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I .0 PLIGHT OPERATIONS DEBRIEFING

.1 Prelaunch

Insertion and Countdown.- Starting way back at the hangar,

things went right on schedule. We actually picked up time in the
hangar. We waited a little while to get the word to go to the van,
and waited & little while in the van. The Weather Bureau repre-
sentative came down and we did the weather briefing at the pad. We
had forgotten to synchrcnire the standby clock and standby wrist
wateh., We did this at the bage of the gantry. When the word came
to go up, I went on up and climbed in with very little delay.
Comment on inserticn procedures: The insertion went without
a hiteh, except for one item. The helmet visor seal bottle hose
wag not properly restrained, out of the line of vision, by the new
velerc tabs on the survival kit flap. This made it necessary to
bring the visor seal hose underneath the shoulder strap and then
out to only 2 of the 3 pull-downs provided on the survival kit.
Tt weas not well restrained. It needs to be improved. Threading
the hoze through the shoulder harness allows it to work its way
out directly in Tront of the chest mirrcr as you move around in
the seat, so the hose may have partially cobscured the mirror.
Comment on countdown preeedurez: The count went perfectly
until the weather hold. We had 45 minutes for that, picked it
up at T-10 minutes and the count proceeded perfectly again until

lift-off.
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Communiecaticons.- I have no comment on the cormmunications other

than they were excellent threoughout the prelaunch period.

Prelaunch Period.- There weren't any moments of confusion

in my mind, at least, during the prelasunch period. During the
weather hold, I managed te get 2 call off to my wife and the kiddies.
Tt just went very swmoothly, that is my general comment on prelaunch
feelings. No problems other than the visor hose.

Comment on the iength of the prelaunch period: During the
prelaunch period T had no problems. The eouch was much more con-
Tortable with the confort liner in 1t than 1t had been before. The
lirer is left off until X-1 day, because it is fragile and 1t gets
torn up with pecple clirbing in and cut. T had no pressure points.
T didn't even have to stretch my legs up toward the small end. T
moved the left leg ocut and crossed it over the right one, but T
was very ccmfortable and could have stayed there quite & bhit longer
and not have felt any the worse for wear. I had thought about the
heat pulse and that I might forget to drink during the flight, so
L wanted to maxe sure I had a lot of water hefore 1ift off. In
addition, I was just plain thirsty before T got in the capsute and
T drank a lot of water, which I scon regretted because T had to use
the urine collection device throe separate times before launch. As
you know, 1'd never tested it in the centrifuge that full. It was
Tull, and I alsc thought it was lesking. As 1t turned out, it dic

not leak, btut I thought it was leaking, and this ccncerned me some.,
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The length of the prelaunch period was not bad at all. I think

T could have gone at least twice as long. I did exercises. I
strained against the couch and against the restraint harness, and
worked against the seat. That helped.

Did you suffer from physical discomfort during the prelaunch
period?: No. I just can't think of anything.

Were you adequately trained in prelaunch operations which
tnvolved you?: Yes. I got a lot from MA-6 and I received more
training dvring MA-T.

4.2 Launch and Powered Flight

sensations.-

What were your predominant sensations during powered flight?:
At firing signal, everything became very guiet snd I expected to
feel the booster shake, or some machinery start, or the LOX valve
make some nolse. Incidentally, during the whole prelaunch period
the booster was much more dormant than T had expected it to be.

I didn't get & lot of the clatter that Jokn Glenn had wentioned.
Once I felt the engines gimballlng, but I don't recall hearing the
boil-off valve. It was Just very quiet. I was relieved to get
down to 18 seconds but everything was very quiet. I expeected to
feel the verniers light off, but I didn't. Nothing happened until
zero. Then I began to feel the vibration. Then you get some idea
of the forece you're on top of. There's a little bit of shaking.
Lift-off is ummistakable. T called lift-off and time-zero before

I hesrd it on the radio. There's no mistaking Lift-off.
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I remember starting the clock, and I remember most of the reports.
All the instrument Indications were just what T had expected them
to be. The reports, as I remember, went off pretty much as they
had in the trainer. I reported the cabin sealing. I tock off

with the mirror down so I could watch roll-programing, but I didn't
see it. And %ery shortly after that, I moved the mirror out of the
way so I could see the piteh attitude. T did look out the window.

I could see one contrail and an airplane making another contrail

at about 35,000 feet, Just slightly off to the right. At around
1:30, the sky changed in brightness rather suddenly. It didn't get
black, but it wasn't a light blue anymore, it was a dark blue and
the change was sudden. Max 4 was not nearly as bad as I thought it
would be. There 1s a lot of noise anyway. 1 could hardly believe
we were through max g. It is something you wouldn't notice unless
you were loocking for it. That's the way it felt to me. BECO is very
gentle and you hear & ncoise. Three seconds later staging occurs.
There's no nmistaking staging. There are 2 very definite nolses at
this point; one is accompanied by the drop in =zcceleration. The
other i asscciated with steging. I think I called staging since

I felt it. The VOX linger was a little too long at this time and it
cut out some cof Cape Cap Coms tramnsmissions. I heard him say some-
thing about "staging". I called back agailn and said, "Do you con-
firm staging?” This time I got all the transmission saying that
Mercury Control Center confirmed staging. At staging you get a

wisp of smcke cor a change in the light cutside the window. The sky
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locks like it did down lower. All of a sudden, there's more
gtmosphere around you. It becomes hazier outside the window.
It's gone in a second, just s passing thing I just waited for
tower Jettison. This 1s wmmistakeble. When the tower goes, you
get & bigger jolt than staging. I looked out and saw the tower
rotating about 20 RPM, way off in the distance. I could just
barely see it, And I saw just a blt of the horizon at this time
and smcke still tralling out of the three nozzles. It was headed
straight for the horizon. I went through the BECO check and went
back to watching the gages. Just prior to BECO, from sbout 1:45
on, & cyclie yawing at about one «cps-. had cccurred. It was not
sinusoidel., It was Jerky. And this picked up egain after BECO
at maybe three minutes and increased very graduslly until SECO.
At SECO there was a gentle drop-off in acceleration and you hear
two separate bangs; a little one that was the clamp ring and then
another bang which was the posigrades. And cap sep was green, of
course. And the thing that really is your best cue is the weight-
lessness. That just sort of surrounds you all at once. And it's
gilent too. ITt's the silience you notice. I went to fly~-by-wire.
Relate the sbove sensations to your previcus piloting experi-
ence?: T can't. The only thing to relate it to really is the cen-
trifuge and procedures trainer. I can't think now of anything in an

alrplane that 1s similar.



b.2.2

ho.2,1

h.2.2.2

k,o,2.3

4.2.3
4.2.3.1
L.2.3.2

4.2,3.3

L.2.k
h.o.h.1

G

Vibration.-

Did you notlice vibrations at 1ift-off?: 1 did, but I wonder
if you don't notice the noise more than the vibration. You notice
some vibration too, but the noise is predominant.

Did you notice vibrations at max g%: Yes. There was a slight
build-up, but I don't remember that it was much greater at max q then
it was at 1lift-off. I didn't lock out The window to see if the tower
was sheking. Maybe one of the reascons I did not, 1s that I didn't
expect it to be. There Just wasn't encugh vibration, as far as I
could tell, to shake mich of anything.

Dld vibraticns interfere with instrument readsbility? Which
ones? Describe: Not gt all,

Telelights.-

Did all telelights operate correctly through turnaround?

Which ones 41d not?

Describe your corrective action:

Well, of course you normelly have two on at that time and they were
on. I°did not notice when they went off. They should have gone off
at 10:05, I didn't notice it and 4id not report it.

Communications.-

Comment on the guality of voice communications from 1ift-off
through twrnarcund: ZExcellent. They did drop off from the Cape.
I could tell when Cape Cap Com went to Bermuds transmitters. It

was rch clearer snd I commented on this.
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h.2.5.1 Identify major sources of background noise at various times:

L.e.s _ Noise.-

You hear the engines. You hesr staging; thls was very audible.
You hear the tower. You hear the clamp rings, and you hear the
posigrades.

h,2.5.2 Did background noise interfere with communications or your
rerformance? Which ncises? When?: Not at all. The only problem
was with the VOX linger. T set it the best I could, but I think it
was & little bit too long. It cut out some prelaunch commnications
and some launch commmnicaticns with the Cape Cap Com.

L.2.6 BECO. -

h.2.6.1 Describe booster engine cutoff and tailoff characteristies:
It's not a sharp cut off, it's Jjust about what T had expected. The
noise sssoelated with BECO is about the same level as that at staging.

L.2.6.2 How did you discern BECCT7: BECO is wmistakable because of the

nolise, and the reduction in acceleration.

L.2.7 Tower Jett.-
L,2.7.1 Comment on tower separaticn: It's sudden and certain. You get

a glight decelerstion. Well, perhaps it 1s more of a Jerk. I al-
ways thought of 1t as deceleration, but it's a jerk -- something you
Teel and hear.

h,2.7.2 Did you see it separate?: I didn't see it separate. It happened
too fast. The tower logked to me like it was & half-a-mile off by

the time I locked up to see 1t.
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L.2.7.3 Did you see the exhaust?: I didn't notice the exhaust at
tower Jettison. T could see the exhaust, well after burn-out.
The smoke was streaming out as the tower rotated.

L.e.7.k Did the window cloud up?: T did not notice that the window

was fogged. I noticed no change in the window before and after

tower Jettison.

}‘+l208 SECO:‘
h.2,8.1 Describe sustainer engine cutoff and taileff characteristics:

There 1s a gentle reduction in acceleration followed guickly by two
noises; the firing clamp of the ring and the posigrades.

h.2.8.2 How did you discern SECO?: By the change in acceleration,
the silence of the booster engine and the other two events that

follow so closely.

4.2.9 Sep Cap.-
4.2.9.1 Did you discern separatlon of the capsule clamp ring? How?:

Yes. By the noilse.

4,2.9.2 Did separation occcur immediately?

4.2.9.3 How did you know?:
You don't really know, but you do hear the clamp ring fire. Then
you hear the posigrade rockets during. The most immediste sensation
is the welghtlessness.

h.2.9.2 Describe sustainer motion in pitch, yaw, and roll at Sep Cap:
The spacecraft was oscillating one of two degrees (4P double ampli-
tude) in yaw at SECO. This stopped and I did not notice any motions

in roll.
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Dig you detect posigrade rocket firing? Describe: You do
detect 1t by the noilse and that's all. I do not remenber feeling
sny accelerstion during the posigrede firing at all.

Deseribe spacecraft motions et separation: There were none
as fer as I can remember.

What were your cues to spacecraft motions?: I had none. I
started the turnaround and wondered why I dld not feel something, but
you just do not feel the rates and you see nothing out the window
at this peint. So you have to go to the instruments to see how
you're doing. It is just like the trainer. You follow the needles
around and pretty soon there is the horizon. It stops you, boy, it
steps you when you see the horizeon! You should have about 30 seconds
with nothing to d&o here so you can drink this in and take account of
what has happened.

Turnaround. -

Deseribe the turnarcund maneuver: It went just like in the
trainer. You are distracted somewhat by this odd semsation of
weightlessgness., I don't remember rate and ettitude during turnaround,
but I remember it seemed to go at & pretiy good pace. I went to
ASCE right after that. T started talking to Cape Cap Com sbout the
'GO' and the retro times and so forth.

4.3 Orbital Phase
Sensatlons.-
What were your sensations from spacecraft motions?: None. You

Just don't have any. I got intc some pretty high rates. The needles
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were on the pegs & number of times. You Jjust can't tell unless you
can see something. If you lock out the window, you know what you are
doing. If you don't loock cut the window, you don't know what way

is up and you care less. You can assign your own up. That's just
how simple it is.

Could you feel angular accelergtions during spacecraft motions?:
Compare with ALFA Trainer: No. The ALFA Trainer provides a good
simulation of what you see through the wiml ow when lookling at the
stars, but nothing can simulate this lack of sensation that you
have in the weightless condition. The AIFA Trainer very closely
approximates the spacecraft rates that you get looking up at the
stars, for instance. Thils iIs very realilstic. There's one thing
I'd 1ike to mention here hefore I forget; when I picked up the
beoster, 1t moved down the window just exactly the way 1t was
suppesed to. T described its tumbling rates. It was very slow,
net rolldng. It was pointing awsy from me with the sustainer
engine dowvn. T could see what looked like little ice erystals
spewing out of the sustainer nozzle. They seemed toc be visible for
two or three times the length of the booster, 1n a graduslly ex-
panding pattern. It is quite bright, and easy to see. It crossed
the horizeon very early. T expected 1t tc be against the sky longer
than it was. I tock the camers ocut and had the long lens on, and
got what T hope are some good pletures of the booster. It was
Tarther awsy than I had expected it to be at this time. It was so
Tar away, 1 knew it was golng away, but at thils distance, our relative

motion was hard to determine.

P
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Were you ever discriented? When? How did you reorient
yourgelf?: You have to define discrientation. I always knew
where to go to see the window, so, with respect to the capsule
I bever lost orlentation. I knew where everything I wanted was.
There were times when I didn't have any ides where the earth was,
but it didn't matter at all. There were times when I could lock
out and not see anything. Then I couldn't determine which way
I was looking, or what my rates were. At these times the rate
needles are the only reference that you have. If you want tc call
this disorientation, then [ was disoriented. But it's not Impor-
tent. You can get to everything you need. You know where they
are, and pretty soon the easrth will show up. All you need to do : !
1s start a rate and 1t will come around. The periscope is very
ugeful in this respect, because you have such a wide field of
view, 3But, if you didn't have that, the window would suffice.

You also have a very good idea of rates through the window if you
can see anything at all.

Communications., -

Comment on the quality of voice communications from turnaround
through retrosequence: I think they were very good. I did not

get ary transmisslons through to Indian Ocean Ship on the first

‘orbit. T heard the Cap Com calling and answered a number of times,

but he didn't hear me, and then Cape Cap Com sgaid that Indian Ocean
Ship's voice commuinication was out on the second orbit, I believe.

The only other problem I had was with Hawaii. I called them and



heard them calling me a number of times on the first orbit, but
they never read me. When T wasg within range, everybody said they
could hear me, and I heard very well. At one point the Muchesa
Cap Com made the comment that I was still loud and clear and I got
the idea that he had expected a loss of signal long hefore then.
So, comunications were excellent.

§,3.3 Noise.-

4,3.3.1 Identify major sources of background noise during orbit:
The major socurce of noise during orbit is the nolse you get
through the headset when the VOX is keyed. Outside of that,
noige is conspicuous by its sbsence. It is very quiet and this
is one of the things you notice most at SECO.

4.3.3.2 Pid background noise interfere with communications or your
performance? When?: The nolse level changed 2 or 3 tires and T
thought perhaps something had stopped running. As a matter of
fact, I swept through all the inverters once because there was
a change in noise level and I thought maybe an inverter had stopped
cperating. It msy have been the programmer, or the camera, but it
did not sound 1like the camera. One time a noise started, that had
not been present before. Ancther time z noise stopped that had
been present for a long time.

b.3.3.3 Was the noise level annoyingf: The noise level was not annoying
at all. In fact the silence was welcomed. The headset was very
quiet too, no statle. I got emergency voice loud and eclear every-
time. You can tell when you get R and Z Cal. through the rate

needles. T noticed them jump when R and 72 Cal. was sent. The rate



needles are the only indication of R and 2 Cal. I didn't notice
attitude needles Jump.

L.3.h Weightlessness.-

L,3.4.1 Describe weightless flight briefly: It's exactly what I
expected it to be from my brief encounters with 1t before. It's
very pleasant. It's a great freedom. It's a situstion thet you
adapt to very guickly. It becomes just as natural to let go of
the camers in mid air because you Know its goihg to stay there,
as 1t is to put the camera on the table. It also becomes natural
to stick heavy items on the velcro on the hatch. In the trainer,
they droop down and fall off, but up there they don't. I did
everything with my head that the suit and helmet would allow, and
could get no sensation which differed from what I would experience
here. T shook my head voilently in every direction I could think
of, and there Just was no unusual experience.

h.3.h.2 Were the controls easier or herder to reach and operate under
zero g: Bverything iz easier.

L.3.4.3 Were there any floating objects in the cabin during weightless
flight: I noticed one washer that appeared and re-sppesred &
number of times because T didn't have any good place to put it.
It kept leaping cut of the glove compartment, it boﬁneed around
until it could find a hole in the gove compartment and then it would
slide out. I tThink it was the same washer eamch time. When I
started to eat the first mesl, I noted that the food had all

crumbled. The food in a bhag is hard to handle, especially when
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the bag is not transparent. It was only tramslucent and you couldn't
open it up and know whether you'd find things on the botiom where
you would have to reach in to get them, or clustered right at the
top. Every time I opened the bag some crumbs would come floating
out. There were crunibs all over. I ate one of the little hite slze
pieces. It was hard to get down past the mixés; I should have moved
the mikes and put it in. I hed to sort of feed it in over the mike.
I was aware that 1t might get away and was very careful to get it
into my mouth right. As soon as it's in your mouth it's Just like
eating anywhere else -- no problem. Like John Glenn said, you've
got a positive displa:ement system working for you and once it's in
your mouth your problem 1s cver. I put the foocd back in the bag and
didn't bot%{@ith 1t anymore until I ate the xylos pill. At that
time I had some difficulty with the crumbs, a lot more got ocut. The

rest of the food had either crumbled or melted.

Cabin Lighting.-

Was cabin lighting satisfactory during daylight? During
darkness? During daylight, yes. During darkness, no. If you were
well night adapted, you could read every instrument by the light
from the time correlation clock. So it was difficult to dark adapt.
I'm not sure that dark adaptation does any good anyway because
even in the dead of night through the window I could not see as
many staagé ag could be seen from the airplane coming back from the
carrier last night. And so, I think it i1s useless to waste time

counting Sti?gg in a given area to determine if your visibility has



P

increased outside the atmosphere. The window is more restricting
than the atmosphere. The little fingertip lights are beauties.
Very, very helpful. I think we should have red filters over the
photo lights, as well as the cabin lights. More red light is
needed to see everything well. I had to shine my red fingertip
lights on & number of the instruments in order to read them. This
was particularly itrue in the case of the clock, because digital
windows are recessed and the numbers are not lighted well with just
the red cabin lights. The star charts are not legible under red
lighting because of the shiny surface ¢of the plastlic. There are
so many reflections that you Just can't read them without either
the cabin lights, the photo lights, or the Tingertip lights. 3But
even with the fingertip lights, there is so much glare that it's
herd tc see the small mumbers on the side showing elapsed time.
The star charts are hard to use under night lighting.

4.3.5.2 Did sunlight effect the visibility of the instruments or con-
trols? If so, how did you compensate for this?: The sun went right
down the window on the first orbit. As long as 1t was coming
straight in the window, there was a bright glare., 5o bright that
I felt like shielding my eyes, and I did. I held my hand up to
shade my eyes and then I could see allright. When the sun is
shining directly on your face through the window, it's very bright.
The light is scattered by the window. The sun is not a little
tiny point but produces a great white glare on the window. You
tend to shade your eyes or change the spacecraft attitude so you

can get the sum out of the window.
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Control System.-

Could you hear operation of the control system? (thrusters,
solenoids, control linkages, etc.) - Yes. You can hear the sole-
noids, both low and high, on fly-by-wire. The manual thrusters
can be heard but you do not hear the clocks like associsted with
solenoids. You can hear and feel rate command, you can hear the
manuel sclencids clock. You do not hear the control linkeges but
you do hear the sclencids. You can hear the thrusters, and you can
Teel the rate command system kick in.

Could you see the exhaust from the piteh down thrusters? You
can see the pitech down thruster. It is just faint and transient
little “V's" of steam coming right up by your window. You don't
see enything moving, you just see this I1ittle "V" appear and
disappear. It is white, it looks just like steam and it's very
vaporous, but visible even at night.

Comment on the quality of the manual control system for each
control mode used: For maneuvering in orbit, there is no need for
the 24 pounders. I feel that they should be wired out in orbit.
All the control systems worked perfectly thréughout the flight.
The manual proportional was very smooth ard I still prefer it.
Manual proportional 1s exzetly what you want. IT you touch the
controller very gently, you get the rate you want and you can vary
it gradually. With the fly-by-wire low thrusters you get very

imperceptible needle movements and you must walt to pick up the

‘G



the desired rate. Once you know the low thruster is cperating,

you hold the stick in position until you have gotten the desired
rate. If you want as much as three degrees per second, it regulres
elther a long walt on the low thrusters or use of the high thrusters.
On manual you can get three degrees per second in Jjust about the time
you need it. To my mind, manual proportional was very good. I used
rate command, once, possibly two or three times and was not aware

of the boot you get in yaw right, piteh down, and roll right. As

far as I am ccncerned, the boct was not present. The boot is supposed
to m;ke you over-centrol, but I think that this 1ittle gas pocket
disappeared in flight because there was no tendency to cver-contreol.
Rate command is a good mode for reentry or for retrofire but 1is no
good in orbit. You Just don't need that type cof control. T much
prefer the manual system. For normal maneuvers fly-by-wire low
thrusters are the best system. For a tracking task 1t would be

best to have menual proportional. The fly-by-wire high thrusters,
and the rate command and auxilary damping systems are not needed in
orbit as far as I'm concerned. I was very pleased by the performancc
of all the manual control systems. They were effective, Just as
effectlive as you needed. There was no backlash, slop was not
noticeable. No binding or lag. The rates produced by the low
fly-by~wire thrusters are so imperceptable that you can go past low

and not know that you have activated them, particularly if you're

c
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doing something else, such as talking at the same time. I think

we need ancther stick, for fly-by-wire low. Then there would be

ne danger of over-shooting and using the high torque thrusters.

I did this a number of times. I over-shot and activated the high
thrusters berause it's 2 natural thing for me to do. If, for
instance, you want to roll left, you move the stick to left. IT

the rates are not exactly what you want, the natural tendency is to
increase the displacement of stick, as you do in an airplane, and
pretty soon you overshoot and activate a high torgque thruster and
then you've got too much thrust. I'd like to get rid of the high
torgue thrusters when maneuvering in orbit. Another problem is that
you do not really get a chance to get a good feel of the control
system on the ground, because you can't operate the valves dry.

It would be good to be sble to tell by feel, when the thrusters are
just ready to come on. A perneil stick would be very goed for this.
You get to the stop on each side you've got fly-by-wire low thrusters.
I think that would be gocd.

How did the performance of the various control systems compare
with what you expected as a result of training on the Mercury simu-
lators?:; I think that fly-by-wire low rates were a little bit less
than I expected. I think the procedures trainer simulates thrust
values which are too high. I think the ALFA Trainer does toa.

Meneuvers. -

Comment on the followilng maneuvers: Sustainer Tracking, ASCS

Zero Pitch, 180° Yaw, 180° Roll, Forward Inverted Flight, Drifting
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Flight, 720° Roll (for radar test) - Sustainer Tracking: With

the low relative motion bétween the sustainer and the capsule,
fly-by-wire low torque thrusters worked very well. I did not

track very long, but I stayed on the stick and kept the sustalner
right in the open center plus mark. It was a very short time but

I convinced myself that 1t is quite an easy task to line up & point
on the window with the sustainer and track it. T did not actively
track very long because I also wanted to get some pictures of the
sustainer at this time, and tracking and picture taking are not
compatible., Tracking is only a function of the components of the
control system, with one to four pounds of thrust you could get
proportional contrel down to low levels. If you want tracking, I
feel this would be ideal. ASCE Zerc Piteh: I don't think that I
ever held ASCS zero piteh. I doubt that this would be any different
than ASCS in any other pltch attitude. You are without any reference
to the horizon and this is alright except if you have cause to doubt
your atiitude indieators. You must crosscheck your rates in the
periscope. The zerc pitch mark on the periscope horizon line is

very valuable for gyro alignment. T used it a great deal. 1800
vaw. This is no problem. I used varying rates in performing this
maneuver without any difficulty. However, it is easy to confuse
yourself as to exactly what you're doing, when you have rates in more
than one axes at a time. This produces a coupling effect and you
don't really get a lot of good out of what you see out of the window,

T did not, at least. 180° Roll. I think the only thing that I
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can say about this maneuver is that you do get pure roll without
coupling., Rates in the other axies stay at roughly zero. I
cannct remember doing a complete roll. I was supposed to do two over
White Sands. I was talking to the Guaymas Cap Com then. T called
and said something gbout "give me a mark on the White Sands radar
test” and it seeme to me that he said "begin six degree roll rate
now"”. However, at that time I was not in the right attitude and
my gyros were caged. So had I peérformed the radar test it would
have #leded meaningless readings since I wasn't rolling around

v
the correct yaw axes. So, I told Guaymas Cap Com to walt until
I got in attitude. I then realized that I wouldn't mske it in
time. T don't feel T can give a good story on 180° roll, except
that I do remember one time or another noticing that pure roll stayed
pure roll. It d4id not couple into pitch or yaw. Forward inverted
flight, This is beautiful. That's the way to fly. It's nice to have
either the horizon ahead of you in view, or it's nice to be locking
séﬁight down, and T think you can pick out your Nadir point very
easily without reference to the horizon. You can whether you are
looking straight down, or off at an angle. I don't know how you do
it, but at least I felt that T could tell whether I was looking
straight dovn or ten or twenty degrees off +to the side. Drifting
flight. This is & thrill, & tremendous thriil. Except it's not
much fun when you don't have any rates because then you see the same
things all the time. But if you pick up a rate on any axes and

watch the world go by, you have m mdving picture up there. You see
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something new all the time. Everything, of course, 1is brand new.
You can't beat it, it's wonderful. Drifting flight is really the
most fun. T2Oo roll: I have commented on the 7200 roll from radar.
I didn't do it. It certainly would be no problem.

4.3.7.2 Comment on the gyro uncaging procedure: Aligning the gyros is
8 time consuming, or fuel consuming, process iT you have to do it
in & hurry. Yew reference is something that has to be studied. I
think that we need a visual simulator to give us some practice on
this problem. It is of vital importance to have all roll rates,
exactly zero before you can use terrain movement to determine yaw
attitude. The gyro unceging procedure: is good. It is very handy
to have a scope to check on your pitch attitude after you lose the
horizon. DBut it is time consuming and it takes your steady sttention
Tor guite a periocd.

4.3.7.3 Comment on yaw attitude determinstion under both daylight and
night conditions by using: Check points through the window;
Check points through the periscope; Terrain draft through the win-
dow; Terrain drift through the periscope; Star bearing through the
window; Ster drift through the window: By piltching down fifty to
seventy degrees in pltel you can obtain the best yaw reference through
the window. But you have to move a long ways out of orbit attitude
to get this reference. Another good yaw reference ig available on
the scope in nearly any attitude. The high magnification setting

on the periscope is the best for this if you have a pattern on the
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ground or a cloud pattern which you nearly always have. Yaur
Reference by star drift through the window is a very time consuming,
even more so than terrain drift. We should not put a lot of stock
in it becauseait takes so much tdme and it would be better to recognize
g star that should be on the horizon, get the horizon in your visual
field and then put the star where it should be.

Comment on yvaw rate determination by using: Movement in the
window; Movement in the perioscope: Movement in the window 1s also
good but, sgain, roll can affect what you see so markedly that you
have to be very careful to have your roll rate zerc hefore your
indication of yaw rate means a thing. If you're way out, say ninety
degrees in ysw, the very best reference is low mag on the periscope,
for wvernler corrections close to the proper yaw attitude, the high
mag is best and the relative motion along the reticle on high mag
is quite rapid. I should emphasize again that any roll rate at all
is magnified tremendously in what you see as a yaw angle. Yaw
attitude is difficult to determine at night. The very best reference
is a known star. You can lock at the esarth and tell when you are
looking straight down, but I cdould not look up and tell whether T
was loocking straight up or not. Without the horizon in the window
you just don't know whether you're pointing up. So, at night, the
cnly really good yaw reference is by knowing the time and the star
that should be on your track, you must find it and point the space-
craft at it. I agree with John Glenn that the very best yaw reference
on the daylight side is the window, but the winmdow loses its effective-

ness as your pitch attitude approaches zerc. The scope is useless

o



b.3.7.5

a

at night. As a matter of fact, I remember saying into the tape the
first night side, "something's wrong with my scope, 1t must have come
in". And I was locking at the switch and trying to figure what
happened to the scope and then I realized that it was looking at the
night side and dark earth below. I was still looking out the window
at the sunset and it was Just a black hole down there through the
scope. So, when the moon is not up, the periscope is useless, and
the very best yaw reference is a familiar star pattern. You can also
align yourself in yaw 1if you can see the Dipper, find north. For this
you must know what your attitude should be with respect to & compass
Rose. I 4id notice that the terminator is visible on the surface of
the earth when the moon finally does rise. The part of the earth that
is lighted by the moon &nd the part that i1s not are both visible through
the window. The lines on the window are very helpful, and boy! did
they glow st night! They really were bright at night.

What is your opinion of using drifting flight for extended
periods of time?: (i.e. several orbits): I think this is wonder-
ful. I think that we could use some study on vhat rates to start
out with. We should set up an attitude and then put in a rate
that will, in the period of one orbit, allow you to sweep through at
a very slow rate everything you want to see. The spacecraft was
very very stable. I think that it is possible to szet up a very slow
rate and have it stay in there for as long as you care to leave it.

One degree per second is enocugh. John Glenn said in his debriefing

L, 0=
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that he wasn't able to hold zero rates for any length of time,

his spacecraft gradually picked up a rate. But I didr't notice
this, I felt that once zerc rates were cbtained the spacecraft
would stay oriented for a long period of time. During one period
of drifting flight the moon crossed the window and the rates were
low enough so I just zerced them all out and the moon stayed in the
center of the window for & long long time and T was occupled with
something else for some time and I was surprised to see that the
moon had not moved after I was through.

4.3.8 Planning and Training.-

4,3.8,1 Were the in-flight activities adequately planned?: I think
they were adequately planned and I was well aware of everything
that we wanted to do and how to do it. It just tock too long to
do it and report on it toc. I was unable to get any of the Weather
Buresu photography. Changing film is just like Jcohn Glenr said.
It bothers you to have to waste time on 1ittle things 1ike changing
Tilm in a camera. Everything should be made very simply and very
easy. Finger dexterity is something that is pretty hard in the
sult but even this is improved at zero g's. There was a lot of
activity planned during the flight, there was toc much. The training
irvolving inflight activities was hampered by a number of things.
One of them was the lack of a visual simulator. Anocther was the
lack of the inflight egquipment. Finally there was a lack of

adeguate flight configuration stowage. Training was also hampered to
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a great degree by the fact that & finished flight plan, one that
had epproval throughout, was not availsble much earlier in the
preparation program. A Tlight plan was drawn up and practiced but
down deep you knew it was Jjust tentative. You had to wait untll
the very last minute to get it approved. This is not goocd. Every
1ittle correction has & great effect on vwhat you do -- adding and
subtracting things and prohibiting certain items or including other
items in the flight plan hampers training and inflight performance.
How long before the flight do you think flight plans should be
frozen?: I think two months, or sooner. It should be finallzed as
scon as pessible, because it affects the guipment you are going to use
on the flight. There are a lot of other things to do besides sitting
in the trainer working out the fiight plan and working with the e: "
equipment. I think that the most vital part of the whole preparation
phase 1s getting & flight plan that has everybodies sanction at the
very earliest moment. Then you can work on this and have a guarantee
that there will be no additions or deletions.
Did you practice stowing eguipment in the Procedure Trainer?:
I 41d4; however, we did not have the flight configuration equipment.
We did not have a géve compartment. There were also a lot of last
minute changes. ©Stowage was not a problem in the flight. We worked
thet out very well. The ditty bag is almost unreachable in the
Trainer, you just can't work with it but at zerc g it's just as
handy as it can be. The ditty bag was not a problem in flight but

in the trainer you know what a problem it is with the suit on.
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You hate to sit in that suit in the trainer because you're so re-
stricted in mobility, but you have the mobility in that suit at
zero g that you have in your shirt sleeves in the trainer at one g.
It's just fabulous the mobility you have! I would recommend that
the flight plan should not be quite so busy. I was unable to do
everything thet I wanted to do. 1 think one of the reasons was
enough time was not allowed for looking at new things and evaluating
and recording them. Now, for example, five minutes was allowed for
evaluating the hesze layer. It takes you five minutes to lock at it
and asnother five minutes to report on it. The flight plan was too
busy. I think that a good way to meke up a flight plan would be
to list the experiments and observations in order of theéir priority
and then provide z certain part of the flight plan for their execution.
The investigation of these items should be ad-1lib, because so much
is tled to launch time which determines sunrise and sunset times.
I think we could do spme more work on the way the light plan is
arrenged. In airplanes you go up and fly and do things in order,
and it really doesn't depend much on +the time of day. But, when you
have other things to do that depend on the time of day, I think we
need a new approach.

Was there adequate time allowed for a smooth transition from
one activity to another?: This varies. There was one very good
period on the third orblt after the Cape where there was time

available to sort of sit back and thing sbout what vou want to do.
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There was & little time that was not filled with demands and you
could experiment a little bit. TYou could use your own ingenuity tc
evaluate the situation. The answer really is, no.

Was your training adequate for the activitles involving control
of the spacecrafi? {meneuvering, switching control modes, gyro
uncaging, ete.) - I understand fully the functioning of all the
systems, I believe. However, we don't have a good way to simulate
the gyro uncaging procedure hecause we don't have any visusl pre-
sentation through the window or the periscope. The first time this
was ever really done was in flight and T'm sure that had I had meore
training it would have been done more essily and quickly. Maneuvering
in orbit is no problem. You can maneuver with respect to rates and
attitudes that you see out the window when you have a good visual
presentation just as easily as you can when you have rates and
attltudes on the indicgtors. I'm very familiar with what is required
in switching control modes, but there were two or three times when
I had double authority and did not want it. One of these times was
during retrofire and, of course, you don't notice it at that time
because the spacecraft to the retrorockets is so high. However, in
orbit~maneuvering it is apparent when you have double authority because
the spacecraft rates are so high; You catch the error immediately
but you expend fuel in the process. On two or three occasions the
gyroe did not cage. One time I caged and one of the needles did

not go to zero. Another time pitch and roll attitude went to zero
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but yaw stayed at thirty degrees. I went to "free" and "caged”
agaln and this time it 4id not cage. I caged once when I had a

roll attitude that was creating some coupling in pitch and yaw.

This occurred when I was low on fuel. I didn't want te use a lot

of fuel 1o being the roll attitude to zero. I caged with roll sttitude
very close to the indicator stop. Piteh attitude was also very
close to the negative indicator stcp, but gyro caging worked fine
that time. Prior to retrofire, I caged with yaw on the positive
stop and this was when I had the ASCS problem. I 41d not really
know what'waS‘wrong..ﬂme roll and pitch caged correctly but yaw

did not. T set up a right yaw rate, I believe this was when the
gyros were caged, and when I got past about forty degrees right

yaw the yaw needle, flipped around and stopped at zero. This is

bad practice. I realized that at the time but I felt there was noc
other cholice. We don't have an adequaste trainer for gyro procedures.
.Switching control modes training is also inadeguate.

k.4 Retrosequence

b.h.1 Sensations.-
L.h.1.1 Describe what you saw, heard and felt during retrofire: I

was very hurried during the pre-retrosequence pericd. This is,
I belleve, when I started knowcking the particles off the side
of the capsule. That fascinated me enough and I wanted to get
some pictures at that time, that I pushed myself too close to tle

limit with the equipment stowage and the pre-retroseguence checklist,
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The Haweii Cap Com was a big help in insisting that T get busy
with the checklist. I kept watching the clock. I thought I

would have time and I would have had 1t not been for the ASCS
problem, Anyway, 1 was hurried during that period. ZRetroseguence
came right on the California Cap Com's mark, the retrosequence light
went green, I had the "switech warninglights to bright" item on

the checklist and the lights were not as readily visible as they
should have been. I don't really know vwhy the warning lights were
on dim. Farliler in the flight I had taped over the cabin water and
Tuel quantity lights.. I may have gone to dim rather than tape a
third light. Well, I den't really know why I did. It must have
been an effort to reduce the.lighting in the cabin at night. At
any rate, they were on dim and that was not good, they're not really
noticeeble when dim. The California Cap Com's count was very help-
ful on retrosequence. I think it was sometime after retrosequence,
that I told the Cap Com that I didn't trust the ASCS retroattitude
and was going tc have to go fly-by-wire. The Cap Com said, okey,
and stated that it would be necessary to bypass retroattitude.

I would have forgotten that. I would probably have been five hun-
dred miles long if it had not been for the Cap Com's reminder.

T followed the Cap Coms countdown to retrofire. T locked at the
clock and it was reading twenty-nine seconds. I did not get retro-
fire. I pushed the fire retro button and still did not get retro-

fire for about a seccnd or a second and a half. It was a very chort
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delay. Another item that concerned me was the fact that just
prior to retrofire the balloon was right out in front of the
window. This was a result of not being able to jettison 1t.

During the drifting flight that had preceded retrosequence the
balloon had become wrapped around the spacecraft. There were a
couple of times when the line was coming down from the heat shield
right across the window. However, I am convinced that the line

was not wrapped around at the time I tried to jettison the ballocon.
I have never Jettisoned the balloon before but I imagine you should
hear some gsort of report from the squib. I heard 2 report when
deploying the hallcon. But when I tried to jettison it the switch
was dead. T worked it from depley to jettison, back and forth.

I shock it and wiggled it and did a lot of other things but nothing
happened. And so I watched this balloon but it was not in sight

at retrofire. I was afraid for a vhile that it was going to be.

I would like to have seen what it 4id, but I did not. It was out
of view. For fiteen minutes prior to retrofire T imagine that T
was on {ly-by-wire. However, the pre-reitrosequence check list called
for ASCS with a manuel backup which I selected. Then I suspected
ASCB so I went to fly-by-wire and did not push the manual handle
in, as I should have. This gave me double authority and that's
where I lost the rest of the manual fuel. I got the count, at
retrofire. 1 locked at the clock and at twenty-nine the retro-

rockets had not fired. I punched the button and T had time think

S
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oh something hes gone wrong. Then they fired . I think now

s I look back on it again that it was at that time that I saw the
smoke, either right then or after all three rockets fired, It

did not smell like insuletion burning. It smelled like hot metal
to me, like oxide burning off when it gets hot. T saw nothing at
retrefire. 1 heard the retros fire, of course, but it was a very
miid decelleration. I had the idea at that time of just a little
push on back, Just a little Jet out there pushing. Not a great
big one like the retropack appears to be. I was not reslly paying
much attention to my sensations at retrofire until it was all over.
I called ocut once, two and three. After it was all over I felt, not
that I had been pushed back to Haweii as John Glenn did, but rather,
that I had just stopped. I was convinced that if I locked down at
the earth I would see that zll the relative motion had disappeared,
and that I was golng straight down. But then, of course, as soon as
you lock out the window this is all washed away because the relative

motion of the spacecraft has not changed much.

hoh,1.2 Did you detect and mark individual retrorocket firings?: Very
easily.
L.h.1.3 Compare the sight, sound, and feel sensations of retrofire

with those experienced on the Centrifuge, ALFA Trainer, and Pro-
cedures Trainer: The sight is similar to what you see on all of
these, but I think the alignment was very good this time because
I Just don't remember any rates at all. I don't remember controlling

8 great deal. Of course, I had double autheority on which we have
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not practiced a great deal., But I think the alignment was very
good. The "feel" sensations of the retrofire and those produced
by the Centrifuge simulaticns of retrofire are not similar at all.

Did you detect separation of the retropackage? How?: T did
and that's sll. You hear & noise, and maybe you sense a little
Jerk.

Did separaticn of the retropackage effect the spacecraft In
any way?: No, not that T could see,

Control System.-

What control mode {(s) was used for retrofire? Comment?:
I wes on manuel and fly-by-wire and T think that T had expended
my: remaining menual fuel during retrofire. After retrofire T
realized that T was on double authority. I went off of fly-by-wire
end tried to control using the manual system because I wanted
automatic control for reentry. I had no control of rates with
menual at all. I went to rate command and still had ne control.
The reading on the manual needle fuel gage was five or six percent,
but there Just was: not any fuel left. So I went to fly-by-wire.
At that time the auto fuel gage read fifteen percent. 1 was con-
cerned, because I thought maybe this would indicate only ten
percent fuel actuslly remaining because the manual tank was empty
when indicating five per cent. S8 I went to drifting flight again
for ten minutes. I wanted to keep the attitude such that I could
see the horizon. I had ten minutes to get a yaw reference at a

pretty flat attitude, which is adequate. 1 dié nct want to use
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a lot of fuel getting into reentry attitude at that time
because there would have been a long period where I could have
drifted end not known it. So I stayed down vwhere I could see
the horizon and planned to stay that wey until I got either

.05 g or reentry ocscillations. I don't remember .05 g. If

it came on, I recorded it. I think T did note it and then I
pitched up to an attitude that I felt was about right for
reentry. I don't think it was Just chance that I was in the
right attitude at reentry. I think that prior to .05 g or
prior to the time that the oscillations built up, there was
encugh serodynamic deamping to orient the spacecraft properly.

I believe that the spacecraft could reenter and get down to

a hundred thousand without any fuel. I think it could do it on
its own. The rates were very, very low. The oscillations when
they first started were maybe & dqusrier of a degree on either
side of zero and they remained like that. It was as stable as
it could be until down srocund a hundred thousand feet and then
I began to observe large oscillations. I znoticed three or four
degrees in pitech and yaw. I took the reentry roll rate out
somewhere zhout that time. T noticed the rate needles were on
the stops and I began to feel a knocking hack and forth. You
could hear & noise and feel a sharp stop on each side.

Planming and Training.-

Was preparation and execution of retrosequence conducted

as in flight simulstions?: Neo, it was hurried. The eqguipment

5
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wes gll stowed ckay. I put the binoculars in the map case

and this was not their planned position. Iverything else was

in the ditty bag and the ditty bag was closed except Tor the

Items that T launched with in the glove compertment. I did not
go through the complete pre-retro check list. I did get the im-
pertant items. The retrosequence check list is not in order of
priority. 1t runs from ileft to right across the instrument panel.
Perhaps we should have a short retro check list to use in an
emergency. The one I used was very complete, perhaps too complete.
It was long, but i1t was eagy to do. I did it in the tralner in
two or three ninutes on a number of occasions.

If you controlled retrofire, what was the difference in
controlling actusl retrofire as compared to retrofire simulations
cn the ALFA and Procedures Trainers? I think the attitude align-
ment was very good. In training T have never divided attention
during a retrofire between window, periscope and the instruments.

I know that this dividing your attention between the three reference
gystems is a bad way to control retrofire. However, T did this
during retrofire asnd this was a difference between the trainer and
the flight. Ancther difference was double control mode authority.
Ancther difference was that the pitek needles wes not indicating

340, It was around 150, The control task is a very simple one.
Bince I had double authority and did not reslize it, the control task

may have been more difficult than necessary. A final difference
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between the flight snd the trainers was the linear accelerations

to which I was not asccustomed, which mey have resulted in over-

controlling.
4.5 Reentry
Lh.5.1 Jensations.-
h.5.1.1 Describe your sensations during reentry, noting both high

heating and high g periods: I did not noblce a heat pulse in
the csbin at all nor did I notice heat on the suit from direct
sunshine. The only g pulge I really noticed was the reentry
decelleration. This was because [ talked throughout the whole
thing and I remember noting that I could not say as many words
with one breath, as 1 expected to be able to. I had to breathe
in mid-sentence to get another bunch of words ocut. But the heat
pulse was not noticesble. Incidentally, I noticed rate-of-descent
cf about six or seven feet per second on the rate-of-descent meter
prior to retrofire. T hadn't noticed it before because the flight
plan covered this indicator in orbit.

h.5.1.2 What was your first cue to g reoccurring upon reentry?: I
noticed a hissing sound. This was my first cue that reentry was
starting. I also remember thet the hissing sound began long before
the Cape Cap Com said "we're expecting the blackout to occur in
forty seconds'. I am not sure that I commented on the hissing.
You are not really sure you hear it until after it's all gone.
Then you realize it has been present. I put in a roll rate. I
thought maybe, because an improper reentry attitude, that I

might get a coning movement but the spseecraft wes rotating right
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around its axis. I locked down around the center of the window

and 1t was turning in a perfect rcll. I sighted through the lower
part of the window right along the center line. I could see a
given spot in the sky all the way around, so the roll rate was pure
roll. This was after the oscillations had started, so I feel T was
aligned properly. The rell rate wase reading ten degrees per second.
The g period was long, but it may Just have been because you do not
really notice the length of the g period when all you have to look
at 1s the g needle in the trainer. It's such 2 subtle thing that

I cannot be sure. I remember looking down and reading something under
one g. That was my first cue.

Was there a noticeable difference between the linear acceleration
experienced in the spacecraft and the centrifuge? Describe: No,

As far as the simulation of reentry is concerned.

If the window shutters were open, describe how the "fire ball"
restricted vision from onset to termination. When did it start?
Waht was the duraticn?: The first thing I noticed was a higher light
level outside the window. There was a haze outside but it was not
a bright glow. Tt was a haze with a faint orsnge tinge, and it was
similar to the temporary haze that occurred at staging, had a slight
orange glow. This persisted for some time and disappeared. T was
surprised that it was quite some time after that I was able to see
the little orange glow with a black hole in the center which is, I
essume, the track you've been througl leaving little glowing parti-

cles behind. Tlaming particles continued to fall off. I think that

o T



o

the orange haze appeared prior to .05g but I am not sure. The
orange glow was just sort of & faintly luminous haze. In addition
there was a green flame coming from around the cylindrical section.
It was very noticeable, T thought for a while that the trim angle
might be wrong and that I was taking off part of the eylindrical
section. I can remember seeing three separate streams. One right
in the center that locked to me to be V-shaped and appeared to come
ocut eighteen inches from the cylindrical section, and then two
smaller streams on elther side. These fluctuated and glowed and
were a bright, light green. Later on about the time we were pro-
bably transonie, I saw three cr four puffs cof white smoke that
looked like the smoke you get from a grass fire that's just beginning
to burn.- They were white and thin. As I looked out the window
they would be hack behind the spacecraft. A white glob of smoke
would shoot back and then another, and another. Three or four

at & time. This was just & 1ittle above a hundred feet., dJust
before the altimeter was off the peg. It was also around this

time that the retro strap came off and around the same time alsoc
that T think the balloon line floated back. The retro strep was
eighteen inches long snd sbout an inch wide. Long after the g
vulse I saw a little part of that nylon balloon line coming
floeting back past the window. And there were times after landing
when the window was completely submerged, sc 1f it was coated

it could have washed off.



h.5,2

h.5.2.1

4.5.3

L.5.4
h.5.4.2

g

Control Bystem.-

What control mode (s) was used for reentry? Comment: I used
fly-by-wire until .05 g or until T picked up oscellaticns, then
I went to Auxiliary damping. I put in & roll rate with fly-by-
wire before I went to AUX-damp. I was not aware that AUX-damp
provided roll rate on reentry, but it 4id. When T went to AUX-
damp the rcll rate increased.

Communications. -

Comment on the communications blackout during reentry.
Duration?: I heard the Cape Cap Com estimate blackout at, in
40 seconds, and T said to him; "I will standby for your trans-
mission on emergency voice." I heard nothing. Absolutly nothing.
I called him & number of times during this period. I 4id not
hesr anyone. From then on down, I just talked about what was
golng on. The duration was from blackout until main chute.
Then I heard the Cape Cap Com transmitting blind something about
"landing long, estimate an hour." I believe tkis was after the
deployment of the main chute, but I am not sure. It is possible
that I missed some transmission because my ears did not clear until
I got the visor open ard sgueezed my nose. When you clear your
gars your hearing gets much more acute.

Cooling.-

Comment on ECS cooling during reentry: Immediately after SECC
I remermber reporting steam vent temperatures of TOO for both the

sult and cabin. I was confortable for gquite some time but I knew
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that more cooling was available and so I increased the water

flow from the launch marks of 4, up to 5. I may heave been
impatient. I knew that ten minutes was required. I didn't
realize that T might st1ll feel the effect of a change in water
valve setting after 30 minutes. I did not get any change and

T increased it again. The meximum setting I used on either the
cabin or the suit was sbout 8. I didn't get a substantial

change in ecabin air temperature through the flight. I aid

get substantial changes in cabin steam exhaust temperature,

and substantlial changes in suit inlet Lemperature, but no resl
changes in suit temperature. The cabin steam exhaust dropped.
Then the cabin excess water light came on and I looked at the
gauge and it was down at about ten degrees. Apparently it

swept down through 40°, and as soon as it froze, it dropped

right down to ten degrees. T think at that time both the

cabin and suit controls were set together. I realized that

I had frozen the cabin and it was sbout time that T backed both
of them off to zero, and set them at a lower setting. Cabin slowly
came up. ©Suit temperature never changed, and the suit temperature
was hot. Anyway, through vsrious menipulations of the suit
needle, I finally got a drop in suit temperature. I never saw

a substantial change in suit steam exhaust. I was quite confor-
table throughout reentry. 1 was never warm on the water, I was
tusy getting out and I may not have been sensative to temperature.
I remember being surprised that the csbin temperature was only

101°, T think thst's what it was. In the trainer, cabin
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temperature is 130° and John reported 130°. But I was much more
confertable during the reentry and the time on the water, even
climbing out, than I was for that period on the second orbit.

5S¢ cooling during reentry, once the suit valve got in the right
position, was adequate, In orbit the temperature setitings are

& very, very critiesl]l adjustment, and the lsgs are much longer
then I had expected. I was impatient with the response that I
got from new settings. I remember, when I was very hot, I

ecould open the visor and it was Just like a fresh breeze on my
face. The temperature of the cagbin is higher by 30 degrees,
than that of the suit, but when you open the visor it is

a wonderful feeling. I have an idesa that it may be the humidity
that makes the suit sco oppressive. I think that we do not get
rid of enough water out of the suit. I think we need a better
way to keep the humidity down. That's the only explanation I
can think of thet would make & 101 degree temperature feel cool
by comparison to TO degrees.

4,5,5 Oscillations and Vibrations.-

4,5.5.1 Were there any oscillations of the spacecraft during reentry?:
Oscillations during the g vise down to maybe 2 g's were minimal
and I was really proud of AUX-damp. Another thing that I noticed
was that we got through the whole g-pluse with an wmnoticesble
fuel consumption. I was surprised to see that I still read about
15 percent after we were through the g-pluse. I noticed then

that the rate needles began to swing out and then I think I tock
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the roll rate out. I noticed rates of 3 to 4 degrees per second.
I looked back out, and during this time, things were falling
awey, I think. The rate needles were soon on the peg and the
gun came across the window. The attitudes really diverged then
and the thing I noticed was the change--it sort of knocked back
and forth--and then the knock on each end became less, buit the
rotation in that direction continued. T got the sensation that
we were building up amplitudes stesdily. At sbout 7O or 80,000
feet the rates really started going up, and at sbout 45 the
oscillations really started diverging. I turned the fuse switch
on at 45 and went over for the drogue. I watched the altimeter,
and remember saying that the rates were going too far, "I'm going
to have to try the drogue now", and I punched it off, T think,

at around 26 or 27 thousand feet. It snapped out and it was really
straining and shaking and pulsing and all of this, but this
stabilized the capsule very well. Then at 15,000 feet, I got
the fuse switch for the main perachute and at about 9500 I
looked for the msein light and it was not on so I pulled the

main ring. The main parachute came out and I was surprised at
how it strained! I've never seen fabric vibrate like metal.

It was stretched so tight--not like & sail 1uffing or anything--
it was stretched tight and just vibrating like a plece of metal!
Tt's taking a tremendous strain. I watched it ruffle around
vhile 1t was reefed and then it unreefed right on time and came

ont and it's a besutiful sight! It really is! I remember noting
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the reefing lines. You see these things hanging and you think
something has falled and you think, "here's something that's
broken'. But you reallze immedistely what 1t 1s. The chute
rotated so that I could see the whole thing and it was perfect.
There was ne damsge whatscever; rate of decent was pegged right
on 30. I went to aute on the landing bag and it ceme out right
awey so apparently there had been twelve seconds of time elapsed.

Could you estimate thelr amplitudes?: Greater than 180
degrees double amplitude. It seemed to me like they might have
been approaching 270 degrees at the iime I pulled the drogue.
This is only my subjective feeling.

Were they bothersome to you in a physical sense?: [No, except
T thought maybe I was going to stert going round and round. You
know, all the way. But it didn't bother me.

Did any spacecraft components vibrate excessively during
reentry? Note exact time of occurrence: No, everything was
very solid inside, except there was this audible noise when we
stopped. It seemed asudible to me--maybe it was Just a Jerky--not
& nice gentle vibration.

4.6 Landing

Drogue. -

Describe spacecraft motions before and at drogue deployment:
They are definltely divergent at this point. At drogue deployment
T think we had maybe 270 degrees of oscillation. This is something
that T just felt from having seen the sun go through past the

window, and noting the rate, the rate at which the amplitudes built
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up. The oscillations diverged very rapidly. They went from a
double amplitude of say 30 or 40 degrees to these violent 270
degrees oscillations in about three or four cycles. The period
of these viclent oscillations was something like two to three
seconds. Tt really snepe around. The thing that I noticed priocr
to drogue, was the oseclllations bullding up. They stop sbruptly
on elther side and there's some noilse there too. You hear it snsp,
and then the snap on either end gets easier, and you feel yourself
geing past the other side and very definitely increasing. I
called out the @fOSUB fuse switch at 45 and waited and watched
the gltimeter and got very good correlation between cabin pressure
snd altimeter resding. I think I punched the drogue off at around
26,000 feet. I had wanted to wailt and let it come out but the
oscillations were incressing so much that I said, "I'm going
t0 have to chance the drogue now". It stabilized the capsule
immediately. I think we were in a pretity good attitude when
it di1d go out because there wasn't a violent snap into the proper
gttitude at drogue deployment. I watched it out the window. It
vibrated very fast back and forth--very guickly. It had maybe
three or four CP2 everyway 1t went. It was pulsing and breething
and going back and forth at a very rapid rate.

k.6.1.2 Did you hear the drogue mortar?: I did.

4,6.1.3 Describe drogue deployment. Automatie? Manual? Fallure
indications?: The drogue deployment I can't describe very well--

it's Just there. You hear it and it's there., It's that fast.

N
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It just manually deployed. As far as I'm concerned, it was a
perfect drogue. T couldn't see any damage at all.

h.6.1.4 What was the indicsted attitude of drogue opening?: Again
T think 26,000 feet.

h.6.1.5 Deseribe spacecraft moticns after drogue deployment: There

was none. It was very stable.

L.6.2 Snorkel. -
b 6.2.1 Did the snorkel door eject properly?: As far as T know,
yes.
4Y.6.2.2 Did the cebin inlet and outflow function properly?: O, handle

came up sutomatically and T reached over and pushed it up at the
tone. The light came on and T turned the tone off. There was no
noticeable cooling effect at this point. T couldn't tell that
anything had happened through noting suit temperature at this
time. I couldn't “ell that the fan had not shut down. T
couldn't tell that it had continued to run. I prcbably would
have noticed had the fan shut down. Very little happens in
the suit when the snorzels open.

Y.6.2 3 At what altitude did each of tne sbove oceur?: T think
the snorkel came out at sbout the right altitude but I didn't
notice the altitude. I think it will o= or the tape.

h.6.3 Antenna Jetiison.-

L.6.3.1 Degeribe spacecraft motions prior fo jettison of the
artenna section: The spacecrelt was very stakle.

h.6.3.2 Did vyou hear the antenna mortar?: I did hear the antenna

G —-

mortar.
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h.6.3.3 What was the indicated altitude of antenna jettison?:
The indicated altitude was around 9,500 feet. A lot of things
are visible through the window at main chute opening. At main

chute deploy, you see a lot of things falling away.

L.6.4 Main Chute.-
L.oe.h1 Did you hear the chute open?: I don't think anything is

gudible after antemna falring release. The g peaks at reefing
and unreefing are noticeable.

L.6.4.2 Describe the opening shock: There isn't really a shock.
It's Just sort cof a gentle pressure.

k.6.4.3 Describe the view of the main chute deployment through the
scope and window: I didn’t notice the chute through the
periscope. The view through the window was good.

h,6.4h.h Was any chute or riser damage visible?: I cculd see that
it was a sound chute while 1t was reefed and after it opened fully.

4.6.4.5 Was the spacecraft rotating relative to the chute? Rate?:
There was & relative rotation between the capsule and the
chute so that I could see the entire chute. TIn a pericd of Jjust
two or three seconds I was able to see the entire chute through
its rotation and there was no damage whatscever. Rate of descent
was locked right on 30 feet per second.

h.e.h.6 Was the canopy steble: I was unable to sense oseillation
on the main chute. It seemed very stable and I felt that I was
descending straight down without any oscillations. There was

rotation but it disappeared after a short time. The canopy was

very stable.
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Describe the spacecraft motion after chute deployment: It
was straight down as far as I could tell.

Landing Bag.-

Did the landing bag deploy normally?: Yes.

Did the gequence light work properly?: When I went to
automatic orn the landing bag, the light turned green immediately.
I don't remember any physical sensation of the bag or heat
shield golng down.

When did the landing bag deploy relative to main chute
deployment?: I don't remember exactly. It was after I had
locked at the chute and made sure it was okay.

Did the dropping of the heat shield have any shock effect?:

I didn't notice any shock.
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Impact. -

On what part of the chute swing did landing impact occcur?: I
couldn't tell. Through the periscope the horizon was very stable
Bnd it seems to re <hat I was going straight down.

How long did it take for the spacecra®t to right fugelf?: Iz
never did right itself. Tre window was completely subrerged for
three or four seconds and then the capsule came up., I think the
very firstl atziitude 1t went to was the attitude 1L staved at. The
attitude was half pltchdown and half left yaw and it stayed in that
attitude after T got out. It may have been a little more nearly
pure pitch after I got ocut. 3But anyway, the spacecrafi did not
right itself. I<'s possible tzat wren I went to zanual landing
gids the small end could have been in the water. T'm not sure,
1t was down close, and 1t never got very far up. Oa, that's right,
I locked out and saw the main caute s3ill in water. I went to
lending aids and I heard sometzing then. I then weni to reserve
chute override as a backup and this fired, I neard that. For
a long time on the water, the reserve cautc flcated 1ts package.

I was temptaed to zo over and gel it, but I'd have to disconnect
frcm the capsule to do that and gwim 30 I didn't. But it wasn't
very far away and it stayed closc all she time.

What was the final trimmed angle of the spacecra®t ia the
water?: I think the capsule was ai about 60 degrees from the
vertical all the time. Before T gol oul and after I got ocut too.

Did the main chutc disconnect normally? How could you tell?:
I think the main chute disconnected normally. = heard the landing

aids operate.

o
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L.6.6.5 Did the reserve chute ejecl normally? How could you tell?:
The reserve chute, I zeara and fel: too.

4.6.,6.6 Did any equipment break loose at izpact?: Nothing broke
loose at impact.

L.6.6.7 Could wou estimate the landing time anc prepare for the
landing shocx?: The altimeter is really your best indicalion.
I didn't evaluate the appearcnce of tre water through troe peri-~
scope. I was busy with the landing checklist. T knew cvery-
+thing was okay, and I did xeep track of my heigh. vy lhc alti-
meter, bur I didn't look out the periscope to ‘ry and sell
exactly when impaci would occur. I locked at the altimeter and
saw that 1t was close and did & couple of other =rhings. Tren
I waited for impac.. I had just made it--I ray even have heen
doing something at impact~-I'm not sure aboutl this, bui the
impact was very gentle, but noticcablce.

4.6.6.8 Could you estirate your rorivontal speed as impact?: I
don't think there was any zorizontal speed at impact.

it.7 Post Landing

4.7.1 Astronaut Status

Y.7.7.1 Comment on the periocd of time wnile you were waltiing for
recovery vesasels or aircraft: My sstatus was good. I think after
impact that T looked at cmoin ferperatirs and i. was 101 degrees.
I don't remember being warm at all. I did take The helmet off
but don't rememper trat this cocled me down a great dgeal. 1 had
heard Gus. I called a number of people and nobcedy could hear e,

but I did hear Gus say 'estirate an zour and <hat I was long.
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That, coupled with the fact that we were lis<ing and I saw some watier
inside, and I expected & heat pulse, made me decide it would be best
wc a% least prepare an egress route. Whern I had gotien started I
Jjust went artead with it. My status was very good but T was tired.

I did not put the neck dam up until T got in the raft. The sea was
gulte calm except for periodic swells, Tre swells would increase
pericdically btut it was not rocky and it was a very pleasant time
on the water. I wrestled with the neck dam for three or four
minutes after T was in the raft tut I aad forgotten to undo the
little gilver gtrap on is, I was trying to reoll it up past that
strap and couldn't do it and my nands got so tired I had to give up.
I was Just maxing no headway at all wiih it=. Then I noticed t2ls
little tab from the strap, pulled it off, stucx it down Inside <ze
suit (saving everything), and rolled <he neck dam up with no prob-
lem, I was comfortable ag {ar as temperature was concerncd. It's
a job to climb ouz. To get everything up trhere with you is a prob-
lem. T did turn the sguib switcnh off and I saut down ABCS, I
think I caged the gyros but I'm nol sure. I elirbed out and slid
whe parachute canister out very easily. I -ad 1t two tnirds of

the way out and was actually working my legs up around underncath
the panel, before I nad to disconnect trne suit zose. T did this
but I didn't lock the valve either. I forgot to lock the valve,
I've done that faithfully everytime I get out of the couch, I've
locked that valve cverytize I've removed Lrtat hose. There is
avallable a self-locking, inlet fliling <hat I worked with in <the

water. It gives you maybe % inch of water suit pressure drop

R
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{increese in the suit pressure) but I think that we should have it--
I think we need something to seal the suit, Well, I got out and
then held on tec the capsule and pulled the raft ocut and rested it
in the recovery section and stuck the cemers down in there where

it was anchored pretty well., The raft was attached to the gsuit at
this peint. I found the toggle and pulled it and the raft partially
inflated, just a little bit, and then it broke two of the snaps open.
I think I pulled twe or three snaps cut, pulled the toggle again,
and this time it inflated. I had just barely tapped the bottle the
first time to start it out and then I undid a couple of the snaps
and pulled it, and then it just filled right up. It went down on
the water, and I climbed aboard and took stock of the situation.
Then I reelized that I was in the raft up-side-down! The raft was
up-side-down! And so I went back to the capsule and held on,
climbed out of the raft, held onto the capsule and turned the raft
over and climbed back in. I felt very good during the period on
the water after I had gotten all the equipment out. I drank a lot
of water on the raft, The first thing T saw was scome sea weed and
the next thing I saw was & black fish that was just as friendly as
he could be--right down by the raft. Then I heard some planes.

The first thing I saw was a P2V and then a little Apachee. A

Piper Apechee came on and I was surprised to see him. T understand
from talking to somebody here last night that he violated an air-
space restriction that's set up by ADIZ for this flight. And that
when he landed back in Puerto Rico or wherever it was, they con-

fiscated his film. He toock a lot of pictures. Then I got the

_
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the mirror out and used it. It was quize hazy though, and 1% was
herd to find the little bright spot in the mlrror. The survival
kit was excellent. Everything was just exactly where 1t was
supposed to be and I didn't lose anything. Everything was re-
tained properly and it, it was a real jewell, After the swirmmers
got there I broke out the food and asked them if they wanted any,
but they had finished lunch recently so they didn't take any.

I ate one of the chocolate vars--that was good. I attached the
raft to the line to the pie-shape marxer. It dips in the water
and there must have been a siream of dye marker 10 miles long In
the water. It really works good. The next thing was that there
were a lot of airplanes arcund and I had been watching thex
filying over., I was Jjust sitting there minding my own businesé
and pretty scon & fellow called to =ze from behind and here was

a fellow swimming up and I didn’t even know he was in the water!
He had dropped from 1100 feet, he said. He had landed behind me
and Just swam up. S0 ne climbed in his raft, and we attached
the rafts <ogether, He was tired. His drop had not been good.
Neither was the second drop--he alsc had to swinm a long wey.

But my status was real good. We had a pretty good time there.

I kept wazching the capsule <hough, vecanse 1t seemed %o me that
the list wes increasing slowly and that the water level was
getting higher. I wetched along the beacons. The beacons were
Just barely above the water and this is the way the capsule

steved.
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Spacecraft Status

Comment on ECS cooling during the postimpact period: It was
adeguate throughout the Tize I was gelting oul. I wasn't waram,

I don'"w rememvber beling nearly ag hot as I was on the second orbiz.

Did tre spacecraf: leakx? Weoere? Did you try to slop 1t7:

T do not know if the zpacecraft leaked. I did now wtry ~c stop L.
There was wazter inside.

Wrat was the status ol the beacons, dye marser and light?:
Tne ligrt was working. The beacons were coerating. I heard tre
tone on the neadses,. The dye marker worked well.

How rapidly did battery voliages depvlete aTter lancing?

How did current vary?: I didén't watch baltery voliages for long.
In flight the numboer two zain vattery was low., I made a comment
on the tapc about this. All trhe rest of them were up to twenty-
four volts, but number Two main was down to around twenty-1lwo
volts., I remember noticing is dowa only once. I also remember
locking at il again and il was ne. dewn, I gon't know whethor
<his is possible.

Did the HF aptenna eresct? How could you tell?: The IF
antenna did erect. I do not know how you carn tell. I ¢id no:
novwice any sdund tziviy seconds after I woent 1o Rescus Aids
Manusal.

Wasz stear noliceable at any =wime?: No. T thought Tor
awhile <hat [ was hearing sizzling from somewzere. I trhought I

heard sizzling ovoth while I was inside and when I was outside.

..,



H.7.3
L,7.3.1

4,7.3.2

4.7.3.3

4L.7.3.4

4.7.3.5

S

The sound persisted for e long time and I finally realized that
what 1 was hearing was the noise of the suit fan. I turned the
cabin fan off, The suit fan is noisy intermittently and from
outside this noise sounds like sizzling.

Egress

If used, did the expleosive hazch function properly? Comrent
on its operetion: I didn't use the explosive hnatch.

Describe your egress from the spacecraft: I have described¥®
81l tut the one periocd when I stowed the camera on %op of the re-
covery section. I do not remember exac:ily how I got out, but I
did not let go of the capsule and there was one pericd Just as
I wag getting out that water ran up over the sill and went down
inside, but there was just a little bit. I guarantee that
sixty-five gallons did not get in at that tize.

Do you recommend a change in the egress procedure you used?:
I do not recommend sny changes in egress procedures, except that
we adop® the long hose which works very well. It stayed in plece
throughout the fligh*t and the locp was reiained by velcro which
pulled locse very easily when I started out.

Did you encounter any not spots on the spacecrafi?: There
were no hot spots.

What survival equipment did you use? Waz it adequate?: I
used the SARAH. I used the mirror and I ate the focd and the
water. The water was mighty handy to have. That was about all I

used.

*  BSee Shipboard Debriefing
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k.7,3.6 Was your egress t#ra ning sufficient, or was it deficient in
eny aspect?: Egress ireining was good, I'm glad I had all of it.
It's interesting to note that I forgot to seal the sult. ZEvery-
time that I disconnected the hose in training T seasled that valve.
But this time T did not. Perhaps this is because I had never
done it stending up in the tower,
4.8 Recovery

4.8.1 Visual Sighting

L,8.1.1 Did you see any alrborne or surface recovery forces during
descent? After landing prior to egress?: I saw the PEMfirst
and then there were a lot of airplanes. Two paramedics were
dropped. The second was dropped toc far away and he wes ex-
hausted by the time he got there. We all gaitacred the raf<ts and
talked about where we were and how long it was going to taxe to
be recovered. The first thing that was dropped was something on
& small red parachute that T think was a smoke bomb, But the
next thing that was dropped was a twenty man life raft. The
chute failed and it smacked the water with a trememdous impsact
and the case iore open. It was attached with a long line to
something else which I think was the Stullken collar and it hit
the water with e terrible bang toc. One of the bottles was
broken on impact sc that only the top loop of the Btullken collar
could be infleted. This took just & little of the list out of
the capsule. There were also scme cther things dropped wust they
were all too far away to do us any good. The Btullken collar
at first appeared to be drifting toward us so we decided trhat we'd

let it get a little closer instead of swimming so far out fto get it.
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I kept watching it and it wasn't geiting any closer but was getting
farther away so I Told the divers that we had better go and get it.
50 one of the divers started out to get it and one stayed with me.
I told him that I wes fine..that he probably should go help his
buddy, so they both left. It tock them & long <ime, swimming the
sea, dragging a raft. Even under water with & snorxel it was &
long job for them, even witnz the flippers. Then they had to get
the Btullken cecller, put it on & raft and tow it back. That took
a long time. It's a good thing they went to get it when they did.
They finelly got back and wrapped it around the capsule and in-
flated it. Because of the angle, or list, or because of improper
installation of the collar, the capsule appeared to be coming out
cf the collar and the list was increasing, so I told them to stop
and to make sure that it was instelled properly. They both went
down end they did do something underneath., The capsule moved
somewhat back intoc the collar, and then they inflated this one
tube and the capsule rigrted itself somewha*. They had a strap
which they put around the hatch just in case it blew. We algo had
two extra rafis thet we stucx inside the collar. One was in the
raft and one was over by the periscope. The periscope door was
cpen and the capsule was oscillating and I was afraid that the
door might wear & hole in the raft, sc we put one down over the
door. Then we just waited there for a long time. People would
come cver and drop smoke flares, sut we needed & radio. 1 thought
a little while of getiing back in the capsule and using tre radio
to taelk to the P2V end tell him what the status was and that we

needed & radio to transmit with. The Jjumper had no radio.
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However, I was afraid that if I climbed back in, even in the colar,
there was danger of getting water in the smell end again. So, I
didn't do that. I really didn't feel that there was & need to have
a redic to talk to them because they ceriainly knew where we were
and they knew that our status was good. We were all waving to them.
The divers wanted another twenty men raft but they never got that.
The SAl6 came over and made a low pass and pushed out a big yellow
can, about a 10 gallon can, on & parachute. It was not very close.
The diver had a long way to swim to get it. This was our radio.

He swam back and sat up on the collar and opened the can and there
was nothing inside but a battery! He was livid! He said a lot of
words that I won't record, He said, "Who packed this?", "Who in-
spected 1t?" He had the name, of course, because it was on the
inspection tag; so we let him turn the eir blue for a little while
and then we were back where we started from. The next thing that
happened, I guess, was that the HS5 appeared. I wondered for
egwhile whether he was going to sit down on the water but he didn't,
He had the sling way down and he was way up in the air, I went
back to the capsule and stoed on the collar and got the camers.

He made a beautiful approach and the collar dragged up very slowly
to the raft. The diver helped me. I put it on, but I was on the
wrong side of the capsule, so I took it off again. I didn't have
the camera either and T wanted to take the cemers with me, so I

got out of the ceollar, walked around to the other side, grabbed
the camersa end put the collar on and motioned to him to go up and
he began to take the tension up. When he was almost above me s0

that T felt that if I let go of the capsule I would be held sub-
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stantially above the water, I did this. Either the nelicopter
settled or the wrinch operator pus:cd the wrong switcr because T
went down! There was one period there when I'm sure thal. nobody
saw anything of me but a camera and 2 handi: But I looked at the
camers when I got back up and it had Just a few drops of water on
it 80 I'm sure that it was not submergeda. It may have been just
the movement in the watler--it got splashed, bat I don't believe
it 2ad been suomerged. I% was a long 1lift. He was about Tifty
or sixty feet up in the air. DBus I got in with no problem and
gtowed the camera and tock =my gloves off. 1 tock xy left booz
off and poked a hole in tze toe and stuck xy leg out the window
and drained tne water ouz. Then I lay down to get <he wazer out
of the rigrt leg into the lef: leg. I had Lo lie down close by
the relie® —<ube so £ just stuck tre Loe up over “he relicl Tube
and put tzne rest of the water from the suit ocut tzroudgh the reliefl
tube! That's apous all. 1 gsaw nothing during descent and heard

notzing during descent.

L.8.2. Communications

L.8.2.1

4. 8.2.0

What recovery aircraft or vessel was 'irst contacted? The first
one 1 saw was the P2V. There were, T think, three separate P2V'g,
two CSL's and an SA16 and a Piper Spache, blue and white.

Comment on the guality of communications with recovery. The Cape
Cap Com was weak but readasble while I was on the chute. I was
aware that T was long, fhat the Cape Cap Com was transmitting
blind, and that T should expect zn hour recovery time. That's

about what I got from the Cape. I also remember being tcld there



4L.8.2.3

would be Jumpers in the water,

Did you receive the information you desired at all times from
reentry until completion of the recovery coperation? I did not

hear emergency voice during reentry, though I iistened for it.

4.8.3 Pick Up

4.8,3.1

4.9.1
4.9.2
L.9.3
h.o.b

k.9.5

Did you experience any difficulties during the recovery
operation? Describe. The only really difficult thing is
getting out of the capsule, and that is difficult beecause it takes
a long time and your movements are restricted in a space suit.
4.9 Sequencing Review

With reference to the sequence panel,note which functions
were operated manuslly and which were automatic. Cover the entire
flight and comment on each function:
Jett Tower - The tower Jettiscn was right on time, sutomatically.
Sep Capsule - The capsule separated right on time, automatically.
Retro Seq - The retrc sequence began right on time, autcmatically.
Retro Att - T don't know. I do not remember the flight being red
but the warning lights were still on dim, and were not readily
visible.
Fire Retro - Retro sequence was right on time with the clock and
the count. At the Celifornis Cap Com's count for fire retro I
did not get fire retro, but this count was one second early. I
waited for the clcock to get to twenty-nine. They still 4id not
fire. I went immediately to the fire retro button and the retro
rockets still did not fire. One or two seconds passed before I

felt the first retro.

A



h.9.6

4.9.7

4.9.8
h.9.9

k.g.10

4.9.11
h.9.12

4.9.13

S—

Jett Retro -~ The retro rockets jettisoned automatically right on
time.

Retract Scope - The periscope retracted automatically right on
time.

.05 g - T do not recall the .05 g light.

Drogue - The drogue was not deployed automatically. It was
deployed manually.

Snorkel - The snorkel was opened automatically.

Main - The main chute was deployed manually.

Reserve - The reserve chute was not used. It was jettisoned auto-
matically after landing.

Landing Bag - The landing bag was manually positioned to the

automatic position, and the 1llght went green immediately.



