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1. 0 SUITING AND INGRESS 

1.1 SENSOR APPLICATION 

The center lead dried out in flight. I was shaved in that 

area, but it dried out anyway. The one on ray right chest, 

must have interfered in some way with the suit, because 

when the suit was taken off, there was a small laceration 

on the outside toward the rear of that particular sensor. 

I think that's been documented in the medical examination. 

1.2 SUITING 

We seemed to have plenty of pad in the time frame for 

suiting. We were sitting around suited up at least 

20 m inutes before moving out to the pad. 

We had a reasonable amount of pad time to handle the 

little problems you might have at times. The timeline 

on suiting was good. 

1.3 LIFE SUPPORT EQUIPMENT 

No problem with life support equipment or transportation 

out to the pad. 

1.6 PERSONAL COMFORT 

The only personal-comfort problem I had was that my suit 

fit was too tight through the crotch area in the region 

or the UCD. During CDDT, I was really very, very 

CONFIDENTIAL 
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uncomfortable for a couple of hours with the UCD pushing 

into my crotch area. This problem goes back to that 

first suit fit at the factory. ILC is very concerned 

about the mobility inside a pressurized suit, and I 

think they went a little bit overboard in cutting that 

thing on the tight side. I didn't really put the UCD 

on; you know what I mean. They've got a house UCD up 

there, and you sort of slap that inside the suit and 

then you get a fit check. The only time it hurt me was 

when I actually had the UCD securely held and I was 

strapped into the couch and my legs were up. The only 

thing I could suggest is that when anybody goes to the 

factory, they take their own UCD and put the damn thing 

on and, during that fit check, go through some kind of 

an imitation of the watch position with the correct 

leg-to-body angle which you have in that couch for launch 

position. Put your own UCD on and see whether that's 

going to be comfortable or not. I fiddled and diddled 

with it between CDDT and launch, and it was still fairly 

uncomfortable for launch; for CDDT, that damn thing 

almost did me in. Don't let them cut the suit too 

tight, and try to get a good fit check at the factory. 

CONFIDENTIAL 
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1.5 ELEVATOR AND FLIGHT DECK 

From the center-couch position, it's a very pleasant time 

period because I'd sit in the elevator and walk around up 

there on the flight deck and contemplate just about 

everything, including the outside world. 

CDDT was a very pleasurable experience, looking out 

over the whole beach. 

1 . 8  INGRESS 

While we were completing the countdown procedures, the 

number 2 rotation hand controller was raised to the 

launch position. At that point, it somehow managed to 

attach itself to the shock attenuator release on the 

lower left strut. It released after a good bit of work 

and coordination between Mike and Fred, the BCMP. It 

was relocked . No new procedure there; it just requires 

care and properly installing those handrests to avoid 

a recurrence of that problem . 

It would be well for the BCMP to assure himself that he 

knows how to relock any one of the strut releases that 

might come disengaged in this time period. 

The crew should know about the strut softeners just in 

case one of them gets pulled loose inadvertently in 

CO N FI D ENTI A L  
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flight. You should know how to reset them. This should 

be added to their list of things to learn. 

I don't feel that we really need life preservers on for 

launch. They interfere with what little mobility you 

have. It appears to me that in e:ny abort condition you 

don't need to make use of the life preservers and that 

it would be a fairly simple thing to get them out of the 

little pouches that are in the L-shaped bag. 

1.10 COMFORT IN COUCH 

Temperature was good in our spacecraft during both 

CDDT and launch. I didn't suffer any of the abnormally 

low temperature conditions that had been reported on 

some of the previous flights. 

The reason was that w: were flowing glycol through the 

secondary loop. I believe this was the first time they 

tried this. The secondary glycol loop pump was on and 

it was flowing through the suit circuit. heat exchanger. 

I don't know what Apollo 10 did, but I remember Apollo 9 

described this deal of going bypass on the heat exchanger 

for 15 seconds and all that. We didn't have to mess 

with that at a ll. Our procedure worked very well. I 

don't know who thought i t  up to use the secondary loop; 
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but it made the system very comfortable, and I re commend 

that they c ont inue to do it the way we di d it . 

1.12 VIBRATION OR NOISE SENSATIONS 

They c alled out everythin g .  Every t ime we were goin g t o  

feel s omething, t hey were very good about calling it up . 

We di d observe s ome b ooster valving. They called it out , 

and it was quit e  obvious when there was valving t aking 

place . 

CONFIDENTIAL 
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2 . 0  STATUS CHECKS AND COUNTDOWN 

2 . 2  COMM VERIFICATION 

Our prelaunch COMM checks were all reasonably good . 

It ' s  unfortunat e that , because of the location of that center 

panel , we do have to split the COMM and take the center c ouch 

off the pad COMM. I can ' t  say we  really suffered much on 

ac count of it , but it would be nic e  if there were some way t o  

make that switch posit ion change --either figure out some 

way to loosen the belt and get back up there and readj ust the 

COMM ,  or change positions in some way . 

2 . 4  G&C VERIFICATION 

GDC align was good . 

2 . 5 GROUND COMMUNICATIONS AND COUNTDOWN 

Communicat ions were excellent throughout the prelaunch phase . 

We had no problems with controls and di splays that I can recall . 

2 . 10 CREW STATION CONTROLS AND DISPLAYS 

They had that attenuation strut positioned very nicely so that 

I could see the altimeter . On the s imulator it ' s  very dif

ficult from the c enter c ouch to see the altimeter . They had 

rotat ed this handle on the X strut on the left of my seat so 

that I c ould see j ust about the ent ire alt imeter , whi ch is  

good. I think that ought to be a standard procedure . 

C O N F I D ENTIAl 
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2 . 11 DISTINCTION OF SOUNDS IN THE LAUNCH VEHICLE 

They c alled all those out . I thought they did an excellent . 

j ob of warning us of what to expect . Not that it really 

makes a heck of a lot of differenc e because you got to s it 

there anyway , but it ' s  nic e  to know . 

2 . 12 VEHICLE SWAY PRIOR TO IGNITION , SWING ARM RETRACT 

ALDRIN Well , it wasn't much of a j olt when that swing arm moved out 

ARMSTRONG 

and came back in again .  

No . It was reasonably smooth . I didn't really note any 

vehicle sway prior to ignition . 

C O N F I D ENTIAl 
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3 . 0  POWERED FLIGHT 

3 . 1  S-I C  IGNITION 

There really wasn ' t  much of a cue at all that I could 

recall . I can ' t  remember feeling much of anything before 

T zero . How about the rest of you? 

No . It was very qui et . You could feel the engines were 

starting up because there was a low amplitude vibration .  

3 . 2 COMM AUDIBILITY AT IGNITION 

COMM audibi lity at ignition was good. Noise vibration 

intens ity prior to release was minor . 

3 . 3 NOISE/VIBRATION INTENSITY , SHOCK AND 

CREW SENSATION PRIOR TO RELEASE 

There was low noi s e , moderate vibration .  I ' d  say 

light to moderate vibration .  I didn ' t  really notice 

much vibration until we released.  Crew sens ation 

prior to releas e i s  just about what you ' d  expect from 

Titan or from previous crew bri efings on the Saturn V .  

It was quite  mi ld prior t o  release , I thought . 

C O N F I D ENTI A L  
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3 . 4  HOLDDOWN RELEASE 

Now , release itsel f ,  I think we have a little bit of differ

ence there . I felt that I could detect releas e , and I think 

your comments were that perhaps you weren ' t  quite  so sure 

what the moment of release was . 

3 . 5  LIFT-OFF 

I can ' t  recall any sudden change that oc curred at that point , 

but it seems to me that there was a gradual sensation of 

upward movement . Then the vibration - well , it was more of 

an osc illation , I think , than a vibration . It certainly 

wasn ' t  j ust longitudinal ; it was a fair amount of motion in 

both the Y-direction and in the Z-direction . I don ' t  know 

what the frequency was , but I ' d  call it a couple of cycles 

per second . It was a little surpri s ing to me , and thi s 

start ed rather suddenly . 

About the time of lift-off , that ' s  what I thought . I 

c ouldn ' t  detect lift-off by the conventional means of sensing 

a transverse acceleration . However , the moment of lift-off 

was very apparent because this vehicle , which had been 

rigidly held , was now suddenly released and we were getting 

all manner of oscillations - X , Y ,  and Z ,  as near as I could 

CO N FI D ENTI A l  
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tell . All of a sudden , this thing changed character from 

a stat i c  to a �ynami c situation , and that was what I would 

call the instant of li ft-off . 

Concerning the noi s e/vibrat ion intensity at lift-off , it  

was my impression that the combination was rather severe 

until approximately the time of "Tower clear , "  at which 

t ime there was a s ignifi cant de crease . 

Yes , but would you say noise?  I would s ay vibrations . 

I thought the noi se level was much less  than I had 

expect ed .  The vibration was more . 

How about a rumbling? That is physically felt as much 

as heard . 

You don ' t  hear it in your ears . You feel it in your 

whole body . Whether that's noi se or whether that ' s  

vibration ,  I don ' t  know . 

I would agree that the noise  was low level . 

In terms of interference with communications , though , I 

think you would also have to s ay that it is  low level . 

That ' s  true . 

C O N F I D ENTIA L 
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Subj ectively , the fir st 10 to 12 seconds until tower clear 

took longer than I tpought it would. 1 would have thought . 

a long 10 or 12 seconds would have been over j ust like that, 

It was a long , long t ime before anybody gave "Tower clear ."  

It was right on time . I was looking at the event timer . 

Was it 14 seconds - something like that to tower clear ? 

I ' d  say 12 . 

I thought that the COMM c ame through quite c lear . 

Instrument observation was no problem during thi s time . In 

fact , some were a lot better because the lighting in the 

cockpit is better than in the simulator . 

But we all agree that there was a decrease in the vibration , 

osc illat ion , or rumbling that could poss ibly be  attributed t o  

reflections off the tower . 

I think maybe it ' s  j ust reflections off the ground. 

Ground reflections . 

ARMSTRONG It goes away at about the tower-clear time . 

ARMSTRONG I thought they were . 

C O N F I D ENTIA l 

• 



ARMSTRONG 

ARMSTRONG 

ALDl{IH 

ARMSTRONG 

COLLINS 

ARMSTRONG 

COLLINS 

CONFIDENTIAL 3-5 

3.13 MACH 1 AND MAX g NOISE LEVELS 

Well, I think I was surprised at how little these were 

apparent to me, and particularly Alpha. Alpha never came 

off zero throughout the launch, and I wondered if they were 

operating. 

3.14 CONTROL RESPONSE IN HIGH g REGION 

It was as smooth as glass going through the high g region. 

What causes it, we don't really know, but it could be the 

vehicle length away from the ground; characteristic length, 

or whatever you call it. 

3.6 LAUNCH VEHICLE LIGHTS 

Launch vehicle lights, roll program, pitch program, roll 

complete were on time, as were the rate changes. My impres

sion in the seat thro�ghout this phase, as well as the subse

quent first stage, was that of going over rough railroad 

tracks in a train in which vibrations occur in all three 

axes. 

That was a rougher ride than I expected. 

There were sharp bumps in each of the three axes periodically. 

Yes, that's right, and the gain of the system was pretty high, 

also. 

CONFIDENTIAL 
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3 . 11 CABIN PRESSURE (DECREASE) 

The valves worked as advertised and started decreasing as 

scheduled . 

You can hear those valves relieving , I think , from all three 

crew stat ions . 

While they were relieving , you couldn't hear too much else. 

I didn't think it was that bad . 

3 . 15  EMERGENCY DETECTION SYSTEM 

No problems . 

3 . 16 VEHICLE RESPONSE TO GIMBALING 

The outboard engine gimbaling was �ot really noticed, 

3 . 17 NOISE LEVEL VARIATION 

We were anticipating that· , but it was j ust a mot ion as I 

recall . There were several little j olts to your relaxing of 

the four g ' s .  That's how I recall it . 

I would say that we were well briefed on that . I mean there 

weren't really any surprises . 

3.22 DISTINCTION OF SOUNDS AND SENSATIONS 

There were sounds and sensations during the staging. 

CO N F I D ENT IAL  
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3 . 23 S-IC TWO-PLANE SEPARATION 

Skirt SEP, as I recall , was heard or felt or some observable 

characteristic ,  in addition to the light going out at the 

time ,  and I c an ' t  remember if it was a bump or a noise , but 

there was in addition to the fact . 

Thi s would give you a clue if the light s were not working , if  

something had happened at that point . 

3 . 24 S-II ENGINE IGNITION 

S-II engine ignit ion went smooth . 

3.25 GASEOUS PRODUCTS 

Now , that stuff that went oo zing forward . 

That staging - well , it was just like staging on the Titan . 

It seemed like to me that at staging the windows lit up with 

yellow , almost like a flash of light . 

Well , let ' s  see - S-IC . I didn ' t  like it either , because we 

were tossed forward , and I couldn ' t  look out the hatch . You ' re 

the only one that had a window at that point . I don ' t  remem

ber anyone saying too much about that . We ' ll get to that a 

little later on the S-IIC . 

C O N F I D ENTIA L 
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3 . 26 POGO OSCILLATIONS DURING S-II BOOST 

ARMSTRONG I didn ' t  note any . 

COLLINS Smooth - smooth as glas s .  

ARMSTRONG S-II ride was the smoothest I ' ve ever seen . 

COLLINS It really was . It was beautiful . 

3 . 27 INITIATION DF ITERATIVE GUIDANCE MODE 

ARMSTRONG Guidance initiate was as expected . 

COLLINS Tower went as advertised.  

3 . 28 Q-BALL TRANSIENTS AT S-II  IGNITION 

ARMSTRONG No Q-ball trans ients were noted at S-II ignition . I may 

have been looking at them . 

ARMSTRONG 

3 . 30 SCALE CHANGE , VEHICLE·RESPONSE , AND OBSERVATION 

Scale change was not utili zed . There were no unusual noi ses 

or vibration at this point in the.flight . It was all smooth . 

3 . 32 SECOND IGM PHASE RESPONSE 

ARMSTRONG The PM ratio shift was observable . You c ould feel g's 

decreas e .  

C O N F I D ENTI A L  
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3.33 LET AND BPC JETTISON 

Tower jettison - you could watch it go . There wasn ' t  any 

quest ion about it . 

3 . 34 GUIDANCE - INITIATE 

Guidanc e initiate was about as expected . The S-IVB staging 

and engine cut-off were . . .  

Anybody notice any exhaust c oming back on the windows when 

the BPC went? It seemed to be a pretty clear separation . 

I didn ' t  note any . I wasn ' t  looking out the window at that 

point . 

I was , and I didn ' t  notice any . Those windows , 2 and 4 were 

cle ar .  They didn ' t  have any deposits o n  them . 

3 . 37 S-II/ S�IVB SEPARATION 

The staging sequenc e is a long slow one . I ' m sure it was 

about equal to the simulated values we were used to . It 

seems like a long time in flight to get the S-IVB ignited, 

The S-IVB guidanc e was as expected .  

Any comment about the gimbal motors coming on? 

The motors were put on at 6 minutes  and all c ame on . 

CON F I D ENTIA L 
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Well , you can confirm them with the fuel cell flows , and 

that ' s  not something that reaches out and grabs you, If you 

watched those meters c arefully , you could definitely say that 

all four gimbal motors c ame on. 

I was looking at thi s sort o f  thing later . I found that 

observing them several times right at the time they were 

c oming on , you look at the current and you see that it's a 

fairly small but observable change in the fuel cell current , 

and then j ust about a half second later you begin to s ee the 

rise and flow. You can catch both of them if you look at the 

current first and then the hydrogen and oxygen flow . 

I j ust looked at hydrogen flow . They say that you have to 

be watching closely .  I f  you are , you can definitely say that 

they all four came on . 

3 . 42 AUXILlARY PROPULSION SYSTEM 

That was particularly noted during powered flight . 

3 . .  43 POGO OSCILLATIONS OF S-IVB 

No POGO oscillations . 

There ' s  a rou�her ride on the S-IVB than on the S-II . 

C O N F I D ENT IA L 
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No doubt about it . 

I wouldn't call it POGO, but it just wasn't as smooth. 

It was a little rattly all the time. 

It was a lot smoother than Stafford descr ibed h i s  ride . I 

think we had a different S-IVB than he had . 

PU shi ft was not i ceable . 

That was very not iceable . 

That was quite a j olt . About as much as one engine out . 

That ' s  probably about right . 

About the same change in thrust . 

3.44 SEPARATION LIGHTS 

Separat ion light s as advertised . 

3.45 DISTINCTION OF SOUNDS AND VIBRATIONS 

Sounds and vibrations we've commented on . 

3.50 COMMUNICATIONS 

ARMSTRONG C ommuni cations with the ground for the go /no-go went without 

a problem . There was a short t ime period in there when we 

didn ' t  hear anything . I think we gave them a call just t o  

make sure that w e  still had COMM . 

CONFIDENTIAL 
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Following the trajectory throughout boost was quite easy with 

the card that we had, and I found that we were within 20 to 

30 feet per second V
I

, and it seems to me,, 5 feet per second 

most of the time H-dot. Guess the altitude was a little 

lower, wasn't it? We might note that we did elect to have 

this trajectory card over part of the DSKY, which did cover 

up some of the status lights. The right-hand column of status 

lights were covered up. The ones in the LEB were observable 

in case any of those came on. 

Engine cut-off was smooth, and we were standing by to do a 

manual cut-off with the LV stage switch should cut-off not 

occur on time. 

We didn't seem to elbow each other quite as much as we had 

in some simulator runs. The suits are big and the elbows 

kind of stick out, but I didn't notice any interference 

with our activities. 

The only interference I noted was that Neil's suit pocket 

interfered with the abort handle. He was worried about that, 

and I was worried about that. 

The contingency sample pocket where it was strapped on the 

leg was riding right against the abort handle. We adjusted 

that as far to the interior of the thigh as we possibly 

C O N F I D ENTI A L  
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could to minimize the interference, but we still were con-

tinually concerned with the fact that we might inadvertently 

press that thing against the top of the abort handle. 

Before we go on, did you all note any numbers? I have 

written down here: apogee 103 . 9 ,  perigee 102 . 1 .  

They tell me that they have better sources. 

I'm just wondering why in our checklist we're not able to 

write down the CSM weight and gimbal motor numbers. We 

certainly ought to know what those are before flight and 

just confirm that those numbers have been set in. 

I don't know why you fool with them at all. They come up to 

you on the first PAD prior to the first burn. 

Everybody in the world knows what they are, and they ought 

to be in the checklist. 

I don't even know where they list them. The only other thing 

that I had on the launch phase was there was some peculiarity 

in the servicing of the oxygen quantity. Oxygen tank number 1 

had 90 percent on my gage, and oxygen tank number 2 had 

95 percent with a 5 percent differential, and they kept 

talking about some mission rule which allowed a maximum of 
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4 percent differential. All this was a little confusing to 

me. It sounded as if we got shortchanged in oxygen tank 

number 1 .  I'm not sure if that's true, and it even occurred 

to me that there might have been a slight.leak in tank num-

ber 1 .  I'm sure that there wasn't, or they wouldn't have 

launched us. A few words on that subject would have been 

nice. I think as a general rule if the loadings are not 

nominal, it would be nice to let the crew know that they're 

a little off nominal. It sounded like we launched in viola-

tion of the launch mission rule. 

Differential between oxygen tanks? 

Yes. It was 5 percent, and it sounded like the mission 

rule was 4 percent MAX .  And I was perfectly happy to launch 

with that if that was the only problem. I didn't want to 

bring it up on the loop and make a federal case out of it. 

On the other hand, it would have been nice to know. 

It only took 1 hour and 15 minutes to get through a perfectly 

normal launch with no problems. 

We started late. 
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4.0 EARTH ORBIT AND SYSTEMS CHECKOUT 

It appeared that the platform was in reasonably good shape 

and its values compared favorably with the MSFN ephemeris. 

Everything went smoothly. 

4.2 POST-INSERTION SYSTEMS CONFIGURATION AND CHECKS 

The insertion checklist is fine, as far as I'm concerned. 

After the insertion checklist, the items in the checklist 

on page L-2 and L-9 need some work to get them in the proper 

sequence. 

It's pretty hard to follow through on the time with all those 

things happening according to the time schedule that's on 

there, especially when you get down to the LEB. 

The one who goes down to the LEB is sort of jumping from one 

place to another and back and forth. Some improvement could 

be made on the order in which those items are. I sort of 

got lazy and decided not to fight the checklist world and I 

just had my own order in which I was going to do them regard

less of the order of the checklist. The follow-on crews 

ought to look at this section and have things rearranged to 

their liking for a minimum amount of moving around. 

For example: Step 7 on 2-9, the 20 minutes ECS postinsertion 

configuration, we were doing other things at that time and I 
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don't believe that we were in position to be doing that 

until after we passed Canaries. Each person is sort of 

operating on his own. We know we're going about in the 

various systems checks, and that doesn't fit into a real 

good timeline. 

An example here on page L2-8, item 4, EMERGENCY CABIN PRES-

SURE valve to BOTH. That check is made prior to anybody's 

going into the LEB. That's impossible to do; obviously, 

you have to be down in the LEB to see it. The man who goes 

down to the LEB --if he goes through steps sequentially as 

written in the checklist --would start jumping from one 

place to another back and forth. Some improvement could be 

made in the order. Now, I sort of got lazy and decided not 

to fight the checklist world. I just had my own order in 

which I was going to do them regardless of the order that 

is in the printed checklist. But to really be precise about 

it, the following crews ought to look at this little section 

and get things rearranged to their liking and for a minimum 

amount of moving around. 

Yes, well, for example, that step 7 on 2-9: During 20 min-

utes of ECS postinsertion configuration, we've been doing 

other things at that time. I don't believe we were in 

C O N F I D ENT I A L  



ARMSTRONG 

(CONT'D) 

COLLINS 

ARMSTRONG 

ARMSTRONG 

CONFIDENTIAL 4-3 

position to be doing that until after we passed Canaries. 

It was approaching 30 minutes, it seemed to me, yet we had 

done several other things ahead of that point. Each person 

is sort of operating on his own. We know what we're going 

a bout in the various systems checks, and it doesn't fit into 

a good timeline. 

This is a small example here: Page L2-8, item 4, EMERGENCY 

CABIN PRESSURE valve to BOTH. That check is made prior to 

anybody's going in the LEB. That's impossible to do. Ob-

viously, you got to be down in the LEB to see it. Yet it's 

listed prior to the time the CMP goes to the LEB for the 

main regulator check. Just little things like that, the 

sequence here is cra zy. And, as I say, I was lazy and 

didn't get it straightened out in the checklist world. I 

just went through it.in my own fashion. But to be precise 

about it, the following crew should go through this one time 

and rewrite this in a more efficient fashion. 

4.3 INITIATION OF TIME BASE 6 - AWARENESS 

Okay. Initiation of time base 6. I think we'll postpone 

that. 

4.4 ORDEAL 

Now then, ORDEAL: We used a system where the CMP was already 
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in the LEE and under the couches, released the latch on the 

ORDEAL, and let it float up to the CDR who was still 

strapped down in the couch that was no problem. 

Here again, that probably should be a checklist item if 

people want the CMP to do that, as we did it. Then it 

probably ought to be written in his list of things to do. 

That worked well for us, I think. 

Worked fine. 

Optics Cover Check. 

The only thing I can say as a general rule is it goes back 

to this thing about becoming ill. And that is, if you're 

really worried about anybody becoming ill, the guy you're 

going to worry about is.the one who's rattling around down 

in the LEE. In our flight, that was I and I was also the 

one who would be doing the transposition and docking. So 

I was trying to move around with minimum head movements and 

go minimum distances and so forth. But on the other hand, 

if you're convinced you're not going to be sick, well t�en, 

all those things go away. It's sort of a nebulous area. I 

don't know what to do about it. 
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Well, it's something you can't afford to get ahead of your

self and be moving around too fast. If there's any question 

at all and I think we all played it very cautiously until 

each of us in our own particular way realized that it was 

just no problem. As we adapted to it, we could go about 

any kind of movement that we wanted without any particular 

concern, But the stakes are pretty high and you can't af

ford to let these things get the best of you. 

4.5 OPTICS COVER JETTISON (DEBRIS) 

I heard a little noise, but I saw no debris and I could not 

verify that they had jettisoned. I looked through both 

instruments and I couldn't see that they had jettisoned. 

4. 6 SCS ATTITUDE REFERENCE COMPARISON 

Okay. 

It went well, No problems. 

4.7 SM AND CM RCS 

We did hot RCS checks on the service module RCS prior to 

TLI. The intent here was to assure ourselves that we did, 

in fact, have an operable control system and that our hand 

controllers could, in fact, talk to something before 

committing ourselves to a lunar trajectory. We did that in 
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MINIMUM IMPULSE and it was extremely difficult to hear the 

thrusters firing. It was impossible to read an effect on 

any indicator in the cockpit. 

This is with helmet and gloves on. 

Helmet and gloves on. So we were pleased when the ground 

said they could, in fact, see the thrusters firing. We did 

have to repeat one which they didn't see. 

I don't recall why we had the helmets on at that point. 

We didn't take them off? 

We took them off and we put them back on, 

That should have been with at least one man with his helmet 

off so he could hear it. 

Right. 

Well, on the other hand, if you scheduled it over the States 

and the ground verifies it, you don't much care. 

I was satisfied that we did, in fact, prove the point that 

we wanted to prove. 

C O N F I D ENTIA L 



ARMSTRONG 

ARMSTRONG 

COLLINS 

ALDRIN 

COLLINS 

C O N FID ENTIAL 4-7 

4 . 6  COAS INSTALLATION AND HORIZON CHECK 

Unstowage; COAS installation: I don't recall any points 

there. 

4. 9  UNSTOWAGE AND CAMERA PREPARATION 

We had the TV camera preparation also in the same time 

period; any comments there? 

Well, again, this camera preparation probably should be 

written into the checklist on page L2-9, in a bit more 

detail than it is. 

Well, on 2-13 in detail, but do you want it sooner? 

Well, this is when you're unstowing it, because really all 

it says is cameras and that really means the 16-mm plus the 

70-mm and the various lenses. You hand them up and you get 

the bracket from Neil. It's really sort of an assembly 

process there. This is sort of a dealer's choice, but I 

suggest that the following crews give some thought right 

on page 2-9 to deciding what cameras they want to unstow 

or what they want to do with them and how they're going to 

do it. Otherwise, they're going to have another trip back 

down to the LEB which really isn't necessary. 
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4 . 10 DOCKING PROBE 

I think they're attempting to recall anything that might 

have gone abnormally. 

There were no findings in that docking probe. 

4 . 12 COMMUNICATIONS 

Communications were more or less in and out in earth orbit. 

Sometimes there was quite good S-band through the various 

stations; othertimes, it was only medium. 

4.14 COMMENTS ON EARTH-ORBITAL OPERATIONS 

Any comments on the earth-orbit operations? 

I think, in general, that's a very nice timeline. We 

hammered away at it enough to where we're only checking 

those things that really should be checked and there's 

plenty of time available·to check them in a leisurely 

fashion. I think that's a nice timeline. 

How about the alignment? On the Saturn? 

The platform alignment? 

Yes, torquing angle we got from the ground and the alignment 

they gave us -

Yes, I didn't know what to say about that. I think that's 

probably within normal tolerance. 
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Yes. 

The alignment at ORB RATE is no problem as other flights 

have reported, 

4.18 EMS DELTA-V 

Okay. EMS DELTA V. No problems. 

4.19 SCALE CHANGE 

Scale change, systems, engine alignments, GO for TLI, and 

then - -

Glad to get it - no prob�ems. 

Well, I think it's worthy to note that we did intend to have 

the TV camera out. It did not seem to crowd the timeline, 

trying to get those pictures coming up on the West Coast, 

We still seemed to have a very comfortable approach to TLI. 

That's right, Of course, that's where we said we weren't 

going to fool with the television if we were rushed or be

hind the timeline. 

4.23 DRIFT TEST 

The drift test has to do with your alignment, I guess. 

- and also with the GDC drift, which was acceptable . .  
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4. 24 CREW READINESS AND COMFORT 

I think we were ready fqr TLI. We were unrushed and had no 

problems there. 

4.25 SUBJECTIVE REACTION ON WEIGHTLESSNESS 

Well, perhaps a little bit of fullness in the head. 

I didn't notice that quite as soon coming on as in Gemini, 

Yes, I didn't feel that it was as marked. as I had remembered. 

It1s so slight, that if you have anything else in your mind, 

you just try to ignore it, I mean, it's not any big effect. 

Well, there's the feeling that your face tends to lift up a 

little bit. 

Yes, it does. Your eyes are puffy. 

A sensation of head-down position. I guess I had tliat 

sensation and expected it and thought it ought to be there, 

because we were head-down. 

Vertigo spatial disorientation. 

No problems. 

None. 
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As far as I was concerned , there wasn ' t  anything really to 

be alarmed about in the least . I do think that the fact 

that you've been through it makes a good bit of differenc e .  

There was a good bit made of this sort of thing befor e the 

flight , and I think someone who had not flown before would 

have been a little bit overly concerned . 

Yes , we wer e probably a little bit overly appr ehensive about 

this area , because there had been so many comment s on it in 

r ec ent flights;  we j ust didn't run into any problems . 
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5. 0 TLI THROUGH S-IVB CLOSEOUT 

5. 1 TLI BURN MONITOR PROCEDURE 

The procedure went very well. 

Except yaw. 

No, the yaw was perfectly on, but the pitch showed approxi

mately a l-l/2-degree bias from the value that we would have 

expected. That is to say; with the ORDEAL set in a LUNAR/ 

200 configuration, and being at the proper point on the min

ute each minute prior to ignition. The pitch attitude was 

indicating about l-l/2 degrees higher, that is, 1-l/2 degrees 

to the right or plus 1-1/2 degrees from zero. We expected 

approximately zero. I think this would be wise to look at 

that carefully with DCPS training guide with respect to the 

adequacy of that procedure and see where that little bit of 

difference occurs. Other than that, the TLI monitoring went 

just as expected. 

But that was an instrument that was used to make changes if 

we were in control. The closing of the loop was really the 

observation of the H-dot which was surprisingly close. At 

each 30-second period, we closed the DSKY and looked at the 

H-dot and it was amazingly close. Of course, there get to 
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be some pretty good H-dots at about 4 minutes and 30 seconds 

at about 2200 H-dot; and I don't think it was off more than 

10 ft/sec at that point, so much closer than we've seen in 

any simulations, right in the groove. 

Had we gone to manual TLI, then we would have probably been 

a little bit off in pitch. I think we had soon seen that 

our H-dot was beginning to get out of bounds and we made a 

correction, but we should understand that a little better. 

5. 2  S-IVB PERFORMANCE AND ECO 

S-IVB performance and engine cut-off were outstanding. 

The time of the burn. 

Burn time was not quite book value, there. Did we write 

that down in our checklist? Burn time? Give them a burn-

status report? 

As I recall, it was a little longer than normal. 

No, as I remember, it was like a couple of seconds off in 

burn time, but I just don't recall now what the difference 

was; but other than that, it went very well. 

Let me just note some numbers here that was recorded at 

freezing the DSKY after cut-off and you are bound to miss 
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that by a couple of seconds . The expected VI was 35575 and 

I reported 35579 ; the H-dot expe cted was 4285 and I have 

4321 ; and , of course ,  H-dot was building fairly rapidly and 

that ' s  not quite a mile a second , so the expected altitude 

was 174 and we read 176 . The EMS was 3 . 3  plus . 

ARMSTRONG Yes , we knew , when the EMS showed only 3 ft/sec  off in a 

10 000-ft/sec  burn , it was going to be pretty good to us . 

5 . 3  UNSTOWAGE AND PREPARATION OF CAMERAS 

ARMSTRONG No problem. 

ALDRIN 

.AI.DRIN 

ALDRIN 

5 . 4  S-IVB MANEUVER TO SEPARATION ATTITUDE 

It was right on s chedule and no comment . 

5 . 5  PRESEPARATION CONFIGURATION 

No problems . 

5 . 6  MCC GO/NO GO FOR PYRO ARM 

Well how about that high o2 flow anomaly that I think the 

ground pi cked up? 

ARMSTRONG Yes , I gues s  that ' s  right . 

ARMSTRONG Good . 

5 . 9  S-IVB/IU CONTROL SYSTEM PERFORMANCE 

C O N F I D ENTIAl 
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5 . 11 S-IVB TANK PRESSURES 

ARMSTRONG Good. 

5 . 12 EDS OPERATION 

ARMSTRONG All on time . 

5 . 13 PYRO OPERATION 

ARMSTRONG No problem.  

COLLINS 

5 . 14 SEPARATION FROM SLA 

The only comment on separation from SLA is  the general c om

ment about the EMS during the separation , turnarovnd , and 

the docking was that the EMS numbers got confused . The EMS 

got j olted and did not record some acceleration that it 

should have or it recorded some that it should not have; I 

don ' t  know which i s  the case . I used the EMS as an indicator 

after turnaround as to ho� much DELTA-V to apply thrusting 

back toward the booster . When I got to that stage of the 

game , the EMS numbers made no sense at all . They were 

1-1/2 ft / sec in error , and at docking , that situation con

tinued. The EMS number that I j otted down at docking was 

99 . 1 .  There ' s  no way that the EMS c ould read 99 . 1  at dock

ing . 

As I recall , I thrusted away from the booster until the EMS 

DELTA-V c ounter read 100 . 8 ,  j ust like the procedures said.  
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Then I thrusted minus X until the DELTA-V counter read minus 

100 . 5 . I think I thrusted plus X until it read minus 100 . 6 .  

The point where the EMS was in error came after that . That ' s  

what I don ' t  understand . When I completed the turnaround 

maneuver ,  the EMS should have read minus 101 . 1  and it di dn ' t .  

It read down in the 90 ' s .  At docking , when i t  should have 

read 101 plus , it read 99 . 1 .  So there i s  a funny there in 

the EMS . 

5 . 15 HIGH GAIN ANTENNA ACTIVATION 

That took us quite a while . 

You did that later.  

Ye s , we di dn ' t  get that done until after docking . 

5. 17 TRANSPOSITION 

Transposition and docking , in general , worked in flight just 

as it worked a couple of times in the s imulator . I went 

MANUAL ATTITUDE PITCH to ACCEL COMMAND , and I started to 

pitch up . After 10 or 20 degrees of pitchup , when it was 

definitely establi shed that the attitude error needle in 

pitch was full scale high ( indi cating that the DAP wished 

to continue the maneuver in the same direction in whi ch I 

had started it ) , then I went PROCEED and MANUAL ATTITUDE 
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PITCH to RATE COMMAND . Then , just as in the s imulator , the 

DAP rolled itself out . It c eased its pitch rate . I don ' t  

understand that . At the time , Buz z  said  that I had forgotten 

one PROCEED . As I recall , I went through thi s turnaround 

procedure exactly as the checklist was written . In the 

s imulator , sometimes it worked like magic and other times 

it wouldn ' t .  In flight , it worked j ust exactly like a bad 

simulator did . MIT or G&C people should check and see what 

if anything is  wrong with thi s procedure . If I were going 

to fly thi s flight over again , I would say it doesn ' t  matter 

if you pitch up or down . You ought to put those NOUN 22 

values in there , hit PROCEED twice , and let the spacecraft 

turn it self around . You ' re going to get around within 

30 or 45 seconds anyway . It ' s  such a neat , simple , clean , 

easy procedure to do that way. The way we ' ve got it de-

signed , to make sure that we go pitchup instead of pitch� 

down , sort of mixe s apples and Qranges : Let the DAP do it , 

then you take control away from the DAP , then you give it 

back to the DAP; and , for reasons unknown to me , sometimes 

it works and somet imes it doesn ' t .  

I ' d  say that the manual proc edure i s  probably the best . That 

would be my preference .  
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Thi s is something that I 'm sure Apollo 12 and other flights 

will want to mas sage . I ' m firmly convinced that the way to 

save gas on that maneuver is to let the DAP do it . Make it 

a totally automati c  DAP maneuver . The price you pay for that 

is  that you never know whether it ' s  going to pitch up or 

down . This  is not important . In an effort to save gas and 

to as sure that we always pitched up , I ended up wasting some 

gas . 

5 . 18 STABILIZATION AND ALIGNMENT AT 50 FEET 

My procedure was worked out so I ' d  be 66 feet away from the 

booster at turnaround.  Because of these delays and because 

of the fact that the DAP kept trying to stop its turnaround 

rate , I would say that we were about 100 feet away from the 

booster when I finally turned around .  This cost extra gas 

in getting back to it . I don ' t  know how much extra gas , 

they said 12 to 18 pounds over . I don ' t  know how much they 

allocated.  I think it was 60 or 70 pounds . That whole 

maneuver probably cost 80 pounds . In the simulator , doing 

it completed automated , I can probably do it for 30 to 

35 pounds . The di fference between 30 to 35 pounds and prob

ably 80 pounds was just wasted gas . 
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5 . 19 DOCKING 

Docking , as in the simulator , was very easy . I did have a 

slight roll mi salignment . I knew I had a slight roll mi s

alignment , but everything else was lined up . Rather than 

diddle with it and make a last-minute correction , I jus t  

accepted it . It turned out later to be 2 degrees in the 

tunnel . 

5 . 20 PHOTOGRAPHY DURING TRANSPOSITION AND DOCKING 

We used the 16-mm camera . We used the settings that were 

listed in the checklist . We ' ll just have to look at how the 

film turned out before we can say too much more about that . 

I did use a fair amount of film and I think the pictures 

should come out reas onably well . 

5 . 21 CSM HANDLING CHARACTERISTICS DURING DOCKING 

Absolutely normal . I doc.ked in CMC , AUTO , narrow deadband 

with a 2-deg/sec rate . I went to CMC , FREE , at contact . 

Docking alignment was fine . 

5 . 23 ADEQUACY OF SUNLIGHT 

More than adequate . There was plenty of sunlight . CSM 

docking lights were not required . The COAS ret icle bright

nes s , even with that filter remove d ,  was still quite dim at 
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points during the docking . It is di scernible if  you really 

look closely .  At the end when you need it , it ' s  more visible 

than it is 20 to 30 feet out . I would say that the COAS is  

marginable , but satis factory . 

5 . 24 CABIN PURGE AND LM/CSM PRESSURE EQUALIZATION 

I believe all that went just about exactly as per the numbers . 

We went PRESSURE EQUALIZATION valve to OPEN . Where it says 

go to A ,  we went to 3 . 8 .  That ' s  where it stabili zed .  Repres-

sure 02 only brought it up to 4 . 4 .  That gave us a DELTA-P 

of near zero . There wasn ' t  any cycling back and forth . There 

was j ust one cycle open and that ' s  as far as it went . 

That cycling back and forth only applies if you have a problem 

when you don ' t  have in the full volume of the LM .  

5 . 25 CONFIGURING FOR LM " EJECTION , DOCKING PROBE , VENTING 

LATCHES , UMBILICALS , POWER , AND TEMPERATURE 

Okay . The only funny here was when I opened the hatch to 

get into the tunnel , there was a peculiar odor in the tunnel . 

This odor was not exactly the same as burned electrical 

insulation .  

You commented that the wiring i n  the cables seemed t o  retain 

this odor . 

T 
. . ... 
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I think that this i s  just normal . Fabric will retain an 

odor where metal will not . 

I ' ve noticed that same odor as characteri stic of some of 

these  new materi als we have . A lot o f  the bags , when you 

get them right close to yo� , have thi s  same burned-insulation 

odor.  I ' m not sure if  that ' s  it , but that might explain it . 

I don ' t  know. My first impression was that something was 

burning or had been burned inside that tunnel . I went over 

every inch of wiring and all the connectors . I got a flash

light and looked at everything . It all looked absolutely 

normal . We chose not to  di scuss it with the. ground because 

we hadn ' t  popped any circuit breakers and everything looked 

normal . It seemed like evidence of a past problem rather 

than an exi sting one . 

I think it would be a good idea for subsequent crews to sni ff 

around and smell what this probe and umbili cals smell like 

beforehand. 

They don ' t  smell anything like that . Thi s was a sharp odor . 

I mean thi s was enough to knock you down when you opened the 

tunnel .  It was one strong odor . 

This stuff had been exposed to a vacuum . 

C O N F I D ENTIA l 



COLLINS 

C O N F I D ENTIA L 5-11 

It had been expos ed to the boost environment , too . I don ' t  

know how stuff would get under there with the BPC on . The 

BPC doesn ' t  leave until you ' re darn near in a vacuum . Despite 

that , I thought that perhaps there was some odor associated 

with the high temperature of boost that had somehow gotten 

through the BPC and through that little tunnel vent line into 

the tunnel area.  It sure smelled,  and it smelled a couple 

of days later coming up on LOI . When I went in to act ivate 

the LM, the odor was just as strong . 

All these  lat ches made . Latch number 6 ,  which is  the one 

that had acted up a little bit down at the Cape during tests , 

was the only one that needed one actuation to cock rather than 

two . Other than 6 ,  all the others said that they were going 

to require two pulls to cock and they di d .  All that hardware 

worked well . 

We followed the checklist . We extracted in CMC , FREE , and 

then went to DAP control and fired the aft thrusters for 

3 seconds . We went to CMC and DAP control 5 seconds after 

spring actuations . Neil and I both read a memo put out by 

MPAD , saying that for some failure modes you weren ' t  supposed 

to do that ; instead use SCS control . Ken Mattingly and I 

spent a lot of time the last couple of days before the flight 
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trying to check all that out . It turned out to be sort of 

a witch hunt . For future flights , they might check into 

which is the best control mode for extracting the LM . I 

think it ' s  okay the way we did it ; but , if one of the springs 

gets hung up and throws you sideways , it may be better . to do 

that maneuver under SCS control rather than CMC , FREE . 

5 . 28 VEHICLE DYNAMICS OF CSM/LM 

DURING EJECTION FROM S-IVB 

There were no abnormal dynami cs . The thing backed out abso-

lutely symmetri cally as far as I could tell . 

5 . 29 ADEQUACY OF ATTITUDE CONTROL AND STABILITY 

The S-IVB was always very stable prior to , during , and after 

1M separation . SM RCS plumes had absolutely no effect on 

visibility or on S-IVB stability . 

5 . 32 EVASIVE MANEUVERS 

We thought at one t ime we might be somewhat rushed during 

that time period.  It turned out that was comfortable and 

we were prepared to do the evasive maneuver .  We could have 

done it 5 or 10 minutes earlier than it was called for . 

Luckily , it is  not a maneuver that is time-critical .  I think 

the present scheme of causing the S-IVB to overburn by 
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2 meters per second , and then intentionally burning the SPS 

for 3 seconds to compensate for that overburn appears to be 

a s ound procedure . I recommend no changes to it . 

I did notice the oxidizer unbalance to start out because it 

was bouncing around , but I have a note down here on the eva-

sive maneuver that it changed from minus 180 tq 130 decrease . 

That ' s  only 3 seconds of burn , but you could see that this  

thing was in  its  decrease position all the time , which is 

what we expected .  We j ust left it alone during that short 

burn . We got the first gimbal motor off a little bit before 

I was able to confirm it , so we had to go through a little 

rain dance of turning that back on and then back off again.  

That took a little extra time , and we us ed up a little extra 

amp-hours out of the batteries , but the ground did confirm 

it or at least try to confirm that we did get that gimbal 

motor off .  

5 . 34 S-IVB SLINGSHOT MANEUVER 

Now , we never saw that . It seems like the attitude they 

gave us was not correct . 

It was quite a while before we picked up the S-IVB , and it 

was rolling with a little bit of oscillation , a little coning 

effect . It definitely had a good roll to it moving away . 

1 
- .. . 
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Thi s was during the nonpropuls ive part of the vent and you 

could see two streams coming out of either side as the oxi-

di zer was vented out . Exactly opposite to each other were 

two cones going out . I guess  the cones were 30 degrees out 

one side and 30 degrees out the other , so it was definitely 

observable . 

But s omething appeared to be wrong with the attitude they 

gave us . I don ' t  know whether they mi sc alculated or what , 

but they gave us an attitude to see the slingshot out the 

hatch window. We confirmed that we were looking through the 

correct window , and it wasn ' t  there . 

5 . 35 S-IVB VENTING OPERATION 

I don ' t  know what to s ay about that . I guess  it went nor-

mally . 

5 . 36 PROPELLANT DUMP DURING SLINGSHOT MANEUVER 

We didn ' t  make use of that procedure of keeping -- we didn ' t  

use i t  t o  any advantage of having the other state vector 

keep track of the S-IVB . It sounds Mickey Mouse ,  but it 

could have been some as s i stance in telling us where the 

S-IVB was . 

ARMSTRONG Yes . 
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A range rate and a VERB 89 . I don ' t  know whether it ' s  of 

any value ; the other guys considered it anyway . 

I think that thing of watching the S-IVB is  j ust the dealer ' s  

choice anyway . There ' s  no need to watch the S-IVB . It ' s  

j ust that if  you ' re goi�g to go to all the trouble of getting 

the ground to compute three angles with whi ch you should be 

able to see the S-IVB out a certain window , then you ought 

to get the correct angles � 

5 . 37 EDS DEACTIVATION 

Nothing to say about that . 

5 . 39 S-IVB CLOSEOUT 

I don ' t  know what to say about that . 

5 .  40 DOSIMETER 

In general , we got very little radiation .  O f  course ,  we 

were going through the Belts about this time . I don ' t  recall 

that we looked at the radiation-survey meter . Did we do 

that ? Did anybody look at that? I don ' t  believe that was 

called out . We gave daily dos imeter readings , which as far 

as I ' m concerned fall in a sort of a gee-whi z category . It ' s  

just information of very little value to anybody . They have 

other sources for it , and . I  suppose it goes on somebody ' s  
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graph somewhere for posterity . Other than that , I don ' t  

have anything to say about it . 

It wasn ' t  called out . 

And the dosimeter we j ust gave them a once-a-day reading on 

that dosimeter • .  

5 . 41 WORKLOAD AND TIMELINES 

Just in general , I thought all these workloads and timelines 

were quite reasonable and had been well worked out by previous 

crews and I ' d  recommend no changes to them . I thought that 

whole first 3 or 4 hours worth of activity was well thought 

out , and we were never rushed and we were never behind. 

Well , our positioning of di fferent people in di fferent seats 

was a little unique , so it ' s  a little di fferent , I think , for 

other flights . 

Yes . Well , our seat position is  a separate subj ect in itself . 

As far as being hurried , we were not , although the first 

5 hours of the flight I thought were quite reasonable ,  and 

that ' s  all I have to s ay .  
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6 . 0  TRANSLUNAR COAST 

6 . 1  IMU REALIGNMENT 

We realigned the IMU in Earth parking orbit. The next 

time we realigned it, we were, I guess, inertially fixed. 

I remember now that our X-torquing angle was 0 . 172 degrees 

the first time, which seems excessive to me. We asked the 

ground to verify and they said it seemed excessive to 

them and to go ahead and redo it. So I went through P52 

a second time. Instead of a minus 0 . 172 I got a 

minus 0 . 171 . The results were repeated; therefore, the 

ground said go ahead and torque them, and we did. I 

don't understand why that torquing angle was that large. 

I guess it was an uncompensated X-drift, which they later 

compensated for more accurately, because the platform was 

well within its limits during the remainder of the flight. 

Yet this does seem like a large torquing angle. 

Another general comment about the IMU was I couldn't get 

consistent star angle difference numbers. At various 

times in the flight, I got either 5 balls 0 . 01 or 0 . 02 ,  

and there was no correlation. As a matter of fact, there 

was negative correlation. The more time I took and the 

more precise I attempted to be, the more often I got 0 . 01 .  
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On a couple of marks , when I got 5 balls , I know that I 

was not pr ecisely centered when I took the mark . So , I 

think that there was some small bias in the sextant . 

6 . 2  DOFF PGA ' S  

There were , as far as I can recall , no surprises in 

doffing the PGA ' s .  

Buz z took hi s off first . 

We were going to stow that from the back , and I was going 

to be the last one to put it on . Anyway , you were going 

to put yours on before I did .  

A s  a result o f  a day that we spent i n  the CMS practicing 

taking the suits off and stowing them in the right place , 

in the right order , and so on , we decided to put all suits 

in the L-shaped bags : Mike ' s  in the top , Buzz ' s  suit 

in the bottom section to the rear towards the upward 

edge or the head end of the couch , and mine in the lower 

part of the L-shaped bag in the lower section . That 

worked fine . 

All three suits did go in the L-shaped bag satisfactorily 

and could be stowed there. We left them out though for same 

period of time prior to stowing them to allow them to air out 
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since they had been worn for a signifi cant period of time 

prior to this . We wanted to try to dry them out before 

putting them in the bags for three days . That worked as 

planned ,  and we think that ' s  a reasonable procedure . 

Folding them , taking a little bit of care , seemed to pay 

off when you got to the point of wrestling with them to 

stuff them in , if you did it in a somewhat methodical way 

like putting one arm ring inside the helmet ring , and 

putt ing the other one in the chest . I actually took all 

the zippers off , then folded it over the gas connectors , 

and then ran both legs over and around and got it as tight 

as possible before putt ing it in . Well , it went in s ide-

ways . It seems to fit into position quite well . No doubt 

about it ; it was a bit of a wrestling match to do this and 

stuff it in . It ju�t took a little bit of extra time and 

effort . 

Maybe we ' re a little over protective , but I doubt that 

you could really damage those airlock connectors and 

helmet rings and so on . It was our intent to treat those 

with as much caution as we could , since we were really 

committed to their successful operation later . 
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6 . 3  OPTICS CALIBRATION 

Optics calibration worked all right . 

6 . 4  PHOTOGRAPHY ; EARTH AND MOON 

We didn ' t  photograph the Moon at this time ; the Earth we 

did . 

6 . 5  SYSTEM ANOMALIES 

At this time , I think , we were start ing to home in on 

the 02 flow discrepancies . 

Yes .  

I ' m  not sure we understand it completely . · The gage was 

not , apparently , indi cating the correct flow level and was 

varying with time . That ' s  an indication for what we think 

might be  a pa.rticular flow varying with time . It is  evi

denced by the fact that the quad accumulator cycle flow 

rate continued to decrease until it got down to about 0 . 3 , 

and then it went back up to 0 . 4 .  

It would register around there each time . Then it seemed 

to go up almost to the safe value . That led me to believe 

that there was nothing wrong with our gage . 

Sounds like the gage was operable but out of calibration . 
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Right . 

We spent a lot of time with EECOM before the flight dis

cussing what items to check and what items not to check . 

I suppose as long as we have spac e flights , we ' re going 

to have philosophic al disagreement s on how exhaustively 

we want to check all the equipment . My personal philosophy 

is  that if you don ' t  have some reason to believe that it ' s  

broken , leave it alone . Don ' t  fool around with it . 

FOD·, of cour s e , has a numb er of mi s s ion rules that require 

verification of each and every component of each and every 

system to make sure that they ' re not going to violate one 

of the mis.sion rules . I can understand their viewpoint . 

Maybe the truth lies somewhere in the middle . We ended 

up after many , many discus sions including the operation 

to make sure that the glycol was flowing satisfactorily 

through the secondary radiators without any leaks and to 

make sure that the secondary water boiler was functioning 

properly . We did that pre-TLI . Then pre-LOI , we checked 

only for gross radiator leaks and did not check sec ondary 

wat er boiler operation . 

It wasn ' t  really a di fficult time-consuming task . It went 

very smoothly . 

1 
. . . . . . 

C O N F I D ENTI A L  



6-6 

COLLINS 

C O N F I D EN TIA L 

It ' s  a question of whether you want to do it . For example , 

on the secondary glycol radiator leak check , the secondary 

glycol loop has been bypas sed , that is , no fluid has been 

allowed to go through the radiator . You put the valve from 

bypas s to flow for 30 seconds , turn the pump on , and allow 

fluid to flow through the radiator . Then you confirm that 

there is no leak by checking the ac cumulator quantity and 

making sure that it does  nQt decrease .  So what happened? 

In this case , ac cumulator quantity decreased by about 

4 percent . This  had never come up before . The ground 

suspect ed that it was due to  thermal characteri st ics  in 

contractions or expans ions in the system , and not a leak . 

It dropped and then stabilized . I preferred to  leave 

that equipment alone rather than mess with it . 

I guess  there was no leak . On the other hand , we could 

have gotten into a big argument over a suspected leak 

even to the point where you might have to delay TLI by a 

revolut ion . If you don ' t  have concret e evidence that 

something has malfunctioned , and it ' s  your backup system ,  

leave it alone . Don ' t  mes s  with it . 
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6 . 7  CHLORINATE POTABLE WATER 

We did this onc e a day before bedt ime . The little 

inj ector as sembly got more and more di fficult to operate  

a s  each day went by . The chlorine tends to st ick and 

corrode the screw threads . What started out to be a 

fairly low torque application , towards the eighth day got 

to be a fairly di fficult task to screw the container down 

so that the chlorine capsule in it would get squashed . 

We also got some leakage the first day due to the fact 

that I did not have the threads fully engaged . It felt 

to me as if I did have the threads engaged . However , 

when I started screwing it down , I found I didn ' t .  

Chlorine was escaping , and I had t o  get the towel out and 

mop it up . After that , I didn ' t  have any trouble with it . 

I found myself invariably want ing a drink of water after 

we chlorinated the water . You couldn ' t  do that unless 

you put some in' the bag ahead of time . We should have 

done that . It j ust didn ' t  occur to us until afterward . 

I c ertainly don ' t  think it ' s  worth changing the system 

for mainline Apollo . For future spacecraft , you ' d  c er

tainly like some built-in way of as suring yourself of a 

germ-free water supply without having to go through this 

kind of procedure . 
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6 . 8  COMMUNICATION SETUP FOR REST PERIOD 

The way that the flight plan handled it was a little 

involved . We were in a translunar switch setup . It 

would say each time for rest period go to lunar coast 

except for such and such . In the LM , we had a fairly 

simple way of handling it . We j ust labeled , straight on 

down the line , the position of the switches .  We could 

probably come up with something similar to  this . It could 

include j ust a certain set number of switches that are 

all S-band. You j ust make a quick check of all these  and 

have them in the right configuration , instead of having 

to refer back to the systems management bo·ok . Keep that 

checklist out of the flight plan , and keep it in the 

checklist . 

The checklist is  pretty long , so you end up with a fairly 

complex piece in the flight plan and also a complex list 

in the systems book . 

But the flight plan does  have two sleep mode options : 

high gain or OMNI . So , you really have more than you 

need in the flight plan . 

We insist that we only go in the ONMI mode during sleep 

periods . We decided that it would be best . 
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They were all right . There were als o  t imes when we had 

c ommunicat ions dropout that I don ' t  think were explaine d .  

I had the feeling tha� there were a lot o f  ground antenna 

switching problems . There would be t imes when we really 

should have had s ound and we didn ' t .  It was due to s ome 

s ort o f  a ground problem . It s eemed t o  me that there 

were a lot more of thos e problems on this fli ght than 

there were on Apollo 8 .  

You probably noticed that i n  the Cent er ,  too , handovers 

and swit ching . 

We chose not to c ontrol it on board , switching from one 

OMNI to the other . We let the ground handle the whole 

thing , and they j ust have a choi ce between two OMNI ' s .  

They are go ing to run into some dropouts invariably . 

The PTC rate we used was 0 . 3  deg /se c .  For the crew t o  

swit ch OMNI ' s  manually and go around A ,  B ,  C ,  D during 

the t ime when they ' re awake i s  really too much of a j ob ,  

becaus e you ' re having to swit ch OMNI ' s  appr oximat ely 

every 5 minutes . 

It 1 s 18 minutes . 
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So , I think it ' s  a correct decision to  let the ground 

switch between opposites B and D OMNI antenna rather than 

having us switch manually A ,  B ,  C ,  D ;  but I guess  the 

ground needs some refinement in that procedure because we 

did have a number of cases of COMM dropouts ,  and later on 

in lunar orbit , it was even more s o .  

6 . 12 PREFERRED PTC MODE AND TECHNIQUE FOR INITIATION 

COLLINS There are all sort s of real· varied funnies in the check

list (page L9-6 ) for how t o  get into PTC . Now , j ust for 

example , during the period when you are waiting for the 

thruster firing activity to quiet down , there ' s  a 

20-minute nominal wait period for thruster firing to  

diminish . And for instance , if the. crew wants to see how 

the thruster firing activity is coming along , the way of 

verification is VERB 16. NOUN 20 , monitoring the gimbal 

angle , and watching the lack of change in the gimbal 

angles .  Yet , if yo� do that and leave VERB 16 NOUN 20 

displ�ed on the DSKY , when you proceed 8 or 10 steps 

later to  the point where you start to spin the spacecraft 

up , instead of getting 0 . 3  deg/sec rate , you will get a 

rate in excess of 1 deg/sec . And this fact is not well 

known . This is something that we found in the s imulator 

shortly before the flight and penciled into the checklist . 
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But I would j ust say in general that that checklist should 

be reworked .  There are many little pitfalls . For example , 

if you find yourself in an inertial attitude , and all you 

want to do is spin up around that attitude , the checklist 

implies that you can j ust go into it at that intermediate 

point , but that is not the case e ither . You must pret end 

that you are in the wrong attitude , ask the computer to 

maneuver you to the right attitude and then go through 

the entire checklist from that viewpoint , or it won ' t  

work properly . These are just two pitfalls that I happen 

to know about right now.  

I t  seems to me that the point is that this is a very good 

procedure that worked extremely well , and we ' re going to 

find that it ' s  extremely easy to use but has not stood 

the test of time ye� . It needs a lot more experience in 

use before we could use it reliably and repeatedly every 

t ime without caus ing a lat er problem that we couldn ' t  

predict . 

That ' s  right . Another little facet of it is  that after 

the PTC is initiated , then there are certain no-no ' s  in 

regard to the use of the DSKY ' s  having to do with collaps-

ing deadband and other problems internal to the comput er .  
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So , I think some explanation and expans ion in those pages 

in the checklist is  in order . 

It ' s  prob ably worth noting here , while we ' re thinking 

about it , there s eems to be some advantage to writing a 

program to do this j ob .  At least it should be considere d ,  

rather than the one we ' re us ing at the pres ent time . It 

could obviate many kinds of minor difficulties that we 

didn ' t ment ion until now .  

6 . 14 EASE OF HANDLING OPTICS AND SPACECRAFT FOR 

NAVIGATIONAL SIGHTINGS 

With P23 , as I practiced it in the simulator and made use 

of the AUTO optics to maneuver the spacecraft to each 

star substellar point , the flaw in this technique is that 

the spacecraft roll angle is  unconstrained in that with 

large trunnion angles , the computer may pick a roll atti-

tude which causes the star to be oc culted by the LM 

structure . Now , the flight planners came to me a couple 

of weeks before the flight and s aid that to get around 

this disadvantage of the AUTO optics , they wanted to use 

ground-computed angles to which to maneuver ,  and then 

these ground-computed angles would have a roll angle which 

would as sure that the star would not be occulted by the 

LM structure . And at that time , I told them t hat all my 

C O N F I D ENT IA L 



COLLINS 
( CONT ' D )  

C O N FI D EN TIA L 
6-13 

training had been built toward us ing AUTO optics for these 

maneuvers . I asked them to  go back and find stars whose 

trunnion angles were small enough that this would not then 

be a problem ( the 1M structure oc culting it ) . Flight 

planning talked to the MPAD people and s aid that they could 

.. ot find such stars with the proper in plane /out of plane 

geometry . But the ground-computed angles would locate  

s atisfactory substellar points and all subsequent maneu-

vers would be very small . Now, I should have called a 

halt right there and s at down with the flight planning 

people and with the MPAD people , and I should have gone 

through each star , each maneuver , each gimbal angle , each 

subsequent substellar point , and ironed out j ust exactly 

step by step how many maneuvers would be required ; the 

size  of them and exactly what was being furnished to me 

in regard to roll angles . However , I didn ' t .  That ' s  one 

of the things that fell through the crack . So , in flight 

when I maneuvered to the ground-supplied angles ,  I found 

that I was nowhere near the substellar point as determined 

by the fact that the sextant reticle was not parallel to 

the horizon at that point . And here I think we had some 

kind of a communications breakdown with the ground , 

because I kept telling them that this was not at a s atis-

factory substellar point , that the reticle was not parallel 
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t o  the horizon .  They kept telling me that it was all 

right to go ahead and mark anyway . 

They didn ' t  really mean that . We ' re sure they di dn ' t . 

Now , I ' m not sure what they meant . Maybe you hit the nail 

on the head . What they meant was that the spacecraft did 

not have to be rolled in such a manner that the spacecraft 

roll was parallel to the subst ellar point . In other words , 

what they were s aying is  that the computer program could 

accommodate a change in spacecraft roll s imply by torquing 

the optics around to go off at a peculi ar angle . Nonethe-

les s , when you look through the sextant to .get accurate 

marks , you must have the reti cle pattern parallel to the 

horizon or you are not measuring the true angle between 

the star and hor i zon . Here ' s  the star and the horizon , 

and instead of measuring this angle , you ' re measuring this 

angle or that angle or some other oblique angle that is 

larger than the true angle , which is the angle from the 

star normal to the hori zon . So this init i al run on P23 

got very confused.  The following day , the problem went 

away because we were far enough away from the Earth , and 

the fact that their angles were not at the substellar 

point became immaterial because the Earth was small enough 

that a very small maneuver on my part c ould locate the 
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substellar point . But when you are close to the Earth , 

and the Earth is  very large , and you have an obvious roll 

on its alignment in the reticle , then it requires a very 

large maneuver to maneuver the spacecraft over to the 

substellar point . I ' d  be happy to draw it on a black-

0oard some other time for the proper people . I was 

reluctant to make these  large maneuvers , because I 

thought something was wrong . And they kept saying go 

ahead and mark , that it was all right , and so I di d take 

s ome marks and the DELTA-R ' s  and the DELTA-V ' s  were 

exces sive . I don ' t  know what els e to say now . I ' d  s ort 

of like to get a blackboard and talk this over with 

flight planning and with the people from MPAD , if neces-

s ary , and see where we went wrong . It ' s  my fault in that 

I didn ' t  get all the interested parties and s it down and 

go through step by step and maneuver by maneuver exactly 

where we were going to go and what we were going to do . 

I think it ' s  one of these areas that it would have been 

nice maybe , for you anyw� , to have had an abbreviated s imu-

lation with Houston as part of our training . One b ig prob-

lem there is that you just can ' t  always count on the 

s imulator giving enough fi delity . 

C O N F I D ENT IAL  
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Yes . I think that ' s  one of the areas where the s imulator 

probably falls a little short . 

In my mind , it ' s  a QUestion of t ime available . I had so 

much stuff to learn , and I had divided up the t ime , and 

P23 waL a relatively small slice of the overall training . 

I di dn ' t  want to really spend the t ime to s it down and 

go and hammer thi s stuff all the way through , although 

it appears I should have . That ' s  another thing . That 

state vector was another heartache . 

The state vector may have been bad initially but especially 

when you get two large errors in a row . We inc orporated 

it , and from that point on , the state vector wasn ' t  any 

good. 

That ' s  right . The state  vect or was mediocre to begin 

with and it rapidly got wors e .  

But each star has its own distinct substellar point , and 

you t ake a measurement on two stars in a row . This 

reQuires that you maneuver from one substellar point to 

another . I kept telling those people that before the 

flight and they kept s aying , "Oh no . They ' re all right 

close together . "  I think there ' s  some confus ion on their 

part and maybe some on mine . 
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I think it ' s  all unfortunate that the first mark , the 

first s t ar s et t hat we had , was changed in the fli ght plan . 

Well , that ' s  another thing . We didn ' t  mark c orr ec tly . 

S omet ime b etween the last t i me we s imulat e d  it and the 

" i r s t  time we pulled this out in the flight , s t ar num

ber 2 had b e en moved from the number 1 pos it i on down t o  

numb er 4 pos it i on , and they had don e it j ust by changing 

the 1 to a 4 and drawing a little arrow . When you read 

me the numbers , you didn ' t  not e  that I r e ad s t ar numb er 2 

and i t  was the s ame old s tar I h ad always marked on first . 

That was j us t  a b ad are a .  A little bit o f  work could have 

c leaned that up b e fore the flight , and I j us t  didn ' t  have 

the t ime or the inc linat i on t o  s it down and h ammer it out 

with the people r e qui re d , and I s hould have . 

Well , we were fine the next day only b e caus e the Earth 

was s o  much smalle r . I f  you have a little Earth and 

you ' re supp o s e d  to b e  marking on thi s point and you ' re 

at this point , it ' s  no b ig deal t o  move from here over 

to here . But the Earth i s  b i g  and you ' re supposed to be 

marking on th�s point , and y ou ' re really over ther e ; that 

requir e s  a b i g  maneuver . The s ame problem exis t e d  the 

next d�. However , a t iny maneuver on my part s olved 
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the problem ; whereas the day before it was a huge maneuver ,  

and I was reluctant to make that maneuver . 

As a general comment , I ' ve found that the teles cope was 

a very poor opti c al instrument in that it required long , 

long 1 2r iods of dark adaptati on before any star patterns 

were visible . In most cas es , it was not convenient to 

stop and spend the amount of time neces s ary to make any 

use of the teles cope . Thus , we kept our plat form powered 

up continually . My procedure was to ignore the teles cope 

and to take at face value what the sextant said.  In other 

·words , if the sextant AUTO optics  came up with a star in 

the s extant field of view , I accepted it as a matter of 

fact that it was the correct star . We marked on that 

star without any further verification . I suppose this  

could rise  up and b it e  .you , but I felt safe and comfort-

able with it , and it worked throughout the flight . 

6 . 15 ADEQUACY OF PROCEDURES TO PREPARE FOR AND ACCOMPLISH 

THE TRANSLUNAR MIDCOURSE CORRECTIONS 

Now by that I as sume they mean the ground-supplied 

sequence , and that I felt was fine . Got any comment 

about that? 
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Well , they may also be referring to P30 and P40 sequence 

and so on . And it was our intention to do thos e very 

carefully in just the way that they are detailed in the 

procedures ; not becaus e the burn was all that important 

and we compens ated for it if we made an error , but rather 

becaus e the analys is  of that burn on the ground was going 

to be the thing that determined that we have a go·od SPS 

for LOI . Becaus e that was the cas e ,  we wanted the ground 

not to be at all confused about what procedures we would 

use and j ust how the burn was made . So we tried to stick 

pre cis ely with the s ame procedures you ' d  us e for an SPS 

burn . 

In general , I thought all the P30 ' s  and P40 ' s  worked out 

very smoothly . 

6 . 16 MIDCOURSE CORRECTION 

Well , the first midcourse was cancelled to allow the 

DELTA-V value to grow in s i ze so that the second mid

course correction would be reasonably longer , allowing 

engine operat ion to be well stab ilized and more accurately 

analyzed on the ground. 

Midcourse 2 was 21 . 3  feet per second . 
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The results of that were very , very good and the res i duals 

were very small , 0 . 30 and 0 . 20 .  But there was s ome ques

tion about the fact we  had a relatively large EMS res idual ; 

namely , 3 . 8 ft /sec in about a 20-ft /sec burn . The pre

dicted knowledge of tail-offs apparently was badly in 

error or els e the knowledge of the EMS its elf in the 

tail-off region was badly in error . That never was cor

rected throughout the flight . We s aw this condition 

through the rest of the SPS burns . 

Did it say anything about the sextant star che ck? They 

updated that . It  was pretty much out of sequence .  

The first one they gave us . Then the second one was in 

that direct i on because , of course , the 1M was there . 

It was our desi re that . insofar as possible an inerti al 

att itude che ck be made ( in the absence of the burn ) s o  

that i f  you made the burn they knew you were i n  fact 

pointing in the right inerti al direction .  Of course , 

the 1M is out in front of you and you can ' t  look down 

the X-axis of the opt ics , s o  you ' re constrained not to 

point any closer to  the X-axis than the L� will allow . 

However , the initial values that they gave us were sort 

of like down the Z-axis .  Of cours e ,  you could have the 
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optics  pointing down the Z-axis  and then you could be free 

to pass  that test and still have the spacecraft pointing 

180 degrees out from where you want it to be . It will 

still pass that test , so in our view that wasn ' t  par-

t icularly good.  You were really j ust checking your 

alignment of the platform , which is  really not what you ' re 

trying to do . You ' re trying to check that the spacecraft 

is pointed the way you want it pointed so that was the 

reason for our request for additional star checks . 

6 . 17 ADEQUACY OF CSM/MSFN COMM PERFORMANCE AND PROCEDURES 

COLLINS 

COLLINS 

ALDRIN 

FOR COAST DURING AGA REFLECTIVITY TEST 

Okay . Adequacy of all this stuff for the AGA reflectivity 

test . I understand we didn ' t  have that and we cancelled 

that . 

6 . 18 TELEVISION PREPARATION AND OPERATION 

I thought in general the onboard color televis i on system 

was well designed and was easy to operate . Buzz , you 

got anything to s ay about that ? 

It was quite easy to hook up and put together . We ended 

up putting the two together making use of tape instead 

of the Velcro that was on there , to get the monitor right 

close to the camera. I think init ially we were a little 

� 
I 
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tangled up in wires . There were wires all over the place , 

and we were running around from one strut to the other . 

We found out that it was set to have the monitor attached 

right to the camera itself , so from that point on , we 

t aped the monitor bes ide the camera .  

Well , we have a couple o f  comments we ' ll get into somet ime 

later with respect to television ,  but with respect to its 

operation , it ' s  unquest ionably a magnificent little p iece 

of equipment . However , you cannot operate it without any 

planning at all . You do have to think about whether the 

vehicle is rot ating or not , in what area you ' re going to  

take pictures , where the lighting is going to  be from , 

and through what windows , and all that sort of thing . 

This takes some planning to enable you to as sure yourself 

that you are going to get a good TV pi cture of whatever 

you decided you are going to take a picture of . 

That ' s  right , and the monkey is on the back of the crew , 

funct ioning as script writer , producer ,  and actor , for 

the daily television shows . We had no time nor inclina-

t ion preflight to plan these things out so they were all 

sort of spur-of-the-moment shows . And maybe that ' s  a 

good way to do bus iness  and maybe that ' s  not . I don ' t  

know. Maybe other flights with perhaps more time to  devote 
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to  thi s should give some thought to what has previously 

been done and what are the best things to cover and when 

is the best time to present them . The next crew should 

spend a s imulator session working out things like angles 

and light and what have you. 

There is no doubt that you want to do it right , because 

there ' s  a big audience looking on . 

It inspires you a little bit when all of a sudden you 

have about 10 minutes left to go for a s cheduled TV 

broadcast and the ground s ays there are 200 million 

people waiting to see you. They ' re all_ watching . Now 

what are you going to be showing? 

We ' re trying to paint the picture of having this highly 

trained professions+ crew performing like amateurs . 

They don ' t  know where to  place the camera or what to do 

or what to s ay .  I t  has n ' t  been well worked out . I feel 

uncomfortable about this . 

It ' s  just fortunate that the camera i� as good as it is 

and it compens ates for the inabilities of the operators . 

I think that some of the better things that we did were 

j ust monitoring and just trying things out before we got 

to the point of putting on the show .  I think there i s  
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the ability of p e ople on the ground to s e e  what ' s  coming 

acro s s , look at it , s elect what they want , and then 

as s emble it together and r eleas e  it . I ' m  sure everyone 

wants to have a real-time pi cture and vo i c e  along with 

i t , but you ' re going to suffer s omewhat in the quality 

you get . For example , act ivity i n  the LM ,  when we were 

j us t  trying to s e e  how it was working . All of a sudden 

we found that we were going out live and we were completely 

happy with that . This was one of the better shows we did .  

I agree with that , but o n  the other hand there i s  

��other s i de t o  that dis cus s ion that doesn ' t  involve 

s omebody thinking ab out how that s ituat i on can b e  handled .  

We can put out s omething that the agency i s  willing t o  

stand behind and can b e  proud of without t h e  crew having 

t o  make a lot of last-minut e qui ck gues ses as to what 

they ought t o  be doing . 

6 . 19 HIGH GAIN ANTENNA PERFORMANCE 

It was okay , I gue s s . 

It s e eme d to work fine . I plac e d  it in AUTO , threw the 

swit ch over to MEDIUM or NARROW , and j ust a c ouple of 

s e c onds later the s ignals trans ferr-ed . 
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There was one obs ervat i on here that s eemed to me to be 

different from the s imulator . In the spacecraft , I c ould 

seldom if ever detect a difference in s ignal strength 

between MEDIUM and NARROW. In the s imulator , it ' s  always 

decidedly di fferent . The conclus ion to be reached is 

that either the simulator is not an accurate repres enta

tion of signal strength or that we really weren ' t  getting 

any difference between MEDIUM and NARROW beam. We were , 

in fact , stuck in one or the other irrespective of switch

ing .  

I would expect there wasn ' t  as much difference between 

WIDE and MEDIUM , but when you went to the NARROW , you 

could s ee it . It was n ' t  consistent . In any case , it was 

unlike what we were used to and as long as the s ignal was 

received , I gues s  it ' s  not a problem. 

I think that ' s  a function of distance , too . Now in lunar 

orb it , there was a noticeable difference between MEDIUM 

and NARROW. But there were some funnies in that high gain 

antenna. We were playing with it some time and we didn ' t  

have control over it and the ground had one o f  the OMNI ' s  

selected. We thought we were c ontrolling it and we 
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weren ' t .  Another funny was that there were ground-

swit ching problems where the thing was not ·receiving a 

proper signal . 

I remember one time the ground s aid go ahead and turn 

the hi rh gain off . I complied and we lost COMM. I don ' t  

think they expected it ; the next time they had control , 

we were on OMNI at that t ime . It wasn ' t  at all clear to 

me at all times who had control and who _was running the 

show .  

That ' s  right and i t  was a great temptation t o  g o  t o  com-

mand reset to make sure that we had control , except that 

that threw six or eight other switches that we were re-

luctant to change . I suspected at t imes that it was not 

working properly . I never absolutely caught it mal-

functioning . I think those suspicions mostly had to do 

with the fact that we didn ' t  have control of it or the 

ground had some sort of a s i ghting problem. 

The confus ion in my mind often was that I wasn ' t  really 

sure what our configuration actually was � You can ' t  tell 

by the switches and trying to interpret what you see  in 

terms of the displays you have available and what you hear 
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through your earphone doesn ' t  always lead you to the 

right conclusion and that ' s  a little bit disconcerting . 

6 . 21 S-BAND SQUELCH 

It worked very well , I thought . 

6 . 22 DAYLIGHT IMU REALIGN AND STAR CHECK 

I think we already covered that by saying that with the 

1M on in the daylight the telescope is nearly us eless and 

you have to rely on the sextant . Now , we never went into 

that mode that Apollo 10 discovered of pointing the plus X 

axis at the sun .  We never had an oc cas ion or need t o  do 

that . Therefore , we can ' t  comment on it . Just staying 

regular FTC att itude , normal to the sunline , the teles cope 

was just about useless . 

6 . 23 VENTING BATTERIES AND WASTE 

When we started a b attery charge , we would look at the 

vent and find it was usually down fairly low. I don ' t  

think there was any time when we s aw it above 1 . 6  and 

as soon as we went to VENT , it would drop down to 0 . 2  

or 0 . 3 .  I don ' t  know how serious that is . Nobody seemed 

to be concerned about that . I ' m  sure that the ground has 

a readout , but they never indicated or sugges.ted to us 

that we vent the batteries . 
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6 . 24 RADIATORS 

We never flowe d through the secondary radiators becaus e 

the primary worked �ine . The cabin temperature 

( translunar ) was s lightly warmer than we would like it , 

although the gage readings were quite cool . We were 

running 60 degrees cabin temperature and 57 degrees suit 

temperature . 

Hi gh 40 ' s  in the suit and iow 60 ' s  in the cabin.  

Yet we were warm in spite of those low numbers . 

6 . 25 CM/LM DELTA PRESSURE 

Well , the 1M pressure would slowly decay , but remain 

well within tolerance . I don ' t  have any good numbers . 

It was a tight LM .  

6 . 26 RE-ESTABLISHING PTC 

We ' ve already discus s ed that , I think . We always us ed 

0 . 3  deg/sec roll and we never tried the 0 . 1 .  I t  would 

be advantageous , in regard to antenna switching if 

stability is sat is factory , and 0 . 1  deg/sec would prob

ably be a better mode than 0 . 3 .  It would also save some 

gas . However , we did not investigate that . Perhaps that 

ought to be s omething for future flights to look int o .  

I think that theory has been mentioned to  FOD . 
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Maybe. 

6 . 27 HIGH GAIN ANTENNA PTC REACQ CHECK 

We did it coming b ack. 

6-29 

When it worked, it worked like a charm. There were a 

couple of times when it didn't seem to want to work . 

6 .28 OPTICS CALIBRATION 

Optics CAL the next day worked fine . 

6 . 29 FUEL CELL PERFORMANCE AND PURGING 

The fuel cells performed perfectly. Purging di dn't pre

sent any problems . We followed the checklist on the 

heaters and they worked normally. 

6 .  30 LM AND TUNNEL PRESSURE 

LM and tunnel pressures were normal . 

6 . 31 LATCH VERIFICATION 

Latches, as I say, were all verified. Lat ch number 6 

required one actuat ion to cock . That was the only anomaly 

and it w as within the realm of normal .• 

6 . 32 INSPECTION OF TUNNEL MECHANICS 

I 1 m  not sure what that means, b ut everything in the tunnel 

was normal . 
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6 . 33 REMOVAL OF PROBE AND DROGUE 

Probe and drogue removal was absolutely normal . Have you 

anything to say about that ?  

6 . 34 IVT TO 1M 

Well , as far as I ' m  c oncerned there was no disorientation 

in going from one spacecraft to another . It was quite 

easy to go from one to the other . It would take a little 

readj usting to get yours elf into position when you first 

entered one vehicle or the other . You weren ' t  sure what 

you were looking at . But there was no disorientation 

as sociated with that . 

I didn ' t  observe any problems with that . 

6 .  35 16-MM CAMERA 

We may not get back to this again , but I think that the 

exercise  we had in the 1M was extremely valuable from 

our standpoint . It was conducted from a very comfortable 

t imeline . We had no parti cular s chedule to meet ; we used 

the camera to document . In addition , the television s et 

at this  t ime was quite valuable . 

6 . 37 IVT TO CM 

From the CMP position , it was of great value to have a 

one-day head start on the removal of the probe and the 
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