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HORICE

LIFT-0FF TIME (2-INCH MOTTON} FOR THE MA-6 FLIGHT
WAS §:47:30.002 EST. RANGE ZER(C TIME WAS ESTABLISHED
AB 9:47:39 EST. ALL TIMES REFERRED TO IN THIS REPORT
ARE IN ELAPSED TIME IN HRS:MIN:SEC FROM RANGE EERC,
INLESS OTHERWISE NOTED.

THE PRECENT REFORT IS PART I OF THE MA-O POSTLAWNCH
MEMORANDIM REPORT AND CONTAINS OVERALL MISSION ANALYSIO
WiITH A MINIMIM OF DATA. PART IL, UNDER CEPARATE COVER,
WILL CONTATH COMPLETE TIME HISTORIES OF DATA, WITHOUT

AMNATYSIS.
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1.0 IHTROIANTTON

The firat mannsd orbital spaceflight of a Mercoury spacecraft wae
succesafully made on February 20, 1962, from the Cape Canaveral
Migaile Tept Conter. Astropnut John H. Glesn Jv., shown in
figures 1.0-1 threugh 1.0-k, was the pilet en the MA-S missicn.
This flight was the third erbital flipht of a Mercury spacecraft,
and the gixth of the serdes ubtilizing Atlas boosters.

The T1light wags planned for three orbits and wes & culmination of
the program to develop the Mercury spacecraft and to use it for
manned orbital flight. The objectives of the flight were there-
fore to evaluats the performance of the man-spacceraft system in
& three-crbit mission, to evaluate the effects of space flignt on
the Astronout, and to obtailn the Astromaut's evaluaticn of the
gperational sultability of the spacecraft and supporting sysienms
for manned space flight.

In general, the spacecraft, booster, and Hetwork system functioned
well durdng the mission,. - During the second orbdt, loss of thrust
of the one=pound yaw thrueters caused repeated loss of ASGS orbit
mode, reguiring the Astronaut to control the spacecraft for most
of the mission. In spite of this and other minor problems, the
three=orbit missiocn was completed successfully and recovery was
effected in the plannsd area by the Destroyer "Hea' within 20
pirmgtes after landing.

The Aetropaut's performance during all phases of the mission was
highly satisfactory. No deleterious effects of weightlessness
were noted, and the Astremaut was found in peatflipht examination
to be in excellent health.

All missicn cojectives for this Ilight were accomplished.
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John Glenn and' his 'backup pilet Scott Carpontor,
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Figure 1.0-3.- John Glenn in the MA=6 spacecraft prior to hatch

closuro.




Figure 1.0=4.=

Postflight photograph of astronnut John Glenn.
-
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2.0 MISSION DESCRTPTTON

Toe MA-6 Clight waeg & F-orbit migsion with Astronaut John Glenn as
pilot,. ' Unscheduled prelaunch holds totaled 2 hours and 17 minutes

86 & result of difficulties with the GE guldaspce rate beacon . snd &
spececralft=hateh bolt, for topping fuel and loxing the launch vehd-
¢le, and to verify the Bermxa computer alter a ground power
failure. The vehicle lifted off at approximately C94T e.s5.t on
Fobruary 20, 1962, .3 hours apd 42 minutes after the sstrooeut entered
the spacecraft.

A1l bhacater functions wewe normal during 1au.i:|ch, and vwibration levels
and frequensies were gcceptable and comparable o those experienced
during the MA-5 launch.’' Epacecraft orbital insertion conditions

were very good. Deviations from nominal values of inertial f1ight-
peth sngle and velocity were -.05 degrees and -T fi/sec, respectively, .
with a resultant capability. of nearly 100 orblte.  GE=Burroughs and
AZTIBA guddance data both indicated & "GO" conditicn after sustainer
engine cubtolf. The perigee and apogee of the orbit differed from

the nominal values of 87.0 apd 14k.% nautical miles by 0.1 nautical
miles and 3.5 noutical miles, respectively.

Bpacecraft sepavaticon, rate dawping, and turnorovnd were accomplished
satisfactorily. With the exception of steadily rising temperatures
on Both inwverters, all apacecraft syatems performed satisfactorily
during the Tirst orbit.

The pilot observed the lavnceh vehicle tankage in 1ts slightly lower
crbit for some time, checked out the spacecrsft econtrol systems,
performed planned tasks end made sclentific cbsermmbions, and re-
ported small lundncus-sppearing particles around the spacecraft

At sunrise.

At appreooimately the beginning of the second orbit, the astroneut
reported that the spacecraft was not maintaining acceptable attitudes
in the crbit mode of control in right yaw, and later in left yaw,
evidently because of loss of thrust Crom the low thrusters. The
astropaut elected to control the spacecralft manually to conserve
fuel, and flew moat of the rest of the mission in manual control
modes. Hecessary attention to control of the spacecraft prevented
accomplishment of some flight-plan items.

Howewver, the astronaut acccmplished the major planned tasgks, made
seientific observations, confirmed that major weather phenomenn

werg visible en the moonlit dark side of the eavth, controlled the
spacecraft attituedes by wisual reference to horizon and setare on

the dark side of the earth, and parformed spacecraft maneuvers
manually, including 1809 yaw maneuyere. The spacecraflt supported

the astronaut adequately; disp ctlon in the control system.
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Also during the second and third orbits, an indicaticn from telemetry
that the spacecrnft heat shield pdght be unlocked caused some’ concern;
therefore the empty retropack was retalned on the spacecraft during
reentry at the end of the third orbit, to hold the heat'shield in

place in cose it was unlatched.” The retropack had no detectoble

effect on the reentry. ; .

The ' spicecraft attitudes during the retrofire maneuver were controlled
by both the automatic control system apd the astroneuwt using manual
control.  Spacecralt oscillations budlt up during reentry and were

not satiafectorily controlled until:the drogue parachute stabllized

the spacecraft. The drogue parachute deployed at 28,000 feet rather
than the planned 21,000 feet. 'Landing (04:55:16) occurred approximately
L0 pantical miles uprange’ of the' planned landing point. The spacecraft),
with'the astronaut inside, was recovered approximately 17 minutes

after landing by the destroyer Nea. The 'astronaut s in excellent
hapa: 3 d EREE ! ;

Hetwork eperaticns’,’ including telemetyy reception, radar tracking,
commnications, command control-and cosputing werel excellent.,.and
rermitted effective flight control during the mission.




[ ]

Page 3 = 1

3.0 LIFT-OFF CONFICURATION IESCRIFTION

A vhotograph of the 1ift-off confipuartion consisting of Epﬂ.ne-cmft-
and launch vehicle iz shown in figure 3.0-1.

Spacecraft.- Spacecralt Ho. 13, see figure 3.1-1, was utilized
for the MA-f manmed orbital mission. The epacecraflt axis system
is shown An figure 3.1-2.  The primary differences botween
spacecralt No. 13 (MA-G) and spacecraft No. 9 {M-E} are listed
h‘El':lHl

{n:l An astronsut'e counch was Installed.
(b} A pergmﬁl-eq_uipnent container was installed.
{¢) Filters vere provided for the astronaut’'s window.

{4} An indicator was sdded to the instrument penel to dis-
play the temperature of the sult circuit stesm vent.

{e) The suit circuit incorporated a constamt-bleed orifice
{ 750 cefmin).

(f) The sult shuteff valve spring force was approximately
25 lbs., compared to spproximately U0 1be. for capsule no. 9.

(g] The cabin-fan inlet duct incorporated improved screens.

(n) The latching relay to lock in the no. 2 sult fan was
crmitted.

(1) The suit-inlet-snorkel door was located on the conical
afterbody.

I:,j:l Cooling plates of the new design were installed under
the 150 VA and 2590 VA moin inverters, and the stainless steel
check walves were installed in the coolant line in lieu of
alwdnm valves.

(k) The manual-proporticnal control system linkage had
shear pins.

(1) Improved heat-conduction paths, and heat sinke, vere
installed for temperature control of the rell thruster fuel lines
near the thrusters.

() Indicating lights were sdded to the instrment panel to

show which inverters ﬁ ﬁmtimﬂ

3
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(n) Direet (without fuses) marusl switehing to inverters
wis Incorporated.

(6)  The maximm sltitude sensor was provided a separate
battery.

{p) One-chm fuses were installed in all souib cireuits.
(q)  An integrating accelercmeter was installed.

{r) A Super SARAH beacon wes incorporated in 1ieu 'of an
Mtra SARAH.

(3) A reserve chute was installed,

(t) A switch was installed to allow manual ccntrol of
heat-shield deployment.

(u) ' The escaps tower dege wera of heavier construction.

(v) A manuallj-mctunted bloed pressure measuring system was
Incorporated.

The measured parameters for the spacecraft are shown in the
Tollewing table:
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H:—.:u_r.a‘l‘.er Confipuratlcn
3 Norzal
Hormal Reentry
launch | Orbit Reantry Configuration |Flotation
Configuration) “Plus Fetropack
(Rockets Fired)
Weight in pounds hots, 26+ | “2086.T8 |0 2698.90 2B15.95 2h21.79
Center of gravity 20| 167.96 121:18 124 .62 123.02 119. 7L
gtation din inches” "X 31 =.oh =00 = -.33
v - .08 Hard B Loxk .01 .16
Moment s ag inertin, Ig|: 3840 281.5 71,0 275.1 258.1
sluga-Tt. Ty|-TT6L-1 ‘62156 shb.6 581.8 353.4
I, TTET.5 £29.3 552,2 5894 359.5
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3.2

Vehicle.- The MA-6 beoogter, No. 10G-D, was sn Atlas Series-D

medified for the mipelicon. as on previous H&rcury-ntluﬂ Tlighto.

A sketch showing the general configuration is showvn in fi?urﬁ 3.2-1.
93-D)

|The booeter differed from the MA-5 Mercury-Atlas hn-:l-ster
in ocne major respect.

For the MA-5 booster, -the insuletion and itz retaining bulkhead

{batween:the lox and Tuel tank dome was removed when 1t was dis=

covered that' fuel had lesked into this insulaticn pricr to launch.
The originel regulrement for thls insulation and retainer had

|been deleted earlier in the operational beooster developaent progrom

as belng, non- easential cand this dpsulaticn ie not jused in,the

eperaticnal Atlos ?ehiale Hovever, this Tepture | wag retained in
the standard Series I vehiulea.

Tae following minor modifications were incorporated and are

i planned for future Mercury-Atlas i‘]_‘l,ghta:_

(n) The gyro canister was medified to include specially
gelected transistors of the originel design -type that had goocd ——
thermal characteristics, This change decreases the possibility of
thermal run-sway in the gpyro torguer apd elgnel amplifier.

(b] The booster lox tank pressure sbort parameter was
ehanged from 21.5 4 1.0 pei to 19.5 +71.0 pei’to protect against
an inedvertent aboet dus to lox - tank-ullage pressure transients
which aecur at 11ft-aff.
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L.0 - EVENTS, TRATECTORY, AND GUIDANCE

Sequence of events.- The +imes at which the majer events ccourred are
given ‘in'table 4.1-1.

Iralectory.- The ground track of the flight is shown in figure k.2.1,
and the altitude-longitude profile is shown in figure l.2-z.

The' launch trajectory data) shewn in figure k.2-3, are based on the
real time cutput of the Hange: Safety Impact Predictor Computer
{(vhich used AZUSA MO TI and Cape FFS-16 radars) and the GE-Burroughs
guldance’ computer.  The data frem these tracking facilities were
used’ during the time pericds: 1isted belewsii

Fecility Time, Min:Sac
Cape Canaveral FP3-16 O to 00: k5
AZTSA M TT v 00145 to 01:08
GE-Burroughs 01208 to' 05:00

The paremeters'shown for the "planned” launch trajectory were computed
using the: 1559 ARDC modell atmosphere! for coneistency! with other pub-
lighed preflight’ trajectory dociments. The density of the Cape

' Canaveral stmosphere’ is' approximately 10 percent higher than that of

1955 ARDC atmosphere inm the region of maximm dynemic pressure (shout

37,000 feet altitude); as a result, the maximum dynamic pressure

expected would be about 10 percent higher than' that shown' as "planned".
For' this f1ight,’ the maximum' dynamic pressure experienced was about
12 percent higher than that shown as "planned™.

- The'orbitel portion of the trajectory, shovn in Pigure 4.2k, wns

cbtained by starting with the spacecraft positicn and veloolty weetor
cbtalined during the second pass near Wocmera (during' the second
orbit]) 88 determined by the Goddard computer (using rodar deta frem
the Mercury tracking metwork) and integrating backward along the flight
to orbital insertion and' forward alcng the flight.to the start of
retrofire at the end of the third orbit.  These integrated values
were in oexcellent agreement: with' the GE-Durrocughs guidance system
measured values' at ‘orbital dnsertion and' alse in good agreement with
the position and velecity: vectors determined by the Goddard computer
for passes near Canary Islands during the first pase (first orbit),
Bermuda durdng the second and third pase (start of second and thixd
orbits) and Muchea during the third pass! (third orbit), thus estab-
lishing the validity of the integrated orbital pertion of the flight

trajectory.
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The reentry portion of the trajectory, showm in figure h.2-5, wag
obtained by starting with the spacecraft positicon and wvelocity vector
near Corpus Christi, Texas, as determined by the Goddard Computer
and integrating ‘w.u}:wa.rd. along the flight to the end ofyretrofire
and forward along the flight to landing assuming that the retro-
package bad not been Jettizcned and that the drogue chute was de-
ploved at the time of O4:40:17 (given by telemetry evend indi-
eation) at an altitude of approvimately 27,000 feet instead of the
planned altitude of 21,000 feet. The spacecraft decelerations from
the|integrated reentry trajectory apgree within reeding accuracy
with thel decelerations measured by the onbeard Accelercmater;

in additicn, the times of drogue’and mainichute deployment | @ &
from thedntegrated reentry trajectory and fron spacecraft onboard
measurements agree within one second. This agreement between the
integrated values and independently measured smlues onboard the
spacecraft serves!to verify the wvalidity off the dntegrated reentry
portion of the trajectory. The integrated values at the end of
retrofire were adjustied by adding the effects of '8 nominal retro-
rocket total impulse of 38,880 lb-zec at nominal spacecraft retro-
fire attituden of -34° piteh with zero roll andlzero/yow and the re-
gults when compared with the orbital integrated walues at the

etart of retroffirve show the velocity o be about T faet per second
low (or that the actual retrorocket performance gave T fest per
second! more Admparted ‘veloclty tolthe epacecraft. than ex]?ee:ted}
fact that the spacecraft landed approximately 40 nautical miles short

o oof the, nominal. landing, point can-probably be attributed | to space-

craft pitch attlitude during; retrofire and retrorocket performance
gince amerrorof £l foot per second in retro-veloocity will give an
erron dn - landing range ofr £5.2 nautical miles from thenominal
lapding point, and an error of #1.0° dn pitch attitude during
retrolfire will give an error dn landing rangeiof 410.0 nautical
miles from the nominal landing, podint .. The reentry trajectory

and the lapnding podint were only slightly affected by the retro-
package helng laft onboard the spacecraft.  The integrated’ landing
point was about U nautical miles short of the spacecraft plckup
point {ﬂee gertion 9.0). .

The aerﬂ-:lman:l.ﬂ parametere for the: planned’ands integrated reentry
trajectories were computed weing the MG model atmosphere (HASA
Project. Mercury Working Paper:Mo. 205), which is based cn Die-
coverer Satellite program data above 5O nautical-mile altitude,
the 1959, AFDC model atmoaphere; between: 25 and 50 nautical-mile

sltitudes, and the Patric}r. AFB ntmir:phf:rc belon 25 nautical-mile
sltitude.

In the troajectory Tigures; the ahove integrated! values are labeled
"actual'.



.3

' E‘E{.h_s

A compardscn of the planned and actusl trajectory parameters is given
ih table 4.2-1, The diffarsnce betwesn the planned and astual tras
Jectory paramsters are due to the actual cuteff velocity and flight-
path angle being slightly lower than the planned conditicns.

Quidance .= The GE-Burrcughs Atlas guldance system perfcormed ex-
cellently in this flight. The guidance system locked on the vehicle
in both track and rate at 00:68, approximately as planned, and loat
lock ot 05:32 (31 seconds after SECO).

In figures b.3-1 to b.3-3 the velocity and flight-path engls are
shown in the region of cutoff. OE-Purroughs data are shown in
figure 4.3-1 and the AZUSA data ueed in|the Range Safety Impact
PredictorCCamputer (IP TOS0) are showm in figure 5,32 to 11luae-
trate the nolse level during the time of the GO-NO-GO computations.
Both the GE-Burroughs and the AZUSA data are considered very good
except for the two AZUSA points immediately sfter engine cutoff.
The resson for these two pointe with such-large errors is not known
at this time., The points are cbviously in error but are included
in the figures since these pointe were generated by the IP TOOD
ecaputar and recaived by the Coddard ecmputers ms shown din the

figures.

The GE=Burroughs system gave A cutoff which wvas ghout T ftfaer_r low
in velocity and about ©.05° low in flight-path angle. These valuss
are within the expected accuracy range for the system.

In figure 4.3=3 these data are shown as flight-path angle versus
velocity. This is the type of display used by the Flight Dymmmice
Qfficer in the Mercury Contrel Cemter for the orbital GO-NO-GO
declsion. Both GE-Burroughs apd AZUGA dats indicated a GO decision.
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H'Preﬂj.ght caleulated , based on nominal Atlas performance.

bTh-E mmbers in parentheses show the difference betwsen the actusl avent
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gertion parometers.

*.0.05 g yelay was actuated manually by sstronsut when he waz in a "amall

g field".




TABIE L.2.] COMPARISON OF mmm TRAJECTORY PARAMETERS

Tage & - 5

_ Condition mnd Quantity | Plammed | Aetual | Difference
¢ Cutolf conditiond finclu:iigg tail-off):
Range. t:l.me, seumﬂ.“ TR 3E.13..B. - 3!:;121:' -1. 8
minis 05:03.8 Q5iE . .
Geodetic latitude, deg WOFEH 30.4273 ';m h533 0.0260|
.Lung:ltn.ﬂe, deg west, TEﬁEEB 72.5865 0.0597|
Mt:l-l:uﬂe, fee:t o 528,428 | 528,381 e
: muttﬂn. :::uilcq 87.00 : .BE.EE _ 0. 04|
.Ra.-nge, Lautie__nl ml‘;:s bag. bk %33.7 P
Space-fixed veloeity, feet per second 25715 EETI::IE om0l
_Epa-:e—.f';:l.xed.-fl_ight-]:;la‘t_.]’l ﬂ.'l‘.'l.glﬂ',: deg o} -.Di'-:ﬁﬂ ot -[bhE-ES
Epa.c:e~fl:[_'ﬁeﬂ.dheaﬂ.f.l‘.géﬂt1£1&; -;1135;
| eastiof h-u::-:'-th ' TR LTSE 77 ias S L00Td
'Post-posigrade f‘ir:l]izg cn'rﬂitig:t't_s = 53
Range time, Seconds| ! 205.8 | 7 3068 1.0/
. | min:sec 05:05.8 05:06
Cocdetic latitude, deg north 30.k572 | 30.5128 0.0556
_ I-nngituiie, deg w:st; T2-3797 |.72.2923 -0, 08T7Y
Mtituie, feat | (528l | 52835 1593
neutical: miles E-T.ﬂ-. Ba%08 -0.0k
Renge, nautical niles ke | NG 5.2
Space-ixed volosity, fost per uecm{..:l : : 2 E.ETE'-T 25730 =T
Epav:e-fi‘.ﬁeﬂ. flight-path angle,. deg: {0 =0,0030 | -0.051T = OLET
Epu.c.-e fixed heading sngle, -:11:5...- ,,-,.,u ; | 7
east of north = 5541 | T7.6390 0.0858
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S TABLE &.5-1 Concluded :
COMPARTEON . OF: FLAWINED - AND - ACTUAL - TRATECTORY - PARAMETERS

Capditicn snd Quantity | [to. (1| Ploaned .| Astuad Difference

I Y | i £ {
Orhit parameters! | i

FPerigee altitude, statute miles | 1001 100.03 -IJ-CIT
| b | nautical miles 87.0 | 86.92 -0.08
| #pogee eititude, statue miles | 6.2 | 162.17 -1.03
| "ﬁaut;eal miles | bl | 10,92 -3.L8
Peried, Tintoen ; 38:32 | 88:29 -03:03
Inclinntion engle, dek 32.50 32,51 :ﬁ.ﬂ;E
Muzt i conditicns: . .
titude, [statitte miles STt [ e | -b.03
nautical miles | 1444 Lhouge oo |- ..3.l+_ﬂ
Space-Tixed veloeity,| feet per second 23T3T.0. | 25T32.0 =5.0
- Ear'l:-h—f:l_xq:d veloeity, | feet per second aihon.o | alkis.o -5.0
Exit acceleraticon, g's T+ T : -T-T : i o
‘Bxlt dypamic pressure) 1bs/Tte. | o56% | gfe 16.0
| ' ' BroeH
Eatry deceleraticn, g's ; .' 7.6 T.T g.1
Entry dynemic pressure Ly hat o 25.0
Landing point: : )
Latitude, degimin : | 2197 | E1f26 ooC1g' 8
Longitude, degimin 68%0 W | 68%u1 W : I:J-P':‘hl'H
*Dased on Capa En.nmrqml atmosphere.
¥¥Bazed con 1959 AEDC :gudcl"n.tm-m:pm:-c.
E'"-Fln::t-uul1; landing coordinates shown sbove were those resulting from the

| trajectory imtegraticn. The rgtriewa.l point 20 minutes after landing
I wos reported as 219250 and A3737'W by the recovery ship (see section 9.0).

] 4
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7.0 SPACECRAFT MEASUREMEINTS.

Overall, the spacecraft as an'entity performed adequately.  Some mal-

“functions wers exporienced, ond arc discusscd dn the 'following para=-

graphe.“Aleo’ discugeed in' this section, from'an cverall'mieslon
viewpoldnt, 'srelthe gpacecralt eystems! general performance. Flight
mepsiirements’ {data) are gensrally not'shewnexcept to'clarify a
digeussion or present measurements of yarticular interest.

Completetine higtories of ‘spacecralt datsl without a.ual:.rs:l.ﬂ, are
presented in the followlng report:

Fc:t.tlaun;h Memorandun 'Report
Top
Mercury-Atlag No. & (MA-6)

Part IT - Data
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Spaeceraft controlieystem =1 o j

Oeneral.- With the single exception of the yaw l-pound thrusters,

the spacecraft rcontral system appears to have functiocned normally
throughout the entire flight. ; Discrepancies reported by the pilot
hetyween the atbltude Indicators and fthe ground-reference sre discuszed
below. - Thruster malfunctione are discuesged dn detail. insectidn

i e : b :

Byaten description.- The spacecraft had the follewing control systems

modes . : I et

(a) Autematic stabilization control system [ASCS), with orbit
mede, ordenteticon mede, and suxiliary damping mods.

fb)] Fly-ty-wire s:.rstp_rm;
fe)] Manunl prc;pm'*.tinnﬂl systemn.
(4) Eate stabilization control system (FSCS).

(2} and (b) used the auvtcmatic system thrusters, while (¢) and (d)
used the manunl system thrusters. Combinaticns of () and (],

(B} and (e), or (&) and (4] may be used simultanecusly. The ‘smplifior-
calibrotor incorporated new single-pulse orbit-mede logic, thus
eliminating the double orbit pulses that have been experienced in

the past with dirty repeater sectors. In additicon, the horizon

scanner reference levels were Set at approximstely Eﬁﬁ to lesgen cold
clowd effects, and scanner slaving was programmed for 8.5 minutes

in each J0-minute pericd.

Flight déscripticn and anelysis.-

Powered flight and turnaround.- Systems operation waz normal in thie
paricd, altheugh the 5 eeconds of separaticn rote-damping was delayed
2.5 seconds by the seguence : circuitry associated with the .20g
pwitch, tThues leading to & fairly large initial roll error ot the
start of turnarcund. Turmaround was managed adequately, although

the time required (38 seconds} to settle into orbit mode was langer
than normal, dus to the inltial roll error. ©Spacecraft attitudes

and retes near insertion ere listed in the Ifollowing table:

i
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Attitude:Bate
Hoeis Separation plusi2;h see] Separation plus T sec
Sepamation start of damping) {stort of twrnarcund)
Foll 02:+1%/zec -12%: 6% 5ec 2298z
Pitch -8%:40,4% 0ee +2°:#5.5% [poc +4%%
(4]
Yaw 180 :-G-EQHEEE_ 'lTDu:—E.Eafa¢¢ 160

* Orbitsl ges = Exceptifor thestirustér malfunction discusded In .,
“gection 502.3, the contrél system functicned dspamtinliyias designed.

Control system exercisss’and ussge modes ore discussedin seetidn T.O.
With the indtiation of the first yaw manpcuver, attitude indicators
began to disegres’ with true spacecraftiattitudesct Buch-disagreements
are ipheremt in the system, and will ocecur/whensver the yaw or roll
attitudes deviate from 0 for an extapded poricd:of time, A5 demon=
strated mathematically and with ocperaticnal hardware. Nmbers will
be different depending: upcn the presence of either: scammer slaving or
f£ixed pitch orbltal  precéssion, but the effects will be’ similar.

Each' disagreement has been' examined and can be explained per system
design.

The following hypothetical mansuver is cilted to beot illustrote
this polnt: i .

"ssume that the spacecraft!and’ gyrof are properly
crected in the normal’orbit attitude, and that the
gpacecralt’/ is then' vawed Eﬂﬂ- and mainta in'this

yaw hepding for 18 orbit (11.25 min or/45T orbital
travel);, while the astronaut maintains:a local vertical
using the window reference. During this 1/8 orbit the

fixed piteh precession signal (about I/min) yill drive
the vertical pyrojspin axisidin a direction, 90" Trom the

orbital planc and at the end of this period the' pitch
attitude’ indicator/will disogree with'the spaceeraft
true attitude by LS71 (AE the some time the astronaut
w111 have Tolled the Bpacecraft 457 to maintain his
vertical poaition with respact toithe localshorizon.
If the. spacecralt is then restored to the normal
orbit attitude, the gyroispin axis will maintain: 145
position in space, resulting in pemanent attitude
errore in both axes (unless corrected by slaving),"

B B

T
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The 3.5!.‘] yaw maneuver, indtiated at 331400 15 cited fc:r r-:i'crcnr:&

“as the best example of thesbotei{see figure 5.1.2-X).° .

Indicated atiitude errors, produced by spacecralt mu.mwcrir.g 3 e:m

be avoided by leaving the gyres: caged during sush manewvers. New' '
mro references can beet be restored with- l:u-ntinuaua scanner. slaving
if the.gyros are uneaged) at approcimately (u)4 gitt;-h{s and then the
capsule permitied to remsin at orbit attitude {-3%") for approxi-
mately five minutes, i
Three. gyro cagings were executed by the astropaut during this
mission pha:—:e In each instance the oapacedraftivas pitched |
down to -15°, rather than level. In additiocn, during the firat

egging ,the capsule roll attdtude was ok =159,

CHerleon: sconner aperation was as e:lq:lev:ted '.ai'l:.h short roll seanner

"senore pericds cecurring just pricy to sunzet.) All “ignores”

produced by the pitchiscanner.can be(correlated! with maneuners.

Eight zcanner slaving eycles-ocourred; ag:controlled by the pro-
gramber, o and promptly re_-lml.red A1l mansurer sl -:a.p_;in.g Brrars.

Rotrofire, - Retrofire meurreﬂ. at i'-l- 33:08 and was completed by
[z33:33. . The astronaut: provided backup to the ASCS system with
manualsproportional controly maintaindng slightly better attitudes
than u‘erE experdenced on the MA-5 mission. Pit.ﬂ and roll held
within 17 with the yaw dev ia.t.:l-::-n nﬂrt exceeding 27,

EE and roentry.- At Lz35: 35! reentyy pilitch-up wee! initiated Tbor
ti*c agtronaut with the .05z relay marually actunted at Lrl3:3l.
The .05z roll rate was dnitiated at M:bb:bl, utilizing both manual
and fly-by-wire thrusters, and reached =11 ,.-’E:er: within 2 geconds.
By L:bB: 30, piteh and yaw uatillu'timm with e period of 1.5
sec-were in evidence with rates changing -'?i.-"aem Ine astropaut
attempted to provide damping utilizing both manugal and Fly-by-wire
thrusterg. By b:47:17 the pitch rates had increased to greater
than” ¥10 / Ead with a period of 1.1 sec while yaw,rates were keph

within +6 ,r"aet: atithesame frequencyamtilob:bT:20 . when they also
axcesded ! +10 I.I"sﬁ-c:‘ It islestimated that manual.fuel depleticn

oocurred.at this time. - Analysis of stickimoticns: and rates shows
that at. least S0% of the thrust pulses opposed) the direction of"
metion ;1 25% were Bpbraorimatelys guﬂ'ﬂm ar yhas& rthnz decreaaing . .
and- thenatding; produtingino netréffect.: 'Iheuﬁﬂlhining 25% ne=
tuellynaseisted dn’ El.m:réa.sing thercselllations. Etl:rﬂ‘pt:-lﬂ" ion af
thel fatel traces providesia: apa{:gcrﬂit Ewing ol _5 cin thelcenter
of this! time pericd.

At 4:47:39 the ootroneut switched r;:-n"the auxiliary damping system.
Pitch and yaw rotes decreassed to within +Eﬂl|‘rEE¢ in a four-gecond
pericd while the roll rate decreased from -20° fmec to nominal

-11%/zec.
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At L:hf:32 the oscilletions again begen to build up dn pitchiand yow.;

53=.5

By +le:l8: b0 rates were changing +109/sec, with a period of 3.5
geconds per cycle while the roll rate showed an irregular decrease.
Automatic ‘system fuel depletion is estimated to have ococurred at
approximately b:LB:30. At 4:49:17 the drogue chute was deployed,
with anterma fairing releace and cain chute deploy.occurring. at
Ha50:1%. .

Behavior. during the second period, of oscillaticon compares with esti-
mates Tor reantry, withoub control. | Extrapolations provide s spacc-

craft swing of 1250 pltch and 402 yaw., Attitudes with respect to the

vertlcal cannot. be detersined.



Page 5.- &

o I

- i

Reaction Control System.-

‘Configuration.=- The Reéaction Control System' (ROS) was of the standard’

configuration in both the’sutomatic’ and'manual subsystems. Heat sink
madifications to reduce the hydrogen peroxide Teed-line temperatures
Lo the "autonstic anEL rmnun.]. roll‘thrust- nsa::m'hli:a were incorporated
onthe launch pad ! e P oy [ A BT

Prelaunch fiotivities.- Prelaunch servicing of the mnml and automatic
subsystens wag norgal with all components functloning ‘properly during
systen servicing cperations ‘and -thrust-chasber static Tirings.

Ome’ pdnorrality ‘was a’thigh: decomposition rate from the automatic
subsysten during surveillance. The'sctual swryvelllance rate evolved

weE 99% of the system allowable maximum; however, because of the
ﬂ.&mmpus:tim rate Unearity wlth time, the system wms consldered flight-
worthoy .

Flight Performonee.- Prior to 01:29:24, both auto and manueal subsystens
Punetioned properly and delivered the expected thrust levele in all
oxes. At 01:20:24 in the firet orbit, the ASCE called for 1 1b jyaw-
left automatic thrust chamber operation from which no rate response was
received for 5 crbit-mode pulse signals. I=mmediately after this zal-
function, the astronaut selected the manual proportionel control mode
and returned the spacecraft to proper yaw atbltude. Repeated signals to
the thrusters in both ASCS and ly-by-wire control modes substantiated
thaet the 1 1b yew-lelt charber was not functicning properlys This con-
dition persisted until 01:48:20 when,in the fly-by-wire ficde, dhisl o
thruster began to function and deliver the proper rate responsc. Ex=
cept for a few loolated pulses of poogible low thrust values, the 1 1b
youw=left operated properly for the remainder of the flight.

Within one minute and eighteen seconds of return to proper operation
by the 1 1b yaw-left chezher, the 1 1b yaw-right chamber ceased to
respond [01:L9:40) in both ASCS and fly-by-wire control modes. The
1 1b yaw-right chamber remained inoperative for the duration of the
Tlight except Tor apparent intermitient operation in the period be-
tween O4:30:00 and oliz34:00.

With the excepticn of the 1 1k yaw thrust chambers; all remaining
chambers in both the autcratic and manual subsyatems functicned prop-
erly throughout the Flight with no potoble exceptions. At one time
the aptronaut volced the opinien that a piesible pitch-thrust chamber
malfunetion was evident but thies report was not pubstentisted by the
dates. The manual-proporticonal control system exhibited proper cpera-
tion nt all times, when selected,with the pogeible exception of an
instance where it appeared that the control handle may heve been left
with a slight deflection from neutral after a control maneuver, This
condition appeared to have been corrected by the astronsut wilth no

di mnul‘b}'r “
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Feed Line Temperatures in Flight.- Feed 1ine temperatures of both auto-
matic L Throll and: manual roll thrust chambers were mengured during
Flight. Manual roll feed line temperature inereased approximately JOOF
from.prelaunch sgbient.conditions due to.sercdynam e heating during
powered flight. AL completion of spacecralt turhnarcund, manual roll
feed lines temperatures were stable at approximately:1069F.

Autcmatic 1 1b xoll Teed lines were cnly slightly affected by the
boost phase jand dndicated aitctal temperature increase of less than
100F frox prelaunch ambicnt to | completion of spacecraft turnarcund.
Maxienm temperature-in. orbit of the monual rell feoed lines was approx-
imately 1069F. Maxdimm temperature in orbit of the autopatic roll feed
line was Bpproximately 1209F. [The effect of solar radiation on feed
line temperatures wms evident from dats duine second (and third erbits.
During sunlight periods of-Flight, slight increasing temperature trends
ware noted and-dn.periods (of darknegs temperatures did nat show an
inereasing trend. |

Reentry heating effect on all instrumented feed linee WwBE Very pro=-
nounced with manual roll resching & maximum (of approximately 145°F and
autopatic roll o maximum of approximately 2007F.

Postflight Inspeetion.- All thrust chamber assenblies of Spececraft 13
were dipasgembled on February 26, 1968, for the purpoze of vizual
exacdnaticon. Fhootography oft noted cheervations yoo accomplished 'con-
curvently with disassesbly. ILoose foreign .particles found upstream of
the fuel-motering orifices of both 11byew thitusters were probobly the cause
of intermittent malfunctioniof |the yeaw thrustera.. These foreign
particles have been visually identified ss portions of fuelidistribu-
tion {Dutch weave) screens located downstream of the fuel metering
orifices. Tne time and methed /by which these! partficles went upstream
of the fuel orifice is unknown. Examinaticon results are listediin
Table 5.1.3-1; and typlcal photogrephs are E-hl:ll.ﬂ'l. in Flgures 5.1, 3-1
nnd §.1.3-2.

Fuel Consumption.- The fuel consusption dc ohown An Table 5.1.3=2. and
the reentry portion 1= shown in Figure 5.1.3-3.
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TABLE'5.1:3-1 FESULTS CF POSTFLIGHT EXAMINATION OF THRUST GHAMBER

Thrast Heat Orifice’ Dutch Weave Femarks
IChamber - - Barrier | Comdition ™ Condition
ASOY . E’fnwen e
1pound’ o | Clear |5 partisles Top ‘soraen burned °°| Farticle dismeter
Taw Right; 5 Cn upatreas and heavily eroded | approx. same AS
S - (B T TR face ' in centar 4 016 orifice and
it i ’ 1 : lengkh somewhat
larger than 016
1 pound ;i =ge s IE:I.:..*M | Mumerous ‘dust|  'Top screen burned |'Particle sizc of
Yew Left, ; gize partl= 7|0 and moderotely: the ‘order 100-
8/H 55 cles on up- eroded i 200 microne
gtream face
l.pnun-:‘.u Clear |1 zmrﬁcle 8mall holse fin Particle size
Piteh Do, U o upstrean top sorepri. ‘i the opder
s/n 11k Tace Slightly burned 100 =200 mierons
1 pound Clear-| 9 particles. | ‘Top screen burned | Particle size
Pitch Up, : v | o upatream  and practically - sames as 1 1b Taw
/K008 Lo face ereded dn eonter right, sbove
1 porind ‘Dlears|Clean - Hormalionly
Roll CCW, : : glightly dis-
g8/iaa. Ceolored
1 pound Clepy | Clesn Hormal (= anly =
Rell CW, . . slightly die=
5/0 211 colored
Aita = 6 1b | Clears | Clean - Normal L
Roll CW, -
[5/m 211
Avto = 6 1b | Clear |Clean Slight erceion
Roll COW,
s8fn 12
Aute = 24 1b | Clear |Clean A
Pitch Up
5/H 241
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PABLE 5.1.3-1 (Continued)
Thrust L Hent Oriffics toh- Weava Bemarks
IChasher Barrier Cenditien Condition ;
Aagy. SEPEEN
“|Man. (= 24 1b || Clear Clean WA
Pitch Up,
Eft-l' 215
futo - 24 1b | Clear Clean ! HA
Pitch Down,
8/8 12
Man. - 2% 1b || Clear Clean & wet | WA
“'|Pitch Down,
S/K 205
fuato = 24 1b Clear = Clean NA
ffay laft APPEArSs A5 e
B/5 107 only 1 screen
Clear Clesn HA
Clear Clean A
Clepr & watl Clesn & wet WA
Cleay & wet Clean Normal
Clepy B wet Clean Normal
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TABLE 5.1.3-2
FUEL CONSWMETION
Auto System I Manual System -
Time Manauver or Mode | Fuel Used|Fuel Femain| Fuel Used|Fuel) Remain
L lbs . lbs 1be .l'hEl
m:m:ni::r Launch 0 36.0 0 2k. L
00 :06: 00| Turpnaround and 5.8 0.2 5] 24, L
damping
01:37:00|0rbit 1 h.2 26.0 0.6 - 23.8
h3: 10:00|orbit 2 6.0/ £0.0 11.8 12.0
3]+:33:1}b rbit 3 (to retro) 8.8 11.k 5.8 6.8
Pl 357 IRetro to .05g L.o 7.4 5.6 1.2
pb:k9:20].05 to drogue T U 0 1.2% 0
ol 2506 11 | Drogue to main 0 fla 0 0

NOTE:;

Data aceuracy to 0.5 1o fuel.

Postlfight examinaticn of onboard date revealed the automatiz fuel
depleted near Ob:48:30 and manuel at approximately O4:UT:20 The manual
fuel quantity indicator averoged an indiactor errvcor of approximately
8% more! fuel then sctual for fuel indication belew TO%. The auto fuel
guantity indicator averaged on indicator error of approximately 3% more
fual thean aetual for fuel indications throughout the scale range.
Neither of the sbove error percentages reflects possible visual reading
error of the FUI gauges.

*#Fuel depletion cocurred during this period.
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Environmental Control System ;EIE!.-

General.- The ECS provided. sedeguate epvironmental econditions for the
astronaut throughout the flight. - The wncomfortably warm conditicns
repertod by the astronaut sefter lending sre discuased dn Bection T.0.

System Descripbion.- The, primary. change in the ECE from the space-
eraft i no. S MA-5] configuration was the addition;of & constant-
bleed orifice to the suit cireuit.  This orifice provided a continucus
cygen: flow greater than the astrenaut!s anticipated metabolic re-
quirement.. The: excess ges wes exbausted into the cabln.

Gountdown.= The temperature of the main inverters increased to higher
than expected levels during the countdown. This indicated that the
freon flow to the inverter cold platee,; theugh sdeguate during pre-
count checka, was ‘inadequate) during the final count. Tesperntures

of | tha L50-VA and 250-V4 dinverters at liftcff were 1E629F and 120°F,
regpectively.

Lannch.- The launch phage: was noreal. o The eabin and sult preasures
maintained & 5.5 peldifferantial above ambient during ascent and
held =t 5.7 gnd 5.8 peis, respectively.

0rbit.=- Cabin and swit pressures meinteined 5.7 and 5.8 psia, Te-
spectivelys throvghout the orbital £light. The decay in these
pregsurea that bad been chbeserved in previous flights waa absent for
ot deast three poseible reacons:

(8} Low cabin leskege (lesa than 500 eg/min.]).

(b)) . Pozaible excese. oxygen, supplied by the sult-circuit
constant=bleed orifice, exhasusted into the cabin from the soit
clrenit.

{cj Posgible leakage from secondery OxXygen supply.

The oygen oertisl pregsuye spreed with sult pressure to within
05 pode snd was congistently lowWer.  Part of this differcnee is
contritwted by water vapor in the sult clrenit that eontributed
e partial pressure of approximately 0.3 psi which, of course, is
not: ineluded dn the oxygen partial pregsume mepsuresesnt. A more
careful calibration than those made fop previeus flights has re-
sulted in s more satlsfactory performance of this instrument.

The cabin alr temperature, after the ioitial heating perlcd,
Tluctusted about as expected as the spacecraft, pessed through the
alternate pericds of darkness and sunlight. The estronaut reported
that st least five attempts to reduce cebin air femperaturs, by

i
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inereaging water ﬂnw-t.ﬁ:_n_:_.thé. cabiniheat exchanger, resulted in il-
lumination of the excess Water light. This indiecebted that the cabin
hent exchanger was operating’ near its maxipum' capacity for the sxist-

‘Ang conditicns. ' Even so0,- the mean’ cabin gir temperature was steadily

reduced during the' mieglon' after the fivst-hour in orbit.

The sult inlet temparature (figure 5.28.6-1) varied betwaoen 659 and T5°F
during’ the' orbit phagel The astronput reported soegolant flow of
1.7 1ts.,/hr. to the suit heat' exchanger, and & 'stream exhaust tempara-

‘ture of B59F. Thep ' walues are' both! higher than antfcipated and con-

tradiet sach other since: freezing of the” exchanger would be expected
at thiz flow rate. HNo explenaticon of this ancmaly cen be offered at
this time. - h L - { TN ;

The 150="and 250-VA inverter temperatures (figure!5.2.6-1) increased
steadily’ from'launch valuss of 1629 and 120°F, tol204%and 197%F, re-
spectively, at landing.' Postflight teating revealed that the check
valve hetweespn the coplant supply and the cold pletes was stuck in

the cleosed position and would net permit coclaont to flow to the cold
plates in’ crbit.’ The coolant’ tank'was chargadiwith!2% pounds of satar
before the ' flight.” " \The cooclant: guantity dndicating system showed

a usage of T.2 pounds. ' Postflight' weighing indicated s ussge of

11.8 pounds. The difference in calibratien and final system tempera-
tures ‘oan account for about! 3.8 pounds’ of the 4.6 pounds’ discrepancy;

‘the mmainlng e E pounds la- congidered to be 1I‘.IH-'E1'|.].'ID'EI'IT- E:I‘I"El-l'-

Heentry and Pnstianﬂing.- The uaximum cahin te:@er&ture during this
pericd was 103%F, which is satisfactory. The suit inlet temperature
inerensed to B6OF during the' postlanding phase. Thie value ig reason-
gble since the air temperature in the landing arca was 76 and the
ouit ‘compressor raices the tempernture in the suit ¢i"¢u*t by ap-
proxieatel v I0CUE,

Ancmalies.- Examinaticn of the flight data and postflight checks

of the environmental control system have revenled ‘several ancealies.
Az ahfdm in Fig. 5.2.8-1,:the: secondary oxygen supply exhibited an unex-
pected deca)y in pressure, Tirst ‘noted arter approximately O1:50:00;
however, ‘it is mot known when this decay began since] the' secondary
oxygen bottle was serviced to about 8000 paig before flight and the
pressure’ transducer ‘had g /maxdimim dndicating values .of sonly 7590

palg. Postflight tests indicated that the secondary systen was froc
of ‘leaks.  “Alac,! the' postflight’ checko - indicated o vsage rate of cnly
Ol pounds pey hour' through' the'/gult felroult lccepared With about

.18 pounds per hour cbtained during prelavnch tests. Fimally, the
Tregeure decay 'rate ofi-thel primary. supply decreased to mich lower than
expected values durdng the last of the misslon, and during the last
threa quarters of an hour/inorbitithe decmy rate of the secondary
supply was egzentlally zerg. o explanaticn for these anomalies can

be offered at this tinﬁi i 1
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Spacecrafi’ Mechanical, Rocket, and' Pyrotechnie Systems.- All systems
apparently” functioned’ normally, with the exception of "early drogue
chute deployment and indication of heat shleld deployment during

- orbital’ flight. Thede anomalies, along with gensral” sysiems per-
. Tormance, are discussed dn the following parasraphs. '

Parachutea.= The performances of the drogue and main parachutes upco
deployment were satiofoctory. Since nelther parachute was recovered,
o detailed poat-launch visuwal inspection could not be made. However, -
cbservation by the astronaut verified thet both parachutes were de-
loved cleanly and were undameged during descent. The main chute de=
ployed at a pressure altitude of 10,000 feet, as determined Irom
Fressures measured onbcard. Thle 1s within the specification llmits
of 10,600 + 750 feet.

The drogue parachute deployed at a higher-thapn-normel altitude, prob-
asbly above 27,000 feet pregsure altltude. Ombeoard prossure meogure-
ments [commutated) indicate a pressure altitude of approxi=ately
29,000 feect at the time of drogue chute deploymeént, and the integrated
trojectory is comsistent With a droguoe deployment at about 27,000
feet. The astronsut reperted an altitude of 30,000-35,000 feet in-
dicated at the time of drogue deployment. The astronaut siated

thet he had reised his arm to manzally initiate drogue deployment
when deployment occurred muwtomatically. The drogue chute barostats
actuated properly within epecificetion pressure altitudes of 21,000
= 1500 feet in postflight tests. The reason for the higher-than-
normal altitude at drogue deployment is mokt kKnown at thils time; the
investigation iz contimuing.

Bockets and Pyrotechnics.- A post-flight cxeminaticn of the spacecraft
and analysia of datn indicates that all rockets end pyrotechnics
funetioned as intended. It cannchk be determined whether certain pyro-
technics mctually fired (such as redundant clamp-ring bolts and tower
Jettigen rocket fgnition) since the available evidence shows cnly that
the resulting function was satisfactory.

Explosive-Actusted Heatch.- After the spacecralt wes secured onboard
the recovery ship, the astropaut initiated the hatch explosive-
mechanism thru the uge off the interior actustor push-button on the

hatch. From visusl inspection the hatch appesred to £ire satisfac-
torily.

Landi «= The landing-attenuaticn eystem apparvently performed
normally, agf evidenced by the setromaut's statements and fros
poastflight examinaticns. The landing bag was found to be torn in
geveral places, from unknown causes, but no restraining cables or
strape were broken. The usual minor damage to ablaticn shield
retaining studs and torthe bulkhead-protective shileld was exper-
ienced. The main pres head was undamaged except for &
sgmall dent near the ee

B

iy,



Heat Shicld-Deploy Mechanism.- Fost-lsunch tests of the heat shield-
depleoy Limit svitches revealsd & ewiteh which would allow & "depl oyed”
gignal witheut e rotaticmsl (unlecking) movement ol the heat shield

unlatehing mechanism.  In additicn, the pilot reported: nolses and

other indications of heat shield deployment when he manuzlly initim-
ted the heat shield deployment at ei mimites after main chute deploy-
ment, thus lesding to the conclusicn that the shield mechanism was
oot unletched in.orbit. ; :
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Eleotrical and Seauentinl's

'Electrical System.- The 'spacecraft electrical ‘system waz a specifica-
tien spaceeralt configuration.

One-ctim Tuse repistora were installed dn al)l squib Tiring circuits.
Iverter monitor lights were installed to tell the Astronedt when
the 150 VA and 250 YA inverters were operating.

Main bus volisge and D.C. currendt were sz expected throughout the
misgicon. Fane and ASCE A.C. bus voltoges were also normal.

The inverter temperatures were shout 162°F on the 150 VA inverter
ard 120°F on the 250 VA imverter at 1ift-off and increased gradually
throughoat the mission to 212° and 203°, respectively. Thie in-
dicated that the inverters received little or no inflight cooling.
Imverter cooling is discussed in section 5.3.

Sequentinl System.- The seguential system performed as was expected
during the flight with the following exceptions:

(a) Spacecraft separation T/M eegment U7, cap sep telelight,
periscope extend, and demping command to the ASCS were recedived
three peconda after spacecraft separatien indication from booster
telemetry. The time discrepancy iz attributed to MA-6 not having
electrdi=ally latched capsule adapter bolt fire melays to keep the
capsule geparation circuitry armed during poesigrade firing. Ealier
capsules had this latching feature as will subseguent capsules.

{b) Heat-shield-deployed indication (segment 51) on telemetry
came on prematurely and cycled ON-OFF zeveral times during flight.
This wes caused by & defective 1imit switeh (left-hand switch).
Further fnvestigatione are planned to determine exact defect of
the switch. The landing beg was deployed manually by the Astronaut
at sbout 22 minutes after main chute depley and functicned properly.

{c} Be-entry wae performed with the retropack atteched. This
prevented the .05 event Trom occurring automatically, aml was
initisted manuwaelly by the Astromawi. HRelro-package separation
Indientlcns did not occur since the electrical signal to Tire the
retropack separation bolt was never given. This caused the cemeras
to remedin on high speed from retro attitude command until power
was removed after dmpact.

{4) The drogue chute was depleyed prematurely ab sbout 28,000
feet. The remson for this 1s untnown at the present time. The
21,000 foot barcstats were removed after flight and subjected toon
pre-installation acceptance test and Tunetiomed properly. Further

tests of the static symm grd are discueszed in the
Hechandcal Systems sec ort.
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oot dmpaired. by these vibrations.

oD

Vibration.- Vibrations messured during the powered phase of the

MA-EmiEsion were aluest identical with those measured during the
MA-Smigsien.  These vibrations can be seen &8s gecillations: on the
spacocraft pitch rate gyro output, as shewn in figure 5.6-1. The
informeticn available indicates that the pilot's performance wes
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£.0 LAUNCE VEHICLE (BOOSTER) FERFORMANCE

Zeneral.- All booster systems performed satisfactorlly. The
following items are noted for information.

Abort Sensing and Tmplementaticn System (ASIS).- The ASIS per-
formed egatisfactordily. None of the abort parameters was near
its abort threshold. As expected in normal sequence, an ABIS _
ghort sipmal wos generated follewing SECO [sustainer engine cutoff).

Cutoff.- SECO and AECO (awdlliary sustainer cuteff) were trans-
mitted and at least cne was received and properly acted upon by
the booster. Instrumentation does not permit determination of
whether or not bdth slgnals webte acted Upon by.the booster.

booster lifetime in orbit.- Computed data based upon probable
thrust having been ioparted to the booster tankage by the space-
eraft posigrade rockets (-4 feet per gecond) indicates at least
10 cxrbits to be expected from the booster. Tracking during the
third orbit ipdiceted & perigee of 95.75% neutical miles and an
apogee of 131.0 nouticsl miles, ond o perdicd of 57038 minutes.
Ho usaful trecking date were obtained after the fourth -orbit.

Aercdynamic. loade.- The angle of attack times dymamic pressure
{aq) for the flight is shown in figure 6.3-1.




Fage T =1
7.0 PILOT ACTIVITIES, AND MEDICAL REPORT

L4

This section reports in ‘three parts the reactions of the pilot during
thiz Firet orbital Tlight. ' Lesding off is'a slightly edited parrative
account of ‘the mission by ‘the pilot cbtained within two bours after
Jdanding. The pllot dlscusses with clarity and ‘good uderstanding the
major events of the flight and expresses his setisfaction with 'hiz abllity
to control the spacecraft. This section is follewed by a medical report
covering the detalled pré- and postflight medical examinations/snd the
evaluation of inflight physlological data. These medical findings
indicate that the pilet's reacticns both during and after the r1light

wore normal. ‘This section ia eoneluded with a' report on the many, diverse
activities of ‘the pilet during the flight in controlling the vehicle

and making scientific obeervmtions.
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Brief Summary of MA-6 Orbital Flight® by Astronaut Glenn.- There arae
Hay: 'l:ﬁ:mgs That are oo fmprﬁssfvc, Tt'e almost fmpnaaiﬁ to try and
describe,the sensations that I had during the £light, : T think the
thing thot stoands oub more porticularly, than amthing elzse right at

- the; mement is the reentry during the Tireball. | I left the shutters

o open Bpecifically. so I could watch it. (It gobt a brilliant orange
eolor; Atams never too blinding. The retropack wae atill aboard

and, shortly. after »eentry hegan, it etarted to break up in big chunks.
one. of the straps, came off and. came, around across the window.,  There
were large-flaming nleces of the retropack = I assume that's what
they were, = that broke off amd came tumbling around the.sides of the

peapeule. I could gee them going on back behind oe - then and making 1it-

tle smoke trails. T could also,see 8 long . trall of whet probebly was
sblation material ending in & small bright spot similar fo that in
the pietures out of the window taken during the MA-5 flight. I saw
the same spot back there apd I could cee it move back and forth as the
capsule oscillated slightly. Yes, I think the reentry wes probebly
the moet impressive part of the flight.

Starting back with highlights of the flight: Inserticn wes normal

this morning except for the delays that were occcagioned by heteh-bolt
trouble and by the microphone Titting breaking of f in oy helmet. The
weather cleared up nicely and after cnly moderate delave, we got ofT.

Lift-off was Jjust sbout as I had expected. There was some vibration.
Coming up off the pad, the roll programing was very noticeable as the
spacecraft syung around to the proper azimuth. There also was no doubt
gbout when the pitch progroming started. There was some vibraticn at
Lift-off from the pad. It emcothed cut Jjust moderotely; never did get to
very smooth Plight until we were through the high q area. AL this time -
I would puess 8 minute and fifteen to twenty peconds - 1t wis very
rocticeable. After this, it really smoothed cut and by a minute and &
half, or about the time cablin pressure szesled off, it was smooth as could
be.

The staging was normal, though I had expected a more sharp cutoff,

It felt as though the g ramped dewn for maybe half a second. For scme
reason, 1t was not as sbrupt a8 I hed anticipated it might be. The
accelerometers read one and o quarter g's when I recelived a confirmation
on staging from the Capsule Communicetor. I hed been waiting for thic
megeage 8t that point because I was set to go to tower jJettlson as we had
planned, in case the booster had not staged. At thiz time, T also saw &
wisp of emoke and I thought perhaps the tower had jetticoned early.

L
% Astronaut's spontaneous report recorded.onboard the Destroyer Noa
shortly after the MA-6 mlesion on February 20, 1968, Superficial

gl -
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UL The' toser really bad' pot! Jetticoned at that! time and did jettisen on

gchedule st Z#34. Ae' the booster and capsule pltched over 'and the
tower Jettisoned, I had'a) first glimpee of'the horizon: it was a
beautiful sight, looking eastward across the Atlantic.

APoward - the dlast part of the insertion, the vibraticon begen bulld-

ing up again.’ This I'hadn't'quite ' expected; it wesn't too rough but
1thwne noticeable,:  Cuteff sme very good) the capsules ooted just as it
waag: supposed’ to.  The' ABCH! damped” and’ turned the epacecraft around.

CAG e were completing/theturnarcund, I glanced ' out of the window and

the booceter was'Tight there in front ofme.: Tt locked as though it
vaen 't more” than a'hundred yards away. The small end of the booceter
was polnting toward the' northeast and T sam it 4 nusber of times Trom
then on for gbout the next! seven or efght’ minutes as it slowly went

~below my-albitude and moved farther avay. That was very impressive.

Tothink Iwaz really surprlsed st the esse with i which the controls
check went:'  IFiwas almest Justilike meking the'controls check on the
ProceduresiTrainer that welve done sol manyitices.  The control check
want! offilike elockwork; there was no problem atlalls o Eversything
damped iwhen'it should dempland controliwas espy.. Zero-g was notice-
able at SECO. I hed & very slight sensation oftumbling forvard
head-gver-heels. Tiiwas very slight; nots as prinounced an effact s
we experience’ on the centrifuge. Iuring turnarcund,” I-had no sensa-
tion of ‘engulayr acceleration. "I acclimated to welghtlessness in Just

a‘matter oflseconds; {tiwms  very surprising.. I was reaching for switches

and doing things and heving no problem.  I'didn't at any time notice
and terdency to overshoot 8" ewitchs: - Itiseemed 1t s Just natural to
acclimate to thiz new condition. It was very comfortable. 'lhnder the
welghtless conditien, the'bepd” seemed tovben ittle farther out of
the 'couch vhich ‘made it & 1ittle easler: to! ees!the window, though T
could oot get up gquite' s near to the windew’as I theought T mipght.

The reet of the first orbit went pretiy ouch’as planned; with re-
ports to the stations coming up on achedule. T was 8 little behind
at’a-couple of pdints bubt ' most of ‘the things were going right accord-
ing to schedule; incivding remeining on' the sutomatic control system
for  optimm modar and communlcations tracking. ' Sunset from this alti-
tude fg tremendous. I had never seen anything like this spd 1t wes
Bobruly beasutiful, beautiful sight.” The 'speed at which the sun goes
down ig very remarkable foft course. “The 'brillient’ orange and bluc
loyers spreod out probably L5C to! 602 eachiside of the sun tapering
very slowly towarditha horizony’ Tieculd notipiek up any apprecisble
Zodiaral™light . I looked for diticlosely; T think perhaps I was not
encugh night adapted. toipee it Sunripe, I pickediup in the peri-
geope. AL every sunrise, T saw L1ttle” gpacks; bLrilliant spoacks, float-
ing around outeide the capsule.” I have no idea what they were. On
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the third orblt; I turned sround st sunrilse so that Toeould face into
ghe sun and gee 10 they were still heading in the same direction and
they were.:,But.I noticed them every sunrise and tried to get pletures
of them.

Just 08 I coans over Mexico at the end of the first crbit, I hed my
first;indicaticon of. the AECS problem, that was to, stick with me for

the rest. ol the flight. - Tt started cut with, the,yaw, rate going off

nt sbout one oand one-hall degrees: per gecond to the wight.  The cap-
pule iwould; oot stayrdn orbit made, dbut would: goocut, oft 1imits.  When

it reached about 200 inetead. of the, 30 T expected, it would:kick back
into crientation mode and swing. back.with the rate.going over into the
lert- yaw to correct -hack to ite pormal. orbvlt attitude. - Sometimes, 1t
would cross-couple into pltch-and: roll and we'd go-through, ar general
disruption.or orbit mode:until 1t setbled dowmointoscrblt attitude.

The yaw would again stert & aslow drift to the right and the ASCE would
Eick outiagain into oricntaticn mede, I tock:overmonunlly ot that
oint ond: from. then ony through the rest ol ther flight, thie wee my
main- concern.: Iitried to pick up -the flight-plen again’ at affew points
and - Troceomplished & few more thinge pn it but I'm afraid most of the
flight. time beyond thatl point was-taken up withichecking the varicus
modes. of | the ASCH. Tadid-have full. controliin fly=-by-wire and later on
during the Tlight, the yaw problem switched from.left to right. Tt
aoted exactly the same,  except it would- drift . off-torthe - lelft instead
of the right.. It appeared. aleo that-any time I.was omymanual control
andiwould be drifting: sway, from;regular: orbit attitude. foo any appreci-
able pericd of time that the attitude indicaticns would then be off
when I came back to.orblt ettitude. (I ealled ouwk some of thepe and I
remenber that-at one time, roll-wae off 309, yaw was. off 35'3', and piteh
wag off 769,  These were conciderable errors and I haveno explenation
Tor them at thieg time.® T could control:on' fly-by-wire and manual very
sdequately: (It.was not difficult at all.: Fly-by-wire wasg by Tar the
moet pecurate means of control, ewven though T didn't haye accurate
control in oyaw at all times.

Retrorockets were fired right- on schedule Just ofl-Celifornis and

it wag eurprising coming cut of the zerp-g fleld that the retrorockets
firing felt as though I were accelerating in the other directicn back
toward Hawaiic - However, after retrofire was completed when I could
glance out of the window agein; it was easy, to tell, of course, which
way I wae going, even though my eensations during retrofire had been
that I was goipg in the other direction. I made retrofive on automatic
control. Apparently,/ the solid-on:pericd: for slaving just. prior to
retrofire brought the gyros back up fto orblt attitude, beocpnse Thelr

reorrected very nicely during thet period. - Therspacecrait was Juet

ghowt inorbit settitude a5 T conldi see: 1t from the window and through
the periscope Just prior:to retrofire. (50,5 feel that we were ripght

® For explanation Df_ thesa diffei_cf_-_a, see Section 5.1.
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in attitude. I left it on ASCS and backed up manually and worked
right along with the ASCE during retrofire. I -think the retroattitude
held almost axactly on apd T owould! paess that we were never mere than
30 off in any axds at eny time during retyrofire.

Fallowing iretrofire, ja decisicn was made to-have me-reenter with the
retropackage still on beceuse ol the uncertainty as to whether the
landing bag haed been =xtended. T don't know sll-the remsons yet for
that particuler decisiony but I assume that it hadibeen pretty well
thought-out and it obviously was® T punched up «05g manually st o
Httle after the time It wes glven to me. I wae actually in a small
g=field at the time I pushed up .05z and it went 'greeniand I begon to
get: noleey oy what eounded "like 'swall things brushing against the
capsule. I began to get this veryishortlylafter; .05z apd this nodise
kept increaging. Well before we got into the real heavy fireball
aren, ons. strap swungarcund, and hung down over: the windeow. ) There
wag aome; gmoke. @ I don'tiknowswhether the bolt firved at thecenter of
the pack or owhat happened. The capsiule kept on 1tsceourse. I didn't
getrtooi far of £ of reeniry attitudes I went to manual control for
regntry after theiretros fired and had nootrouble controlling reentry
attitude through the high=g area. ! Coommications blackout started a
1ittla bit befcra the fireball. ' The fireball was wery intepnse. I left
the cshutters openithe vhole time and obaervedi it and it gotito be a
wery very bright crange colors  There were! lsrge: flaming pleces of
what T ageume was the retropackage breaking off ‘and gning back behind
the ‘copsule This wms of  some concern, -becauee. Iymsn'tfsure of what
it wae. I hed visions of ‘thes possibly being chunks of heat chield
breaking off, bubt it ‘|.'.-1.1.'!"|:1.E11 cutidt wae not that:

The ascillaticns that bullt up after peak-g were more than I coold
controk with the: manual system.o I waes damping oxey and it just plain
cverpowered ge and Toeould notidoanymore about 1tc [T switched to

Aux. Damp as socon as Icould raise my armoup alter the g=pulse to

help damp and this did help some. However, even cn Awc. Damp, the cap-
gule was ewinging back and forth very rapidly and the oscillations were
Aivergent oo we descended to about 35,000 feet™ At this point, I
elacted to tryito. put the drogue out manuslly Seven though At wae high,

. ‘hecause I wae afraid we were going to get over-to such oan attitude that

the capsule might astually ke gedng small end.dowm during part of the
flight 'if the cseillatione kept: going the wayi they were. And just ap
Tiwas reaching up to pull out the drogue on-manusl, 1t came cut by
itzelf. The drogue did straighten the capsule out-din’gocd ghape. I
believe the altitude was somewhere between 30,000 and 35,000 at that
rint.

I come on down; the smorkels, I believe, came oub at about 16,000 or
17,000. The perigcope came cut. There wog co much emoke ond dirt on

# For furthex’ discussio
#¥ Reentry oscillations

i

see Bection 8.2
i Bections SLY and T.3.
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iothe windshield thatodt wassscmewhat dAlfficult to.see.  Bvery tizme I

came ‘around to thersun= for I 'had established ‘my roll ratce on manual -
itiwan virtually impossible'to geeanything lout theough the window.

The capsule waa very stable when the antenna section Jettisoned. T
eould seecthe .whole recovery systemijust. lined upiinicne'big line me
it ocame out. It unresled and blogsomedinormally s ALl “the panels and
visorsilooked ‘good. I wos goingithroughi my landing. checkofl list when
the Capsule Commuicatoricalled to remind me to'deployithe landing bag.

I Tlpped  the switch to auto-immediately and the green’ Ught came on

and I ifeltithe bag releases I was able dowatch the water ‘coming
towarde mesdn the perlscope. oI wastable to'estlmate very closcly when
Irwould hitctho wmber:  Thesdmpast bag was & h-e:mrﬂ.e“ ghockethan I hed

Cexpeoted, butiditidid not ‘bnthe'r me .

{.'t:muninatic-na withuthe mecowvery Dshipoias wm wary Eﬂﬂ-ﬂ.. The HNooa

hed ‘eerdncsight 'before impactrand: estlmated 20 minutes to:racewary
vhichiturned out tosbeiasbout right.l When: the destroyer came alongslde,
they hooked on-withi the shepherd's hook andi ctt the HE antenna. During
capsule plekup, Iireceived one good solid bump on'the.zide ol the ship
asiit rolled. Once on deck.I took -the left hand panel loose and started
to/disconnect the sult hose inlorder tochook wpithe hose extension prior
toregreseing throvghithe ‘upper thatch. By /this time T was really hot -
rouring sweats  The capoule wog wery botoafter reentry and I really
noticed:the dnoreasein-humidity after the snorkels opened.u I decided
that the best thing ot that point wme to.comecut theoside rather than
theough theitop.: T am suracl could have come oubt the .top 1€ T had hed
to, but I did not see any reason torkeep sorking ito cozeout the top.

S0 I ealled the ship and asked them to clear the area outside the
hatch. ‘When I received word that the areswas ¢lear, L removed the
capeule pin and hit the plunger with therback of ‘my:hand. oIt sprung
back and cut oy Enuckles slightly through the gloveys The nolse of the
Latch report wes good and lowd butinot uncc-mfnrtﬂble.

rIn Eunm::r;.', Y nmd.it-iﬂ-n iz excellent. "I amrdin gcrnd shapE; no prob-

lemg at all. The ABCS, problems weresthe biggest T encountered on

the flight . Weightlessnepe wag no problem. oI think the fact that I
could take cwer-and show/that a pllatoean econtrol thetcapsule manually,
uging the different control 'modes, eatisfied ‘me most i The greatest
diseatisfaction T.think T feclowas the Taet that I 4id. not get to
accomplish all the other things that I wanted to do.  The ASCSE problem
oyeryode everything else.
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T.2.1

T.2.2

T.2.2.1

T.2.2.2

Asromedical dinvestigaticns. -

Introducticn.- The sercmedicel investigeticns conducted with the MA-B

F5lon cono be logleally grouped into two distinct erems: (1) the pre-
flight end postflight clinicel examinations (static examinations) and
(2) the preflight and inflight physiclogical studies (dymamic studies).
Theac investigations erc designed to mscortain the state of the satronout's
health and to provide inforpation reflecting bu=an respmu&r. to space
flight. "The MA-S micsicd provided o pericd of weightlessness of sufficient
duration so'that the pilot's physiclogical responses attaiﬂei a relatively
steady state. In tha mich shorter Mercury-Redstone Flights, little time
was availeble In weightleseness for the mstrensut's physiologicel adjustment
DeEchandsns o stabllize.

The astroneut's activitlies during the time immediately prior to his
countdown and flight have some indeterminate but'prabnbly significant
effect on his'countdown and flight reaponscs. ‘For this reoason his
activitice for the approximate O hour period priow '|:-E| hia arrival at
the spacccraftare listed in Table T.2:.1-1.

Clinical studies.- Dotailed medical examinations vere performed prior
W&nd as scon efter flight As recovery practices permitied.
Initial examinations were accomplished to'determine the astronaut's state
of health snd hiz medical fitness for filght. In sddition, such clinical
avaluaticons secve as baseline medical data whieh Day be correlated with
1nflight physlological informetion.

Data apurces.-

(a) Yearly physical exenipaticns beginning with sstronaut o
Selection. dn 1959,

() Detoiled preflight elinfcol examinations conducted on
January 22, 1062, and February 12, 1062,

{c) Freflipht examination conducted on launch morning.

(d) Postflight medical evalusticns on the recovery ships and
at Grand Turk Island Madical Facility.

The numercus preflight examinations con Astronsut Glenn disclosed no
significant medicel abonermalitiss; his physlical and mental bealth
remained excellent throughout.

Postflight /= Emergence From the spacecraft onboard the Destroyer HNoa
nccm‘re% 79 minutes after landing. The pilat was described as appearing
hot, mrpating profusely and fa‘t.‘.lgue:l. Hr- was lu-:i;.i, alt-hﬂuEh qﬂt talkntive.
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After removal of his pressura.sult; and a’showary; hebecama mara
corronicative and degeribed a mild sensation ‘of "stomach uneaginess"
or "stomach avarensss' which oceurred while the spacecraft was on the
water LT minutes ewalting recovery. This sensation did not: commence
until alter spacecralt landing, snd cleared spontanecusly within l&
hours. | He nauses or vomiting was experienced.

This stomach uncosiness could be atiributed to seversl factors. One
factor could be tho cceibination of tomperature and humiddty after landimg.
At landing, the smhient pir temperature was TSOF with 60-£5 percent
relative humidity and the water tsmperature Wasg B1°F. The suit inlat
temperature was B3%F and the cabin alr temperature was 1019F. A second
foetar could be the modarate deljydration of the astronaut as avidenced

by weight loss (5-5/16 pounds vs. & 2-1/2 pound loss during 8 three orbit

centrifuge similation), diminished urine cutput Wwith increased speciflc

gravity for the 2k hours post=recovery, increased blood concentraticn,
and the recovery physicisn’s clinical impression.

The astrosaut bad o mindmal fluld intake, baving ingestcd the cquivalent
of Gl co of water (Bs applesauce purné]'during the I3 hours from breakfast
at 0250 to shipboard at 1545 a.2.t. His urine output during this period
wag 8OO ce. He reported volding this specimen Just prior-to reentry. The
fiuid intake and output is shewn in the following . table: |

FLULD INTAKE AND OUTEUT (all tizes e.s.t.).

Urine cutput*: countdown 0 ce
inflight BO0 co, Sp. Gr. 1.016
postflight, shipbcard 0 ¢c
Total B00 cc

Fluid intake: ecuntdavn ee
inflight*x ol oo
postflight, shipbonrd 15L5 keurs 265 e iced ten

igjﬂ kours  2L0 ce water
50 hours lEE oo coffees
Total TEk o

* See glso Table T.2.2.2-1 _

¥ 119.5 gra=s of applesauce puree [78% water).

¢h§:¢n13 othare intakﬂ'ﬂﬁriughthﬂﬁfligﬁtgﬁﬁnqaug 5.0 gram sugar tablet
(xylese) for 'a test of intestinal absorption.
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“The pestflight positive physical findings and vital signs are compared

Variables

General status.

H'ei,g_.;ht.:

Temparatiinrs !

U s et

Heapi;atiuﬁ;
Fulge:

Blood pregsure:

rHeart and Iunge:!

Skime

Bxtremities:

Mopmareponts

Wrist
Calf (max)
fakle {min)

ALY tlmes .80t

16 78"

Preflight

Eager foriflight

1717/16 pounds ‘st

0315 houra

98.2%  (ora1)

1h
(3

115/80 {1ett arg;

aitting}

Hormal

He ey theds “ar

gbrasions

left . right
E- T,u"ﬂ“ Tll
16 132“

gallfaﬂ g_l-llll' "

: rmwlthipraflight salusas intthe follawing table

Postflight

Alers, tut not talkative;
gweating profusely; arpeared
fatigued; ‘not hungry.

166 E?lszyﬁunﬂn at 1850 hours
59.2%% (rectal at 1600 hours)
9807 (oral at 2400 hours )

1 iy

72

IEQfEG [lert BTE, supinélzut
1545 hour

128768 [1¢£t ars, ni ting) &t
2130 hours :

Mormal™ - ‘mo -changs

Erythema -of blodensor sltes.
Superficial abrasions second
and third fingers of right
hand. '

lafto right
6 3/ "
16:5/8" 16 1 /8"

?lj'l 1l
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The-postflight physical.examinaticn:onboard: the:destroyer recorded the
vital signs noted above: -Thers Were two emall,vsuperficiel skin abrasicna
of the knuckles of the second and third fingers of the right hand but
without deformation or fracture;  These vere raceived when the explosive
hatch actuator recoiled againstithe pilot's gloved hand. The skin alsc
revealed an area of mederate ervthems (redfiening)iand & skin depression
under the leftiarm bleod pressure mlcrophone; furthermore, there was a

edld reaction tothe moleskin adhesive plaster which mttmched the four

ECG electrodes. Results of the aye, ear, nose and throet exeminations
Wera normal.o The heart rhythm; sizeand scunds were normal-and the
lungs were clear, Wwithout physical-ewidence of ntelectasis (lung
eollapse). Resulte of the examination of the abdgmen werc normal, and

‘the jlower extremities showed no evidence of edema (swelling) nor thrombesis

{Elﬂttlhg}. wIherregulis of the pgeneral neurcloglic examiveticn were aleo
normAal.

Blecd amd urine semples were cbtained and processed for later analysis.
Fosulta available to date are listed in Eable T.2.2.2-1.

Approsimately three thours after landing, the astronaut was ! transferred

to the Aireraft Carrier U.5.5. Randolph wherc a posterior-anterior and

Tiet

Ta2.3.0

lateral chest K-ray; standard 12-lead electrocardicgres, ond body weight
were obtainad,

Later the astronsut:Tlew to Grand Turk-Island vhere a general Elcal
expmination wis begun at 2130 hours e.s.t., approximately G=3/h heours
after spacecralt landing. The wital signe at that time arerdincluded
with the postflightivalues gbove. Except for the previcusly described
superficial ekin abrasions, the results of the entire examination were
nerzal. During the subsequent 48 hours, comprehensive exsminations by
zedical speclalists were conducted. Special tests were performed in an
effort to delineate any effect of space flight upcon:the astronaut's
talance (inner ear): ne effect was detected, Both the genersl and the
specialists! examinations revenled no significant chenges. 'The medical
studies were completed ‘at 1400.a:s.t., Februsyy 22, 1962,

In swmmary, the preflight and postflignt clinical studies Tevealed no
slgnificant differences. and, except for the immediste postflight moderate
debydration, were completely witidn normal 1imits,

Ph;giﬂlnﬁiual gtedies.'-

Data sources.=- Data reflecting physiologleal responees to flight were
Thtaincd Eﬁﬁﬁwaluating the blosensor resl time recordings from range
stations and from the continuocus onboard recerding. In addition, various
inflight tests and the pllot-cboerver-camcra film were utilized for
further objective analysis, Subjective evaluation ineluded pllot reports
from onboard voice and stflipght debriefing. The countdown
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pericd provided baseline preflight information.” Useful comparative
measuTement s’ were? availeble? from ‘the” Mercury=-Atlas Centrifuge Three
Orbltal 5imulat£ﬂn; and’ from the pad simulated launch, slmilated
flights ,and the’ Fenuiary 27! lavnch’ attempt " Envirenmental control system
dabewe s tumn&at&irﬂthcﬂhyﬁiblugit&l" re Epnﬁe-ea sWharerapproprliate. oo f
LD 0

Biodinstrumentation.= In"addition to that'used in tha manned Mercury-

Reds tone flights it?u BECG lﬂaﬂs, respiratory rate sensor, and body
temperature gensor), o blocd prossurs device was utilized in flight.

The blood pressure apparatus consisted of & pneumatic nylen cuff, placed
an the'left upper’arm, and's microphone’ located undey the cuff over the
brachial artery. To ehtain'the blood pressure the clff was inflated
manually. The mecord sonzisted of the sound pulses superisposed on &
cuff pressure decay CUrve , This Tecord was' dizplayed on thﬂ_secnnd ECG:

'GI]-E.I:I.I'.IE.‘].- : y s

The' total 'ﬁim:nﬁnr mnnit-:rring t»fl.ur:,. froo® astronaut insertion until just

pricritoilanding, *wag’eipght hours’and  fifteen mdputes.” The biosensor

L readout qualityiwasiexeésllent” throughout the coubtdown'and' flight with

the exception!of'the’reapdratory' trace” Ags in‘prior flighte, varistion
with head position apnd air density cochbined to reduce the quality of
the' réspiration’tracet " Thare were ' brief pericds’ of nolse on' the ECG

" chennele during countdowm anﬂ fllght u»ually uncurring during vigorous

pilot mtivity. ]

efli ht. - Figure T. E 313=1 depicta the pulse rate, respiratiﬂm rate,
body Egm@erature, and blood’ pregsure values recorded during the MA-G
countdcins “¥alies for the'sam="physiclogical ' functionschtained from
the' simlated’ launch of January 19,1962, and'the lsunch attempt of
Janvary 87,1962, are alse shown.! 'These! are 'plotted colneident with

‘aignificant eventsl fPulge’and  respiration-rates were'determined by

counting’ thetratestfor 30 seconds” every . 3 minutes  intil’ ten" rdnutes pricr

to lift-off, and thereafter, 30 second!diration'eocunts weresade cach
mtnut¢+

The pulse raxea during the sorubbed rlight eountdown  of  January 27 varied

2 from 60-80 beats/mintte with a maximum of 88 béats /minite!’ These were

easentially the game BB those obeerved during The MA-G6'countdovn, as
shown in figure 7.2.3.%=1. ' Respiraticn rates ' were'similar, warying
from'12-20-breaths /minute.’ Bloocd 'pressure values from the simulated
launchialse up@rﬂuimatad thbuc nbscr?ﬁd ﬂuring'tha M5 countdevn.

The intreaacinnﬁ{ﬂluc rate 4o 1T0-bastdihine taiand blodd presaure to
135/90 cbserved prier tﬂ lift-off can he attributed to antisipation.

Thelluilﬂuit 1n1&t te:perature malnnainea during countdown: resulted in

2the pilotifeeling cold” and was accumpanicﬂ.h} a'fall in bnﬂy temperature

from (98,50 Lo 9T.67F.

4+
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Anpexamination off the clectrocardiographic wave form: cbtained during the
MA-&; countdown revealed s number: of variations din. the pacemaker activity
{point where the stimulus of the heart beat originetes). | These ineluded
.8inus; paveea, sinuasibradycardia,r premature atrial and nodalsbests, pra-=
pature ventricular beats, and & brief (16:beats) run of nodel rhyths,
On several inptances some of thess reported findinpgs cccurred with deep
resplratlion.  Slmlilar findings. were recorded: from:the eimileted lsunch’ |
.+ of January 10 and from the serubbed flight of Jm:u:r.u.r} s, *_I‘hcsr& BIG
congldered normal 'pmrzinlngical 'l.raria.tin:ms

- Samples of: MA-6 Tacords rrm: the tims, of inscruim, and. &t T-50 seconds,
.are shown in figures T.2.3.3-2 and 7.2.3.3-3.

7.-2.3.4h . Flight.- Figure [.2.3.4-1 d,ep:in_‘l:a the inflight rhysiologicel data and
ineludes values from the Mercury-Atlas Three Orbit Centrifuge Similation
for comparison. FPulse rates were counted every 30 geccndas during MA-&
lovneh pnd reentry and for 30 v:c-::mﬂ.ﬂ at three minute intervals through-
reut the remainder., of the Flight.  Due: to drregulard ty- in the respiratory
re-::t:-rﬂing, rates were counted for. 30 geconds Whenever quality permitted
and yaried from 8-19 brea.ths,."minute thr-:mghc-ut flight.

The pulee I‘E.‘l'.E‘ from lift—uff to Epauecraf.t-aeparatinn [powered flight
rhase) resched & meximum of., 110 bteats/mimite. - The pulse rate varied
from 83-114 beats/minute in the first 10 minutes:ofjwelghtlessness. It
then remained relatively stable with e mean rete of B85 beats/minute during
. the next 3 hours.and 45 minutes;of flight. . At.the time;of Tetrorocket:
firing the rate was 96 beats/cinute anf during reentry deceleration and
the return to gravity the highest rate was 134 beats/minute just prior
todrogue depleoy ot ootime of moximim spocceraft instobility. This rote
wae, the highest noted during the missicn.excepk: for; that during exerciee
a5 discussed below. These rates are within accepted ranges and suggest
that acceleraticn, weightlessness, deceleration. and retu.ru to gravity
ware within tﬁlurable limits.

The BECG variaticns noted during the preflight cbservation period were
not.observed  in fiight; rand analysis revealed only norzal sinus rhythm
with short periods of sinus.bradycardis (slowing) and- slnus:arrbythmia
~{veriation). There were.rare pericds whers.trace quality deterlorated
s that only pulse rate;determinations were, pogsible .o ECG variations
poted during the Mareury=-Atlas- Three Orbit) Centrifugs. Blmelation included:
sinus arrhythmio, sinue bradycardia; atrial.and nodal.premature beoats;
and rare premature wventricular contracticna. These are considered mormal
physiological variations, :

Blood pressure dteridnAtdiens were maded tanut,_mg 5,1;1, -[’115]31:- CERE FEPpt B -
00:18:30 and the last at 03:14:00.  The valuss are shown in figure T.2.3.lk-1
and-range  from.123-143 mm He systolic. to) 58-82 mm-Hz dlastolic. The mean
blood pressure values for the perleds of Mercury=Atlas Three:drbit
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Ceptrifuge Simlation, r::;-untdnm and Flight. araespresented in the
Felleding tabla: .

Mean ‘a’uiue Systolie Range  Dimstolic Bange

B=Crbit-Atles. +116/80 mm Hz ! 92 - 136 mm Hg 68/ =92 wnl Hg

Centrifuge
Countdown 125;’3«5 m Hg 105 = 145 mm lig 82~ O mm! Hg
Inflight 131,."59 mn Hg o118 = 14k m Hg 51 =87 Hg

The 1nf‘lig,nt ..-:mn mluﬂ shows cvwidenin u:rf the pulee pressure: (Aifference

“batween (aystoliccand disstolicylevels )iwhen!comparadctottha centrifugs

and countdownilevels. iThe mean blood pressure value frem static Procedures
Trainer simeletions was Fﬂj"fj The widened:pulse pressure-lg of uncertain
physlalagieal signlificance and more Infnrmatiu-n ie nEEdEﬂ before conclusions
can be reached. I . ]

Samples [rom the lnfllght- rer:-u:r-‘ﬂ. are shmrn I.n I‘Lgures T;E 3 h-2 through

-Tea.huh.- g E

The inf.L'Lght Exer-::lae device is i].'l.ustrateﬂ. in figure T2.3.4-5. Exercise
was aecomplished by & serics of pulls on the eloastic bungee coprds. An

rexercieeperiod cover (Zanzibar onithe firet lorblt raised the pilot's pulse

rate from BB heat.ell‘m.inute tol13h beats /mimite after 30!gecondss The pulse
rats returned ta beate/mimite Within two minutes. The blood pressure
vas 125/70 mm H.g both. h&ﬁ:-r-e El'tlﬂ after ererﬂiﬂ.e o

The Ezwlrnnmenta.l r:nntrﬂl Sz.rstaen: eﬂ‘&utlmly supparted . therpilot through=-
cut the miselon. It should be noted, hidever, that bodytemperature
gradually rose from a 1ift-off value of 97.6°F to 99.2°F at bioplug :
disconmech. . «The sultsinlet temperature idnecreased s lowly durdng most of
the flight with & gorve irepidirise afteérireentry and during parachute
deacent.; During descent: the;suit dnlet temperatiure incrensed 19F/minute
for a 15 minvte period and-probebly.contributed o the pdlot!lscover-
keated status cbserved at egress. HNo sbnormally high body temperature
wag chzerved. ; p

Pilot inflight chservaticns.- The astrepaut's volee reports were
et ‘and saherent through a1l phases of

the flight. Hig volee quelity conveyed a sense of continued well heﬁ.ng.

His mental state appeared entirely appropriate.for the situaticn.
Furthermore, the pilot's mood and level of performance wes-effectively -
conveyed by hls wolice reports. . His proopt.responses bo ground transmleslcns
end to zcunds from the spacecraft suggest no decrement in hearing ability.
Visual acuity was maintaincd and his report of risusl perceptions,
egpacially with regard to ooleors, was acourats and wae confirmed by the
inflight photographs . : y

|
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Therpllotls ovedce reporticontained a lavge mugber of observations of
physioleglical significance.: Turing his postflight/debriefing theae
reports were amplified. Those comslidered of the wost gignificance are
digeussad -beloy,

Ho disturbances in spatial orientation wers reparted;incr were-any
syoptoms suggestive of sestibuler {inner ear} disturbances described
during the f£11ght. ‘u’-::rlm'lua.r_',' Tapid head turning movemsnts p:'Dﬂur:Ed T
unpleasant- sensations,

Ajbriefigengation of tumbling forwardioccurredsjust after EECO (aimilar
to that deseribed by the astrensuts in the MR-3 oand MR-b missiocns). This
gensaticon: ended promptlycand was notiassceisted withinauesa. Colneident
with retrorocket firing; o féeling of movementiopposite from flight
directicn:("back to Hawaii" ) wds noted. |This could be expected with the
gudden-change in/spacecraft veloclity.

Food chewing and swallowing wag eccomplished without difficulty. Ho water
A5 such was ingestnli during i‘light

The pilot urinated without difficulty shortly before I'eentr:.r. He -
desertbed lnorkal " ~sefnsatidiarof hlﬁ.ﬂ.ﬂ-ﬂr ml.ﬂesa*with-.t.hauu.sancmted.
urge tourinate.

The pilet nl::tali na-difference dn the:ssensatlionacassociated With reentry
scoelerations from thoserexperienced during Aaunch.

Tne astronaut describedsweightlegsness as g "pleagant” sensation. Control
manipulation wWas ot A problem, and there Was no obsermable performance

decrement. H:The restreint ‘harness-couch combination was reported to be
comffortable.

In summaryy the MA-6 mission provided n period of extended weightlessness
during:which the Astropmaut!sphysiclogical: responses apparently stabllized.
T valucs attaiped were within ranges ‘compatible with pormalifunction.

Hoisubjective sbnormalities were:reported bylithe pilot,

T.2.4

Conclueions., -

{a) "Tne physiological responees. cbgerved duri:l:lg the MA-f misaion
arc all mnaie-t-ent with intact, normal’ function.

(b} Tha praflight and poatflight medieal svaluatione revealed no
slgnificant differences and were completely within 'ncrr:mal Timits with
the'exeeption of moderate dehydration.

(c) Tne MA-6 mission provided an exposurs to Wweightlessness of
sufflicient diratiom to per=dt physlcloglcal responses to reach g relatively

steady state, i



i g

{a) No'symptoms'rerlecting ‘disturbed vestibular (inner ear)
function wWere reported. ‘Thiz-lack'cf findings occurred even though

specilic attempis were mede to stimalate the vestibular orgen in Tllght.

{e] Four'hours and thirty-eight mirntes of H-eigjnle.-e.snea_s e
tolerated without ocbserveble performonce decrement.

{f] The pilot's subjective evaluation of his Bedy processas and
sonsations during the flight a_L'L ::::-n‘.re:.red nermal functien. !

{g) Acceleration - weight.lesanusa transition periods aid not
produce mny recognized physiclogical detericration. Specifically, re-
entry acceleration after L hours and 38 minutes of weightlesspess did
not produce eny unexpected symptoms, and-physiclogical data remaimed
within anticipated limits,

{h] The Environzentael I:nntml E_-.':J-t-l:m. effoctively supperted the
pilet throughoutthe'mission? i |
1 i

/{1)7 'The “astronaut's apparent fatigue noted in the immediate post-
flight evaluation enn'be atiributed to a number of factors. The most
logical explanaticn iz dehydration|following overheating plus the
cumalative effects- of ‘t-i'.lt: various Et.rcsalas Experin:n"ed im the Ilrc a.n-:l
1:|:|..light pericds. : i ;

Cull = 5

{3) Eis odld grstrointestinal discoofort ("stomach uneasiness")
which occurred after landing may likewise be attributed o the increased
environmental temperaturerand mederate’ dehydration of the astronaut.

The motion of the spacecraft.on the sea may be a contributory factor,

This gensation eleared after a brief perlod of rest and rehydration.



Page T - 16 h

TABLE T.2,1-1.=- SIGIIFICANT EVERIS FRICE TC LAUNCH
(211 times e.5.%t7)

~DATE TIHE EVENT
February: 19,.1962 | (2130 Ratired
Pebrunzy 20, 1962 | 0220 | Awakened end showered
! 0250 . Breakfast .
QE05., Ph{&iﬂél examination
oh2g Sniting etarted
0505 : Enterad ,tranaferiyvan
0520 Arrived at Pad. 14 and remained in
transfer. ven.

éﬁEE fﬂna&ﬁded Zantry. .
0606 Ingerticn
- OB25 Countdown  resumed
ookt Launch.. . .

Astropnaut Glenn began his TE—hﬂur,.prnlaunch low residue diet cn

February 16, 1962. On the night prior to flight, the pilot obtained

§ hours and 50 minutes of doging, Ught gleep. Heo medicaticn wase adminis-
tered.
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: -'-'Hctq'c:-rk l:'llu:mri lon.— I‘he Hercu:qr Il-:t.uc:*h consistsiof the Mercury

ontrol Center (MCC) of Cope Canaveral (G} stations oty

Atlantic Missile Range, [AMR), Bermuda (BDA), ond ot fourteen other
lecations B10ng the qrbita.l ground track o plud;communications and
cemputing. centers, at the Goddard Space Flight Cerrter:  The Network

o Affords, the capahilit:,r of data acquigition -for Teal-time: nnnit.arir-g
and. nisaicln ::nnt.rn::nl,-, a.nf.{ fc-r ;:n.atﬂight. nna.:l.:.mia PR

'I.-.. .

. 'r:mt.run-l, and. pma:mt.s :Lnfc:rmu‘bic:ﬂ on -the pe-r.furman-:e nr the:
communicaticns, telemstry, tracking,, computing, and command systems.

Flight eontrol summary.- This sysmary presents the results of
the flight as detemmined in real time. It is recognized that the

resulis may be different from thoze cbtained from en shalysisz: of
the data and presented in other sections of thiz report.

The launch and ingertion into orbit very closely appreoximated
nominal conditions.  The pilot's performance throughout the flight
was excellent, and he wes able to deal with the wnususal situnticns
whilch #rose. Sewveral problems developed in the spacecraft auto-
matic coptrel systen.  The ASGS system was unpasble to maintain the
spacecralft within the preset attitude limits about the yaw sxis
after approximately onec orbit because of lack Uf thirust from the
1-pourd yaw thrusters. This some malfunction wes reflected in the
eyetem's cperation when the astronawt elected tao contrel with

the fly-by-wirs mede; however, he wag able to maintain satis-
factory attitude cemtrol about the yaw mxis by using the larger
thrusters. The horizon scammer and gyro referonce systom appeared
to he in error mainly in the roll axis while the spacecraft was

cn the dark s5ide of the earth. The manual-proportional econtrol
system worked well throughcut the Tf1ight. The cocling system for
both main inverters appeared to be inoperative throughout the
cntire flight ard the inverter temperatures reached values ss
high as 210 to 2209F; hewever, no inverter malfuncticns cecurred.

On the first pase over Canaveral, segmant 51 of the commutator
ehowed o signal indieation which, 1f correct, ipdicated that the
spacecralt heat shield had been depleyed. A great deal of
analysis and discussion Tollowed and = decisicn wes firet wede
that the signal, although a correct telemetry cutput, was the
regult of & faulty switch ard that the normal sequence of events
should be followed. Further discussion, however, indicated that

s
e
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the sefeatepproach woald be !u! the retropackege to remsin

en, The retropackege straps would then hold the heat ghield in
TPlace untilianfTicient: dymamic fores was axarted on'the shisld
To maintain its poeeition throughout reemtry heating. The opinicn
was that the hest effects of the retropackege on the capsule heat
shield and afterbody would not be damaging. ' Therefore, the pilot
was directed during’ the retrofire maneuver over CAlr o keep the

iretrojettison ewiteh in the disarm poaition.  The successful

rechtry proved: this to be a scund decislon. The remainder of the
flight wasinminal and'ne other major syotes malPunctions occurred.

4 T Eas bt 5 rong 1y einphas] red thatl althoughthe el funetdcns

which did ococur were minor with a' pilet 4" the spacecraft to make

decigions and take corrective actlon, these malfunctions would

have made’an urmanned flight extremely difficult'te handle and
may posaibly have resulted (in the dmability to reenter 't.he Epace -

.cmi‘t end- cotain successful recovery.
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Network! performence summAry.-- | Generally,.the; Hetwork perlor-
mance, was; excellents )l s;ratm., were fully operaticnal at

1ift=0off and the: few minor malfunctions did:not offect the.s
f1ight menitoring andscontrel ofithe mission.  Acquisiticn of
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‘data from tracking; telemetry: and sirfground voice systenms
was:satisfactory inoboth: quantity and:quality: for renl-time

monitoring and: for. postflight analysis.t The relaying of airf

s grovnd: volce backotorthe Mercury Control Center from all sites

whichrhave: point-to-point wolea capability contributed,- sub=

Jatantinlly in) ensﬂ:n]_‘lng MCC tn:n m.a.i.ntain close rﬂﬂ-l time; mnitﬂring

Df the! IulSE.T.DI:'I.

.wﬂ The i‘n}_'l.-::rwiug paragraphs d.ﬁ.a::uaa clat-a.iln of
tracking, data trensmission, computing, ond trajectory/displays.

. Eracking. - The radar tracking:on thiel £11ght was satisfactory
and was; superion to that of MA-kier MA-5. SAlL eites provided

-:'J.ntn for: all: pasoes whenever, the a;m:e:rai:t was; aboyve their hori-
zon.o o The quantityend quality of date,were more than adequate.
Hinr.‘-r problems:existed:dn S-band’ phasing and handover, but this
caused negligible loes :::-:t‘ data; the -cumwmati;nns uﬂeﬂ :{'-::1' this

HeHers E-El‘t;l.ﬂfactﬂry.

= g
i 1=

: In‘ter.{‘erEnc:E, scnur:-t unknwn, n:aused Aome! mnccm ap ¢~'h=md at
. Canaveral aad Berpuds!, but did not cbuce any. extenslve;loss. of
vdetas oIt is)apparent dkat) thel extensive maintenance, tmiufng,

and work on trocking procedures throughout the Network has pald
dividends. Batisfactory C-band tracking was accomplished during

nmost! of the: "blackout” peried. TwolCape redars, hed;satisfactory

s S=band 'I:-rEu: for the first two minutes: of blackoutand-were then
Jturned off, having reoac toe end of their range interval.

: Eaﬂ.ﬂr—t‘ra-:*.hing coverage: ig ghown.in, flgure 8.3.1-%. Detdils of

the acquisition-aid performance are not currently avallable,

However; Bn:quisit-i-::m wis i a}.:l. cages satisfactory.

Pata tranamiﬁ.:imn -".I"he tra.namiauicln of 'bﬁ‘bh ‘I".igh ::pee-ﬂ and low
speed: data was uat-isfu.ctn-r;, throughout. . the mission. .

Computing and trajectory displays.- Mt:1ift-off, ﬂl!‘-‘ '-'3"3.1'!"-*’—‘t'l‘-‘d

[ source for digplay at the MCC was the outputs of (the TP TOR0.

Cape FPS-16:tracking wag wtilized until spproximately O0:00:50
when the IP TOO0 switched to AZUSAS o ARDEAEs dleplayed Lor
approcimate 1y the mext: 200 seconds, at whlch time GE-Furroughs

.ria Goddard was selected-and was dlsplayed throughout: the povered

flight. Tte GE radar acquired both rate and track ot 00:01:08
and never lost lock throughout the powered flight. The gquality
of the OB -dota wag: E}{Gﬂu-ﬂhte up tﬂ SR and: '!iurine: the GO-ND-GO
compukation - phikialit } i
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Ihe pscgrameﬂ phase; oft thelflight showed a minor!deviaticn:of
#0275 in' flight-path angle, and +1.0'n.m. inlaltitude, at BECOD,
After staging)” steering’sorrected thisideviationtin bothialtitude
ond flight-path englel A'maximm deviation of #2.8 n.m. in
croasrange; land e regidualtef +50 fpslin yavivelocity existed at
cutoff. 00 The yaw! ralocity: locked ey’ good! upi taapproximately
VA5 seconds before cutof D, [then appeared torlack: response’ Lo
Bteering withithe: final results as etated above. o THere apponrs
toibe: conflicting evidence onsthis particular ;8incelthe
calculated impact point atithe Canary Islands: {CYI) wasiright on
the expected ground track, which is difficult. tolresclvelwith &
residual velocity of 50 fpe in yaw. This matter will be further
investigated. The cubtofficonditicns’ displayed in MOC!areidisted
(fint table 8.3.01-1.00 Fal E: BANEE X il :

Lew-gpeed tracking datalfrom the! remotergites ware: excellent , such
Dthatithe orbitivas well defined by the end of the firet aﬂ:-it

' Bubsequent tracking inithe second and third orbite showed negli- -
W Edbhledchanges'in the’orblt parapeters. 0 Thel nimber of radars choor=
lyationsireceived from! ea:h Eite 13 shown’dnd tahle 8. 3--.1. 2.

The "A" computer wes lost dur'in,p_:; 't.he EIEEDI!'bﬂ. ::nrhit bet.imen Hﬂuaii
(EAW} and Californis [CAL). A restart was made in less than 5
Soiminutes using the HAW vector, thus the -:mputer was! repdy o
Saccept) the ! White Sends (WHS): data. A "B camputer malfunction
‘paused thelTexas (TEX) and Eglin {EGL} data’ o ﬂrh:f.‘l:- E and EGL
dmtall o reen’t.rar +o bea ignared

'During the reantry, tracking da.t.a. uppeu.:td to pinp-niﬁt. 'l:.h-n landing
location with & high' degree’of confidence)”andithe: finalivalues
from the Goddard eomputers indicated only 2 n.g. differentse between

o the lamding location'as ghtained: from CAL- dats and from the! Cape FE3-16

data' (Eee table B,3.1-3)." However, the: landing point as reported by
the recovery ship,' and ‘&s!compubted: bysther Capel IR TOO0 compirter using
Cape and San Salvador FFS-16 dats, does hot agree with the Ooddard
computations.! ‘The' discrepanciss between the Cape and: Goddsrd com-
putaticns h:m: ot beenresolved atithis weiting, bubt are Mihg in-
veaﬂg&teﬂ

Tha 1nu'—fraqu.¢nc:.r n:.rclir: ﬂﬂ-iEE pﬂt.t.ern WEB, upparerrt in both {’53-
Burroughs and AZUSA datarbut sl ght Iy lowerin asplitode than in
MA=5 and mnich dower than MAZN.Y At Ansertion GE gave an inertisl
velocity 'Of 25, T2T7.60 feet/second and’ an dnertial flight-path angle

ol =0.00TE degrees) 'Hh:‘..'l.e AZISA figures were E_'.r,TEI-S 3 and -0.0907,
! mnpectivelyu

The pcrfmmncc af t.h-e oomputing a:,mtmn endiithe tmc}r.ing fﬂ.l::ili'l:iea
was excellent throughout the misslon. Y
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Telemetry.- The data provided by the telemetry system wae gener-
ally adequate and of good auality. (Coversge’was satisfactory,
with date scquisltion throughout jeach passiatoevery site when
above rthe radio horizon. oo Coverage (18 (shown: graphlcally in

figure 8.3.2-1 (a, b, and ¢} amd in tabular form with decomutator
figures, renge and elevation in table 8.3.2-1. 8ignal atrengths
were satisfactory, ranging up to 400 microvelts. - Several sites
reported low aignal levels, oo compared with previous missions.

Tenization "blackaut!' of telemetry began at appreocimately Ob:L2:53,
ag geen at Canaveral, and ended at approwimately Ok:47:1%, as

goen ot Grand Turk. Thue the period lasted b minmates and 22
seconds oo Data Tlow charts:were drawn up based oncthe telemetry
Summary messeges from the sites.  The majority ol the data points
fall within + 3% of a faired curve. A few exceptlons were evi-
dent, however, in that figures from several sites were coneistently
of f the feired curves of fusl quantity by as much as 10%. Sec
figure 8.3.2-8. |
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A= wmd woloce.- The performance of the primary air/ground
voloe system: |UHE system) was good throughout the mission.
Slgnal strengths were sdequate toiprosdde very gocd signal-to-
nolge ratics essentlally ot &ll times She ﬂ;ﬂ&ﬁﬂrﬂi‘t-‘ WES: ahioye
the lacal wisual horizon at the network sites. Infmost ingtances,
the RP refractiontinecreased the coverage over visual line-of-
sight by dne to two minutes. UHE io-renge tizes averaged almost
geven minutes during a pase.

The HE woloe system pwovided ‘gome:additicnell coverege , though
(as oxpected) not as satisfactory as UHF. HF was of particular
valueion the first and third orbits where Canary, Celifornia,
Guaymas . Zanzibar, Indian Ocean Ship, Maches, and Canton were
able to converse with the astronaut beyond the capabllityr of the
U systen. b i ’

I% is interesting o note that in some instances where the HE was
bedlng used as the spacecraft mpproached the station, theiguallty
of cormmunicaticne improved considerably ae the elevation angle
became positive, particulorly ae the switeh was made to UHF.

Figure B.3.3-1 shows approximate coverage, compaved with times
above the visual horizon. Through the airfground voice systenm,
MOC was gble to follow the recovery procedure, monitoring all
conversations until after the spacesraft was aboard the rECOvVery
ahip.
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Command ‘System.- The comnand system:for MA-6'cperated in a generally
gatisfsctory manner during ‘the mission. ' Some airborne-system anomalies

‘are’ disgcussed below." A‘preliminary evaluation ‘of ‘the data shows that

the £00-watt stations appesred to have coverage beginning'st a slant
range of 400-450 N.M., and that the 10 KW otaticns appeared to have
coverare beginhing at a alant range of -E-ED—TDCI N.M. A summary of
the commnnd hondover exercises fg showm in Table 8.3.L4.1, and a sum-
mary of the command transmiseions is shown in Teble 8.3.4k.2,

Oround System.= There were several problems involving the command
equipzent and the coder reley panels during the month prior to lawnch;
however , no delays in the lauvnch countdown resulted.

A total of eleven {11) functions were successfully transmitted from
the sites: Augildaiy Sustoiner Cuteff (ASCO) was tranemitted from
Zan Belvador, thres sete of R and & calibraticne ware transmitted
Trom, Mushes, opd twoe ceto of B and B calibrations were transmitited :
from Cape Canayeral.

Command ecoversge from all sites was satlsfactory with the exception
of Muches on the third pass. A combination of slent renges in excess
af 450 nautical miles, airborne antenna patterns, and only GO0 wmtts
of BF power resulted in only one minute and 30 seconds of coverage
abpye recelver threshold.

Mrborne Bystem.- Command Recelver A", cperating from the 15-volt
isolated bus, appearcd to be much more censitive to pignal strengths
gbove 30 mierovolts than Receiver "BY, which operates from the 18-
volt standby bus. Below 30 microvolts, both réceivers' operation
codneided. Genepally, the orboayd recovded signel strengthe were
gbout 6 db lower than on the MA-L and MA-5 miseiens. The reason for'
the difference in vecorded signel strengthe ls not Enown at this time.
The airborne antenna pattern problem, which was experienced on MA=k
and MA-5, wae sgain evident Ifrom the MA-6 onbosrd records. Space-
craft attitude changes are definitely reflected on the signal strength
records.

Icnization blasckout occurred on the Command freguency between
04;43;03:5 0BT and Ob:4T7:12 OET.

The following ancmalies were oexperienced, and ave being investigated:

{a) Triggering of the "All Function Events Channel” occurred
five times during lcnizaticn bleckout. The tone channels trigeered
gre unkacwm, but are colncident with burst of slgnal 1nbo the re-
cefvers. Tt 1s known that the tones keyed were not clock changes,
R and: & cBlibrations, W wharacteristics of tHe inpits
to the command recei.‘-re the gacillegraph record reprcu-
ductions of figures 5.3, l+ 1 thrm 8.3.4-3,

!

R
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(b)  What'is assumed to be random npise with a signal

.ﬂtrength from one to 4 microvolts was recorded betwesn OL:1h:00

GET to O01:15:0T GEP. ; Coomand carrler was not present durding
this pariod. . iy i A fa B e

iy
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Ground comminicationet=iEATL e ground [eommunications netvorks
Arovided good support for the mission. Except for a few sghort
prélaunch cutages, all-thewolce ~teletype, and datalines were
avellable at all times, and the qua.ity of transmisslcn was satls=
Tactory.

T Bingle-sideband velce comfumication with the two ships was very
‘satisfactory, as provided by AMR. FPart of the link from the
Indian Ocean Eh:l.p hn.d. o 'h!: rcln:.red thmugh ﬂ-ncenaiun'
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'PABLE 8:3:1-1,~ ORBITAL ! INSERTION | CONDITIONS . -
. st it e
Quantity AR Astueln ““Neminal
Weloeity ratio with poslgrades 1, 0002 1. 00056
(Av. of GO=NO-00)
Inertial f1ight-path angle - .DBTLS -.0013°
(Av. of GO=NO-GO)
Jl'nucrt-iqn altitude 86,4 n.m. 86.98 n.m.
(Av. of CO=ND-CO)
[fnelinetion engle 32.5L0 32, 50
Oroit capability T®
I“nse_:i.'ls;:l.n::u velocity with posigrades 25,728 fpau 25,736 fps!
Apc:r.g..e& altitude Wl n.m. 144 n.m.

e

o
|

Wieimn number computed; astual orbit capability vaz spproximately 100 orbits. |

W iy B
el e

F



TABLE 8.3.1-2.- SUMMARY OF LOW-SFEED TRACKING DATA

58 54

1ct Fass e End fmes 3rd- Pacs
Total Total Total
" Poss. PoBps. Poe=s. !
Valid Total Nom- Valid Total Non- Valid Total Kon- 4. &
(bs. Obs. Valid Valid DC*| Obs. Obs.  Valid Valid DC#| Obs.. Obs. Walid Valid DG¥ ||
USRS 53R ] | S EE S by "9 k2 65T 60 B 2 g
T 53 B DATA WOT AVATLABIE .. DATA ROT AVATLABLE
68 T2 63 9 50| sk s kS g T OUT OF RAMGE i
Bz 23 7% 17T so| 80 61 6 1 50| TO 69 65 & 50
Lo 5 o Kk ho| 33 &5 29 36 23 OUT OF RANGE .
' OUT OF RANGE 15 15 15 o 15 | Lo 38 33 o FaB
3 OUT OF RANGE 56 3h 30 4 a6k 23 IR
, OUT OF RANCE 3| 20 28 1 =8| k2 20 1T LT
OUT OF RANGE DATA NOT AVAILAELE DATA ROT AVAILABLE
65 &l 51 13 L PASSIVE PASSIVE = |
I 56 28 =8 28 b1 63 Al 8320 3L 1 bl 6l ik a7 3k
6 71 ke 25 o &0 Bh 6o 2L Ly | 53 &0 sh 6 k1
ko 39 38 1 38| b Bz i a1 38 1 B0 23 22 11 118
TATA ROT AVATLABLE DATA HOT AVAILABLE- i DATA KOT AVAILABLE
T1 ky 2B 35 B bl 33 g7 LB Lep

# Differontial Correction

NOTE: Verlort not used in DC after correctionson FPE-iE &

¥ - Yerlort (S-band)
15 - FP2-16 (C-band)

T - g ¥y
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TARLE 8.3.1-3.~ SIBMMARY OF LANDING-FOINT FPREDICTIONS

BASED ON RADAR TRACKIRO

comITIom | . K ' IEi:EirnE
e
1. Retrofire tima confirmed by CAL - 219081 K
b, DC on CAL traciing & - | 21932'N
3. DC am WHSE tracking ; EI?E_E‘H
4. DC on TEX tracking: 21829'H
|5, D¢ on BGL tracking 229311H
. DCon aW tracking _ 21931'K
. . E
Cave TP 7090 imvect data:
1. Based on ¢a‘|_'.re FPE! 15 tracking '21*32::1'11 ;
. Based on!Ban En.l EE'E 16 tracking - 2%k
ﬁlue repurl;eﬂ by rnuavgzr:.r X E:IF;IE_E'I'!

LONGITUDE

68501 W
| 68055 1w

(B8eRT W

&HoL8 'y
AEOLA Y
68953 'V

Y tli.i"i‘erentiai corraction
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TABRLE 8.3.2.1. - TELEMETRY FECEPTICHN . SIMMARY
; URBTT I

Station| oo ™ | Decormutator Decommutator| Slant Range| Elevation:

Acg. i Los Lack On 105 2OHLMe | degiees

T b Lol | Azg. LOE) Aeq. 108
cnv 00:00:00 (00:06:20 | 100:00:00 oo:oT:ack0lizs pagso.|e-i Gmo
BDA 1 00:03:02 C00:10:26 | S00:03:40 00210126 TS0, Bp868: lato -1.2
ATS OO TN RANGE
(433 ¢ - 00:14315  C00:21:23 | 00:LhskL 00;21:20 .- |.BOO 850 om0 U0
KHD 00:213713 m:a:ﬂ:al 00:21:50 oo0ieBier . | B50 90 |-.3 =5
oA o OD2a:El  CD0:3TiSL | CODE0:0L 003801 Q20 o0 |o=-.2  -af
108 o0:h0z02 C00:4B: 3L (003312 F100:h6:560: 041000 1080:0-6 5]
MU 0D:LGIE1 [00:57:55 | (00:M9:32  :r00:51:21 - 11080 (o990 f -1k B
WOM 005k 00 O1:08:51 0054 :16 CTOL:02 3T i Ban 1060 |oaksl =1050
CIn- “OL:09:19 COL:1T:h2 |V 0L:09:36 OL:1T: 40 i 900 1150 4.5 =k
HAw NOTO TN RANGE "
CAL :}i:zﬁ:hl Ol:31:23 | 01:27:18 01:31:23 [ Bho G20 |- -2i
(epiy :}:!l.:EE;J:'i' 01:33:25 | 0L:2T:01 01:33:15 TI0 0G50+ 2.5
TEX Ol:29:24 C01:36:1680|01:29:32 01:36:1k 830 820 | -.T o xiB
EGL 0L:32:00 -01:37:05'| 101:32:11 o 0l:37:000 [800 o8B0 |b ;1 1.5
e i e ot cotr i e il iy ate
#Tnoludes deta from downrange via submarine cable.
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Pages B flLgnpr
TABLE 873,201~ TELEMETRY/RECEFTION SWMARY {Continued)
OREIT.II
Station: | ™ Decommutator: Decommutator| Slant Renge|iElevation
3 ﬁtr.:q-,. DI."T'E Lock Om i R TN A ﬁ.ﬂq].:i'm =P Ac&?s:rfﬂﬂﬂﬁ

oV 01:33:20 01:k0:03|  01:33:27 :00L:b1:00%: 0| 840 00850 0 0/
EDA- 0Ll:36:38 C0L:43:53 i00neas:bo  0d:r0):b3i530 0] (860 S0B900|0=1.2  -Lik
ATS Ol:51:54 0L:58:31| 01:53:0% 01:58:21 B80ung 3000 -2 a4l
CYT 01:67:55 001:53:58 | fOL:MBi1L 000 01:53:530: (850 Sr910.0 -2 =2
X0 OL:5h:hT C02:01:21 |0 0L:55:07 00 02:01:21 Bo0 srobo.fo -L& 4.6?
TEE- |-o2iok:05 C02:10:51 | 02:04:13 02:20:51 7| 920 C1040 23 =5l
108 -02412:17 C02:E2:000 J02:13:2T (E 0232135481100 21050, u1:.9 =%
e L02:22:51 (02331:23 | Ce:e3:06  or:c02:3lize-[1008 o980 [y 3 40
WO 02:27:36 ﬂE:éE:hﬁ 02:27:45 :-ﬂE:jEéjE ol eso caceo |l 4.5 -1.5
CTH o2shessl Coe:hg:hs| | o2skzisg c.g:!;g;!gﬂ [ BTO o907 -1.5 ~1+3|
HAW 02:49;01 ﬂ-E:jﬁE:l'E.‘r 02:49:29 02:55:08 Qh0irg B30013-1.3 =8
CAL 02:58:11 C03:04:L8:| (02258135 ro3:0b:k8 ) 880 4730 |0-1.5 T-TI
L 402:59:59 03=:t:6=1m 03:00:13 03:06:3% . -| . 610 1 (EEO +3 -1.5
TEX 03:03:1%  03:09:39 | 03:03:16 03:09:31 810 (o810 |0 -.8 -k
EGL 03:05:35 03:12:07| 1 03:05:k6 0312000 | BT0 1000 LB

#*Tneludes data from dewnrange vie submarine cable.

.




TARLE 8.3.2.-1.- TELEMETRY

ORBIT ITIT

u
L3

Page B - 15

SUMMATY {Cemeluded)

station | ™ '™ |'Decommitstor Decommutétor| Slent Range | Elevation
A L0S Lock On 1a3 WM. degrees |
B ] MR RESS 2 | Acgi 108 | Acg. 108
CHV 03:08;51 1:-3131:5 ; n3:qr5=53._- ﬂ_ﬁ_.:lﬁ_:'lré* TAOL 00080 o 1]
| EDA 03:09:56 :}j:l‘i:r:.ﬂﬁ 33:.1.'6::11_&.-' 63;17;:;;!3 BT0" gm T 2.2
| xa 03:24:4k 03:32:85 33:25;:1:_3.“ | 33:31:'2_2 900 1920 Sroplie
|oxr Hcrﬂ:mRm;E ; Sorpmia o esda o Pl -
1m0 NOT IN RANGE (00 (| L0
|zz8 NOT IN RANGE | . ! 0 _ 00180AE
|T08 03:6:155 0356549 '33;;19&;15' ' 3355&:'3_9 mwum ik
e {%3:55:31. ﬂh,ﬂh:lﬂ '5"3I: EEJ'rE o Uh:-ﬂh'::ﬂ-é 1021} 9’41’:'3'_. . v--T -J,E
ot Oh:03:16  OLiosiagl| ohio3sdll) | Oh:o6:ol | 8704, 1000 |t +1-1.b
(e b e ki gl St e Strtd
HAN Ohk:2l:bg  oh:2B:49 | Oh:22:ce oh:28:33 | 920 oTON | W2+
CAL Ob:31:17  Ok:3T:57 | oh:3L:2T oh:37:56 ":‘:ﬂﬂ ko | -2 +3.6
G Ob:33: 44 ob;3g:ho | Oh:3k;ob o%:39:39 IO Tho L1kt
TEX Ob:36:53  Ob:ba:32 | Ok:36:58 Olaligsah G30 603 -3 -5
EGL QL3900 Ob:l2e52 | Ok:30:21 Oh:ha:kE 800 SO0 -1 +1.h
CIv obrho:52 - ob:h2:55 | Ob:bOrS6 oh:hz:53 590 150 +#1  +1T
Gy - - Ol To2zer ClizS0: 108 | -- -- - -

#Ineludes doto from downrange vio cubmarine cable.
*¥Mata fron dovnrange vias submarine cable
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TARLE B.3.4-2.- COMMAND FUNCTION SIMMARY

FPage & - 1T

Station #Function -_.'I'iﬂr»gffﬂlm&f-iﬂn Buccasafully | Airborne-Recelver
of Funeticon Recedived 8ignal Strength
in Miorowolts
San Salvedor| ASCO 00:05:0L. T/ See Yaz 20
Huchea 7 Cal 00:51:47.5/21 See Yes 16
Muchea R Cal 00:52:14/32 Sec Yes 17
Canaveral % Cal 01:35:12/10 Bec Yes 62
Canaveral R Cal 0L:36:24/1h Sec Yes 6l
Muchea Z Cal 02:27:21/15 Ses Yes 36
Muchea R Cal 02:27:55/36 Sec Yes 35
Canaveral 7 Cal 03:09:58/9 Sec Yes 35
Canaveral R Cal 03:10:09/11 Sec Yes 53
¥uches 7 Cal 04 100:08/17 Bec Yes T
Huches R Cal Ol 100 32.5/23 Sec Yes g

= ®ASCD - Auwiliary Suetainer Cutoff

B Cal - Instrumentation Full-seale Calibration

% Tal - Imotrumentntion Zero Calibration




9.2

el

i i

9.0  HECOVERY

Recovery plans. - Flgure-9.1-1 shows: tha Atlantic: recovery arsal
where ships ‘and aircraft were positicned: at the time: ofi launch.

Arens 1 through & were evellsble in.the event that it became

necessary. to, abort: the mission during poweredi flight.  Recovery
forces were distributed so as to provide for recovery within a
moocimum of '3 hours’ after landing in areas l and b, and's maccimim

of 6 hours in areas 2, 3, 5, ond 6. Areas T, 8, and 9 were
available for landing at the end of orbits 1, 2, and 3 respectively,
and recovery foreeeiwere:digtributedi to provider for recovery

within o sasimum of . 3 hours, A total of ! 24 ghips andi15 aireraft
were cn station in theee Atlantic recovery areas at: launch time.
In:addition; helicopters,, amphibdous surface:vehiclesiand somall

: boate were poeitioned for recovery support near:the launch ped.

Figure 9.1-2 showe: the: contingency recovery aircraft that were

on alert at various staging bases in the event that a landing
cocurred; any, place-along the J-orbit: ground track,:  These aircralt
were equipped to locate the spacecraft and to provide!emargency
on-gcene asegletance 1T required.

Becovery ocperations.-; A1l yecovery: forces were oni/station at
planned leunch time. Weather conditionsiwere favorable for
location and retrieval in all Atlantic. recovery: aresg and were
good in contingency aress. Recovery:commnlcations were good
throughout the entire opearaticn and the recovery forces were in-
formed: oft mission status during the lsunch,: orbital; and reentry
PGS . :

Durdng the third orbit, recovery unite.iniares,Diweresalerted to
expect a landing in thelr ares and at, Ok:h2:00 (13 mdnotes prior

to landing) were informed that the lapding was'caleulated to

secur at 21929" north latitude and 68181 west longitude. This
information was transmitted to the recovery forces as. CALREF 1
{ealculated landing position report]), see figure 9.2-1.. Continued
radar tracking made little change in this prediction mnd at O4:h5:00
(9 minutes pricr to landing) the recovery forces were directed to
orient thelr search sbout this pogition. This information was tranc-
mittedias DATIMBEP: 1,¢indicating that thisiwas the besk landing
poslition informaticn available st that time, o In:the meantime),
lockouts on the destroyer NOA staticmed in the DD16 poesition heard

a noiee like an explosion, and approximately 20 seconds later, the
main. parachute ‘and’ spacecraft were sighted at an estimated slant
range of 5 miles:and elevation angle of 35°%.. The noise was described
s aimi 1y torthe "aoniec-boom” noige mede by elrcraft! traveling at
pupersonic: speeds. ]

e e 2l
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The HOA eetebliched coomunications with the astronaut and at
05:07:00 (12 minutes after landing) was slongeide the spacecraft.
The aatronaut remained in the spaceeraft during retriewal.
Fhotopraphs ol the (apacecralt prior . to sndiduring retrieval are
shown in flgures 9.2-2 and 9.2-3. A Yshepherd's crook”™ .was used
to attach a lifting line to the spacecraft which was- holsted
clear of the water!sat 05;12:;00 and: pecured! on the recovery ship
at 05:15:00: (20 minutes after landing):

The astronant first-decided to egrecs’ from the spacecraft

‘through' the' top; oand began: the standerd procedura of removing

the right-hand instrument panel.  However, ccnsidering the time
and! effort normelly associated with this egrecs: route: and the
fact: that he was unccmfortable, heelected to egress by the
quicker route through the side hatch. @ He sectuated the side hatch
explosive mechaniem from inside the spacecraflt, and was clesr of
the spacecralt at 05:34:00 (39 minutes efter landing).

The' follewing retrieval informaticn . was: reported by thr:. FECOVETY
ship:

Position of pickup - 12“25 (A ]‘il'nri;h, AEY36.5! Weat
Winds = 18 knets from 119 :

Wavres = 2 feet

Water temperature - EllﬂF

A ritemperature - "|"5 F

Recovery aids.-  All spacecraflt recovery alds apparently Tuncticned

normally.

‘Bearch/alreraft reported contact with both! SARAH recovery beacons

and with the UHF transceiver. Thege aircraft were proceding towards
the: caleulated-landing positicn at this time and'were well within
the' avallable range of these eyeteme.

The dys marker and flashing 1ight were reported’ to be functioning
nor==ally.

The  50FAR bomb signal was recelved mnd m:fix wes svallable at the
recovery’ center! gboutone hour’alfter landing. This Iix was
approximately b miles from the spacecraft retrieval position as
shown ini figuwre G.2-1.

The SEASAVE besncon fixes ss reported by the Kavy and FOC HF/DP
networke ave. shewn - in figuce 9.2-1. The firet fix vas availoble
gt the recovery centeriat D5:20:00. - A later fix vma available
at 05:27:00. PBoth fixes were sbout 25 pauticalimiles from the

retrieval point.
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10,0M xPPENDIX

Spacecralt postflight inspection.-

General condition.- The genernl conditicn of the spacecraft interior
and exterior was excellent. (See figure 10.1-1). The exterior of the
gpacecralt showed the usual slight diseoloraticn due to aercdynamdc
heating. MAlso, there were depoeits of 2024 aluveinum alleoy, which had
evidently been depogited in a molten state, adhering to tha surface of
several Widely separated shingles. It is likely that the aluminum
retropack cover 1s the source of these deposits.

A brownish depoelt was found on & portion of the spacecraft window
exterior surface, The nature of this deposit has not been determined.
As on previous flights, the vindow wes found to be fogged with water
ccndensate between the two cuter penes.

Structure.- The gpacecraft did not experience any structural damage

vhich would have compromiced the safety of the miggion.

Ablation shield.- The external gurface of the shield (gee fipgure

10.1-2) was charred in the normal pattern. The center plug of the

shield had separated and extended cutward approximately 0.5 inch, Bs
in moat of the previcus missions. A pie-shaped segment of the shield
is of a darker background color than the adjacent Bres. The same ares
containe seversl redisl marks approximately 4 inches in length. It 1=
1ikely that a large plece of the retropack slipped off in this direc-
tien. There are two small deposits, metal-like but of undetermined
copposition, on the shield,

Heapt-shield deployment instrumentation.- The heat-ghield deploy switech
between gtringers 2 and 3 had a wvery locse rotary stem, The switeh
wold make and break electrical contact when the rotary stem was maved
up and down slopg its lepgitedinel exis, This malfunction could
account for the impact-bag-depleyed signal that was received during
the flight.

Landing beg.- The landing bag had several tears, and it wes impossible
to determine whether these occurred during impact or in postflight
handling. HNo lsnding bag atraps or cables were broken, but some atraps
were kinked. There was miner damage to the heat shield retaining
studs and the bulkhead protective shield, probably from impact as in
previcus flights. Heowever, no dagage occurred to the spacecraft
equipment in this area.

The large pressure bulkhead had a dent from an undetermined cause nesr

the center approximately 1.5 inches lopg. The center area is not
coverad by the bulkhead
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1002 Launch Operations.=- The npan.er:raﬁ. launch opereticns were plsnned mbout
& bl0-minute split count with a.‘lTE hour bullt=in hold at T=3%0 minutes
Tor spacecralt peroxide ‘and pyrotechnic servicing. To provide addi-
ticnel assurance, that the projested launch time of 0730 AM. e.g.t.,
February 20, ...962, conzld ‘he :net a EH:I :-_'Luute hulﬂ WEE Ec:h::ﬂ.u.lﬁli ot
T=120 minuten. - P

| The second half 'of ‘the'split-ecunt wag pleked up'at T130°PM. e.s.t.
on’ February '19; 1962, Launch wag At TATM. els.%. on February 20,
J.QEE alter Ty houwrs and 17 mdnutes of wnnlanned: hélde.’ The follow-

ing 15 a sequence of imp-r-tn.n't. Em:m:s, innludina: holds, 1.r11.1r:h pocurred
in the -nnuntd.wn -

T-390 min. k.5 Gﬂmﬁ"uﬁﬁ plcked up.

TS0 mn, Y Built-in 90 -mingte hold, ' Due'to 'a sudden drop
; "¢ Sn the bBoopfer rate-Teason Automatic Gain Con-
“trol the first backup bedcon was substituted
S for the original during this 90-minute sched-
_ uled hold period. The hold wma extended an
L EE T gaditional BS minutes to r:m'iplete inet-alla—
gl t{cn amd re-validate the beacon.

' AN u-:i:.it.mnu!. 10-minute-hold Was reguired by
e hies ggacenraf‘t- %o replace a troken microphone
'I:-m-:'hﬂ An the ﬁ.stranaut'a helmet

Po120 mns - T O P‘.'c]-:ad up count .

11T min: S ﬂmup]e‘te-ﬂ aecand i3 E+ .E;'u.‘.l-ia.n-na :Lnng test.
T-8T min. Started hatoh installation.’
Cragormfny 4T -S04 NoSminute hold wes fequired-to replace

* a broken bolt on the spacecraft hetch. A

third G.E. guidance ' 1n-n-p test was performed
'ﬂuri:ug 'I:'nia hz-lli.

P45 min. A 15-minute hold was rnqm:-ma e nﬁ.ﬂ APproK-
_ilﬂatﬁlly 1l:l gallans nf fuel to tl':e booster.

TP min . LDy 25-1:_1':11.11:.2 Thold reaul‘l:.ed. 'f‘r-::m 1 m]i‘um:tim
1 F ST oftthe main LOXFrE1L pump outlet valve. The
_ : finel 204 of 10X tanking was Bcccmplished by
e R R AR SRR Ng A “smaller pusp via' e 6-inch’ line, result-
e : Y “fng"in‘as slower n:-peratinn

T_f:30 min. SR 2=Iu.inu'be hold was raquired by the Mercury
' : " Flight Director to investigate an'outage in the

" sourcs tn:.- trc '.E{:"'mlJ.-itl. -cnm;mt.er.

-



10.3 Weather conditions.- The weather conditions in the laumch area
at 11ift-off were a8 follows:

Clowd cover 0s2 Alto cusilus
Visibility 10 miles
Eurface yinds Horth st 1B knots {gu.stu to 25 ]mnt.ﬂ'_i

A plot of the launch area wind directicn and speed in shown
in figure 10.3-1 for altitutdes up to 60,000 fept.

Landing area weather conditione were ag followe:

Clowd cover 0.2

Visibility 10 miles
Burface winds ESE at 1h knots
Wavasz 2 fest
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* Bpacecraft History.-

Spacecraft No. 13 was delivered to Hangsr "5, Cape Canaversl, Florida
an Avgust 27, 19561, Upon arrival, spacecraft entered a short work
period during which the individual systems checks were conpleted =at-
isfactorily prior to preparing the spacecraft for the altitude chamber
rung. The following iz & general resume of msjor changes sccomplished
at'the lsuneh/eite prior to*launch; e

{a) Reaction-Control Systes.-
(1) Rell thrust chambeor heat sinks were ndded.

{E] Sham-ban flare seals were removed from the sutomatic
syctem inlet and cutlet connections of the thrust-charber solencld
valves to reduce the possibility of leakage in the area of the
thruster. Subsequently, all sham-ban seals that were accessible
were replaced with wvol-shan seals,

f3) Nine solencid valves were replaced during the cham-
ban seal removal because of the possibility of Kel-F existing
on the solepnoid owtlets.

(4] The clockwise sutomatic roll-thruster assembly wes
replaced.

(b) Coemumicaticns.- No outstanding problems were experienced
with the comsunication eguipment after the spacecraft arrived st
Hengar "8". Resdouts from the range on the C band radar beacon showed
jitter and varying signal strength. These problens disappeared, ao
expected, when the service tower was removed.

(c} Electrical.-

(1) Flight batteries were activated on Hovember &, 1961.
These batteries were replaced on February 10, 1962 when one
bottery eell lost wvoltage and encther had a shert to cace.

{2) Both mercury cell suxiliary battery units were re-
placed by new wunits oa January 13, 1962.

{3} Inverter switching circultry was modifled to provide
g non-fused cirecuit to the standby inverter in the manual mode-

(4} The original 150 VA inverter malfunctioned during a
hangar test and was replaced.

suitch was replaced.
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(6) : The removeble half of ell fuse block holders wns re-
1nfn-rr:-eﬂ.

ﬁ'} The removeble telelight 1:&::::3. wos remaved, reworked,
and reinstalled. ;

(8) The retrorocket relay p;a.n?el was replaced.

{9) Due to an internal malfunction, the throst cut-off
sensor was replaced.

'(10) During a hangar check, the maximm altitude sensor
timed out early. This unit wes rv:plu.-:tad- '

{11}, The satellite clock was rep.'l.at:eﬂ on two separate co-
casions due to malfunctions. ;

{12} Indicator lights showing which inverter was operative
vere .added to the instroment panel.

{d) Environmental Control Syste =

(1) An advanced design type of cold plates were installed
under the 150 snd 250 VA madn dnverters.

(2) Bcreens with 06" diemeter h¢1=u were inetalled in the
_ m‘hin fan inlet ducte. i

" (3) The slumimum check valves in the freon-water inverter
eooling system were replaced with stainless steel valves.

(k) The high pressure Oo reducer was replaced, due to a

v leak prior to.the altitude chamber runs.

{5) The primary O- system shutoff wmlve stem was removed,
reworked and reinstalled due to lesking O-ringe.

(6) A mameal blood pressure Eystem was installed.

{7) During the first run of T7-13, the HNo. 1 suit
fan was below epecificaticn performance. This fan was replaced.

(8) An indicator was installed on the instrument panel to
glve 'a readout of suit circult steam vent exhaust temperature.

{f;l-]l The £ uhmrﬁar wag replaced after the spacacralt
yag moved to the la.un::hiug & omp e, :

{1{:} The. suit clreuit demd. regulator wag rep-laced
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“ie) " Automatic Stabilization and Coutrol E:_.-"nteuh-

(1) Turing dynamic testing of the .ﬂ.scﬂ, the yaw repeater

“of the Amplitier-calibrator would' not come off its atop. The

amplifier-calibretor was replaced with 8 new unit which included

& new 1::5:1.::: ‘hnarﬂ 1‘c:ur ruf:l conservation.

{2} Fum:n were n.ﬁ:'l.u-ﬂ in the power leads leading to the

rate gyrog.

{3] Eight—vat'l: hﬂuterr bla.rﬂr.ata were sdded to the scanners.

o

(f} Instrimentation’ -

L)Y THESminent panel ‘and pilot l::hﬁervar CATArAE WEYR re-
moved, checked and reinstalled.

“{2) “'mie’ "E™ PHckage “location nesr the pilot's right foot
::auaa:l some digcomfort’and was cbjecticnsble because it presented
a8 problem In removing the egress hatch. The package was relocated
in the area of -the right-hand bay.' :

A(3) L Instrumentation was added to monitor the hydrogen
perc-ﬁr}.e 19 e te::pe:mtm‘es on the'"B" . nute of ‘the No. 1 auto-
rc-ll thruatﬂrs m‘ui the r_'anual-rnl]. thruaterﬂ

() T‘n& 1nst.ru.|::.ent mnel cAmeral WEE replaeaﬂ due to &8
t:a]_ﬁm:‘:tiun, a-.i‘t-er the spacecraft was mﬂveﬂ to the launching

"cu::nmpls&::

: {E} [-ii.:ul:]_'l.a.nnnu.”-

{1) " 'The main end reserve flight pnmchutm wore replaced
w:l,‘l;h L“hu:t-_E__E_ of & more r_ect_mt packing date.

S2)Y A ‘personal-equipment container was Tabricated and

; _:Lpata]leﬂ.

{3)  Removable r:r.m:rs wers pmvim for the pilot cbser-
wttnna window. -

{h} Astmnnut caur:h Hns inst-nllt&.

] Epur:ncmft Ho. 13 was trensported to Complex lh on Jmuﬂr:.' 3, 1962 apd
was mated with the Atlas beoster. "All normal'systems tests were suc-
capsfully completed. " However, doe ‘to varicus holds, four extra simi-
lated flight tests and one additional launch simulation test were

performed. 'The capsule was stccessfully launched on February 20, 1962.
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0.6 Telemetry, instrumentation, and omboerd. film.- The instrumento-
1+  tion system flown in MA-& wos essentinlly the some as in MA-S.
Emall changes between the two spacecrafts wers reguired to acccm-
modate those parameters associated with & manred; m.taai-un ther
changes are a8 follows:

' {a)  Heat shield temperature: in MA-£ was measured by mesns of
a chromel-aliumel thermocouple . : !

(b} MA-6 wsed cnly two cemeras- pllot-vhserver and instru-
:fnt-ahunrﬂmr, deleting the earth-sky and perianupe CAMeTAS.

(e}, A different type of color film was wrs] iu tha pilot-
chaeryer Comera.

' {d]n Tr MA-6, the mixed sequence. of events Were superimposed
on the wvernier’ elock signal . :

% nnmplete list of the inatrumented pn.i‘um&_t.gré ig :Ln:tl.uﬁ-eﬂ. in
Table 10.6-1, .

10.6.1 Flight performance. and results. -

Tcltmgﬂ - Both telemetry transmitters exhibited. a;center-
frequency shift and signal strength rise when the escape tover was
Jetticoned.  This effect, resulting from a.change in aatenna VSWR
was anticipated snd will be taken into secount when setting the
center frequencies fov' the tranamitters on future gpacaeralts .
The change in VEWER is generally insignifieant enough. thatithe
tranamitters can be adjuated eo that the center, freguencies will be
i owithin apecification for both tower-on and tower=-off conditions.
The signol strengthe end deviation from center. frequency as rend
oo AME wh%n the spacecralt passed over, the Cape are shown 1n
Table 10

i Data guali‘bn[.- The quality of the data reduced. from, the on-board
tape was very good.  Secatter and neice coused by tape speed varia-
o tlone was inslgnificant and easily compensable cn the continucus
channels. The only problem-ares oecurred during the, time of exit
mascimm dynamic pressure when vibratisonal affeets on the recorder
caused almoet complete. loes of ﬂata, however; ther real=-time data
durdng the seame period covers. the lapse..

A coamparison of the hand controller (stick position) Hata as
instrumented on continuous end commutated channels shows the def-
inite advantage of instrumenting this parameter by means of o
continuous channel. JAbout 50 per cent of the stick peosition data
are leot on the commitated channel end the commtated data which
are present are-difficultite” interpret.
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-Fhotographic-- The Ipstrusent-cbeerver camers malfwncticned prior

to the start of the!flight; during the £0-second testiat T-55 min-
Lrtea in the"dount, “The f1lmislipped out of the film gete with the

" ramerd continuing ‘to run; giving an indication !.1:- 'WEE u:pera.‘l:ing

properly.

1 The resnltaohtained from'the pilot-cbservercanera were goenarally

good. The use of the Eckitachrone ER‘ecolor film is- an dmprovemant
over that which has bean used in previous capales.

Onchoard timing =% The Vernier-eleck channel melfvnetioned- throughtout
the entire flight. Easch time the pilot-cbserver camers operated

“algpuricis pilse was produced”in” the vernier clock signel; at

times, when the cemers ogperated at high speed; the signal wes
rendered almost useless. The satellite cilack i presently being

Ciredesigned to’ dnelude & 1-FFS putputivhich can ‘be’used! to directly

modulate the voltoge-controlled oseillator. o The'new design will
utilize; oo ¢ trigger, the same o8y de signal which steps the
olook digital counters.? This will'be a'groat improvesentsin
Algnal-to-nolse ratio and shonld elminats the problem. .

From the instrumentation standpoint; ibe most sericus problem
reaulting from the MA-6& mission was in the respiration rete and
depth-ehannell” - The principle®of cperetlon of'the  ciTeuit. i6 a
thermiztor Sensor-which:is beated byie de'voltege; when/thelsubject
breathes” oo’ the sensor’’ 1t cools end changes resistance’ prode.-
uting a voltage change'on the® output’ of ' o direct-coupled
transistor mplifitr {The basic problem is'that the' thermistor

femperature 18 sibject to changes in ambient temperature and flow.

Bocauas of changés’ in' temperatice and Plow, the base line‘of the

Tyespiratory signel varled from ‘A value of 10 per ‘eent set’ during
Ithe sulting’ procedure’up to'a maximm of' B5:per centiat’ 1ift-off.

After 1iftiof T, the bace 1ins fall’ steedily wntiliic’ rem:heﬂ =
1w of 10 per cent at 02:08:00;: then it Hegan to vige
again and had atteined a 40 per cent level at loss of signal.

“The sensitivity of the ‘signal degraded in direct proporiiom to

‘the baselline’ shift since the sensitivity decreases =@a the base

line' ineresgses’ " The ‘Bensitivity problenm' is further complicated
by the fact that the'position of “the eensor iz'not fixed“to the
position of the pileot's head, ‘In the MA-& missfon, much ofithe
data werc' lost becouse the pllet was not breathing direetly cm
the sepnsor. Both the'subesrrier cacillators ‘enesding the yespira-
tion date performed per sper_-ifi:at.iun and diﬂ not ::mt:-i‘buta to
'I:‘he ahcnre eﬂ'Enl’.a ;

s
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1006-1.- COMMUTATOR' POINT ASSICHMENT FOR MA-6
ol [ooad. i : t
HE._ _|°I= PARAMETER RARGE
. —_— o —_ S
1 1 3=volt reference : I
2 2 Sero ground referance g.v
SEECH S AC emplifer power supply manitor T &ac
L <& < | Body temperature 95% = 107" F
[ 5 B | Sommend receiver, all chanmels signal  On=0fF
| & 6 | teeygen partial pressurs : Q) =~ 800 mm He
T Iy "A" command receiver signal strength 0 - 80 4 vaolta
| T "B acmmand receiver signal strength -0 - EEI volta
{ 8 8 Sult, pressure 0 = 15 :psia
' 9 o Crcyzen supply preseure primary 0 - 500/ 'peig
10 10 | Jabin air temparature LoR - 2009 F
11 11 | Suit inlet air temperature La® - 1000 F
1= 1= Coygen supply pregsiure secondary ; 0 = To00 paig
13 13 | T¥-sxis sccelercmeter 213, L5, and 13% + 0.5z, + kg
14 14 | X-axis acenlercmeter and T4 + 0.58, t g
15 alS F-axis sccelerometer (15* 1’-5 and. 75) + S0g
16 16 | Piteh attitude ASCE calibrator : Z1405 4o+ 180° F
17 iT Fell attitude ASCE calibrator —lﬂﬁ'ﬁ tor+ 2009 F
18 18 | ¥ow sttitude ASCS calibrator =09 +o + 250% F
1o Fell CW marual - fuel line temperature 0 - 2509°F
1% | Rell CCW manual - fuel line temperature 0 - 250%F
20 Lotroll OOW auto - fusl line temperature 0 - 2508
20 Loirall W muts - fuel line temparature 0= P502F
21 21 |250.va inverter temperature bo® - 300° F
22 22 Statlc pressure 0= 15 pain
23 23 | Stick position roll +13°
2l =h Stick positicn pitch + 13“
25 25 Stick position yaw T
=l 26 Elapsed time (10 seconds)
27 "A" comtond recelver signal strength 3 - 80 A wolts
2T "BY commend receiver signal strength 0= 80 1 wolts
28 o8 | Elapeed time E.‘I. minute)
29 29 | Elapeed time (10 minwtes)}
30 30, | Elapeed time (1 hour)
31 31, | Elapsed time (10 hours)
32 32 | 150 va inverter rature Lo® - 300° F
33 33 | Time of retrograde (10 seconds)
I b Time of retrograde {1 hinute)
35 35 Time of retrograde (10 minutes)
16 % Time . of retrograde {1 hour)
a7 37 | Tize of retregrede (10 hours)
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Fage 10k = 101
"10,6=1,= COMMITATORFOINT ASSIGHMENT FOR HA-G6, (coatinued)
_D[.T.M.' m; === =" = = =
_,E : I_F I — I“‘“']EER —— 2 = —E_m
38 38 Eorizon scanner pitch 15:11:::11! Cn-Off | {
39 39 Feaction control supply pressure: {autn} CH00T = 2200 pELE
- Lo 4ows | Reaction conmtrol = Jpressure {:uanua.‘l.} 600 ~'2204: pelg
| b1 5 °B1f - SJUAC voltage monitor (fans bus) uSgS=120v ae |
Lz 42 110 40DC current monttors &lsanads ievlonal Doa=usoienps | 8
I*E | ::.a 0 o T-axis accelercmeter oy Leldobg oogxl e 1o e
bl stlp o | X-sotds accelercmeter’: Lo . 5 .
L5 45 08 | Zemd s mccelerometers mon A |
L& (ihE 20 | Tewer relcase n-0fF |
L7 woh7oiV | Capsule separation Op=Off |
L8 “L3T - ‘|'Retro attitude cormound “ On=0fF :
Ly A0 A" command receiver signal stréa:lgth [ril )
gboiit | YB" Coomand receivercdipnal stmnst.h cta|s mempo |
50 ' 50,20 (| Retrofire timing Eﬂg;nELL L2y 5is r:rn--::fr' :
51 ' 5150 | Trpact bag deploy ! i A O=Off | Ha
58 se ROt Int&g.rat‘l.':g accelercmeter aig.n&l : 0i= 600 ft/sec
m i, 537 “0iliFetro assexbly Jettison :dlilso S0p=0fr| GL |
SLSGOS] Stoks S .Dr'c:gue chute deploy et EER, 'H‘Tl ;
FPIRt P -P-t“tennﬂ. fairing releases | idilon = 4 On-0f T | -
56 560 Hain | |chute deploy: o L Letf® - Legns| ¥onfOQff | [ =
o1 57025 -| Madn [Chute Tetiipontot sall faut - [aunen|Wd On~Off |
1 58225 -| Begerve nhute :T.EP'J,I;E," T .On=0ff |
59 I5Q0CS | PAlot abortiiidss [ait - otus W} [Op=ofE |
60 B0 Mayddy sqmad tafwaviit On-OZ | .
61 6L L -| Power eseape rockets On=0FY | ;
62 62 CJ| Btandby. ifverter "Cn" On=0ff | i
63 63 Cl| ASCS [slaving signal F e oneOE .
Bl [ ﬂalibrate Z/Cal, R,i'ﬂalt'alau zﬁﬁ,ﬁaﬁ,m‘:
65 /|65, | High pressure reaction Jet solenolas’” ol 0
L2 R %hpi.tch} e ._.gﬁ.nff
&4 66 1.%1: .preawre resction Jet aﬁlﬁnnidﬁ Egmid |
lpiteh) On=0ff |
67 1B-volt ISOL voltege ! D161- 23y de
57 | 1B-volt standby voltage EAOY F16i- 23y de
65 E3° D:q..rgen emergency rote mads 100 : On-0FF |
69 B0 Figh pressure rescticn J=t’ Ealenc:ids
+ roll) On-0fF |
T0 TO Ei '_ur-esm_me recctian’ ,jet Enlenﬂids Hid : |
ruu} S O -OF
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10.6.1.~ - COMMUTATOR POINT ASSICHMENT FOR MA-6  (continued)

Cov. | COMM.
HE LF TPARNNETER RARGE
| T ; A" sommend recelver slgnal strength
T1 "R' pommand receiver slgnal strangth
T& Te ' Periscope retract signal =01 f
T3 T3 Y-axis nceslerometer
Th Th Y-pxiie accelerometer
TS 5 Z-mddls accelercmeter
T6 TE Heat!ohield temperature (thermocouple) 0% = 2500% F
TT i ASCS bus Woltage g5 = 125y ac
T8 TS . High|pressure reaction jet solenolds
(- yew) ‘On-0ff
T9 Ta _ High pressure reaction jet. solonolds -
- (+ yew) On-0ff
I Bn a0 Retrorocket tampersature 09 - 1509 F
B1 HE. telemetry transmitter temperature hﬂg - 300° F
Bl IF telemetry transmitter temperature Lo¥ - 300° F
g2 Ba Cabin pressure 0 - 15 peia
83 83 DS voltege monitor 18 - 28v de
L gk Coolant pressure 233 - LE5 paig
85 85 Horizon seannsr roll lgnore On-0ff
| 86 as Horizeon scanner putpus monitor roll + 35°
| BT 87 *.05z relay actuaticn On=0ff
g8 B8 Horizen scanner cutput menitor pitch + 352
o gq Synchrenize pulse
0 o0 Symechronize pulse




Pﬂge lEI = 12
D, Bl = COMMUTATOR POINT ASSIGIMENT FOR/MA-E (continued)

I

HIGH FHEQ: T T

SYSTEM CONTINUOUS CHANNELS: RANGE |

| = P S e i S e Pl ———

| 0.ko Foll rate and low roll thruster .(mixed) . 10% sec.

| 0.56 Vernier clock and Beguence, nf svents, {:ni_mﬂ}l |, A-FES f

| 0.T3 DG volts S lﬂ-Eﬂvdul

| 1.3 E.R. mmd D ety - |

P TR, EXG (left side, rignt side) . ¥ | Fia

| 2.3 EXG and bloocd presgure {hpper t:heat., ZI.I.‘.!'.?E:]:'_- = | = |

| sochesth | farq : 5% ]

| 3.0 -Reference woa |

| 3.9 Btick position, rell . Hd3d i

10.5 High frequency m;mut.a.tnr {'_F'AH]' , [

i 3 il

E.w FFEQ. T TS e Ay

YSTEM CONTINUOUS, .CHANNELS. . ; ;

. . S
0.ho " Piteh ru:l:a and lew pifch thrusters {m-mi} SR 109 e |
0.56 Y rate and low rate thrusters I:mhm-i:l e e e T Y
0.73 . DC. Current "0 50 emp

(g E.R. and D o

BT EG (1ot side, right side)’ 2 it i .

| 2.3 EXG snd blood pressure (upper” n‘nﬂst 1n*.*e:- i '

- chest) vy .

| 3.9 Stick position piteh sk by '

| 5.L Stick pesition ymw G Y |

110.5 I.-:ﬁr frequ&m::r cm‘mnut-atﬂr {Pﬂ‘[] i

ON-BOARD ‘TARPE HECORDER TRACK ASSTGIMENTS

TRACK THRO RAATTON

Open

Voice
FIM high frequency
FIM 1ow freguency

=3 M LR MO

High frequency telemstry multiplex

Lo Trequency telemetry sultdiple

=1
-

< QTR

[}
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10.6.1-1 TELEMETRY BIGNAL STHENCGTH AND DEVIATION FROM CENTER
FHEQUERCY: A5 FECOFDER EY: AMH

Dovlaticn from*

5/5 in. IEM Center Freq.,kC

Low . High Low  High.
Lift-off =30 =30 +13.9  =he.o
Teorwer release b2 =52 - 1.0 =29.0
COrbit 1 =35 -5z S PR
S Orpit 2 -30 =15 - 3.0 -20.9
Orbit 3 -60.5° -E5.5 0. -18.0

*Bpecification devistion: 426 HC Eﬂie:h Link )
2 KC

2
+2 Low Link]
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AHH cptical nuvurggg.-:AHR opticnl coverage’ incluﬂing -quantity ﬁf
| instrumentation committed and idata ottained during launch phaese fe
| in table 10.7-1. AMR optical tracking from Wit-off or first |
| ﬂnqulﬂlbinn to limita of visihility is Ehnun in figure 10.7-1.
| |
Hetriﬂ £ilm. - Metric filns were reﬂuceﬂ anﬂ results were tabulated
| by AMR, but theze data were ndt regqiired for E“.I'Bl‘l..ﬂt.iﬂ-n by ME0

| ﬂiﬂﬂtent‘m pﬂ‘wﬂrc-:'ll flf.ght- rhase wes normal.)

-
I i
'|._l-' s il amat BT AT

| Eﬂgﬁerigﬁ scqumtia}_ Film.- I.‘ngir.ee:ing sequentiol covorage a-l:.
IﬂHR Etation 1 during launch phise was satisfactory. ; Thirteen £1 Lma
| were revieved, ineluding 1£knn and 3%mm filks from thrt# fixed |
.cnmcrus and ten tracking cameras. Tne guality of fixed CEMErS
coverage wes excellent and indicated normal u=hilical ejection, |

| periscope retraction, booster ignition, anﬂ lift-off. Theo quﬂlity

of “tracking camera coverage wag good with the exception of some
poor quality coverage of the early porticn of powered flight due
to ground haze conditions at Lift-off. All tracking cameras indi-
cnted normal hl}uater a‘l;a.g*ng .rmd. Jﬁ-:rq,cr ._-.:':Euru.tinn

Dﬂﬂu.'!ﬂhlmr;r film+— D::I:umen'l:a.ry coverage used fm- englnoering
evaluation of' the micsion was satisfactory and film quality wao
average. Seven motion pleture filus and mumercus still photographe
were available for review. Two motion picture films presented a
porticm of the prelaunch activities, ineluding astronaunt prepavation
at Hangar 5, insertion of the astronaut into the spacecraft, closing
of the hatch and secwuring Tor launch, and portions of the operatiopal
activity at the Mercury Control Center during the mission. Coverage
and guallty of thege two films were good. Four motion pleture

Tilms presented portions-of the recovery operation including aerial
and shipboard coverage of spacecraft retrieval from the water, removal
of the hatch, astronaut egress, transfer from the recovery ship,

and the physical examination sboard the carrier. Ome film included
views of the astropnsut ot Grand Turk Island and the spacecraft being
loaded oboard the mireraft for transport to the Caps. S5ti1l pde-
tura coverage included views similar to those documented by motion
picture with the exception of hateh removal prior to astronaunt

egress onboard the reecwvery chip. Numerous engineering etill photo-
graphs were avellsble showing eloge-up views of the spacecraft after
recovery and during postflight inspection at Hangar 5.




Fage 107-:15
TABLE 10.7-1.-  AMR OFTTCAL COVERAGE OF LAUNCH AND REENTHY FHASE
Ho. of ITtems| Ho. of Items| Lost | Reascn
Film Typs Station | Committed Ubtained Itens]| for Loss
Metric . 1 15 15 0 /A
Englneering Sequential 1 L7 L& #1 No resntry
data
Engineering Sequential 3 1 o | Heo reentry
data
Engineering Sequential 5 1 ¥} i | No, reentry
: data
Documentary 1 85 a3 4] H/A
#Planned for reentry coverage.




Pl : |
' Pirsf geries of revisvs.- The ’:ua'ﬂiﬂg_meetirnga wre.h condunted fnl.
antieipation of |launch on January 2b ard January 27, 1952. The 1,E|.1.u1-.':h
i wngs rescheduled ! |frem January 24 to January 27 when an owvgen leak in
the spacecraft Envircrmental ﬂ?ﬂ‘ltm:l Systex (ECS) was discovered on
Ju.mmr:.r 20, “The countddwm on [January 27 was nundu:ir-ed a7 a0 a0 R L B CLR S UL
nimites before launch at which time the weather cauged postponenent
of J‘thu 1a..1r|ch a.t-t-ampt | ; Lt : |
.: .- e I . I | ¥ 4 =g 8y ! L H H F, 1
The " :E':I'.rst spacecraft revlew me ' eting was hel-i at 1: l::-l:I Pel. o JRAUAEY
A&, 1952 The 3p-=¢:cn-.i"l:- history at AR and the present status of
“8171 the spacecraft systems were reviewsd and the spacecraft approved '
as reody (for flight. A oceond roview meeting, scheduled after the
ooygen leok had been repaived, was held at 11:15 a.m. on Jonuary 2,
1062.° VDiring this meeting the status of the spacecraft systems wmg ™ "™
—ddscussed-and-all-systems ,—inoluding-the ECE,were-again-approved.- :
gz rendy for f1ight.

1.._._._.. Light - Safely-Heview. '.':-ec'.au.ue uf-the launch paa‘l:-p:me.mm.a.. A —

'
o

. . e TSI T L | I i

The Tirast Bocster Boview meeting was held at 4:00 p.m. on JTanuary
15, - 1068 - Ab)-booster-and- supporting -systems-were- approved -8 ———— |
ready Tor Ilight.

jrostmmm———
I
|
|

The Missicn Beview meeting was held at 1:00 pom. on January 25,
1562, end a1l elememts for the f1light were found to be in resdiness.

When the Flight Bafety Board convened at $:30 a.m. on January 26,
1662, it was veported that the booster was not in o flight status
due to breen wires and dombged ping in separaticn plug no. 2012.
Thiz plug carries booster engine autopilot commands, rough copbus-
ticn cutoff circuitry, and engine indicaticons and 15 separated at
booster separation (staging). The plug was repaired and when the
Flight Safety Board met agaln at 1:00 p.m. on Januery 86, the
bocster was ready to be committed to £1ight.

Wegther caused the Jamuary 27, 19132, launch a.'l:-tmpt to be post-
P‘ﬂﬂﬂdr

Second series of reviews.- On January 30, 1062, fuel wms discovered
in the insulation betwesn the structursl bullkhesd apd the insulation
bulkbead separating the booster fuel and oxcidizer tanks. Puel had
lepked into thiz area through a flange belt. The decisieon was mode
ta remove the insulaticon and insulation bulkhesd, and this work
period caused the lsunch to be rescheduled for Fe‘hruur:.r 13, 1562.
Weather forced 3 more pﬂatpclnau}gﬂ'ta to February 1%, 15, apd 20.

Bo separate spacecraft Miw meetings were held during .
thiasa pericd. N Bot RSl L
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The gecond Misgion Heview meeting woas held at, 3100 p.m. on'Pebruary. .
12, 1562. Eatisfactory removal of the boceter ineulation had heen
made apd-all systems wore found ready for fiight.

Booster status peetings were held on February 13 and 19, and the
Flight Safety Board recommended thet the mission procesd, B every-
thing was 1in readiness.
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Ea} E‘-faluate the ncri'ﬁnmn-::c of 't ‘man- apumzcrﬂ.ft ayatﬂn. in
8 three- -:ur‘hit l:l.iﬂ"im‘h_

&l} E‘-I'ElluEl‘tE the &f‘f‘ectﬂ 4:-f E:EI-E.I:E- ﬂight an the astmruut

(e} @otain the astromeut's ::npiﬂinns on the npemtiu.na:l.
sultability of the spacecraft and supporting systems for manned
space flight.

Entema priorities.=

Friority

(a) Comunications system
{1) Ceemand receiver no. 1 Primary
{2} Cormand reeeiver no. 2  Primary

{3) Low frequency telemetry

{225.7 me) Prirary
{4} hi%h freq_uern::,r telemetry
259.7 me ) Prinary
{5) UHF and HF voice Prizary
{6) C-band beacon Primary
(7] S-band beacon Prinary
(8) SARAH beacon Frirary
{9) BUFERSARAH beacon Primary
(10} SEASAVE beacon ‘ Prizary
(b) Automatic Stabilizaticn
and Control System Primary
() Bate Stabilizatiom Centrol
System Primayy
(4) Reaction Control System Primary

el
N ke



T

(£)

()

(h)

(1)
{J)
(x)

e

Rt rommentalyControl: Syaten
Electrical Power System
Explosive ﬁe".r:‘;.nes'

Cabin equipment -

(1) HNavigation instruments

(2) ECS indicators

{3) Electrical oystem
indieators

(1) BSeguential and warning :

lights
(5) ASCS indicators
{6) BSatellite clock

Bocket systexm

Landing and recovery system i

Instrumentation é:.I'EtE'IIl

Laliontos

Frimary

Primacy

Frimary

 Primary

Primapy

Primary
Primary
Primary

Frimary
Frimary
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6.0 LAWNCH VEHICLE BOOSTER FERFURMANCE
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H: F. Thompson
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- B. Gendielle
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10.2 LAUNCH OPERATTIONS

B. -P. Browm
H. Herring
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11.1 Tntroduction.-- The areas of major importance in the/MA-S mission
are-discussed briefly in this gecticn.  Problems ond asoocfiated
Mtima, recormendations, and conclusione are. listed. .ﬁpp—rc-pria.te
aections of the report are referenced for detailed digcussion.
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_ {a,} I{liﬁ T]:LE ]:m:lrn:gen pr_-'rnx_'l.-:'l.u -ﬂi..-t-r'_ibu‘hicn.u I:-:iutr.':h Hr_w.re]
GBOTERTS -:'lnwnst.rnam el the metering orifices on the l-pound ard
G-pounds thrusters were found to be deteriorated excesaively
after the flight.  Frogments. from these screcns are suepected of
having caused the.l-pound. ymw thrusters to malfunction en this
mission.. Aetion: HASA apd contraetor teams are rigorously
pursuing ‘& pregram to pmvid_e a suim‘nl& re:pla.nment before the
next mizsien. (Section 5.1) ;

{‘n} = Differences In spacecraft attiilde as doserved
b;.r aatrmam readout, on, Instruzente have all been investigated
Lard :["nunﬂ. to ha:l.re: been cauged h:,r the normal action of the auto-
-matic gyro. precession and/or. pyro slaving while the cepaule was
maneuvered manually by, the astropawt. Actioni. Studles are under-
way to provide astronsut econtrol Em-af ) of 'l:h-mc autcmatic
functicns on subscquent spacecraft. (Section 5. l]I

I:c} ASCS - Differences between ﬂeaire& E:pacetraf't attitudes
and achisvEt mttitudes after gyro caging and unenging while en
ASCS as reported by the astronaut hove been investigated and found
toihave resulted from the spacecralt attltude that existed at the
time of uncaging. . Action:  Astromautitraining will be medified
o dinclude proper tTaining sessicns to avold this trouble.

(8ection 5.1))

{ﬂ.:l Comtrol 13'1.1:1—.Ln,5 recntry the spacecraft experienced
unsatisfactory o3eil a. 'y mu‘biquﬂ Employment of the suwillisxy
+ - damping-mode. apparently) gave. only. temporary; relief. | However, anolysis
of the data dndicates that manual. control wos notalways applled to
demp. the motion.. . Also, the date she that)the muxilliary demping
mede was effective until the fuel was probably depleted..  Acticn:
Study the need for a change in flight plan and in the Freund rules
to insnee that sufficient: contrel fuel will be avallable during
entryso that the auxilldery-demping mode or RS03 mode can be used
to control the oscillations.  (Secticn 5.1)

{e) Instrumentaticn.- The heat-shisld-deployed signal during
orbit apparentiy was caused by a defective switeh.  Aeticn:, The
gwitches are to beoinspected more clogely, rigged farther from the
deploy: poaition, and wired:in series with the T/M fransducer apd

telalight on Eluhsequen".i. iiﬁiﬂe (Bection 10.6)
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“{£) ECS - An une:;ge:ted ﬂer:az.r of ‘the secondary”oxygen
ﬂuppl:,. :pr-egaure and ‘an’axpected ‘decreass in main crmrgen Supply
pge rate during orbital flight and a change in the' "constant

- hleed'orifice capacity between pre=Ilight’erd post=rlight checks

are unexplained at this time. Action: FPost-flight checks of
the spacecraft E0S will continuss T (Bectien’5. 2 bas

{g) EBCS - Post-flight tcats disclosed that stainless
ptcel l:hcunﬂl"mﬂ in the cold-plate water eircuit aad in the

VO Peapn” gudtieirouit wore defisient . Actien: Contracter told
o remedy this' :m-nurr!.ng problem. (Eeetion 5. E} :

‘(h) “Command‘Eystem’- The'command”signals’were received
erbaa tbnﬁre?ﬂﬂ—f ‘mbout’ 6°4b'1ess’ than the 'signals®

_ recorded 'during t.he MA-L and MA-5 mlssions.’ -Ar:t-inn “An"in=

vestigation 1= undervey to determine the cBuse n'f‘ the ‘decresse.
in signal strength. (Secticn B8.3.5)

Commend systen - The all-functicn- cvéhtq-c‘:&.ﬁml wae
Tive timea Eﬁriﬂg the ' time the ‘Bpacecraft was passing
through the reentry blackout; however,' no events were initiated

‘onboard; the spacecraft.” Astion: An 1nv¢-a"l:ightinn is underwmy

to determine the- cauee andipossible’ Eigﬂificmcr- of ‘HEEE appare:nt
spurious 'I:.I:-:nes {E-*ntiﬂn -5 3 h}

(1) Instrumentation - The instrment-panel camers ralletl
before 1ift-0if. JAcblon: Ennt.mr:t.nr told to take ::urre::tive

““action.  (Section 10. Ei

l{k]l Inetrmentation - Pral.‘:e:lurr:"' are now to prr:s.-uri.:e
spacecraft” caygon bokties to approcimately B000 pelg to insure
full' supply of cogrgen for the mission.  Presently used presgure
transducers ean measure only to TS00 psig.  Action:: Higher-range
transducers have been requested for ﬂtli'mﬂqmmt Elmeearaf‘t
I:Se-zt:l.::un 10%E) )"

{1} Et-ru-::t-ure - l:'rl-UBE expmination of the sraﬁecrﬂ.lf‘t heat
ahield a::rd sﬁingﬁa has not disclosed any significant effects
from' reentéring 'without' jettisoning the retmrmht‘h rackoge.
Action:” “Hone reguired

(=) | Beouential E::.ratem The' shert ‘I:ut. mlER:pEctEd delay, ‘Bt
spacecraft-booster separation, of Mdnitiation of rate-domping,
periscone extension, and. cap=sép. telelight illvmination resulted
from proper cperaticn of the sequence system. However, the

- chenge that was made’to the system to accomplish thisiwas incor-

porated in .,pa::ccra.rt. 13 without full understanding of all parties
concernsd. “Actlcopi’ The segquence’ system will be changed to the
earlier)’ 3a.t.ism¢t.:::1_rr. :-mfigumt-i-:nn for subsoguent. copoules and
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the contractor will review changes incorporated in other spaces
craft for similar undesirable side-effects. (Section 5.1)

(n)' Sequentinl system = The drogue parachute’ was deployed
at an ultiiﬁ%t nnnafue%gﬁff In exeess of the planned altituvde,
protably gpreater than 27,000 feet. compared with & nominal 21,000

feet. Action: Continue post- flisht tests on spacecralt electrical
and’ pressure senging’ systems.! {Section 5. h} -

Fange = In gpite of good rada; dats during reentey, most of the
impact-point- predicticns migged thelactusl Janding' point by
lorze marginet Actiont’ Thel reascn for failure! tol prediet the
landing point with accustomed accuracy is being investigated.
(Bection B.3.1)

Concinaionsg .=

(a) a1 primary oblectives of the MA-G mission were
accomplished: i i

I (B} " Mo deleteriousieffects of spaceflight on the astromaut's
performance or physical’condition’ vare evident during oriafter
the misaiun

{c} Acueptuble 1uunch vehinl& performance: and. epaceeraft
arbital insertion were achiewved.

{d) The spacecraft and its systems' arc capable of
ac:umplishing the Hhrcury miasian althouzh prﬂhluﬂ arens still
exists ¢

(e) Astronaut troining was generally sotisfoctory.

(£) HRecovery proccdures ubilized for this mission were
satisfastory.

Egj letwork performance and support wAS exeellent.

{h) Flight comtrel operational procedures were satis-
Tactory and the value of flight control simulaticns was demon=
strated.

Eocommendations . -

{a) Retwafire and reemtry should be performed using the
autcmatic systen to conserve fuel.

(b) Air-to-grourd ccemunication procedures should be
reviewed in an effort to provide buttcr utilization of the
astronaut's time fn 114
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{c) Provide the nstronsut with a private onboam re-
cording channel, thet is. not. breadeast, Lo allow voice
recording. of-unusual phencmens or other obsermiicns: not
suitable for unreatricted public disgsemination.

{d) Initiate further developmont or renlacement of the
respiration Sensor.

{e}. Continue to mopitor the astronsut’s,ECG, blood.
presgure . resplration rate;. and Dody tempera.ture in future
missiocns .

{f) Provide for appropriste fluid intake 'I:-:.r' the astro-
naut during countdown and £light.

(g) Urge the sstromaut to keep the bioplug eonnected until
after landing and, 1f feasible, uwntil instrementaticn 1s cut. off.

(h)i Provide for additicnnl training. in the use of) the
pilet's perscnnl equipment, in the spacecraft:. :

(1) Previde reen-tr:.r dynamie simelaticn on the Eap& Fro-
pedures: Trainer.

{3} Include autcmatic. pitch-progrem precession cn the
Attitude Control System nﬁmunstratur

(£} Trprove the At r axteraalixe ferenos E-}'ﬂtﬂ:ﬂﬂ,
particulariy in yoor,
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