn ' t  spend its  t ime wett ing 

you down . And t here was another problem as soc iat ed with thi s . 

Before we went out the next day , Charlie had to  c lean the orange 

juice out of his  microphone to get it to work . We wasn ' t  

transmitting at all . 

On VOX . 

He had a c omm carrier with one mike gone becaus e of a bust ed 

wire and had to suck t he orange j uice  out of the other mike 

to get it t o  work . Now t hat ' s  a pretty marginal operat ion 

( laughter ) .  
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of mi grat ed up that microphone in under my helmet , and this 

whole side of  my head was j ust c aked with j uice . 

Charlie looked l ike he had been shampooing with j uic e .  

It was really terrible . 

The whole side of hi s fac e was j ust one big mas s  of orange 

juic e .  We got it on the helmet seal between the sec ond and 

third EVA . We c leaned the orange j uice off the helmet s eal 

bec ause we couldn ' t  get the helmet s unlocked and off . I 

thought we were going to spend the night in the pressure suit . 

DUKE It really wasn ' t  on the 0-ring ; it was where the two surfac e s  
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mat e t ogether . 

Yes . 

The stuff had s eeped in under there . 

The vacuum dried out that thing , and left the glue there . 

When it was time to  take the helmet s off , I c ouldn ' t  get 

Charlie ' s  off and he c ouldn ' t  get mine off . I t ell you ,  I 

thought we were going to stay in the pres sure suit . ( Laughter ) 

I c ouldn ' t  pull the button out , and I c ouldn ' t  get it to  

slide . 
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The button would c ome out , but I c ouldn ' t  make it slide up 

or down . 

MATTINGLY I f  that ' s  the c as e  with both of you , then i s  that really a 
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case  against the orange j uic e ,  or i s  that something els e ?  

It ' s  t h e  orange j uice .  

Mine was leaking , too . At least , it wasn ' t  leaking as bad as  

Charli e ' s .  

It was enough t o  s olidi fy when he stepped out on t he surfac e .  

Where you get the problem with the orange j uic e i s  during the 

prep . It ' s  not bad onc e you get on t he Moon . It ' s  not bad 

because you ' re not bending into  it all the t ime . While you ' re 

doing a prep , t her e ' s  a lot of looking down you have to do , and 

every time you bend your head forward and wrap your microphone 

ar ound that thing and pull back , that works .the plug and it 

squirt s in your ear .  It ' s  already under pr es sure , because 

you have 32 ounce s  in ther e ,  and you ' r e  bending forward so  

your chest i s  pushing on  it . It ' s  j ust like a pump that pumps 

orange j uice right i n  your mout h ,  your fac e ,  or ear . 

Maybe you c ould des ign a valve l ik e  the one for Skylab . 
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Des ign one that works . Well , I ' ll t ell you , I really believe 

that by having a lot of something to drink in a pre s sure suit 

i s  a way to go . I think it sure helped me and Charli e out on 

the surface ,  but it c ertainly got to  be a problem with  orange 

juice floating around the c ockpit as an electrical c onductor . 

With it float ing all over you and gett ing in your c omm c arri er , 

it ' s  a problem ;  and then float ing down in  the neckr ing or -

wors e  yet would be gett ing it on the neckri ng s eal where you 

c ouldn ' t  lock that helmet . In training , we had orange j uic e 

get on our neckring and the only way they c ould get the thing 

locked was t o  go back and take the nec kring apart and c lean 

the residue out of those  locking dogs . They took the whole 

helmet apart and cleaned it out . That ' s  the only way we c ould 

get it  t o  work . That would b it e  you in  lunar orbit , bec aus e 

I don ' t  know how to do that ; I don ' t  know how you t ake that 

neckring apart . 

Even with all thos e  problems I 'm glad we had s omething t o  

drink . 

Yes , I am too . Now whether it has t o  be  orange juic e ,  I don ' t  

know . Maybe plain water would do . In fact , for the fir st 

EVA , wat er was what I had in mine . I drank the bag the day 

befor e .  Maybe they c ould fort ify the water with the potas sium , 

i f  they insist on that being there - or maybe there would be a 
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pill you c ould put in there . I don ' t  have any idea \.;rhether 

it  would make any difference whether you did it or not . 

They should be  able to  make that valve so  that it doesn ' t  l eak . 

They overdid  it . 

It  doe s  exact ly what it ' s  supposed t o .  The trouble i s  every 

t ime you c atch  your microphone in it and pull back it pull s 

the valve forward and it works j ust like it ' s  supposed t o ,  

and when you let up on it , it stops . But I mean it ' s  s ort of 

a rock and a hard plac e .  If  the microphones c ame around your 

nose you wouldn ' t  have this  int er fer ence  problem with the 

thing but that would be a big redesign .  

I don ' t  think it would b e  worth it . 

I think they c ould make a little soft cap that you c ould pull 

o ff with your teeth bec ause you sur e  don ' t  want it leaking on 

you at zero gravity . 

That was really t errible . 

It c ould drown you. Charli e  was in there with a helmet full 

of orange j ui c e  when we were c oming down to PDI . 

Was it your plan to leave the helmet s on onc e you ' d  landed or 

go· straight out for EVA? 
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No , no , we were goi ng to take them off . 

So we c ould put a c ap on there that you c ould t ake off aft er you 

you t ake your helmet off . 

T ake it off , j ust prior to donning your helmet for the EVA . 

Yes , with your hands . 

It ' s  a piece of c ake getti ng out of those  suit s . It sure 

fills up the cockpit ; they s eem t o  be fatt er than all those 

old training suit s .  We st owed them back on the engine c over , 

but we still had enough room t o  do everything . 

When I unstowed the hammock and climbed on the t op of the suits 

I wasn ' t  s leeping on a hammock ,  I was sleep ing on a bed because  

the suit s were r i ght underneath me . The suit s  were up into the 

hammock about 3 inches . So I wasn ' t  suspended , I was laying 

on top of the pres sure suit s .  It ' s  kind of an unusual pos iti on 

bec aus e it - it get s right up under your bac k .  

A s  I r eport ed , the f ir st two night s  I t ook a Seconal . It 

helped me . I s lept really well  all three night s on the lunar 

surfac e . 

The fir st night I was really warm and I had t aken all the gear 

off and hung the FCS and t he WMS up t o  dry and slept in the 

sleeping bag with nothing on . I woke up in the middle of the 
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n ight and my feet wer e  freezing . So I turned around and put 

the I SA over my feet and went r ight back t o  s leep .  Worked 

like a charm. But the next c ouple of nights I slept in the 

LCG because it was r eally c old at night . 

Chilly at night . You needed a s leeping bag . Even with the 

LCG on , you needed a sleep ing bag . You didn ' t  need it when you 

started to sleep but by the middle of t he night , at least , 

I ' d wake up in the middle of the night and I was c old and I 

wanted to  g et i n  that bag . The hammocks were great . 

Yes , I thought s o ,  t oo .  

We had too muc h  food . Dave said that they at e everything . 

But we c ouldn ' t  have possibly eaten everything . 

We did our best ; we did pretty good on them .  I thought we were 

only g ett i ng two meals a day and I thought we did eat pretty 

much of everything , as the log wi ll show . I think we left out 

the frankfurter s  or s omething else like that . 

I ' d  like to  s ay " atta boy" r ight now for J ohn C ovingt on c oming 

up with those new proc edures . Since we slept first at least 

I think it was , John . The Lunar Surfac e Checklist , his part 

of it was j ust out standing . It was reorgani zed in  real t ime 

and we never had a feel i ng that we were pillar to post in  that 
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checkli st . We had to  flip pages but it was all flowing well 

and once we got in it , it led us in r ight back where we were 

back in sync by the time we got the prep c ard that we us ed , 

the cue card . He had done a lot . Those t hings wer e well 

organi zed and I thought those set of proc edures for the pr eps 

and posts flowed smooth as glas s .  

Yes , I do , t oo .  We might as well take the prep and post all 

in one bunch .  Every t ime we took the suit off - it ' s  real 

handy that the thing i s  standing up by itself in one-sixth 

gravity . It ' s  really handy for you to c lose the z ipper up t o  

lube the pressure zipper and get those connectors before you 

put the thing away for the night . On the s ec ond and third EVA , 

becaus e everything was really getting dirty , and I don ' t  know 

whether it ' s  a real problem or not or an imaginary problem , 

we were really getting c onc erned about whether we were going 

to be able to do things like fast en the c onnector s . So we were 

taking spec ial care to  lube everything and , therefore , we 

ran out of lub e .  

We had one left for the zipper on EVA- 3 .  

I think you should have some more lube i n  c ase you do get to 

a s ituation wher e as you ' re doing your last donning , something 

is  not working right and you need to  go back and lube it again 

to make sur e .  
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No . 

t owels to wipe around t he out s ide of the c onnector s . And the 

wri st r i ngs - it was n ' t  in the 0-r ing part that was so st iff -

it  was the mat eing surfac e b etween the suit and the sliding ring . 

Yes . That ' s  been remarked on befor e . Somebody said they 

taped thei r  wrist ring but that seems t o  be like a c luge . 

I think they should c ome up with something t hat keeps the 

dust out of the wri st r ing . Maybe an overflap that you Velc ro 

on the other s ide of it to keep the dust out of there becaus e 

I j ust  don ' t  think you should have a problem donning and 

doffing . We r eally got a lot of dust and I don 't see really 

any way out of it when you ' r e  picking up a bag on the Moon 

and you ' re holding a bag and Charl i e ' s  dumping the dirt in there , 

the dust goes all over the plac e and it ' s  just as  easy for i t  

to go down your shirt sleeve as  not . The fact i s  we had both 

dirt and rocks underneath the flap that you rai se to get the 

glove open . 
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Well , t o  pinpoint , EVA prep , PLSS donning and che ckout went 

great . That little beauty i s  just what we expecte d .  It 

worked j ust like the procedures ,  followed straight through . 

We felt as i f  we were on t ime during the whole donning . 

Yes , we di dn ' t  think we were behind anywher e .  

We didn ' t  have a clock to  see . 

What we had planned to do preflight was to h ave the mi ss ion 

t imer running and we had our time line blo cked out , s o  that 

for each sequence th at t ook , s ay  20 minutes , we ' d  know where 

we were on the t ime line and we wouldn ' t  have to keep bugging 

the ground . They wouldn ' t  have to  keep bugging us e ither to  

speed up or  s low down . We didn ' t  have to  do anything over , 

but , on the first one , I forgot t o  put the drink b ag in 

unti l  after I got my suit on . And you c annot put the drink 

bag in with the suit on . Charlie put it in and I helped him 

stuff it down and it wasn ' t  in good enough . 

Well , it went in , but you couldn ' t  drink out of it . 

I turned my head whi le we were outs ide , pulled the valve over , 

got it down in here s omewhere and never could get to  the valve . 
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I h ad it down in my ne ck r ing s omewhere . I mean , I t r i e d .  

I was down in the s uit s c rounging around for it , but I could 

never get there . 

Cab in depres s - We us ed the overhead valve and it was horri ble 

to re ach in train ing , but in the one- s i xth gravity it was 

n othing ; jus t  right up there and got i t . I re ally fe lt fa-

mi l iar with tho s e  pr oc edur e s . That s quare fi l li ng we di d 

re ally paid off , I ' ll t ell you . 

S omet ime s Char lie and I could re ach the valve on the P LSS and 

s omet imes we c ouldn ' t  and there di dn ' t  s e em t o  b e  a reas on why . 

But , in the mai n , we tr i e d  t o  help e ach other in the 'reh i c le 

t o  turn the oxygen on and off. And as everyb ody has remarke d ,  

on ce y ou get the gear on the only thing you can do i s  get out 

of the space craft b e c aus e you ' ve run out of room to do any-

thing e ls e . Let me s ay  s omething ab out donning and doffing . 

We us e d  a di fferent procedure than that in the t ime line in 

regard t o  coolant . We us e d  only lun ar module for cooling 

during donn ing an d  do ffing and we only us ed the LCG pump . We 

got the other h o s e s  out o f  the way and s ort of s emis t owe d .  

We didn ' t  s ay anyth ing ab out them changing thos e pro cedures i n  

real t ime , b ut i t  kept u s  s i gni fi cantly more hydrat ed than we 

would have b een h ad we b ee n  on air c o olant . What we would do 
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is we plugged into the water and got it running through our 

suit , cooled the LCG down , and then climbed into the pressure 

suit , whi ch took a big hunk of energy . And then immediately 

plugged the water in and pushed the pump in and gave i t  a 

squirt of water .  At various intervals when we started to  feel 

like we were running out of cooling we ' d  push the pump in for 

maybe 30 seconds worth , give it a s quirt of  water , and not 

use air coolant all the time that we were donning and doffing . 

I 'm sure that ' s  the best way to work that system because it 

keeps you from sweating . It keeps you from doing the kind of 

cooling that must dehydrate you .  

You didn 't  run the pump continuous ly ,  though . 

No , I think that I ' m going to recommend that they change the 

procedures to do it this way . I first not iced thi s  when we 

were running long durat ions of suit runs and we only had air 

c oolant . You really feel bad after you finish a long durati on 

of  suit run with only air coolant . If  you run with water 

coolant you feel okay . Now I don ' t  know why that is , but it 

sure is a fact . Because 5 hours of running in the suit with 

j ust air c oolant you s uffer the next day . Five hours o f  water 

coolant down at the Cape training you can go the next day and 

run another one . You don ' t  feel like it very much but you can 
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do it . I think it may be a di fference that i f  you can keep 

your body from sweat ing you sure should do it , and running 

that water coolant for donning and doffing was ideal , plus it 

had the added advantage of gett ing those two big long cumber-

s ome hos es out of the way , whi ch were right in the traffi c 

area.  That ' s  really a s on-of-a-gun when it  comes t o  doing 

things like changing comm out in the lunar module and we made 

that change in real t ime be caus e it  was actually like we 

practi ced in the mockup down at the Cape . I sure think it 

paid off . I think it ' s  a better way to do it . I j us t  don ' t  

think long-durati on air coolant in the pres sure sui t , wh ich 

we were in a lot of the time , whi ch makes your body sweat and 

you have to replenish the water by drinking it . You don ' t  

always have time to  think about doing that ; it may b e  a s i g-

nifi c ant factor in gett ing the crew back hydrated , as oppos ed 

to  being dehydrated .  Okay ; cab in depres s ,  beauti ful . 

DUKE In 2 minutes we could open the hat ch j ust like they s aid . 

MATTINGLY Did you have a lot of s tuff come out of the hat ch equali z ation 

DUKE 

like we had?  

N o ,  we  s aw a few dus t  particles fly out but that was all . To 

do the actual depres s  we used the overhead valve and j us t  le ft 
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it open . I never noti ced much floating that way . The 1M was 

extremely clean .  You know how many s crews an d  little washers 

and things we found floating in the command module . I guess  

maybe on the whole flight we  found five in the 1M the whole 

t ime . 

It was extremely clean until after first EVA , and then from 

then on , it was really dirty . 

MATTINGLY Yes , I was thinking more about the subsequent depres ses . Did 

YOUNG 

SLAYTON 

YOUNG 

you have a lot of rocks and crud flying through there ? 

No , actually it cleaned the floor off pretty good . When I 

opened the door , the dirt would go "zip " right out . 

Do you think one-s ixth g is enough to keep that stuff from 

going out that top hatch . 

You know all that Velcro on the floor , it  jus t  gets c aked 

with dirt . Y ou can ' t  stand on the floor . I gues s it  didn ' t  

hurt anything , but I know when w e  donned the suit , we had 

our j ettison bag down to stand on like everybody said , but 

our feet and hands and our arms were all full of dust when we 

put the sui t  on . So it was all going into the suit . And it 

didn ' t s eem to  bother anything . You don ' t  know how much it ' s  
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going to bother.  You don ' t  have a feel for whether  it ' s  going 

to give you a prob lem or not . There ' s  j us t  no w ay t o  avoid 

it . The s e cond EVA , we h ad in places that much dirt and dust 

on the floor and that ' s  after c leaning each other real good . 

DUKE The place where most of that dirt c ame from in the place you 

YOUNG 

c an ' t  clean was the strap-on pockets we h ad . 

We got smart aft er EVA-1 ,  and before we got in , we clos e d  the 

flap . But the first time , I got in with that flap open , and 

my pocket caught on a h atch sill  and when I c ame in with that 

ri ght leg , the dust j ust flopped out . 

You had a pocketful - you h ad a cont ingency s ample right in 

your pocket . 

Once out s i de we were t alking to  e ach other . I gue s s  Charlie 

and I really were the only two people who really h ad a good 

handle on how the prep was going b ecaus e the ground didn ' t  

h ave h i gh b it rate . We felt p er fe ct ly  comfort able . When our 

coolant b ec ame adequate Charlie talked me out of the door . I 

guess  I had a little more trouble with the line up than yo� 

did .  
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It is because of the hat ch . The hatch i s  only about three-

quarters open . I c an ' t  back up any more . Once you get the 

hat ch full open , you can get centere d  in the hatchway . I 

could do it  but you c ouldn ' t . 

I never had any c oncern about getting in or out . It was jus t  

a questi on of knowing what I was going to  get caught on . On ce 

I got outs ide I had our new LEC strap . The adjustment feature 

on that strap is at the top of it . We marked i t  pre flight 

how we wanted it adj usted.  I don ' t  think it was adjusted 

that way be cause when I lowered the ETB to the ground , it 

lande d  on the ground , and we were trying to avoid thi s . We 

didn ' t  want any dust on the ETB s o  we could keep the dust out 

of the cockpit . We had to  adjust it on the later EVA . What 

I recommend i s  that they put the adjustment strap on the b ottom 

s o  i f  you do land on a s lope or i f  you land and you stroke a 

gear and you want to  readjust  the strap you . can adjust it to 

your eye level on the ground , and not whi le you are hanging 

on the ladder with one hand . 

MESA deploy was nominal and it appeare d to  me t o  shake the 

whole vehi cle·, but Charlie s aid he didn ' t  not i ce anything . 

When I got down on the Moon the environment was j ust as good 

as I thought it  was going to be . The s e c ond thing I did was 

reach down and pick up a rock j ust to see  if  I c ould do it and 
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s ure en ough that was a piece of c ake . So I really thought w e  

were going t o  be in bus i ness with that suit mob i li ty . I 

went around t o  the MESA and the first thing that I n ot i c e d  on 

the MESA was that the height was t oo low �  but I di dn 't do any-

thing ab out it at the t ime . 

I loos ened the TV blanket and opened i t . Char li e  c ame on out-

s i de ab out this t ime . We di dn ' t  have t o  move the TV to the 

tripod be c ause we weren ' t  getting TV .  We deployed our ant ennas . 

It had been e asy for us t o  deploy our antennas when we were 

on the surface , but on ce we were in one-s ixth gravity the only 

way th at I c ould reach up t o  deploy a1arli e ' s  antenna was to 

have him come over and grab hold o f  s omething like the ladder 

or the Rover an d b end over so I c ould get my hand up to it . 

I j us t  c ouldn ' t  get a hand on it . That t o ok a litt le more 

t ime b e c aus e we had to move over t o  a new pos i t i on . I don ' t  

think the c ommun i c ati ons would have been b ad i f  we ' d  l e ft the 

antennas s towe d .  I ende d  up b re aking one b e c aus e w e  forgot 

t o  res t ow i t .  I 'm not s o  sure we shouldn ' t  leave them st owed . 

DUKE My Egres s  went right by the che cklist - with the breakers 

turned off the light s and open the hat ch full . I c ame right 

on out . It was even bett er than I expe cte d  and e as ier to do . 

I felt right at home the minute I hit the ground . I j us t  fe lt 

right at h ome . Then I went over t o  the MESA . 



DUKE 
( CONT ' D )  

YOUNG 

10-21 

My first j ob was to take out the dri ll and the core stems and 

I couldn ' t . The way the MESA was hanging you never would have 

gotten them out . It was almost like you were looking at it  

flat . Normally it s its up , but it was almost all the way 

down . 

The MESA was supposed t o  be adjusted to  the green line and it 

wasn ' t  adjusted to that green line . It was about 18 inches 

lower than the green line so  the MESA was lying right on the 

groun d .  Maybe this  is a pre flight prob lem . If  it had b een 

adjusted t o  the green line , whi ch i s  where we adjusted it to , 

it would have b een in perfect pos ition .  

DUKE It was hanging down on about a 60-degree angle . It looked 

like the spec high case to me . That i s  where the vehicle is 

high and you have to  drop the MESA down to  reach things . It 

looks like you should pull the b lack strap to adjust it becaus e 

it has a pulley arrangement , and you think that is  the mechan-

ical advant age . You pull , and pull , and pull and it is locked 

down . The strap you want to  pull is the green one up ab ove . 

This strap has no mechanical advantage at all except the grav-

ity field.  We finally figured that out after about 5 minutes . 

We wasted 5 minut es . 
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I recommend that they adj ust it to the green line where i t  

belongs and that late  in the EVA training program w e  adjust 

the MESA . We had been checked out on how to  rai s e  and lower 

the MESA height , but I forgot how to do it . 

We did it a long , long time ago . 

It was t oo far back from when we did it the first t ime . 

Maybe in training Stoner and' his people could give us vari ous 

cases , instead of the flat floor cas e , whi ch we always get t o 

keep you familiar with it or put a de cal on it that s ays pul l  

here for adjustment . That snowed us . 

It not only snowed us , it snowed the ground , t oo .  I t  took 

them a while to figure out how to do it and there ' s  5 minutes 

down the tubes . 

Inspe ct i on of the vehicle sh ow e d  th at n one of the th ings h ad 

predeployed t o  whi ch I may add a hearty "thank God . " What 

had happened is  that both walking hinges were open . The 

walking hinges were releas ed just like on 15 . We had t o  put 

those b ack . We didn ' t  have any more trouble with it unt il we 

got the front wheels deployed .  On Charlies ' s  side the left 

rear wheel was knocked down and locked s o  Charlie gave that a 

p�ll , and pulled that down . When we got a little further down , 

C. -o· :·-�-· · ·  .. · .  "'�- - · _- :.L . � . � ' . . ' �  . " 
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the wheel c ame down and locke d on the foreward chas s i s  so we 

locke d both of thos e .  When w e  got it on the ground two hinge 

pins were a litt le extended ,  I think they were partially 

inserted , but we had t o  insert one on Charli e ' s  s ide and one 

on my s i de . I don ' t  remember whi ch two they were but we had 

t o  insert them. 

DUKE The wheels popped open just like they had done in training . 

YOUNG 

DUKE 

YOUNG 

There ' s  a gold sleeve collar arrangement that has a couple of 

pins in it so  that when the wheels are fully out those pins 

lock in to hold the wheels in place . That was what was not 

locked .  All you have t o  do i s  push on the wheel t o  extend 

that mechanism and it locks right in place . 

other than that , the deployment was easy . 

Sorry we didn ' t have it on TV . 

When we got it on the ground Charlie and I j ust pi cked that 

b aby up and moved it over so we didn ' t  have to back it up . 

DUKE One thing I ' d  like to  comment on here , is that I think they 

overdesigned the Velcro holding the s e at down on the LRV . 

A 2 inch or 1 and a half inch wide piece of  Velcro is  wrappe d  

around on thems elves t o  hold the seat i n  place . On my s i de 

I started pulling the Velcro to  try to  get it  off of the 
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outboard handhold an d  the seat an d  all I suc ceeded in doing is  

pi cking the vehi cle up off the ground.  The Velcro wouldn ' t  

come loos e . Then I tried a c ouple of snat ch loads and by 

snat ching it  I eventually got the Velcro off . It was a hard 

j ob getting that Velcro off . They really over killed that one .  

I gather you thought all the Velcro was di fficult t o  work or 

exces s ive . 

Yes , I did .  

For what we were us ing it  for i t  was . Although we had a 

couple of cases of these inhous e devices that we will talk 

about later , where the Velcro was burned off. The glue that 

attaches the Velcro melted or s omething , - like on the padded 

bags , and on the TV sunshade . And there was s omething else . 

It was j ust like y ou ' d  expect , Deke , when you wanted the Velcro 

to work , it wouldn ' t  work and when you didn ' t  want it to work 

you couldn ' t  get the s on-of-a-gun off of there . If you ' re 

going t o  do that PLSS harness thing , you need a bigger piece 

of Velcro and an eas ier way t o  attach those b ags , becaus e we 

lost two SCB because the Velcro came loos e , wh ich allowed the 

bottom to flop and then it fell off . One of them ended up on 

the Rover , wedged in between the rear wheel and the aft pallet 
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and we recovered that one but the other one with the little 

s ample sese fell off and we never di d see that . I was sur-

prised we didn ' t  see that going back , John , on the return 

traverse ,  but I never did see that thing . 

Oh , I know why you never see it , it di dn ' t fall off . When 

we got back , the sese bag was lying on the footpad of the 

lunar module . 

Oh , it was ? 

Yes , it wasn ' t  on the back of the Rover like we planned to 

put it . I don ' t  think we ' d  have been ab le to us e it . 

Okey ,  IMP inspect IM and pan . 

Well , I got out and looked at every thing and it didn ' t  look 

like the struts had stroked at all . The engine bell was in 

great shape and had not impacted anything . Although there 

was about a 50-centimeter block just to the right of the 

engine b arrel , and it extended above the engine barrel ,  the 

b ell was still off the ground and had not hit anything . I 

did the pan as per checklist and als o added some photos that 

Houston wanted us t o  do of the peeled paint , the shredded 

wheat , and on inspe ction we had that one panel on the minus Y 

s ide above the APS propellant that we ' ve already commented 
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about . The re was another little s pot ab ove the below quad 4 

that I took a pi cture o f , and then we took the pi ctures of the 

steerable ,  but I never s aw anything on that steerable th at 

would g ive me any hint of what was wrong . 

Apparent ly j ust the s ervo electron i c s  was gone on it . 

Your pi ctures c ame out good t oo ,  Charlie . It j us t  looke d 

like that thing was j us t  welde d down . 

I was re ally expe cting t o  s ee a "remove b e fore flight " p in up 

there but there wasn ' t .  It was perfe ct ly clean , but i t  j ust 

didn ' t  work at all in yaw .  I had t o  go back and take a pi cture 

of the cosmi c ray and I forgot to look at the de cals that 

t ime , but the next time we came around and looke d at them they 

were all b lack . And then lat er on they de cided t o  have John 

move the cosmi c ray .  

Okay , the far UV c amera . I di dn ' t  have any 'prob lem with off 

loading it . I was expecting troub le from the b ags . It came 

loos e and I expe cted trouble pi cking the thing up and getting 

it off and I expected problems with keeping it out of the 

dust . I was able to get around the front of the veh i c le and 

hold it over my head .  It was easy t o  c arry that weight around . 

The place that we had t o  mount it in  the shadow was in a small 

sub dued crater with about a 3 to 4 degree slope , and probably 
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it was more than that . The only way I c ould get the camera 

level was t o  really step down on two of the legs , push them 

c lean down out of s i ght in the dirt , with the other leg s it-

t ing right on the surface . And that was the first prob lem I 

had with i t .  The s e c ond prob lem , whi ch was a continual one 

was the bat tery cable . Even though I didn ' t  deploy the b attery 

t oo far out in  the sunshine the battery c ab le h ad a mind of  

it s own and ins isted on  staying about 4 inches off the  ground 

around the c amera whe re I was walking , even though I pulled 

the whole thing back in there . So , every t ime I walked around 

the camera I had t o  pick my feet up t o  avoid the battery c ab le 

and 2 or 3 t imes I trippe d over it , but fortunately it  was the 

b attery that moved and not the camera . To move the camera 

in az imuth c omplete ly destroyed any leveling . As the mi ss ion 

went on , to move the camera in azimuth got harder and harder 

and finally it got so hard that every time you moved it , it 

would p i ck the camera up off the ground and des troy the leve l .  

I had t o  relevel i t  after every setting and that t ook a lot 

of t ime . And in s ome cases , becaus e we were really in a hurry 

I didn ' t  get the leve l where I would like to have had it , as 

far as being perfe ct ly level . Adjusting the level , us ing the 

wheels , j us t  c ouldn ' t  compensate for b oth the s lope an d pi cking 

the thing up every time . From th at s t andp o int , it w as pre tty 

c 
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bad . There was s omething wrong with the azimuth - it  j ust 

got st ickier and sti ckier . It didn ' t work at all like on a 

training model or e ither a qual model .  I don ' t  know what i t  

could have been . But , I would devote a reas onab le amount of 

t ime t o  leveling the c amera after e ach s etting . I think we 

have probab ly  devot e d  three to four times as much t ime as we ' d  

allot e d  for e ach s etting . I got b eh ind in  doing that . Charlie 

recommende d th at we put the UV alignment in b oth che cklists  

s o  that either guy c ould do it . 

I had to  interfere with John ' s  convers at i on with Houston t o  

get that going . But it ' s  a place to s ave time , because the 

LMP re ally doesn ' t  have that much to  do on the load up . Get 

the c ameras c onfigured ,  and the films stowed , i s  ab out all . 

S o ,  it ' s  good to  have s ome kind of  cros s t alk within the check-

list so you don ' t  have to interfere with the other guy . 

Ap o l lo l 'T p r ob ab ly w on ' t  have that prob lem wi th i t  s ince  they 

don ' t  have the UV ,  but sure enough s omething wi ll be there , 

and s o  they re ally should have thos e TV and LRV powerup pro-

cedures in both che cklists . 

There ' s  s omething els e  I don ' t  really underst and about the 

far UV c amera s etup and the alinement that we ' re doing in 

real time . Except for the geo- corona and the Earth , we 
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changed every target in real time , I do not understand that . 

After doing it  for months , we changed every target in real 

t ime . There were at least two targets that they called up 

that were pointing and we got the alinement with this tough 

azimuth change and they were pointed right at the lunar module 

and you know , when I turned the thing around I was taking a 

ni ce p icture of Charlie looking out the window .  In my opin i on , 

that ' s an inexcus able waste of time on the Moon , doing that 

kind of thing , but we did it any way .  I j ust can ' t  beli eve 

we ' re doing that . There was one setting , when we turned that 

son-of-a-gun around and it wasn ' t  even clearing the ladder 

good , I don ' t  underst and that . I ' ll never understand that , 

but that ' s  what we did .  Golly ! Changed every sett ing aft er 

we practi ced these things for months and we specifically re-

viewed them and, in many cas es , when we started all this  

bus ines s back about a year ago .  About one out o f  four would 

be pointing at the lunar module and we ' d  say go back and 

resear ch this as we don ' t  want t o  be taking pi ctures of the 

lunar modules , surely . So , they had them all changed , and I 

figured that b efore we laun ched , we had them all down in real 

t ime and by golly i f  we didn ' t  ch ange every target . I can ' t 

imagine that 6 hours could do that to you . It would on most 

targets but I find it hard to beli eve . Plus we had to  move 
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the camera after each EVA , and I don ' t understand that either . 

It was in the sunlight after the s econ d  s leep perio d .  The 

b ott om half of that square b ox the spectros cope looks out of 

was in the sunlight and after the s econd EVA , the upper 3 in-

ches o f  the cas s ette handle was in the sunlight . Of course ,  

that could clobber your fi lm b ecause i f  the heat goes down 

that c otton-pi cking barrel like it  prob ab ly does , and heat s  

up that fi lm , that wipes you right out . I don ' t  understand 

that either . That would be a t ragedy t o  lose that for s ome-

thing like that . But we may have . 

Everythi ng went well on the LRV loadup until  I tried t o  get 

th e power connector on from the LRV to the LCRU . Th e  fli ght 

gear is re ally stiff and the c able had a s et in it anc. it 

was just t ough for me to get that Astromat e connector on . 

It t ook a lot longe r th an it h ad in training , but it :finally 

locked i n  and that was really the only problem that I had on 

the front end of the load up . The antennas went on slick , the 

TV , the GCTA , everything checked out correctly . 

The cables were what was stiff . 

You ' d  get the connector alined and t o  s ee that you were 

alined , you had to put it in place and get over to the s i de , 

an d  when I 1 d do that ,  the cable would spring out again . 

"-'tTl_.. - · . -�,.� "  . ,  L f:'�� · ., .· � .  , . . t :  . . . ' • , : 
. .  • '  . "" ·  . . � � '•' 



YOUNG 

DUKE 

YOUNG 

10-31 

On the b ack end , the old pallet just fell off the quad 3 

and fell onto th e LRV and went right in place and locked 

right in place and I don ' t  understand it . Just a pi ece of 

cake . And the only problem I had was that on one of the 

penetrometer pins , the wire pulled loose so that ins tead 

of having a loop , I just had a long piece of wire . I was 

abl e  to wrap the wire around my hand and pull the pin .  The 

pin was pretty hard to pull and it was being pulled at an 

angle since the loop had broken . But , nevertheless , it 

came off . That ' s  the only problem I had loading the LRV . 

Unlike the training equipment , both the shovel and the rake 

were easy to lock on because it tells you whi ch way to turn 

the thing t o  lock it and how t o  put it on . We didn ' t  trans-

fer pallet number 1 at the beginning of EVA , we did it at 

the end . 

Yeah , at the end , we did the Bio-canister . .  It was easy ; 

man ,  that beauty came right out of there at one-sixth gravity . 

In one-s ixth gravity , it comes right out and in one g ,  it ' s  

a son-of-a-gun . I can honestly say I had as much t rouble 

put ting the flag t ogether in one-sixth gravity as I di d in 

one gravity . My main concern was with the TV sitting there 

wat ching us , that we ' d  end up with the flag in the dirt and 
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us standing on it . As soon as I picked up the lower leg of 

the flag , I dropped it and I was in the dirt . So , I was 

bent over holding the flag up with one hand and I picked 

the thing up and put it togeth er .  

Okay , the ALSEP off load , Charlie ! 

Yes . It was right b elow eye level , both pallets . 

Is that where it was in one gravity? 

It looked exactly like it was the same level as in the 

training building . I flipped the switches for the des cent 

ECA t emp . monitoring , and the pallets j ust came right out 

with no trouble .  About thi s  time I think you were doing 

something with the far UV .  Anyway , we got them all on the 

ground and put the pole together and by that t ime you had 

come back . We got the pole together and RTG tools out and 

dropped that down . I didn ' t  quit e get it locked on before 

I start ed changing it . I thought I ' d lost the dome , but I 

start ed over again and made sure that the tool was locke d 

in and then the dome came right off with no trouble . 

Offloading of the fuel was j ust like we ' d  done it in the 

trainer . It wasn ' t  red like it ' s  painted in the training 

model , it was black . 
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Was it black , Charlie?  I was wondering what color it was . 

I couldn ' t  feel any heat coming off of it . One problem I 

had on carrying the antenna mast , it apparently looked 

like it was locked on the RTG s i de and I could not pull it 

up any more and it looked locked to  me though there was about 

a quart er or a s ixt eenth of an inch b etween the little half 

dome and the mast . But it still looked locked , but as I 

was b ouncing out there I had gotten t o  about 2 5  meters and 

the RTG package fell off . It bounced into a crater . I 

thought I ' d  blown it then becaus e of thos e very fragile fins 

on the RTG . But , I looked at it and it hadn ' t  been damaged 

at all . In fact , it was hardly dusty . I put it back on 

and made sure I had it locked the next t ime . And the only 

thi ng I can say about th at t o  make sure th at thing is locked .  

You don ' t  want any gap between the post and th at little half 

dome . If you do , the thing is not locked in . You cannot 

fe el it snap in like the training gear snaps in . Some of 

the hardest work I did was carrying th at beauty out to  where 

we finally deployed it . I highly recommend that you put 

that thing off to  the left side of the 1M if you c an ,  if 

your experiments will allow you t o .  Becaus e on l i ft -off , 

that MESA blanket we had went s ailing right strai ght out 

front just like it di d on 15 and impact ed about a 100 meters 
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out in front of the LM . It could have b een another wipeout 

on the central stat i on , like it almost was on 15 , so  that ' s  

probably a good i dea t o  put it off t o  the left . 

Yes , and I don ' t  know why that MESA blanket did that . Maybe 

we should t ake the MESA blanket off and stow it ins ide .  I 

don ' t  know whi ch MESA blanket it was . 

I don ' t  either . So , I think you ' re wasting your t ime pulling 

thos e blankets off . If you just put the ALSEP off to  the 

left you don 't  have that problem . 

There ' s  no way it can get there . 

When I got there I s eparat ed the packages and lined them up . 

There sure were a lot of rocks out at that sit e , and it 

wasn ' t  the world ' s  great est  ALSEP s it e .  After practi c ing 

for months on a flat terrain , with no craters , we ended up 

with a lot of crat ers and a lot of rocks and a lot of holes . 

You sort of had to  thread your way as to  where you were 

going to put each pi ece . I 'm not too sure it was a good 

idea to have a rock b etween the central stat i on and the PSE 

right out there at the end of the LSM . I 'm not sure how th at 

affects the dat a .  
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They sai d  it was all right , John . 

They sai d  they were having thermal problems with the PSE .  

Already ! That ' s becaus e there ' s  dust on them. 

Yes . And ,  becaus e I kept falling over the rocks as I walked 

by it . 

DUKE That ' s  the only flat spot I could find .  
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I know , Charli e .  You did a good j ob .  I don ' t  see how you 

could have done any b etter .  

I wasn ' t  about t o  carry the ALSEP all the way t o  Spook Crater . 

I 'm glad you didn ' t  carry it any farther . If you had , when 

we di d the ASE deployment , we ' d  have been down in a big 

hole . We just barely missed  b eing down in a b i g  hole as 

it was . Let me s ay s omething about the cosmi c ray experiment . 

When I deployed it , I forgot to  look at the t emperature 

decals on them .  I 'm sure as a result of our three revs , 

plus our time enrout e ,  all those temperature decals were 

black b efore we ever got there . I can ' t imagine that anybody 

would think they could put something on the s i de of the lunar 

module and expect not t o  see  more than 140 degrees F .  It 
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s aw 140 degrees F during t ranslunar coast because the tem-

perature was plus or minus 250 degrees . They could stand 

about 120 or 130 before the experiment is ruine d .  I never 

could understand why they were worried about thermal . When 

I pulled the · ring , I pulled it down 3 inches and it pulled 

complet ely loos e .  And it was j ust the upper 3/ 32 of the 

hole that was vis ible . It was suppos ed t o  b e  completely 

gon e . We got all but the 3/32s before the ring came off . 

On the next EVA , I moved the experiment down to the plus Y 

strut to keep it out of the sunshine . I still think that 

long be fore we eve r  got to the Moon , th at thermal problems 

were a factor and , that experiment was gone . I don ' t  know 

how you could have avoi ded that unless you put a lot of 

insulat i on on the detector or put it in the MESA . 

Let ' s  say something about the LRV checkout . When we first 

turn e d  on th e LRV we di dn ' t have any rear steering . I don ' t  

know why b ecaus e all the swit ches were nominal . I didn ' t  

move any swit ch es . We were on secondar�y power ;  1 5  plus or 

minus volts was s econdary. We tried it on b oth of them . 

After loadup , when we got b ack in the s econd time , it all 

worked.  I don ' t  know why it didn ' t  work the first t ime . 

I wasn ' t  part i cularly concerned about the rear st eering not 

working b ecaus e we sort of planned to not use rear steering . 
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In fact , if the re ar and front steering had gone out we 

planned to  go in a straight line as far as we could , get out , 

pi ck the thing up and point it in the right direction and 

keep right on going . On that part i cular site that would have 

be en hairy . We ' d  have been doing a lot of getting out and 

pi cking up . But I still think i f  we had t o  do it for any 

reas onable amount of time it would have been a lot b etter 

than walking . 

The experiment came right off and the connector went off . 

This was s omething it hadn ' t  b een doing in the early part of 

t raining . It went right on . I unrolled it and took the 

probes out . We had one Boyd bolt sti ck .  I had t o  us e the 

tool twi c e  on it , but , it finally came loos e and broke the 

box apart . I thought I had a pretty good place for the heat 

flow . Aft er I had deployed the probes , I went b ack and got 

the drill . I as s embled the drill and the st·ems went on and 

the drill worked like a champ . I started out real fast and 

I think I ran into a little rock . It went right on through 

that rock , or whatever it was , and I had no trouble . I 

th ink I was way ahead of the time alotted t o  drill the 

hole . I had planned to  use my foot t o  hold the stem whi le 

I took the drill power head off . That didn ' t  work at all 

and I 'm glad I had that new wrench . The wrench was j ust 
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ideal . I could eas i ly put it on and hold it with my leg 

while I twisted the drill head off . I got all three sections 

in real easy and I put the probe in with the rammer .  Every-

thing worked as advertised .  About that time John s ai d  

there was a cable loose over here . I looked around and the 

dadgum thing had broken off . So , I stopped on the heat 

flow at that point and went t o  th e deep core . 

MY fe eling is that kind of thing is almost unavoi dable . If 

the cables are way up off the ground you never knew whether 

you were stepping on them or not . When you are standing in 

one-s ixth gravity with a b ackpack on , you ' re looking about 

3 t o  4 inches in front of your toes , unless you make a pos i-

tive effort to look over at them.  Every one of thos e cables 

had a memory and were all at some dist ance off the surface . 

If you want to make that whole bus iness compat ible with the 

suit operati on when you run into the cable , ·it will b e  strong 

enough so that it does something like pull the central 

station a little so that you know you ' re moving s omething.  

Meybe it should be such that it can stand a tangle and t rip . 

That cable evidently was re ally flimsy . Some cables allowed 

you to do that . I was pulling the act ive seismi c experiment 

around and that cable was on there so t aut that I actually 

move d the cent ral stat i on and had to  go back and adjust it . 

��R*T-wtL �"�� ... -�: 
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I didn ' t  pull the PSE cable , but I had the feeling that i f  

I had , i t  would have moved the central stat ion . The RSM 

cable was very strong . But , that cable wasn ' t .  I di dn ' t  

know I ' d done it . I had no idea .  And I cert ainly didn ' t  

mean t o . 

We should have helped you from the ground some on that . 

You can go back and look at the color TV and we could see it . 

The Cap Comm was looking at the black and white set and isn ' t  

very obvious on black and white . Bes i des the time delay , we 

had the wrong flight plate up . 

It ' s  an 8-s econd time delay for the whole thing t o  get 

through . You can probably do a lot of damage in 8 s econds . 

That ' s  right . It probably would have been too late anyway . 

But , it might not have been . 

It was sure a tragedy . If it had just moved the central 

stat ion before it broke . I would have stopped right there 

and fixed it . 

Everyone of thos e cables had a memory . Every one of th em 

were off the ground.  

A guy re ally can ' t lift his feet t oo high around a central 

stat ion , becaus e when he does , he ki cks dirt all over the 
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PSE . It was a b ad thing , but I still think it was incompat ible 

with the kind of limitat ions that we are working with in the 

pressure suit . I blew it . I tripped over the whole thing , 

but I didn ' t. even know that I had done it . I was completely 

out as far as the act i ve seismi c experiment when I looked 

around an d  saw thi s cable following me . 

DUKE It wasn ' t  yolir fault . 

YOUNG It was my fault . I di dn ' t  know I did it . The PSI deployed 

normally . I had some mis givings about where we put it , but , 

we leveled it and deployed the thermal skirt . And , we padde d 

it down s o  that it would b e  level . The last pi cture I s aw 

of it shows that it is  up off the ground a little bit  and I 

don ' t  know what to t ell them about that b ecause we sure made 

an e ffort to make sure it was flat . We di d go back and che ck 

it thre e  or four t imes during the mis s i on , but it is up off 

the ground on one s ide . Maybe that will give them a thermal 

problem .  With that rock b etween the PS E  and t h e  central 

stat ion walking on one s i de or the other of that rock would 

t end to get a little dirt on the skirt . But , it was level 

and they should be getting good dat a .  Th e  LSM deployment 

was nominal in every respect , except for the problem that 

Charlie had deploying the curt ain . 
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The Sun shi eld fli ght curt ain .  

It was easy to aline it . The ASE deployment was nominal . 

The way we di d that was we drove the Rover out to the central 

stat ion and then drove out on a heading of 290 degrees in a 

straight line for 100 meters . When I went back to reset the 

UV t aking the Earth pi ctures of the geocorona I fouled up 

that procedure and had to do it all over again . Even i f  we 

had done  it right , Charlie would have been out at the site 

and what we intended to  do was take the Rover and run a little 

recon to pi ck a good place , if there was such a thing . I 

have the fe eling that no matter what place we pi cked , it 

would have impact ed one or the other experiments becaus e of 

the blocks and becaus e of all the crat ers out there . I 

don ' t  think in a reas onable time that we could have pi cked 

a b etter s it e  than we did .  It ' s  20 /10 hind sight for a 

man s itting on the ground with photographs to s ay ,  well , you 

should have put it over there . That ' s  no good . We drove 

th e Rover on a heading of 290 degrees , turned around , and 

came back . Then when we deployed the ASE . I ' d s ay it was 

within 1 foot in 100 meters of b eing straight down that line . 

It was as the photographs show .  The ASE went just like it 

was suppos ed t o .  Th e  mort ar package was no t rouble to 

deploy or install . One of the legs on th e mort ar package 
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hung up . I couldn ' t  extend it . I can show whoever wants t o  

know how that pin was hung up . If I had a pair of tweezers , 

I could have gotten in there and pulled th e pin . But , with 

a pre ssure-suit glove , I couldn ' t  get my fingers in there to 

do it . So , we deployed it in the ground with three legs 

ext ende d .  It was leveled with the ground on a heading of 

333 degre es . Both it and the mortar package were pretty 

much level . I think it will work satis fact orily . Arming 

· of the mortar package at the end of EVA-1 was no problem . 

That was a one-time it em .  I have some misgivings about 

be ing able t o  deploy the mort ar package with any amount of 

slop e .  Fortunat ely , the place where the mortar package 

was s itting was almost level . And ,  it was the only place 

around there that was . If it had of b een tough regolith 

like it was in a couple places , we would have never gotten 

it in the ground.  

Core s ampling , Charlie . 

The first core tub e  I put on the drill went right on and 

locked in place like it was supposed to . I was able to push 

it in mayb e half of a stem length . I start ed dri lling and 

it seeme d to auger in on me . It went in much t oo fast . I 

held b ack on the next two . The only problem I really had 
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was when I tried to get the drill h ead off to  add another 

stem .  I t  seemed t o  b e  re al tight an d  didn ' t  want t o  uns crew . 

The drill didn ' t want to  uns crew from the stems and that 

happened on all three sections . I really don ' t know why . I 

che cked and it didn ' t  look l ike I was gauling any of the 

threads . The stem threads on th e stem s i de all looked clean 

and weren ' t  gauled.  When I put them stem t o  stem ,  they went 

t ogether real easy . But , when I tried t o  get the drill head 

off , it was hard to  get off . But , onc e  I broke it loos e , it 

unwound easily .  I had t o  really make a cons ci ous e ffort to  

make sure that the drill stem did not uns crew in the  ground . 

It really wanted to b ack off . When I tried to  put the wrench 

on it and uns crew the drill , the whole thing would turn and 

I re ally had to make an effort to stop that . It went into 

the ground great . Once I had it in , I did 1 5  s econds of 

clear ing the flutes . Whi le I was doing th at , I t ried t o  

pull up an d  the thing j ust came right on out o f  the ground . 

I pulled up 4 or 5 inches . It was coming out easy . I 

sai d , man , it is going to  b e  a piece of cake to  get this  out 

of the ground.  I took the drill off and capped the top .  I 

st opped the flut e-clearing activity and then I tried to pull 

it out of the ground. Boy , I couldn ' t  budge it . I took the 

dri ll head off , capped it , and us e d  the j ack on it . The 

j ack worked as adverti sed , and it brought th at b eauty right 
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out of  the ground.  I was amazed . I had to  j ack it out 

almost 7 feet b efore I could pull it out of the surface with 

my hands . 

You s ai d  the b ottom layer was whit e .  

I don ' t  rememb er the details right now .  Since we lost the 

heat flow , they sai d  they wanted to  see  i f  the h oles had 

collaps ed . I took the rammer and dropped it in the hole . 

It fell out of sight . Only the top 3 inches of the rammer 

were vis able . It was perfe ctly open all the way down . 

Bre aking it apart over in the Rover was nothing . It worked 

just as adverti sed.  We propped it up and retreived it after 

we had ended the EVA . I 'm glad we had that extractor b ecause 

the extractor works great . I had the s ame problem with it 

that I had in training . Every t ime you pi cked it up to  try 

to  set the C-clamp back down again , the bottom plat e would 

shi ft on you. It wanted t o  walk clockwise with you. What 

I di d was put my right foot on the plat e and j ack with my 

left hand . That worked great . It held steady then and it 

speede d  up the proc ess . 

I tell you we weren ' t  disappointed about this EVA . We ' d  b een 

practi c ing with real deployments on the training gear . 

Every time we deployed it , we ' d  have some kind of problem 

L 
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that nobody had ever seen b efore . Well , we had the s ame thing 

in flight . I think all the problems we had with the training 

gear oriented us for our real-time problems . 

We had ALSEP deployments and that was really good training . 

I felt right at home with every piece of gear we had. We 

loaded up for the geology and I changed out the magazine on 

my camera . We got the b ags ready t o  go and off we started .  

Somewhere in  there , the ring came off the 20-b ag dispens er . 

That was right at the b eginning.  Several small s crews th at 

hold the aluminum plat e and the ring th at holds the bags t o  

the camera backed out and the whole ring fell off .  This  

allowed the bags to still b e  held t o  the camera but t o  dangle 

such th at you just couldn ' t  reach up and pull one off . We 

dis carded that set of b ags . Luckily we di dn ' t  throw them 

away . We put them on the Rover and used th�m later on , 

be caus e we almost ran out of bags . I recommend we have 

several sets of thos e 20-bag dispensers , b ecaus e i f  you have 

any failure like that , it re ally can slow you up . The b est 

thing to do is just di scard that set of b ags and get a new 

set . But , the way we were using them ,  we couldn ' t  afford t o  

do that . 
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the first EVA , we h ad them t aped on , remember? On the second 

EVA we forgot to bring the bags back in and t aped them on 

the s ame for the third EVA . 

DUKE I had them taped on both cameras , but the tape c ame up . The 

YOUNG 

DUKE 

YOUNG 

gray t ape does n ' t  hold too good on that metal surface . 

You need s ome mechanical lat ch to hold them on . Probably 

something that springs up and down . You need s ome way t o  

keep them from falling off . Mine fell off on the s econd 

and thi rd EVAs at least 10 t imes , and that really s lows you 

down . Twi ce they fell off when I was driving the Rover .  

They j ust  vibrat ed out . Fortunately , it fell on the s e at or 

we would have lost a c ouple of 20-b ag di spensers right there . 

I didn ' t  reali ze  that I dropped them unti l  aft er they were 

gone . It seemes to me like that ' s  simple fi� . The t rouble 

is , they fell off in training , Deke . I kept s aying , "Is thi s  

flight ?"  Everyone s ai d  no , the flight one is really stiff 

and it won ' t  do that . 

I think it h appened more in fli ght than it did in training . 

The system is suppos ed to handle that and it di dn ' t .  
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We had no trouble .  Aft er station 1 ,  we saw Spook . We went 

by Spook and it was impressive . We went by Buster and Bust er 

was a heck of a lot bigger than I had imagined ; 50 meters . 

It was really a blocky crater . We kept going and we felt 

as i f  we ' d  landed a lit tle bit west of where we were suppos ed 

to and t hat the distances would be short er . 

They di dn ' t  turn out t o  b e . 

We got t o  a crat er that - -

It was really a b i g  crat er .  

- - turned out t o  b e  Halfway Crat er .  We weren ' t  t o  Flag ; 

then , we got back on the Rover again and start ed t o  Flag . 

The reas on we reali zed that we weren ' t  there was becaus e the 

distance was only about three quart ers . 

Halfway Crat er looked as i f  it was 100 meters across . 

The crat ers all looked bigger .  

Flag Crat er i s  300 meters acros s .  What we ' re s aying i s  we 

couldn ' t  t ell the di fference between a 100- and a 300-meter 

crat er .  And ,  that ' s  the truth . 

I think it ' s  the sharpness of the land and the degree of the 

sub duing of the crat ers . 
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You know , I would have b een wi lling to buy that for b eing 

Spook Crat er .  But it wasn ' t .  

When we got to Flag , there was no questi on . Man , thi s i s  a 

big crat er .  It was a lot bigger than the one where we stopped 

first . We found the right place and found Plum . Plum was 

smaller than Bus t er .  Plum an d  Bus t er were suppos ed t o  b e  the 

same s i z e . Bus t er was j ust giganti c  compared to Plum . 

I expected Plum t o  have a b ri ght rim around it like it has 

in th e folders . It didn ' t  have a bri ght rim around it , but 

when we dug down 2 inches , there was all th i s  whi t e  mat erial . 

John t ook the s coop and pushed it down there and dug away on 

th e rim of thi s  little crat er .  There was about 3 centimeters 

of gray regolith and right under th at it was j ust  whitish 

white ash . It was white when we put it in the bag .  

I don ' t  know what it looks  like right now but , it was white 

when we put it in the b ag ;  j ust ash whit e .  

MATTINGLY Some of the other things th at looked white when we got them 

ins i de were pretty black . 

YOUNG If th at doesn ' t  look whit e ,  I ' 11 eat every b it . 

SPEAKER It was sure marshmellowy when we got it . 
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That was one of  the unique things in the navigation system 

on the Rover . It ' s  superb , absolut ely superb . 

The map holder is worthless . You can get in there with a 

16-millimeter camera , your Has selb lad , and your knee . By 

the time you get in , you ' re pushing the map holder out of 

the way . It ' s  sitting there and you can ' t  even see the maps . 

What I ended up doing was t aking one with the headings and 

the topography on it - the 1/25  thous and - and I wedged it 

in b etween the 16-millimeter camera and the staff . That ' s  a 

great place for the map because you can look up at it and 

see it . You can reach up and pull it out if  you have to and 

just push it right back and wedge it in place .  Unfortunat ely , 

our maps and photographs didn ' t  look anything like the 

topography . 

. . .  no res emblance to where we were . 

The Rover nav was working so  good , and we could se� our 

landmarks . So , we had no t rouble navigating.  We really 

didn ' t  need the maps ; but , where they were stowed , they were 

useless . If you need a map , then you b etter pi ck one that 

you think you will use and st ick it up there on that camera 

and just wedge it in there . That worked great . 

We couldn ' t  handle the maps . 
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Say something about Rover driving out th ere in zero phas e . 

Man , I ' 11 t ell you that is  really grim . I was s c ared to go 

more than 4 or 5 ki lomet ers an hour . Going out there looking 

dead ahead , I couldn ' t  see Craters . I could s ee th e blocks 

all right and avoi d  them. But , I couldn ' t  see crat ers . I 

couldn ' t  see  b enches . I was s c ared t o  go more than 4 or 

5 cli cks . Mayb e some t imes I got up to 6 or 7 ,  but I ran 

through a couple of crat ers b ecause I j ust flat missed  them 

until I was on top of them .  And , I don ' t  recommend driving 

in zero phas e .  They keep s aying they want it included in the 

traverse and I speci fi c ally cautioned them not to  include it 

on the travers e .  But , there i s  no way for us t o  get t o  Flag 

Crat er without driving in zero phas e . It sure i s  grim . The 

oth er direction was about twi ce as good . I s aw my t racks on 

the way back . We were doing 7 ,  8 ,  9 ,  and 10 cli cks . It 

wasn ' t  any good during the t ravers es where we were going 

down-Sun . I was tacking a lot of t imes . But , when you got 

to a ridge , you couldn ' t  t ell i f  it was a dropoff ,  or whethe r  

it was a smooth , shallow ridge . In a couple of cases , you 

couldn ' t  see  th ere was a ridge . I di dn ' t  care for that much . 

It ' s  kind of like landing an airplane aboard ship where you ' re 

looking right into  the Sun and you can ' t see  what you ' re 

doing . You j ust go ahead and land it anyway . It i s  not 

- ' . · ·-· - · a· L ; ·. - - . . .  ·IIi; ' ' .��. · '  . ' ' '  .• . · • • 
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normal , but on occas ion , you have to  do it ; but , you ' d j ust 

as s oon not . 

We found mostly bre c c i as out there . Sometimes they looked 

like tough breccias t o  me . General rock type and the blocks , 

as John sai d ,  were numerous . We had two types  of regolith , 

a white  underneath and gray . We als o found s ome crystalline 

rocks out there . We did a rake and it ' s  a great big  plus for 

that rake . That really is  a good s ampling , tool . 

There ' s  no doubt that thos e rocks probably came down first . 

Then lat er the dust fe ll and covered the whole thing , because 

they were sure covered up . 

Okay , travel t o  stat i on 2 .  Going back , we j us t  followed our 

tracks . The slopes were small in that travers e .  The local 

slopes approached 5 to  10 degrees , I guess . We were going 

up and around a couple of the crat ers . 

You know , we never encountered any of these  feature s  on the 

geology map . They were mapped as s carps or steep features 

that they sai d  we ' re going t o  have to drive around or over 

or maybe we c ould pi ck up out crop . We just never ran into 

thos e .  And I think that ' s  because thos e guys were reaching 

for and pulling out fe atures that weren ' t  there . I mean , I 
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looked for these things and sure enough i f  you really imagined 

it , you could s ee something there . But , I think with th at 

scarfing we had ,  they were reaching for it . Becaus e they sure 

were n ' t  there in the real world . If they were , they looked 

like every other s lope that was around there . 

I think the whole way out there , we were in thi s  series of 

rays from South Ray . 

You couldn ' t  t ell where one t ook up and the other left off . 

The rock types you could clas si fy as just angular t o  sub-

angular and with very little fillet ing around them . The re 

were some ro cks from North Ray that had fillets developed 

and I think that might be a way to t ell one from another . 

The - th e rock from North Ray was a little more rounded and 

not as sharp . We had rocks from North Ray �d South Ray in 

th e l anding s it e .  only by the angul arity and the o l d  

rocks have more zapped crat ers and are rounded off . 

MATTINGLY You are s aying th at thos e are North Ray rocks whi ch have 

YOUNG 

fillets ? That ' s  a hypothes i s . 

Yes . That ' s  a gues s .  But , I would s ay that i s  the b est way 

to tell th em apart . 

• �· . · •· · · ·  · .; 't, · . :�· :, . 
_. . � ... . . ' ,!lie, " '  ·.. . 
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DUKE I bet you five bucks that ' s  right . 

MATTINGLY I thought mayb e you had t raced them on the way up th ere . 

YOUNG Of course ,  some of them could have b een from Bus t er , too . 

DUKE When we got t o  Spook , John had that LPM to do . I t ook the 

pan and went s cooting on up to  Bust er and t ook a part ial pan 

of the interior . That was really an impres s ive crat er .  We 

had some 3- to 5-met er blocks that covered 70 or 80 percent 

of th e bottom of that crat er .  And th ey trended up to north-

east s lope and out the southwest slope of the crat er .  They 

were large meter-s i ze blocks on the northeast rim . Around on 

our s ide , the s outheast side , we didn ' t  have anything great er 

than half a met er . I s ampled s ome rocks there and did a 

radial s ample of about half a crat er in di ameter and then 

about a crat er in diameter back toward where the Rover was . 

We got an X-number of s amples and hopefully they ' re the right 

ones . I 'm not sure Buster was a se condary crater .  If it  .was 

a s econdary crater , it was re ally a b i g  beccia in there , b e-

cause it was a big  crat er .  It was a primary crat er and it 

had excavat ed into b edro ck down there . 
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I think Charli e  got some rocks from Bust er Crat er that came 

from the b ottom .  

The rocks were very s imilar t o  the ones that we s aw at North 

Ray . We s ampled rocks out of South Ray Crat er up on Stone 

Mountain , but the rocks down there looked very s imi lar t o  

the rocks up at North Ray and the rocks at Buster . So , there 

could b e  some underlying format ion that goes acros s the whole 

Cayley Plain . That might prove to b e  totally wrong , but at 

least  from a color infe rence ,  thos e black and whitish rocks 

were everywhere ; they were everywhere , I think . 

Say something about cooling when you were driving on the Rover . 

It is  b es t  to  operat e  on minimum coolant , which i s  practi-

cally no flow at all when you ' re sitting on th ere . The rest 

of the time I was running between minimum and intermediat e  

coolant . That was sure adequate for any of the work th at I 

di d the whole t ime , except the re in the last  EVA . I was on 

the Rover and I forgot to reset it , and minimum and inter-

medi at e  seemed to be pretty good the re , becaus e I think we ' re 

getting a high Sun angle there t oward the end . 
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One thing about the Rover ,  whi ch will come up more on the 

next EVA , but on these local s lopes that got steep ,  you really 

had no sens at ion of climbing a st eep slope . But , you really 

knew it when you were going downslope , a steep one . The 

thing could have gradualy increas ed t o  a 2 5-degree s lope and 
. 

I don ' t  think we would have re ali zed it . 

The pitch met er broke off almost before we started up Stone 

Mountain . The pit ch meter face fell off . The only way you ' d  

know i t  i s  that you ' d only b e  making 8 kilometers an hour , 

you ' d  have the thing fire-walled.  On a level , you could do 

ll V ; and , downhill , i f  you took the power off , you could 
max 

do as much as you wanted t o  i f  you let the thing go . 

Going upslope , the pit ch meter needle was working and it was 

pegged at the top .  

MATTINGLY And what was the s cale ?  

DUKE 

YOUNG 

Twenty degrees . At one point , I looked over there and the 

thing was pegged at the top . 

Charli e  s ai d  it was pegged and I sai d ,  "Oh , Charli e . " I 

didn ' t  believe him. I didn ' t  feel as i f  I had a s ens ation 
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th at it was b eing pegge d .  I t ell you one thing , w e  wouldn ' t  

have gotten out an d  worked on a 20-degree slope . You j ust 

can ' t  handle it . Although , I think maybe we did when we were 

standing in that crat er .  We mi ght have b een on a 20-degree 

slope . 

I think s o ,  t oo . Rock type change - Bus t er - as I s ai d ,  we 

s ampled what ever the maj or rock type there whi ch was in the 

crater and on the rim , plus s oi ls and all . 

Let me s ay s omething about the LPM . The th ing that surprised 

me was that there were no  problems reading it with the Sun . 

We als o  anticipated th at it would b e  hard to wind up ; but , 

it was easy t o  wind up . The problem was to uns t ow it . After 

each deployment , it got harder and h arder to pull loos e and 

I thought on the last one that the cable mi ght bust befo re 

we got it completely unwoun d .  Just shows , you n ever know 

what your problem is going t o  b e  up there . It j ust got harder 

an d harder to pull fre e . But , it was easy to wind up and 

it ' s easy t o set  up and easy t o  operat e and we ' d  probably 

have made a few more readings i f  anybody had b een interested . 
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in the plan .  And we dropped out some stops , whi ch was no b ig 

deal . Let me t alk about the 500-millimeter t argets , John , 

just a little bit . I t ook thos e of Stone and the only thing 

that was signifi c ant about Stone was these lineat i ons that I 

des crib ed and they trende d  southwest . It looked as i f  they 

start ed at the east and gradually climb ed upslope and over 

the ri dges and you could j ust follow them all around . They 

did not follow any contour lines or any of the b ench lines . 

They seemed to  trans e ct all of that stuff . They were very 

clos ely spaced during the first EVA when I took the 500 . 

But , lat er on , we looked back over there on each EVA and as 

the Sun change d ,  the spacing b etween these lineations ch anged .  

Not only that , when we got up on Stone Mountain I di dn ' t  see 

any lineations . 

You couldn ' t  see  it . 

I don ' t  know what that means , but they sure weren ' t  there . 

At Flag Crater in the undi sturbed regolith , you could see 

lineat i ons that were mostly northwest , s outh east . It  looked 

as if  the regolith was loosely compacted and the particles 
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were standing up and the lineat i ons were formed by th e Sun 

shining on these parti cles ; casting little s li ght shadows . 

I think th at ' s  really what thos e little lineat i ons are . I 

took s ome pi cture s  of that . I hope it ' ll show up . That was 

the fe eling I got . I f  you j ust ki cked dust over  it , it ' d  

mask it an d b e  gone . I th ink maybe thos e things up on th e 

mountains were the s ame kind of featur e but on a more gros s 

s c ale . 

On Hadley Rille , it  mi ght have b een . 

DUKE But , the 500 worked great . It was a little bit more di ffi cult 

to stabilize  it than I thought . I used th e range s i ght and 

it fire d off the pi ctures . We could see into Stubby and we 

could see into the s outheast wall of Stubby . You could not 

see the apparent flow that is on the photogr aph . It was not 

apparent to me looking at it , I thought . We got s ome pi ctur e s  

o f  it . That ' s  all I can s ay .  I jumped off at station 3 

with the c amera and John start ed off . I got into pos ition 

and I squeezed the trigger on the handle , whi ch was eas i er 

for me to  do than punch the button . I could t ell the c amera 

was running by the vibrat i on and just wat ched John do h i s  

thi ng on th e Grand Prix and I th ink w e  d i d  2 - 1 / 2  minut es worth 

of film and then called it quits . 
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I didn ' t  get up to any great speed , maybe 10 clicks at the 

most , but the terrain around there was too rough and too rocky 

for that kind o f  foolishness . 

It was , to do that . 

I was driving around craters and a couple o f  t imes I did a brake 

out there on the turn to show them how it looked . Driving 

the Rover , when it brakes out , is  no problem . All you have 

to do i s  cut back like you do in snow when the backend brakes 

out . The trouble is  when you cut back , you overshoot and you 

may end up going the other way . But , at least your ' re not 

going , you stop . You ' re relatively slow when you brake back 

the other way . We never did - on a couple of brake out s , 

when we were in a hurry and we may have had only three during 

the whole t ime , but the thing changed direction as much as 

90 degrees on what was st ill brake out like that , and then 

cut back into it . We ended up going back this way 100 degrees . 

But the thing would be stopped . I never did have the feeling 

that we ' re going to turn over . Although , one t ime we had a 

couple of  wheels off the ground and went s ideways . I wasn ' t  

too impressed with that . 
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One time I thought I was going to  be under the thing . That 

was on EVA-3 and we ' ll t alk abo ut that l at er . But - p i cking 

up core tubes , I ' d  left them standing on the little tripod . 

I picked them up and ran b ack t o  the LM .  I didn ' t  bother 

getting back on the LRV , j ust put them in the bag .  At fir st 

they were a little bit t oo long for the bag and I c ouldn ' t  

get the Velcro down on the bag . But , once we got them inside 

and tamped it in , the snaps snapped and the Velcro Velcroed . 

We brought those  beauties  back as advert ised . The solar wind 

deployed j ust like in training , perfectly nominal ; shoved it 

into the ground . The c ameras worked nominally , even though 

we got them real dusty and it was hard to see the setting 

after the EVAs . We wiped them down with a wet cloth ins i de 

and changed the filffi out s i de . When we changed the film they 

were extremely dusty and yet the camera never quit . 

Not only that , I gue s s  according to the photo· guys , we got 

some dust ins ide on the res eau.  The c amera still worked 

although it left a c ouple or three streaks acro s s  the film . 

It ruins the PR value o f  the things , but it sure doe sn ' t  hurt 

the dat a .  But the thing worked . I thought we might have had 

a hangup . 

I did , too . 



YOUNG 

DUKE 

YOUNG 

DUKE 

YOUNG 

DUKE 

l0-61 

But , it di dn ' t • 

Once or twi ce I watched the film and when I ' d squeeze the 

trigger it ' d  sit there and it hum and then it ' d  go . 

There was only one time I had to  change your camera , to  change 

the red into the white . The rest of the t ime those things 

were working and it was great . 

We had good luck with the cameras ,  j ust great . 

It sure worked a lot better than that training gear . I f  it 

worked like the training gear , we wouldn ' t  have taken very 

many pictures . 

I went on AUX wat er dur ing EVA-l some time during the Grand 

Prix . I didn ' t  feel the cooling change at all . During the 

ingress , I took the pallet up and I j ust j umped up on the 

ladder . I didn ' t  feel stable enough to jump ·up on the ladder 

with the pallet in my hand . I j umped up to the first r ing 

and John handed it up to me and then I felt stable enough to 

go on up with that big pallet . You could stick it insi de and 

put it over against John ' s  le ft-hand stowage area and I still 

had plenty of room to get in and take all the gear off of it 

and hand the pallet back out . John looked real stable to me 

coming up the ladder with the bags in his hand , the rock bags , 

and the SCBs , and the SRC s . We had no trouble with ingre ss . 
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YOUNG The technique I used , I ' d stand at the bottom of  the ladder 

and bend down and spring and I could ge t up to the s econd 

ring o f  the ladder with e ither the SRC or an SCB i n  my hand . 

That i s  really the way to fly . You feel l ike Superman j ump-

i ng up o ff the ground l ike that . The way I would do it i s , 

I ' d  put a bag on the LEC down at the end of the ladder , take 

the bag in my hand and leap up the ladder , hand one of  the 

bags  to Charl i e , and then pull up the LEC and hand the other 

bag to him . That saved me a trip back down the ladder . It  

was real easy to  pull up the LEC . You j ust lean against the 

ladder , do like thi s , and the thing would c ome up and then 

you ' d  grab it down a little further and you c ould pull it up 

in 3- or 4-foot grabs , even though the actual weight of  some-

thing like the ETB was probably a good 30 pounds with  all the 

cameras and everything in it . It  was real easy and I ' m glad 

we went to that LEC because once we got adj ust ed , we never got 

any dirt in the c ockpit from it . Although we got so much other 

dirt , I don ' t  know i f  it made a lot of differenc e .  Let ' s  make 

sure we got · all thes e  items . Yes . I had some diffi culty 

attaching the power cable  from the c entral station , but , after 

finally fiddling with i t  and pushing and tugging , it went on . 

Okay , I gue s s  the recommendation on the LEC i s  to  put the 

adj ustment strap down at the bottom of it instead of at the t op .  

Charlie said we need m·ore s ample bags , that ' s  true . 
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Our Rover seat belt s were great . The adj ustments that we had 

made inflight in the zero-g airplane turned out to be j ust 

exactly right . So , I recommend that the Apollo 17 guys have 

one-half hour of parabolas and get that seat belt adj ustment 

and have them mark it down . That ' s  what we did and we had a 

little mark on them and it j ust worked perfect . 

The TV operat ions in both checkli sts -- The penetrometer cone 

fell off, Antenna alignment on the first EVA was no problem 

on that 180 headings . It was easy to posit ion the Earth in 

there , but I ' m sure glad we had that training that we had with 

the IESD over there in the stack looking at that thing to get 

a feel for the problem , because it really was a problem at high 

Sun to get the Earth in a picture becaus e it ' s  so dim . We ' ll 

talk about that later , too . My yo-yo broke . 

Was that on the second EVA or the first EVA? 

S econd one , becaus e I was getting t ired and thought I ' d  use 

the tongs and put them on the yo-yo . I pulled it out and 

picked up a rock with it and put it back and it c ame back 

about that far . We brought it back , so it should be around 

here somewhere . 

It ' s  at the hous e .  I forgot t o  bring all that stuff . 
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We s hould give i t  to them and s e e  what ' s  the mat t er with it . 

But I don ' t  think with the s o ft regolith that you need a yo-yo . 

You j ust c arry the tongs out there i n  one hand and s t i c k  them 

in the ground . It ' s  more convenient t o  do that than it i s  t o  

pull the yo-yo out . So I don ' t  think we ' r e in t rouble ther e . 

What broke? 

It j ust c ame b ack t o  about here and then quit . 

Oh , I s e e . The recoil mechani sm . 

-When we were opening the battery c over s , o f  c our s e , we had t o  

dus t the LCRU ( they got dusty all the t ime ) ,  t h e  LCRU d i d  

badly when t hey opened t h e  b att ery covers . We had to park the 

LRV s uch that it was rolled i nto the Sun a lit tle . That may 

have given them a thermal problem they didn ' t  know about . We 

parked i t  at the ri ght heading , but when we opened the battery 

covers the dirt j us t  flew up in the air an d c ame r ight b ack 

down on the batter i e s . We had to dust the b atter i e s . I c ould 

s e e  why they got dusty . There ' s  hardly any way to avoid it . 

That was on the fir st EVA b e fore we lost any fender s .  We 

were relat ively fre e  o f  dust in the front o f  the veh i c l e  other 

than what we ac c umulated on the front of it as we drove . 
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When I got into the Rover , I mounted the Rover , reached over 

and grabbed hold of the handle below the camera and j umped in . 

When I did that my arm would go out and knock the seat belt 

out of it ' s  little loop and most of the time it ended up over 

on the console , whi ch was no problem . But , one time it  ended 

up down under my leg and I couldn ' t  reach it . So , John had to 

get it . I don ' t  know how we could t ighten that loop up or 

s omething , but it was a recurring problem with me , four or 

five times , anyway . John never had that problem with his on 

his side . I think hi s loop was a little bit smaller than 

mine . And a little bit higher too , and that was probably the 

reason . 

On three or four different occasions on the first EVA , we 

pulled the purge valve off my seat ; either fastening it or 

unfastening it from the seat belt pulled the purge valve pin 

out . I didn ' t  know how it was happening . Charlie never saw 

how it was happening . We never experienced it before . What 

we did on the second EVA was to turn the purge valve around 

so that the plug came out this side . I found during the suit 

integrity check , when we pres suri zed the suit prior to  egres s ,  

I c ould pull it that way . So , I said "Let ' s  do that and get 

it out of the way" and that ' s  probably the best way to take 

care of that problem in real t ime . The ground was going to 
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suggest that we tie the purge valve with a piece  o f  string 

and that would have j ust been s omething els e to  pull loos e  

and get in  the way . We really had too much stuff to do . So , 

I think that was an adequate fix , a r eal time fix , for that 

problem . The other thing they said about the purge valve 

whi ch I really didn ' t  understand , they wanted to bring mine 

back for analysis . We don ' t know whos e  purge valve i s  whose , 

so I don ' t  think that was a rati onal request  to bring one 

back opposed to another one . But they got them both bac k , 

I think . 

DUKE Yes . 

YOUNG 

DUKE 
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It was j ust cat ching on something . I don ' t  know what . 

I think it was your seat belt , John . It happened when you 

di smounted.  

Yes . It  must have happened when we dismounted , because we 

found it lying besi de the Rover . 

MATTINGLY That ' s  surpr i s i ng ,  those  things are hard to  pull out , unle s s  

you j ust get them lined up right . 

DUKE He did it three times . 
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I did it three times on EVA-1 and had everybody nervous . I 

didn ' t  know what was going on . I thought we followed the 

time line on EVA-1 pretty good . We didn ' t  allow for the 

extra time it took to do the UV camera setup and alignment . 

We j ust didn ' t  have that in there . That put me behind 

Charlie when he was going out to the central stat ion and also 

for things like ingress . It was j ust before ingress  when we 

reset the camera that the son of a gun really was hard to  

turn in azimuth and I didn ' t  think I was going to be  able to 

turn it . 

Cabin repress  was nominal . PLSS refurbishment was nominal . 

We were able to stow my PLSS in the stowage stat ion with 

the harnes s  on it by moving the harness up and stowing it . 

I ' d  say thi s about our EVA-1 predonning : The first thing 

that happened to us that really slowed us down on EVA-1 was 

that Charlie ' s  tool harness  fell o ff ,  and we both had PLSSs 

on .  It  was really tough to  get the tool harness  up off  the 

floor or off the side and underneath Charlie and put back on 

him with both PLSSs on . We should be able to belt that tool 

harness on so it wouldn ' t  fall off unt il such t ime as somebody 

makes a positive motion to get it off .  That ' s  really a drag , 

that tool harnes s .  Not only could we never keep it from 

falling o ff , but we could never keep it on once we got it 
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put o n .  W e  could never keep it in the vehi cle ; we always had 

to t i ghten it down . We tightened i t  down repeat edly ins ide 

the vehi c le . Once we got out s i de the vehicl e ,  we ' d  have to 

t i ghten i t  down for the last t ime . PLSS refurbi shment was 

j us t  as advert i s ed .  We managed t o  keep the PLS S s  level be-

c aus e we were fortunate to have landed fairly level . But 

one o f  the toughest things we did was stow t he PLSS with the 

tool harne s s  on i t  i n  the C ommander ' s  stat i on and get it to 

lock . There ' s  no way t o  guide that thing i n  t here . There 

should be s ome way to guide i t  i nt o  the s t ow p o s i t i on . You 

do not have any i de a .  It ' s  a bli nd c onnector into t hat pin . 

It ' s  j ust by hit and mi s s  that you get it in there and stmr 

i t . What would b e  a minut e j ob ,  i f  you could s e e  what you ' re 

doing , t akes 5 to 10 minutes . It ' s  nec es s ary be c aus e you 

want to get that thing up and out of the way and make sure 

it ' s  s e cured . The Apollo 1 5  c rewmen wer e  c ont inually t urning 

around and knocking it o ff the bulkhead , and that ' s  no goo d . 

The EVA-1 debri e fi ng - I thought that the que st i ons were 

pretty good , with the exc ept ion of the kind of que st i ons where 

they asked you what rock did you p i ck up at what station . 

Nobody can ever remember the answer to that . Aft er you ' ve 

gone through e i ght stat ions , all the rocks look the s ame . 

You c an ' t  remember whi ch r ock you p i c ked up at whi c h  stat i on . 
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PGA doffing was the usual problem of getting the PGAs off . 

As we said before , we lubricated the zipper when we got the 

PGA off , and then fastened the zipper , and pulled the seals 

down tight . It was after EVA-1 that we noti c ed the wri st 

rings were gett ing clogged with dust . There should be some 

way to cover those  wri st ring s  ( the things that snap in  and 

out ) ,  the slidders that keep them from getting full of dust 

because it makes them practi cally impos s ible to work . After 

EVA-1 , we experienced a li ttle sti ckiness with the helmet . 

Not a great deal , so we didn ' t  pay any attention to  it . 

When we took the suits off , they were all dust covered , up 

to our knees , even though we kicked our boots off as we 

came up the ladder . We took the suits off and put them into 

a j etti son b ag , pulled the j etti son bag up over the legs , and 

lai d them on the couch like everybody el se . has done . W� put 

a bag down on the floor to stand on , but that did not keep 

us from getting dust all over the place . One o f  the problems 

was that we had dust on the bottom of the PLSSs even though 

we wiped it off , and dust on the side of the OPSs for some 

reason . They were lying on the floor . As a result , when 

we got in our. LCGs , we were sort of standing around , like I 

had one foot on OPS and one foot on the midstep and was sort 

of leaning back against the shelf on my s i de .  Charlie was 

sort of standing with his foot on the ETB and one foot on 
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on the midst ep , and we were up out of the dirt . Our hands 

wer e black when we start ed taking each other ' s  wr i st r ings 

off . We got our hands dirty and I didn ' t  get the dirt off 

my hands unt i l  aft er we ' d  landed . Washed them up good . I 

don ' t  t hink C har l i e  did e ither . We managed t o  get dirt on 

the bott om o f  the LCGs , on our s leeves , and on our hands 

that got i nto the suit s . It was j ust a little dust . I don ' t  

know what problem it ent ai l ed ,  but it sur e  looked like it 

might become a problem . The only thing I can say i s  we stayed 

out of the dirt as best we c ould . It was all over the floor . 

Just hardly any way t o  g et off of it . We even had s ome on 

the midst ep wher e we ' d  laid the ETB up ther e . It was dust 

c overed t oo from droppi ng in the dirt because the LEC wa s 

t o o  long t o  keep it off the ground . 

Another 8 ounces on the stowage l i st i n  the form o f a j ett 

bag would be an out standing addition t o  the · LM  st owage . 

For the second j et t i son , we loaded up the buddy SLSS bag . 

I n  training , the buddy SLSS bag had been adeQuat e . Unfor-

tunat e ly ,  nobody had counted on us landing , eat i ng a n i ght ' s  

food , gett i ng up the next morning , eat i ng a br eakfast , and 

then trying to s t ow all tho s e  food wrappings in the buddy 

SLSS bag . We j ust b arely j ammed all that stuff in there . 

It was really overly Tull . To t i e  the bag up , we final ly 
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ended up wrappi ng t ape around it . It was really a marginal 

operation . Plus the other j ett bag would give you something 

to  stand on . I don ' t  think the buddy SLSS bag makes a very 

good j ettison bag . It j ust wasn ' t  big  enough for the volume 

we had to put in it on the s econd j ett . 

On the second j ett we had already j etti soned the LiOH canister . 

We were supposed to have an LiOH canister in that bag . 

I know , we ' d  never made that . 

Never made that . 

The eat and rest period , I think was nominal . Charli e  took 

a seconal for the rest period the second t ime . 

I had a tough time getting my mind out of gear . I knew I 

was tired . I had a tough time getting my mind unwound . That 

pill helped me do that . I don ' t  really think it helped me 

sleep any better . 

Could you eat comfortably without feeling pressed?  

Yes . 

MATTINGLY One-sixth g makes a lot of difference . You got a gravity 

feel . You c an stabili ze stuff . We could put our bags down 

upon the console and let them for a while to get the air 
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20 percent of the volume in the food bag was air . 

You could s queeze the air out and drink it bubble free . 

That personally helped my digest ion a lot because I ' m not 

much on eat ing bubbles . 

I thought there was adequate t ime to eat , 4 5 minutes or an 

hour . 

That additional t ime we put i nto the Flight Plan really 

helped . There wasn ' t  any t ime we were loafing during EVA 

prep and post , that ' s  for sure . 

We sort of  combined things . We ' d  start the PLSS , the 02 
re

fill , the 10-minute charge . We ' d  maybe get that going and I ' d  

cut a bag and John would be piddling with that , things like 

that . We sort of  combined things . We ended up with one 

spoon . I put my spoon where I could be sure to  find it 

and it  took me 2 days t o  find my spoon . We had to  eat in 

s eri es . We only had one spoon for 2 days . 

It seemed like we over ran most of those EVA postact ivit ies 

by about l hour . 

D i d  we ? 
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Take a look at the checklist , Charlie . 

I think the debriefing took longer than we had planned . 

The first one did . That ' s  why we pushed t he other one back . 

We really weren ' t  hustling . 

Body elimination really slows you down . I mean to t ell you 

it does . It ' s  necessary . 

We had some real-t ime readups whi ch took some t ime . The ETB 

loadup , I did the night before . That took 15 minutes . 

That ' s  right . Charlie did the ETB loadups the night before . 

Something else we were doing that we got out of the way the 

night before , we serviced the drink bag . That took 5 or 

6 minutes , and we sat it aside to get the bubbles out . 

That was about a 15-minute j ob .  That was pretty close  to 

the ETB loadup t ime , 1 5  minutes , which was about right . 

We also lubed the zippers during doffing , instead of on 

donning as we had in our checklist , becaus e it was j ust more 

convenient to . do . The suit was standing up there right in 

front of you and all of the c onnectors were vis ible . It 

would sure help to get the zipper lubed and , also , it helped 

for Charlie to load that bag up . 
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It ' s  j ust a relaxed t ime to do it . You can double check and 

make sure you got the right film magazine and everything 

you need in that bag . 

It i s  pretty self-evident what magaz ines you ' re going to 

need . Like , i f  you don ' t  us e up the one from the EVA before , 

you know for sure you ' re going t o  take it right back out with 

you .  So , you j ust leave it in there . 

They were updating that real t ime . 

Yes . 

Donning was hard.  I ' ll tell you , pulling that restraint 

z ipper was really rough . After we got the dust in the zip-

per , closing the zipper and locking it was pretty , pretty 

bad .  

Give me a new restraint zipper . 

Restraint zipper and , also , closing the gloves and locking 

once we got the dust in there was really bad . It didn ' t  

hurt wrist mobility , but it sure was hard to get them 

c losed . 
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10 . 2  SECOND EVA 

EVA 2 Prep Activities . PLSS donning and checkout , I think , 

was nominal . 

Yes . 

We had the updates to the Flight Plan to get us back into 

the proper checklist sequence for EVA 2 prep and that flowed 

I 
real smoothly I though . We didn ' t  do the computer stuff . 

The eat period went okay . We knew we were nominal for EVA 2 .  

Except for the donning problem already talked about the suit 

seemed to really get tighter . I shouldn ' t  s ay got tighter , 

but it held the same .  I had about a . 15 the first time we 

did it . The third EVA I had the s ame thing if  I recall . 

. 15  to . 2 .  

Cabin depress went okay . Water boiler startup and everything 

like that went great . 

Certainly had a problem with resetting the UV camera on EVA 2 .  

We had to move it out of the Sun and realine it and reset it . 

The equipment trans fer to ETB went down okay , with the cameras . 

Jetti soned the buddy SLSS bag with the trash . 
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We had to take special care not to get the buddy SLSS bag 

near the UV camera , s o  we dropped it over near the MESA . 

LMP Pan . I forgot whi ch strut I took it off of . No trouble 

with the c amera.  About thi s  t ime I think we looked at the 

CRE , and it read off scale , HIGH HOT . They made John move 

it about that point . So we got a little out of sequence with 

our checklist . 

We had the realinement of the camera . That ' s  probably what 

deleted station 7 on our traverse .  That ' s  probably what did 

it . 

Were we behind when we started EVA? 

No . I don ' t  think so . I was reading the transcript back i n  

the room there . The reason they took 7 out i s  becaus e they 

wanted to add more t ime at station 10 , around the LM .  I 

think we really threw them off on that . They were all zeroed 

in on that ves icular basalt that turned out to be glas s . I 

guess  we really never regrouped from that . 

They really were looking for that ves icular basalt t o  support 

their theory . 

There i sn ' t  any ves i cular basalt up there . 
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Not one piece . I c alled - this looks like a piece o f  basalt 

under near the engine bell . They said - get it , even i f  you 

have to get down on your hands and knees to get under there 

to get that rock . From then on they were boresighted on that 

basalt . Was� ' t  nothing but glass . 

Equipment prep - We loaded up - no problem there , was there , 

John? 

No . No problem with the load up . 

E�cept that I really recommend those SCBs have a positive lock 

on the top . In fact , I would recommend a positive lock on 

the top much like is on the back of the hand tool c arrier , so 

you wouldn ' t  have to worry with that Velcro strip at the bot-

tom .  That i s  really a pai n , trying to have the other guy 

bend over , you ' ve got to pull down on the bag and out , and 

then with one finger try to thread that Velcro strap in 

through that loop back there on the bag . 

I �ecommend they put some Velcro on the pack where the tool 

carrier goes too . Remember the t ime when it fell off i ns ide 

the command module , that really s l0wed us down - on me getting 

down and getting back up to  get it hooked up on you , that took 

about 5 minutes . Remember when your buddy SLSS bag fell off? 
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Yes . 

I mean your tool carrier fell off? 

Yes . 

We both had PLSSs on and , man , it was j ust very - it ' s  very 

diffi cult to bend over and pick that up . 

That was the hardest thing in the whole prep - gett i ng the 

SCB onto the guy ' s  tool harne s s . I don ' t  know what the 

Apollo 17 has to do , but you could cut the weight down on 

that PLSS harnes s  if you wanted to . No need to carry the 

tools there any more . The hammer fit s right in the pocket . 

And it ' s  more accessible to the guy that wants to use it . 

All the coring operations were done off the back of the Rover . 

You can carry the cores in the bag . 

LRV Nav Initialization . We c ame right back with it . The 

thing j ust worked great . The whole traverse . I t ake that 

back , half the travers e .  Once we left station 8 ,  for some 

reason the thing di dn ' t  update in range . It updated i n  bear-

ing but it didn ' t  update in range , distance . 
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We left station 8 and our bearing back to the 1M was 007 . 

That was the last bearing that we got back to the LM .  The 

LRV traverse down south across Survey Ridge and over and down 

again . It was downhill all the way to Stone Mountain .  In 

fact , from t�e lunar module you could see all the way down 

to Stone Mountain .  You could see the whole traverse route 

except for behind the ridges . The ridge lines really had a 

lot of blocks on them. On Survey Ridge we saw this blocky 

region down there , and I was really glad to get out of there . 

It not only had a lot of blocks but a lot of craters . We 

were hard pressed to make any really fast t ime down that way . 

In fact we were hard pressed going down to make any good time 

at all . Driving cross-Sun was no problem . You could see 

everything . At least you could avoid it . 

We were pretty well located all the way . You c ould see Survey 

Ridge , and we had intermittent hummocky ridges between us and 

Survey . But as you topped each one you could look down and 

see Survey . 

All the way to Stone . 

You could all the time s ee the Cinco crat er and Crown crater . 

So we knew where we were going and the trafficability 

looked like a piece of cake . 
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We started up Stone Mountain , and s omewhere i n  there our 

pitch meter face fell off - on the Rover . And we weren ' t  

able to tell exactly what we were doing . Although the needle 

was still working , I didn ' t  not i ce that till after we got up 

on Stone Mountain .  Except for the fact that you slowed down 

to 8 or 9 kilometers an hour while you were going up the 

mountain we j ust didn ' t  have a feel for the s lope . It was 

only after we got out to station 4 ,  turned around , and looked 

back at that hill we j ust c ame up , that we got the i dea we 

might have bitten off at least as much as we could chew . 

'rhat was a steep ridge i n  places . There were breaks i n  the 

ridges . There would be a ridge crest and it would j ust drop 

out of s i ght . On the way back down , even though I was fol

lowing my tracks , I proceeded very nervously . We j ust didn ' t  

have a feel at all that we were going t o  b e  goi ng down a slope 

like that . 

At station 4 ,  we parked in a crater because we had the feeling 

that the Rover was j ust going to slide off down the hill like 

it di d on Apollo 15 . 

So we backed around and parked in a crater . 

There we had mostly the rocks we sampled that were identifiable 

as South Ray ej ecta .  
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And secondary craters . In fact , the Blocky crater was a 

secondary crater . 

South Ray i s  clas s i c , because the blocks were all di stributed 

away from South Ray . 

We had some crystalline and some breccias . Soil samples 

we pi cked up shovel fulls . Every t ime we s ampled a rock we 

got some soil . 

It was at station 4 that the penetrometer cone fell off the 

first time -- when you went to get it out , the two-tenths 

cone . 

I stuck the penetrometer into the cone and pushed as hard as 

I could . To me , it felt like it seated . I locked it . As 

I pulled it out though , it was locked j ust enough to allow 

the thing to come out of its holder . Onc e  it got out it fell 

on the ground . It was right next to the Rover , so  I could 

bend over and pick it up . 

I don ' t  remember s eeing any crystalline rocks at 4 ,  Charlie .  

I thought they were all breccias . 
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Maybe it was 5 when we took the first one . Yes , it was 5 .  

A pure one type rock , I didn ' t  s ee any of those at 4 . Even 

the crystalline rocks could be one rock breccias . Remember 

like that anorthos ite we found at the San Gabriel mountains -

where it melted itself against itself.  

They ' re figuring that out right now . 

Once we got the penetrometer working , John helped me get the 

thing on and locked , it worked as advertised .  The reading ' s  

going to be spiked . You couldn ' t  apply a steady force on it . 

You ' d  start leaning on it and you ' d  lose your b alance .  You ' d  

come up off of it , or , it would give . When it would give , 

it ' d  give fast enough to  allow the little spring , that you 

push on , to back off . Then I ' d  push on it again and it ' d  

bottom out . It ought to be  apparent . Every time I did it 

I tried to call it out . I think they ' ll see s ome spiked 

readings on the drum . There was j ust no way to avoid that . 

I tried two or three different little techniques , and every 

time it worked the s ame way . 

The double core we pounded right i n .  That was an easy opera-

tion on the back of the Rover , to as s emble and di sas s emble . 
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Fredo gets a great big cas e  of b eer for thinking of that way 

to stow that rake on the back . We didn ' t  do the padded bag 

s ample .  

Not at 4 .  We di d at station 11 . 

Yes , 11 . 

Travel to  station 5 was downhill all of the way with the brake 

on . Driving downhill , I did it with i dle power and sometimes 

put on the brakes . That ' s  all we had to use .  I wasn ' t  going 

too fast , maybe 4 or 5 kilometers . On a straight stretch 

might get up to 10 . But coming up to a ridge , I ' d  slow back 

down again ' caus e I had no idea what kind of slope was on the 

other s ide of that ridge . You could sure tell that if  you 

let that ras cal loose  that she ' d  go down that hill in a big 

hurry . 

When you got the Rover up to about 10 clicks going down a 

hill , it ' s  j ust like riding a sled on ice . No matter whi ch 

way you turn the wheel the thing ' s  j ust going straight . I 

mean it ' d  be sideways , but still be going in a straight line 

downhill . Lot of mas s there . 
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Station 5 - station 5 was the first place we picked up what 

I thought was a crystalline rock . It was an angular rock . 

Was station 5 where we worked in the crater? 

We were in the crater , but you also had a grab sample .  

It became apparent after we were at station 4 that we weren ' t  

going t o  get what everybody thought was true Descartes , be-

caus e we kept picking up what looked like South Ray ej ecta . 

The only way we could think of to do it was to s ample towards 

the South Ray side of the secondari es , or find a primary and 

sample there . It j ust wasn ' t  clear that any of those things 

were primaries because of the way those blocks were di strib-

uted in them . They ' re all on the side away from South Ray . 

Maybe there were a few primaries up there , but we sure didn ' t  

see any , did we ? 

No . 

It makes you think that there ' s  a lot of craters on the Moon 

that must be secondaries . Thi s  is the first time that we ' ve 

had a clear-cut example of it . A lot of those craters on the 

Moon must be secondaries as opposed to impact craters , be-

c ause they don ' t  look any di fferent exc ept for the block 

distribut ion . As many s econdaries as the South Ray must have 
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made in that region it i s  sure clear there must be a lot of 

craters that are not primary impact craters . I mean a lot . 

We s ampled around the rim of this 15-meter crater . 

We dug into it trying to run across  s ome rocks , but it was 

all soft regolith� What we picked up looked like - with the 

excepti on of a couple of rocks whi ch were probably from the 

s econdary thing that got thrown back in there - were probably 

all dirt from Descartes . 

I think s o .  

500 Millimeter . I took that , not here but up at station 4 .  

I took pans of Baby Ray , South Ray , and the west half of 

Stubby . Stubby was a very old subdued ,  tired looking crater 

and it really wasn ' t  much for regolith . I got pictures of 

Stubby but there was not lineation , not evidence of outcrop , 

no evidence of anything except j ust old tired looking things . 

I got the feeling from looking at Stubby that it was there 

after Descartes was becaus e of the way the slope was off the 

mountain around Stubby . The slope j ust suddenly steepened 

up at Descartes where Stubby intersected it . That could be 

erroneous , but that ' s  the only reasonable conclusi on that I 

could come to . The rim of Stubby bis ected or cut off s ome of 

Stone Mountain . 
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on to 6 ,  still downhill . 

MATTINGLY You never said anything about when you went up there where 

you could tell when you went from the Cayley up on to Stone 

Mountain .  

DUKE No , couldn ' t  recogni ze that . 

YOUNG Didn ' t  even notice  the s lope . 

MATTINGLY No texture di fference? 
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There was a slope di fference , but we didn ' t  pick it up . Going 

uphill you couldn ' t  really tell , there wasn ' t  much of a s lope 

change . 

Going down , you knew when you were off the mountain ,  becaus e 

it was a definite break in the s lope , but you couldn ' t  s ee any 

textural di fference at all . 

Same gray regolith , it wasn ' t  black regolith . It ' s  a gray 

regolith like it must have been at Fra Mauro . 

Station 6 - we had a fairly decent s i ze crat er there , 5 to 

10 meters acros s ,  with some blocks . If I recall the raking 

came out pretty good there . 

The surface was harder there too , remember? 
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We skipped stat ion 7 for 8 .  That was on a block - South Ray . 

Ray , with some fairly big blocks . We tried to turn over one 

boulder and couldn ' t  budge it . We did get some samples off 

one s i de of it . The rake s oi l  was straightforward , the reg-

ular s ampling was strai ghtforward . It was here , about halfway 

along , we lost rear drive and rear steering . We didn ' t  even 

stop . 

We went on to station 8 and then stopped and let the ground 

think about it for awhile . I got back in and started looking 

at switches . They called procedures they wanted to do , none 

of which worked . I got to really checking the swit ches , and 

sure enough it was i n  PMW-1 , that was all . The mes sage there 

is to see if the switch configuration i s  normal . 

I must have got it with my seat belt or something . 

Your finger or something because that ' s  a guarded switch . 

It ' d  sure be easy to get i n  there , clip with the s eat belt 

and never even know it . Or for that matter , doing anything 

over there , reaching for the camera , etc . 
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The only thing I c an think of i s  that little "T" handle that 

you lock the belt with . When I reached to pull it off that 

loop , it  c ould have hit that switch and not known it . 

The coring -- the double core was a piece of cake . At one 

place it got a little hard,  I ' ve forgotten exactly where 

that was . 

Station 10 - the one they let me do . I was really beating on 

that thing . They were hard to go in the ground but easy to 

come out - all the cores . 

Station 9 - we did quite a bit of s ampling there . There was 

s omething that slowed us down at station 8 .  We di d s omething 

that took quite a while . We traded the bags out . 

DUKE Yes . 

YOUNG That took a lot of time . We had an hour at · station 8 .  We 

traded the bags out and changed the film .  That cost us a lot 

of t ime . I don ' t  know how you get around it . You have to do 

that . Only thing I could suggest would be Charlie ' s  i dea for 

the shopping bag wherein you don ' t  have to change the bag out . 

You j ust pick up the bag and go s ample with it or s omething . 

That really took a lot of time to change thos e  bags out , I 

was really surpri sed that it took s o  much time . I don ' t  

understand why . 

G�N$��-�Uti ., 
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l 
Well , there ' s  no way to get that Velcro on . That ' s  the 

problem I had . 

Yes . 

10-89 

I couldn ' t  get that little Velcro strap through the loop on 

the bag . 

That ' s  a manual dexterity test . Run the Velcro through the 

loop in a pressure suit glove . It never works the same way 

twice . 

I ' d  get the strap through there , pull on it , and it ' d  be 

twi ste d .  The part I wanted to Velcro would b e  outboard and 

it wouldn ' t  turn over . 

That ' s  one of those three-handed j obs in l/6th g .  You need a 

hand to stick it through , one to pull it down , and a hand to 

stick it through and keep it there when you ·reach around to 

pull it down and pull it tight . 

It ' s  hard to do . 

We did the vacuum container core sample . That went okay . 

Yes . 

The surface s ample did .  

L 
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I ' m not sure that there ' s  any materi al on the first one . 

That ' s  the kind of thi ng where you sneak up behind a rock , 

stick it over there , never look at it , and let it rest on 

the surface . The first as sumption you make i s  that it ' s  

resting on the surface . Nobody was ever able to  veri fy that . 

I could see  the imprint where the legs on the s ampler had 

been but I was never sure that the plate  inside had actually 

gotten down on the surface . You don ' t  push it . You j ust let 

it s it there . You ' re taking s omebody ' s  word for it . 

The s econd sample ,  because of the uneveness  of the ground , 

only 20 percent had something on it . 

We closed them up and stuck them i n  the bag . 

At stat ion 9 ,  we were able to overturn a rock . We were able 

to overturn it , chip a rock off the top and a rock o ff the 

bottom , and sampled underneath . Underneath that surface , the 

soil was compacted very much like rocks on earth . You could 

see the outline of the material compacted down . It looked 

like it ' d  been sitting there for quite awhile . The etchi ngs 

on the rock were all on the surface . However long South Ray 

has been there i s  how long that rock has been sitting there . 

After we left station 9 ,  the last beari ng we had was 007 . I 

forget the clicks . So , I sai d , shoot , I ' ll j ust take up 030 
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and meander that way generally to make sure that we int ercept 

our path so we don ' t  end up west of the LM .  We never did 

intercept our tracks but there was the lunar module j ust as 

we came up over the hill , about 300 meters out . Went right 

to it . We h�d pretty good pad built in . We had the traverse 

tracks of the 1 . 2  kilometers out to Flag . We r eally didn ' t  

have any trouble . We had a s et of tracks we could follow 

back from either one . 

There was never any feeling that we were lost . 

No . 

We knew exactly where to go . You could see  Smoky Mountain .  

Until we came up over that ridge we never saw the LM .  

Not once we left station 6 .  

Yes . 

After we left station 9 ,  there was a crater we passed that 

was very old , tired , subdued .  It was rimless . It was ridged 

at one end and it was very deep . It looked like a big sink 

hole . 
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It had a central crater in it that was elongated that sort 

of l ooked like  a bend . We did a 360 and Charlie s hot a pan 

while we were going around i n  a circle . 

Station 10 . They eliminated the soil mechani cs on stat i on 10 

because we semi-dug a trench up at station 4 - an exploratory 

trench up there . So , they eliminated that one . 

I di d the double core at stat ion 10 . 

No , Charlie ,  I did the double core . 

You did the double core while I was doing the penetromet er . 

I did do the penetrometer work there with the two-tenths cone , 

the five-tenths cone all the way out to  the core s it e . 

Came back and then di d two plates . Nothing out of the ordi -

nary , the thing worked great . 

When we got back to  the LM ,  I didn ' t  see  any trouble with any 

of the closeout s , did you? 

Why don ' t  you tell all about how you -

On EVA-1 , I got one of the sample - the end of  it where 

it is thi ck plastic  or teflon or whatever it is - stuck in 

the s e al . I couldn ' t  it locked . But when I opened it 

b ack up and saw what was happening , I j ust moved that bag 
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back in . It didn ' t  look like the seal was damaged and it 

locked right up . 

SRC-2 - we put that vacuum sample in and most of the core 

tubes , John ' s  whole bag . Really packed it full and closed 

it up . It closed without any problem . 

By taking the bags back and dumping them i n  the SRCs , we 

could get a lot more bags in . The bag that appeared to be 

full would generally fill up the SRC . You did that a couple 

of t imes . I think that ' s  a good procedure because you ' d  do 

a couple of things - you save a bag that you don ' t  need , and 

you get the SRC full . 

Furthermore , you get all that bag material out of there that 

we never quite licked because seems like when you put it in 

there with a full bag and you close that hat ch , close the 

lid on it , invariably some piece of the SCB ·catches ins i de 

the seal , and mes ses up the whole business . We used the 

same procedure to haul up the ETB and the bags and it seemed 

to work straightforward and ingress was no problem . I think 

it was station 8 where we lost the rear fender and that was 

becaus e I fell over it . I was coming out to help you and I 

tripped over the thing and it fell off . Avoid those fenders 

if you c an .  Every time that wheel came off the ground and 
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went back i n  and dug i n ,  it was j us t  like we were wat ch i ng 

rai n . Dirt c ame over it , c overed up the battery c over , and 

the instrument panel s o  bad that you couldn ' t  read the POWER 

DOWN or POWER UP de c al s . When we got back to the lunar mod-

ul e , I brush�d off not only the c amera , but the batt eri e s  and 

the instrument panel as well . And that made the problem of 

dus t i ng me and Charlie off even wors e too . We had a lot o f  

dust o n  t op of our OPSs , had dust all over the plac e , dust 

on the helmet , dus t around the ne ckring , what a me s s . 

Rai ning dus t . 

Yeah . The mes s age i s  don ' t  trip over the fender . It didn ' t  

bother us any apparently , but it sure was dusty . 

No t rouble with any o f  the tran s fer . We loaded all the bags 

' up ,  and j ett i s oned the pallet . The ETB c ame up easy , John 

pas s ed them i nto me and I ' d  pas s  them on up and put t hem on 

the ISS and the n John got in and closed the hat c h  and turned 

off the waters as planned and repre s s ed . 

EVA 2 Post Activiti es . Cabin Repre s s  was nomi nal , PLSS Re-

furb i s h  was nomi nal , Rock Sampl es S t owage and We ighing was 

j ust as advert i s ed i n  the checkli s t . We di d dry out the PGA 

every ni ght . 
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I ' m  not sure it dried very much . 

No , it never did get real dry . The next morning we ' d  get up 

and it ' d  still be damp , but it wasn ' t  uncomfortable . 

On those evening meals we were eat ing everythi ng that we 

could get our hands on . Sure got hungry after a day out 

there in the toolies . 
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EVA 3 Prep . There again it was straight forward.  I thi nk it 

was due t o  training . Man , I ' m  glad we trained as much as we 

did on that . Although that was the wors t training we di d the 

whole - I mean as far as keeping behind the power curve from 

st art to finish - that ' s  j us t  a miserab le way to spend 3 or 

4 hours . But it sure pai d off.  PGA Verification,  straight-

forward; Cab i n  Depress straight forward ;  Egress , straightfor-

ward. By that time I think we were maybe 20 minutes ahead 

when we got out . That ' s  prob ab ly why they let us do the EVA 

longer . It was here when we got the UV camera paintings that 

we had to move the UV camera and the fi rs t time that we move d 

it to a place that they told us to  move it to . Then there was 

no way to  get the - get between the UV camera and the strut t o  

work i t  s o  I had to move i t  b ack a little . We t ook s ome more 

time t o  change the azimuth and here again it . was still on a 

s lope that went down and it was impos sib le t o  get the thing 

alined without really ki cking it down in the e arth on two legs 

and le aving one leg almost out of the ground .  And every time 

we change d the azimuth - it changed the whole alinement of it . 

And they wanted to move the b attery into the shade at thi s  

point , whi ch we did .  Okay , and I gue s s  I had s o  much troub le 

with that every time that you had t o  do all the ETB stuff 

every t ime .  
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Yes . It was in my che cklist , right? 

And that ' s  a good reas on for having those operations in b oth 

che ckli sts . Be cause i f  one guy i s  operat ing the equipment , 

then the other guy ' s  operating straightforward, like the ETB 

whi ch everyb ody ' s  done . Then i f  anything goes wrong with the 

equipme nt ,  then the guy who normally does it can s luff off and 

you still haven ' t  lost anything . Loadup was the same t hi ng . 

Between station 8 and 9 ,  we lost the fi rst SCB that fell off 

my b ack and lodged between the rear fender and the frame . It 

was full of s amples but we di dn ' t  lose  any . We di dn ' t  lose 

it . 

Yes , that was re ally lucky . 

We ' d  have lost half a b ag of rocks i f  that thing hadn ' t  have 

hung in there . Pure luck . 

Really got to improve those SCB tie downs . Not only becaus e 

you could lose the thing and lose the s amples , but the way it 

is  right now ,  it ' s  j ust hard to  do . And it ' s  not se cure what 

you ' re doing . 

I like Charlie ' s  i dea of a shopping b ag where you jus t  have 

something with a strap on the s i de .  Matter of fact we us ed 

the regular SCBs , i f  you just  had a strap on the side where 

you could h and in and if the b ag was just a little 
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more rigid so it would s t and up instead of lay down all the 

t i me .  You could carry that on the s urface , s et it down b e c ause 

of b ending the suit and do th ings like independent s ampling . 

Okay , I think the trave l to ll was just spect acular s cenery 

the whole way an d y ou alway s  fe lt like you were ri ght down on 

top of N orth Ray . In fact , I th ought we were there when we 

c ros s e d  that fir s t  b i g  rock that ende d  up t o  b e  s tati o n  13 . 

Looked like i t  was - y ou c ould see it way up on the s lope . 

I thought we were up on the rim of i t  when ;.,-e cros s e d  that 

fi rs t ri dge sh ort of s t at i on 13 . I s ai d ,  b oy ,  an d there ' s  a 

lot of b oulde rs up there . As we g ot up t o  thi s ri dge , there 

was a wh o le lot of b oulde rs as we c limb e d  up thi s  ri dge and I 

s ay s , man , we ' re getting ne ar the ri dge , and they s ai d  you' re 

500 met e rs away . Sure enough we were . We c li mb e d  up ove r  the 

ri dge and it almost looke d like a s e c ond ring around N orth Ray . 

No , Ken and I t alke d  ab out th i s  the other day . There was a 

ri dge line north of Palmetto that c ame out s outh of North Ray 

and c ame b ack around again and where we cros s e d  b ack over here , 

we s t arte d  c li mb i ng again . 

We ll , i t  was a r ay th ough , b e c aus e it was j us t  like S ch oone r 

Crater out at the Nevada test s i t e . We were r i ding along in 

thi s  regolith and North R ay b lo cks would b e  s t i cking out , I 
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mean b i g  blocks 2 or 3 meters across ,  the top of them would b e  

sti cking out o f  the regolith as we got over that ridge . And 

it ' s  j ust very much like Schooner Crater where we h ad the b i g  

b locks that were all mant led b y  that powdery regolith . 

I think those might h ave been b locks from Palmetto ,  John , 

those might have been because those were really mantled .  

Really had fi llet that looked like they were almost sub due d.  

But they c ould have been blocks from North Ray . 

Except most N orth Ray b lo cks were not that well fi lleted.  

And they weren ' t  as roun ded eithe r ,  if I think ab out it . 

Another unique part ab out that drive up there was that once we 

got up past Palmett o ,  there was a t otal ab sence of sharp 

craters . There were 1-meter to 2-meter s i zed  craters . 

There was a re al ab sence of craters and the blocks were gone . 

Gone ! 

Yes , j ust practi cally gone much less  than 5 percent . 

It was really like driving out in west Texas acros s some s and 

dunes . 

There were s ome pretty b i g  down s lopes going out there . 

L 
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Yes , out to north of Palmetto . 

Yes , and as we climb e d  up the rim to N orth Ray it was re ally 

a s teep s lope going right up t o  the edge of the rim. Of 

c ourse ,  the old Rover di dn ' t  noti ce it - just went right up 

it . But , when we turne d around and c ame b ack down i t  we really 

noti ce d i t . That ' s  where we achieve d V and we achieve d max 

another V when we were on the other s i de of Palmett o .  I 
max 

felt a lot better about achi eving V dmm our tracks than I max 

did trying to s et any going the other way .  We di d 17 ki lometers 

coming down that hill for a short period of time . It doesn ' t  

turn . It j ust goes in a s trai ght line no matter what you do 

to it . And I don ' t  re commend that at all. All I do i s  s low 

down after that . You ' re just on a piece of mas s that ' s  going 

along.  

We comb ined st ation ll  and 12  and that gave us  about an hour 

up there . We di d the 500 mi llimeter of the int erior , of what 

we could s ee of the i nterior of North Ray whi ch was ab out , I 

would imagine , halfway down the wall , maybe two-thirds . You 

could not see the b ott om. I wasn ' t  going to get close enough 

to see in be cause there was no way you could have gotten out 

of there i f  you had fallen in . Well ,  anyway , I took the 500s 

there and I was looking b ack at Stone , I t ook those . I took 

s ome of Smokey , of the r ay going up the flank . The Near 
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Polarimetri c Photo they threw out because we h ad a gnomon 

fai lure . And that happene d on EVA 2 .  We didn ' t  menti on that . 

Charlie pulle d it out of the bag and the leg stayed in the b ag .  

I never thought the gnomon would fai l .  I really was surpri sed.  

I figured what would happen was that it would bounce out of 

the b ag and we ' d  never s ee it agai n .  

But we di d do the Far Polarimetri c Phot o and it worke d.  I 

haven ' t  seen the pi ctures but at le ast the filter worked like 

it was supposed to and I took all the right settings . And I 

let them know whether I was going from right to left or left 

to ri ght . And I took three parti al pans up near where we 

stopped the Rover . I moved North around the rim about 50 t o  

6 0  meters an d  took another series . 

I guess we could have probab ly gotten down t o  the rim edge . 

It w as ab out a lO or l5 deg re e  s l ope down there an d I r e ally 

wasn ' t  too anxious to go down there and fall in that crater . 

So we s tayed ab out 50 meters from the e dge of that crater . 

DUKE I bet you there were some b i g  b locks in the bottom of that 

YOUNG 

crater , though . Sure would have like d to have seen that . 

Yeah ,  I would have like d t o  have seen it . 



10-10 2 

DUKE Di d you ever go dire ct ly over it so  you could see in the 

b ottom, Ken? 

MATTINGLY Yes , there were s ome big  block s  down there . 

YOUNG And that is  a s teep wall crat er t oo ,  becaus e I ' m almost sure 

that that thing that looks like Talus over on one s i de has a 

linear orientati on in it . What I ' m  s aying i s  the 

DUKE The blocks are di s j ointed but they ' re layed in there . 

YOUNG Yeah , they are layed in there like out crops . 

MATTINGLY That ' s  typical throughout . Th at crater ins i de di dn ' t  look any 

di fferent than 10 million other craters around the Moon . They 

all have th at s ame character i s ti c .  An d  I don ' t know i f  that 

is  a sub layer that ' s  being exposed or not ,  but my impres s i on 

was that it ' s  not but that ' s  the way the thing s ort of s lumps . 

YOUNG I don ' t  see how i t  could s lump uni formly like th at . 

MATTINGLY Well ,  I tried  to  trace s ome of those I could see well with 

b inoculars and you couldn ' t  trace a continuous layer . The 

things b ounced around ,  but it does at first glance - it looks 

like they ' ve fal len in s trata.  

YOUNG These parti cular ones sure di d .  Maybe they are a layer th at 

got laye d up there that s lumped back down t ogether . 
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MATTINGLY It ' s  s till  strange that they would end up in s ome kind of 

hori z ontal line . 

YOUNG Yes , it ' s  weird.  

MATTINGLY But , looking down in North Ray I had ab s olutely no sens ation 

of any strat a .  

YOUNG Me either , me either - except for that line of b locks . 

MATTINGLY South Ray had materi al in it that looked t o  me like it was in 

place , b ut North Ray just  didn ' t .  

DUKE We couldn ' t  see inside South Ray except the upper part of the 

southwest  wall .  

MATTINGLY But , I really didn ' t  spend a lot of  time looking in thos e 

DUKE 

DUKE 

YOUNG 

DUKE 

craters . Be caus e I thought pan camera pi ctures from right 

straight overhead have got to do better than I c ould do . 

Yeah , that ' s  great . I c an ' t  wait to see those . 

We ll , we s aw the house-sized b lock .  There was one there . 

Couldn ' t  keep Charlie away from it . 

And it was a b iggy , but it was just a two-rock brecci a .  And 

some of the clasts were meter s i ze . It was predominately 

black . 
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I bet there was more than two . 

Well,  all I could see was two , let me put it that way .  

I never really would h ave looke d t o  s ee how many . 

John s aw a shadow cone on one s e ction of it that apparent ly 

h ad b roken off . 

We got a pi cture of it . 

And we got a north-east-west split and got a s ample whi ch I 

don ' t  whether it i s  going t o  show anything . 

It ' s  a good east-west  split , Charlie .  

I t ook a flight line s tereo of the thing . 

The troub le i s  that Charlie couldn ' t  back away enough to get 

the whole thing in there . Did you pan up and down by any 

chance . 

I don ' t  think so . I don ' t  really remember . 

I don ' t  remember you doing that either , but i f  you b acked away 

too far he would have been over the e dge of the down s lope . 

But we got s ome s ample off it in place and got s ome of the 

contact in the bre cc i a ,  both clasts . 
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1�at was a b ig rock . There were s ome big  white rocks up north 

of there we got . 

1�ere was a huge white rock in the swale between Smokey and 

North Ray that we di dn ' t get t o .  

We di dn ' t  g o  t o ,  right ? 

This  was the densest b oulder field of the whole EVA . 

Right between Smokey and North Ray .  

North Ray ,  but we never got over there . We starte d  going up 

there and it was just a gli stening white rock out there that 

was very angular - looked like maybe it was 5 meters acros s . 

And i t  looked like one great b i g  piece of cryst alline rock t o  

me from a distance . But i t  could have been a b reccia.  But it 

sure was angular and it was a b i ggi e . But , we never di d  get 

over there to  s ample it , whi ch was tragi c .  Okay , w e  di d all 

the regular s ampling .  We had some prob lem up there . John ' s  

b ags fell off and my b ags fell off .  We ende d  up we aring the 

bags on our little finger .  We were carrying the b ags like 

that and pulling them off . We probab ly was ted a few minutes 

independent s ampling . Then we got organi zed and we starte d 

s ampling together and that was a good move . And the regolith 

was very , very thin up there . You couldn ' t  even rake the rake 
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through it . It bent the tines on the rake . I t  was only ab out 

a centimet er or s o  thi ck and unde r that i t  \vas h ar d .  

MATTINGLY Thi s  i s  at North Ray? 
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Yes , on the rim. 

Yes , what we ended up doing was I ' d  hold the rake and he ' d  

ki ck some s tuff in to it and we ende d up ki cking enough so  we 

could shake out a few s amples . 

We practi ced that on the groun d .  I di dn ' t  i magine we ' d  ever 

have to do that . 

I di dn ' t  either but we sure di d - b e c ause it bent the t ines 

j ust like it does in the trai ning exercises  down at the Cape . 

It  was at st at i on 13 we achieve d V there coming ove r  that 
max 

rim - 17 ki lometers an d I sure don ' t  r e c ommend that . It was 

near the b ottom of the s lope and we h ad a s tr ai gh t  path with 

no  blocks . I just t ook my hand off the b r ake ; I di dn ' t  add 

anythi ng .  But it must h ave been an awfully steep s lope . 

I think on the whole way I was underes timating s lope s  an d 

overes timating s i ze of rocks and per cent age s for s ome re as on .  

Yes , I thi nk I was too.  
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I think that when they look at all the traverse pi ctures that 

we got on the way they ' ll see where I s ai d  was covered by 

60 percent of the surface , it ' ll probab ly  end up being s ome

thing like 40 percent . It was covered with cobb le s i ze . 

13 was re ally a b i g  boulder . We s topped at the b i g  b oulder -

when I s ay b i g ,  I mean 4 or 5 meters acros s .  It was a b reccia .  

On  the eas t  s i de of  it , it had some very s trange h oles in it 

that looked like dri ll holes to me . They were perfectly cir

cular . They weren ' t  ves i cles and it just looked like they 

were b ored out of the thing and in only one s i de of the rock . 

In fact it looked like i t  was dri lle d  out for b las ting . 

YOUNG Yes , that ' s  what it looked like t o  me t oo .  

DUKE We got s ome pi ctures of that . 

MATTINGLY Di d you run anything ins i de it and see how deep it was ? 

DUKE 

YOUNG 

No . I started to do that with the pen ci l but the Rover was 

s it ting over there and I just di dn ' t .  But we di d get a per

manent ly shadowe d s ample out from under there . And that was 

a true , permanent ly shadowed s ample . 

Yes , Charlie got way b ack up under there and no doubt in my 

mind that it ' s  a permanent ly shadowed s ample . In the mean

time , I t ook the LPM reading . 
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YOUNG 

Yeah , John was tangled up in the LPM cab les . 

Scrat ch , 14 , 15 , 16 , l( . 

Ten prime was out northwest of  the ALSEP , 20 meters , or s o .  

And we got s ome nice crystalline s amples there , plus i t  looke d 

like it  was ej e cted from South Ray material but there were some 

ni ce angular rocks we got . 

Yes . We h ad the big  rock b ag on and I s coope d up a b i g  rock 

at North Ray .  And I got anoth er b i g  one , mayb e 2 b i g  ones at 

10 prime . I think they ' re fully documented .  

The c rys tal rocks that we found th rough out , t h e  whi t i sh ones 

h ad a sugary texture to  them. And the cryst als were big enough 

t o  see crystals in them , me aning a couple of mi llimeters high , 

some of them. There was j ust a light - vari ous shades of gray ,  

I gues s .  There were no s alt and pepper texture t o  the rocks . 

You know on the bottom of  that rock we turne d over , I swe ar 

that looked like quart z - that white  crystal on the b ottom of 

that rock . I hate to  s ay it but it sure looke d like it . 

I think s o .  

The s ame old vitreous luster mashe d quart z crystal - either 

that or white glas s , one of the two . You could s ee r i ght 

through it . 
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MATTINGLY Di d you get a piece of i t ?  

YOUNG Oh , ye a.h .  

DUKE The rocks really looked a lot like e arth rocks . 

YOUNG They really did ,  I agree with you Charlie . 

DUKE They didn ' t  look like the typi cal lunar volcani c rocks . 

YOUNG In mos t every case  where you wante d  to  see a fresh surface you 

DUKE 

YOUNG 

DUKE 

DUKE 

YOUNG 

h ad to  b ang it to get it . 

In 10 prime we di d all of what we did there , and we got a core 

as I recall . 

Yeah .  

It went pretty smoothly and we were looking for some b as alt i c  

rocks . We never found them, but we did find . s ome crystalline 

rocks . We s crat che d  the Grand Prix ,  the LRV offload was nom-

inal , and John drove it on out to the parking s i te . 

I was surprised.  I hit one rock that was really a h ard crys-

t alline rock and it broke . 

You hit some pretty h ard there . Charlie , you hit them a couple 

of times  the re . When you di dn ' t  hit on a fracture surface , it 

was pretty tough . 

L 
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YOUNG 

DUKE 

YGUNG 

It was tough . Yeah . 

Were there lot of fragment s flying around.  

No , they j ust pulveri ze d ,  really .  

Real ly  surprised at the s i ze o f  the chips we got every time . 

I thought we were going to get little b itty chips and we ende d  

up with pretty good s i zed ro cks . 

Some ni ce fresh surfaces , t oo .  Sugary looking . I found a 

crystalline rock for John , for the LPM . It was about b as eb all 

s i ze and jus t  fit right int o  the b ag and I was re ally lucky t o  

do it . It was definitely crys talline rock , i t  was not a b rec-

ci a.  Had that sugary texture to it . The LPM stuff we sent 

b ack , there sure were s ome funny readi ngs on those things . I 

don ' t  know what Palmer ' s  going t o  do with that . 

I don ' t  know either , that ' s  strange stuff . Almost every place 

that we h ad put the LPM was where there was either a crater or 

an old sub due d crater and maybe i f  those old craters were in 

primaries , maybe just  the fact th at you ' ve got a re al primary 

whomping in there would ch ange the magneti c  field .  I don ' t  

know . There was hardly any place th at we di dn ' t  put the LPM , 

that wasn ' t  a crater of some kin d .  Like at the big  rock where 

I put it up , I put it right int o the edge of the crater . 
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There ' s  jus t  no way out . An old s ubdued crater .  It ' ll 

hardly show up . 

The LRV SETUP was no prob lem. Went as advert i s e d .  The SWC , 

just like in training . I took that dadgum thing off and tried 

to let it  s lowly roll up and it s lowly rolled up and was about 

2 feet long .  So , I pulle d it  back dawn again and when I pulled 

i t  out again , it parti ally rippe d on the left hand s i de .  And 

then I tried to let it roll up . I had a little b it better 

luck with it thi s  time it came up about oh , a foot lon g .  I t  

was about 3 inches  or s o  in  diameter , s o  I j ust crushed i t  

with my hands and s tuck i t  in the b ag an d  it went right i n  the 

b ag .  We threw it in the ETB for transfer up . Then I di dn ' t  

have anything e ls e  t o  do then unt i l  John got the cosmic rays 

done and we ' 11 let him t alk about that . 

Like Ch arli e  s ai d ,  we didn ' t  have any troub le with the LRV 

setup . We opene d it all up , pulled al l the ci rcui t b reakers 

except for the AUX circuit breaker and AUX switch whi ch we 

pushe d i n ,  but , we still had to dus t it real good , and set up 

the LCRU with a b lanket folded over it , and all that went real 

well.  There was no prob lem associate d with doi ng that . The 

Far UV camera cas sette was the next to last thing we di d .  When 

we went to get the Cosmic Ray Experiment b ack , I picked it up 

an d brought it around to the MESA and pulled the l as t  ring . 
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The strap th at was h anging down from the b ottom of it , the 

nylon strap , was very much like the one :L n t r aining . I grabb e d  

h old o f  i t  an d  gave a lit t le pull an d i t  di dn ' t  move . I gave 

a h ar de r  pull and it di dn ' t  move , gave a re al h ard pull and 

t ore out the .b ottom of the nylon s t r ap .  'rhen Ch arl i e  came 

over and h elpe d me . We got the pliers out an d  put the pli e rs 

on the b ott om of it and gave a re al h ar d  pull with that . An d 

then it man age d t o  s t art to come out . As s o on as we b roke it 

loo s e  it was free and it c ame on out . 

I was holdi n g  the t op part , the frame , an d I was pulling and 

John was pulling with the pli ers on the b ot t om of i t . 

I f  we h adn ' t  h ad thos e pli e rs we prob ab ly would s t i ll b e  there . 

Th at doe s n  1 t me an we wouldn ' t  h ave b r ought b ack t h e  wh ole 

thi n g .  We c ould h ave b rought b ack t h e  wh o le t h i n g  but i t  would 

have been an addi t i onal thing we ' d  had t o  think ab out s t owing . 

But th at cover was h ot . Th at w as the only thi ng on the wh ole 

EVAs that I t ou ch e d  and held onto that I c ould fee l  through 

tho s e  gloves . By the t ime J ohn go t through pul ling that t h i n g  

out of there I could fee l  the he at on �Y fingers . 

Let ' s  j us t  finish this  up . Cosmi c  Ray Expe riment s towage was 

no prob lem .  Retrieving t h e  F ar UV c ame ra cas s e t t e  was a p i e ce 

of cake . And i ngres s ,  di d you s e e  any prob lems wi th th at ? 
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YOUNG 

DUKE 
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YOUNG 
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We had a lot of b ags . The las t  bag we got up was the b i g  rock 

b ag and let me j us t  s ay one thing about that . Once , we got it  

ins i de ,  we  had too many rocks  in the big  rock-bag and we had 

to reshuffle s ome of them by hand . We h ad t ' )  make the b i g  

rock b ag weight les s  than 45 pounds . 

It weighed about 50 s omethi ng and we took tw') rocks out of it 

and got it down to 40 . 

The main rock we had in there was that b i g  Maehlberger rock 

and one other one . 

Waterme lon s i ze .  

EVA 3 Post Act ivities .  The repre s s  was normal . Again we 

tracke d i n  a lot of dirt with us . Wei ghing and st owage was 

normal. I don ' t  remember any prob lems we ha<i  with stowing any 

of the boxes . 

We left our helmets on and broke out the s ca:_es . We started 

tying down , just like we ' re supposed to  befOJ·e the j ettison 

time . We wei ghed them and then we had to  wait about 10 minutes 

unt i l  they de ci ded whether we could keep all the rocks . 

One thing we did that was ne ces s ary , we had t o  get the wei ght 

of the ISA do� reach in and pull out 
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the Muley rock to  get a rock out from underneath it . I think 

we took two ro cks out of that b ag ,  and put ' em i n  a half-full 

SCB to  make the wei ght more b alanced.  I e nde d up touching a 

rock with my b are h an ds . I real ly di dn ' t  plan t o  do s o .  There 

must b e  s ome ptray hydrocarbon on th ose rocks that I t ouched .  

They were b i g  rocks . 

We di d a suit loop che ck , depres suri zed the cabin , and dumpe d 

out the b ag .  I opene d a h at ch as s oon as I could pry it loose , 

and a lot of the dirt went over the s i de wi th it - b ut cer-

t ainly ,  by n o  means all of the dirt . The power up was nomi nal , 

was n ' t  it  Charli e ?  

DUKE We di dn ' t  do the P22 , but otherwi se , we j ust bree zed right on 

through the l aunch prep . 

YOUNG One thing that I not i c e d ,  the Earth was in the window , and s o  

was the navi gat i on st ar .  Whi ch s t ar was it ? 

MATT INGLY Altai r .  

DUKE Achernar . 

YOUNG Achernar?  

DUKE Yes . 

YOUNG That ' s  really a B .  And it ' s  ri ght in there . Where was Alt air?  
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It was the Achernar . 

Achernar . 

Detent one . 

It was in detent one , and the t orquing angles were small after 

the gravity aline . It was really a good alinement , b oth of 

them. I was really surpri sed to  be ab le t o  see the star .  We 

di dn ' t  even turn the lights out in the cockpit . We put the 

window shades up but we left the light s  on in the cockpit and 

h ad no trouble seeing the star .  And the platform torquing 

angles were small .  

The night be fore when I went to bed,  I looked t o  see  h ow the 

alinement was going to be and t o  see i f  I could s ee any st ars . 

1 and 3 were gray ,  2 was a pretty good detent , except the radar 

antenna was there at the time but I could see s omething over 

the t op .  There was something white in both 4 and 6 I don ' t  

know i f  that was refle cted Sun or not . I think it was 

refle cted Sun off the steerab le antenna in  detent 4 .  I don ' t  

know what was in the other one but I thought those two detents 

were useles s .  

Two and four? 

Four and s i x. 
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We had a couple data s t ars in thos e detents . 

That ' s  right . 

So the next man that pi cks s t ars better think ab out those kind 

of things . 

Launch Preparation . We di dn ' t  have any prob lems . 

No , we di dn ' t .  Everything went well . 

Even though we were completely powered down , as soon as we 

received the s t ate vector , had the clock , and mi s si on timer 

start e d ,  we were righ t  b ack in busine s s . v.Je che cke d the 

TEPHEM' did the c omputer  che ck , and we were already to go . 

We were way ahead .  At liftoff minus 35 , we h e ld for 20 minutes . 

The next thing was at li ft off minus 15 , we h ad ab out 20 minutes 

with nothing to do . 

That ' s  right , we s at there with he lmets and gloves on . 

We s t arte d  a little b it e arly on the helmet s and gloves  b e c aus e 

of a wri s t  ring prob lem. 

I ' m  glad we did ,  b e cause we had a prob lem . Every time we put 

the wrist rings on we di dn ' t  know i f  we were going t o  get them 

on , and then once we got them on we di dn ' t  know if we c ould 
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get them off again .  We knew we  were going t o  get ' em off , but 

it sure wasn ' t  the normal cli ck cli ck , push pull . I think we 

need s ome protection against dirt getting int o  those wri st 

locks . 

MATTINGLY If you ' d wrap a piece of t ape around -

YOUNG I thought ab out wrapping tape around it but would the t ape 

sti ck?  

MATTINGLY That gray tape would do it . 

YOUNG 

DUKE 

I ' m  not sure it would stick in a vacuum very long . I think 

you need s omething more than tokenism on that. cover . 

The sys terns were powered up , and the launch preparation was 

nominal. I ' ll tell you what happened to me en the launch prep . 

Ab out 3 minutes pri or to launch as I was look ing out the win-

dow and the Sun was bright overhe ad my left eye started crying.  

I had the window down all the way .  I normally kept the window 

up . For launch you want the window down . I couldn ' t  see out 

of my left eye . It became worse and worse , end it was as b ad 

as it got just prior to launch . It was really b ad .  I closed 

my le ft eye and it  was tearing b adly . I thirk it was just  due 

to  the brightnes s .  

So it  made you like snowblind. 
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YOUNG Yes . 

I just couldn ' t  believe it . It was almost like I h ad s omething 

i n  my eye . I ' m  s itt i n ' there and I can ' t  see out of my le ft 

eye and we ' re going t o  launch in 2 minutes . 

DUKE I couldn ' t  believe it either . I looked over at him and he 

YOUNG 

looke d like b oth eyes were clos e d .  

Wel l ,  there was n othing I could d o  ab out it . I sure di dn ' t  

plan t o  abort the l aunch for that . I h ad my ri ght eye , and 

I was going t o  fly it  us ing one eye i f I h ad to . I was going 

to fly on instrument s  anyway . You couldn ' t  fly on it out the 

window on the ground track without re ally being in good shape . 

We h ad at le ast five guidan ce systems and four di fferent con-

trol modes going for us b efore I had to  us e my left eye , s o  I 

felt pretty confi dent . I think it ' s  s omething you nee d to  

think about . Looking out that bright window all the t ime with 

a he lmet on le aves your eyeb alls with no prote cti on . 

MATT INGLY Could you get any reli e f  by h o ldi ng your hand up? 

YOUNG 

DUKE 

QUERY 

Yes , I put my hand over my eye and that relieve d it . Charlie 

couldn ' t  figure out what I was doi ng . 

I thought you h ad s omething in your eye . 

Sunglas ses ? 
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YOUNG You don ' t  want that under the pres sure he lmet , because you 

have t o  look insi de the cockpit and you can ' t  get ' em off .  

That surface was some bright , and we were lc oking upslope . 

We were looking up the rim of thi s  crater . I don ' t  know why 

it  di dn ' t  b otper Charlie over on his s i de ,  but it sure was -

sure got t o  me . 
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11 . 0  CSM CIRCUMLUNAR OPERATIONS 

MATTINGLY In general because of our altered time line , due to the delay 

in  circulari zation , the entire time line seemed to get 

rej uggled .  The primary act ivit i es and comments ,  I think we 

had t o  addres s  out of all thi s ,  are going to be the way you 

handle that kind of an operation in re al time , and what i s  a 

reas onable way to do that . 

The Operation of the Space craft - I think the command module 

i s  a re al fine one-man spacecraft in orbit . It ' s  a pain in the 

neck t o  fly a s imulator in one g .  You ' re climbing over and 

under things , but when you get in orbit it ' s  much more 

e ffi cient for one man to operate it in space than it is for 

three men . And one of the mistakes I think we ' ve made in our 

planning i s  that we ' ve as sumed that with three men in there 

you could really pursue parallel effort s and it didn ' t  turn 

out to be that way at all . I had the feeling that throughout 

the entire solo operati on that I was getting more Flight Plan 

operation done with le s s  fus s and bother than we did in any 

time when we had the extra people in there . 

Navigation ,  we s crubbed several of the P52s t o  s ave time , be-

caus e the plat form dri ft s were so small that it just di dn ' t  

j ustify taking the time with it . And it was during this 
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peri od that we look e d  at t he s c anning t e le s c ope and I kept 

looking for s t ars on the b ack s i de .  L h ad i n  mind the 

Apollo 1 5  problem o f  not being able t o  rec ogni ze patt erns . 

And thi s  i s  where we p i cked up the fac t t h at when the t ele-

s cope is out .o f  focus you j us t  don ' t  get enough light t o  

p aint a s t ar image . On c e  you get i t  b ack int o  focus , the 

s t ar patterns b e c ome qui t e  obvi ous and i t  looks j ust like it 

di d in Earth orbi t .  It ' s  an excellent de",ri ce . And I think 

we ' ve already covere d the fact that the s e  things ch ange thei r  

focus due t o  vibrat i on o r  wh atever i t  i s  that allows the j am 

nut s t o  b ack off . The systems operat i on actual ly i s  no 

prob lem . The ground di d i t  all . 'I'he thing that we di d di ffer-

ently , and I t hink bears c omment is that for all t he Flight 

Plan obj e ct s , that wer e  done on the front s ide of the Moon , 

are within c ommuni c at ions with the groun d .  W e  g ave th e t ime 

line respon s i b i l i t i e s  to the CAPCOM , and that gave me a chance 

t o  sit b ack and do what ever i t  was I want e d  t o  d o . I f  I 

want e d  t o  get a drink of water , I could do that . I f  I 

wanted t o  look out the wi ndow , I could do that . I di dn ' t  

have t o  j us t  s i t  there an d s t are at the c lock . I c ould te l l  

there was a b i g  di fferenc e ;  I could relax when I got AOS and 

I could s t op st ari ng at the clock , whi ch i s  your primary 

activi ty any t ime you ' re running the respons ib i lity for the 

Flight Plan and the t ime line . And those guys on the gr ound 
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j us t  di d a super j ob of keeping us on step . They would call 

and s ay it ' s  t ime to turn the pan camera on and I would j ust 

float ove r there and flip it on . That way I could t ake the 

Flight Plan and t ake about 10 minutes out of each rev and 

look ahead at. what was going to happen on the next rev and 

get an outline in my head of the things that were coming and 

the s e quence of things . I had the proper phase of the experi-

ment che cklist  out and I had the right flim magazines adj acent 

t o  the cameras . It was really no problem t o  stay with the 

t ime line . The places it got to  be a little bit sti cky were 

when I di dn ' t  have that luxury because we had altered the 

Flight Plan . There were a couple of revs where we finally 

res orted to taking a blank piece of paper and Henry read up 

to  me the sequence of events for the next 4 hours . I j otted 

them down and we worked from there and that was actually a 

lot e asier than the times we tried t o  go through and alter 

the Flight Plan and delete the i t em in 99-10 and add s ome othe r 

item .  And all the deletions turned out t o  b e  taking up an 

awful lot of your time . 

We had the same problem in operating solo that we had before . 

It really di dn ' t  allow adequate time for taki ng time to  go to  

the bathroom and a few things like that . Inadvertently during 

the development of the Flight Pl an we allowed things to creep 
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peri od down and it  shows gamma ray gain step l or s omething , 

and as long as there i s  s ome guy on the front si de to  give 

you a call you c an afford that . But when you ' re on the b ack 

s i de and tryi,ng to e at ,  try i ng to mix your food , trying to  

keep your eye  on the  clock and run thi s , it becomes a mes sy 

thing . And we dis cussed this preflight and agreed that 

s i n c e  it had s lipped i n  there we rec ognized that we weren ' t  

going t o  make a big i s sue out o f  i t  - We ' d  go ahe ad and do 

it thi s way . I would strongly recommend that e at periods be 

exactly that - they have got to be s acred . Thi s  i nclude s  no 

update s  from the ground . We were cont i nually gett i ng Flight 

Plan updates  duri ng the e at periods , whi ch requires you to 

read them back to the ground and you j ust can ' t  t alk back to 

the ground and choke off the food b ag and do all the s e  other 

things at once . 

I found that the VOX c i r c ui t , whi ch I never t h ought mucn o f  

i n  the command module before , really worked great . That freed 

two hands s o  you c an  hold a penc i l  and a Flight Plan and write 

and read them b ac k  at the same time . I don ' t  know how well it 

c ame through o n  the groun d ,  or how much c l ipping t h e r e  might 

have been but i t  s ounde d t o  me as th ough the VOX c i r cuit was 

performing s uperb ly . I just turne d i t  t o  maximum s en s it i vi t y  

and le ft i t  there . I think I ran in  VOX almo st the ent i re 

!:• :�\€®-Ni1il�ftb�I�iA L 
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for the plane change . The flight planners did an outstanding 

j ob real t ime of giving me an outline of the items th at were 

coming up so that I c ould have s ome plan for i t . We protected 

against the y.aw gimbal motor by going to  the plane change 

attitude then rolling 90 degrees for redundancy . Thi s  att itude 

i s  a good redundancy mode for the middle gimbal direction , so 

if you did lose it you wouldn ' t go into the gimbal lock region . 

You di d the plane change then a 90-degree roll? 

MATTINGLY Yes , that seemed like a very reasonable thing to  do . No 

problem , a matter of retrimming the gimbals to make sure that 

after you calculated one angle that you retrimmed it again 

before you let it off . Both the eire burn and the plane change 

had a larger attitude excurs i on than I would have anti cipated . 

They may be nominal . I would like to  get th� system guys to 

explai n .  

SPEAKER I s  there a short burn logi c ?  

MATTINGLY Yes , what it  tells me i s  that the gimbal angles we put i n  for 

trims re ally weren ' t  as smooth as they c ould have been . 

Perhaps that ' s  the normal response . 
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The mas s spe cs , as we 1 d already s t at e d  s t ar L e d  not i ndi c at i ng 

on b oard that i t  was retract i ng fully ,  but the gr ound TM 

showe d that it was retract e d  t o  a s afe di s t ance for the SPS 

maneuver .  

The mapping camera on it s first r etraction h ad s hown 

an exce s s ive retract ion t ime . We delet ed s everal o f  t h e  

e xt ens i on ret ract i on cy cles t rying t o  mi nimi ze t h e  p roblem . 

The re was one time when we got off and operat i ng i n  th i s  

open loop fashi on where the Flight Plan was b e i ng r e ad up 

s omewhere b e twe en 5 and 30 minut e s  ahe ad o f  the t ime that the 

maneuver operat i on was t o  be execut e d .  We ended up going t o  

full c alibrat i on and t h e  ground r e ad me l n  great detai l  all o f  

the SIM b ay swi t che s , and di d n o t  remi nd m e  o f  c onfiguring the 

j ets for the SIM b ay operat i on .  I h ad the fe e l i ng that there 

are two ways y ou c an h an dle real-t ime Flight P l an changes . 

One o f  them i s  to t e ll the flight c rew we ' d  like for you t o  

operat e  a parti cular experiment a t  a c e r t ain time . And let 

the flight crew be respon s i ble for con fi guring it and doi ng 

it all . The other way i s  t o  have the groun d figure out e ach 

swi t ch and e ach acti vi ty that has to be done j ust like you 

would the norm al Fli ght Plan and re ad thos e up t o  you one at 

a t ime . And then , let them b e ar the re s p on s i b i l i ty . I had 

C O N F I D ENT I A L  
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MATTINGLY The ground never had suffi cient time to work ahead so they 
( CONT ' D ) 

YOUNG 

were re ading me detaile d  steps  they hadn ' t  had a chance to 

veri fY that s omething wasn ' t  le ft out . They left you alone 

in the s ens e that you had all the dat a that you needed to do 

the j ob when , .  in fact you re ally had to go b ack and s c rutini ze 

the procedures that were read up because no one else had had 

a chance to  veri fY them e ither . They were s ort of  waiting for 

me to cros s check it and as you get a litt le tireder you 

s t art thinking , well , they ' ve done it . And this  one time I 

know we caught ours elves off guar d .  

Well , i f  you are going to call the data up to  a single crew-

man a short time before he has t o  execute it ; he doesn ' t  have 

t ime t o  think it through and make sure you ' ve done the right 

thing . 

MATTINGLY Now ,  my whole theme on real-time Flight Plans are that we 

certainly di d a lot o f  it . I gue s s  I ' m against revamping and 

reordering your priorities , burns , and trying to optimi ze 

things . It s eemed to  me that we spend month�; and months 

building a Flight Plan t o  go fly . We try to screen it and 

make sure that maneuvers don ' t  go into gimbal lock , and that 

you have suffi cient t ime to get to the new attit ude and really 

thought of all the things that go wrong . Then you go and do 
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MATTINGLY all thi s thinking on the spur o f  the moment . I t  s e ems t o  me 
( CONT ' D )  

YOUNG 

t h e  chan c e  of doi ng i t  wrong i s  s o  muclj g n: :_�. L e r  tllat i n s t e ad 

of getting s l i gh t ly opt i mum dat a you prob ab ly are g o i ng t o  

me s s  s omething up . I would feel much mo re c omfort ab le when 

we di s cus s e d  .th i s  p r e f l i ght , that i f  you ever get b e h i n d  t h e  

t ime line , w e  should drop wh at i t  w a s  that we mi ssed and 

pre s s  on wi th the r e s t  o f  the t ime l i ne . So t h at e v e rybody 

knows whe re we ' re going and i n  wh i ch di r e c t i on and why we do 

the t h i ng s  y ou h ave prac t i c e d  and know h ow to do them . And 

we di d not do t h at and I h ope all the dat a works out . We ' ll 

j us t  have t o  wait and s ee when i t  gets b ack . 

I ag ree with you , Ke n .  

I really fe e l  s t rong t h at on c e  a Fli ght P l an i s  wr i t t en down 

i t  sh ouldn ' t  be c hange d .  I j us t  don ' t  think the s c i en c e  

peop l e  sh ould b e  allowed t o  r e do the whole thing . I don ' t  

know what they were doi ng i t  for , but I j ust don ' t  t h i nk we 

ought to do that . That ' s  ask i ng for troub l e . 

MATTINGLY To me th at ' s  the t i me when you ' re l i k e ly t o  extend the mapp i ng 

c ame r a ,  whi le the door i s  s t i l l open an d t h ings l i k e  t h at . 

You g e t  in a hurry and y ou need t o  get the c ame ra on and you 

h i t  the swi t ch and y ou forgot all ab out th at door th at ' s  

covered o r  something . I felt uncomfo rt able from t h at aspe c t  

before . I didn ' t  o ft e n  get far e nough ahead that I felt l ike 

CON F I D ENT I A L  
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MATTINGLY We crammed the bistat i c  radar around and I think many of our 
( CONT ' D ) 

SLAYTON 

problems were caus ed by regrouping . The ground knew that we 

were going to  cut the mis s i on a day short and tried to get 

all their  maj or obj ectives in l day les s . 

It was all s upposed to stay the s ame and they were knocking 

a day off the end period.  

MATTINGLY But we di dn ' t .  We rewrote the whole thing . Apparently some 

s cience priority team got together and redi d the whole business . 

Be caus e that ' s  the way i t  was coming up to us . That ' s  the 

only thing I could think of that was going on down there and 

that i s  hazardous . As a matter of  fact , on landing day when 

we were 6 hours behind they di dn ' t  do th at . They j ust pi cked 

up 6 hours later and took the Flight Plan from that point on . 

I knew where we were and what we were doing . I went back 

and I started at the nominal landing time . I went back to see  

what things we had mis sed and by the time I 1,vent to  bed  I had 

pi cked up and done everything that was to be done on the three 

revs that we di dn ' t  do , except t rack the lM 1N"ith the sextant , 

and that meant maneuvering . But all the rest of the photog-

raphy and experiments , I went b ack and pi cke d up . No , the re 

was one excepti on and that was the photographs of th e Moon and 
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MATTINGLY e arth s h i ne . And I was i n  the pro c e s r; o f  that when ground 
( C ONT ' D ) 

YOUNG 

c alle d and s ai d  knock i t  o f f  and go to be d .  We c lo s e d  up 

s h op on t h at one . But we h ad pi cked up everyt hing e l s e . And 

I thi nk I was ab le t o  do that b e c au s e  I unde r s t o o d  wh ere I 

was and I knew what was going on and I h ad the fe e l i ng t h at 

the groun d was i n  c ommand o f  the s i t uat i on . Ok ay , I think 

t h at ' s  re ally enough of that . But that pr ob lem p e rs i s t e d  

t h roughout t he rest o f  t h e  orb it al mi s s i on .  

The b i st at i c  radar was a s our c e  o f  cont i nual c on fus i on t o  us 

b e c aus e we n e ve r  knew what was c oming next . I t ' s  k i n d  o f  

di f fi c ult t o  be ri ght i n  the mi ddle of doing s ome thing e l s e  

an d all o f  a s udden h ave t o  chang e your mi nd t o  s ometh i ng 

e ls e . The c rew h as a Fli ght P l an whi ch you c an go by , and 

the g r oun d ch anges i t  j us t  for 2 p e r c ent more dat a of one k i nd 

or anoth e r , i s  ask ing for t roub le . 

And I th ink we p rove d  that on the 1M j ett day . I d on ' t know 

whe re the mi s t ake was i n  the 1M j et t  day but there ar e thr e e  

places i t  c ould h ave b e e n . I t  c ould have been b e fo re it eve r 

got o f f  the ground i f  nob o dy r an th rough the p r o c e dure s .  I 

as s ume they di d .  I t  c ould have been i n  runn ing through the 

p r o c e dure s  an d not h avi ng th e c onfi gurat ion right when we s hut 

th e thing down . It c ould h ave b e e n  that running thr ough the 
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DUKE 
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procedures ,  the communi c at i ons loop could have gotten mes s e d  

up , in that s omebody has to  trans cribe the procedures , s omebody 

has to che ck them over and pas s them to  the CAPCOM and then 

he has to read them up to us . Then , Charli e  i s  there st anding , 

i n  the LM , in. his  skivvies , copying those things down and I ' m  

copying them down and we may have mi s read s ome of the things 

that they gave us . And then , of cours e ,  i n  our execut i on of 

them we could have made a mistake . I really had s erious 

mi sgivi ngs about doing somethi ng that we hadn ' t  practi ced . 

We practice all the things that constitute abort-type 

situati ons like Apollo 13 . We practi ce a contingency check-

li st . But we never  practi ced the phase of jump around , and 

grab here and there for 1M j ett . I was real nervous about 

being able to do that right . 

It ende d  up we didn ' t  get to  bed any earlier than i f  we had 

jetti s one d it right at that day . It caus ed about two or 

three times more work the next day . Of course that ought 

to  work , but it ' s  only going to work i f  somebody on the 

ground has time enough to go over and run through the complete 

thing end to end in the simulator and make sure his base i s  

right when h e  starts and hi s base i s  right when he ends . 

Then , he gets the procedures writt en r ight and there ' s  a lot 
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DUKE 
( CONT ' D )  

SLAYTON 

of ch ang e s  that you h ave t o  make to do that s or t  of thing 

ri ght . We pract i c e d  LM j e tt a l ot o f  t i me s . Anu i t  ahray s 

work e d .  

In that respe c t � w e  sh ould h ave let you get t i r e d  t h at day 

an d kept going i n s t e a d  of shut t i ng down . 

DUKE I think s o .  

Y OUNG I would h ave s ure felt b e t t e r . 

MATTINGLY It t urne d  out that we got t o  b e d  l at e r  than i f  we ' d  g one ahe ad 

DUKE 

and j e tt i s one d i t . We h ad more work t o  do the n ext day and 

I never felt like I was on t op of what was happening . 

Nob o dy t alke d  ab out that much aft er we pulled all t h e  bre ak e rs 

an d whi le we were wai t ing on t h at we wer e  doing the s ame 

thing we would h ave been doi n g  anyway . 

MATTINGLY Now you had a plan t o  s t ore al l th at s tuff i n  th i s  or der . 

But y ou c an ' t  do it b e c aus e you have t o  r e v i ew each i t em 

you h ave t o  s t ow and s e e  how many of the s e  t h i ngs you n e e d  
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MATTINGLY to use tomorrow . And can we get them in places that are 
( CONT ' D ) 

easy t o  get t o .  

A s  far as the SIM b ay operation was concerned , the ground 

di d it all and I j ust responded to their commands and what 

little I know about the experiment operation i s  what the 

ground told me , so I ' m not going to comment on any of that . 

Dim Light Photography , I ' m going to comment on that right 

now only .to the extent that s ays how we performed it . The 

dim light photography that we did do was accompli shed j ust 

exactly like the PI wanted it . Much to my di smay , we did 

two s olar corona sunri s e  sequences . I used the t ape recorder 

countdown for both of thos e and for the zodiacal light . They 

really worked out super . The countdown t ape would c ome up 

the sunrise  and s ay turn the camera off at sunri s e . There 

would be the old Sun , and I think we got all· that done . 

There ' s  one s e ction in the zodiacal light sequ�nce where it 

was changing every 10 se conds . We were taking two exposures , 

changing the filter , and changing the exposure s etting . I 

dropped my hand off the filter or something and lost track 

of where it was . I ended up having to skip two exposures . 
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MATTINGLY That ' s  not e d  in my exper iment che ckli o; l .  �� t h i rll'; ,,rc ' � 1  
( CONT ' D ) 

c over that lat e r . The c on c lu s i on u l'  a co V:: r d1 eu·t t h at s hcy,v,3 

the p o i nt i ng t arge t s  for each o f  the dim li ght s e 1u0n c e s  

I think i s  a good thing . One t ime w e  c aught ours e lv e s  

p oi nt i ng in a. d i ffe rent d i r e ct i on . It t urne d  out that what 

h ad happened was that they h ad changed t h e i r  mind on what 

they h ad want e d  to t ake a p i cture of . But as a rul e , I 

always felt very c omfort ab l e  and I knew I uas p o i nt ing i n  

t h e  r i ght di r e ct i on b e c aus e I c ould ve r i fy ag a i n s t  t h e  s t ar 

p att e rns . 

I di dn ' t  t rus t the l i ght s h i e l d  aroun d  thP 3 5 -rn i J l i met er 

c ame ra and con s e quent ly I darkened the spac e c raft c omp letely 

for all dim li ght and phot o s e que n c e s  i n  lunar orb i t . Now , 

we di d s ome on the way home with the dump s 1" quen c e s  wh ere 

we l e ft a c ouple o f  lights on in the LEE flashli ght s that 

Charl i e  c ould use t o  read the che ckli s t . A l l  the ones I 

d i d  i n  lunar orb i t  I di d ent i r ely in a darkened s p a c e c r aft . 

The ope r at i on o f  t h o s e  things in the dark i s  really no 

p rob lem at all . The magaz ine s us e d  were r e c orded and r e ad 

down in r e al t i me as far as , wh i ch magaz ine , wh i ch frame s 

went with e ach exp e riment . I have t h o s e  thi ngs not e d  here 

in the exp e riment s  che ckli s t . I t h i nk that re ally covers 
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MATTINGLY all the comments that are necessary to be sai d  about thi s 
( CONT ' D )  

zodiacal light , solar c orona , galactic light , Gum Nebula . 

Attitude excursi ons during the CMC free periods were 

re corded .  There was one set of  pi ctures that required a 

free control mode and I missed that and left it in auto , 

but I knew that as s oon as it started .  I finished the 

sequence and I di d not see  any engine flashes , so I believe 

the dat a i s  correct . That experiment i s  noted in this 

checklist als o .  

Earthshine - I don ' t  think we did that one j usti ce . Much 

to my surpri se , when we first got to the Moon , looking at 

the Moon with a nearly full Earth , earthshine , you could 

really see an awful lot of detail .  I had always wondered 

i f  earthshine photography was worth the effort . Had we 

done it on day l ,  I ' d  have no question that we ' d  have learned 

an awful lot about features that are on the we s t e rn limb of 

the Moon , whi ch we ' ll never get a chance to phot ograph in 

sunlight during Apollo . Each day the features became less 

and les s sharp . That was the reason that after PDI day I 

wante d  to run that strip off , becaus e I could already detect 

the difference in the earthshine sensitivity from the 

previ ous night . It was s crubbed and I tried to get it in 
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!V'iliTTINGLY the f i r s t  thing aft e r  I woke up the next clay . I t  k ept gett i ng 
( CONT ' D )  

pushed b a ck i n  p r i o r i  t i e s . Vlh en we clj d g e t  around t o  i t  I ' m 

not s ure t h at we re ally p i cke d up v e ry much at al l .  That ' s  

a s h ame b e c au s e  there r e al ly were s ome int e r e s t i ng t h i ng s  

t o  b e  s e en b ack there . You c ould s e e  the o u t e r  r i n g s  o f  

O r i ent al e . Y ou could s ee the Mare R i lle betwe en two of the 

r ings . Y ou c ou l d  s e e  the r adi al fracture s ,  you c ould s e e 

s ome o f  the radi al e j e ct a  pat t e rn s . I t  was r e al ly a b e aut i -

ful thi n g . I would s ugge s t  th at i f  Ap oJ. l o  17 has a chan c e  

t o  look at the Moon with really full Earth that t h ey re ally 

s hould expend a magaz i ne an d t ake a full s t r i p  b ack there . 

UV Photography was a c c omp l i shed p r imar i ly t r ans lunar and 

t rans e arth . We di d s ome in lunar o rb i t . vle t ook s ome 

pi c t ures o f  the Des c art e s  format i on i n  UV . I s p e e de d  up 

the t ime s and c entere d aroun d the D e s c artes l i ght mat e r i al . 

When I s ay Des c art e s , in th i s  c as e , I ' m t alk ing ab o ut the 

c r at e r  Des c art e s  and the li ght mat eri al that i s  j us t  to the 

north o f  i t . 

Sky l ab Cont aminat i on Photography was s c rubb e d  i n  lunar o rb i t . 

O rb i t al S c i en c e  Phot ography , I t ook as many o f  the s t r i p s  

a s  I c oul d .  Jus t h av i ng rev i ewe d t hem , i t  app ears that the 

prints I was look i n g  at are ac curat e . Our e xpos ure s e t t i ng s  
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MATTINGLY were r ather poor . We di d not exp o s e  all of our f i lm . We 
( CONT ' D )  

only h a d  one roll of fi lm that w as avai l ab le for c rew opt i on 

phot ography . That was mag az i ne V i c t or . I kept try i ng t o  

pace mys e l f  o n  t h at , and s ave i t . I f i gure d t h at we h ad 

160 e xp os ures.  t o  last us 6 days at the Moon . And I kept 

t rying to r at i on mys e l f  i n s t e ad of t aking a who l e  bunch of 

p i ctures the first t ime I s aw s omething . As i t  t urned out , 

we ended up at the end shoot i ng i t  up j us t  t o  f i n i s h  it off . 

Not only di d we s pend as much t ime in lunar orb i t , but a 

lot o f  the t ime when we c ould have b een t aking phot ographs 

out the wi ndow we were copying and e xe cut ing t h e  Flight Plan 

updat es , whi ch is re ally dead time . That ' s  was t e d  t ime i n  

lunar orb i t . 

I di d a lot of work with the b in oculars . I c ompar e d  the 

b i n o culars and the monocular by us i ng one agai n s t  the other -

by t ryi ng t o  ob s e rve , b i n oculars by j us t  putt i ng my h and 

over one of the b arrels . Ten-power b i n o culars are , in my 

opi n i on , about the maximum magn i f i c at i on that a man c an 

h an d  h ol d .  I found that t o  really s ee res olut i on I h ad t o  

lay one end o f  it up against t h e  window in order t o  s t ab i l i z e  

the opti cs , t o  keep them from b ounc i ng aroun d .  I really 

felt like the b inoc ular s i z e  was prope r .  I t  w ould b e  n i c e  

t o  h ave a wider vi ew o n  them , b e c ause t arget acqui s i t i on 
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MATTINGLY 
( CONT ' D ) 

w as a little di ffi cult at t ime s unt i l  y ou le arn h ow t o  do i t . 

You ' d look out and s e e  a f e ature in y ou.r unaided fi eld. of 

v i ew , then y ou ' d  w ant t o  look at i t  with the b i nocular s . 

The f i e l d  of v i ew with the b i n o culars was s o  small that i t  

w a s  hard t o  find the s e Quen c e  of patt e rn s  that w ould lead 

y ou i nt o  the s mall area you wan t e d  t o  look at . Or wors e y et , 

you ' d  want to see s omething i n  there , then y ou ' d  look out-

s i de and t ry to put it into the perspe cti ve , and ag ain i t  

was k i n d  o f  di ffi cult b e c au s e  of t h e  small f i e l d  o f  v i ew . 

The b i n o cular small s i ze me ant that y ou c oul d s t i ck your 

h e ad up in the corner o f  the w i ndow and l o ok at i t . I 

r e ally don ' t  think you c ould h an dle much larger . I f ound 

that the Has s elblad with a 250 lens  on it was r e ally t oo 

b i g  t o  get b etwe e n  my eyeb al l  an d the \vi n dow and s ee mos t 

o f  the things I was looking at . 

The SIM b ay att i t ude t hat you fly , window 5 general ly , 

i nc lud e s  the nad i r , but not i n  the mi ddle of the win dow , 

i t ' s  over in the c orne r . And for all the things y ou ' d  like 

to do y ou r e ally feel like you ' re c r amp e d  look ing out of 

win dow 5 .  You get a cri ck in you n e ck . Win dow 3 i s  a good 

one for looking away from the n adir and up t owards the hori z on . 

G ot a good look at the northern part of the hori zon b e c aus e 
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MATTINGLY when I was awake we were generally in plus-X forward in 
( CONT ' D )  
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SIM bay attitude . I could s ee up to the north very nicely . 

I had very few chances to look to the south of the ground 

track , because that was always when we were minus-X , and 

that generally meant that we were in a sleep period . So 

we di dn ' t  see nearly as much to the south of the ground 

track as we had anti c ipated . 

The overlays that are in the flight dat a file , used for 

preparati ons of the visual targets and overlays that you 

put on the maps to see what your field of view i s  from 

each window , turned out to be surpri s ingly clos e . We 

questioned that they were perhaps too small , that they had 

as sumed an eye pos itioned too far b ack from the window . 

But in reality I actually had the feeling you had to  decrease 

the overlay for window 5 .  Window 3 was probably about correct . 

Window 4 i s  much larger than i s  useful . 

We took the gegenschei n .  Took a s e quence o f  photos at the 

antis olar point , the midway point and the mob i le point . Did 

that twi ce . If the star chart s are right about where to 

point , we were , in fact , pointing in the right direct i on . 

�he long exposures should show anything that happens to be 

out there . 
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MATTINGLY We did a wat e r  dump on the t rans e arth c oas t . John p oi nt e d  out 
( CONT ' D )  

i f  you look down-Sun at i t  you h ad a l i gnter s p ot i n  the sky . 

I looked out and s aw the s ame t h i ng . I t h i nk i f  we h ad t aken 

dens i t ometry phot ography o f  that are a  we ' d  have found that 

there was a l i t t le b r i ght spot l ooking d i r e c t ly down the wat e r  

dump . That may , or may n ot h ave any b e aring on the gegens che in , 

b ut I think i t ' s  s imi l ar phenomenon and ought t o  be cons i de re d . 

One mor e  thing about the bino cul ars , s e veral t imes I kept 

t rying to c ompare b i n o cular and monocular vi s i on and I c ould 

never find a d i s crete t e s t  whe r e i n  I c ould s ay the b i nocular 

s aw things that you c ouldn ' t  s e e  with monocul ar vi s i on .  But 

I always had the fee ling t h at I s aw a fulle r p i c t ure , and 

that the re was more i n fo rmat i on , and that I s aw more things 

whe n  I looke d through b in o c ular vi s i on . S everal t imes thr ough 

the mi s s i on I found that I got my fingers on the lens , or 

s ometh i ng , and I ' d  p i ck i t  up lat e r  and one of them would be i n  

focus and one of the lens e s  would be out . I felt like the 

p i cture was mi s s ing . I ' d  s t art S Quinting with one eye , or 

the othe r , and f i n d  that I h ad a b ad lens . I ' d  c l e an it o f f  

and all of a s udden eve rything was better again . On c e  I 

fin ally got the len s e s  c l e aned o ff , and r e al i z e d  you had to 

work on it , and onc e  I had adj us t e d  the b i n ocular I r e ally 

d i dn ' t  have to me s s  with the focus again . 

' � • t 
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MATTINGLY Plane Change 1 was essentially a nominal burn . There was no 
( CONT ' D ) 

problem with it . Comm was good . In fact the c ommuni cations 

throughout the whole period were excellent . Supporting 

lift-off maneuvers were a piece of cake . We tracked the 

landing site .landmark . We never di d try to  track the 1M 

its elf . I saw a glint of sunlight off of something bright . 

Sort of like the kind of a reflection you ' d  see from a wave 

out over the ocean .  One time when I was looking with the 

binoculars , at the landing area ,  I believe I s aw the glint 

off of the 1M or maybe the ALSEP . And ,  another time I saw a 

glint over on the flanks of Stone Mountain .  Right after that , 

Hank s aid that was in  fact where the Rover was . It was 

nothing I could i denti fy or pinpoint , but it  was a flash of 

sunlight reflected off of something that looked entirely 

unlike any other features that you see around the Moon . 

As far as looking for the LM or the Rover or anything like 

that in 10-power optics I think i t ' s  really a waste of time 

and should never be pursued.  

Rest and Eat Periods - rest periods are really okay , but the 

eat periods were continually being violated with Fli ght Plan 

updates of one form or another . It turned out that my 

favorite experiment in orbital s cience was the bistat i c  

radar . That meant the ground couldn ' t  talk to  me for an 

hour and a half . I had a chance then t o  go to  the bathroom , 
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MATTINGLY eat dinner , and get an exercise  period or look at the Flight 
( CONT ' D ) 

Plan . I think you really need those kind of periods every 

now and then throughout the day . 

TPI Backup we talked about in the rendezvous portion . 

Midcourse backups were c ompletely nominal and right down 

sequence .  

There are a couple of items I noti ced in the Flight Plan 

leading up to  the rendezvous point . First of all , we chose 

s everal photo t argets and visual targets that were too far 

off the ground track to be appropri ate . The photo targets 

may well turn out to  have value t aken near the hori zon . 

They ' re hard t o  reach from the SIM b ay attitude . The 

visual target , to  be useful , really ought to be confined to 

those things that can be done within probably a 30° cone of 

the spacecraft nadi r . The targets again wi ll be bi as e d  

toward the s i de that S IM bay will support . Because of 

the SIM bay attitude , you generally don ' t  have a chance to 

look straight down and you can ' t  use the full 2 minutes from 

plus or minus 45 degrees elevation , even when you fly directly 

over the t arget . Generally , you end up getting about a minute 

or a minute and a quarter , because of the SIM bay acqui s i t i on 

problem . You e ither see it early and you get to look at it 

a long time before it  gets close enough to  see , or , you fly 

�!;). · �· fi·t·oi·N];�·At . f:.. I . .. . . . • . " ,/ ·. "' .. 
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MATTINGLY over it and then you lose s ome time due to target acquisition , 
( CONT ' D )  

and the target i s  at best viewing position when you first 

see it and you may not recogni ze it unles s you ' re really on 

top of the patterns that come in with it . I found that one 

of the thing� that saved me a great deal of time in doing 

the visual strips , and in j ust general operation with the 

photo targets and so forth around the lunar surface , was the 

rather large amount of time we spent prefli ght , learning the 

ground track and learning the significant features every 10° 

across it . This really paid off , in that you could j ust 

walk over to the window look outside , and you knew where you 

were . That would give you a good handle on where to pi ck up 

the cameras , how to set them , and what you ought to do with 

it . I think you can waste a lot of time trying to cross 

check between a map if you don ' t  have that ·kind of famili arity 

with it . 

A couple of times during the mis s i on we re called that we had 

a high o2 flow . Invariably it turned out that we had the 

suit circuit return screen clogged up again . I cleaned that 

thing off every night , and I was forever pulling off j ust 

piles of j unk . It would take me 4 or 5 passes with the tape 

to pick off the screen on the main ones . When we went out 

and looked at the s creens on each of the individual hoses 

there was always a lot of material in it . This was true even 
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MATTINGLY before the LM came back and brought all of its dust and 
( CONT ' D ) 

dirt with it . Thi s  was true of j ust plain old space craft 

parti cles ,  little nuts and j ust little pieces of debris . 

The use of visual targets at the subs olar point is probably 

a mistake in use of time , in that you j ust can ' t  see very 

much . One of the things that bothered me a great deal the 

first two days in lunar orbit was the intense brilliance of 

the sunlight . I generally ended up with rather s ore eyes 

or just tired eye s  at the end of both the first and second 

days . I trie d to wear the sunglasses but the problem you 

run into for looking insi de you need to take them off . You 

want to pick up a set of binoculars and look at a detail , 

now you have to t ake the sunglasses off . The nuis ance of 

handling one more thing between your eye and what you ' re 

trying to see c onvinced me to do it with my naked eyeball and 

grin and bear it . I never had anything happen to my visual 

acuity as a result of this , but it was a real annoyance 

having your eye s  get s o  tire d .  After a couple days it 

seemed to me that my eyes had acclimated to the situation and 

it didn ' t  bother them anymore . Someone really needs to think 

about the fact that this is  going t o  happen to you . If there 

was some way of covering the windows so that you can look 

out si de and not be fighting the sunlight , and at the same 
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MATTINGLY t ime use your naked eye ins i de , I think that would be a 
( CONT ' D )  

big help . And I would delete all visual subj ects except of a 

very speciali zed nature in the vi cinity of 30 degrees either 

s i de of the subs olar point . Because the features are s o  

badly washe d . out and it ' s  j ust  a toll on your eyeballs to 

look at it . 

When I changed the lithium hydroxide c anister at 1 44 : 50 ,  it 

was the first time I noticed that we had a swollen canister . 

It was j ust sli ghtly sticky . Later in the flight we had one 

that was extremely di fficult t o  get out and we ' ll dis cuss 

that when we get to that point . But the first one was 

144 : 50 where it was slightly swollen , but that was one I 

j ettisoned in the LM. 

The VHF communi cations with the LM , I think we commented on 

earlier as being pretty outstanding . I could hear the 1M 

comm right up through landing and through Tl . Part of their 

comments were going on with the che cklist and s o  forth 

following Tl . 

The tape recorder we had talked about using it for these time 

sequences . One of the problems that had been raised on 

previous flights was the idea that the t ape re corder seemed to 

run at nonuniform speeds and things that were recorded on 
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MATTINGLY the ground didn ' t  s ound right when they got in the air .  So , 
( CONT ' D )  

I made the decision t o  do our t ape rec ording for the time 

sequences in flight instead of on the ground , then , whatever 

biases we had due to being inflight would be the s ame that 

the recording and the playback would be the s ame .  It 

turned out that there weren ' t  any differences they could 

find .  The tape recor der seemed to be very stable as long as 

you Velcroed it down and left it s itting s omewhere . But i f  

you pi cked i t  up i n  your hand and shook it , o r  did anything 

with it , why you could hear the speed change . This  was par-

ticularly noticeable when playing musi c .  If you were touching 

it , j ust trying to hold it in your hand, it would cause the 

speed to os cillate . I ran several checks against the clock . 

In one 15-minute che ck , it was off j ust about 1 se cond , whi ch 

I thought was pretty repeatable ,  s o  I continued to use it . 

Some time during the mis s i on we found that we could not 

depres s  the little red button on the Sony recorder to make 

a recording . I was going to record s ome RCS sounds while 

I was in lunar orbit . I went to do this and was unable to  

get the button to depress . It had worked during the trans-

lunar coast b�cause that ' s  when I made my s olar corona and 

Zodiacal light tape s . During transearth coast I noticed 

that once again it was working .  There must have been or must 

be s ome foreign parti cles floating around insi de the tape 

recorder . 

C O N FI D ENTIAL 
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MATTINGLY The batteries on the tape recorder lasted much longer than I 
( CONT ' D )  

would have anti cipated .  We have one that seemed t o  last for 

only two tapes . And it really s ounded terrible , like it 

needed to be changed .  I subsequently played six tapes on 

one battery . , I changed the battery not because it wasn ' t  

working , but because i t  was coming up on one of the low 

light level passes  and I wanted to have a fresh battery in 

there to make sure I hadn ' t  j eopardi zed the t iming of it 

someway . I found that the number of batteries we carried 

was far more than suffi cient . I wouldn ' t  cut any off , but 

it was cert ainly enough . I had suspected prefli ght that 

there wouldn ' t  be enough . I played all of the tapes in 

fli ght at le as t  twice  and probably half of them another time 

around . We used  probably half the batteries .  

The next item was on the landmark , F2 , I think , that I 

tracked on rendezvous day . I was given a crater in 

Mare Smythii . The crater was so large that it seemed to me 

it was an inappropriate target to be tracking for landmark 

correlation ,  s o ,  I s elected a small feature on the northern 

rim, whi ch shows up marginally in the sextant photography . 

I was marking . on one small feature on the northern rim of the 

crater rather than on the center of the crater itself . 
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12 . 0  LIFT-OFF , RENDEZVOUS , AND DOCKING 

Li ft-off was nominal . The pit chover was on time and we flew 

the most beaut iful profile I ever s aw .  Shutdown was o n  t ime . 

There was one thing that we did differently . 

We clos ed the main shutoff in system A b efore as cent . 

Before we turned on the ascent feed , the main shutoff in 

system A was closed . When we got into orbit , we used system B 

and cros s feed ,  whi ch e ffectively gave us two systems . It 

worked beauti fully . I never had any doubt that this rascal 

was going to work properly . The control system i s  j ust a 

champ . The insert i on was nominal . I forget what the res i duals 

were , but there was nothing to trim. 

Les s  than 1 .  

Two feet a second and asked for 10 up . We pitched up and 

locked on to the spacecraft a lot sooner than I thought we 

would . We were about 150 miles out . They r edid that table 

in the t ime line . Charlie saw the command and service module 

in reflected sunlight first . This  was right aft er we pitched 

up , whi ch must have been 2 or 3 minutes aft er ins ert i on .  

We ins ert ed 170 miles behind and clos ing at 492 . 

By the t ime we were at 150 , Charlie saw that star out the 

window . It turned out to b e  the command and service  module . 
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YOUNG 
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DUKE 

YOUNG 

DUKE 

YOUNG 

DUKE 

I could not s ee it through the COAS . I f  I moved to  the s ide 

of the COAS , after we had radar locked on , he was right in 

the middle . I was glad to get that data point , b ecause 

everyb ody had b een asking , can you s ee him in  the reflected 

sunlight? And I answered , "Yes , I can s ee him at 150  miles . " 

We kept an eye on him until he went into darknes s . That ' s  a 

good way to b e  able to  check the stat e  vector and make sure 

you don ' t  have a bent radar . 

Once we got locked on the PGNCS needles , the 50/18 needles , 

the AGS needles , the radar needles were c ent ered . I forget 

how many marks we ended up with but it was about 25 . 

It was a lot more marks than we needed . In fact , they said 

we c ould proceed if we want ed to . 

So we did , 2 minutes early . 

Two minutes early . The TPI s olution for the PGNCS i s  the one 

we burned . I forget what the numbers were , but it was right 

down the track . 

We lost radar lock when we did the burn . It was right at the 

edge of the limit , and when we lit the eng ine , we lost radar 

lock . Unt il that t ime , we hadn ' t  lost lock . And of cour s e , 

all we did was call up P35  and reacquire . When it changed 
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the W matrix in P3 5 ,  I either h it the enter button too fast 

or hit another button , and the W matrix didn ' t  get changed . 

When I called it up again to look at it , it was the same as 

it was before TPI . I redid it and that resulted in our 

getti ng a few les s marks for the ·first midcourse . I think 

it was 5 as opposed to  7 .  Five i s  adequat e .  All the TPI 

solut i ons agreed perfectly . Our onboard TPis and the ground 

agreed within a couple of feet per s econd , so we decided to  

burn the PGNCS . At the first midc our s e  in all three axe s , 

the b iggest one was 0 . 9 .  We burned the first midcourse on 

the PGNCS , and there was no disagreement between us and the 

command and s ervi ce module . On the second midcourse , the 

numbers were so small that we shouldn ' t  have burned , but we 

went ahead and burned them anyway . I would think that it 

wouldn ' t  be that smart , but maybe it was . ·I  did not make a 

line of s ight correct i on until we were at 7000 ·feet . Beaut i-

ful targ et ing .  I probably c ould have waited unt il I was 

closer in than that , but I didn ' t  really feel too good about 

it . The braking veloc ity was 29 feet a second and that ' s  

exactly what it was . Line of s ight control was j ust b eaut i ful 

all the w�y i n ,  and what the needles were s aying agreed very 

well with what was happening on the lunar module unt il we 

were clos e in . Then as you not i c ed ,  we went out to  the north 

about 70 or 80 feet and brought it back in . When we were 
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DUKE 
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about 600 feet out , I could s ee down the s i de of the s ervi ce 

module , so  I knew we wer e  out j ust a little to  the s ide . As  

oppos ed to  the usual Kamikaze brake that I usually make , we 

kept it very cons ervat ive . We t alked about that before the 

mi s s ion .  W e  ,decided that w e  would always keep the braking 

within something that the command and servic e  module could 

do . This means that , contrary to the braking gat es that we 

us e in the LM, you s ort of have to lead them . In other words , 

at the range that you want to be at , you almos t  have t o  b e  

at the braking velocity to give the c ommand and s ervic e  module 

a fighting chanc e in cas e  it has to do it . I never had any 

doubt that we would do it all ourselves because that machine 

was working so b eauti fully . We j ust closed in and it was s o  
• 

good I want ed to do it again . It was really slick . Aft er 

you fi ni shed your maneuver , they wanted us t o do the 3 60-degree 

yaw . We talked them out of that b ecause I was already in 

pos ition , and all I had to  do was the 360 yaw . We di d that 

first and then you did your pitchover to the att itude where 

we took the pictures of the bubbles on the c ommand and s ervi ce 

module . You did the roll over and then went to  the docking 

att itude . I t.hink that the 16-millimet er camera doesn ' t  really 

reflect on thos e bubbles to well , unles s  s omebody studi es it 

very carefully .  There were sure a lot of bubbles out there 
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on the thermal coat and on the surfac e . Then we went to the 

docking attitude and came in and docked . 

PGNCS and AGS were in perfect agreement . The nav was b eauti-

ful . We ' ll get the numbers for this at a lat er time . 

MATTINGLY The things  that I did differently on the c ommand module s i de , 

as it turned out , didn ' t  really have any effect on the r en-

dezvous . Because of the concern for the glitch in the IMU ,  

we did all the att itude maneuvers for all the att itude controls 

in the SCS , and the navigat ion was being done by the CMC IMU . 

They worked thos e procedures out , we talked about them , and 

I wrote down s ome notes that Stu gave to me . It was a very 

straight forward thi ng . It was very s imilar to the way we 

would handle a no-IMU rendezvous . We had practi c ed that kind 

of thing , and the only thing that was different was when you 

needed to know a preci s e  angle , we only had to go to  the IMU 

and fly to that angle . So you had the prec i s i on but you us ed 

the procedur es that we had gone through on some of thes e failed 

IMU malfunctions . So it turned out that we could draw on 

background experi ence ,  and it worked out real nicely .  We got 

a lot of marks . I had 20 and 22 marks prior to TPI . I really 

thought I was going to pick you up at insertion . I think with-

out a better stat e  vector I was n ' t  going to find them . You ' d  
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MATTINGLY never find it in the telescope . With the s extant , I think I 
( CONT ' D ) 

YOUNG 

would have s e en you at ins ertion with the Sun angle , had you 

been in the field of vi ew .  I 'm not at all sure I could· have 

tracked it  because the auto opt ic s  chatter was j ust enough t o  

make it diffi.cult to trac k .  And I kept s earching but I never 

did find it . There was a little dot near the middle of the 

s extant , which apparently was part of the sextant opt ic s , and 

I tracked that guy for a while . I was sure being super because 

it was always in the c ent er ,  no matt er what I did .  This is  

before you did your tweak . And then I caught it . 

While we were s itt ing up before we got into orbit , we heard 

the VHF radar lockup . Were you locking on us ? 

MATTINGLY I t alked to you on VHF . 

YOUNG But we heard the tone ; I forget where it was . 

MATTINGLY Before we got into orbit ? 

YOUNG Yes . 

MATTINGLY Yes , I locked up on you j ust prior to the insert ion .  I gave 

it a try , not .anticipat ing any success .  You were chattering 

and I figured I ' d j ust do it for drill , and it locked up . I 

blocked the inputs until I received a comparison with your 
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MATTINGLY radar . But it had been correct . And you di dn ' t  stop t alking . 
( CONT ' D ) 

You were talking in the middle of my lockup tone . 

YOUNG I know i t .  

MATTINGLY I di dn ' t  think it would work , and it worked j ust super . 

YOUNG I was really surprised . 

MATTINGLY And the correlation b etween the VHF and the radar I thought 

was amazing . 

YOUNG Yes , it was really beaut i ful . 

MATTINGLY Everything on my s i de was j us t  better than :: ' ve ever s een it 

YOUNG 

in a s imulator . I rec eived a stat e  vector from the ground , 

and as s oon as you moved i nto the darknes s , I picked you up 

in the s extant . It was a flashing light . ·- not i c ed I di dn ' t  

pick you up i n  the t elescope until  I had you i n  the sextant 

at 100 miles . I picked your flashing light up in the telescope 

at 70 miles . And that was the first time I ' d been able to 

recognize it in the t eles cope as being your b eam .  

That old 400-mile b eacon is  pretty good . 

MATTINGLY With the s extant , it was j ust beaut iful . It ' s  like a star . 

And at 50  miles , I had the Earth in there aLong with you and 
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MATTINGLY it still showed up nicely ,  even though the Earth was right in 
( CONT ' D )  

the field of view , whi ch s ome people had worried about . I 

had 10 and 13 marks for the midcourse  1 .  

YOUNG Yours was b etter than ours . 

MATTINGLY Everything was working s o  well that the marks were j ust pour-

SPEAKER 

YOUNG 

ing in.  And I made a correlat ion of the boresight between 

the t ele s cope and the s extant and where you bores ighted . In 

the teles cope , you were locat ed at the bottom and about one 

line at the bottom of the crosshair patt ern of the sextant 

and about one line width to the right . And I thought that 

was super agreement b etween those two instrument s . 

S omething less than 0 . 2  of a degree . 

Yes , I think down at the bottom i s  0 . 1 .  

MATTINGLY It really surpri s ed me how well it worked . And everything 

els e  we did on the rendezvous its elf was nominal . Docking -

We got out of sync with ours elves on this bus ines s of t aking 

the photo s equence . I think we really did the right s equence ,  

taking you first . I got the impress ion that both you and the 

ground were g etting very impati ent about gett ing st art ed on 

docki ng , and it had been my plan before flight , my stat ed 

int ent ion , that 1 5  minutes before darkness I was going t o  

'���.r�.A.� .. -:&�"-'. L �·��r��"*1-.YM ' . �. ' ' ! 
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MATTINGLY start my approach . I would do the photos and all that up 
( CONT ' D ) 

until that point . And then it s eemed like everybody thought 

I was being supercons ervat ive , but I had 20 minut es before 

darknes s and everybody was getting g inchy that I wasn ' t  making 

the approach .. 

YOUNG I thought we made our approach right away . 

MATTINGLY I guess I wasn ' t  conc erned about the approach in the dark 

YOUNG 

after a previ ous  experienc e .  There was no reason to  waste 

gas hurrying . So I didn ' t .  And we got there about 5 minut es 

before dark . And the only thing I would change by doing it 

agai n ,  I would approach faster .  It was very obvious that you 

could s ee the 1M att itude dead band . I was trying to play it 

cool and not chase the line of s i ghts . But I ' d  los e  my 

courag e .  Every t ime you get a l ittle b it off , I ' d  g o  right 

over and s everal times I caught myself moving back and forth , 

chas ing your att itude dead band . 

When you approached , I was looking right at you , and you were 

really lined up well through the COAS . I eould see you through 

the COAS . And as a matt er of fact , if they paint ed a line 

underneath the window with a marl�: down it , you wouldn ' t  need 

that docking adapter . You could dock with the line and make 

it every t ime . 
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MATTINGLY I had that impress ion . I had the impress ion that i f  the 

YOUNG 

target had fallen off the LM ,  it would have made very little 

difference in docking . The one thing I ' d do differently is  I ' d  

approach faster . It ' ll make your line of sight rates  less 

expens ive to control . They aren ' t  going to  be big ; they ' re 

going to  be dead b and kind o f  things . The other one was that 

I got contact and I was ant i cipat ing hearing it like everyone 

had s aid you would . Apparently , I approached s lowly enough 

that I di dn ' t  hear anything . I s aw the 1M j iggle a little 

bit , and I don ' t  know if you heard me contact . 

I didn ' t  hear it either . We didn ' t  feel it either . 

DUKE I felt it ; it rattled a little bit . 

MATTINGLY Nothi ng happened , s o  I thought , guess we ' re going t o  do some-

YOUNG 

thing els e .  I decided I ' d thrust at it but nothing happened . 

I didn ' t  feel any mot ion and I was just ready to  thrust again 

when the barber pole came up . So I must have j ust had it 

laying there , and it j ust needed a little push to  get the 

capture lat ches i n .  And again ,  I think a fast er closure rat e  

would have made more pos itive docking . 

You could have pushed the 1M backwards . 

MATTINGLY But there was no rebound on the part of the LM .  And they 

always talked about if you don ' t  hit it hard enough to capture 
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MATTINGLY it , you ' ll knock it away . But it di dn ' t .  It j ust lay on the 
( CONT ' D ) 

nos e there , and all I had to do was push it a little bit . 

YOUNG As s oon as you s aid barb er pole , I shut the PGNCS off and we 

were ther e .  No thruster , no extra thrust applied , none of 

this fighting each other . 

MATTINGLY I went to  free as s oon as we contacted . The retract was just 

like the original one . 

YOUNG Very s low unt il it  g ot there , a hangup on the edge , and all 

of a sudden the docking light s j ust appeared . 

MATTINGLY Same pattern . For s ome reas on , we di dn ' t  take photographs of 

DUKE 

YOUNG 

SPEAKER 

thi s .  I don ' t  know why .  The ground called and said don ' t  

take photos . 

We did one thing proc edurally at insert ion . We had a lot of 

dust and pebbles float ing around in the c ockpit wi th us . We 

did turn on the cabin fan and left helmets and gloves on 

until docking , becaus e we had so much dust in there . 

That didn ' t  clear any dust out becaus e you have to  open the 

inflow valve to g et any of that stuff in the suit loop to  

clean it out . 

It j ust circulat es it around . It has a filt er behind it . 
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SPEAKER Does it have a filt er behind it?  Well , it didn 1t  clean much 

of the dust  out . 
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MATTINGLY Aft er docking , we went through our t ransfer items even though 

we knew we were going to be retaining the LM and going to bed . 

From my s i de , the t ime line entering the LM was a little b i t  

s lower t h an  I had anti c ipated even though I pre s suri zed the 

c ab i n  prior t o  rende zvous . Taking things out and finding a 

place for them j ust seems to t ake a little b i t  longer . Per-

haps that was b e c aus e I ' m methodi c al about i t . The first 

thing we did was pas s in the vacuum cleaner . I had checked 

the vacuum cleaner operat i on only t o  the extent that I turned 

it on and it worked and I turned it off . I di dn ' t  t ry t o  

vacuum clean anything . I didn ' t  try to veri fy that it really 

was sucking anything up . There ' s  s ome ques t i on i n  my mind 

whether the vacuum cleaner really ever worked properly . 

DUKE . It di d .  The s creen was c overed with dus t .  It probably was 

s o  covered that it stalled out , and that ' s  what failed i t . 

MATTINGLY In any event , s ome t ime later , I went into the tunnel to get 

s omething , and the vacuum cleaner was laying there making 

s ome funny little noi s e . I not i c e d  the swi t ch was on , but it 

di dn ' t  s ound like it was running . so I turned it off . I t  

di dn ' t  i nterest me enough t o  see i f  it was still working . I 

think it had probably failed then . We tried it l ater and 

i t  wouldn ' t  s t art after that ; it would j ust make thi s little 
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MATTINGLY hum. I suspect it failed at the time I found it the first 
( CONT ' D )  

time . That was within an hour of the time we started with it . 

The tunnel operations were j ust like you ' d expect them to be ; 

all the latches were made , including latch number 10 . This 

time , latch number 10 fired properly . We had no anomalies at 

all with the docking latches , nor with the probes . One other 

comment on latch 10 that I don ' t  think we included before was 

that - when we went to undock , latch 10 cocked itself on the 

first stroke . It felt like it took about half the effort to 

cock that first stroke that all the rest of them took to cock 

on either the first or second . So apparently , it had not 

fired at all . 

LM equipment transfer - when we started bringing that stuff 

over , our original plan had been to stow everything in this 

EVA stowage or entry stowage case , whichever was more con-

venient at the time we brought it over . Take our time and 

do that and then come over and do the LM j ettison .  We altered 

that becaus e of the plan that retained the LM and having to 

put your suits on for LM j ettison the following day . We j ust 

dropped the whole plan of trying to stow things item at a 

time . In general , we just sort of stuffed the stuff on board 

and decided to worry about it later . I don ' t  think we really 
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MATTINGLY had any other choice cons idering the fact that we  couldn ' t  
( CONT ' D ) 

DUKE 

stow the suits and things . 

The command module filled up with LM dust and rocks and things 

almost immediately . Within an hour , it was very noticeable 

that there was a coating of dust on all the instrument panels 

and all the surfaces . You ' d s ee little rocks float by in 

front of your nos e . I was surpri sed how rapidly that stuff 

all had diffused in . It came over as s oon as we brought the 

first bag or the first  suit , or whatever it was . That stuff 

was j ust coming off of everything and it never stopped . The 

command module cabin fans were on at the time of docking . I 

turned them on right after docking and before removing any 

tunnel hatch equipment . They were working properly at that 

point with the cabin fan filter on . They failed some time 

EVA morning . The mat erial we brought in we j ust  stashed away . 

We tried to vacuum the suits and some of the bags that were 

dirty like the big rock bags and found it was almost totally 

worthles s .  You could do a little bit , but the best method 

was to take a damp towel to wipe things down . We were able 

to get some of the dust off thi s way . Fortunately , most 

things that were dusty went over in DCON bags . That was a 

lifesaver . Once we opened one of  the DCON bags just a little 

bit to see what bag was in there . The dust floated out and 

• 
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we closed that i n  a hurry . That was a real mistake . I 

think Apollo 14 did the s ame thing . The trans fer of the 

equipment was expeditiously done j ust  according to the Time 

Line Book from my side . Ken was doing a great j ob taking 

care of everything as I pas sed it over . Had we been on a 

nominal two-rev-to-j ett t ime line , we ' d  have been adequately 

prepared to j etti son the LM at the time . I think it ' s  a 

very loose t ime line . I think Ken does have time to stow 

things , at least temporarily ,  and we don ' t  just  throw them 

in there . 

The samples did not need to be vacuumed except one bag before 

I put it in the DCON bag . That was the big rock bag . Every-

thing els e was in good shape . Since we were going to retain 

the LM, we had to copy up about 10 pages of changes to the 

checklist . We started with the dock deactivation unstaged 

in the Contingency Book , drying out the water boiler . We 

reverted back to the Time Line Book the next day when we got 

back into the LM .  The configuration on the LM s i de for the 

rest period was a complete powerdown . I felt like it took 

us 90 minutes at least for the water boiler to dry out . 

I really don ' t  think personally that we saved any t ime by 

making that deci sion to retain the LM . I feel like we could 

have had an 18-hour day , or whatever it turned out to be and 
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could have j ettisoned the 1M by keeping our suits on . But 

that was not the decision .  The decision was to keep it . So , 

we had to take the suits off . John and I both doffed the 

suits in the LM. I thought it was quite a hazard over there 

floating through the LM with all that dust and debris .  A 

number of times I got my eyes full of dust and particles . I 

felt like my right eye was scratched slightly once . I think 

the mode you want to operate in i s  get that gear transferred 

and get out of there as quickly as pos sible , get that beauty 

closed up and j ettisoned . The ground could tell us exactly 

when we got it closed out . I would be willing to bet you 

that it was almost the s ame time , if  not later , than it 

would have been if  we had gone on and j ettisoned the LM .  

The suit doffing was the s ame problems that you had . We 

ended up working up a new t echnique at least with the A-7LB . 

Getting it down and pulling your feet out first before you 

pulled your head out . That worked j ust great . The next day 

we got up , IVTed to the LM ,  and started the powerup before 

we got suited . 

MATTINGLY We started the powerup first . 

DUKE I never had any confidence in my set of procedures that we 

really had everything in the right configuration .  We skipped 

from page to page and book to book . e s eemed to have gotten 
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everything going . The computer came up ; the up-link came up 

okay . We didn ' t bother with the AGS . It looked like we had 

a good P30 in there . The state vector was in ; the no-DAP 

light was off . All the gear s eemed to be running , the COMM 

s eemed to be .up , we didn ' t  fire the j ets . We didn ' t do an 

RCS check , but looking back over the procedures it looked to 

me that we had all the necessary breakers in to fire the PGNCS 

RCS j ets . One switch I did mis s  was the PGNCS mode control ; 

it was in ATT . HOLD rather than in AUTO . The no-DAP light 

was out , so it should have held its attitude , and the ground 

should have had no problem getting the RCS burn off to the 

deorbit burn . However , when we j ettisoned the LM ,  it j ust 

gently floated away with a slow roll and pitch , without any 

j et firings at all . Looking back over the procedures I don ' t  

know where the error was , or i f  there was one , or i f  we had a 

mechanical failure . We ' ll j ust never know as far as the me-

chanical failure . I think that we got the switches and the 

circuit breakers all pushed in . But it was a set of circum-

stances any way in whi ch we didn ' t have a chance to review 

with any great degree of accuracy on board . In that kind of 

operation , I think you ' re j ust s etting yours elf up for some-

thing , whi ch happened . 

Suit donning that morning vras okay . We had the same amount 

of problems we normally have • 
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On closeout , the LM was still as  dusty and debris covered as 

ever . We had the s ame problems with the wri st rings as we 

had on the lunar surface , We managed to get buttoned up all 

right and on time for the j ett maneuver .  

MATTINGLY On the LM j ettison , we really got behind at the last minut e .  

I thought we were doing pretty good . When it c ame time for 

the suit integrity check , we got behind . We didn ' t  have 

sufficient time to let the whole thing play out and stabili ze . 

YOUNG Let the suit flow come down to 0 . 2 .  

MATTINGLY We had to rush the integrity check in order to get it done 

YOUNG 

DUKE 

and get off at something reasonable . At that , I think we got 

off about 30 seconds late . Even with the suits on , the tunnel 

pyres make a very obvious noise . 

You said that the LM was maneuvering in pitch and roll? 

As it backed away , it started a slow yaw for the LM. It was 

LM yaw and a slight pitch up if I recall . But it never fired 

a j et ,  not one j et .  

MATTINGLY Very slow rates ; we must have imparted an extremely small 

impulse . I don ' t  think there ' s  any question on whether it 

fired any j et s  bec aus e when you folks rendezvoused, I could 

s ee the j ets  fire in the daylight , TLe ones that were pointing 
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MATTINGLY at me looked like little flashlights going on and off . 'rhe 
( CONT ' D ) 

others , I could still see s ome effluent coming out of the 

exhaust nozzle . I don ' t  think there ' s  any question that it 

never fired an engine at all in any axis . 

DUKE I agree . 

MATTINGLY Separation maneuver was a nominal thing . They changed the 

maneuver from the preflight value , but it was executed nomi-

nally . It was small ; 2 foot per second . We deleted the 

shaping maneuver on plane change 2 .  

DUKE Right after that , Ken , we had to j ettison the mas s spec boom. 

MATTINGLY Yes . The lithium canister that I changed at about 181 hours 

was stuck.  It was number 12 that came out of the V chamber . 

We had to j iggle it an awful lot . This was on the night of 

rendezvous . We had to j iggle that thing an awful lot to get 

that thing out . My concern at the time was tearing the little 

cloth strip that pulls it out - j amming it and then finding 

that I was unable to get it in or out and thus would be unable 

to change the canister in the opposite compartment . Ground 

told us later · that there was no way we could tear that little 

strap off . The cani ster did not look much different , but it 

certainly was swollen good and tight . Somewhere along the 
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MATTINGLY line here , we were unable to get the mas s  spec to come in . ( CONT ' D ) 
It was before LM j ettison . You s aw it in the LM window . 

DUKE Yes . 

MATTINGLY Out the windqw . They told us to retract it for LM j ettison . 

I went to retract and they said it stalled out . I had a 

barber pole . You looked out and could still see i t .  So , we 

went to extend once and it went just a little way and stalled 

again .  We cycled it in and out a couple of  times , and Charlie 

was able to tell that the mass spec was neither at full ext en-

sion nor was it coming in . It was just moving back and forth 

a little bit . So they gave us a pad to j ettison it and that 

all went quite nominally . The thing that was most significant 

about the boom j ettison was that , when it left the spacecraft , 

it had practi cally no rates of any sort except in the trans-

lati on . Just as stable as it could be . It was moving out 

rather rapidly. It j ust looked like a big arrow going out . 

We should have s ome pictures of that . But that stuff came 

off without any trouble . I don ' t  remember even hearing the 

thump when that thing went . I don ' t  remember a sound or any-

thing that was as soci ated wi tl:. the mas s spec test . 

The s atellite j ettison , we did on time . It was perfectly 

nominal as far as we could tell . It was done in the dark so 

we didn ' t  see anything . I don ' t  remember any sounds associated 
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MATTINGLY that either . It did its thing on t ime and barber pole changed 
( CONT ' D) 

YOUNG 

state j ust as advertised.  During all of that t ime , we were 

getti ng Flight Plan updates almost by the minute , The ground 

had taken over control of the SIM bay and was operating it in 

a real-time mode with us execut ing it . We tried to run out 

the rest of the pan c amera and get as much mapping camera 

coverage as we could prior to TEI . MY concern at this point 

was that at the pace we were going , we might not have a chance 

to even settle down and give TEI the consideration it ought 

to have . But the Flight Plan all settled down the rev before 

TEI . We s at there and did es sentially nothing but think about 

TEI , and set up for it in the last rev. I thought that was a 

super thing to do . I felt really comfortable ; I think we 

ought to always do TEl that way , 

I do too . There were a couple of changes to the cue card for 

TEI that seemed unnecessary to us . 

MATTINGLY I sort of went along with all of  the changes we were getting .  

At the time , we were changing some things because we had to 

because of a changed t ime line . It seemed to me that we were 

also changing other things that didn ' t  have to be changed . 

A good example was the suggestion that the c ircuit breakers 

for pitch and yaw , gimbal number 2 , be pulled out during TEI 

burn in order to protect against transfer from primary to the 
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YOUNG 

DUKE 

YOUNG 

the secondary . This condition has existed as long as Apollo 

has . It ' s  been discus sed and rehashed as long as Apollo has 

been around , It seems to me it ' s  a very poor practice to 

change those .kind of procedures in real t ime unles s  some mate-

ri al condition is developed that causes you to alter your 

standard practice procedures . 

I agree 100 percent . 

The pugs operation.  We didn ' t  touch it as per directions from 

MCC ,  but before the burn they put the gaging system into the 

auxiliary position versus the primary . We flew with it in 

the auxiliary pos ition .  You could tell every time that you 

uncovered one of the point sensors the quantity would j ump 

and the unbalance would j ump .  It would then settle out . At 

shutdown , we were looking at something like 3 percent on the 

fuel and 5 percent on the oxidi zer ; maybe 3 . 5  to 5 percent . 

But there was about a percent difference or so in the unbalance 

meter . We had just started responding to that when we got 

shutdown . I think it was going toward the decrease pos ition , 

but I don ' t  recall . But except for that anomaly I think the 

thing worked as advertised throughout the burn . 

I don ' t  think there ' s  any further comment on TEI . The burn 

time was e 



13-12 

DUKE 

YOUNG 

Right on . 

Within a couple of milliseconds , it seemed like . The resid-

uals were nothing . Didn ' t  even have to trim. 

DUKE Yes . All you trimmed were X and Z and they were small . We 

had l foot per second . 

MATTINGLY Post-TEI , we did a lot of the photo stuff . It was one of the 

places where we got i nterested in what we were looking at . I 

guess we missed a couple of things . It was one of the prob-

lems that used to catch me in training all the t ime , but the 

only t ime it caught me was this one t ime in flight . When you 

call up P20 option 5 to get a maneuver to the attitude , you 

have something like 8 seconds from the t ime the Vl8 comes 

up until you can get an ENTER on it in order to get the rate 

drive going . This  was one of those times where I di dn ' t  sit 

and watch it . And sure enough it required another maneuver . 

The ground had to call us and tell us we hadn ' t  started P20 . 

I almost missed it the next time because I was still looking 

out the window . I would suggest that if  you ever need a 

program like that , again , the computer should have some way 

to call your attention to the fact that there ' s  an activity 

on your part required . It is  not uncommon to have maneuvers 

to attitude whi ch take 12 to 14 minutes . It ' s  real easy not 

to be sitting there watching the DSKY for that 8-second 

� ,e,e�FitJ:ENllt� L 
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MATTINGLY window during that t ime . Future programs should provi de the 

{ CONT ' D )  
computer with the c apability t o  ring a b ell o r  light another 

light or do something whi ch would attract your att enti on at 

the time another activi ty is required . 
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14 . 0  TRANSEARTH COAST 

MATTINGLY I ' m looking through to see i f  there are any notes . Most of 

YOUNG 

the things that we did on transearth coast we did under 

direct ground control . We went about our bus iness with 

stowage , EVA preps , entry preps , and all that kind of stuff . 

But we let the ground run the SIM b� real-time calls , and 

I felt that that was probably the best way to do it , rather 

than have us all s it there and watch the clock . 

PTC on the way home turned out to be no more difficult than 

PTC on the way out . With a light vehi cle , PTC was another 

thing that surprised me . We were able to set up PTCs  that 

would end up with the nose describing a 10-degree cone . 

System Operation . I don ' t  know of any ano�alies we had 

in systems . You got any on your list , John? 

Yes , several , as a matter of fact . The cabin fan stopped . 

MATTINGLY The cabin fan . And that went out on the day after TEI . 

In fact , I guess it was the morning of EVA prep? 

YOUNG Right . 

MATTINGLY All of a sudden , the fan let out a big moan . It sounded likt� 

it ftropped several steps in frequency and made a big moaning 
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MATTINGLY sound .  We never turned i t  o n  again .  We taped up the cabin 
( CONT ' D ) 

YOUNG 

fan inlet screen whi ch had an awful lot of junk and trash that 

was being sucked up against it . I cleaned it off once that 

I remember . Just an awful lot of stuff got up there . We 

finally ende� up cutting out a piece of the map and taping 

it over the screen to keep stuff from backing out away from 

the filter . What else do you have on the systems ? 

I redid this list last night . Stop the tape and let me get 

organi zed . What was the first one of those that you read? 

MATTINGLY We talked about the cabin fan filter . One of t.he things I 

see on this list is that the gamma ray boom finally stopped 

j ust before entry . We tried retracting it and it didn ' t  come 

i n .  They s ai d  i t  was sufficiently retracted so  that we could 

j ettison the service module without j ettisoning the boom 

first . 

YOUNG The digital event timer . 

MATTINGLY Yes , the digital event timer started to act up during 

rendezvous . I noti ced it at TEI that it lost track of the 

ignition time .. Prior to TEI , it was running int ermi ttent�y ,  

but coincidentally , it happened to run nicely at TEI . After 

that , it seemed like it was more often not running than it 
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MATTINGLY was running . Each time it would step , it would count . It 
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sounded like it was making a count every second , but it 

would lose track somewhere in the tens and unit s  digits . 

It would j ust come up with the wrong t ime . 

It ' s  clear to me that people who aren ' t  concerned with space 

flight don ' t  reali ze how much the crew depends on the digital 

event t imer . We used it for things like t iming the 10 minutes 

the MEED was supposed to be out , whi ch di dn ' t  work ; timing 

her down to the reentry reference time , whi ch it didn ' t  work 

for ; and timing up to every burn ,  whi ch it didn ' t  work for . 

MATTINGLY The clock we ' re talking about is  the one on MPC p anel 2 .  As 

DUKE 

far as I know , the one down in the LEB continued to work . 

It worked for the Skylab . When I used it down there for the 

Skylab contamination , it worked .  

MATTINGLY At the end o f  the mis sion ,  I not iced when you would go to 

res et on the main panel DET , that you ' d  hit reset and it 

would j ust s it there and continue to cycle . You ' d  have 

to hit stop to get it to stop spinning . But it did that 

only during the latter stages of transearth coast . It didn ' t  

do that when it first started acting up . There was no powde:r 
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or anything like that visible in the window such as was 

reported by Apollo 15 . You mentioned another problem 

there , John . 

Battery compartment . 

MATTINGLY Battery compartment . Yes . We had j ust put battery B on 

charge the morning of the EVA . 

DUKE Bat B had just started charging when we got a slight odor 

like it was burning insulation . I took the battery off 

charge and looked at the bat compartment and it was up over 

about 3 .  So from then on , we started a series of vents . Up 

until EVA , we initiated a series of little vents to  get 

that pressure back down . We ' d  vent one and then close the 

vent , and it would immediately start climbing back up rapidly 

to about 1 . 5  and then maybe 0 . 1  of an hour from there to 

about 2 . 7  or 2 . 8 . I personally didn ' t  want to charge any more 

batteries and fortunately we didn ' t  have to , because the bat-

teries all had good charges on them. So we j ust left them 

like that for the reentry and we didn ' t  charge any more . And 

the explanation we got from MCC was that it was the battery 

compartment , the type of compartment . Due to the long 

discharges on LOI and DOI and then subsequent long recharges , 

the batteries were venting more than normal . The compartment 
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was tight and that ' s  why the pres sure was building up . That 

sounded pretty plausible to us . The only question I guess  

we still had was why was the thing still venting so long 

after those charges . 

MATTINGLY The thing I think was significant was that we had a definite 

YOUNG 

DUKE 

odor , an acrid smell that could be attributed to insulation 

cooking . It smelled to me like things that you smell around 

batteries . That was down in the LEB . I ' d  been on the couch 

and we shi fted seat s  for some reason , and I crawled down and 

John crawled back on the couch out of the LEB . When I moved 

down there , I not iced it immediately . But it ' s  the kind of 

odor that when you ' re around it for a while , you qui ckly wipe 

it out . I think if  it built up any slower , you wouldn ' t  

even notice it . I think it was distinctly different than 

the other cockpit odors that we have . 

I didn ' t  smell it because as usual my nose was all plugged 

up and so was my head . I just didn ' t  smell it . 

But they were convinced that we had good batteries and sure 

enough , we did .  At entry when we brought them on , they 

took up the load . Boy , they were just great and worked like 

champs . 
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YOUNG Okay . The IMU CDU glitch . 

MATTINGLY Okay , IMU . I guess we got our glitches on that starting the 

YOUNG 

day before entry . That would have been EVA day . 

It was EVA day . 

MATTINGLY But it was late in  the day . And we had an ISS light and a 

YOUNG 

PGNCS light came on . The first time it came on , I didn ' t  

notice the ISS light as it went out . And I think both you 

and John saw it . All we had was the 3777 alarm remaining 

on the DSKY . We compared the FDAI with the NOUN 20s , and 

they seemed to be in  agreement . We tried VERB 40 and that 

didn ' t  make any difference . I think we then had another 

master alarm with the s ame sequence of events , where the ISS 

light c ame on for j ust a flicker and then it went out and 

left us with a PGNCS alarm. We di d all kinds of things . 

The ground gave us some angles to fly through , to try to 

excite the CDUs . We went through all that and never did come 

up with anything that could cause the alarm agai n .  I don ' t  

think we had another alarm o n  it until entry morning . 

That ' s right . .  

MATTINGLY We must have had a half dozen on entry morning . On one 

occasion , the ISS light came on and remained on , although 
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it seemed like one of them went out and John heard a click 

or clang of some sort in the LEB . We looked around and it 

looked like the tool E ,  which had been strapped to one of 

the handholds on the nav station , might have banged the 

panel . 

It banged the panel j ust above where - implausible as it 

seems - it was hanging on the right optics  handrail .  It 

banged the panel j ust above where I think the PSA module 

i s  for the computer . At the same time when the ISS light 

went out , it was underneath it • 

• 

MATTINGLY I didn ' t  see the tool E hit the panel . But when you kicked 

it later , we did see where that was . That was underneath 

the verb-noun list . 

YOUNG Yes . 
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MATTINGLY But it was right next to that rails of the structure that 

goe s  between the verb-noun list and the star codes . 

YOUNG Ye s .  

MATTINGLY That ' s  where .you ' d have to put the light out . At least when 

you tapped it , the light went out . 

YOUNG Yes .  

MATTINGLY That was the last ISS light we had. Our feeling on that is 

DUKE 

YOUNG 

DUKE 

YOUNG 

the fact that practi cally every problem we had with manned 

space flight has been due to some kind of contamination float-

ing around in zero gravity . That ' s  probably what it is . Since 

they are getting it b ack , they ought to be able to find it . 

One time the light was on steady though , Ke� . I took the 

tool E and tapped all over the panel , whi ch had no e ffe ct on 

it . 

The trouble is , that is n ' t  where any of the gear i s  lo c ated. 

I know . 

It ' s  lo cated in that box behind the clos eout bend. 
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MATTINGLY In general , we had several bags that didn ' t spill when you 

put them on the food port . I don ' t  know whether it  was coin-

cidental or what , but it seemed like there were more of these 

bags that had been thermally sealed right acros s the entrance 

valve , more i,n the cocoa packages than in all the others . 

YOUNG That ' s  r ight , all put together . 

MATTINGLY Whether that was really the way it was statisti cally or j ust ·-

YOUNG At least four of them. 

MATTINGLY It  sure catches your attention when you put that hot water 

YOUNG 

all over yourself . 

Not only were the bags sealed across the entry port , but for 

almost every cocoa bag that we opened , part of the bag itself 

was sealed so that you couldn ' t  get any water in it . Remem-

ber where the bag was j ust flattened together and welded to-

gether? All it meant was that you get more cocoa per oun c e  

of water . 

MATTINGLY I think one of the things that the people that build these 

bags need to r.ecogni ze i s  that you can 1 t make a visual inspec--

tion of the bag before you fill it to determine these  things . 
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uum package . They all look like they ' re sealed together . It ' s  

only when you put pressure on it , you find that it won ' t  in-

flate.  Then you know that you have a bag that ' s  sealed over . 

One of them that failed di d fail right up there near the fill-

er neck where it looked like it was vacuum sealed. When I 

put the water in there , the water j ust squirted out to the 

s ide . 

One of the holes ? 

Another one failed around the s eam. It  was where the seam was 

crinkled. I put a couple of  ounces in it and was starting to 

mix it up , when I squeezed it and it broke through . We also 

had a failure of a j uice  bag on the lunar surface . That was 

a grapefruit one , I think.  Besides one we couldn ' t  fill at 

all , we had three that onc e we got water in them , they broke . 

SPEAKER Any other systems ? 

MATTINGLY I guess one of the things we need to talk about is  the chlo-

rine inj ector . Some time during the EVA , perhaps it was post-

EVA , we lost it . It  may still be in the cockpit .  I had taken 
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MATTINGLY the chlorine inj ector in the little bag that it comes in and 
( CONT ' D ) 

DUKE 
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snapped it up on the compartment right over it . I kept it 

there for qui ck use . Apparently I knocked it off sometime 

around the EVA. We never did find it again .  S o  we did not 

chlorinate the water the last two evenings . 

And it was delicious . 

That ' s  right . 

MATTINGLY It was really good. We ought to confes s to that anyhow. 

YOUNG Yes , I want to dis cuss thi s other thing that we had. We had 

an 02 flow high light , right after we finished dumping the 

water out of the cabin.  The ground kept asking us if we had 

sealed the side hatch. There ' s  j ust no way you can not seal 

the s ide hat ch .  There ' s  j ust no way. Because the little 

plug goes in there and that ' s  the end of  i t .  The problem was 

that the inflow valve was all covered with dust , and of  r 

course that makes the flow go up . But that should have been 

the first thing that occurred to them. But they asked us at 

least twice and maybe three times if we had sealed that hole 

up . I was nervous as a cat about opening it up in the first 

plac e .  I thought that was unneces sary harassment . ( Laughter ) 
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The plug i s  r ight there , Deke . And it ' s  as big as the end of  

my finger . You can '
'
t mis s  it . 

MATTINGLY Okay .  I think that ' s  all the systems things . 

YOUNG Yes . The DE� , the 02 flow . What about the umbilical cord? 

MATTINGLY Okay .  It ' s  really not systems . It ' s  a problem whi ch is not 

new , but somebody sure needs to remember in space flight that 

you j ust shouldn ' t  ask a man to operate in zero-g with a half-

inch-di ameter umbili cal strapped on.  One of the beauti ful 

advantages of zero-g i s  that you can move around,  you c an hold 

a position , and you can do things . The amount of effort it 

takes to res ist that torque , whi ch comes in the form of  both 

rotation and translation forces , is a continual nuis ance and 

makes it difficult when you want to get up pext to  a window 

and look out of it . You can ' t  j ust go lay next to the window. 

You have to get into the position , and then you have to an-

chor yourself with your feet to your hands . Your hands are 

the things that you are trying to use . Those are the tools 

that make your being there worthwhi le . It ' s  j ust a continual 

nuisance ,  something that I real i ze Apollo i s  going to live 

with . But it ' s  something that j ust never ought to be inclu-

ded in the spacecraft design .  Communi cations shouldn ' t  have 

C O N F I D ENT IAL . 
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MATTINGLY to go through an umbilical that s i ze .  We practice and train 
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every day with a conununications umbilical that has a tiny lit-· 

tle wi re that goes up to your head. You climb in a real space-

craft and you put on something that looks like it could carry 

half of the United States telephone conununications . It ' s  j ust 

one of those things that for long-duration fli ght , I think 

it 1 s going to become an extremely di stracting influence .  It ' �: 

the one that goes to the suit . The one that goes between the 

crewmen and the bulkhead , and the one that goes between the 

suit adapter and the conun carrier.  I think we ' ve overlooked 

that conun failure a little bit .  Charlie had an intermittent 

transmitter in  his right mike . 

It was intermittent where it connected to the CWG adapter . 

But within the mike circuit? 

It was i n  the mike c i rcui t , yes . B e c aus e by j i ggling i t , you 

could make it  work . I got that out and then the right mike 

was loose . You could take the head of the boom mike and pull 

it out and expose the wires in there . 

When Charlie buttoned up for the first EVA , we started to go 

through the conun checks , and he was n ' t transmitting .  I mean 

he wasn ' t  getting out on either mike .  I figured it  was all 

over right there . 

That ' s  really a mes s .  
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originally was to put tho s e  zippers i n  there , so you can have 

spare electroni cs and spare heads with the cap itself.  They 

are interchangeable . It seems to me that it  would be  prudent 

where so much depends on communi cations in thi s business to 

carry a spare s et of electroni cs . I don ' t  thi nk that would 

be a parti cularly big package . We ' ve tried the lightweight 

heads et ,  whi ch i s  a terrible mi snomer . I think Charli e  was 

the only one who ever made it work anywhere near satis factor-

ily . The big di sadvantage to the lightweight headset is  that 

you have to hold the microphone in front of your mouth . The 

range of it is not as great as what you get on the comm carrier . 

The comm carrier conveniently keeps the mike pos ition stable . 

I f  you want to use your hands to  do something and then talk at 

the s ame time , you ' re forced to wear the comm carrier . Thi s  

j ust makes for another nui s ance operation . I think that I nev-

er di d us e the lightwei ght headset except j ust  once , to try it 

and see  how it worked. I think the i dea of having everything 

depend on the comm carrier makes that a j ustifiable item to 

throw in a spare for , even though we have two independent 

electroni c sets on both s i des . Charlie ' s  failure was in the 

cable . 

It was in the cable . 
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MATTINGLY That may have s ome common points in it . We do carry a spare 

YOUNG 

CCU cable and we carry a spare s uit harness . It s eems reas on-

able to carry the redundancy one step further . 

You ' d  sure be out o f  luck i f  the comm carrier crumps out on 

you . You ' re not going to do your mis s i on right . 

MATTINGLY Navigat i on .  We didn ' t  have anything on navigat i on . We didn ' t  

do any P23s on the w ay  home . We talked about PTC j ust being 

nominal . 

The Gamma Ray Boom didn ' t  retract any from the last try . 

The systems people know about what ext ens ion I had .  We had 

n o  indi cat i on . 

The Mass Spec  we had j ettis oned in lunar orbit . 

The Mapping Camera ' s  Retracti on and Exten s i on times t oward the 

end of the mi ssion were becoming more and more nominal . I 

think that puzzle d  everyone . Perhaps the steller lens shield 

damage might explain that . We finally bent it to a place 

where it di dn ' t get in the w� . 

On consumables , it looked like everything worked nominally , 

and as a matter o f  fact , towards the end o f  the mis s i on ,  we 

went to  half-degree dead band or half-degree-per-se cond 

maneuver rates because we had so muGh propellant . 



14-16 

DUKE It appeared that EECOM was suspecting s ome strat i fi cation in 

the H2 t anks and occas i onally had us bring the fans on during 

the last 2 days . But we hadn ' t  not i ced any t rouble in  the 

pres sure . I don ' t  know how they figured that out . But from 

the onboard s i de ,  the pressures looke d good and everything 

went well throughout the whole flight . The cryo system , the 

fuel cells , and the DPS were j ust  superb all the way . 

MATTINGLY Let ' s  say something about the fuel cells . We not i ced that in 

DUKE 

contrast to  the s imulator where the fuel cell flows would 

rise steadi ly ,  the fuel cell flows from the real spacecraft 

continually pulsed in both hydrogen and oxygen . All three 

fuel cells di d it . They never steadie d  out to any nominal 

value but were continually puls e d .  Fuel cell 3 had a hydrogen-

oxygen flow unbalance throughout the ent i re mis s i on .  It 

started out reading about an eighth of an in ch . The two s cales 

are di fferent normally ; the needles for hydrogen and oxygen 

are oppos ite each other .  Fuel cell 3 throughout the mis sion 

was not that way . It seemed to  me that toward the end of the 

mis s i on ,  the di fference became greater . We checke d all the 

pressures and they were nominal . 

EECOM was s atis fied with it  s o  we didn ' t  worry about it . I 

didn ' t even notice it unt i l  we were into  the mis s i on a few 

days . Then it caught my attent i on .  One thing , Ken , that 
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we ought to mention , although we were told about it preflight , 

is  the H2 t ank 1 that had a glitchy transducer on the pressure . 

It would s it there in the green and all of a sudden jump 

almost off-s cale high .  I t  would ride for a litt le while and 

j ump back down again . It was intermittent , s ometimes las ting 

for a couple o f  minutes , s ometimes lasting just for a few 

s e conds , and s ometimes longer than that . No rhyme or reas on 

t o  it . 

MATTINGLY I ' d  like to put in another pitch for future spacecraft . One 

o f  the things that always gets you in trouble i s  timing water 

dumps when you ' re supposed to dump was te water down to  10 per-

cent or when you ' re supposed to  purge the fuel cells for 

2 minutes or when you ' re suppos e d  to stir the cryo fans for 

a minute . These kinds of t asks are forever the s ort of things 

that las t  just long enough that you get b ored wat ching them . 

You go off t o  do s omething else , and the first thing you know , 

you come back and you find that you ' ve never done it by a 

s i gnificant amount . It seems t o  me that any operat ion like 

that should have s ome bui lt-in system in the spacecraft to  

give you a call . We use d  a kitchen t imer . I think whenever 

we used it , we always made the operation c ome out properly . 

There ought to  be s ome way t o  bui ld in to  the spacecraft a 

c 
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MATTINGLY call system that would alert you . You could s et a s cale 
( CONT ' D ) 

YOUNG 

that would tell you that you ' re down t o  15 percent on the 

wast e water , for instance , and by j ust ringing a bell when 

you got there , you wouldn ' t  have to monitor it c ontinuous ly .  

I think the kitchen timer i s  really a good ide a ,  at least 

operat ionally from our standpoint . You always get interrupted 

in whatever you ' re doing during one of thes e 2-minute t asks . 

Right in the middle of it , s omebody wants you to do s omething 

els e . It ' s  inevitab le , you forget it . 

MATTINGLY But that should be  s omething that ' s  built in t o  the space craft , 

not s omething that you ' ve got t o  carry in your PPK. 

YOUNG Some t imer like that sure would be a handy thing to have for 

those t asks be caus e there i s  going t o  be a bunch of them. 

MATTINGLY Okay . St ar/Earth Horizons . We didn ' t  ever look at those 

YOUNG 

except for a gee whi z .  

DAP Loads . There i s  nothing to  s ay  about them . 

IMU alignments .  Again , we can celed s ome of the P52s becaus e 

the plat form was running s o  smoothly . 

The only thing I don ' t  understand about the IMU realignment 

was the last one we did ,  just prior t o  entry with a full 
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five alarm . I was looking out the telescope and I didn ' t  see 

any stars . And there were sure plenty to  pick from . I mean 

I didn ' t  see any Earth , I didn ' t  s ee any Moon , or any Sun . I 

didn ' t  understand that for a while . I don ' t  unders tand why 

it flunked the star pic a pai r  test . The sky was full of  stars . 

Maybe s omebody can explain that t o  us . That was a super 

platform. 

MATTINGLY The UV Photography . We did it nominallY , with the one excep-

tion being the last UV photography we did ,  whi ch comes up 

about 2-1/2 hours before entry . It require d one CEX frame , 

and we had stowed all the CEX magazines by mistake . So we 

have the UV photography at the last frame and that was all we 

put with it . 

The Skylab Contamination Photography . We did one sequence 

whi ch they calle d  sequence B whi ch c omplements the lunar orbit 

stuff . However , we didn ' t  do the lunar orbit stuff. The 

Skylab sequence B we did accomplish on the way h ome . This 

sequence and the dump photography had the Moon in the field of 

view o f  the camera whi ch con cerned us at the t ime . It ' s  very 

diffi cult to  understand how we ' re going to get meaningful 

data out of long exposures when you have a bright obj ect like 

the Moon s itting right in the field of view . I guess all I ' m 
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going t o  do i s  comment that the Moon was in the field of view 

for those photographs . The dump photography procedures worked 

out pretty well once we got started. We had a lot of  t rouble 

with condens at i on in the cockpit .  We noti ced condens at i on 

under the PGA bag after LOI . We noticed it  again after TEl 

and then all the way home . It s eemed like the condens at i on in 

the cockpit was building continuous ly . 

YOUNG Yes , it really covered the top hatch and the s i de hat ch . 

MATTINGLY The s i de hatch was really dripping by the t ime we got around 

YOUNG 

t o  doing the dump photography . All the windows were clouding 

up during the dump phot ography . I think we all had t o  us e 

t is sues to  wipe the window off between frames . There just 

wasn ' t  any way to keep from fogging the window .  Whether the 

fogging shows up on the photography or not , I don 't  have any 

idea.  The procedure for dumping out the hat ch , once we fin-

ally got it all worked out , seemed to go okay . The first time 

I put the water t o  the s ide nozzle , I turned the heater on 

s ome 10 minutes pri or to dumping . The first thing it  did was 

spurt for about a second and then free ze . 

Yes , I guess that condensation is inevitable becaus e the tern-

perature on the hat ch is below the dewpoint . S o  any water in 
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the air that ' s  in the vic inity of that hatch is going to act 

like a water separator and j ust condens e it right down the 

frame . There ' s  no way out of it . The top hatch , the s ide 

hat ch ,  and the windows are better water separators than any-

thing we ' ve got . 

But it didn ' t  do this on the way out ? 

No , i t  didn ' t  do it on the way out . But we didn ' t  have these 

kinds of  temperatures on the s ide hatch . When you ' d  grab 

ahold o f  the s i de hatch , that s on-of-a-gun would be cold. 

When you ' d  grab ahold of the t op hatch , that ras cal would be 

cold . We didn ' t have the LM on the way out , and I don ' t  know 

why it got s o  cold on the way back on the s ide hatch .  But it 

sure did .  

MATTINGLY It may have been the att itude we were going t o .  

DUKE We were in s ome strange attitudes , John . 

YOUNG But it ' s  inevitable with the attitude profile that we had . 
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But it also  did not clear up when we went in the PTC , which 

should have stabili zed the temperature agai n .  I ' ll admit that 

the hatch was cool , but it was not what I ' d  call cold . 

Y OUNG It ' s  c old enough to get the water out . 

�ffiTTINGLY Obviously , it was , unless  it c ondens ed there maybe . 

YOUNG We had water on the glycol lines . There i s  always water on 

them. It ' s  a fact o f  nature . There ' s  no way out of that . 

�ffiTTINGLY I think the point that ' s  s ignifi c ant i s  that apparently our 

Y OUHG 

water s eparation c apability i s  marginal to the extent that 

once you get an excess  of moi s ture i n  the cockpit , even going 

back to PT C is not going to clear it up . Whether that ' s  due 

to lack of circulation or what , it  just  isn ' t  going to clear 

out once you got it in there . 

I f  you ' re going to pas s s aturated air next to s omething that ' s 

colder than what it is , it ' s  got to go out on it . It doesn ' t  

ever get to ·the wat er s eparator . 

HA'l1TINGLY It was duri ng the dump photography that John noticed the 

scheme on the dump photography was that you dumped one water 

bag ,  one of the contingency water b ags full of water , out the 

s i de hatch .  We would photograph the noz zle and the dump , and 

then we would run a st ereos et of pi ctures looking down-Sun 
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dis sipation .  When we turned and looked down-Sun , down along 

the dump track , we saw the increased lumines cence looking 

against the dark sky . It looked like it was in  the area that 

we dumped th� water . We might say a few words about the 

characteristics of the wat er coming out of the nozzle . From 

what we could see coming out of the cockpit looking out of 

the center hatch window,  it appeared that the water coming 

out and hitting the sunlight looked like you were firing a 

sparkler out a very narrow cone , much narrower than I anti ci-

pated.  Charlie , how did that compare with what was coming 

out the regular dump noz zle? 

In the waste water dump , thi s  thing would come out to look 

like a cone about like that and about 10 feet out from the 

spacecraft , it would start diverging . It was almost like a 

j et at first , slowly diverging . 

Charlie i s  describing what he s aw from the LM looking at the 

waste water dump that we made in lunar orbit .  

What kind o f  pi ctures did you take o f  that , Charlie ?  Was it 

a 70 or a 16? 

I don ' t  remember . I think it must be 70 , because I looked at 

all of the 16 last night from the LM and we didn ' t  have it . 
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MATTINGLY So did I ,  and I didn ' t  see it on the 70 so  far either . 

YOUNG Okay , EVA . 

MATTINGLY EVA Prep . The whole scene was set by having to go in j ust 

YOUNG 

prior to launch and put in an extra hour to allow for suit 

donning on EVA day . Then we started EVA day off by getting 

up an hour late . Sort of negated all the effort we put into 

it . But we did make up 45 minutes of that hour . 

The reason we were up an hour later is  that we did part of 

the EVA prep the night before . 

MATTINGLY Yes , we tried to do some of the EVA stuff the night before 

YOUNG 

the EVA day . I would conclude that we really didn ' t  get that 

much done that night . 

I think you need a couple of uninterrupted hours the night 

before . Don ' t  you think so?  

MATTINGLY Yes . We didn ' t  spend a couple of hours on it . We spent about 

an hour on it . I ' m not sure it was that productive , becaus e 

the problem i s  that you go to start out on EVA prep and you 

qui ckly find yours elf putting yourself in a configuration that 

you don ' t  want , in  order to eat dinner that night or eat 

breakfast the next morning or when you have a midcourse coming 

up . So you end up sort of wasting the time . We did the EVA 
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MATTINGLY prep the first day down to page 3-2 , unstowing from A-2 .  
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That ' s  one page of the EVA prep . There were s everal items 

that we ended up doing the next day . We had to make marks 

not to forget to come back . So my conclus ion was that we 

could have put 30 minutes more on the second day and then 

30 minutes saved on the total t ime . That ' s  correct . We 

spent an hour the night before , and it took us an hour instead 

of 30 minutes to do it becaus e we had to stop and say ,  c an we 

really afford to do this tonight? A lot of the things , we 

had to go back and do over . I feel like we really didn ' t  

make as much money as I ' d  hoped we could . The only reason 

for doing it was we were afraid we were pushing the time for 

the next morning . 

But you figure it was a full hour that we cranked in there , 

that you had enough time on the day you did it . If  you had 

used that hour , whi ch you di dn ' t  obvious ly . 

MATTINGLY Yes . I think we could have done it all in the s ame day . I 

DUKE 

think Jim Ellis did an excellent j ob of putting it together . 

Everything worked out fine ; when we got to the other end , I 

had no concern that we ' d  overlooked anything at all . I felt 

completely comfortable . 

I was going to s ay the s ame thing . I was j ust sitting there 

wat ching you two guys go at it . It was j ust real "attaboy" 
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where Ken had it all laid out , and everythi ng s eemed to be  

there and available . 

Thi s i s  something we don ' t  really get to practice , like 

everybody els e . Maybe you do it  two or three times during a 

training cycle . Ken does it a lot for the stowage temp , but 

Charli e and I don ' t  get i n  there . We only did it twic e  on 

the training cycle . I thought that was really good , 

consi dering . 

I ' d  like to make a recommendation that even though the Flight 

Plan s ays 200 and whatever hours and whatever minutes for the 

EVA , that you check thi s  thing logi cally like we did .  Slowly 

go through it , and i f  it comes out an hour later than that 

time , then it ' s  going to be an hour later than that time . 

Because John and I didn ' t  ever get in there to do those kinds 

o f  things . I did not feel too comfortable with a hurry-up 

type procedur e . It di dn ' t  work that way ,  but I felt one time 

that I almost got a panicky feeling that man , we were really 

going to make thi s time , but it never did turn out that way 

and everything got ready . I thought it was great . But due 

to the fact that we didn ' t  get in there and train except for 

a couple of times with you , Ken , we really never did the 

stowage part in the airplane . You don ' t  have a chance in the 

airplane . 
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MATTINGLY There ' s  only one reason for opening the hatch on the time in 

the Flight Plan , and that ' s  if you made a commitment to a 

network TV , and you ought to start it early enough so that 

you c an meet the comfortably . 

YOUNG That ' s  not quite true , anymore than it  is  any other time . 

MATTINGLY We didn ' t  because we didn ' t  have a choice . But I think i f  

you s ay you ' re going t o  do at 220 hours and 10 minutes ( and 

NASA has a real bad attitude about not meeting those kinds of 

s chedules ) , the onus is on the flight crew to meet it . 

SPEAKER That ' s  not the case , never has been . 

MATTINGLY Okay ; On EVA Cabin Depres s .  There ' s  one thing that we all 

saw at about the same time . When you open that s ide hat ch , 

no matter how well you think you got the cockpit cleaned up , 

there ' s  always a lot of trash in there and it ' s  going to head 

for that exit . I saw a little screw come by and I tried to 

catch it , and I batted it out of the way . I thought it was 

gone . A little later , John says , don ' t  let that s crew in 

there . I made a dive for it as it went through the valve . 

That worried me for the next hour and a half becaus e I didn ' t  

know whether it came out the other s ide , and I really think 

there ought to be some kind of a debri s  s creen that you put 

over that equali zation valve on the s i de of the hatch .  
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YOUNG Yes , because we had a lot of pebbles and rocks that were on 

the suit that we didn ' t  get cleaned o ff and on the LEVAs and 

on everything els e that we brought b ack . We were s itting 

there and there -vrere at least four or five pebbles and rocks 

that came fl0ating by . That s tuff c an go through your dump 

valve and it gets lodged in there s o  you couldn ' t  close it . 

That would be a b ad thing . I know that ' s  a big  valve and a 

big hole , but I as su."!le that there ' s  s omething that s i ze that 

could get through there . Sure would be good to have a s creen 

over it , I think . 

MATTINGLY Seems like you ought to have a screen , or you ought to have 

a thorough understanding that the i nlet i s  the minimum c ro s s  

s ection . Anything that gets started in there i s  going to keep 

going . Even then I think a s c reen i s  the proper answer , be-

caus e there ' s  j ust no way you could get in there and operate  

on  that thing and clean it out . The only thing I could think 

o f  to do was i f  it di dn ' t  s eal ,  I figured a rock would crush 

i n  the thing , a lot of mechanical advantage . But for s ome-

thing like those little screws that we saw go by , I never 

would have gotten those things crushed . The only thing I 

could think of was to open it up , and go ahead and waste some 

oxygen , and try to build a flow through it . But that was one 

that I j us t  had not cons i dered at all preflight . 
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MATTINGLY The Hatch Opening . Let me go back and c atch one thi ng on 
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YOUNG 

that hatch opening . In order to cover all bets , we did our 

own thing with the nitrogen , instead of vent ing the nitrogen 

bottle after lift-off . I hung onto it until after rende zvous 

and we got rtd of the LM. I then vented the hat ch nitrogen 

bottle into the cockpi t .  So we had i t  available then . Just 

about the hatch opening time for EVA , I vented it again and 

there had been no subsequent buildup . 

I ' m really interested to s ee how the red blood cell mas s comes 

out . I don ' t  know whether it was a factor or not . I don ' t  

think the potas sium has anything to do with the blood c ell 

mas s , but maybe the nitrogen does . 

MATTINGLY When we opened the hatch , we had t aken the counterbalance off 

• • .. t with the hexnut instead of di s connecting the plp pln as we 

did on 15 . We did thi s  so we ' d  have the hatch open lock 

avai lable t o  s t ab i l i z e  the hat ch for the MEED experiment . 

And it all went j ust super fine ; it was real easy . One of 

the things that I was a little bit surpris ed at was when we 

opened the hatch , we got a little impat ient and still had a 

little more pres sure in the cabin than I expected and it 

opened rather rapidly . I had my hand on it s o  it didn ' t  go 

far . There was still a little more res i dual cabin pres sure . 

When the gage gets down under a half a psi , the cabin pres sure 



MATTINGLY gage i s  difficult to read and with paralax , it probably i sn ' t  
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very accurate down there anyhow . The hatch opened with no 

fri ction and the s ame thing was true when it came t ime to 

close the hatch . No fri ction evident at all . 

It really worked ni cely . And movement in the cockpit was no 

problem . I thought the checkout procedures ,  again , were j ust 

just perfe ctly adequate  and gave me a lot of confi dence that 

we had done all the right things in the suit preparat i on .  On 

the suit integrity check s  pr ior to cabin depre s s , it t ook a 

long t ime again for the oxygen flow to come down in the suit 

loop . I finally got it to come down by opening the equal i za-

tion valve a l ittle b it and dropping the cab in pres sure to  

build  up the suit DELTA-F . We had spent what s eemed t o  me 

like 2 minut es with the o2 flow going during the suit loop 

int egrity check th at you people did .  You just have t o  bump 

it s ome way t o  ge t it up there . It takes a suit integrity 

ch eck of about 4 . 5 .  That ' s  pretty high pre s sure , and th ere ' s  

a lot of volume in th os e suits for th at little b leed valve to 

make up . Moving in an d out of the hat ch and operat ion around 

the spac ecraft with the OPS on and all , your helmet and vis or 

are really not much of a problem at all at zero-g . It ' s  s o  

much eas i er than all the th ings you do in training , and it ' s  

ve ry comfort ing . Charlie , you want t o  comment on your maneuvers ? 
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In the zero-g airplane and in the simulator , when I got press-

uri zed down , I felt like I was trapped b ehind the X-struts at 

the foot o f  the couch . But in flight , I could just zip right 

through thos e and I could bend the suit . It was very good 

mobility , from my viewpoint . I never felt like I was tangled 

up in Ken ' s  umbilicals . I never even felt the tether tugging 

on me and I went out as far as I could.  I wasn ' t  about to let 

go but I still had my fe et ins i de .  One thing I wanted to  

mention , Ken , is the  hat ch openin g .  We ' d  always had thi s  

t rouble with the temp i n  valve an d  the glycol loop . We got it 

tweaked up before we st arted depres s ,  and during depres s ,  sure 

enough , it must have been th at wat er freezing on the glycol 

lines or someth ing because ECOM started going crazy with these 

glycol loop temps ; we thought sure we were going to have to do 

some adjustment or s omething but it st abili z ed .  That >vould 

have re ally been a b ear i f  we had to get down there and fiddle 

with thi s  382 panel then . We ' d  j ust have had t o  go with what 

we had , becaus e it would have been impos s ible to  get down th ere . 

That s ort of gave us a moment of pan i c  when th at thing start ed 

act ing up . I think it was probably water freezing on the glycol 

lines . I looked in it and there was a lot of wat er . All dur-

ing the EVA , we kept getting ice cryst als as b i g  as a penny 

float ing by me . 
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Right aft er we opened the hat ch , there was a great rush of ice  

from that regi on down there . It pas sed right acros s me and 

went ,ri ght out the hat ch . I figured it was coming off the 

floor but it s e emed t o  be  generally coming from that region 

over th ere . I 'm sure it c ame from around the glycol lines 

and around that regi on where the control panel is . 

MATTINGLY Okay . TV and DAC Inst allation . That was as s imple as you 

YOUNG 

would have expect ed it t o  b e .  We spent very little t ime 

adj usting the TVs . John took one look at the monitor and s ai d  

it was okay the way it was , an d  we left it alone . 

Yes , the ground wanted t o  change it but they changed their 

mind on that . 

MATTINGLY I gue s s  thi s  is a good a time as any to  talk about the only 

two EMU comments I have . We had two things b efore I went out . 

I found out it was very diffi cult to move my left wri st . My 

first thought was that maybe all thi s  stuff about how you los e 

your strength when you lay around like a marshmallow for 10 days 

was really true and th at I had just gotten super weak . And s o  

I wasn ' t  about t o  complain about it . Now , I look b ack on it 

and I ' d like to have s omeone look at that glove b ecaus e I think 

there ' s  s omething wrong with it . At no time was I ab le t o  
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MATTINGLY comfortably move it . Occas ionally I could move it with my 
( CONT ' D ) 

DUKE 

wrist , but � nerally , in order t o  make my left wrist move very 

much , I had t o  us e my right hand t o  push the glove over to  

where I wanted it . And then I could keep it there . 

It sounds l ike an Ed Mitchell problem t o  me , like he  had on 

Apollo 14 . 

MATTINGLY Yes . It was a nuis ance sort of thing . 

YOUNG And you really had a hard time getting the mapping came ra 

cas s ette b ecaus e of it ? 

MATTINGLY Yes . The problem is  that th e glove h as two st able points 

DUKE 

normally , and it ' s  only frict i on that h olds it in the inter-

me diat e  pos ition .  They will st ay flopped over towards you or 

flopped away from you . Every t ime I tried t o  put the li'ttle 

wrist  t ether h ook on the mapping cas sett e , I ' d hit that rail 

around the s i de of the door , push the glove over t o  the other 

side , and I had t o  keep pulling it out and resetting it . 

Yes . When you s ai d  you were having trouble getting the mapping 

camera cas sett e , I couldn ' t  figure wh at it was because you 

normally were down there and slapped it on there in the water 

t ank . 
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and the Sun was just bright as a11 get out . So the first 

thing I di d was to pull down the inner an d  th e gold vis ors 

an d th at was pretty good until I got in th e Sun . Then I still 

wanted t o  ge4 that bright Sun out of my eyes , so  I pul led 

down th e hard covers on the outs i de ,  and John had forgotten 

to tell me that they didn ' t  go b ack up . 

During our last EVA when I got b ack in , I couldn ' t  get the 

vi s or up . I c ouldn ' t  s e e  what I was doing . I was going in 

here and there with my eyes clos e d .  

MATTINGLY Fortunat e ly ,  they got that little trapdoor i n  th e front of th e 

vi s or and I could h an dle th at , but I n ever got the s i de b lind 

down an d  I n eve r got th e thing pushed b ack up . 

YOUNG When you are in the lunar module ,  you butt your head up 

agains t thi s  thing , you pull the trapdoor open , then you put 

your head b ack down ,  and the trapdoor come s b ack down again . 

MATTINGLY And that re ally worked pretty well . It only got in th e way 

wh en I wanted t o  try t o  close the hat ch . And on ingres s ,  

every t ime I t ried t o  clos e the hat ch , I kno cked th at little 

vi s or b ack down in my face . We went around an d  around with 

th at one . I gues s it ' s  worth checking th at the vi s or goes 
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a natur al fai lure mode with all the dust and di rt and stuff 

in there . 

YOUNG Yes . That is what it was , I am sure . 

MATTINGLY And it ' s  just one of thos e things you ought t o  b e  aware of . 

YOUNG 

The Pan Cas s ette and all that stuff came out super neat . 

The Mapping Cas s ette did the s ame thing . Because of the 

trouble I was having with my left wrist , I didn ' t carry it 

in the mode that I normally would have . I was not going to  

let go of the cas sette .  I was just  going t o  slip along the 

rail with it , holding it in my hand , but it was all I could 

do to hold on with my left hand. As Charlie says , that sure 

is b lack . I probably left fingerprints all over thos e rails . 

When you pas sed that last cas sette in to me , the first thing 

I di d was reach over there and hook that hook onto your 

tether instead of the cas s et t e .  

MATTINGLY Yes , I was wat ching that an d  I had vis i ons of our two t ethers 

hooked together and the cas sette float ing free . 
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Yes . I th ink the mes s age th ere i s  j us t  t ak e  it s low and eas y . 

I mi gh t  add here that we had developed a t echni que , Ken and 

I ,  in th e ai rplane wh ere I di d not ingre s s  th e c omman d module 

dur i ng th e fi lm t r ans fers . What I would do was move up on 

top of th e h at ch and s it up on the uppe r  part of t h e  h at ch 

wi th my fe et j us t  b arely in the h at ch , and Ken woul d c ome 

in n ext t o  the h at ch and h e  would h ave plenty of opening even 

for t h e  c as s ett e . Between arms , , h ands , and h ooks , 

th e re was no way for t h at th ing t o  float out of there onc e  we 

got it ins i de .  Someth ing th at Apo llo ought to look at in 

th eir training i s  t o  h ave the LMP s it up on th e top of the 

h at ch there around the upper h at ch s e al . They c an h old on 

t o  th at . You ' ve got plenty of h an dholds up the re , and it 

work e d  gre at . 

MATT INGLY Yes , I thought t h e  t r ans fer was very s impl e  an d r i ght . I 

c an s ay on e th ing about the vis ib i lity when you ' re out the re . 

You re ally run into th i s  s t ark , bright c ontras t b etw e en bri ght 

ar e as wh ere there ' s  di re ct S un  and complete sh adow . When you 

look aroun d t h e  s i de of th e space craft acros s the sh adow line , 

it j us t  ge ts flat b lack . The only l i gh t  th at you ' re going 
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is probably very small , or what bounces off of your suit as 

a reflection . And you can see bubbles all along the thermal 

coat ing . There was an awful lot of bubb ling around the 

service module coat ings . The radiat e� that we looked at all 

looked ni ce and clean . I didn ' t  see any surface contaminants 

on the radiat or panels that I s aw .  Around the RCS was a lot 

of surface bubbling , particularly on quad B .  It was rrry 

impres sion , however , that there was no higher concentrat ion 

of bubbles at the noz zle exit or in the immedi at e  vicinity 

of the j et plume than there was scattered around the rest of 

the thermal panel there . The housing on the side of the quad , 

the little box that builds up around the noz zles had bubbles 

on it , just like the skin underneath ; so maybe if there is a 

heat ing problem , mayb e the heat ing that started the bubbling 

is either solar heat ing or it ' s  a heat soak type of thing 

rather than j et plumes . I looked at the mapping camera first 

on the way back . The st ellar lens shield had apparently been 

out and had stayed out from the first ext ens ion , and it was 

partially retracted so that the folding lip of the stellar 

shi eld was up agains t  the handr ail and had been mashed down 
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mapping camera re tract ed . I had been asked t o  look at the 

mapping camera and look at the mechanism for retracti on and 

ext ens ion and other fe atures , the cables that went to it . 

It ' s  very dif.ficult t o  see , b ecause it ' s  down in a shadowed 

ar e a . I suppos e i f  I had t aken the time t o  pos ition my body 

di fferently , I might have gotten more reflected sunlight down 

in there , but that ' s  a pretty hard shadow and I just didn ' t  

take the t ime t o  try t o  set myself off , although I think i f  

you want t o  look down i n  the SIM bay ,  i f  you ' ll point your 

head so  it ' s  t oward the Sun , I think that gold vis or combined 

with th e white suit make a wonderful re flector . I think you 

can probably see down ins i de s ome of thos e deep shadows pretty 

well if you j ust turn around and fac e  the Sun . I j us t  didn ' t  

t ake the t ime t o  do it . In retrospect , now I kind of wish 

maybe I had . I thought that we had seen what was wrong with 

the mapping camera when I found t h at stellar s h i e ld smas h e d  

agains t the rai l .  
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mas s spectrometer was gone , of course ,  and the shield that 

goes over the top of it was s ti cking s traight up . I suppose 

that ' s  the nominal pos it i on for post b oom j etti s on .  

Gamma Rey . :r' gues s  at this time we prob ab ly  had noti ced that 

it wasn ' t  doing all of the right things because the cover was 

s lightly aj ar . It was sti cking up at ab out a 15- to 20-degree 

angle and it was loose . I could wiggle the outer end of it 

like plus or minus 0 . 5  inch .  It di d not appear that the 

instrument itself was t ouching the hat ch or the cover door . 

So s omewhere the mechanism was holding it open . The instrument 

appe are d to be down insi de and it was on the r ai ls . You could 

see the t apered end of the rai ls sti cking through the instru-

ment . It appeared t o  me that it was fully retracted,  from 

what I had seen of the instrument preflight . So it was only 

the door that hadn ' t  closed.  

The Alpha/X-Ray Door was close d  and it all looked completely 

normal . I looked at the aft end of the space craft , b ack 

around where the s ervi ce module separates from the SLA and 

that was not �s clean a cut as the SIM bey . The SIM b ay ,  where 

the door came off , was a really clean cut . I looked at all of 

the surfaces , and I c ouldn ' t  see one j agged edge sticking out 

anywhere or any loose metal . Looking back at the SLA/servi ce 
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plus-Y s i de of what I c ould s�e . It h as s ome sharp e dges and 

pieces of metal that were b ent out an d  sti ll hanging on intact . 

And I ' d  s ay they extende d  out maybe 0 . 5  inch . Looked like a 

good area to  stay away from. Getting b ack in , we t ook the TV 

pole down . That was no prob lem. I passed  it ins i de , remove d 

the TV and the DAC , and put the MEED on it . 

�lliED Ins tallation was no prob lem. When we got the MEED in 

place in the h at ch , we ran into our firs t diffi culty with the 

MEED . The MEED has a little Velcro strap whi ch has been us e d  

t o  hold the lock i n  a locked pos iti on ,  just  to keep you from 

knocking it . When you release it on the ground in one-g , thi s  

Ve lcro strap ,  whi ch i s  ab out 6 inches long , wi ll hang down . 

\fuen you get in zero- g ,  this  Ve lcro strap has an internal 

memory , and i t  goes right up over the Sun s ite . I was going 

to cut it off . I got talked out of was ting time on that and 

found a place where I could look around it and s ee the Sun 

s ite . The Sun s ite  worked beauti fully . You could re al.ly s e e  

the t arget . You could see where you were on it , what you 

neede d  to do to fi x it . Thi s  MEED position was very diffi cult 

to get out to . I had t o  get completely out of the hat ch in 

order to  see it . And that was partly cause d  by the fact th at 

with the vi s or down , I couldn ' t  get my head high enough to 

look up at it . 
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MATTINGLY The reas on I wanted you to hold my feet 'ras that the only 

other way I had t o  get out there was to climb up the pole . 

In training , what I had done was to plant my feet , one on the 

hat ch and one on the couch strut ins ide , le an b ack , and look 

up at it . But I couldn ' t  look up because the vi s or was down . 

The only way I could s ee the Sun s ite was to get up so  that 

I could look down at it . And the only way to do that was to 

walk my way up the pole , and I was afrai d that my hanging ont o 

the pole was going t o  cause the hat ch to move back and forth 

and change the pointing angle . And I don ' t  know how much in 

angular measure that thing was going t o  move , so I had Charlie 

hold my feet down and that let me let go of the pole for a 

minute . And it turned out that when I let go of the pole , it 

di dn ' t move any from when I was hanging on t o  it , so after 

that , I just went ahead and held onto the pole . And initi ally , 

the target showed that we were out s i de in pit ch and we maneu-

vered in minimum impulse t o  put it in and got it . We had an 

error of about 2 degrees in pit ch and ab out 3 degrees in yaw .  

And we di dn ' t  take any more time t o  dres s it up after we di d 

that . Opening the MEED was no prob lem. I pulled the little 

ring out and twisted it . Charlie b acke d up the t iming with 

his wris twat ch ,  and Hank backe d  it up on the ground. So we 

had two clocks going on the MEED timing . When it came t ime t o  
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up the pole in order t o  close it again , but that turned out t o  

b e  a pretty s imple thing . I closed the experiment and then I 

went t o  lock i t , and there apparent ly was jus t  enough extra 

inflation with the s eal , that I couldn ' t  get the lock to lock 

and once again the problem I was running int o  was that I was 

trying to use my right arm to kind of put a half nels on on the 

box and hold myself to the pole and s quee ze the box closed , 

whi le I trie d t o  use my left hand to lock the lock and started 

running into problems with the glove again . So I ' m really not 

sure , everything working the way I had expected,  of how many 

prob lems we ' d  have run int o .  The end result was that I pulled 

the MEED down without its being locked and pas sed it insi de 

where John and Charlie locked it with apparent ly no troub le at 

all . 

I thought it was a lot of troub le .  

It took four hands . 

And I had to push it against the couch s trut . 

If it ' s  a two-:hand operation and it takes essentially five 

arms to do it , that ' s  troub les ome . 

MATTINGLY I would guess  that we gave it an extra UV exposure of 5 to 

10 seconds at the mos t . 
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Yes , and that wasn ' t  direct . 

Indire ct . I think that was on the order of 3 seconds . 
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MATTINGLY I don ' t  think we disturb e d  the data at all . 

YOUNG It m� have done s omething t o  the data,  but I don ' t  know how 

you ' d  evaluate it . 

MATTINGLY Okay . Comrn During EVA . I thought it  was supe r .  I could hear 

you guys and I jus t  di dn ' t  have any prob lems at all with the 

comrn. 

YOUNG In any cas e , the comm during the EVA was a lot better than it 

was in the altitude ch amber , I thought .  

MATTINGLY Yes , there was a lot les s  noi s e . 

YOUNG A lot les s  noise . 

MATTINGLY Ingress  was s imple agai n .  Every time I rai s e d  the folding 

vi s or ,  I closed the hat ch on it and knocked it b ack down . I 

was having a hard time looking at the seals . Finally , John 

and Charlie che cked all of the seals to make sure they were 

clear , then we pres suri zed it . Once again , I want to mention 

how nervous you feel ab out clos ing the hatch wi thout s ome 

vis ib le indi cat or that you have really gone over center on 

those locks . One of the techni ci ans showe d me how you could 
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could see a place where the dogs come acros s .  But you s it 

there and you' re counting on that thing holding pressure on 

you , and the only indi c ation you have that it ' s  latched i s  the 

fact that it ,quit s troking and the little b ar falls down , but 

you don ' t  really see all of the dogs go over center . 

With the visor down , neither Ken nor Charlie nor I could check 

that the seal was in fact clear , so  it ' s  the kind of thing 

where you could have the hat ch  c losed and it would be dogged 

as much as it could,  but s omething might be in the seal and you 

couldn ' t  check it . This  indi cation that Ken h ad with the last 

stroke of travel that shows the dogs over center that the tech-

ni cian showed him is a good way to do it . The only prob lem 

was , with the vis or down again , he could not make that che ck 

and that ' s  a vali d check . I think in future spacecraft desi gn ,  

there ought to be positive indi cation t o  the crew that the 

dogs are in fact over center . I guess  that ' s  a standard gripe 

with me and the h at ch ,  and has been ever s ince I part i cipated 

in the des i gn of it . I think in future space craft des ign , 

someb ody ought t o  worry ab out it . 

MATTINGLY Once we got the cabin pres suri zed,  we di dn ' t  have any prob lem 

on that . It t akes awhi le .  You jus t  have to be pat ient whi le 

you bui ld up the cabin with the purge flow . I t  takes ab out 
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it to  where you have 3-1/2 ps i that they ' d  like to  have be fore 

you open up the purge valve . 

I ' d  like to  s ay one thing . During EVA , I was always very 

comfortab le .  In the suit on the surge t ank ,  the activities 

that I did never felt like I was overheated and we hardly us ed 

any oxygen out of the s urge t ank , the ent ire hour . 

It was still up around 850 or s o ,  I gue s s . We flew the space-

craft a little in pulse to get the MEED lined up , and I di dn ' t  

think that was any prob lem, although you can ' t  handle the hand 

controller like you normally do because you ' ve got it over in 

the left hand and it ' s  all in a cattywampas angle to your 

wrist , but it ' s  still no prob lem. I don ' t  think flying a 

spacecraft in that manner for that kind of thing i s  hard .  

MATTINGLY On the sub j e ct of  the OPS , another thought pas s ing on that is  

that we give , going outsi de ,  an OPS and a purged umb i li cal . 

And we give the people ins ide two relat ively low-pres sure 

oxygen b ottles to live on . And the crewman out s i de has a lot 

more protect i on with that OPS than the crewman in the suit 

loop . Because not only does he have more makeup capab i lity 

with the purge umbi li cal j ust to start with , but he ' s  got a 

b ackup system with almos t unlimited makeup capabi lity . If 

there ' s  anybody that has a minimum of b ackup protecti on , it ' s  
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the two crewmen on a suit loop in the space craft , where they 

have nothing but a surge t ank and a repres s  package to work 

from. Neither of thos e have a parti cularly high flow capa-

b i lity . And as long as the umb i li cal i s  flown , you ' ll never 

get those things pumped b ack up . It seems t o  me i t ' s  a bit  

inconsistent in  our approach to b ackup systems . 

Yes , but I think everyb ody ' s  reali zed that all along ,  Ken . 

No question ab out it . The crewman on the out s i de i s  a lot 

better off than those on the insi de ,  and it makes everybody 

feel warm. 

MATTINGLY We write rules that s ay ,  i f  you don ' t  have an OPS , you 

YOUNG 

shouldn ' t  go EVA . You ' ve g ot more to start with than the 

crewmen in the cabin . 

I agree . I think i f  worse came to worst , and you wanted to 

get the pan camera and fi lm but for s ome reas on ,  you lost OPS , 

I don ' t  see anything more risky about going without OPS , I 

really don ' t .  

MATTINGLY Okay . We used the OPS to pump the cabin up . 
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OPS down , We had somethi ng like 1600 p s i  in  the OPS aft er 

we fini shed pumping the cabin up the first time . I think 

it was 1300 when we finished . That evening when we pumped 

the cabin up � it had bui lt up again to 1500 to 1600 . One 

of the thing s  that we had overlooked on our post-EVA stowage 

was that I turned right around and stowed the OPS , only to 

have to go and unstow it for the presleep checklist to get 

the cabin pumped up again . That was an unnec es sary amount o f  

shuffling o f  materials around . On the post-EVA , we tri ed to 

get started toward an entry stowage , and the technique 

that we used was that I went ahead and got unsuited , and 

John and Charlie stayed with their  sui ts  on and j ust laid on 

the couch . I could move around and we dec ided not to let 

everybody unsuit , because that was having s ix people in there 

plus all the junk , and the only way you can get in out of 

thes e  boxes is to have one of the crewmen that ' s  fairly 

mobile and the other two people pas s ing stuff . I gue s s  we 

spent about 2-1/ 2 hours on that . At t imes there , you couldn ' t  

see anything except bags  and boxes and j unk floating around . 

I looked up from the LEB onc e and there was just nothing in 

sight . 

I couldn ' t  see you ei. ther . 
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YOUNG Yes , that was very interesting . We were getting this thing 

where it ' s  almost like Gemini as far as  the stowage i s  

c onc erned . You can ' t  take one box out without taking the 

whole mess of other boxes out . It get s  pretty tight . 

MATTINGLY If you would take it methodic ally , it ' s  only a nui sanc e . It 

YOUNG 

did bother me when I looked around and saw how much stuff 

we had floating free that if you ever had any reason to have 

to do something in a hurry , if you had some hardware problem , 

you were really going to be  thrashing trying to get to  some of 

the corner s of the spac ecraft because there i s  j ust stuff 

everywhere .  

I ' d  like to say that I thought Ken really had the stowage 

laid out well . It ' s  j ust by the number s ,  and that ' s  really 

the only way t o  do it . In the order that you have to do it to 

stow it , that ' s  the way he had it laid out . Really , the only 

thing that we did that was probably incons i stent was that 

we were working the entry stowage list aft er we fini shed the 

EVA , and we were taking it very methodically box by box until  

we  got down to the PGA stowage , at which time we as sumed that 

all thr ee of the suits belonged in the stowage bag . We pushed 

them in there , only to find out that they didn ' t  want all 

three suits in the stowage bag . We want ed one under the 

right-hand c ouc h .  I assumed vre could have probably left it 



YOUNG 
( CONT ' D ) 
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that way s inc e we got them all in there , exc ept that we 

di dn 1 t have any place to stow the LEVI\s . Charli e  was s leeping 

under the right couch , so we ended up taking one sui t  out and 

j ust sort of lett ing it float down in the LEB , which was in 

the way of everything . But I gues s  the thing to do i s  to 

r emind the crew to sort of have a delta entry stowage after 

you finish the EVA . 

MATTINGLY We got ahead of our s elves in a couple of cases , such as 

YOUNG 

putt ing the OPS and burying it underneath a lot of stuff , 

only to have to pull it out to pre s surize  the c abin that 

night and the following night . And we left the TV stowed 

which we needed the following day. 

I gues s  the way to handle that might be to put asteri sks 

on the entry stowage l i st so that it sort of i ndicates that 

there ' s  a delta stowage you ' re going to have to do after you 

fini sh the EVA or something that you ' r e going t o  have to 

r e stow those  items for , reentry maybe . Something like that . 

MATTINGLY I 1 m  not sure that there i s  a muc h  cleaner way than the way 

we did it . 

DUKE I thought it was great . 

YOUNG I thought i t  was great , only it was inconvenient to restow 

that stuff , that ' s  all . 
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MATTINGLY One of the things  you have to keep in mind is that three 

YOUNG 

DUKE 

YOUNG 

DUKE 

crewmen in three couches don ' t  sleep very successfully . 

I think that you really need to lose that . Because when you 

sleep , you kind of sprawl out a little , and I think if you 

tried to put . the third person sleeping in the center couch , 

that he probably wouldn ' t  sleep very well . That means you 

have to put one person under the couch , and with all of the 

rock bags stowed under there and all the other things (and 

by thi s  t ime , you ' ve filled up another j etti son bag full 

of trash and you got j ust enough stuff so that that extra 

suit has to go to somewhere ) so you can leave the poor fellow 

a plac e to go to sleep . 

We had three items that were our delta stowage after we woke 

up the last day . The pressure suit we had to restow ,  the 

j ettison bag which by this  time was enormous , and that black 

fecal bag which we had to move every t ime we did anything . 

What was the last one? 

The goodie bag . 

The goodie ba� , and it was a lot bigger than we ' d  ant icipated 

too . 

It had the Flight Plan in it . 



YOUNG And it had the 1M Flight Data File . I 'm sure we didn ' t  

have a CG exactly . 

14-51 

DUKE It was all in the LEB , and I tied it all down . 

MATTINGLY Mas s  Spec . There was nothing to say except we j etti soned it . 

YOUNG 

We did another Light Flash thing and onc e again Charlie 

sandbagged it . 

Yes , Charlie had me 3 to 1 on the light flashes . I really 

don ' t  think it was fair . 

MATTINGLY Flight Plan Updates . They settled down a little bit by this 

time . I don ' t  think we had any particular problems with it , 

sinc e the ground was running most of the calls in real time . 

That seemed to work pretty well . 

DUKE It was great , especially during that suit doff on the EVA pos t . 

MATTINGLY I thi�� you r eally ought to take advantage of the people on 

YOUNG 

the ground . They ' ve got the t ime and they ' ve got the man-

power to watch clocks and remind you of things  and let you 

go about your business and not be a slave to the clock . I 

think that frees you to do a lot of things that you ' d  

otherwi se have to let go . 

Espec ially sinc e our clock wasn ' t  working . 
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MATTINGLY Okay . This takes us right on up to entry . Maneuvering to 

DUKE 

the Entry Att itude and all those things . We got up on entry 

morning , and I felt we had a very leisurely , very comfortable 

t ime , even with our ISS lights thrown in . And I thought that 

was the kind .of day it ought to be , nothing extra thrown in 

there . I think that whole day ought to be preserved , just 

in its present form . 

John and Ken were in the cockpit making sure we were up t o  

speed on the entry checklist . I was going about the final 

stowage things , getting the suit t ied up under and the s leep 

restraints and things like that , and I thought that was a 

good way to do it . 

Another comment on the EVA. We menti oned our failures ,  

except one I failed to  menti on was that my wat ch blew a 

crystal on EVA-3 and it stopped running at that point . So 

the flight watch went belly up and I got it brought it  back 

to let them examine it . But the crystal either blew out 

or broke , and I don ' t  ever remember hitting it . The face of 

the watch does n ' t  look like it ' s  s crat ched.  So I think what 

happened i s  the crystal j ust blew out and we got dust in it , 

and the thing was just not running and that happened on 

EVA-3 .  That ' s  it . 

�t!::�·��··��·�.E:�J :t':J· ':f{ l 
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1 5 . 0  ENTRY 

MATTINGLY We brought the batt er ies  on 1 5  minut es early . 

DUKE EI minus 4 5 .  

MATTI NGLY Thi s  was because o f  the conc ern over the batt ery c ompartment 

pre s sures . 

DUKE Yes , 

MATTINGLY The entry went c omplet ely nominal . Everything worked out 

YOUNG 

r ight down the checklist . We did take a look at the horizon 

check t ime . It was dark and we didn ' t  see anything . Nothing 

unusual i n  the s eparat ion from the service  module . It ' s a 

big bang , as  you ' d  expect . One of the few thing s  that I think 

the simulator didn ' t  reproduce faithfully was the dynamic s  of 

the command module , aft er s eparation . Apparent ly ,  the water 

boiler impart s  a torque that c auses you to yaw left and pitch 

up . This was something I hadn ' t  ant i cipat ed . I kept finding 

every t ime I put in  a minimum impuls e ,  putting in some rat es 

to maneuver back t o  the entry att itude that it  wa s drift ing 

off in  the oppos it e  direc t ion . It s eem like the water boiler 

was the most likely c andidat e for these torque s . 

That baby i s  really springy onc e you get it  s eparated . But 

the rest of it tells you the water boiler i s  working . 
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MATTINGLY The c ontrol syst em flew exactly like the s imulator . The 

YOUNG 

entry was exactly like the simulator , I thought . The thing 

that c aught my att ention first on entry was t hat it was a lot 

brighter inside the c ockpit than I had ant ic ipated . I don ' t  

know whether .this was the time of day we came in that c aused 

the Sun to be coming into the window . R ight aft er entry 

interfac e I became a litt le bit c onc erned there was so much 

bright glare on the 8-ball that I might have a hard time 

focus ing on it , and being able to r ead the 8-ball . It was 

r eally bright . It turned out there never was a problem . It 

didn ' t  get any bri ghter than it was right then . · It was j ust 

like having a big floodlight shine down on ther e . It ' s  rather 

hard to watch . 

That ' s  really a bright whit e light . I told you to turn the 

light s  up bright . 

MATT INGLY Be prepar ed for the i on i z at i on . It wi ll b e  a lot br i ght er 

than you expect it to  be . I t hought you ought to  fly the 

entry on the c entrifuge or something so  you c ould have a 

c losed loop syst em. I thought that not gett ing a chanc e to 

practic e that .was sort of short changing the CMP . But aft er 

flying it I have to retract that . I think the s imulat i on you 

get in  the CMS i s  j ust all you c ould ask for . The thing flew 

exactly like all our s imulat ions . The EMS was running as well 
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MATTINGLY as any entry monitor system I ' ve ever seen in any t est or 
( CONT ' D ) 

s imulat i on . The EMS profile and the G&N profile wer e j ust 

identical . Think I c ould have flown either one . The c ontrol 

respons e  was such that it would have been absolut ely no 

problem with flying an EMS entry . 

YOUNG Yes . 

MATTINGLY We built up to right at 7 g ' s .  All our g s ourc es  checked . 

John was calling out the DSKY r ead-outs and I was cross  

checking the EMS and the g met er . I was c ros s checking the 

two 8-balls .  The first g felt pretty heavy . 

YOill�G It ' s  hard to talk at 7 g ' s .  

MATTINGLY I felt like there was absolut ely no problem at the 7 g level . 

I was c oncerned about how muc h peripheral scan might go down . 

I had a s c an pattern bigger than I normally have flying an 

airplane . 

YOUNG I was looking out your window . 

MATTINGLY The CMS j ust gives you a real super preparat ion for that ki nd 

of operati on .  

YOUNG It ' s  r eally good training . 

L 
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MATTINGLY 

YOUNG 

Sounds - when we pressur i z ed the RCS unit you heard the squibs 

go and you heard something t hat didn ' t  sound as much like a 

gurgle as the plumbing filled up as I had ant ic ipat ed . There ' s  

definit ely a sound ther e that you know it ' s  go ing in . Firing 

the engines i s  a very c omfortable little sound . 

The propellant usage was nominal . The RCS pres sures wer e 

c oming down very s low .  We us ed hardly any . 

MATTINGLY The spac ecraft was good and stable . Picked up the aerodynamic s  

YOUNG 

j ust prior t o  400 , 000 feet . I think that ' s  very faithfully 

reproduc ed in the simulator . One thing t hat surpri sed me a 

l ittle bit ; I picked up some osc illat ions that I thought were 

typical of the transonic region . They were right towards the 

end of the entry . Turns out that the transonic osc illations 

were much greater and they are unmi stakable . When we put the 

drogues out , I was really surprised at the osc illations that 

we got there . 

The automatic system did t hat . 

MATTINGLY The automat ic system put them out r ight on schedule . But we 

really got some big excur sions in att itude . I was watching 

30 degrees , plus or minus , on the 8-ball . I don ' t  know if 

that is typical or not , but it was a great deal more than I 

anticipated seeing .  It wasn ' t until almost before it was 
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MATTINGLY time to  r elease the drogues and go to the mains that we got 
( CONT ' D ) 

YOUNG 

DUKE 

damped down to a fairly nominal state . When the drogues 

releas ed and the mains came out there was very little spac e-

craft motion assoc iated with that . 

I had forgott en it was so erratic . You need to be t i ed down 

good in that couch if ther e  i s  any doubt . 

Looks like thos e lit tle beauties are going to  get ripped 

right off ther e .  

MATTINGLY The CMS has very small oscillat ions when they simulat e the 

drogues c oming out . I wouldn ' t  change the CMS to put thos e 

in , j ust c ommenting to the fact that you ' re going t o  see 

bigger osci llations for reaL Main chut es came out and we 

watched the desreefing in two stages . That was no problem . 

YOUNG Beautiful . 

MATTINGLY I thought it was really unc lutter ed and very c omfortable . 

One o f  the things that made as big an impression on me as any -

thing els e was that we ' ve got that alt imet er that goes from 

100 000 feet to sea level on one rev . I ant ic ipat ed it being 

off by a great deal as we got down low . That thing must have 

been right s quare on . We hit everything . I wa s calling out 

the last couple of hundr ed feet as we came down and - That 
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MATTINGLY 
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YOUNG 
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thing couldn ' t  have _ been off 50 feet from the time we said 

we were going to hit the wat er until we did . 

That could be the difference between the Atlantic  and Pac ific 

sea levels . 

MATTINGLY The c omm throughout was crystal c lear . We had the recovery 

YOUNG 

DUKE 

YOUNG 

guys j ust with no trouble . We ended it up with a good Navy 

landing . 

Really , it was harder than Apollo 10 . 

I didn ' t  really expect it t o  be as hard as it was . When I got 

my eyeballs recaged we were already in stabl e 2 .  

�here was no way we could have got those parachutes off before 

we went over . 

MATTINGLY We hit and in one continuous moti on we just rolle d right ove r .  

I was prepared for i t  t o  b e  even harder than i t  turne d out t o  

be . I got a chance to wat ch us roll over . The s t able 2 was 
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MATTINGLY no prob lem. We collected a little water in the rendezvous 
( CONT ' D )  

DUKE 

windows between the outer and inner pane . I think that ' s  

prob ab ly typical of thes e  b irds . It shows up that way in the 

b oi lerplate down there in the t ank .  I think prob ab ly  that i s  

just the way ,the bird i s  put together .  

I was just going to s ay it looks exactly like the b oi lerplate 

t o  me . I was watching the t i cktock during the thing . 

The Ionization ,  the orange glow started before RRT - couple of 

se conds before RRT . At that point I st arted the camera, whi ch 

was a little early , the 16-mi llimeter that i s . I started my 

wat ch right at RRT and everything went ri ght on s chedule . 

Visual Sightings - the bus power and everything looke d good , 

so I started looking outside a little bit during the max-G 

area .  What surprised me during the whole thing was the rapid-

ity with whi ch that command module - when it de cided to roll , 

b oy ,  it just took off.  You could see the horizon through the 

ioni zation sheath , both out window 5 and the rendezvous 

window 4 .  There was mylar on window 5 -that w as  flapping back 

and forth acros s the window that was there at t ouchdown . It ' s  
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DUKE 
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YOUNG 

DUKE 

s ti ll there . It had come up right at CM/SM sep . I had seen 

that strip fly by . When we started getting the g ' s  it floppe d 

up over the window ,  s ort of stayed there and wiggle d the whole 

time .  Whi ch amazed me . 

The communications b lackout was just about right on time . 

John started t alking t o  Hous ton an d  to ARIA .  Corr� was j ust 

outst anding there . After the mains came out , I saw a heli-

copter go over us . I guess  that was Rec overy One . John was 

talking t o  them. The only thing that was off nominal was the 

steam pressure was 32 seconds late . I started my wat ch on the 

time that steam pressure pegged.  If  we had to call the times 

b ased  on that , we ' d  have been late on the 50 000 and the other 

times . 

I think that ' s  good enough for � b ackup system. I think the 

fact that it would be late is a known thing . They can ' t  

really predi ct i t  very clos e . 

I really think the best b ackup system you have i s  that cabin 

pres sure , if you don ' t h ave the altimeter . The cabin pressure 

increas ing at about 24 000 for the drogues . Als o ,  the eyeb all 

out the window could help i f  you know the cloud level . I 

could s ee the clouds and everything outside .  
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YOUNG I ' d  be  careful of that . 

DUKE The cab in pressure coming through 10 is  prob ably better than 

the clouds . 

MATTINGLY I got fooled on the clouds at 90 000 . I looked out :rey window ; 

YOUNG 

that i s  the first time I had a chance t o  look out there . I 

looked out and there were clouds . The sens ation was very vivi d 

that the clouds were bubbling . I thought , :rey God, we ' re down 

t o  20 000 feet here and we h adn ' t done anything yet . It really 

t ook a long time for me t o  convince myself that we were re ally 

at 90 000 . 

I was looking out :rey window ,  I had no doubt that we were way 

up high . 

MATTINGLY You could really fool yourself . 

DUKE It ' s  a fas cinating view . We had plenty of b ackups is  what I 

was jus t  trying t o  s ay .  With both water b oi lers going during 

entry , the glycol loops stayed in good shape . 
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DUKE 

YOUNG 
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16 . 0  LANDING AND RECOVERY 

When we opened the hat ch ,  I bet we increased the cabin 

temperature 10 to 20 degrees .  The only thing on stable 2 

that was off nominal was that it may have taken us 4 or 5 min-

utes to upri ght.. The center bag apparently didn ' t  fully 

inflate . It ' s  supposed to  be the one that inflates first . 

But the other two bags were cert ainly inflated . It upri ghted 

j ust like normal . 

On the post landing checkli st - you can run through that too 

rapidly and end up without comm. All of a sudden , it hit  me 

that i f  I pulled these two breakers , we j ust lost our comm 

once we upright it . Right after we got on the �ains I started 

rattling off the che ckli st . I was really t alking to  myself 

be cause all the breakers were over on my side . There ' s  about 

seven or eight breakers that you have to  pull . I was j ust 

rattling them off and getting no acknowledgement . Ken s ai d ,  

"Wait a minute , what are you talking about ? "  I was really 

going , too . I apologi zed for that , you guys . I didn ' t  let 

you know that it was all on my side .  

I thought you were re ading things for me to do and I hadn ' t  

done the first one yet . 
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DUKE 

YOUNG 

I was about five s t eps ahead of you . One thing I ' d  l i k e  t o  

ment i on that was j ust an ove r s i ght I g 11e :J r.; ::.,y t he R e c ove ry 

D i vi s i on .  The hat ch ope n e d  an d  Lt . Tash i t a p i t che d a b ag 

i n  and s a i d  here ' s  your l i fe ve s t  and NASA ' s  he at s e n s or . 

We pulle d t h i s thing out o f  the b ag .  We b r oke it out and i t  

was a h e at re c ording drum . It s ay s  t ape t o  t he i n s t rument 

p ane l .  We l l , we di dn ' t  h ave any t ap e . F i n al ly , he s ai d  

t he re ' s  t ap e  i n  the b ag .  We look e d  i n  the b ag an d t h e re ' s  

a b i g  roll o f  t ap e . It di dn ' t  s e em feasible t o  put i t  on the 

i n s t rument p ane l , so I j us t  t ap e d  it t o  my c ouch . They had 

c aught us by surp r i s e . We h ad neve r  h e ar d  o f  that . 

That c aus e d  us about 5 mi nut e s . We ' d  have b e e n  out 5 mi nut e s  

s oone r  and i n  the raft re ady t o  b e  p i cke d up . 

MATTINGLY It l ooke d like a c l ock y ou put on your b ac k .  

YC,UNG As it was , from s t ab l e  2 s p l ashdown to t he de ck was 37 minut e s , 

DUKE 

YOUNG 

a s up e r  out s t an di ng re c ord . 

Even for an old Air Force guy , I never felt s e as i ck at all the 

ent i re 2 days on the c arri e r . The Navy r e al ly t r e at e d  us 

great . I h ad no di s comfort at all once ve h i t  the vat e r . 

We e l e c t e d  not t o  use the p o s t l anding vent valve b e c ause you 

don ' t  want a hole in the spac e cr aft . 
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DUKE We did not do that . 

MATTINGLY Those guys out there obviously had really trained heavily . 

YOUNG 

The whole operati on was well thought out . But even at that , 

the frogman that c ame out to  help us get out of the space craft 

really wasn ' t  a$ familiar with the opening and closing of the 

hat ch as you might anticipate . Maybe he was typical of a 

frogman approach . He wanted to  use brute force to  close the 

hat ch .  I think the CMP j ust as a matter o f  course should 

help the guy close the hat ch .  We had app arently knocked the 

dog partly down when we opened the hat ch ,  before I got the 

handle back to neutral or something . I may have gotten a 

parti al stroke on it  when we opened it . There was j ust enough 
• 

of a dog in the way that he couldn ' t  push the hatch clos ed .  

I went ahe ad and re cycled the hat ch to the open position .  

Then we closed it . A lot eas ier than trying to bend all that 

met al . 

He was going to do it . He could have . He wasn ' t  very tall 

but he sure was strong.  Good thing you didn ' t  have your hand 

between him and that hat ch .  

MATTINGLY We had a beauti ful calm sea  state . If  you had any sea state , 

you re ally don ' t  want to  spend much time with that hat ch open . 

You want to open it and close it as qui ckly as you can ,  but 

methodi cally ; be sure you do it  riUiil 
-
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YOUNG 

DUKE 

YOUNG 

That was a Navy comment . I didn ' t  think it was s o  c alm . 

Except for the wave s , Charli e . 

Pretty calm except for the wave s . 

Out st anding pi ckup .  That was re ally good.  



17 . 0  TRAINING 

YOUNG Outstanding training . 

17-1 

MATTINGLY There aren ' t  enough nice words you can say about Nelson Tern-

ple and Gerry St oner for the way they fixed up the CMS cock-

pit interior . I asked them when we first went to  the Cape 

i f  they would keep the cockpit in the flight stowage config-

uration and put as many things in there as poss ible . It was 

our opinion when we started that stowing and learning to  

handle all the little mi scellaneous items and knowing where 

to get them would be the s ecret in keeping the . orbital time 

line going . I think that was a vali d ass es sment . We received 

a lot of good training by going int o  the s imulator and s eeing 

it stowed with c ameras , b oxes , the fli ght data file , and all 

the things you want . We made up a good orbit stowage list 

whi ch i s  distinct from the launch stowage list , whi ch most 

people have in the che cklis t .  Thes e men went out there and 

put that stuff in so  that when we went out to train , we di dn ' t  

have t o  spend the fi rst 30 minutes getting stuff out and put-

ting it around the cockpit . I really think they did a good 

j ob of making. the cockpit look like a spacecraft . I felt 

completely at home . When it came time in lunar orbit to  go 
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MATTINGLY after things , it was perfe ct ly n atural to reach to the ri ght 
( CONT ' D ) 

YOUNG 

place t o  get a film magazi ne . I f  you wanted to  know where 

the lens was , it was j ust a natural thing . We really di dn ' t  

do that much spe c i al t raining t o  make it s o . I think thos e 

men really bent over b ackwards and we always h ad a piece  of  

gear that worked .  CMS avail ab ility - I ' ll bet w e  di dn ' t  lose 

5 hours out of  the whole Cape training period b e c ause of the 

machines being down . 

I don ' t  think we di d .  

MATTINGLY Just s uper availab i lity . The men that ran the show down there 

stayed ahead of it . We worked out a schedule and they tried 

to  have s ome kind of  a s cript availab le s o  we di dn ' t  waste 

any time when we got int o  the mach ines . In part i cular , I ' d  

like t o  s ay that Bernie  Suchocki prob ably has as good a handle 

on the s oftware as anyone around the program , and Dave Strunk 

knows more about flying an Apollo mis s i on and the Apollo hard-

ware than any s ingle indivi dual . Thos e two men made a very 

valuable contribution . The vis ual syst em , in our c as e , was 

up most of the t ime at least in the rende zvous window and in 

the opt i c s . Thos e are really the only two that are worth 
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MATTINGLY spending your time maintaining . The rest of the windows were 
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YOUNG 

periodi c ally up or down . They di d go to  the trouble to  try 

and look ahead at the s chedule d  session to  see i f  those things 

would be available . They would come in and talk to us about 

them i f  we were not going t o  be reaqy and find out whethe r  

that was going t o  affe ct our t raining . The CMS we us ed here 

in Houston was primarily on systems and j ust general crew 

profi ci ency t raining . 

That ' s  all Skylab now , isn ' t  it ? 

MATTINGLY I think s o .  You can ' t  s ay  enough nice things about Roger 

Burke and the work that he did in building up our software . 

When I got through with Roger ' s  little course , I came back 

after Apollo 13 and I was concerned about finding enough in-

teresting things to  j ust stay in that CMS for another 

100 hours . With Roger on the console , he always kept us 

thoroughly occupied and completely interested. The man has 

an imaginat i on "and an unde rstanding o f  the hardware that is  

beyond comprehension .  He  really knows his  software . 

YOUNG Yes , he ' s  a great guy .  

MATTINGLY That ' s  all I have to  say about the CMS . 
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DUKE 

Let me s ay one thing about s omething y ou re commende d ,  It 

became apparent a few weeks pri or t o  launch that we weren ' t  

doi ng enough three-man work . Ken s uggested  that we get in  

the  s imulat or and j ust run a burn or two for hal f  an hour a 

day and practi ce three-man teamwork . I recommend that the 

follow-on crews t ake time to get in there as much as pos s i-

ble t o  get team c oordinat i on down . Of cours e , Charlie ' s  and 

my concern was the lunar surface operat i on .  We got all 

wrappe d  around the axle on that . It ' s  a matter of operati onal 

j udgment as t o  how much of e ach you want to  do . The fact 

that we spread the SIM network S IMs out so that we only had 

t o  run two a week allowed us more t ime t o  work on indivi dual 

LMS burns . A lot of SIM network SIMs have more t o  do with 

exerci s e  of the ground than they do with exerci s e  of the 

crew . You can run four or five t imes as many dynami c phas es 

when you ' re j ust  working t ogether as  you get in an average 

LOI and DOI SIM. I really think that ' s  an import ant phas e .  

Our IOS men recogn i z e  it as being an import ant phas e , t oo ,  

and I gues s  we agree with them. 

In the LMS here in Houston , we concent rated on systems work . 

Bob Force gave us an excellent review . Maury Minnet te and 
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Bob Jones all did a good j ob for us . It was a good system' s 

review. Operat ionally , the LMS at the Cape is  head and shoul-

ders when it comes to  operat i onal t raining for the mis sion .  

At the Cape we j ust had outstanding luck with the LMS .  I t  

was i n  good shape all tne way .  The vi suals were usually up . 

On our landing s ite , I had such good landmarks out my window 

they developed a s cheme where at pit chover we could start out 

with a view in my window coming straight at me and I could 

get a qui ck reference and then they would swit ch it over t o  

John ' s  window for the last 6000 feet . I thought that worked 

great and it helped to give me an input into the vis ibility , 

as to  where we were at pitchover . The landing s ite looked 

exact ly like the L&A right down to  the s i ze of  crater of 

Lone St ar , Dot , and End Crater . The fide lity of  the LMS was 

good. Being a fixed-base s imulator , you don ' t  get the motion 

cues that you do in the vehi cle . There ' s  no doubt in your 

mind in the vehicle , when a j et comes on , whi ch j et i s  firing , 

and that you ' re moving. The engine sounds in the LMS during 

des cent was a very good s imulation .  It was probably a little 

bit more pronounced than you got in the vehicle , but you need-

ed something , anyway . All in all , I want t o  j ust s ay an out-

standing j ob for Charlie Floyd, Dave Bragdon , Bob Pierce , 
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and everybody that was involved in our t raining.  We fe lt 

right at home in old Ori on when 1ve got there . I never felt 

s o  at eas e m1d s o  at home in  any airpl ane the first time as 

I di d in that lunar module . 

We really did .  We really felt as i f  we were there . It was 

re ally comforting.  We  had a lot of fli ght time in the old 

LM. It was j ust as natural as i f  you had been doing  it all 

your li fe . Let me s ay something that I rec ommend for t rain-

ing the last 2 or 3 weeks . They re ally threw the book at us 

on every dynami c phas e that we have . I mean we were really 

having fai lures .  I f  you had all tho s e  failures put t ogether 

in a real s ituati on , you would be in really bad shape . I 

think they should throw the book at you on b urns , and every 

so  often they should slip in a b urn that .  i s  c omplet ely nom-

inal .  Not a 100 percent o f  the burns are goi ng t o  be , i n  the 

real world , up to date . As far as the actual dynami c phas e 

of the burn , we have never had a manned spacecraft b urn or 

b oost phas e that wasn ' t  nominal or wouldn ' t  allow you to per-

form a nomin al mis s i on .  I th ink that one out o f  three or four 

burns they should have you spring-�oaded to t ake corre ct ive 

act ion and not give you anything during that burn , b e c ause I 
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think that ' s  the way it ' s  going to be in the real world. 

You should never forget how a nominal burn looks . Boy , we 

were on the verge of for�etting . We were having IMU failures , 

plat form failures ,  computer failures , and backing it up with 

the S CS and down modeing on that . I think , close to  launch , 

you want to keep the crew relatively calm. I ' m  not sure with 

that much pounde d  into them that they are going to be that 

way . The vi sual systems and the L&A was t remendous . There 

was no doubt in my mind as to the landing site or where we ' re 

going at pit chover .  There i s  a short coming in  the L&A in 

that at 20 000 feet in the lunar module , I was 'able to get my 

nos e  up to  where the COAS is  mounted and stick my head by the 

window .  I could s ee South Ray Crater and the edge o f  Stone 

Mount ain . So , I had no doubt that we were t argeted right 

into  the landing site . In the real world the vi sibility got 

better as we came on down . Pass ing through 10 000 or ll 000 

feet , you could start s eeing Flag Crater and Spook . In the 

actual vehi cle , you can look 88 degrees down , but you can ' t  

look 90 degrees down the X-axi s .  With that eye position , you 

can look down 88 degrees vert i cally and with a 55-degree pitch 

angle , whi ch is  what you get j ust before you get to high gate . 

You can see the whole landing s ite  before you get there . Now , 

that ' s  a good thing i f  you had any problem with the landing 

s ite recognition , whi ch was always a concern too . Thi s  was 
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s ort of  a blah landing s ite , but you ' re going t o  recognize  

where you are . At least y oL.. are go i l lg L c) rc: c o gn i z .:o  'vlhere 

you 1 re going i f  you are really t arget ed  o ff the nomi n al spot . 

You don ' t  get to  do that in  the L&A . It ' s  s omething we can ' t  

do anything about , but the c apab ility i s  there i f  a guy is  

worri e d  about recogni zing the landing s ite in the  real vehi-

c le .  The other thing they di d for us that I thought helped 

us is i f  we had had prob lems with the landing radar , they 

bui lt a shadow that gave you an abs olute  alt itude cue . You ' re 

looking out of  z ero phas e and here comes a shadow whi ch you 

c an  s ee in the photographs . That is  the ab solute alt itude 

cue . Man , there 1 s no doubt i n  y our mi nd hmr far o ff the ground 

you are when you see that shadov1 . The dust , of cours e ,  wasn ' t  

as b ad i n  the real world as we made it i n  the s imulator .  In 

our c as e  we c ould see rocks and dirt all the way to  the groun d .  

That hasn ' t  been the case  i n  all mi s s i ons . The software in 

the LMS was j us t  s uperb . We have s o ftware programs and eras-

e able memory programs . I think the LMS is  re ally valuable for 

che cking out things s uch as having the right st ars for the 

various plat form alignments ,  are t hey in the right part of  

the sky , how much attitude maneuve r i n g  does i t  take to get 

there , and for working out the time line . He felt as i f  we 

had been doing it all of our lives when we finished th at 

training.  
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MATTINGLY There ' s  one thing on that whole sub j ect of the CMS training -

YOUNG We never di d a normal DOI burn for the whole mi s s i on .  

MATTINGLY We have done one normal DOI burn s ince we ' ve been together . 

That was at the Moon . 

DUKE I s ure am glad that there i s  only one allowed .  

YOUNG Over 2 years of training with only one nominal DOI burn and 

that was in the spacecraft . 

MATTINGLY I think there should be s omebody who puts together a training 

package for you , that lays out what it  i s  you are going to 

do in the CMS or the LMS , as the case may be , makes up a 

s cript and reviews it  to  see what i s  appropri ate . As it  turns 

out , I had to write down a list of things to do and I had to 

keep looking at the things . This i s  fine in emphas i zing the 

mis s i on phases  you want to look at , but it als o  t akes away 

s ome of the training factor , I think . I had to  go out and 

s ay what kinds of malfuncti ons we wanted to  see , and where 

we wanted to s ee them. I sort of tried to  b ack out of that 

because that takes away from the ability to  go in and face a 

cold si tuation .  
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YOUNG Close to launch , you ' re the only man that really has a fee l  -

or you ' re one of the men that r e cd lj' l L ;3 ''" :L e e _i  for "lvh at you 

mis se d .  

MATTINGLY Well , that may b e  but you know there are only s o  many hours in 

YOUNG 

a day , and there are only s o  many things you can do . I fe lt 

like the t ime that I had to spend in lay i ng out a detailed 

simulator training s cript was j us t  one more t ask that I don ' t  

think the flight crew should be doing . 

That ' s  right . You shouldn ' t  be . 

MATTINGLY I think I probab ly asked for more from the machines and the 

YOUNG 

people than perhaps we have always done . I think they have 

done a super j ob on provi ding the things we did , but the 

groups are cut back themse lves . We ' re all in the boat where 

there is j ust  enough time to do the things you have to do . 

I really thi nk maybe the backup crew could lay out the s cript 

for the prime crew because they know what the prime c rew needs 

to do . Maybe you c ould do it for each othe r .  I think there 

needs to be more thought to laying out an organi zed and a 

planned way to accompli sh  the trai n i ng s o  that you do all the 

right things . 

The s imulator people do h ave s quares you have to fi ll . 



DUKE 

YOUNG 

17-11 

Exactly , they have a master plan to work with . 

Ye s .  They have a master plan and there i s  a lot of training 

we had to do to fill all the squares .  

MATTINGLY You can s ay we should do so  many TEis and LOi s , but there 

needs to be a spread in there so you do them under certain 

conditions . Certain failures that are only important during 

certain times should be looked at . If  you do it on a random 

basis , and the mi ssions become more complex , there really 

no way you can keep it all in your head as these things 

change from day to day . You can ' t  afford to go out there 

start every burn at igniti on minus 20 minutes ,  because i f  

want to look at onP di s crete thing , there are s ome things 

should look at . You should crank up the burn and start it 

is 

and 

you 

you 

at ignition minus 5 minutes and go do the burn and then drop 

it right there . When you go to entry , we finally got a good 

entry point that was E I  minus 30 seconds in that 1 or 5 min-

utes , and that was a good training point . As you go along , 

you find that there are some reset points that are more useful 

to you than others . They aren ' t  always predi ctable when you 

make up the ori ginal training tape s . When the men come up 

with the reset points from MPAD they ' re j ust guessing at what 

i s  going to be a good one . 
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SLAYTON Well , we ' re really not , because we 1 Vt" b '� e n  \vork i r' p: e n  th o c.; e  

things for , how many mi s s i ont: , noc,.; ·; 

YOUNG You know how it i s , Deke for the last couple of weeks you 

could do every thing you have to do an d ne ver do the s ame 

thing twi ce .  

SLAYTON Yes , that ' s  right . 

YOUNG You don ' t  really want to do that the last couple of weeks 

though . 

You want to home in on your mi s s i on phases and t ackle them 

one at a time , 

MATTINGLY I h ad a feeling that I couldn ' t  really let go o f  keeping tr ack 

YOUNG 

of what we had done and what we were going t o  do . I really 

feel as i f  that wasn ' t  the kind of thing I should he doing . 

We alre ady recommended that the crew l ook at a c o uple o f  

things late  in the training s chedule and they may not even 

h ave t ime . 

MATTINGLY I spent a lot of time flying the Flight Plan . 

YOUNG I don ' t  think we should work more than 8 hours a day the 

last 2 weeks but we did it . 
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MATTINGLY I guess  part of my comments about the Flight Plan go along 

YOUNG 

with the simulator . The orbital Flight Plan flown in the CMS 

with all the activities  in it , i s  to  the CMP exactly the s ame 

as the EVA surface i s  to the lunar surface men . The di fference 

is  that we have one s imulator and two crews to train . I can ' t  

practice  my orbital activities and then do the nominal mi ssion 

profi ciency kind of t raining back to  back like you . You can 

fly the LMS in the morning and then you can go out and do an 

EVA in the afternoon whi le the backup crew flip flops with 

you . We have one simulator to do both . You c an ' t  do thi s  

thing in piecemeal very well because you have tb run real 

time on the real traj ectory . You can ' t  practi ce it in pieces 

because the things you ' re looking for are , do I have suffi-

cient time to maneuver from thi s attitude to the next one? 

Does thi s att itude go through gimbal lock? Does it really 

get you to the right place ?  You have to fly those things in 

real time and they ' re not very glamourous things to  do . But , 

I think to do j ustice to any Flight Plan and to go out of 

there professional , saying I know that I can ac compli sh this  

mi ssion and I ' m going to  do these things . There is  no way 

out except to  have flown every one of those revs . 

Yes , even then we had three or four times where we had to take 

over to avoid gimbal lock . 
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MATTINGLY But , the things we di d ,  we d:i d as new t h i ngs �t,h c '  ol e ' / ' "'  

YOUNG 

thought up in real time , not t o  the things that l veri fi ed 

in the Flight Plan . I think our mi s s i on i s  too complex and 

we ' ve got too much wrapped up in i t  t o  go o ff half-cocked . 

I don ' t  launch without having flown the Flight P l a."1 from A to 

Z to  know what ' s  in there , or if I c an find any way around 

it . That ' s  the reas on I don ' t  think you should do that kind 

of stuff infli ght . We found lots of  things when we went 

through , and it ' s  j ust  too complex to spit it out and write 

i t  down the first time and think you have all those answers . 

I gue s s  all I c an do i s  point out the problem and also  that 

you really need to  maximi ze  your uti l i z ation of the CMS even 

i f  you get another 1000 hours lying on your b ack . There ' s  

j ust no way to  find that you have an exc e s s  of time . You ' ve 

got to  us e the thing and you got to  optimi ze the amount of  

hours you spend in it . 

Yes . I think the mes s age there i s  that you can keep it 

nominal to the real-t ime Flight Plan for the s ake o f  optimi zing 

a c ouple of dat a poi�ts on somebody 1 s gamma ray curve . It ' s  

fooli shnes s  as far as I ' m concerned . I t  may be neces s ary , 

but it sure i s  fooli shness . 
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I think the LRV nav s imulator was a system ' s  assurance test . 

It sure convinced us that the thing worked . I ' m not s ure 

that ' s  neces s ary in  the future because Gene has already done 

it . They won ' t  have to do it again . It ' s  a nice piece of 

gear but the . LRV nav system , as you know , works like TACAN , 

when it ' s  working . You c an ' t  beat it . 

It was a good veri fi cation of the maps and I think you should 

have that for the flight . Somebody should go through those 

t raverses drawn on those maps and then navigate  in the s imu-

lator . When we first started out , the map ' s starting point 

was different from the landing point starting point . 

CMS , LMS simulations - The comm was never worth a darn . We 

almost had to yell at each other through the hat ch . They 

should do s omething about the comm .  The other thing is a 

lot of CMS/LMS s imulati ons are probably unnecessary when it 

involves the CMS being a passive vehi cle all the time , don ' t  

you think? 

MATTINGLY Yes . 

YOUNG I think laying around in  the pas s ive vehi cle i s  wasting your 

time . 

MATTINGLY If  you have nothing else to do , that woulq · be all right . As 

I ' ve been trying to emphasi ze ,  the CMS i s  my equivalent to 



17-16 

MATTINGLY the EVA training , as well as a profi c i en cy traine r o I c: an 
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fly a lot of rendezvous and a � c t  of r e ,_. c ue t tl t ngs . Any t ime 

you do a rende zvous , there ' s  always one pass ive vehi cle . 'rhe 

kind of  things you should do in the CMS / LMS t r a i n i ng are 

those things . whi ch would require coordina.ti on between the 

two vehi cles . I don ' t  think you should go out and fly a 

CSM act ive rendezvous and have the LMS j ust s i t  there as a 

target . Nor do I think you should do th e  other way around . 

You should fly j us t  enough of  those together that you get 

accustomed exchangi ng dat a  between  t h e  two vehicles , so  that 

you know what a nominal rende zvous is  going to look like t o 

you , and go through the dec i s ionmal�ing p r o c e s s .  I feel t h at 1 s 

another area where the s cripts were not adequately prepar e d .  

I don ' t  think anyone looked at what was going t o  be done 

during the CMS/ LMS s e s s i on to make s ure t h at it was worth 

both parties  part i c ipating . I think that i s  one p l a c e  s ome-

one could look i nt o  it and s ave us a lot o f  t ime . 

Simulat e d  networks s imulations  - Invariably , i f  you added the 

freebees , you got more than y ou a s k e d  for and then s ome . 

MATTINGLY One thing that goes along with what you said ab out flying a 

few nominals towards the end . I felt l i k e  our l ast launch 

SIM was not the right foot to start a mi s s i on off on , where 
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YOUNG 

of backed ourselves in  a corner .  I would like to have made 

our last SIM with Houston one of those nominal things where 

everything works like you ' re going to s ee it in flight and 

you build up .your confi dence . 

Yes , the last launch TLI SIM was pretty near a di saster . 

It ' s  too close to the end to  be doing that kind of work . 

All in all , it ' s  good training , though . 

I really think you should s lack off a little during the last 

of the t raining . Thi s  is  in line with stressing the crew 

preflight . I think you should be limited as t o  how much of 

that you should impose on the crew. Mis s i ons are tough , but 

you don ' t  want to bend the guys around the axi s j ust before 

they get ready to launch . I was bent there after that last 

launch abort SIM .  I don ' t  know how everybody else feels . 

DCPS - I thought that was valuable for preliminary launch 

abort s . But , once we got down to the Cape - I think the 

s imulator down there is certainly excellent to do it , plus 

they get all three men in the pressure suits and you st art 

reali zing the real limitations of doing launch aborts in 

pressure suits ; and ,  they are serious . 



MATTINGLY I don ' t  think you can overemphas i ze the fact that you should 

YOUNG 

fly every launch abort , period , suited.  

Yes . Sure i s  mi serable though , i sn ' t  it . 

MATTINGLY CMPS - I us ed the CMPS a great deal . I flew every res cue and 

rende zvous combination known to  mankind , I think . 

YOUNG Plus entries . 

MATTINGLY Well , that ' s  a s eparate  operat i on .  I thought that I had 

flown everything they had . I di d thi s all before we left 

Houston , so that all the time I spent on rende zvous and 

res cue review was done as j ust s ort of a paper exercise  at 

the end , and that ' s  the way it should be done . I think the 

McDonnell-Douglas people running that CMPS have a really 

super operat i on .  They can show you all the characteristics  

of  the di fferent traj ectories  and step ahead . I can ' t  think 

o f  any way that the CM would ever become an active vehi c le in 

a rendezvous , I would have felt terrible going up there with-

out knowing that I could e ffect a rendezvous from any place 

in the sky .  I have c omplete c onfidence that I can rendezvous 

with that hardware with any malfuncti on that can happen to 

the command module and still effect a re s cue , and st ay within 

my fuel budget doing it . 
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Except when you start in the low orbit with the TPI from 

apogee and you rendezvous from below . I didn ' t  think much 

of  that . 

MATTINGLY I still think you could do it . 

DUKE There he goes behind the hill . 

MATTINGLY I think you should skip Gulf egress training . 

YOUNG Yes , I agree . 

MATTINGLY I think i f  you have ever been out in the Gulf , there ' s  no 

YOUNG 

reason to ever go out in the Gulf again . As much as I 

cheri sh my t ime , I thought to  spend a ·saturday going out 

there was terrible . 

Do it in the tank on a normal working day , do STABLE I and 

St able II  in the tank and that ' s  certainly adequate . The 

Gulf egres s  training is a waste of t ime , money , and effort and 

in particular when you ' re so dependent on the weather and the 

sea state . It ' s  not worth the effort . 

MATTINGLY I didn ' t  use the planetarium this t ime , but I used it on 1 3  

and thought i t  was valuable . I did go out and s chedule some 

sessions in the CMS to  get use to finding my way from one 

star to another in a starball sens e .  



17-20 

YOUNG 

DUKE 

Yes . I think the planetarium could be deleted from the crew 

training , i f  you know the stars . There are much better star 

s imulators in the LMS and CMS , perfect stars , better than 

you would ever get i n  a planetarium . 

I took about 'half an hour every couple of  weeks to  look at 

stars in the s imulators and I think that ' s  quite adequate . 

MATTINGLY I gue s s  that i s  what we have been talking about and that i s  

one area that really should b e  looked at . I don ' t  mean it 

as a function . I don ' t  mean that the guys are not doing their 

j obs . I think that their j ob descript ion is  changing . As 

the mis sion gets more complex , we ' re adding not only more 

requirements to  the crew ,  but to  the people that are re spon-

s ible for training the crews . They have to be as sophisticated 

in laying out the mi ss ion training as well as all the hardware 

and everything else . A lot o f  t imes I think we leave the 

s imulator people out of the picture and they ' re s ort of  

technicians that run the  machine and the training , but they 

don ' t  ever get involved in the flight planning . I think they 

are short-handed and hard pres sed , but somehow we have to  

include them in the total flight planning . 
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As far as the LMS goes , I can count on my hand how many 

times we changed our training plans . I never did a thing , 

it was all their " s quare filling" and I thought it was good . 

YOUNG I think it was good , too . 

MATTINGLY I think you have an entirely different problem . 

DUKE We do . We don ' t  have our Flight Plan verified . We have a 

s et of procedures and systems to learn and that ' s  it . 

MATTINGLY If  you had as many hours in the LMS as I had in the CMS , my 

DUKE 

CMS hours would have to  be proportioned over 290 hours and 

your LMS would go about 10 . 

Yes . About 10 flying hours , you ' re right . I felt redundant 

many t imes , as i f ,  man , I ' ve done this before . But , to back 

you up Ken , we do not have the problem with the LMS , s ince 

we don ' t  have the Flight Plan to veri fy .  All we had t o  do was 

look at new procedures and attitudes ,  and you c an do that in 

one session .  

MATTINGLY Systems briefings - Man , I didn ' t  have any this t ime around . 

The only system I really hit on as a separate  thing was the 

G&N software . 
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YOUNG You had it onc e , but , you never got them logged in  your 

training plan . You were i n  here on weekends talking to Roger 

Burke . I count that as training ; but , no one else d id . 

Did you log it ? 

MATTINGLY Yes , I di d .  

YOUNG You didn ' t  log it as a system? 

MATTINGLY Again , that ' s  one of those things , and it depends on the 

YOUNG 

SLAYTON 

crew ' s background as t o  whether it ' s  profitable or not . Some 

people would find it useful . 

The thing that I think we should emphas i ze here i s  that it 

would have been nice to  know about such things as SPS and 

pressure anomali e s  prior to flight . The way we were  working 

was that we were having a close-in systems ' briefings on 

anomalies . You know when you get c lose  to launch ,  you ' re 

going t o  take a little di fferent view .  We knew about the 

digital event timer skipping and we knew about things of  that 

natur e . But , we sure didn ' t  know about the SPS . I wi sh we had .  

Before , Charlie Kline had been there on launch day . That ' s  

the kind o f  thing the crew should be  cut in on . 

Don Arabian ' s  little poop sheet didn ' t  have that on i t ?  Not 

that one . 
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All in  all , exc ept for that one thing , I thought that Arabian ' s  

thing plus Dave Ballard ' s  br iefings were adequat e . 

Yes . That one fell through the crack . 

Orb ital geolqgy - That ' s  a l i fe subj ect in  itself.  I can ' t  

say enough good words about El Baz . 

MATTINGLY I c an ' t  say enough good things about Dick Laidley . Dick Laidley 

came in and set up a training plan . Hi s first task was to 

convince me that when you carry a map and pan c amera , there ' s  

some reason why you should spend your t ime looking out the 

window , and us e .the man ' s  time at all . I ' m really glad that 

he did because the proof of the pudding came a couple of  hours 

ago when I went over and looked at the photographs again this 

morning . The things that I saw and recogni zed with my eyes 

are not on the photographs . I think i f  I can record those 

things that it would all have been worth it . The training 

was set up , again , solely by Dick Laidley . I think it ' s  a 

unique thing , as we don ' t  have a system that handles this 

very well . We had one man , with the unique capability to take 

his capability as a pilot , and his ability to fly and recognize 

what he sees from orbit - that made him especially useful . He 

gets my vote  for being the most organi zed and most thorough 

person I worked with in any training capacity anywhere . He ' d  
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MATTINGLY s et up a trip , run through it , make sure that all the k i nks 
( CONT ' D )  

were out o f  it , he ' d  fly the things , pl"epare maps and b r i e f-

ings before you went , and he ' d  provide for criti que . He 

provi ded for bri efings by loc al geologists  on the area and 

he proofed the .whole thing b e fore he ever wast ed 1 minute of  

crew ' s  t ime on it . And you j ust can ' t  s ay enough for h i s  

thorough preparat i on . At the end , E l  Baz got back in  t h e  loop 

and D i ck di dn ' t  know as much about the Moon as he did about 

general geology . El Baz on the other hand , probably knows 

about all there is t o  know about the Moon on a human bas i s . 

The problem i s  that i s  a s i ngle-point failure , if  t here ever 

was one , in the Apollo Program . El Baz can ' t  affort t o  

sneeze , cough , or anyt hing , because  he ' s  t h e  only per s on that 

has expres s ed any interest in  that . Putt ing it all together , 

it ' s  frightening t o  me that one per son i s  in that pos it ion . 

It ' s  fortunate he ' s  the super kind of  guy that you c an afford 

to have in that kind of j ob .  I j ust don ' t  think we should be 

running a program as expens ive as thi s with only one person 

carrying the ball for suc h  a large portion of  the act ivity . 

In thi s case he got wrapped around the axle on Apollo 1 5  

unt i l  very late in  the game . By the t ime he gets through 

reduci ng the dat a  on 16 and gets through with all that stuff , 

he ' ll probably be lat e  getting b ack int o  the Apollo 17 pi cture . 
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YOUNG 

that fact . Gary knows how many hours we spent on thi s stuff , 

but I ' m sure we spent maybe about 50 percent more than i s  

recorded . 

But , Ken , let me tell you something . I think you ' re the 

kind of a guy that ' s  really interested in that , and I ' m not 

so sure that the 17 guys are going to be that way . 

MATTINGLY Okay , I ' ll buy that . I ' m not sure . That may be a personal 

YOUNG 

thing . 

He sure i s  a good man . There ' s  no doubt about that . 

MATTINGLY Landmark identi fication training - We spent a lot of t ime 

on that at the end . That ' s  one of the things that you ' d  

like to st art working on early , but you can ' t  unt il the ground 

track is firm and then you have to wait until you get the 

maps out and all that sort of thing . It almost by definition 

comes up in the last month , when everything else is  start ing 

to j ill . It j ust seems like it all hits you at one t ime . I 

think that the time we spent on it though was really well 

worthwhile . � was able to operate by looking out the window 

and seeing things , and knowing where I was without referring 

to the map . And , I think i f  you ' re going to make any us eful 

visual contribution you ' re going to have to have that kind 
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MATTINGLY of operat ion . Your time on target i s  so short that i f  you 
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YOUNG 

DUKE 

waste your t ime cro s s - che cking yo ur pu s i t ion against a map 

and looking back and forth , you ' re not going to get around 

to do i ng anything exc ept ver i fying that the picture s  on the 

map are on the - r ight place . That probab ly goes along with 

how much emphas i s  you want to place on visual recognition . 

I f  you don ' t , I ' m not s ure that you re ally need t o  do tho se 

things . They k ind of go h and i n  hand . 

SIM bay t raining - We didn ' t  do any formal SIM bay training , 

t o  speak o f .  And , again , that ' s  becaus e o f  the b ackground we 

have , s ince we were i n  on the har dware development , on the 

fir st S IM package . I t  was s ort of l ike we started our S IM 

bay training 2 years ago , and i f  you pi cked up the progr am 

at a di fferent step , why you ' d  have to spend s ome t ime on it . 

I sur e  thought we were well traine d .  I don ' t  know how we 

c ould have gotten any mor e , unl e s s  we j ust trained for another 

month . We were as close to 100-perc ent trained a s  you can 

get . Maybe we let some things go , but , by golly we were in 

good s hape . 

Lunar sur face training one - s ixth g and KC 1 3 5  - We had about 

two or three s e s s ions on that and it was good . The Rover 

seatbelt fit was excellent , and it turned out to be per fect , 
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and then right at the end we had another c ouple of  sess ions 

looking at pallets and things like that and I thought that 

was good . 

I thought it was valuable . I got the idea that the suit 

would really
.
be very mobile in one-s ixth gravity and sure 

enough it was . I had the idea that there was going to be 

many times when I was going to be forced to get down close 

to the ground and pick up something that dropped and sur e  

enough the next minute I dropped the flag staff and a few 

things like that . I had to  pick up rocks and the lunar 

portable magnetometer reel which was always in the middle of  

the dirt . Sure enough , based on one-s"ixth g and the work we 

did in the KC135 , it was no problem . And the one-g walk-

throughs , and we had a minimum of those , we had one on the 

ALSEP and one on the MESA. 

I think you should do a minimum on the unsuited work , as 

little as you can to get the idea of what you ' re doing , and 

then plunge into the suited work , for the EVA training . 

At most , two ALSEP exercises  was enough to learn the pro-

cedures , and I think that after that you were wasting your 

t ime as far as effect ivity goes , because it ' s  all that suit 

that encumbers you . You don ' t  want to learn enough about it 



17-28 

DUKE 
( CONT ' D ) 

YOUNG 

so that you break the training gear . \,Jc- had EVA train i ng . 

Aft er EVA training , exerc i s e , and 1 3  or 14 ALSEP deployment s 

s ince last June ; and , go sh knows how many EVA-2 and -3 , and 

it ' s  a b ackb�eaker , and you cus s all the t ime . But , it 

really paid off . We felt right at home . Everything worked . 

We got 3 5 0  hours in  those  pre s sure sui t s , according to my 

r ecords , s inc e the day we started this  bus ines s .  I think it 

paid o ff .  I think that learning to work in a pres sure suit 

is the most important thing you do in the lunar sur fac e 

operat ion , because you ' ve got t o  learn the l im i t at i on s  o f  

the equipment . And , no doubt there vere some serious ones 

with the pressure suit s . You can ' t  move your finger s very 

well . One thi ng that was di fferent i n  one-s ixth g was that 

I ended up on the first EVA leaving a hole i n  my wri st with a 

wrist  r i ng .  I had some wr i s t let s t hat I had taken up there 

with me , but unfortunately , they vere in my lover pocket and 

they vere all full of dust . So , I borroved one o f  Charli e ' s  

and us ed that on the other tvo EVAs , but i t  j ust kept getting 

wors e .  I j ust tr ied t o  i gnore that , but I s hould have '..rorn 
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a wri stlet . I didn ' t  antic ipate and because of the fact that 

you had to bring the pres sure suit up like that ( gesture ) to  

do V and you ' re doing some motion that I hadn ' t  anti cipated max 

in  the one-s ixth gravity , with the c ontroller . I guess  that ' s  

j ust a fact of li fe .  I should have worn wristlets . 

The geology field trips were outstanding . The monthly trips 

that we did from the t ime we started on the crew was j ust 

right . In 2 ?r 3 days , you would come up to speed . I thought 

they were excellent . 

Als o ,  it helps you to  get a teamwork pattern and I think that ' s  

real important . You are not very effect ive unles s  you ' re 

working as a team up there . I thought Charlie and I did a 

lot of teamwork when we were working together in  our own 

peculiar ways . And , I thought it worked out real well . 

It ' s  really important . Otherwis e  you ' re just going to be 

spinning your wheels on the Moon and that i s  not where they 

want you to spin them .  
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Onc e  you got there , there r ea lly wa c� n '  t g . >  i ng t o  oe t h e  

geology to see that you see on the f i eld trips to  the San 

Gabri els or the S i erras . But the Moon has it ' s  pecul i ar geol-

ogy and there really are things to look for . It ' s  mo stly i n  

des criptive t erms o n  a broad and a narrow scale . By broad , 

I mean des cribing mountains , such as Stone Mountain in general 

des cribing rocks in detail and est imat ing . Getting your eyes  

tuned to estimations of  slopes and percentages and s i ze s  and 

things and the only way you get that i s  on a fi eld trip . 

I know how import ant that i s  and it makes the geology guys 

feel good . 

I thought we did a better j ob up ther e than we would have 

without it . 

That Moon i s  really looking at a geology field trip through 

6 feet of dirt and it ' s  kind of tough . 

The LRU training was out standing , onc e we got that s eat 

cushion put in ther e where we were elevat ed up t o  the same 
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position that you were on the Moon . I had the feeling when 

I was up a little higher than I was on the seat , but not much , 

j ust a little bit . 

I felt I was maybe riding a little higher on the Moon than I 

was in the trainer with th� yellow seat cushion . The qual 

unit we had for a week to look at off-nominal deployment s 

was very useful . We had a nominal deployment , it ' s  good to 

s ee tho se things . 

As you know , we had to  fix the walking hinge s , the wheels , and 

the pins . It ' s  good it wasn ' t  more ser ious thao that . 

But the saddle came right off . 

Yes . The saddle came right off . Of course , we were pretty 

flat too , when we landed . 

The CSD Chamber - We did one too many on that . 

Yes . 

Two would be adequate .  

And , I has sled with those guys , trying to get thi s thing 

brought around to our way of thinking . I think that ' s  j ust 

too much work for the good you get out of it . I ' ts  unfortunat e .  

What we ' r e  ending up doing i s  spending all day long to run an 
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alti tude chamber t est duri ng vrhich we ' d  actually b e  running 

equipment for 4 0  minutes , 1.r:i. th t he pr er,c· c at U ng ;  the p r e �c S :J.:c e 

drops ; the added t e st that they wer e running ( wh i c h  didn ' t  

have anything to do with what we were  doing ) ;  the way the 

ingress  and egr es s ;  the chamber ; and ail . We would like to  

start r i ght out with the  prep and post i n  ther e , and going 

to  the EVA and working the gear . With the unc omfortable and 

unfortunat e suspens ion of that r i g  - the backpack in the 

c hamber - compared to  the amount of good you get out of  it , 

you ' r e  really spinning your whe el s  for a whole day . S inc e  

the equipment does work s o  good , I 'm not sure that ' s  worth it . 

I think ther e ' s  some good in  the two on the PLS S ;  not in the 

LM c abin part , but in the other part of  the chamber , where 

you have the PLSS s  on and you ' re exercis j_ ng the PLSS modes . 

I think it i s  important to know how to do the PLSS wat er 

recharge . You could do that over there in  the lab where the 

guys are showing you exactly what ' s  going on . You want to 

make sure you get your water servic ed right or you are not 

going to do muc h  EVA . But they can c ertainly do that ade-

quat ely in the lab , both her e  and on t he flight unit down at 

the Cape , later on i f  you ' r e c onc erned about it , whi c h  we 

c ertainly wer e .  When we first start ed , my conc ern  was that 

we never knew i f  we had the water s ervic ed properly . So , 
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we made a special effort to make sure we did . I don ' t  think 

you need to  do that in the alt itude chamber . 

I don ' t  think you need to do the Buddy SLSS in the alt itude 

chamber , either . 

No , I don ' t  either . 

And that took 1 hour to  get that thing on and off because of 

those connector s they had in ther e .  It ' s  j ust  not worth the 

effort . 

Contingency EV training , EVT training . 

We did one in the WIF which I thought was a lot of fun . 

But one time when we all got in the c ommand module there , we 

had suit s and bodies and hoses and I had a feeling that if 

something had happened , nobody c ould have gotten in there 

with us . 

It ' s  kind of crowded that ' s  something . I was lying on the 

bottom of the pile when they closed the hatch.  I had the 

feeling that if anything happened , it was a bad scene . 

Closed the hatch and lo st c omm or what ever we did that day . 
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YOUNG 

even if  you had t o  do a r eal EVT . I t ' s  so much harder to  do 

things  in the water tank than it i s  in real world . But , it 

does kind of help to keep you from being overly ambit ious in 

your ideas about what it is  you might be able t o  do . 

I do think you need pr eparati on for EVT , but you c ould do it 

in one g .  

MATTINGLY That ' s a one-g thing . 

YOUNG Yes , because you want t o  make sure you got the thing on , and 

hooked up r ight . 

MATTINGLY I ' m not sure that , if  a guy has never looked at the EJ trans-

fer pad or somethi ng , he shouldn ' t  do that onc e . But I ' m not 

sure there ' s  any r eason to do it twic e .  All the thing s  we 

did there I c an s e e  them c oming up . I f  you ever had to do 

one I could see  you c oming up want ing to know why we didn ' t  

do one , Like if  you go the out s ide rout e  with the OPS , you 

c an ' t  talk a fellow through the things and I think you r eally 

need that vi sual image stuc k  back in your head somewhere that 

says  "Oh , yeah , I r emember now , I gotta go back in t hi s  

c orner " because  t here ' s  no way you c an get t o  the fellow t o  

t ell him what h e  should do . 
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Well , there ' s  some things that we hung up on in the WIF , 

crawling acros s  the vehicle with all that line on you . It 

might would have been valuable to have done that i f  you are 

going to have those lines hooked onto you , to make sure that 

you r emember . how bad it was . You may not get hung up on 

them in z ero g ,  but , I don ' t  see  any r eason why you wouldn ' t ,  

you know. Twenty minutes of OPS - You know that ' s  a little 

last ditch thing . You should do that onc e . 

MATTINGLY I think it ' s  worth an afternoon of your t ime . You should do 

YOUNG 
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it earlier in your training , perhaps , than we did .  By the 

t ime we got around to doing it , it was getting down to the 

point wher e  we were pressing to do other things that were 

more important . 

EVA prep and post was out standing . 

We had about three t imes on each prep and post and really 

felt at home by the t ime we left ther e . 

We were able to eas ily r egroup toward sleeping first . Of 

c our s e , the procedures called up were j ust right down the 

wir e ,  and they were good . But , the fact that we had run our 

prep and post so  many t imes j ust sort of made them seem 

natural . 
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MATTINGLY Yes . I ' d  like t o  throw i n  a c omment on the same subj ect ,  

Jim.  Ell i s  s et up t hat pr ep and post training for the inflight 

EVA . Again ,  I think it went well , primari ly because I had 

done it many t imes . It ' s  a pain in the neck to  do bec au s e  

it ' s not a n  i?t eresti ng thing , stowage . 

YOUNG Espec ially i n  one g .  

MATTINGLY But it really paid off . 

YOUNG It ' s  painful . 

MATTINGLY Yeah . I ' d  like to  c omment on that chamber thing , too . We 

YOUNG 

DUKE 

ran the umbi lical i n  there and I think it i s  important that 

you run the umbilical system in the CSD chamber before you 

run t he altitude chamber at the Cape . And exerc i se the same 

system such t hat you have some idea of what a nominal system 

performanc e  i s  like and becaus e ther e ' s  suc h limited instru-

mentation that no one exc ept the guys that ' s  us ing the g ear i s  

really likely t o  know what ' s  goi ng on . And I thought doing 

that onc e  was a very worthwhile thing . 

Mockups and stowage training . 

Great big plus for J erry Stoner and Joe Dougherty . Those guys 

with the our EVA , MESA pallet s ,  and Rover s . We never had any 

problems . 
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We sure didn ' t  when we finally got all the gear together . 

As usual they are still on Delta right down to  the iast t ime 

we did it . 

I didn ' t  see  .a thing on the lunar surfac e that looked different 

than the training gear . 

Yeah , that in it self i s  a miracle . 

Photography and camera training was adequat e .  

I naturally had z ero c onfidence i n  the c amera gear going up 

there , but it worked like a champ . Those  guys had given us 

little hint s  that would help on the 16 , espec ially , and we 

checked every mag and it just worked great . 

MATTINGLY I think D ick Thompson really did a lot to help , to put all that 

stuff together . Before , I had never had anyone sit down and 

go through the malfunct i o n  with the camera and t ake pictur e s  

and crit i que what you did  with them and all those things . I 

think having Dick available to look at all that camera stuff 

was a big help . He took t he time to review each phot o we 

took , and what we could have done better about it , part icularly 

the ones we took in geology training and then sat down and 

make sure we talked about all of the malfunct ions . We went 

through all the proc edures . I thought that was a super thing 

to  do . 
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The training Has s elblads were gett ing a l ittle bad towards 

the end .  I t  was frustrating .  The c amera br i efings were all 

good . We had a good deal about how is should oper at e .  The 

training gear was gett ing a little rusty by the t ime we 

fini shed with it . And , it left some frustrat ing moments ,  

and I gue s s  t hat ' s  what led to my lack of c onfidenc e .  But 

the flight gear was really good . 

You know , where we r eally let it fall down in the crac k was 

on those bags . 

Lunar sur fac e experiment ' s  training . We had briefi ng! from 

all the Pis and had them witne s s  the deployment of their 

experiment s  and at t he end everybody was happy . I underst ood 

how the equipment was supposed to perform and I thought that 

was good . 

I f  I had to do it over again , I ' d put all t hose  c ables up in 

the air so they would not get i n  the way of the crewmen . I 

sure didn ' t  think of  it . I know that everybody said you had 

to step over the cables very c ar efully and I thought I was 

doing it , but I sure wasn ' t .  

Lunar landing , LLTV , LLTVS , LMS - Up unt i l  the mi ssion ,  I 

would have t hought t hat the LLTV might have been pushing it 

too  far . But , aft er I flew the thing all the way to  the 
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ground , I spent the last 200 feet with my head out of the 

window . LLTV i s  mandatory as far as I am c onc erned . It ' s  

r eally a nic e f eeling to have flown a vehicle that responded 

j ust like the regular lunar module did . I had mixed feelings 

about it because I thought it was a pretty ri sky way to train , 

but , I r eally think it ' s  essential . It really helps you get 

prepared for that last 200 or 300 feet , and the LMS , of c ourse , 

supplemented it with the L&A . It sure i s  a good gear . 

The planning of training and traing program - I thought it 

was excellent . 

MATTINGLY There is  nobody that looks after all the command module ex-

periments . There ' s nobody that lays them out . There ' s  nobody 

that puts them together in  any kind of  a reviewed fashion to 

s ee what it is we are trying to do , except the flight crew .  

There i s  no one t o  point out who we should talk to . There ' s  

no one to set it up and yet you have to do everything •through 

the backdoor . For instance , take an experiment checklist 

that ' s  l-1/2-inch thi ck of  experiments .  There ' s  nobody that ' s  
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what i t  i s  you ' re trying t o  do , how you should take them , when 

they should be done . We ' ve pulled every bit o f  that stuff 

out like pulling teeth . 

YOUNG But you made that book up , didn ' t  you? 

MATTINGLY I am one of the few people that knows what ' s  in that book . 

YOUNG I was continually surpri sed . 

MATTINGLY I should be given that book with a set o f  procedures to learn . 

Instead ,  I ' m one of  the few people that knows what is in 

there and why it ' s  there . 

YOUNG That ' s  the only way to make it work , Ken . 

MATTINGLY But , I don ' t  think the flight crew has the t ime to do that 

YOUNG 

stuff .  I feel like I put so  much more in thi s thing than 

you should do . 

I know you did . 

ca_N,�!t)l�1tAL · �· 
� '· ' ..... 
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MATTINGLY I started on this thing 1-1/2 years and tpat ' s  the only reason 
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I got there , because I sat down and I talked to everyone of 

those Pis and every one that had an idea . I had to call them 

in and I had to look them up and find out what they were try-

ing to do , try to put it in the context of where our space-

craft was going to be and what we could do and how we do it . 

What you ' re saying i s  that there ' s  probably no single point 

of contact from S&AD working on it . 

MATTINGLY The things we got weren ' t  useful . They weren ' � usable . The 

SLAYTON 

requirements would come in and they ' d  be ding-dong . You look 

at it and you would say ,  "Well , this i s  not going to do any-

thing because I know what the guy wants to do . "  

All they ' re doing i s  reading from a mis sion requirements 

document , which doesn ' t  do a doggone thing for you . The 

whole area of orbital act ivities has totally been lost . No 

one is looking after it , except the flight crew . Perhaps the 

proper approach i s  to drop it . But I would never recommend 

that another crew spend the time that I spent on it , and if  

I were doing it over again , I would not spend the time on  it . 

The problem i s  that they all assume that all you have to do 

i s  turn them on and off at the proper time and that ' s  it . 
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MATTINGLY The SIM bay takes practically no training and no effort . We 

did that . We covered that part of it wi th minimal e ffort . 

It ' s  all that other stuff that takes s o  much of your time 

and there isn ' t  anybody to do it . 

SPEAKER Well , what happens to the ALFMED , Skylab contaminat i on , all 

those?  

MATTINGLY That dim light photography takes such an inordinate  amount of 

your time , learning to do that stuff . There ' s  nobody to 

s creen s ome stupid procedure . Somewhere I ' ve got a copy of 

the original procedures we got . They are humanly imposs ible 

to do . You ' re handed thi s  stuff , and told , "Here , go do i t . "  

Well , I ' m the poor cat that ' s  respons ible . I have to sign 

off the yellow sheet and s ay I ' ll fly thi s airplane and I ' ll 

make it work and there i s  no way . No one ' s  looked at it and 

the final crowning insult is  that you go back and you have to  

argue with s ome ding-a- l i ng who doesn ' t  know a thing about 

it , about whether thi s  i s  a reasonable thing to  do or not . 

S&AD and every bit of thi s  has been a filter in the middle 

that has been a time delay . They should bring a s et of ex-

periments that have been thought out and pract iced . There ' s  

no excus e for anyone ever bringing me an experiment that they 

haven ' t  s at down and done themselves , and I don ' t  think we 

got a s ingle one that was brought to us that way .  

CO�flO:fNIJAL 
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MATTINGLY I will s ay that the guys on the ALFMED put more effort into 

their experiment and did more work and did more to make our 

familiarity with it us eful than anyone else . But , they are 

the only ones that volunteered to come forward and work on 

it . The rest of the stuff we had to go pull out tooth and 

nail . And in many cases , I think we had a lot better handle 

on what could be done and should be done . They come in with 

something that takes a lot of your time . I probably spent 

15 hours in the CMS alone on low-light level photography , 

learning the techniques becaus e you ' re sitting here changing 

shutter speeds , changing the aperture . You ' re sitting there 

in the dark doing it because we have inadequate gear to prop-

erly do the thing. You ' ve got t o  practice haw t o  do all 

that stuff in the dark . Some of the stuff I finally had to 

end up having to write and talk into a voice tape , which I 

could then turn on and play back to me . There ' s  another 

thing I had to build.  You know operating on the surface that 

way , if they want you to do something like that on the surface , 

some surface guy goes up and works out all the things , makes 

it up and let ' s  you try it . You kind of work out the rough 

edges . In this world , the command module experiments which 

I think should be done , that ' s  the reason I did it , because 
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MATTINGLY I think we c an contribute a lot of good stuff . But I j ust  
( CONT ' D )  

SLAYTON 

don ' t  think the flightcrew should hav e to be the experiment 

interface and all that stuff . I think he should be handed 

stuff to learn and to do . 

You ' re right . But , as long as you ' re willing to do it and 

get it done , it isn ' t  going to get done any other way . The 

only way you can get it done the way you s ay it should be 

done is to throw it right back in their lap , and say ,  " Give 

me a package , or forget it . "  

MATTINGLY You may be right . 

YOUNG I f  it hadn ' t  been somebody as conscientious and methodi cal 

as you are ,  the stuff wouldn ' t  have gotten done , Ken . 

MATTINGLY Well , there i s  no question in my mind that we wouldn ' t  have 

SLAYTON 

done it . 

I wi sh you had bitched about it before the flight instead of 

after . We ' d  probably youldn ' t  have flown it . 

MATTINGLY I ' d  do it becaus e I think we ' ve got an orbital platform up 

there that should be us ed.  I think we can learn things . I 

wi sh I had had the authority to do the experiments that were 

worth doing and not the ones that aren ' t .  We threw off a lot 

of good experiments  

C 0 N F-1 D·E'Nl4A l 
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YOUNG You never get that opportunity . 

MATTINGLY No , you never do . You have to get the ding-a-ling ones , too . 

SLAYTON 

I guess I wouldn ' t  mind i f  I thought someone had ever put 

these into t�e priorities and weighed one against another 

for the time involved . That never got done , never . 

Nobody knows what time is  involved until you get into the 

nitty gritty like you did with that one . That ' s  the time 

you should blow the whistle on it . 

MATTINGLY But , there ' s  no guy to go back to . There ' s  no one that is 

SLAYTON 

responsible for all the experiments .  You only talk to the 

guy that is respons ible for this  experiment . I want to throw 

this one off; thi s i s  a stupid thing to do . 

There are people that are responsible for all the experiments .  

There ' re three of them. One is Tony Calio , one i f  Jim 

McDivitt , and one is D .  K .  Slayton . Between the three of us , 

we ' re responsible for all of them. 

MATTINGLY I shouldn ' t  bring my nitty-gritty problems to you guys . 

SLAYTON That ' s  what we get paid for . 

MATTINGLY There should be other people that I can interface with . 

-· ' .... . ... ..,�. 
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SLAYTON 

YOUNG 

There are people that are respons ible , if they are doing 

their j ob .  You should b e  rai s ing hell about it , whi ch you ' re 

doing now , but I think it ' s  kind of after the fact . 

Maybe it will help Apollo 17 . But , I think we could have 

helped 16 if you would have s c reamed about it earlier . 

We have a quiet period of time there going to the Moon . I 

thought we were going to sit around and take it easy , but Ken ' s 

over there making up his  tape s o  he can do his dim-light pho-

tography . And he had to do it . It took about 1 hour to do 

that going to the Moon . And , of c ours e  that ' s  the only way 

he could have run the dim light in lunar orbit , near as I 

can figure . Because I don ' t  know how you work in the dark 

with a clock . 

MATTINGLY Let me add one other constructive thing to thi s , it ' s not j ust 

complaining . If you ' re going to this kind of stuff , once 

again , there needs to be someone who takes all these things 

out and finds out where they go into the Flight Plan and 

says now, here ' s  an area that you need to practi ce . This 

s equence is important and you should go do that . And lay out 

a little training package for you . That ' s  s omething else where 

there was no such thing . All thi s stuff j ust adds up to a 

lot of extra time you ' ve got to  spend . 



YOUNG 

SLAYTON 
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In specific instances , if the mission had been nominal , it 

was a week before flight that Ken had to delete some stuff 

from rev 72 and 73 because they were physically impossible 

to cram into the time to do them. That probably is  too late 

in to be doing that . But when you slip the launch a month 

you ' re going to run into that problem becaus e the stars move 

and the Sun comes up at a different time , or something . 

You slip a month but you don ' t  gain a month . It takes about 

6 weeks to recover . 

MATTINGLY And , we couldn ' t  have picked a worse time to slip that month . 

YOUNG Well , you would have been worse if it had been later . 

SLAYTON 

YOUNG 

You ' ve got a point there . My only point is that if you weren ' t  

s o  cons cienti ous , we wouldn ' t  have that problem. Some other 

guys would say to hell with it . 

I knew you were having a problem, but I didn ' t  know how to 

attack it either.  M�be if you hadn ' t  been worried about that 

you would have been worried about something else that you 

didn ' t  need to worry about . 

MATTINGLY That could well be pos sible . 

YOUNG Charlie was always worried about everything . 





18 . 0  COMMAND MODULE SYSTEMS OPERATIONS 

18 . 1  GUIDANCE AND NAVIGATION - PREVIOUSLY DISCUSSED . 

18 . 2  STABILIZATION AND CONTROL SYSTEM 

18-1 

MATTINGLY Let me make a remark on thrust vector alignment . It is � 

YOUNG 

impression on the eire burn and on the plane change that there 

was more attitude excursion than I anti cipated . Maybe I was 

j ust supersensitive t o  excursi ons . 

Maybe that ' s  what the short burn logi c does for us . 

18 . 3  SERVICE PROPULSION SYSTEM - PREVIOUSLY COVERED 

18 . 4 REACTION CONTROL SYSTEM - PREVIOUSLY COVERED 

DUKE One of the pitch or one of ' the yaws , we had a little tough 

time hearing it on checkout . 

YOUNG RCS ? 

MATTINGLY Back in the command module when you che ckout the minus pitch , 

the farthest away engines are really hard to hear . 
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DUKE 

YOUNG 

DUKE 

YOUNG 

DUKE 

�:)lilt 
�· 

18 . 5 ELECTRI CAL POWER SYSTEM 

We c ommented on that fuel  cell on t ranse arth c oast - the 

cycling the flows b ack and forth , whi ch was s omething the 

s imulator doe s not do . 

DC monitor group , AC monitor group , AC inverters , main bus 

ties  - all worked as advert i s e d . 

Nonessent i al bus swi t ch ; never got out of MAI N  A .  

G&N power switch , cryogeni c system , c abin lighting and 

c ontrols , split bus operati ons , gimbal �otor transi ents . 

Before lift-off they ' re better i f  monitored on the fuel 

c e lls . After l i ft-off they show up better on thebatteries . 

18 . 6  ENVIRONMENTAL CONTROL SYSTEM 

MATTINGLY The cabin ran at 5 psi  when we started , whi ch is a little 

lower than s ome of the others have been running . At the 

end of the mis s i on ,  it  was running down at 4 . 8  on the cabin 

pressure gage . Whi ch s ays that ' s  - both regulat ors were low 

or maybe the gage was reading low . 

YOUNG I ' m not sure there was n ' t  a bias in the gage , be cause when 

we pumpe d  the c abin up to  5 . 7 ,  it looked to me like it was 

reading . . .  
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MATTINGLY We never popped the relief valve . If it were biased , it was 

YOUNG 

DUKE 

YOUNG 

DUKE 

reading lower than it should be . Once I got it up t o  5 . 9  on 

the gage and didn ' t  pop the relief valve , s o  it doesn ' t  

sound like a linear shift . It ' s  kind of interesting that 

the cabin ru�s �hat low since you got two regulators and 

b oth of them are set higher than that . 

Cabin atmosphere . Amazing how much methane that cabin can 

handle , although at t imes , we overpowered it . 

Only momentarily . 

Call 2 hours momentarily?  I guess it was momentarily . 

I thought the water system , once we got the separator on 

there , was excellent . The hot water was really ni ce and 

hot and the food tasted real good with that· hot water in 

there , stayed warm for 15 minutes or s o .  The c old water 

was real cold , especi ally when you got up in the morning to 

take a drink . 

MATTINGLY Or , i f  you went ahead and ran it out , it got colder as you 

YOUNG 

drank it . I understand that . 

I think the only thing we noti ced on the suit circuit is 

that it t akes a long time for the suit volume to build up 
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YOUNG 
( CONT ' D ) 

on the suit pres s ure test . You got to wait on it for the 

suit  flow to come back to nominal value . In fact , on the 

EVA che ckout , you ran a cabin pres sure down in order to get 

the suit flow down . 

MATTINGLY The purge flow i s  under the cab in s o  that was one of the 

YOUNG 

things that you can get a box with . That purge flow wi ll 

to  up faster than that little regulator can pump the suit 

up . So you ' re falling behind - you never cat ch up . 

That may be a problem that the Apollo 1 5  guys had when they 

couldn ' t  pas s their  suit integrity che ck . 

MATTINGLY It could have been . It fits the sequence . 

YOUNG That ' s  what it was on their  sequence . Ken thought of it 

right away . He dropped the cabin pres sure , and the suit 

flow came right down . 

Waste management system , urine and fecal disposal problems . 

Let ' s  have at it . 

MATTINGLY Why not - it ' s a spacecraft problem as much as a medi cal 

problem. Take them separately because they are s omewhat 

dis tinct problems . Fecal disposal . We used the black 

Skylab bag first . And we had it completely fi lled . I gue s s  
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MATTINGLY I really can ' t s ay that I ever smelled any odors unless  you 
( CONT ' D ) 

YOUNG 

went and put your head right next to the bag ;  I vented it 

using the waste management hose and the waste management 

vent . Everytime we did a urine dump , I ' d  put a couple of 

minutes of vent. on the thing to try and suck the gases out 

of the bag . 

We had long periods of time where we weren ' t  allowed to vent 

the bag . 

MATTINGLY That ' s  right . We would go for 12 or 24  hours at t imes with-

YOUNG 

DUKE 

YOUNG 

out getting to do that . The bag always had the · appearance 

to me that it was puffed up , except for the times when I 

would actually go and vent it . Unless I was right next to 

the bag - my head within 2 feet of it , I didn ' t  smell the 

odor from it . But i f  you got within 2 feet of , I think 

it did .  

Charlie slept within 2 feet of it the whole night long . 

By my feet . 

On an operational mission you shouldn ' t  have to keep that 

kind of stuff in the cockpit with you unless you can vent 

it to vacuum. You ought to be able to vent it to vacuum 
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YOUNG 
( CONT ' D ) 

whenever you want t o , t o  get the smell out of the cockpit . 

The rest of the t ime you ought t o  j ettis on i t . You ought 

t o  j et t i s on it at the most convenient time that c omes up . 

I j ust don ' t  think that guys ought t o  be wandering around 

with a bag full of feces in the cockpit .  

l1ATTINGLY Our concern was that with cabin depres surizat i on , that the 

bag would blow up . 

YOUNG Boy , would that have been a mes s ! 

MATTINGLY I vented the bag t o  make s ure that the big bag didn ' t  burst . 

DUKE 

YOUNG 

DUKE 

That had nothing t o  do with the little b ags . As far as I 

know , none of them burs t . I didn ' t  open the bag t o  find 

out either . 

Fortunately ,  you can ' t  really get an airt i ght seal on those 

fec al bags . 

No you c an ' t ,  no way . 

That probably s aved us . They h ad 5 psi when we started ; I ' m 

sure they went down . We filled up that black bag . 

l1ATTINGLY Then we put some more in the s i de compartment - three more . 

DUKE Three . I did two entry morning and you di d one the night be fore . 
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MATTINGLY I guess  the rationale for us ing the supplementary bag first 

was a holdover from the des ire to be able to  throw it away , 

whi ch we weren ' t  allowed to  do for other reas ons , but I 

really think that ' s  what you should do . 

YOUNG You should have been in the 1M when we got rid of it . 

MATTINGLY I really think s o .  And you ought t o  plan to  get r i d  of the 

YOUNG 

next bat ch when you do the EVA . I j ust don ' t  think you ought 

to  carry that stuff around , i f  you can avoi d  it . I think 

it ' s  a health problem i f  you ever get s ome of that stuff 

loose in there . 

I do too . I don ' t  know what data is going to  come out of 

thi s , I bet none . For an operational mis s i on you shouldn ' t  

do it . Skylab maybe a different problem , but even in that , 

it ' s  going to give them trouble . 

DUKE We had three types of bags . 

MATTINGLY The two bags are really more similar than I thought they would 

be . 
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DUKE 

YOUNG 

DUKE 

The first t ime I had t o  go was r i ght after waking up on the 

first day , aft e r  the first s leep period . Ken broke out one of 

those Skylab bags , and I tried that the first t ime . I 

thought it worked pretty good . I took the sti ckum off the 

litt le ellips oid opening , and us ed the sti ckum and the Velcro 

strap around the legs . I didn ' t  feel like it was t i ght enough 

with j ust the Velcro strap , s o  I undid it and pulled the 

sti ckum off.  Once you performed the t ask , the clean up was 

still as horrendous as ever , I later found out that it really 

di dn ' t  help that any . It ' s  a learning curve on this  j ust 

like anything els e .  Shutting the bag off was probably a little 

bit more s ecure feeling with that Velcro acros s my legs than 

with the other bag .  I felt the pos itioning o f  the b ag was 

e as i er due t o  the hard opening than with the Gemini bag . 

I made some study of  thi s  problem in depth , start ing b ack 

in th e Gemi n i  Program . I s t i l l  don ' t  s e e  any us e for t h at 

finger in th e bag.  

That was one thing I was going to  add . You want to get that 

finger out of  .there . 
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YOUNG Get the finger out of there to keep the feces from hanging 

up , whi ch it does every time the finger ' s  in the way . All 

that ' s  going to do is give you a bigger cleanup problem than 

you already got . 

MATTINGLY I tried doing it the way they suggested - pulling the finger 

DUKE 

YOUNG 

thing out first and then us e it afterwards . All that does 

is smear . Absolut ely no advantage to it . It looks to  me 

like you could s impli fY the bag and remove one more potenti al 

weak spot in it by j ust delet ing that whole thing . 

Our techni que was to  abandon the LEB to whoever had to go , 

get naked ,  and go . That was about a 30 to 45 minute t ask . 

You got to take off all your clothes becaus e we don ' t  have 

two-piece underwear , whi ch I think the Skylab guys are 

smart enough· to have done . 

MATTINGLY In comparing the Skylab propos ed bag with the standard bag ,  

it s eemed to  me that the finger thing was better than the 

one we have now only because it was eas ier to pull out . 

I f  you deleted the whole thing , both of them would be 

better bags • .  I though the belt on the Skylab bag was 

a luxury that we don ' t  need. I di dn ' t  think it di d anything 

for you. You ' ve got to  have some sti cky back around the seal .  
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MATTINGLY You ' ve got to have that . As long as you ' ve done that , then 
( CONT ' D ) 

putt ing that Vel cro on there vras j us L 1-rindow dre s s ing , I 

thought . 

YOUNG What it does - it gives you a much bi gger package t o  dispos e .  

MATTINGLY And i t  has the di s advant age that the hard part that goes in 

YOUNG 

your crotch there gives you s omething that ' s  very hard to wrap 

up int o  a small package when you go to stuff it  in an overbag 

to st ow i t  later . Given a choi ce , I ' d  rather not have all 

that hard stuff in there t o  have to stuff int o  the bag later 

on . Jus t  work a little more care fully and t ry t o  get a seal 

on the plas t i c  bag t o  begin with . I thought i t  als o made 

it eas i e r  to s eal . Concerning the h ard stuff , I was never 

able to get a good seal becaus e of the rigidity of that 

plas t i c  or what ever that stuff is . \fuen you fold i t  up and 

put the two surfaces t ogether , along the axi s o f  the fold , 

there was always an air pas s age . You could never s e al 

that completely j ust  be caus e o f  the materi al propert i es . 

The thin plast i c  bag didn ' t  have th at thing . I felt like you 

could get pretty clos e to a gas-t i ght seal with the ori ginal 

bag .  

You don ' t  have the time o r  the abi lity i n  zero gravity t o  

mix the dye i n  that thing . There ' s  n o  way you c an get thos e 

things all t ogether . 

f�P�t�:���:�,, .. ,.t�. L �7��-·�J;:T�:J��� 
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MATTINGLY I understand in their des i re to make that bag so that it 

YOUNG 

doesn ' t  inadvertently break the germicide , or whatever that 

little blue package is . For me , one of the most di ffi cult 

' things was to put that thing in there and break that little 

bag ins i de • .  I . was always afraid that instead of breaking 

that little b ag ,  I was going to  break the outer bag .  You 

really have t o  push on that thing . Like Charlie sai d ,  you ' ve 

got to j ust take the heel of your hand and j ust really smash 

it . I always had visions of the big  outer bag coming open 

when I di d that . I really had a hard time mustering the 

courage . There ought to be a better way of doing that . 

Seems like you ought t o  put it in one . of these packages where 

the outer coati ng does like these pills do where it s ort of 

eats its elf away like pi lls do in your st omach . 

It would b e  more convenient , too , i f  was packaged down in the 

bottom of the bag where it ' s  suppos ed to  b e .  Every time 

you put it down in the bottom of the bag the first thing 

it does is float back out . 

MATTINGLY Instead of something you add afterwards - it ought to be 

something that ' s  in there with a coating that will come off 

when it ' s  expos ed to something in the fe cal matter . It would 

j ust take care of its elf. You shouldn ' t  have to add a pill 
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MATTINGLY or a germi ci de or anythi n g  like that to  the bag when you 
( CONT ' D ) 

get through with it . 

The other thing that appe ars t o  me that no one had cons i dered 

is  the large amount of t i s sue that i s  required cleaning your-

self up . These  fec al bags are big  enough t o  hold a volus [ ? ] , 

but s omebody forgot about all the t i s sue s you ' re going to  

stuff in there . You ' re n ot very e ffi ci ent with them becaus e 

you j ust t ake one swipe , and , i f  you got a loos e stool , it 

takes lot s and lot s of  swipes . hlben you g e t  all that i n  

there , then you g o  to  put it i n  that overvrrap b ag .  He 

had a couple of them that were really a t i ght fit .  You 

either need to  provide a di fferent di sposal or you j ust 

have to  allow for it . There i s  no reas on to make thos e 

bags re al t iny . 

I ' d  like to  reiterate  my comment about the URA . At least 

the way ours operated , it  needed more vacuwn to pull the 

fluid in  - to keep from collecting a bubble  aroun d the rim .  

Your best t e chni que was t o  get clos e t o  the honeycomb . That 

would minimi ze the amount of splatter you would get most 

of the things ins ide . When I got through , and put the cap 

on it , there was always a ring of flui d that would - surface 

tens i on would pull back up around the s i de and get on the cap ,  
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MATTINGLY and when you opened it up , out came a bubble . I don ' t  
( CONT ' D ) 

think that this is  unusual . Thi s has been commented on 

be fore . You have to be  prepared that when you open the cap , 

you' ve got to have a t i s s ue handy right then and there to 

get hold of it and do s omething with the thing . I felt like 

it was a much cleaner technique all the way around to us e 

the bag with the roll-on cuff. Given a choi ce of all thos e 

devi ces we had , even i f  I could us e it at any t ime , that the 

bag with the roll-on cuff was a much cleaner thing to  do . 

You need lots o f  cuffs and lots of spare valves . 

DUKE Yes , we only had one spare valve . 

MATTINGLY You ought to have more than one spare valve . 

YOUNG 

DUKE 

You ' re absolut ely ri ght . On an operational mi s s i on ,  you 

don ' t  want to wake the other guys up if you have to make 

a head run at night . You got the bag with you and you 

can use it ri ght there . If you ' re going down into  the LEE 

at night you ' re going to  have three guys up wat ching you 

go . There ' s  no way you can get down in the LEE without 

waking up everybody . 

Well , with the SIM bay ,  once you j ettison that door , you ' re 

on the bag anyway . 
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YOUNG The a ct ual p e r forman c e  of the s y s t e m  W fL3 nomi n a l . We di dn ' t  

h ave any b l o ck age s , alth ough cw�,, l. ' 

a short f i lt e r . 

MATTINGLY Th at was b e c aus e we w ere get t i n g  re ady t o  dump . We di dn ' t  s e e  

YOUNG 

anyth i ng c ome ove r the s i de .  We ch ange d the fi lt e r , b ut i t  

turne d out w e  mus t  h ave h ad th e b ag e mp t :r  anyh ow . 

It ' s  one o f  th o s e  b i g  wh i t e  urine b ags with a Bet a c ov e r  aroun d 

them. Th o s e  thi ngs are di f fi cult to t e l l  when they ' re e mpt y i n g  

b e caus e the overwrap b ag i s  s emi r i gi d .  You c an ' t  s e e  the 

i n t e r i or b ag t o  k n ow when i t ' s  all out . Y ou k i nd o f  h ave t o  

wat ch out s i de an d s e e  when i t  qui t s  dumping . 

I though t  the re al-t i me t e s t  th at we p e r forme d  on t e lling 

wheth e r  or n ot the do ct ors c ould t e l l  h ow much uri ne was dump-

ing was really b e gging the i s s ue . It i n di c at e d  that they h ad 

lit t le ope r at i on al know le dge o f  wh at th e he ck goes on whe n  y ou 

dump . The s tuff c ome s out i n  spurt s . I t  doe s n ' t  come out all 

at once . The line c logs up , and then mayb e it b re ak s  loose or 

s ometh ing , but we s aw it comi ng out s omet i me s  i n  s purt s . Th e 

urine i s  alway s  dump e d  that way . The was t e  wat e r  w as a c on-

ti nual flow , b ut uri ne s eems to dump in g r oup s , i n  a s ort of a 

r an dom manne r .  We w e re s uppos e d  t o  t e ll them wh en we s t art e d 

an d when we e n de d .  Th at me ant y ou ' d  h ave t o  have s omeb ody down 

there wh o c ould t e l l  when t h e  wh i te b ag was empty . lm d as Ken 
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s ays , there ' s  nobody in the world smart enough to know when 

that thing was empty .  That took however long it takes a b ag 

to dump , s omeb ody on it full time . That ' s  got no place in an 

operational mi ssion .  I don ' t  know how you would tell even i f  

you had somebody on i t  the full time . The procedure i s  t o  

wait unti l  5 minutes after you see the dumping stop out your 

left-hand window before you shut the thing off . It ' s  a sub-

j e ctive thing because even after you finish , and you know the 

b ag is pretty empty , that thing is sti ll over there dumping 

s tuff over the s i de .  Where it get s it from, I don ' t  know . 

From a line , I gues s .  

MATTINGLY After we quit dumping , that thing would still continue to vent 

YOUNG 

on the order of 10 minutes , a minimum. 

I j ust don ' t  believe that for an operati onal mission that the 

guys should be s addled with measuring that kind of thing , 

tes ting i t ,  and looking at it and carrying it around. That ' s  

a mistake . 

MATT INGLY I think it ' s  important thing.  Concerning what you do with the 

other trash that you have onb oard the space craft , we use the 

j ettison b ags for a trashcan . We t alked ab out that being 

larger than you ' d like to handle . The spacecraft laun ches 
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bags  and all that stuff . Number 1 ,  you need to minimize the 

number of bags , dispo s able things that you take in a space-

craft because you can ' t open the door and throw it out side .  

Number 2 is  that you have to  make plans to handle all that . 

We j etti s oned ,  during the c ourse of  the mi s s i on , all three 

j etti s on bags , whi ch were filled j ust about to their  total 

capac ity . That ' s  an awful lot o f  t rash . We di dn ' t eat all 

the food . I f  we had eaten all the rest of  the food , we would 

have had even more trash in there . I don ' t  think we have 

really paid enough att ent ion to th i s . I don ' t  know what you 

can do for Apollo except to be aware of it . Future space-

craft must provide a better way to handle that kind of  t rash . 

You need an int ermediat e-s i z e  b ag that ' s  easy to use with a 

snapping l i d .  Either that or someone could make a snapping 

lid to go into the j et t ison bags so it would be eas i er to 

handl e .  

Goodness  grac ious , don ' t  let them start o n  that . N o  money 

in the world could build that bag . 
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MATTINGLY That might b e .  

YOUNG It would be an advantage to have a j ett bag that you pulled 

open , l ike that , with maybe a bungee in it - s o  th at you put 

the stuff in , then clo s e  the b ag and not have everything come 

back out . 

MATTINGLY You need some s el f-clo sing thing . co2 ab sorbers - we had 

one that stuck very t i ght . Previous to t hat we had one that 

YOUNG 

was a t ight pull , but it wasn 't really stuck . The one that 

did st i ck - we must have worked on that thing 5 or 10 minut e s , 

pushing it in , pulling it out unt il finally we were able t o  

break it free . When we got through , we set i t  s i de b y  s ide 

with the one that was clean , and there was hardly any vi s ible 

di fferenc e .  

I didn ' t  think Ken was gonna get it out . I re ally didn ' t .  

I felt we were stuck with a co
2 

c artridge that wouldn ' t  come 

out . It was that tough . He ' d  sl i de it back in and slide it 

back out , slide it back in , mak ing maybe a quarter of an inch 

at a t ime . The c artridge ' s  stowed as ordered in t he Fl i ght 

Plan A6 or A4 - A6 , I t hink . 

MATTINGLY I don ' t  rememb er .  Not A6 . 
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YOUNG The second one inboard from the port s ide . 

MATTINGLY I really didn ' t  know that there is  a mission rule on that 

when one o f  those is  stuck . It appears to me a prudent rule 

is , make sure the other chamber doesn ' t  stick , because if  

you ever get that thing stuck halfway in , you can 't close the 

door . There ' s  no way to open the door on the other side and 

you ' re out of business .  I really think you need to be ginger 

about it , and all the assurances in the world that you can ' t 

break that little string are hard to swallow . 

YOUNG 

DUKE 

You ' re really torquing it , man . 

18 . 7 TELECOMMUNICATI ONS 

Everything was fine . From my s ide , I thought the comm was 

great . 

YOUNG The VOX was good . 

MATTINGLY The VOX was excellent . 

YOUNG We didn ' t  use the USB emergency keying . 

MATTINGLY Some t ime dur·ing the mission , the Sony tape recorder would 

not record and then later on it did. I think it was because 

you couldn 't depress the red button , and I have no idea why 
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MATTINGLY or what happened , but I think probably something float ing 
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around in it caused the problem . 

DUKE There was a failure that we had that we haven ' t  discussed so 

far and that was the failure that we fixed by taking the 

NORMAL switch and going to OFF and then back to NORMAL . I 

don ' t  know what we fixed there • .  

MATTINGLY I remember we did that a couple of t imes . 

YOUNG Whatever it was , the ground said they ' d  fix it . They were 

having trouble with the up-link or the down-link or something .  

DUKE Oh , they got themselves out of sync with a series of commands , 

and I think it was an up data link . We cycled the up TLM 

switch a couple of t imes and that fixed it . By going into 

COMMAND RESET , it didn ' t  fix it , but going down to the NORMAL 

posit ion and back t o  OFF fixed it . What that was , I don 't 

know exactly , but they admitted a problem or two . 

MATTINGLY One o f  the things that ' s  been a perennial problem with 

Apo1lo - the warning t one in the C&W warning system i s  not 

loud enough for some people , and I happened to be one of those 

people that likes a nice loud warning tone that ' s  unmistakable . 

I think that our spacecraft was probably a l ittle quieter 

than some of the others have been that I ' ve heard , and I 
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MATTINGLY prefer to have a tone booster on as a way o f  warning myself .  
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Several t imes I saw the warning light and only then was I 

aware o f  the fact that the tone was on . That happened 

preflight , and it happened again in flight . I guess  the re st 

of you foun d ' that the warning tone was completely adequate . 

YOUNG It scared me to death .  

MATTINGLY I j ust didn 't  hear it . 

YOUNG Especially when Charlie purged the fuel cells . 

18 . 8  MECHANICAL 

MATTINGLY I have no mechanical comment s .  Everything worked l ike it 

YOUNG 

was supposed to . 

I thought the mechanical worked well . The couch removal was 

no problem .  We had trouble locking the Y-strut for entry . 

MATTINGLY Yes , we did ,  the Y-Y-strut on my s ide . We had to open it in 

YOUNG 

order t o  get int o  382 , and I had a considerable amount of 

trouble getting the thing back in . When you got it in , I 'm 

not sure what you did to get it to lock - how you got enough 

room to twi st it . 

I pressed the button real hard while you were twist ing it . 
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MATTINGLY Yes , I was really beginning to wonder i f  maybe we were going 

to make your entry without that . 

YOUNG Yes . 

MATTINGLY I was getting ready to find something to wad in there so it 

wouldn ' t  rattle so much . 
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19 . 0  LUNAR MODULE SYSTEMS OPERATIONS 

19 . 1  PGNS 

PGNS , Inert ial - beaut i ful , Opti c al - tremendous , Rende zvous 

Radar - outst anding , Landing Radar - the s ame way .  Computer 

Sub system - great ; G &N Controls and Displays - b eaut i ful . 

Procedural Data was the only place where we got hung up pro-

cedurally . After Charlie put in the P27 , we didn ' t  have a 

CSM vector and the thing was trying to find out where it was . 

I guess  it would be a good idea to rememb er to remind the 

guys i f  they have to do that agai n ,  to put in a VERB 66 . 

It ' ll s ame them some wondering maybe . 

19 . 2  AGS 

The AGS was pract i c ally nominal , Modes of the Operation .  

Init ialization and Calibration were outstanding . It took the 

auto updates and the radar and ·r think it had an acceptable 

s oluti on for midcourses and the TPI . We never let it run the 

engine so I c an ' t  comment on that . We never had any of the 

problems that were as sociated with Apollo 1 4  and 15 of the 

AGS warning lights , it was j ust perfect . 

Burn programs we did not do . The controls and displays were 

quite  adequate . In fact , when we used thi s pointing , the 
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50 7 ,  duri ng P20 lockup on the rende zvous , the AGS needles 

were c e nt ered right on so i t  knew exactly where the old c om-

mand module 1-r as . 

19 . 3  PROPULS ION 

Des cent s y s t em w as nomi nal and we have c omment e d  b efore on 

the 2 percent di fferen ce betw e en th e fuel and oxi di z e r , b e fore 

touch down . As c ent , b e aut i ful . 

19 . 4  REACT ION CONTROL SYSTEM 

Ex cept for the prob lem with the Reg . fai lures , the performan c e  

was l i k e  a champ . 

19 . 5  ELECTRI CAL POWER SYSTEM 

Everything w as as advert i s e d .  The b atteri e s  w e r e  all up 

from pyros t o  B attery 6 .  The DC Monit or was good , the AC 

Moni t or w as g oo d .  

I t h i nk y ou took b attery 3 o f f  th e l i ne there , b e fore de s cent , 

rememb er t h at ?  

No . That was b e fore de s cent and I d i d  that to let b at 6 t ake 

a li t t le more of the load and h e at up a l i t tle bit more b e fore 

we s t arte d  des c e nt . 
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Oh that ' s  the reas on .  

The b attery management s cheme that was pas s ed up left me 

uneasy . I prefer , before I took both batteri es off the one 

bus even though they were t ied together , to keep at least one 

b attery on the bus . That ' s  j ust a feeling I have , I don ' t  

really think it ' s  neces s ary . But everything j ust  worked 

exactly right . All the pyros went off , we could hear most 

of them when we were not suited.  We did not hear the SH tank 

go at DPS start , but it was working , everything went great . 

The LM lighting I thought was good . We used the utility lights 

maybe once or twice  in the dark , on the back s i de pas s ages . 

I think the lighting on the 1M was great . Sometimes you get 

in the lunar module simulator and you can ' t  s ee any of the 

switches and gages . We never had that problem in the lunar 

module . 

19 . 6 ENVIRONMENTAL CONTROL SYSTEM 

Okay , one thing for the follow-on crew , it ' s  really not a gripe , 

is that at cab in repress , you ought to warn the CMP before you 

activate  that valve becaus e it really gets your attent i on ,  

espec i ally when you ' re going back t o  clos e on the thing . 

Yes , that close-out is like somebody fi red off a shotgun . 
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The LCG cooling is  outstanding . We used that whenever we got 

hot , and in 30 s e conds you would b e  okay . 

I ' m not sure . that that mayb e a factor in keeping your pump 

running , b ecause any t ime you can c ool without sweati ng in 

the system where you are p art electrolyte ,  you ' re in pretty 

good shape . Whereas running air cooling the whole t ime , 

you ' re going to be cool by sweat . 

The glycol pump probab ly ran a little louder than I ' d  expected , 

and it leaked on activation . I guess  that ' s  probab ly because 

the suit loop wasn ' t  up . But once you g et the suit fan going 

the air noi s es drown out the glycol pump at that time . 

One thing I would like t o  comment on , i n  the Suit Circui t , is 

the cabin gas return valve . When that valve was in AUTO , our 

suit g as converter to push cab i n , c ab in gas returned to AUTO , 

it felt like we were g etting a chattering i n  the suit loop 

and the flow was pulsing out of  the hoses . It j us t  s eemed to 

me that there was somethi ng that was opening and clos i ng 

intermittent ly in the loop . We went around changing thi ng s  

and figured out what i t  was . It was the cabin g as return . 

Wh en we put i t  to OPEN , the chattering s t opped and the pulsing 
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stopped , and the suit loop sounded nominal t o  me , like i t  

di d in the chamb er .  Later on , for all our sleep c onfigura-

tions on the surface we had the cabin gas return OPEN . Before 

EVA- 3 I wanted to check that valve and I went back to AUTO 

on it . It had· apparently fixed its elf because it did not 

give us that chattering and pulsing agai n .  S o  apparently 

that flapper valve , in AUTO , was hanging up . But it then 

fixed itself . By the end of the mis s i on we could have stayed 

in AUTO and it would have worked okay . In order not to 

perturb the procedures , we decided to let her go in OPEN . 

19 . 7  TELECOMMUNICATIONS 

The only thing we already mentione d ,  is the steerable ant enna , 

would not steer in  YAW . It never did come out of the stowed 

pos ition .  We tried i t  many t imes i n  the activation , and 

during orb ital work and on the surface right after we landed , 

we tri ed it . Before the EVA I tri ed it and before li ft-off 

I tried it , and it never worked . So we never did try it 

after we got in orbit again .  I don ' t  thi nk it  would have 

ever worked. We ran the tape recorder parti ally , but we h ad 

it open most of the orbital time and during the des cent , due 

to  the power cons ervation . We operated on down voice /backup 

most of the time , with biomed off to  improve the circuit 
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margi ns whi ch g ave us a hot mike . It  was annoying at t imes , 

but we usually remembered it . 

I think the ground told us whenever we were on hot mike . We 

had one cas e there where we had a stuck mike button on my 

audi o p anel . The button on my umbilical was stuck and that 

g ave me a prob lem or two , but cycling the button fixed it . 

On the VHF , either Ken had a garb led VHF-B transmitter , or we 

h ad g arb led VHF-B . It was n ' t  unreadable , but it was not as 

cle ar as VHF-A . I recommend that you go back and check h i s  

transmitter to  s ee i f  that was it . I f  not that then it was 

probably our VHF-B receiver . They had done s ome work on our 

VHF a couple of weeks b efore lift-off . They changed out the 

whole thing , due to s ome high "g" relays , or s omething like 

that . I don ' t  rememb er whether it was VHF-B or not , but it 

was cert ainly a g arbled recepti on on VHF-B . I thought omni ' s  

were outstanding . We had clear ground comm ; the uplink was 

clear all the time . 
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20 . 0  LRV OPERATIONS 

Okay , we have already di scus s ed the deployment , and the prob-

lems we had associated with it , and the s etup , mounting and 

di smount ing . A c ouple of t imes when you got on , Charlie , your 

backpack hung up on that rubber rim on the seat so you had to  

get  out and back in again . 

I could feel it . Some times I overc ame that by j ust bending 

forward and putting my feet on the floorboard . I had not 

wanted that floorboard when we had fir st start ed , but it 

turned out that that floorboard was a good deal . I 'm glad 

I had it , because it gave me a good leverage to push that 

backpack back in against the seat . These LRV operations ar e 

all c over ed in EVA-1 and LRV setup , earlier in the debr iefing . 

Yes , I thought it was a great deal mor e c ontrollable than I 

thought it would be . We ' ll have to go back and analyi ze the 

data and see what kind of slopes it was c limbing , cause you 

really didn ' t  have a feeling for them but it was getting up 

there . Crew Restrictions , Limitat ions , and Capabi lities , 

Hand Controller Operations . We didn ' t  experi enc e thi s  lateral . 

PIO that we ran into with the trainer at maximum speeds . It 

just didn ' t  seem to be there . The r eason , I guess , was that the 

suit was rigid and having a s eat belt that c inched me down 
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r eal good probably prevent ed any feedbn ck  i nto the hand c o n-

troller and the normal operati on of the speed also u i dn ' t  

s eem to  b e  a problem . The general tendency was t o  leave it  

at V or  very close  to  that and t o  t ak e  what you got . 'I'he max 

best r eference that I had for speed c ontrol  was t o  look at 

the speedomet er . I r eally didn ' t  have a feel for the di ffer-

enc e between 7 kilomet ers and 10 kilometer s wit hout looking 

at the speedomet er . There probably wasn ' t  that muc h 

differ enc e .  

The crew moving within suit s - I don ' t  think we moved i n  the 

suits  at all , to  amount to  any thing . 

Very c omfortab le riding in  the Rover . 

Beaut i ful suspension system .  I f  it hadn 't  been , we probably 

would have walked a long ways . 

Really out standing ! You c ould have 3 wheels of f t he ground 

at onc e and the thing would j ust recover smart ly and it was 

j ust beaut iful . 

On at least three differ ent occasions , we bounc ed up in the 

air and came down on a rock , which we were pas sing over , and 

it didn 't  seem t o  a ffect the operat ion in the slight e st . 
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' ' 
The LRV Syst ems Operat ion s  - Nav System - we c over ed that , 

and it worked perfect ly exc ept for that failur e between 

stat ion 8 and 9 .  Power batteries  were exc ellent although 

the ground kept having us turn off Bat-2 , because they said 

it wasn ' t  get.t ing enough c ooling . 

We did get an over t emp on that . 

We got an over t emp caution and warning at stat ion 1 1 .  

St eer ing and tract ion drive was exc ellent , exc ept for initial 

startup and , at the t ime where we acc idently went to  PMW 1 .  

I don ' t  know what the problem was on the rear st eering not 

working , when we initially power ed everything up . Voice  

Communicat ions and Antenna Management , TV and TCU - Did we 

talk about the antenna measur ement , Charlie? 

Yes , how we had t o  GCA each other in on the thing oc casi on-

ally . The Earth was almost overhead , about 80 degrees at 

elevation.  They said it was going to be difficult to point 

and it was . You had to have the other guy GCA you in be-

c aus e you c ouldn ' t  see the Automat ic Gain Control while you 

were moving the ant enna . You had to really arch your back and 

then you c ould bar ely see the Earth out of the top of your 

vi sor . Somet imes you were lucky and it came right into vi ew , 
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but the cresc ent that we had would j ust fill up about 

10 perc ent of that c enter c ircle . We always had good s i g-

nal str ength . 

It  was always great er than 3-l / 2  on the s i gnal st r ength . 

Everything went on j ust as adverti sed on the TV/TCU . Eas i er 

than I expect ed . 

Electrical Mechani cal C onnections , you didn ' t  have any 

trouble with thos e ?  

W e  already mentioned earli er the power c ab l e  fr om the LCRU o n  

the Rover . 

Dust Generat ed by the Wheels : We 've  got plenty of photography 

of what happens when you lose a rear f ender . And the Grand 

Prix says what ' s  going on the rest of the t ime . 

Ther e ' s  plenty of dust on the radiators j ust from open i ng the 

batt ery c over s . It ' s  very difficult for me t o  r each across  

there to c lose  the batt ery c over s . I would t hi nk that the 

next time anybody desi gns a vehi cle , they ' d  put t h e  opening 

and c los ing mechani sm on the outboard side , inst ead of  o n  t h e  

inboard s ide of the radiator . I was always afraid that I was 

going to end up falli ng right in the middle of the batteries , 

Payload Stowage was excellent . 
,_ GQ�fJQENT I A L  
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21 . 0  EMU SYSTEMS 

PGA Fit and Operations , I think we ' ve c overed that a number 

of times . Biomedi cal Instrumentat ion we ' ve covered .  

I had one thi.ng I haven 1 t menti oned , i s  that I got s ome - I 

got les i ons from those sens ors that I was sensitive t o .  It 

looks like it ' s  from the tape and the doctors" have s een it , 

s o  they are well aware of it . 

Liquid Cool Garment - a good piece of gear . 

Helmet . We dis cussed  the problem ass ociated with t aking it 

on and off when it ' s  full of orange juice . 

LEVA Operation .  It was okay , except I didn ' t  mention 

previ ous ly that I got it  stuck on the last EVA and couldn ' t  

get i t  off for ingress  - undoubtedly due to the dust . 

Gloves . The only thing I can s ay  is  that i f  we ' re ever going 

to have a manned space operation where a guy is going to do 

use ful work during long periods of time in space , they ought 

to  develop a glove where he c an use his  fingers . That ' s  all 

I can s ay ,  we . aren ' t  there yet . 

UCTA Ope ration .  

c 
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I use d  the t rans fer from the suit to the can and the t ank in 

the 1M and it works . At 2-l/2 ps i we could e ffect ively empty 

the UCTA i n  j ust a minute or s o .  

I never us e d  mine , because I was always afrai d that i f  I did 

I would h ave a very b ad pressure suit odor , and I ' m s ure  I 

would h ave . 

In fact , right be fore li ft-off that ' s  what happened to me . 

I got a very warm , left leg . 

And for the rest of the time Charlie ' s  pressure suit smelled 

like an old head . 

EMU Maintenance Kit . 

Not enough . 

We s ai d  we needed s ome more lube in there for the surface 

operat i on and the dust . 

Drink Bag . 

I make re commendations to  keep it from leaking . 

The Anti-Fog . Worked as advert i s e d .  They packed the anti-fog 

di ffe rently for the two EMU maintenance kits . The one s that 

we had were packed s o  that it  was flat . The one s that Ken 

CO N F I D ENT I A L  
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had in the command and s ervi ce module were packed apparently 

at 15 psi , or s omething , because his EMU maintenance kit was 

three times the s i ze of ours . When we got it out , it was 

fully 4 inches in depth , and it should be about an inch in 

depth . And it was because the anti-fog pads had all pre s sur-

i zed .  I think both of  the EMU maintenance kits ought to  be 

packed the s ame way .  You don ' t  want to break that seal , 

be cause i f  you do the anti-fog dries out and it ' s  no good . 

PLSS/PGA Operations , we t alked about that . Pressuri zation 

and Venti lati on we ' ve discussed .  Li quid Cooling and Ci rcula-

tion we ' ve di s cussed .  Communications , we di s cussed the 

problem of stowing and unstowing the antenna . 

The only time we forgot that was after EVA-2 . We felt like 

the ground would want us to really get back in , and we j ust 

flat forgot to put the antennas down . Then I broke one -

John ' s  broke off about 2 inches from the top .  It was a litt le 

j agge d ,  but I taped it up , and we used it the rest of the 

time . The Comm was j ust as good on EVA-3 as it was otherwise . 

Conne ctors and Controls were adequate . 

Whether or not you can reach them i s  a functi on of where that 

old b ackpack i s  on your back on the PLSS . Th at would vary 

from donning t o  donning and vary throughout the surface 

operations . 
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The two that you h ad t o  reach , like the i ce water and the 

c oolant , were always there . 

Right . 

The ones you c ouldn ' t  reach were the primary water and the 

oxygen . 

We only needed to reach them i n  an emergency . 

The RCU got dusty due to  our dust fende r  p roblem . I had a 

t ough time reading mine even though it h ad the plas t i c  over 

i t . They really did a good j ob putting that plastic  over 

the t op of that thing or we n ever would have been able to 

re ad it . 

They t old us to  gi ve a PLSS che ck ,  and I couldn ' t  read my 

RCU numbers because I made a mis t ake reaching up with my 

finger and tri ed  t o  wipe the dust off . Apparently , the dust 

acts like an abrasive as it j ust completely clobbered the 

RCU and I couldn ' t  read what percent oxygen I had from then 

on . I think they ought t o  do s omething about that . 

I dusted mine . all the time . It got dusty . 

I couldn ' t  re ad mine . 
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OPS as advertised.  Foot Restraints ? 

I would like to  see the Velcro t aken off the flight floor , 

because it sure got dusty .  

Sure di d .  

Made it  terrible to cle an .  

I f  you t ook that Velcro off you could take a damp cloth and 

swab the floor . 

Get all that dust and mud and throw it  in a j etti s on bag .  

But with the Velcro there , you couldn ' t  do that . 

For the short time you ' ll be in there in  zero-g , you c ould 

use the tie-downs . 

That ' s  right . 

You ' re going to  be in  the re suited anyway . 

In fact you want to float free in zero gravity at least I did .  

I felt more comfortable floating . And the hoses  really 

restrain you to s ome degree . The Velcro didn ' t  work . I 

t ried  that and I j ust came right up off the floor . 
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YOUNG I guess I agree , Charli e .  I don ' t  think you los e anything 

by getting ri d of the Velcro , but you would s ure get rid of 

a lot of di rt . 
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22 . 0  FLIGHT EQUIPMENT 

22 . 1  CSM 

MATTINGLY We had the event timer problem which we alr eady di scus s ed , but 

the one on the MDC-2 cramped on us about halfway through 

the mi ssion .  And that ' s  really a nui sanc e - you can work 

around it but it ' s  awfully difficult to work some problems 

in our DET instead of on a c ountdown bas i s . Trying to s et 

your watches i s  a difficult thing sinc e it works in 30-minut e 

increments when the sweep s ec ond hand goes around . So you 

really need thos e things . And for future spac ecraft , ther e ' s  

got to be a better way t o  s et those c locks . You should never 

have to spend all the time trying to sync a clock to the com-

put er for instanc e . You go t o  make a burn ; it can take you 

a minute or two by the t ime you reset the DET to  count up 

when you ought to r eally i s  j ust push some kind of a sync 

button and have the thing start c ounting . And that ' s  j ust 

a t errible nui sanc e .  We ' re always j oking about the fact that 

there i sn ' t  enough time to s et the clock , but it ' s  more than 

j ust a j oke . On future birds , that ' s  really got to be an 

included item in the design . 

Crew Compartment C onfiguration - I think all you can say i s  

that the J-c onfiguration with all the stowage in there , really 

i s  a full house by the time you tie  down the rock bags on top 
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MATTINGLY of the stowage c ompartment s .  It gets to be very frustrating 
( CONT ' D ) 

when you find that there ' s  no way you can stow so that you 

don ' t  have to go back  i nt o  tho s e  c ompartment s .  You j ust have 

to get used to the idea that you have t o  unti e  the rock bags 

and then go op down in there . When the PGA bag i s  ful l ,  you 

just can not get to t he c onnectors where the rock bags t i e  

down t o  the top o f  A-1 and A-7 . The PGA bag get s so  full 

that you can ' t  even get your fingers in there much less  t he 

probe that ties  them down . One of the bags I t i ed t o  the 

top of the PGA and the other one , I j us t  had t o  leave it 

hanging fre e .  The back o f  the PGA bag i s  up t owards t h e  s ide 

hatch which repre s ents a volume of quit e a few cubic  feet . 

The best we c ould t ell , this  was totally unused . C ould be 

used for more deviated volume or what ever but it ' s  back in an 

area where it ' s  difficult t o  get t o .  You can ' t  put large 

it ems down through the c ouch t o  get i nt o  it but it ' s  one of 

the few unus ed volumes in  the  spac ecraft . We used the tunnel 

a great deal for our stowage place and that ' s  very c on-

venient unti l  it comes t ime to do a LM oriented maneuver 

when you have to go into the LM or s omething . Now you ' ve 

got t o  push all that s tuff out of the way t o  find s ome 

other place for it . Thi s  i s  parti cularly t rue when you 

go t o  don suit s . The Mirrors I don ' t  think we used for 

anything except shaving . 
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DUKE I did to  put my s ensors on . 

MATTINGLY Did you? 

DUKE It worked pretty good . I like those mirror s . 

MATTINGLY No sweat there . I think one thing that would help i s  either 

YOUNG 

a portable mirror or a mirror you c ould take with you down 

into the area when you have to  defe cat e .  I think there ' s  

some application for a mirror for that . 

It will help you in c leaning your self off . You know where t o  

rub . It wouldn ' t  be so hit and mi s s .  

MATTINGLY Well , at least you wouldn ' t  mi ss  something . 

YOUNG That ' s  the di fferenc e between using half a cart on of t i s sue 

and using the whole pile . You ' re rubbing b lind . I think it ' s  

a s erious problem. We really thought when we start ed the 

mi ss ion , we were going to be out of t i s sues inside the phas e .  

MATTINGLY You really go through those things in a hurry . 

IV Clothing and Related Equipment - I thought the j acket and 

trousers worked real well . That pair of long j ohns , again 

you ought to use two piec es and I guess Skylab has gone to 

that we don ' t  have to say anymore about it . That ' s  a much 

better way to  operate .  
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YOUNG I guess  everybody has their own t emperature as soc iat ed problems 

but none of the three of us were at any single time wearing 

the same amount of gear . I wore the top part of it and the 

lower part of the skivies with the boot s on to  keep my feet 

warm. And C�arlie ,  he was running around in hi s underwear 

and Ken had the whole business  on and I think that worked 

pretty good . I think with that much c lothes you ' r e  able t o  

s et your own temperature .  

MATTINGLY Yes . I think in the spac ecraft cabin that ' s  probably the 

YOUNG 

way you have to do it . You j ust can ' t  go around c ontrolling 

the cabin temperature at will . 

You don ' t  have any control , near as I can figure ,  exc ept you 

c ould control the spac ecraft cabin to an extent by either 

turning up the floods or by putt ing the window c overs in . 

MATTINGLY So we ' ve already talked about the Couches and the Mechanical 

business - the problem of the "Y" strut . Maybe a proc edural 

problem for all I know , but it was something that caught us 

by surprise . 

Restraint s  we�e c ertainly adequate .  

Inflight Tool Set , we only used a c ouple of tools out of it . 

It was nic e to know they were t here . That tool E is  c ertai nly 

an invaluable thing and you really would hat e to lose that 
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MATTINGLY thi ng . We have another one in  the t ool kit . I guess  I worried 
( CONT ' D ) 

the whole flight that we were going t o  lose that thing , 

particularly on the day that the LM left . I was afraid John 

would have it in hi s pocket . We had a shakedown before he , -

b efore he c ould get out of the c ockpit . Same thing goes for 

pencils  by the way . You can really run yourself out of pen-

c ils up ther e and then you ' r e  in trouble - Probably a spare 

penci l  ought t o  get stuffed away somewhere .  I wouldn 't carry 

anymore ,  but I 1 d take some of the ones you have on board and 

stuff them away for use after you 've lost all the ones you 

started with . We lost a c ouple out t he hatch during EVA . 

Data Collection,  I ' d like to say some words about data c ollec-

tion in general . Data collect ion on an operational mi ssion 

ought to be s omething that takes the minimal amount of crew 

conc entrat ion . I think you ought to  put the minimum number of 

ent r i es into the Fli ght Pla n .  And , the ground can watch the 

DSKY or the ground can c opy things befor e it goes on the DSE . 

I think that ' s  the way it should be done . One of the problems 

we had with our tape r ecorder i s  that you ' r e  never sure when 

you ' ve got the tape r ecorder to put the data on . You can be 

pretty sure if you ' re on a J mi ssion if you ' r e  on the front 

s ide of the Moon that they ' re dumping the tape and you have to  

go on  the  radio . Translunar and transearth c oast I never knew 

who had what going because the ground guys always operat ed it . 
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MATTINGLY In building future hardware if we ' re going to  operate thi s 
( CONT ' D ) 

way , it seems like a darn good t hing would be , instead of the 

tape motion light , at least you ought to have the c omplement , 

one that says whether it ' s  recording or rewinding . I think 

you need access  to a taped voic e  channel all the t ime . Be-

cause it turned out that I wanted to make a lot of comment s 

on things I saw , things I didn ' t  want to forget . Taking the 

t ime to writ e them down , you don ' t  get your j ob done . And 

you j ust really ought to be able t o  j ust say the words and 

then that ' ll j og your memory when you get home . Data col-

lection in the Flight Plan j ust isn ' t  the way tp go and I 

finally resorted to calling it out to  the ground . Hopefully 

it can be sorted out but it ' s  gonna take the air-to-ground 

playback plus some flight plans t o  - sort out where all the 

different frames went . 

Thermal Control of Spac ecraft . Far as I can t el l ,  we didn ' t  

have any . Took whatever we had . And, i n  lunar orbit , that 

r epres ent ed a rather large swing of excurs ions between hot 

and c old . That ' s  no surprise  to anybody . 

Camera Equipment , I thought that the camera equipment operat ed 

beautifully . I still have some very strong c omment s about the 

idea of using a camera like the Has selblad and having to use a 

ring s ight on the side of it . I have s everal pictures where 
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MATTINGLY I had the t arget i n  the r i ng s ight and unfortunately the lens 
( CONT ' D ) 

YOUNG 

wa s  looking at part of the wi ndow frame . And I think t hrough 

the lens i s  the only way t o  prevent that . You have t o  be c ar e-

ful when you u s e  the 250 because it makes the c amera s o  l ong . 

You r eally need t o  emphas i z e  making any opt ic al equ i pment as 

short as you c an when you want to get up next to the wi ndow 

with your head . Just anything like that and the same thing 

is t rue o f  the bino cular s .  They turned out t o  b e  small enough 

that they were very useful . We f elt l ike we c ouldn ' t  get 

enough uni form i llum i nat i o n  i n s ide t o  get good photography . 

If you c an get the Sun shining i n  t he window, that ' s  fine . 

But t hat say s  anyt ime you want t o  t ak e , a pictur e  of s omethi ng , 

l ike demonstrat i ng how a meal preparat i on g oe s ,  you have t o  

t ry and t ime i t  when the Sun i s  c oming t hr ough the wi ndow . 

And it j ust t urns out t hat on an operat i onal mi s s i o n  you j ust 

never have the luxur i e s  to d o  those kind of thing s . You 

r eally c ould u s e  a portable l ight in the cockpit if you want 

to do photography or anything like that . 

S IM Bay Equipment , I don ' t  think there ' s  any c omment at all 

o n  that . 

We used t o  have a portable light . 

MATTINGLY I don ' t  r emember ever having one . I r emember asking for a 

uti lity light � 
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YOUNG Well , we talked about using it and carrying it down in the 

LEB with us and everybody said well , you can use a 

flashlight so they did away with it . 

MATTINGLY The flashlight s don ' t  give you enough illumination to take 

photography . 

SLAYTON We probably ought to have a higher priority on it . 

MATTINGLY I think the Skylab is  going to be seeing a lot of t imes when 

they ' d  like to take internal pictures .  I don ' t  know how they 

illuminate Skylab . 



YOUNG 

DUKE 

YOUNG 

DUKE 

YOUNG 

22-9 

22 . 2  LM 

Crew c ompartment c onfiguration . 

That we just talked about , the Velcro . I thought the launch 

stowage was exc ellent . We had a c ouple of changes that we 

dec ided to do to give us a minimum t ime for getting ready on 

the lunar surfac e .  That was t o  put the foot stool harnesses  

on for lift-off and things like that . Minor things  that j ust 

saved us a few minutes , and all that went great . We used 

the Restraint Systems for landing and you really were 

anchored . We had a pair of pli ers and a pair of dikes that 

never were out of stowage . 

The emergency APS start system .  

We never touched those either . And we had a emergency tool B ,  

I gues s  it was to open the command module hatch that was 

never touched . The Camera Equipment all worked great , just 

great . 

One thing that we j ust sort of arbitrari ly imposed on Grumman 

was to put a strap in every compartment behind the equipment 

that ' s  in  there so you c an pull on a strap and get the equip-

ment out . I would say if  you send one engineer in there 

and j udic iously look at the compartments where the things  are 
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YOUNG 
( CONT ' D ) 

in there t ight , those would b e  the ones you c ould l eave the 

straps in . I bet there ' s  3 to 4 pounds of straps in that 

vehicle which serve no useful purpose  if they ' re looking for 

weight savings . There ' s  an awful lot of compartments in 

there and every one has a strap in there that pulls something 

out and you don ' t  need them . There must be a strap that ' s  

as long as thi s table , that ' s  10 feet long that pulls the 

LCG bags out the LCG c ompartment . You don ' t  need it . 
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23 . 0  FLIGHT DATA FILE 

23 . 1  CSM 

MATTINGLY The Launch and Entry Checkli st were super , you c an ' t  s ay any-

thing about �hose things . They work fine . They ' ve been 

proven over many flights . I sure wouldn ' t  change any of that 

now . 

Cue Cards ; I had no complaints  about the cue c ards , but I 

have some complaints about the system that gets them done . 

I didn ' t  really care what the cue cards sai d ,  as long as they 

were bas i cally correct . I always wanted to look up and see 

the s ame words . You don ' t  us e it as an item that you go 

through and check each item like you read it out like you 

would a checkli st . But rather ,  it ' s  a reminder , and your 

eyes need to be able to get used to looking in the s ame loca-

tion for the s ame cue . But our system somehow gets wrapped 

around the axle of correcting spelling , correcting typograph-

i cal errors , introducing typographi cal errors and reprinting 

them. We reprinted a whole new set of cards because they 

changed a Velcro pat ch on the back of one . Then you got to 

go through and proofread the whole thing all over agai n .  

Finally , a week before the flight we got a whole new set o f  

cue cards , and they di dn ' t  fit the spacecraft . They ' re like 

10 percent larger than they ' re supposed to be . Those are 
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MATTINGLY big things . They sure are a terrible nuisance when you 
( CONT ' D ) 

ought to be able to put that stuff to bed 3 months before 

flight . I feel rather personal about those cue cards . Those 

are mine , and anyone else that wants to deal with the check-

li st c an .  But I don ' t  want them to put it in  words that 

mean more to them on the cue card . I want it in my words . 

DUKE You actually had somebody change the words on your cue card . 

MATTINGLY Yep . 

DUKE That ' s  amazing . 

MATTINGLY They improved it . And I can ' t  argue that it wasn ' t  i n  fact 

YOUNG 

a clear statement . But you know that ' s  not the purpose of 

those things . 

It ' s  j ust a reminder for the indivi dual crewmen of the things 

that get him through the operation . 

MATTINGLY On the other hand , I don ' t  mean to be bad mouthing the people 

that are doing the j ob because I think they really have gone 

way out . Thi s guy Wes Jones really puts hi s heart and soul 

into doing that stuff.  One of the problems there is  that 

Wes Jones lives in Houston and the crew lives  at the Cape . 

Any time you want to deal with something , you go through a 

rather lengthy chain of command and channels to communi cate 



MATTINGLY with each other . That ' s  kind of diffi cult . Although I 
( CONT ' D ) 

think everybody in the loop recogni zes it and works real 

hard at trying to help . 

23-3 

Star Charts were fine . I thought they di d a good j ob on those 

things . 

GNC Checkli st was good . 

Systems Checklist was good . The data was all fine . 

The Malfunction Procedures ,  we di dn ' t  do much with those 

things thi s t ime . I had no problems with them .. 

Time Line Items was a real problem . Let ' s  first talk about 

the mechanical aspects of the Flight Plan . We ended up with 

two volumes . I asked them to  print it on heavy paper so we 

wouldn ' t  tear it up whi le we were handling it . And I think 

that was a good thing to do . But it also  ends up that these 

two volumes are so  large that you can ' t  put a clip around it . 

When you get in  the cockpit , the thing i s  forever floating 

closed . You really ought to be able to put one of those 

little clips on it , even i f  it means breaking it down into 

three volumes instead of two or something , so  that it stays 

a more manageable s i ze . 
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YOUNG Also , from a standpoint of being able to do s imultaneous 

operations of logging , like medical data and food dat a ,  there 

ought to be separate books . 

MATTINGLY I think we probably could have helped ourselves in real time 

i f  we ' d  have gone through and j ust pulled out thos e  kind of 

things like the menus and the medical logs and taped them 

together somewhere . I didn ' t  think about it at the time . 

The Flight Plan is  always in demand . Another thing about the 

Flight Plan is the timeliness  of it and the thoroughnes s  that 

you use in preparing it . 

It turns out that we had a lot of problems . I really never 

had the feeling right up the launch that I had reviewed the 

Flight Plan to the level of detail that I think the Flight 

Plan should be understood . The primary cause was the fact 

that we changed our launch month by 1 month at a time when 

we had a Preliminary Flight Plan and it was being reviewed 

and screened . Then we changed and we had to wait while the 

Flight Plan changed .  Then when i t  finally did come , we had 

only one version of the Flight Plan and that was final . That 

was 6 weeks before launch . But it was really a preliminary , 

and we were changing it as rapidly as we could.  Again , it 

was through no one ' s  careles snes s  or anything els e , it was 

j ust that you can ' t  do everything at onc e . And these guys 
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MATTINGLY were really doing all they could to  catch things that go 
( CONT ' D ) 

YOUNG 

through and review , make sure they hadn ' t  left something out , 

correct the numbers in it , but we never got finished .  We 

were still catching those things launch week . On 13 , I 

launched with a Flight Plan that I knew , and I think that ' s  

the way you ought to  fly . I think I ' m paid to know that 

Flight Plan , and I never was able to get to that level of 

profi ciency with thi s  Flight Plan . 

Some of the real time changes were corrections , in the Flight 

Plan . I knew that . 

MATTINGLY I don ' t  think s o .  I don ' t  know how you handle that problem , 

except that the people that decide when to slip launches 

should be aware of what they ' re doing . You ' re never goi ng to 

do something that ' s  unsafe , because of thi s problem . We ' re 

going to do the big things -- LOis , TEis , and landings , and 

that sort of  stuff . It ' s  a much more di fficult problem than 

the landing , because you can change the calendar day of land-

ing , but the EVAs remain the s ame .  The only thing you have 

to worry about i s  Sun angle and the approach az imuths . But 

then , we come into what really drives the Flight Plan and 

why we had to rejuggle it so much . And it ' s  all the 

inertially-related items in here . I think dim-light or low-

light-level photography and photography of  celestial features 

. ,. 
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MATTINGLY is the thing that really is the tail wagging the dog . Be
( CONT ' D ) 

YOUNG 

caus e , those things change as the Moon moves around in  the 

sky . You might have a sequence of - s ay  a gegenschein se-

quence on a rev 42  and that would be followed by a near-

terminator photographi c strip of the Moon at the next sunrise 

and so  forth . Then you come up and the first thing you have 

to do i s  move the low-light-level photography to a different 

rev because of the inertial angles were different and the 

Moon occults on that rev . So you have to put that photograph 

on a rev 60 now . So , you take whatever was on rev 60 and it 

moves back , and the first thing you know you ' ve· got a com-

pletely out-of-control situation ,  where everything i s  j uggling 

and you start all over again to fit thi s Flight Plan together . 

Yes . I still think i f  Tom and those guys had done all that 

work and got the Flight Plan in  shape , then these kinds of 

changes , boy , are . . .  

MATTINGLY These problems were caused before flight , and I give those 

YOUNG 

guys a great big "atta boy , " for ever settling it down . 

Okay . But they got it settled down , and then in flight we 

did something else . 

MATTINGLY And then we turned right around and threw it all away . 
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MATTINGLY And I think that ' s  unforgivable . 

23-7 

YOUNG Particularly after Ken ' s  run through all the many hours of 

checking the stuff out . We found situations where the space-

craft is going to fly through gimbal lock and not be at the 

attitude at the time the pictures are suppose to be taken . 

In real time , nobody ' s  running through all these changes that 

are coming up on the simulator somewhere and making sure that 

they have sufficient time to go . 

MATTINGLY Think you should fly this kind of a Flight Plan in one or 

two ways . Either you should not put the density of data 

collection in it that we have , whi ch m� be a valid thing 

to consi der , or , when you miss  something ,  you ' ve got to work 

on the principle that I ' ve missed something and that ' s  it 

and I ' m going to stay right on the preplanned time line and 

do what I know I can do , instead of trying to think originally . 

Because that ' s  where you can really get yourself in a bind . 

The other problem with the Flight Plan , and it relates to 

the experiments in the relationship to the Flight Plan , is 

the flight planners live in a force in Houston and the flight 

crew , again , lives out at the Cape . The communi cations link 

j ust isn ' t  adequate , and I don ' t  know what you do about it , 

c 
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MATTINGLY 
( CONT ' D ) 

SLAYTON 

except I think the flight planners ought to live where the 

flight crew does . 

They do . They are down here full time , and there ' s  no other 

function to perform. 

MATTINGLY But the guys that are writing the Flight Plan are seven strong 

SLAYTON 

and they live here . There ' s  only one guy who runs back and 

forth . 

Whether you got seven down there or one wouldn ' t  make any 

di fference . That ' s  the only one you ' d  ever see anyway . Be-

cause that ' s  the way the system' s set up . We don ' t  want a 

whole gang down there . 

MATTINGLY I guess I never knew what was ever going on . I kept getting 

a new set of changes , and I felt like I was· always out of the 

loop . It ended up that I wrote a lot of crew notes and changes 

on my own that , at first glance ,  I think it looks pretty un-

professional . But I think it ' s  the only way because I put 

in little notes like , "If you don ' t  start this maneuver by 

here , you won ' t  get there in t ime and you ' d  better get the 

map out for the next thing at this point , because you ' re 

not going to get another change . " Or , where we find a se-

quence where it j ust wasn ' t  getting performed properly i f  

you did i t  thi s way and we had to go through and change it 
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MATTINGLY based on trying it in the simulator . By the t ime you go fly 
( CONT ' D ) 

these things and look at all the things and you run around 

and you ask questions , there never was a guy at the Cape that 

had a good enough handle on it that you could just drop the 

question in his lap . Generally I was the only guy that really 

understood the problem , and I had to go back and find the 

guys in Houston that I could talk to , because they were the 

only ones that could fix it . 

SLAYTON That ain ' t  right ; something is wrong here . 

MATTINGLY You ' re right , boss . 

SLAYTON Let me find out what the problem is . ·You wouldn ' t  have had 

that problem either if you would have said something , because 

here again , that was something we could have fixed in 10 min-

utes flat . 

MATTINGLY I ' m not sure it can be fixed . 

SLAYTON Sure it can be . 

MATTINGLY Tommy and his guys j ust bent over backwards to really do a 

super j ob on this thing , and I feel like they really did .  I 

think they were working from behind and we all were . But , 

somewhere in there the communication link was driving us up 

a wall . 
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SLAYTON Something wrong ; shouldn ' t  have been . 

MATTINGLY We j ust didn ' t  stay in time together .  I would end up review-

ing three times , I read a Flight Plan cover to cover only to  

find out I had j ust read the wrong Flight Plan . 

SLAYTON But , who was changing them? 

MATTINGLY It ' s  in a constant flux . And I don ' t  think there ' s  any way 

to stop that . 

SLAYTON There sure is . As late as we got into this new launchment , 

I don ' t  know that there would . 

MATTINGLY But s omewhere there ' s  gotta be a freeze , even if it ' s  wrong . 

It s eems to me that a month before launch , that Flight Plan 

ought to be frozen . 

SLAYTON It was frozen in another Crew Procedures meeting after that . 

MATTINGLY There sure were a lot of changes .  

SLAYTON That ' s  what I ' m  trying to  find out . Who ' s  generating them? 

Where are they coming from? 

MATTINGLY Well , I ' ll tell you , maybe I don ' t  even understand the whole 

problem. A lot of the things were things we did after we saw 

what we had . We had to change it to  make it work , and we 

didn ' t  s ee those things . I don ' t  think I could have reviewed 
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MATTINGLY the Flight Plan any soone r .  I don ' t  think i t  was a matter 
( CONT ' D )  

that we didn ' t  get hot on the j ob .  But as a result of flying 

them i n  the s imulator and flying a page , we ' ve learned that 

there were things that really wasn ' t  the way to do it . And 

the guys back here were trying to do that , but they don ' t  

have unlimited access  t o  the machine time either , and we 

j ust never really got ourselves i n  sync . And I was really 

concerned that I didn ' t  have a good enough handle on what 

was here to make sure that I could get that thing executed . 

As it turned out maybe some of my fears were uncommon . We 

did make it , but I thought it was a real struggle and I thought 

I was putting more into it than you really ought to have to . 

The Experiments Checklist falls into the s ame category , be-

cause it ' s  subj e ct .  to the same problems . .Like poor old Bob 

Nute and the guys that put that thing together were really 

stuck i n  the middle , because they were given ding-a-ling pro-

cedures without the authority to go in and change them. They 

were told , here ' s  what you should accomplish and I ' d  get the 

thing . They ' d  write it down for me ; I ' d get it and I ' d  go 

try to fly it in the simulat or , and it wouldn ' t  work and I ' d  

come back and. say ,  "Why are we doing this ? " "Why don ' t  we 

do something else? " And then they ' d  run back and see i f  they 

could chase it down to this communic ation link , with me at the 

Cape , talking to these  guys on the telephone in Houston . Then 
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they ' d  have to go run around and , boy , we j ust got the 

Experiments Checklist - what - 2 weeks before flight . But 

when we got it the last t ime it was rough . I asked them not 

to print it unti l  it had been proofread and flown . There was 

no sense in that , we were j ust going to have to print it over . 

So , it ' s  not their fault that the thing c ame out late . Be-

cause I asked them not to do it ·unti l  we could print something 

that was right . There ought to be some guy who works out all 

the details on our Experiments Checklist . Then , i f  we run 

something in the s imulator and find that this didn ' t  work very 

well , then I ' d  try to give it to one of the g�s down there 

to take care of.  But by the t ime I explained all the experi-

ment , went and sat down and take anybody that didn ' t  know 

what it was about , and explained it to the� ,  hell , I could 

have saved a lot of t ime and finally I gave up and I j ust 

make the call myself because it took less time than trying 

to explain it to a third party , who would then go chase it 

down . And again the guy that does that ought to be living 

in close proximity to you . And it just got very cumbersome 

and I don ' t  know i f  I really have an answer . I want to give 

Maurice Walters and Ron Weitenhagen the biggest "atta boy" 

of the mission .  When they got down and got i nto the loop , 

they kept that Flight Plan up to date the last couple of 

weeks there on a minute-by-minute basis . And I finally got 
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MATTINGLY some confidence that I knew what the real Flight Plan looked 
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DUKE 

YOUNG 

DUKE 

like . We were verifying one Flight Plan in the simulator 

although they knew it wasn ' t  quite  the one we would fly with . 

But they really j umped on that problem and that problem dis-

appeared in the last couple of weeks . They really were a 

help . 

Rescue Book , that was a good j ob .  Gus Wallace put that 

together in good shape . Trained me in  the CMPs . I ' m per-

fectly happy , I think that ' s  a good j ob .  

23 . 2  LM 

Contingency Checklist - We us ed it for · the docked deactivation 

stage . The appropriat e  pages were clear even though some 

things could change . It was a good checklist . 

The Lunar surface checklist though was excellent . 

Outstanding . 
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Cuff che cklist .  

Bob and Roger di d a great j ob on that one . It was only a 

couple of weeks before flight that we finally got the flight 

ones printed up . We did get a chance to  review it  leisurely 

and us e it , and it was excellent . 

The Cue Cards and Star Charts , I think were excellent . We 

did need the star charts . 

Early in the program we went back to the Apollo 14 cue cards 

becaus e noboqy could understand what Dave had on his - at 

least I personally couldn ' t .  

They ' re good,  but h e  had a . lot of stuff on there where we ' d  

have trouble getting at . 

They were too busy , I guess  is what it was . But anyway , after 

that iteration I don ' t  think anything changed on thos e cue 

cards . 

Systems Activation Checklist , great . 

That was super . 
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Subsystem items - G&N dicti onary was good. Sys tems data was 

good. Charlie was in there and found out right away what the 

double reg .  failure on the RCS was . 

Malfunct ion procedures were never opened. I thought they were 

adequate to cover anything . We had a good feel for thos e .  

Time Line Book , excellent . Rendezvous Charts , excellent . 

23 . 3  CHARTS AND MAPS 

MATTINGLY I 'm not sure whi ch one of these they ' re referring to but there 

are four lunar orbit charts , the A, B ,  C ,  D. They were very 

good,  c ouldn ' t  ask for anything more . One of the things the 

guys had a hard t ime with is : they wanted to  hold up printing 

the ground track on the charts , and holding up putting the 

charts together , unti l  they h ad all of the ·vis ual targets and 

all of the photo targ�ts to put on them . As a result we got 

them lat e .  We finally decided to take what data was avai lable 

and print it . Any further annotation ,  we ' d  pen and ink it . 

I think that was a good thing to  do . I only wish we would 

have done it earlier in the game and gotten the charts out in 

time t o  look at them a litt le earlier . That ' s an area you 

ought to j ust think about - j ust  print the ground track , j ust 
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YOUNG 

out early and then do the other stuff on an annotati on bas i s . 

It ' s  hard for the flight planners t o  get a handle on things 

like visual and photo targets . You ' d  like a s et of those 

things 6 mon�hs be fore launch but the way our program feeds 

back on past experience I doubt that you' re ever going to  get 

the right ones more than a month or two in advance . It depends 

on how much s tudy you do and how much time you have to put 

into it . I think we need to build in that kind of  flexibility . 

Sun Compass . We knew how to  us e it but we didn ' t  have to . 

You didn ' t  need it . There were s o  many familiar landmarks 

around there , we never had any doubt about where we were . 

Even if the nav hadn ' t  worked ,  I don ' t  think we would have 

needed the navigation system at our s ite . Lunar Orbit Charts .  

MATTINGLY I think that ' s  what I really just talked about . 

YOUNG 

DUKE 

1M Landing Site Monitor Chart . We didn ' t  use that . I think 

you only us e that in case  you don ' t  know where you ' re landing . 

I don ' t  think we had that problem. 

As cent Monitor Chart . We didn ' t  need or use .  

We didn ' t even break it out . 
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Lunar Surface Maps . 

I ' d  like to  make a comment about the Lunar Surface Maps . 

When your photography i s  only good to 20 meters , I think 

you ' re wasting your t ime carrying the photos of the travers e .  

I agree . 

Really all you need and all you can us e ,  due to  the Rover , 

i s , the topo chart with the headings and distances on the 

b ack of it , and one chart that you- wedge up there on that 

camera . 

The rest of them you can ' t  get at . 

The rest of them you can ' t  get out whi le you ' re driving and 

once you s top you don ' t  have t ime to  look at them . We had 

s ome tremendous craters that showed up on the topo maps that 

now that I ' ve j us t  looked at them again in det ai l , di d not 

show up on the photographs . The photographs were not neces s ary 

on the lunar surface map when you have the res oluti on that we 

h ad in our phot os . 

I don ' t  think . the Apollo 17 guys will have this  problem , except 

the problem of access ibi lity of the map when you ' re on the 

Moon is going to be s t i ll with them . No s ense taking a whole 



23-18 

YOUNG 
( CONT ' D ) 

bunch of  maps out there i f  you can only get at one . Look at 

one whi le you ' re enroute . I f  you ' re enroute to  a place , all 

you need t o  know is  what your bearing and heading and distance 

is to go . 

MATTINGLY CSM Lunar Landmark Maps were fine . 

YOUNG They 1 re adequate . Simulated Obliques in CSM Lunar Landmark 

Maps . 

MATTINGLY I think we ought to s ave the Government s ome money and quit  

making thos e . 

YOUNG You didn ' t  need thos e , did you? 

MATTINGLY No . 

YOUNG S imulated obliques are where they take the ·orbital pi ctures , 

or s omething like the orbital pi ctures , and r otate them . It 

must cost a he ck of a lot of money to  do that . 

The Contingency Chart . 

MATTINGLY That ' s  j ust  a big  s c ale chart . I think you ' re probably obli-

YOUNG 

DUKE 

gated always to carry that . That ' s  a good one . 

EVA Traverse Maps . 

I j ust t alked about those . 
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The 1M Lunar Surface Maps are maps of the whole landing s ite 

area in cas e  you get off nominal and have to redo your EVA on 

the order of a couple of miles . 

If you land long . 

In whi ch cas e you ' re going t o  be sitting in there drawing on 

them , I expect . You prob ab ly  ought to  have thos e ,  They ' re 

really contingency lunar surface maps is what they are . 

MATTINGLY Visual Study Data Package . That ' s  one that Ken Paters on put 

t ogether this  t ime . He di d a super j ob on it . I thought it 

was very us eful , but I 'm not sure that everybody wants t o  

study it to the s ame leve l .  I ' d  suggest that before he puts 

that much effort into it , he better check and make sure . I 

didn ' t  know he was going to do it . I ' m glad he di d .  But 

s omeone els e  might find that he can s ave himself a lot of 

t rouble , He ought t o  check to make sure that the CMP would 

l ike to look at it . 

23 . 4  GENERAL FLIGHT PLANNING ( FDF ) 

YOUNG Level of activity and recommended changes . 

MATTINGLY There i s  a lot of question in everyb ody ' s  mind,  including mine , 

whether we had s cheduled too much during lunar orbit . A lot 

of that depends on the individual . After trying it during 

c-� 
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The fact that we could even handle all the real t ime updates 

in addition to  the kind of things we were doing s �s that it 

was a reas onab le work load . It is  really a drag t o  live for 

6 days in th� lunar orbit on a minute-by-minute bas i s  without 

a bre ak .  I don ' t  think I would recommend s omebody do that 

unles s they really have a personal des ire to  want to  do that 

kind of thing . I think you have to  take the activities in 

lunar orbit when three guys are on board and shoot for about a 

third o f  what you think you ought to  do . I find that it i s  

just s low operat ing with three men i n  there . That kind of  

t ook me by surprise . It ' s  just one of thos e things . When 

you go to reach for a film magazine I ' d  either have to explain 

t o  John where it was and I always was faced with the choice 

of trying to  explain where to  go and what to  do . 

Or telling me t o  get out of the way . 

MATTINGLY Or telling him t o  get out of the way . Which way is going to  

be faster , I never came to any good conclus ions on  what was 

the right thing to do . 

YOUNG Part of the problem might have been that we could have learned 

where the stowage was in better detail and worked with you more , 

except I don ' t  think we had the time t o  do that . 
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YOUNG 

misus e d  our time at any point . I think that it ' s  just one o f  

those things that the whole system has t o  b e  aware of - that 

when there ' s  three guys in the spacecraft , no one is very 

e ffi cient . 

It ' s  kind of like a big Gemini especially when y ou get all 

the rocks on there and you get all the suits in there you ' re 

just  crowde d.  

MATTINGLY You got t o  pull your horns in  a little bit  and be a little more 

YOUNG 

relaxed about it . 

O . K .  Level o f  Details Provided in Onboard Documentation .  

MATTINGLY I thought it was j ust right . 

YOUNG 

SLAYTON 

YOUNG 

23 . 5  PREFLIGHT SUPPORT 

Preflight Support , I guess  we talked about that . 

Poor , you s ai d .  

Up to a point until about the last month . In the IM we didn ' t  

have any prob+ems . 

DUKE We had good support . 
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We didn ' t  make any changes • I mean , we weren ' t  making any 

changes ; all we were doing was going down and landing . 

MY st atement is still corre ct .  We had good support . The 

training exercis es were ready . We never had any delay for 

suits , the Bendix people were always there with the air .  

We ' re talking about the flight plans . 

Anyway we didn ' t  have any problem with the flight plan or 

the time line . 

It ' s  good t o  get a good handle on those things ·early . That ' s  

one thing that I would recommend i f  there i s  any way , and I 

don ' t  know i f  there is or not , is to get all those sightings 

down and come up with an early t ime line on the lunar surface 

station stops . I don ' t  know i f  you can do this or not , let 

the guys get into working station stops early in their train-

ing . It was the last month or so  before we started getting 

really into serious working station st ops . Until we had done 

it two or three times , I didn ' t  have a lot of confidence how 

I would handle it . It worked out okay . It gave us something 

to do for the · last month . You know how we ki cked that around 

and how we eliminated all those stations . We cut back and cut 

back , and we still ended up cutting out things real t ime . We 
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added a bunch of things . It didn ' t seem to b other us any , i f  

you can get an early hack on what yo� stations are going to  

be , and what the act ivities are going to be . The ten dency , 

of c ourse , is  to overlook that surface operat i on by about 

150 percent • .  I think we cut them back 40 percent , whi ch was 

a long , hard struggle becaus e they didn ' t  want to give up a 

thing . I don ' t  know that I blame them . You want the most 

you can get out of a miss ion .  That may b e  one of the reasons 

we came out doing pretty good . 

Ygu �ingl@ qandedly did that John . I f  it wasn ' t  for you we 

would have had all that extra stuff.  

What you need is  a couple of beers and then s it down with 

those guys and get reas onable . 

c 
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24 . 0  VISUAL SIGHTINGS 

I think we dis cussed  almost all of the visual sight ings that 

were unique during the flight . 

MATTINGLY There ' s  one or two s i ghts we didn ' t  �ention . 

YOUNG Menti on them . 

MATTINGLY One of them was j ust the "gee whi z " type . On launch morning 

YOUNG 

right out the window was the Moon . That sucker was right-

centered in there . 

What ' s  the other one? 

MATTINGLY The other one was that little flash I saw .  Maybe s omebody 

s aw it on one of those sei smometers , on one of the early revs . 

It ' s  on the DSE because I remember commenting out loud about 

it . I was sitting there waiting for a solar corona . I had 

all the cockpit lights out s itting there in the dark . I 

could see  a nice hori zon against the corona . There was this  

bright flash , and it was below the hori zon . I looked out 

the window every dark pass after that looking for another 

one . I never s aw any more . I don ' t  know whether I s aw a 

meteorite hit , or what , but it was a bright flash . It was 

brighter than any star or planet that was above the horizon . 
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MATTINGLY It was de finitely b elow the hori zon . Maybe s omebody in one 
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of the i r  s e i smi c things might have s een s omething about that 

t ime . I don ' t  know what good it would do us i f  they di d ,  b ut 

it was the re . 

You s aw your ·first light flash . 
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MATTINGLY There i s  one thing to say about Mis sion Rules .  Why do we 

publish a Mi ss ion Rules document one week before launch? 

YOUNG That makes you nervous , huh? 

MATTINGLY I couldn ' t  believe that I had a change to the Mis sion Rules 

YOUNG 

on my desk dat ed a week before flight . All those  mission 

techni que books that come out of MPAD come out with dates 

within two weeks of launch , and it ' s  absolutely impos s ible 

to read them . 

I was looking through my desk and I saw a bunch of questions 

pos ed by the Flight Operat ions Divi sion , dated the 14th of 

April , l ike - what we ' re going to do on battery management 

for the ascent and des cent . 

MATTINGLY When the CPCB says , okay , it ' s  t ime to quit making changes ,  

that ' s  fine . But it doesn ' t  stop people from making changes . 

There were a lot o f  changes that I saw. A good example was 

on how to check the batteri es on the s equent ial thing i f  

you have t o  cut the Apex cover di s connect . We ' d  run into 

thi s  on the simulator . They had been hashing it over and 

finally they came up with what they would do . So they wrot e  

it down and proposed i t .  Gary got hold of i t  and said no , 
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fact , had the s ituation occurred , that ' s  what we would have 

done in  real t ime . I felt a little uncomfort able knowing 

that there were some things whi ch the flight control world had 

researched , �nd agreed that that ' s  what they would really do 

if the s ituation came up . We had stopped that flow i f  in-

formation .  I don ' t  know how you get around it , exc ept t o  be 

aware that that kind of a problem can happen . You need to 

maint ain a verbal communicat ion on thos e sort of things . 

SLAYTON That ' s  exactly what we ' re suppos e  to have here . 

MATTINGLY I think everyone has to  be aware that it happens that way . 

SLAYTON 

I ' d  get s ome litt le tidbit of data that didn ' t  come through 

the system .  I t  was obtained only becaus e you j ust happened 

to be talking to them. 

We had better try to close that loop up . Hopefully most o f  

i t  i sn ' t  all that important . 

MATTINGLY I hope that ' s  the kind of stuff it i s . 

YOUNG Spacecraft Changes - I think that Dave Ballard kept us pretty 

DUKE 

well informed .  I think we were well advised a s  to what those  

were . Procedures Changes - we didn ' t  have any to amount to  

anything . We didn ' t  change any in  the 1M that I know o f .  



YOUNG 

26-l 

26 . 0  MISSION CONTROL 

I thi nk they were pushing the PDI GO-NO-GO a little clos er 

than I would like to have had it to the NO-GO . I don ' t  know 

what you do about that . 

DUKE Go baby , go . 

MATTINGLY Don ' t  check the secondary gimbals . 

YOUNG Communications - we must have had t errible communi cat i ons 

YOUNG 

with the ground without the st eerable antenna . The LM and 

I never had any trouble hearing them. 

Communi cations - I thought were real good both from the com-

mand and service module to the groun d , and back and fr.om the 

LM to the command and servi ce module , as well as to and from 

the LM to the ground. Ken said he could hear us all th e way 

on the VHF . On the LM ,  he could hear us til T-2 . 

T-2 . Which would have b een real useful to know in cas e we 

would have had to u5 e that mode . Thank goodness we didn ' t .  

MATTINGLY Just as clear as you could be . 

YOUNG I think there should b e  s ome use of the CMC DSKY to obtain 

antenna pointing angles . When a pointing angle changes , I 
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think here should b e  some limi t ations as t o  th e number th at 

they pass up to you. If it only changes a couple of degrees , 

I don ' t  really think there ' s  any sens e in taking up crew t ime 

copying down what it i s . 
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27 . 0  HUMAN FACTORS 

YOUNG Preflight - Preflight Health Stabili zat ion Control Program . 

Healthy ras cals . It worked , didn ' t  it?  Nobody got s i ck .  

MATTINGLY I t  probably � s  a good idea t o  hold down the number o f  people 

YOUNG 

you have c ontact with the last few weeks but for r easons other 

than health stabili zat i on . 

The healthi est thing i s  that they are well rested ,  relaxed ,  

and i n  a happy frame of  mind . I 'm j ust not sure that you get 

that by being shut up for 3 weeks . Sure you can restrain 

them all you want to , but I really think it ' s  import ant ,  for 

a guy to leave the offi c e  occasionally. I know everybody 

lives , breathes , and eats the space program , and nobody any 

more than I do . That month or s o  before launch where things 

were coming thi ck and fast , people are always running in and 

s �i ng , di d you hear we c an ' t s ervi ce the RCS , or we are unable 

to fix thi s  and we are going to have to take it apart and put 

it  back together again . The crew needs to be in a relaxed 

frame of mind . They ' re better mentally suited to approach the 

program if they get to see their wives , sweethearts , or what-

ever at night . I think that is very import ant . I don ' t  know 

how to  put a number on it . Charlie and I were very fortunate 

in that our wives were there . I thi nk it is important to a 
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guy . I don ' t  know how it is  going to be on Skylab , but I 'm 

sure that ' s going t o  caus e them some problems there . Maybe 

necess ary , but they are going to be there . 

MATTINGLY All the stabili zation program does i s  it  takes care of the 

clini cal thing , but it doesn ' t  put the guys in an oper-

ational mode . 

YOill�G It doesn ' t  keep in a frame of mind that you want to be in . 

MATTINGLY You really need to have another outlet . 

YOUNG Medi cal care - I thought there were a couple of occas i ons 

where the medical people unneces sarily mentally torqued the 

pi lots all out of proportion to the amount of physi cal good 

they were doing . My pers onal opi ni on of that i s , unless the 

crewman obvious ly has a medi cal problem in whi ch cas e he 

might or might not go see the flight surgeion , I don ' t  believe 

he should be bothered with that kind of mental stres s clos e 

into launch . I think that is a real problem . If they are 

concerned about the morale of the guys that are going to fly 

the mis s i on , how well he feels and how well they are able to 

do that , we ought to s ee if we c an handle it in a little 

better manner than it was handled on the Apollo 16 miss i on .  

That ' s  all I ' m  going to s ay about it . 
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MATTINGLY It seems to me that there is a bas i c  conflict of i nterest in 

taking care of the crew - trying to make him best suited to go 

fly his miss i on and doing research . You put the flight sur-

geon in the middle . He ' s  trying to be a pers onal physician 

to help you . .  He ' s  als o trying to get res earch data.  I think 

that ' s  an incompatible s et of circumstances for anyone to be 

put in . I don ' t  think any one pers on is capable of handling 

both j obs . At s ome point you have to decide whi ch i s  your 

first choi c e .  I think there ought t o  b e  a Flight Surgeon , 

who i s  unrelated to the research end of this business , j ust  

exactly that . He ' s  a Flight Surgeon that we could go and 

t alk t o ,  and i f  you got something that bothers you ,  go s ee 

him and t ell him about it . I pers onally feel very reluctant 

to do s o .  Before flight I di dn ' t  have any problems , but i f  

I had , I felt like I really didn ' t  dare g o  ·tell anybody that 

I had a headache , or that I had s omething that was bothering 

me . Unless I was sure it was s omething I couldn ' t  handle , 

be caus e that opens all kinds of extra problems that you ' d  

j ust as s oon not add to your preflight workload . I ' d  sure 

like to s ee an independent Flight Surgeon , who is j ust  inter-

ested in t aki�g care of me , and keeping me , and keeping me 

healthy . 

I also felt like many of the things we did preflight were 

nothing but h arassment . I think timing your urine , carryi ng 
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MATTINGLY your b ottles around , eat ing special foods , were again for 
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medi cal res earch . You have enough things to  do the week 

before the mis s i on .  I f  you want t o  grab a hand full of 

cookies for lunch , I think you ought to be  able to do that . 

Unless it ' s  going to  really materi ally affect the operation 

of thi s mi s s i on .  I think that when you ' re flying an oper-

ati onal miss ion you ought to be allowed to do thos e kind of 

things . You ought to be  able to go on a low res i due diet 

preflight so that you can minimize t he number of bowel move-

ments you have on the first c ouple of days while you ' re get-

t ing acclimati zed to your new j ob .  

All of thes e things , whi ch may have s ome medi cal return , j ust 

have to be weighed against the total package of how good can 

I do my j ob .  I looked at it as preflight narassment . I know 

that the people didn ' t  mean it to be  that way . 

Time for Exercis e ,  Rest and Sleep . I think we had an adequate 

amount . We made a point of trying to  limit it to 8 hours a 

day the last  couple of weeks . I know we di dn ' t  do it , but 

we were trying to . We made time for exercis e , and I think 

that ' s  re ally · important . I sure recommend that a month prior 

to launch the crews trai n this way .  

C O N F I D ENTIAL 
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I feel like s ame of the preflight and postflight medi cal type 

things are not neces s ary for an operational mis s ion . The 

retinal photography , for example , that was the mos t pai nful 

experi ence that I ever had i n  my whole life . I don ' t  think 

anybody .  ought to  do that to a guy ' s  eyeballs , unless  s ome-

body can shaw that it ' s  ess ential that you do that . They 

wouldn ' t  run that procedure on the spac ecraft controls . Yet 

they thought nothing of running it on a flight crew .  

The ves tibular functi on thing , where you ' re standing on rails , 

is clearly a learning curve . I got better at it all the time . 

Post flight , I ' ll admit that my ankles were weak , and my ear 

was plugged.  I couldn ' t  stand up very good , but that didn ' t  

s eem t o  make any difference t o  them . They still wanted me 

t o  run the vestibular test . It is  a very t iring test . I 

don ' t  think that the data that you get off of something like 

that is going to prove anything . I really don ' t . We already 

have experi ence that shows that guys recover from spac eflight . 

I don ' t  think we ought to fill unnecess ary squares .  

The physi cal exami nation part of the preflight medi cals , in 

every inst ance , amounted to ab out a half an hour of the 

examinat ion over a half day ' s time .  I don ' t  know what we ' re 

proving , to  put the crew through that stuff c lose in . I 

CO N F I D ENTI A L  
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thought the whole bus iness  was a very unpleas ant experienc e .  

For example , w e  got five X-rays t o  tell how a guy ' s  heart i s  

doing preflight and five more postflight . I think that ' s  

going a little far on the X-ray bus iness .  I 'm not qualified 

to s ay whether it is or not , but I j ust  think that ' s  too many 

X-rays for a crewman . 

MATTINGLY I ' d  like to say one thing about it  though . If you have to 

do all the thi ngs that we did , I think Chuck Lapinta and the 

guys that put it together really bent over backwards to make 

the maximum use of the t ime we put in . 

YOUNG Well , I do too . 

MATTINGLY I never ended up wasting any of my time , as far as s itting 

YOUNG 

DUKE 

YOUNG 

around.  

And when we got close into  the flight like , we had to  do it 

on weekends . I don ' t  think we ought to have to  do that . 

It happened that minus 15  fell on a weekend. 

Well . Make it F minus 16 or F minus 12 . 

Okay , I guess
.
we ' ve talked about eating habits and the amount 

of food consumption from F minus 5 to  F minus zero . I don ' t  

think we ought to have to worry about that . 
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S LAYTON A comment on tho s e  meals ? 

DUKE I ' d  rather h ave Lou ' s  cooking , but i t  was edible . 

YOUNG I t  w as e dib le ? 

I s t ill don ' t  think the crew ought to b e  c onst rai ned t o  e at 

that kind of st uff on an operat i onal mis s ion clo s e into 

laun ch . 

MATTINGLY One t ime I di dn ' t  g et anything to e at for launch . It was a 

YOUNG 

DUKE 

YOUNG 

b i g  deal t o  go and arr ang e t o  eat the s p e ci al and I wasn ' t  

where they thought I was g oi ng to be , inst ead oS grabb ing a 

c an dy b ar and th ings out of the mach ine - you ' re not s uppo s e d 

t o  do that . I j us t  don ' t  thi nk that ' s  the way t o  op er at e .  

I t  1 s not low r es i due food·, that 1 s for s ure . I f  i t  i s , there ' s  

s omething that we don ' t  understand about that diet . 

To me , I think the most import ant thi ng here i s  that that 

kind of diet ch ang e s  your eat i ng hab i t s  in food intake . That ' s 

probably goi ng to mat eri ally affect s omethi ng downstream . 

And in Ken ' s  c as e , it di d .  

27 . 2  FLIGHT 

Flight , Appet ite and Food Pr eference . Boy , t here s ure was a 

lot of foo d  on there . 
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I think we di d a good j ob or tri ed to do a good j ob of eating -

keeping well fed . You were hungry - at least I was hungry 

when the meals came around , but after eating a couple of the 

packages I felt full and , if I had to really complete a whole 

meal , I woul� feel stuffed b ecause there was j ust  a lot of 

food. 

Yes , I don ' t  think our appetite in  flight changed any . I 

think we were all concerned about keeping hydrated ; we kept 

drinking every chance we got . One of the reas ons you get 

dehydrated , I think , is that on a spacecraft with that low 

humidity when you sweat a lot you end up waking up in the 

middle of the night with your mouth being dry and you want 

to get a drink of water . I thi nk a conscious effort is  needed 

to keep hydrated and I think we were able to do that . I think 

it ' s  important for that 7-hour lunar surface operation that 

you b e  ab le to get some liqui d ins ide of you be caus e you do 

sweat a lot during that thing . I think maybe one of the 

factors that we were better hydrated is the fact that , in our 

prep and post donning , we us ed the LCG water cooling instead 

of air cooling so we had long periods of time where we di dn ' t  

sweat very much whi le doing a lot of work in our pressure 

suit . We would have sweated had we used air cooling alone 

during the prep and post . Also , that would have gotten us 
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behind a power curve and c aus ed us a l ittle heat stowage 

there j ust the s ame as it does on Earth . I gue s s  that I ' m 

not c onvinced that we don ' t  have too many citrus drinks on 

board . At least once every 3 d�s I have gas pains that I 

couldn ' t  b eli eve . And I don ' t  know what caus ed them . I 'm 

sure i t  h ad s omething t o  do with the food and it was a s our ce 

of di s comfort to me . I never knew when they were going to 

c ome back and I never knew when they were going to go . I 

di dn ' t  s �  anything about them becaus e I don ' t  think it ' s  

any big deal , but it ' s  got s ometh ing to do with the foo d .  

And. that s ort of kills your t as t e  for e ating the stuff . And 

I can attest for the fact that my fellow _ crewmembers had gas 

pains or s omething like it , t oo .  

MATTINGLY I don ' t  th ink I had as much troub le as you. 

DUKE Me either . 

MATTINGLY But i t  s ure wasn ' t  my mode o f  operati on .  

YOUNG No , i t  sure wasn ' t  normal . 
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Well , we swallowed a lot of air in  the drink b ags and in the 

food b ags . 

Do you think it  was due t o  the food and all those citrus drinks 

we drank . I just totaled up my citrus drinks - 27 citrus 

drinks in eleven days at 7 ounces a cli p ;  that ' s  a lot of 

citrus . That ' s  ab out like 2 7  times  as much as I drink in any 

other normal 11-day period.  

See , there again is  a pers onal preference , John . I would 

rather drink the orange jui ce than drink the coffee . And i f  

I had t o  drink 27 gallons or whatever you logged up o f  coffee , 

I ' d  be vomiting . 

I ' m  with you - I ' m  with you . 

So they ought to get s omething else . Maybe we ought t o  h ave 

a Coca- Cola dispenser or s omething t o  get you a litt le variety . 

MATTINGLY Let me ask you a ques ti on - that we t alked about in  the flight . 

John h as done this  very s ame mi s s i on b efore without the s ame 

response .  That t ells me that you ' ve got to look for something 

different between Apollo 10 and Apollo 16 . 
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YOUNG We sure didn ' t  have it on Apollo 10 . 

MATTINGLY And it ' s  not gas in the water because we had that s ort of 

YOUNG 

stuff. So ,  we ought to be looking at something different . 

We had at least three t o  four times the gas than on Apollo 10 . 

Our water bags were half full of gas . 

MATTINGLY And I thought our gas separator was doing a super job .  

YOUNG It was . 

MATTINGLY I thought we were in good shape . So I think you' ve got to 

YOUNG 

focus your attenti on on things that are different between wh at 

we di d then and now . The most likely thing is  the food some-

where . I thought the food was good . Rita di d an astounding 

j ob .  

Yes , Rit a  s ai d  it would be the dried fruits - well we had drie d  

fruits on Apollo 10 and that didn ' t  bother us . 

MATTINGLY I di dn ' t  eat very many dried fruits because I thought it mi ght 

aggravate the s ituation .  I left those out . 

YOUNG Well , I ate them s ometimes and sometimes I di dn ' t . 

MATTINGLY The s i ze of the food portions , I thought the portions were 

fine . You didn ' t  have t o  start on something if  you di dn ' t  want 

it . The main thing is  that some of those things , like the tuna 
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MATTINGLY s alad spreads and all those things that they packed in 
( CONT ' D ) 

YOUNG 

larger cans ; the prob lem that you got with those things i s  

once you starte d  on one of those you got t o  finish it some 

way and the most convenient way i s  t o  eat i t .  But I ate a 

lot of things I didn ' t  really want jus t  because it seemed to 

me like a better way of discarding it than it was to try to 

figure out how t o  keep the thing from sitting in that trash 

c an and sme lling things up . That ' s  part i cularly true of the 

tin can kind of things . A food b ag you can put a germi ci de 

tab let in and put it away with parti al meals in it . But , 

those darn tin cans you ' re c ommitted to finish �t when you 

open it , I think . You don ' t  have a good way - like you t ake 

the pe aches you ' ve got to  eat all of the syrup and everything 

that goes with it b.e cause otherwise it ' s  going to be flopping 

around.  I don ' t  think we h ave an adequate way t o  handle the 

resi due of the t in cans . 

Right , not on an Apollo flight . I guess  they ' ve got a thing 

they throw it all down on the Skylab . 

SLAYTON Yes ,  they ' ve got a tank .  

MATTINGLY Boy , i t  had never better clog up . 

YOUNG I ' ll tell you one thing . I don ' t  know i f  the t ank is  going t o  

b e  b i g  enough for two 2 8 ' s an d  a 56 , o r  whatever . 
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MATTINGLY I also found out that - I don ' t  know i f  it ' s  true - but I was 

told that those cans are pressuri zed at 14 psi . 

YOUNG No wonder they squirted out . 

MATTINGLY No wonder th�y squirte d out when you opened them. 

YOUNG We ' ve got pi ctures of opening the can right up t o  the tunnel ,  

beauti ful. 

MATTINGLY I thought maybe it was because we were running our cabin at 

YOUNG 

4 . 8 instead of 5 and maybe it was that . And she s ai d ,  oh no , 

those were 14 psi . No wonder - I wouldn ' t  have. opened the 

first one i f  I had known that . 

Well , when you open a can of peaches the jui ce leaves the can 

and crawls up your arm. Charlie s ai d  it was a learning curve 

unti l  he tried i t . 

DUKE We opene d two of them - didn ' t  have very much luck with either 

of them. You know , Ken , the indivi dual food portions were 

good . The tot al meal though , I thought was too b i g .  

MATTINGLY Yes , I agree with you . 

YOUNG We only had two meals a dey in the lunar module and we ate 

everything except for a couple of wet packs . We ate everything 

in there and were hungry too . I think it was probab ly be caus e 

we were working hard. 

C:'C)l �f tB·�t+,J:,I.A J1 



MATTINGLY I can ' t  get hungry without exercise and there is no way you 

can get enough exercise in the spacecraft to be very hungry . 

DUKE I thought the wet packs were the bes t .  

MATTINGLY What do you mean the wet packs - you mean -

DUKE Turkey and gravy and things like that . 

MATTINGLY You really nee d some way t o  heat those things . Nothing i s  as 

unappeti zing t o  me as a hot dog that was cooked 2 weeks ago 

and was covered with cold -

DUKE I didn ' t  s ay the hot dog . I didn ' t  like those . 

MATTINGLY The hamburger was in the s ame boat . There was also s omething 

else I got out that was the s ame thing . It was all cold gravy 

that had been laying around in the ski llet for 2 weeks and I 

thought it would have been really good i f  I could have heated 

YOUNG 

it . But in its present form, I only ate it because it was 

the only soli d thing around. But , I felt like it was really 

unappeti zing . 

Food Preparat ion and Consumption , program' s  devi at i on from 

program menu and eat periods . We had several of those . There 

were a couple of t imes when we actually missed a whole meal 

because we were so busy , a couple of t imes in lunar orbit and,  

of  course , Ch arlie and I missed one on des cent because we were 
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6 hours late . It ' s  j ust unavoidable ; you can ' t  stop when 

you ' re in the middle of  something . Operationally you ' re up 

against it and it didn ' t  seem to  bother us any . We just took 

the next eat period an d  went on with it . We got them all 

logged. 

Food Preparation and Consumpt i on ,  Programs with Rehydration 

( mi xing ; gas ) .  We never had enough time to  allow the things 

to s i t  around.  I mean , it says on the package 15 , 20 minutes . 

We cons tituted them and ate them right on the spot . And we 

never h ad time and I don ' t  think we were getting the kind of 

mixing that we shoul d  have had because I ate a lot of food 

that di dn ' t  have any hydration in it at all . But you can ' t  

stop t o  worry about that . 

MATTINGLY There i s  s omething wrong when you have a 30-minute eat period 

and the firs t b ag you come to  is "wait 20 minutes . "  

YOUNG Yes , you can ' t  do it . 

MATTINGLY You ' re s ort of behind .  

YOUNG Food Temperature - I think the hot water really made a lot of 

difference in ' the t aste . 

MATTINGLY That ' s  good, it really i s . 
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YOUNG Effect of Water Flavor and Gas C ontent of Food.  I don ' t  think 

that has any e ffect on it . Use of the spoon b awl package -

that was okay until  such times you got your soup t oo s oupy . 

MATT INGLY There were two items I have - I don ' t  know what it i s  but 

they have an extra amount of surface t ension or s omething .  

YOUNG 

One was that lobster b i s que and the other was th at t omato s oup 

and they were b oth very thin and they would crawl right up 

the s i de of the package and onto anything they could find.  

There i s  a learning curve to  that . I found out that your 

natural react i on - when you open the b ag and it starts t o  

s quee ze out - your natural reaction is  to close it and that ' s  

exact ly the wrong thing t o  do b e cause it gives it extra sur

face t o  climb on . And as s oon as it s tarts to squeeze out i f  

you pull i t  apart it ' ll just climb up to the rim and stop and 

then you can eat it out with a spoon and it all works fine . 

But , your first inclination i s  exact ly wrong . 

Okay , on those really soupy one s , I cut a hole in  the s i de of 

the package and sucked it out the s i de instead of t rying it 

with the spoon be cause that ' s  a manual dexterity tes t .  Sure 

you can b alance stuff on your spoon and it doesn ' t  get off 

but that kind of stuff is too time consuming to suit me . 

Using the spoons as long as you ' ve got something you can put 

on there is  okay . Opening of c ans -
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I liked the spoon i de a .  

I liked i t  too , Charli e , except when the thing was too s oupy . 

I s aw you over there with that stuff crawling up your spoon , 

di dn ' t you not i ce that ?  

At t ime s . 

It worked okay . The point i s  it  just slowe d you down . Open

ing the cans - don ' t , especially the Skylab cans packe d at 

1 4  ps i .  

Well ,  tuna s alad i s  okay . 

Tuna s alad? 

Stuff like that . But if it ' s  got any j ui ce in it , don ' t  open 

it . 

MATTINGLY Well,  let me s ay one thing ab out the cans , You ' ve got a rea:: 

dispos al prob lem. You got pieces of met al with sharp edges on 

it floating around the cockpit and no adequate way to di spose 

of it . 

YOUNG Yes , you can ' t . mash them ;  you c an ' t  flatten them.  

MATTINGLY You j ust got t o  be careful of that stuff . 
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Consumption From Cans - well , things like pudding and things 

that didn ' t  leak all over the place weren ' t  any prob lem. 

I had vani lla pudding that I thought was good.  Butters cot ch 

was good .  

Y e s , th at ' s  good stuff . It ' s  off the shelf from the ground.  

Yu'l..TT INGLY So were the spre ads and things like that . 

YOu� G  But the li�uids were pretty t ough . 

MATT INGLY And this  dis cus s i on does not include the Sky lab food cans . 

That ' s  a separate sub j e ct .  

YOUNG Food Bar Us age During EVA peri ods - Char li e  di dn ' t  get around 

to that . 

DUKE I was going to  but after that orbital shock with the j ui ce b ag 

YOUNG 

DUKE 

YOUN G 

and the food b ar I de cided t o  forego the food b ar .  All I 

nee ded was s ome beverage . And that ' s true . You really don ' t  

nee d the food b ar .  And i t  gets mes sy when it  gets s oggy . 

Fun ction of the Germi ci de Tab let Pouch . 

They fun ct i on okay . 

Extent of Use of Germi ci dal Tab lets - we put them in everything 

except maybe I didn ' t  put them in  mine the last 2 4 hours . 



27-19 

MATTINGLY The germi c i de t ab let is hard to put in one of those t in cans . 

YOUNG 

You have t o  go wrap the tin can in something now to keep the 

tab let in there . 

Undesirab le Odors . I don ' t  think we noticed any from food. 

Quantity of Food Eaten on the Lunar Surface - almost all of 

it . It ' s  in the log . Quantity of Food Dis carded on the Lunar 

Surface Prior to  Lift-Off . 

DUKE We didn ' t  dis card anything . 

YOUNG Skylab Fecal Container . 

MATTINGLY We already dis cus sed that . 

YOUNG We t alke d ab out that . Water , chlorine t aste and odor - I 

didn ' t  not i ce any chlorine t aste . 

MATTINGLY Not a bit , and I drank s ome water right after chlorinating it 

too .  

YOUNG You did? 

MATTINGLY Yes . I wanted t o  see i f  it was goi ng to have a taste . 

YOUNG Iodine Taste and Odor - I don ' t  think I noticed any . Phys i cal 

Dis comfort - I don ' t  think we had much gas in th e water and 

neither di d you. I already remarked that , when we packed a 

b ag in the lunar module , we had to  sit around ti ll the water 
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gas got out of it . I es timate d the t op 20 percent of the b ag 

would be gas whi ch you could vent right out . Gas /Water Sepa-

rator - we already commente d  on those . Intens ity of Thirs t 

During Mis s i on .  

MATTINGLY I felt like having a drink ab out the s ame frequency as I do 

DUKE 

YOUNG 

on the ground .  

One thing I did that I never do at home i s  I ' d  wake up and I ' d  

want a drink . We h ad our water b ags with us . I usually had 

one water b ag throughout the night - 7 oun ce s . 

Same here , and I think that ' s  due to  the air cooling system 

and the dry humi dity . It ' s  like s leeping in the desert . You 

know when you wake up in the mi ddle of the night in the desert 

you ' re kind of dry . 

MATTINGLY Let ' s  finish that Skylab food.  We di dn ' t  really ever t alk 

ab out that . 

YOUNG Okay . Why don ' t  you talk about that . 

MATTINGLY The drink ·b ags we re the litt le accordi on things that unfold 

and they looke.d like they were pretty neat little items . They 

folded up in small packages when you started .  And I think we 

all planned to use those as our water cont ainer . We ' d  have a 

me asure d amount and s omething to use .  The litt le valve on that 

c 
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MATTINGLY thing is really nice because you can pull it open with your 
( CONT ' D )  

teeth , drink from it , an d  when you ' re through , you can push 

it clos e d .  I t  had one drawback in  that all three o f  them 

leaked .  They all leaked around the valve . We had the s ame 

fai lure mode on all three of those b ags . Other than th at , I 

thought the b ags worked pretty good . If  you could fix that 

valve , I think thi s  is an improvement over the ro llup b ags . 

I always had troub le with the rollup drink b ags . I never 

could stop once I starte d  taking a drink . I c ould never pinch 

it off enough to keep it from seeping out once you opened up 

the crew port . This  b ag looked like it would do that , i f  it 

didn ' t  leak .  What did we have in  those cans ? Chi cken and 

ri ce or s omething , s ome such thing in that . I thought th at 

was a gi ant s tep b ackwards . 

DUKE Yes , I don ' t  underst and why you ' d want to bother putting 

SLAYTON 

YOUNG 

chi cken an d  ri ce in a c an .  Why not j ust put it in  the fee d  

b ag like you do in the Apollo Program. 

They have everything in a can on Skylab . 

Do they have a trash masher on there ? They don ' t !  

MATTINGLY I don ' t  understand carrying a t in can just for the sake of 

c arrying a tin c an .  
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YOUNG It allows them to  prepackage longer in advance . That ' s  what 

it does for them. 

MATTINGLY How? 

YOUNG Why don ' t  they take it out of the tin cans before they fly it . 

SLAYTON You can put the supplies on board 6 months ahead of laun ch .  

MATTINGLY The thing that surprised me i s  that the bags - and I understand 

it wasn ' t  j ust ours - but insi de of that tin can i s  a plastic 

bag j ust like the one we have right now . It ' s  not clear to 

me what the tin can did for us except to provide another 

waste  management problem. 

YOUNG Yes , I didn ' t  know what to do with it . 

MATTINGLY It ' s  hard to handle , it was hard to throw away . It ' s  a 

hazard i f  you get • • •  

YOUNG Maybe this really i sn ' t  apropos .  Maybe the Skylab guys know 

how to handle the tin cans . 
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MATTINGLY Okay . Maybe they do , but these were problems that I had 

with it . Frede cut himself nice and clean just like a razor 

on one on the ground. 

YOUNG Yeah . They ' r� really sharp . 

MATTINGLY Thos e  are really sharp edges . And I think • • •  

YOUNG There i s  no methyolate in the medi cal kit , either . 

MATTINGLY And when you get through , what you have i s  a plastic bag just 

like we have now in a much less us eful shape , becaus e there ' s  

no zipper top . You can ' t  open it out . Now to us e your spoon 

to get food out , first you t ake thi s plastic out of the tin 

can and you put it on the foodport , hydrate it , just like we 

do our present bag , and then you s queeze it . and squish it . 

When you are ready to eat it , there i s  no good way to handle 

this thing . You have to take your scissors and cut the top 

off of this thing . If you have any fluid in thi s  bag , surface 



MATTINGLY tension is  going to pull that stuff right up around the top 
( CONT ' D ) 

and every time you stick your spoon in  there , you ' re shaking 

stuff off i t .  It j ust seemed t o  me like it  was a step b ack-

wards from the spoon bowls that we had before . Maybe I don ' t  

understand the problem , but that ' s  the way I saw i t .  

DUKE The soup bags , the plastic  bags , that are normally in  the 

cans - you j ust don ' t  cut the plastic  off the fill valve and 

fill it . They have a little stopper in there and you have 

to take a sharp edge and peel it , like you do an orange , to 

get the cap off . Then you work your fingernail . under there 

to get the stopper out so you can put it on the fill port . 

It i s  a heck of a lot eas i er to have the old style where you 

cut the plastic  off and stick it on than thi s  new improved 

bag . Another thing on these  drink bags , the accordion bags 

are great but it has a stopper in the fill plug and when you 

pull the stopper out - I ended up opening the fill port and 

all of that powder came floating right out the valve . 
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MATTINGLY Yes . 

YOUNG How do you avoid doi ng that . 

MATTINGLY You pull the valve out to close i t . 

DUKE No , you push it in to close it , but there ' s  a stopper i n  it , s o  

you can ' t  get i t  o n  the fill port . When you pull that stopp er 

out , what happened to me i s  that the valve opened and the 

stopper came out and I had enough pres sure on it so all the 

orange jui ce powder or whatever it is j ust went. pshew l - just 

like a talcum powder spray in the cockpit and we fi lled up 

YOUNG 

with orange j ui ce powder .  

That orange juice was really out t o  get you· this time . 

Charli e  seys , "here , let me show you what it ' s  doing" and he 

comes over to me and goes pshew ! 

MATTINGLY There was another problem with the Skylab food bag in the can .  

After you got through with all these things , now you go to 

put your germi cide tablet in there and there ' s  no way to s eal 

the bag up when you get through . Be cause you had to cut into 

the bag to get into i t . 
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DUKE And it leaves a big hole in the top . 

YOUNG Yes . It left a big hole in there and now you still don ' t  

know where to put the germicide .  

MATTINGLY You put i t  in there but it comes out all over . 

YOUNG Maybe they ' re not • • •  

DUKE I really think those guys are going to have a lot of trouble . 

YOUNG I do too . Is  there a vacuum on the other s ide of that air 

lock? 

MATTINGLY The whole thing looks like it was organi zed by General 

Jubilation T .  Cornpone , the advance to the rear . 

DUKE That meal was a little di sappointing to us because it really 

gave 

MATTINGLY I think we photographed a lot of it . I 'm not sure we took 

enough footage on it to show what we did .  We had hoped to 

photograph a normal meal and that one got cancelled with the 

ISS flight or something . 

YOUNG 

SPEAKER 

We di dn ' t  have any chlorine taste in the water .  We didn ' t 

have any iodine taste , I didn ' t  notice any. 

Was there iodine in the LM water ? 



YOUNG It ' s  good stuff if  there is . 

DUKE It didn ' t  taste like it . 

MATTINGLY You guys commented on how good the LM water tasted. 
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YOUNG Good and cold.  Physical discomfort - I didn ' t  notice any 

gas in  the water - to amount to anything other than what 

we ' ve mentioned.  Gas/water separator - worked l ike a champ. 

We talked about the i ntensity of thirst . Work , rest , sleep . 

Difficulty i n  going to sleep - Charlie , did you have any? 

DUKE The first night I felt like I catnapped all night long . 

After that I was okay .  I think that was j ust getting accli

mat i zed.  

YOUNG I slept like a log . 

DUKE We reported all thi s  sleep stuff . 

YOUNG Yes , we reported it  all . 

DUKE The flight doc 1 s already got that . 

MATTINGLY I don ' t  think I slept much the whole mis s ion . 

YOUNG You j ust weren ' t  that tired. He was only 5 beats down on his 

post flight heart energy tes t .  You never do sleep much . 
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MATTINGLY I get about 6 hours but generally it ' s  a solid 6 hours . I 

think , without physical exertion , my body j ust didn ' t  believe 

it was time to go to bed. I j ust sat there and lay wide awake 

and I tri ed everything . 

DUKE 

YOUNG 

D�E 

YOUNG 

I tell you , a couple of the sleep periods I was tired. I was 

looking forward to them when we got to them , I did go right 

to sleep . It was refreshing to have that to look forward t o .  

Disturbances . Charlie has commented on the disturbance -

couple of master alarms on the lunar surface and a break lock . 

You ' ve also commented that , any time somebody else moves around 

with a light on , you ' re going to wake the other two guys up . 

Exercise . I think we did our exercise periods . 

MATTINGLY We skipped one translunar and skipped one transearth . That ' s  

because we had operational things that we were doing. We 

were probably getting exercise anyway. 

Stowing the suits is  more exercise than you get from the 

Exer-geni e .  

YOUNG That ' s  a pretty interesting exercis e . 

MATTINGLY We ' ve already talked about the exercise .  

' 



YOUNG We weren ' t  sore . 

MATTINGLY I got sore on one of those periods . 

DUKE Oh , did you? 

MATTINGLY Yes . 

YOUNG In Flight Oral Hygiene , Mouth Discomfort -

DUKE None . 

YOUNG Brushing Frequency , adequate . 

DUKE I tried about twice a day but I never did average that . 

MATTINGLY The tooth paste i s  also packed in 14 psi . 

YOUNG You open the top and out it comes . 

27-29 

MATTINGLY The first time I opened it we could have brushed the teeth 

on an elephant . 

DUKE Out it comes - and out it comes - and out it comes . 

YOUNG Toothbrush Adequacy ; it ' s  adequate .  

DUKE We didn ' t use the dental floss .  

YOUNG Sunglasses or Other Eye Protective Devices . 
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MATTINGLY I us ed the sunglasses . 

DUKE Yes , that ' s  mandatory . 

YOUNG Yes , I think they ' re mandatory . The first couple of revs in 

Moon orbit my. eyes hurt and I got a headache from looking out 

the window ; I know that is what it was . 

MATTINGLY My eyes were very very tired the first 2 days . I could really 

feel them being sore . That was the only time I felt like I 

was ready for the sleep period, not because of sleep but I 

j ust wanted to turn my eyes off for a while . 

YOUNG You ' re gonna have to look in the vi cin�ty of the Sun , and right 

at the subsolar point on the Moon. You really need something 

to keep your eyeballs from burning out , because it sure is 

bright . 

Visibility of Instruments and Controls Inside the Spacecraft 

with Sunglasses On . 

DUKE You correct that by taking your sunglasses off . 

YOUNG Unusual or Unexpected Visual Phenomena or Problems Experienced. 

DUKE That ' s  all covered under the ALFMED. 

YOUNG We didn ' t  have any rapid accelerations or decelerations that 

would cause your eyes to uncage except for the splashdown. @@Jl�-�--·--
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YOUNG 

DUKE 

YOUNG 

DUKE 
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The next one up we ' ve already commented on the distanc e 

Judgment versus Aerial Perspective During EVA . Looked to 

me just like a desert scene . You think that the mountains 

are closer than they really are .  

Sure .  

Stone Mountain looked a lot closer than it was . 

That isn ' t . an  unusual thing . 

No , but it happens up there just like it does on Earth . I 

might comment on the outer visor . When I first got out during 

the beginning of the EVA I wanted my yi sor down even in the 

shade . But after we ' d  been out in the sunlight during the 

whole EVA and c ame back into the shadow, on the closeout , 

I wanted my visor up because I didn ' t  feel 
·
like I could see 

well enough . 

MATTINGLY After the second day I finally got to where I c ould leave my 

sunglas ses off when I was looking out side and that i s  a much 

more desirable mode to operate in if you can . But somehow 

you ' ve got to get your eyeballs used to all that intensity . 

YOUNG The Medical Kit ,  Helmet/Visor Reflections - Yes , there are 

helmet/visor reflect ions but I thought it was at least a 
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YOUNG 
( CONT ' D ) 

DUKE 

YOUNG 

thousand percent better than it was on our training visor s . 

Didn ' t  you , Charlie? 

Yes , even. though I had a scratchy one by EVA-3 . 

Medi cal Kit � We pulled the strap off the medical kit in the 

CSM because all the biomedical sensors were on it . There 

were a couple times there when I didn ' t  think we were going 

to get it out to change biomedical sensors . It ' s  packed full 

of medication. I can ' t  believe that anybody would ever use all 

that medication . 

DUKE . Plenty of stuff there . 

YOUNG There sure is . 

MATTINGLY I guess  it , would be better to package all the biomedical sensor s 

SLAYTON 

and stuff all in one place instead of  throughout the medical 

kit , j ust one package . 

The thing I thought was missing that belongs in  ther� is some 

soap .  I can ' t  believe that medical kits that are designed to 

keep you healthy - give you inj ections to take for everything 

from heart at�acks to gas warfare - and there ' s  not one little 

bar of soap that you can clean up with . 

I though we had soap in there . 

- -

... l j. � :..� .... '"� !a:; .; �  � ..:. >.: -
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MATTINGLY No , I remembered it right after lift-off that that was one 

of the things the Apollo 15 guys said you ought to have and 

I had written it on my list of thi ngs to do and that ' s  the 

one that got away from me . But I really don ' t  think my PPK 

is  the plac e · to carry a . bar of soap . If the medical world 

want s to keep me healthy , they ought to give me a bar of 

soap . You really need it . 

SLAYTON I ' m  not sure it ought to be in the medical kit , though . 

MATTINGLY Okay , I shouldn ' t  comment on where it ought to be but the 

YOUNG 

SLAYTON 

YOUNG 

thing that torques me i s  that here are things t·o cure me 

onc e I get sick and there ' s  nothing here to keep me from 

getting sick.  

Yes , there ' s  no way you can get clean either . You ought to 

be able to wash you hands , for example ,  when you get 

through going to the bathroom because you may be right in the 

middle of an eat period but - you put wat er on your hands 

and wipe them off and I never felt that the hygiene was the 

best in the whole world . 

How about the · towels , that didn ' t  show up here any plac e? 

Well , we had towels . What you do is  wet the towel with 

water and wipe your fac e  off , but that really doesn ' t  get 

the dirt off . 

Ai8tlffifMH,IAIPJP 
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DUKE And they were too small , not bigger than a dollar - smaller 

than a dollar . 

MATTINGLY I thought they were a waste of time . 

DUKE The towels were good - the big ones , you know, with the red , 

white and blue stripes - were great . 

YOUNG Wet wipes , according to something I read , you ' re only supposed 

to use one of  those a day because of the poison in them . Did 

you ever read that ? ( Laughter ) I was hoping for the best , 

Charli e .  

MATTINGLY The whole business  of hygiene - all I figure we did was 

disprove all the theories about the importance of personal 

hygiene because we had absolutely none . 

YOUNG Yes , pretty dirty I thought . Even though - at least onc e or 

twice a day we ' d  take a towel , wet it down and wipe ourselves 

up as best we could . 

YOUNG Housekeeping . 

DUKE Learning curve . 

MATTINGLY Yes , that ' s  very important . 

YOUNG Shaving . 
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DUKE The Wilkerson one we started with - I had a half of shave 

with it and there was no way to get the blade clean and it j ust  

went belly up on  me . 

MATTINGLY I tri ed the windup and that worked great until you mi ssed a 

YOUNG 

day . If you miss  a day , you ' ve had it because that thing 

feels like its pulling the whiskers out inst ead of  shaving 

them off . 

The Wilkerson worked okay if you ' d  taken that cream and made 

a lather out of it . 

DUKE Well , you looked pretty bloody , John , the t ime you used it . 

YOUNG I really did . I used it . 

MATTINGLY You wouldn ' t  have sold any blades , John . 

YOUNG I really didn ' t  get too good , did I?  Pretty bad . The day 

before launch , I used the Wilkerson . It was about 4 or 5 

days growth maybe . Really bad . 

MATTINGLY I got a data point on the mechanical guy when you got back , 

it ' d  been about 3 days s ince we ' ve shaved . I was shaving 

and I mi ssed one day and I went back to get it the next day 

and onc e it got a head start , that mechanical guy just 

couldn ' t  hack it from there . He just gave up . We even tried 

cleaning it out • 

. ce��FIO�fPfXt• 
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DUKE . Yes , I did clean it out . 

MATTINGLY We cleaned that all out . You really need a plain old everyday 

razor . Somehow we ought to be able to find a way to let you 

have a razor that you can open up like any other safety 

YOUNG 

DUKE 

YOUNG 

DUKE 

YOUNG 

razor and clean off . That ' s  the big problem you get that 

thing all crudded up and that ' s  i t .  There must be some w� 

to do that without produc ing a free floating hazard . 

Dust , Density and Effects on Visual and Respiratory Systems . 

It was dusty when we got back in orbit , we ' ve already 

commented on all that stuff . 

I don ' t  think it was any problem . 

I got one piece in my eye - a little something when I was 

over in the LM that gave me problems , but that was okay ; it 

cleared right up , watered it out . 

Radiation Dosimeter . Everybody wore their PRDs , except me , 

who forgot and left it in his pressure suit and sealed it up . 

But I wore it up until time we got back to suit stowage . 

MATTINGLY Yes , I threw my personal dosimeter away when I changed skivvies . 

We just never thought about it . 



YOUNG 
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Radiation Survey Meter . We didn ' t  use it . Personal Hygiene . 

Adequacy of Wipes , Size and Numbers . 

DUKE The one in the food kit is almost worthles s .  

YOUNG Yes , they as�ume you don ' t  get any food on you . The Adequacy 

of Ti ssue Size and Numbers .  We c ertainly had enough , and I 

sure thought we weren ' t ,  but I 'm sure there ' s  some left over . 

MATTINGLY There were only two boxes left , and we were into both of them . 

DUKE Yes . 

MATTINGLY We didn ' t  have any extra . 

DUKE I don ' t  think there was any extra , quite frankly .  

MATTINGLY All you had t o  do i s  have a few more trips t o  the head, we ' d  

have been out . 

YOUNG 

DUKE 

YOUNG 

Yes , I think we would have been . 

I think like John . Those tissue boxes should have a snap on 

the bottom of them , so you can snap ' em to the LEE and pull 

tissues out . We were constantly looking for tissue di spensers . 

At very embarassing times . 
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MATTINGLY Yes , it ' s  a two-handed operation to get a tissue out , when 

you ought to just reach
.
up and pull it out . Cause they got 

a piece of Velcro there whi ch -will hold it , if you j ust want to 

set the box there . But it ' s  on a side that if you open it , 

the Velcro i�n ' t  available to set it on . 

YOUNG And invariably -

MATTINGLY You can ' t  yank it . 

YOUNG When you need one , is  when your urine system i s  leaking all 

over you , or your food bag i s  broken , and it ' s  running all 

over you , and you got to hold it close with one hand , and 

wipe it up with the other . 

MATTINGLY And it takes two hands to get a tissue . So if you didn ' t  

YOUNG 

get one before you need it , you ' re in trouble . I really 

think that ' s  one that they ought to put a snap on the bottom 

of the bag . 

Potable Water Used for Personal Hygiene . We ' d  wet the towels 

and wipe up . But that sure i s  not the way to get clean . All 

that does i s  smear the dirt around • 

... 
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28 . 0  MISCELLANEOUS 

YOUNG PAO requirements - no problem . 

MATTINGLY Actually , I thought that went pretty well . I really would 

recommend that that interview day here in Houston to be con

t inued as 2 days . I thought that was a lot easier work load 

than trying t o  cram it all in 1 .  

YOUNG Yes , I thought the PAO thing was real good and well handled . 

MATTINGLY I guess one other thing on that recovery thing is that I 

thought that extra day on the ship , before we came home , was 

a good deal . I f  I would have been given a choi ce preflight , 

I would have chos en t o  come home . But I thought having a day 

to just relax and Unwind with no real requirements ,  get your 

physi cal done , and spend your fUll time on that and just get 

it over with , sit  down and make up the list we made up . I 

really thought that was a good plan . 

SLAYTON Would you have wanted a t ape recorder and a debriefing guide 

and jumped right into that . We talked about that once and 

didn ' t  do it . 

MATTINGLY I really think that making the lis t  the way we did was prob

ably the right thing t o  do . And I jus t  had the feeling that 
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MATTINGLY I had been working for so long everyday , every minute of 
( CONT ' D ) 

the day , j ust to sit and do absolutely nothing was the neat-

est thing in the world. 

YOUNG Yes . 

MATTINGLY I really like that . 

DUKE We had a tape recorder , Deke . A little portable one , but we 

YOUNG 

de ci ded t o  write on a paper . It t ook us a couple hours t o  

get it done . 

Well , we spent about 3 hours in the afternoon on the ship , 

and we spent about an hour coming back, on the airplane . May-

be 1-1/2 or 2 hours coming back on the airplane . Got ' em all 

j otted down . We noted a lot of items that· we just happened 

to think of.  I 'm sure glad we had this list .  


