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Dh2/h2/37 was. the prﬁmry payloa.d a.b'j

Ascent and. injection into orbit were normal with the exception of a
slow closu.re of a fuel valve ca.using a tail,;off velocity of 2'{ reet per gec,

instead -of the predicted- T feet pe,r Bee. - 'l’hisreaultedin orbital pa‘ra.metem..‘

that were beyond 3 signa L ;_‘...:..»ff. "

Table I is a comparisen between the a.ctual &nd predicted orbita.l pam- "

meters. |
_ ORBITAL PA.PAME‘I’ERS (Orbit 1)

Pamméter . 4 ’ » Pmdictgd &EE“.‘E.J;
Period (Minutes) " T 90 %‘
Apogee (.M. ) | 234,65 - 2h9 T
Perigee (N.M.) - © 100.5. - I 99 9
Eecentricity 0.6186 B 0.0207
Tnclination (deg:ges) 5.0 Co '~%niﬁ97- ;;
Perigee latitude (dems) 23 «29

A two phase T day camera operational mimsion with no deactive period

between phues vas progrmd The first phase was cmpleted a.nd a succes
ful alr catch recovery of the capsule was made on oz.-"b.:_:,_. : ;1'»"“'_ i 18!

1964. The second phase of the mission was- cmpleted on orbit 112 o 22

Pebruary 1964 with a successful air cateh recovery of the second caysule.

- NRO2BXIR4(I)E T
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‘s command aifd 1cult1cs are ~nct beir experienced a‘t th
_M'-‘—"’ . -

on orbit.102. Or all of these passes the ‘comman

vy thrcughout totlh

MTracking Station during the tv'anomib" OT.@;

(program seiect) and six (V/¥ Ramp Level). X
on orbits T, 22, 29, 39, 55, 70 =nd 1C1.- A & "siijggcﬁai&f¢¢;urré@‘-:’
: gelectoreither adv,ﬁncefél

past the desired positichn or did not advance asconm;andcd In _é.;l cases -

additional commngis vere issued to advance the el ctors.. thedesn.red AR
position prior to fade. The payload system operationorperfonnance 'wia.s;-;l.f,

not impaired by these commanding anomelics.

. odeurred on the past several flightS“ah&’the~“‘ erit;

_execution exists. Corrective ac‘biq:d should be ta.k;en at the

cther tracking stations in the network. This indlcates the nroblem is

station peculiar.

CAVERA SETTINGS AND FILM TYFES SRR b

Teble IT is a tabula,tion of the pertinent camera - settings and “ilm
types used on 'thi»a mi.,sion.
TABIE T

CAMFRA SETTINGS AND FILM TYPES
Panoramic Cameras: ’ Ma, ‘
Film Type -.563?%5132,_ 8032
| 511t Width 0,250 ©oies0
Filter Type . Wratten 21 Wratten 21

—SESRE—
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Exposure 'Time‘_

Filter Type R

Stellar ~i§fhaex

Film Type
Aperture

Exposure Time

Filter Type

PANORAMIC CAME’RA PERF‘ORMANCE

uneven metering during slowdown at system tumoff» Enclosure .1 is an

analog telemetry record uhowing turnof‘r during this pass
A lens stow operation of 4 frames was run on orbit 11 prior toJ turning Co

on the V/H pmgrammer Telemetry datas indicated both lensea stwed with &

cyele perieod of appmximtely 8 seconds per cyele. _

in the home or stoved position.

programmed.

TRO2SXIB4 (X )5

—SECREF—
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- :period data and the percont.__‘ error from

1nc1uded in Table TII.

i

""A.,,IF II I

CYCL.J P'*"IOD DA,. \:

‘Time Up

Orbit  Ramp Master .
' . S - Percent
. ' NAcan.‘En.a,l ‘Actual nrmr ,}:ﬁ'
1 1900 2.500 2. 4B0
9 65 5.930 6.012
1 - 0 T7:930 - 8080
25 685 5.778  -5.888""
31 2290 - 2.267 2.293
33 2475 2,260  2.330
b1 T35 5.563 5. 491"
L7 - 2365 2.256  2.300
49 2525 2.269  2.325
57 125  3.337  3.h20
61 2300 2,264  2.310
78 2350 2,257 2,305
ol 2500 2.26k 2.335
. 10k A 950 k711 L. 730

-h.‘."
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eering passes was revieved. Both thc maotel and.s av * urn on charactpzisticsf

were very similan with the slave instrumsnt oelng approximatelj lN aner S

than the master instrument- cver the entire operation on all enginecring pas

The slow turn on of the mester 1nstrument was not evident in any engineerlng

-pass data for elther phase of the mission.
STELLAR INDEX OPERATION
Stellar index operation appeared satiéfactcrf'dﬂffﬁéaﬁciﬁ’ﬁ%éééé-g

mission. GStellar index operations were monitorod on orbits l, 9, 25, Jl

41, and U7 on the first phase of the migsion and on- orbits kg, 57, 61, 78
end 104 on the second phase of the mission. All ahutter opening and me“'

functions appeared normel for both stellar index ‘cameras.’

CLOCK PERFORMANCE

Clock operation appeared normal with the time accuracy within the reading,

accuracy of the analog records used for correlation.

RECOVERY SYSTEM PERFORMANCE
T4“:irsst Recovery uystem.

A successful air catch of the capsule was made. on orbit: h9.,jTh . podm
of 1mpact was approximately 85 miles downrange and 25 gilgswgastdof,the 2
dicted impact point. Analysis of the telemetry dé%aiih&icaééé~hcléPP&réht
anomalies that would have causeéd this dispersion. All capsule re-eht”

..5..

—SECRET—
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showing re-entry tmperatures Post ﬂight in}"-' t
no a.nomalies A |
Capsule telemetry vas acquired a,t “both tr'.

stations with good coverage of tne retro eventa by botk ﬂta.tionn. Ta.ble SN

IV 18 a tabulatien of the aequence of re-entry a,nd recovery event times

.TABLE IV

RECOVERY SEQUENCE OF EVENTS

Event Delta, Time

System Time» : .
- . Actual Nmmina.l

Trangfer

Elect. Dise. 85778, 31 ' R | .90 + | Lo

Separation 85779.50 ¢ 7 ':“,'52";"0*' R0 i e
Spin 85781.53
| 85789.02 o 14,9:: __

85799.91 10.89

Retro F.s5E ks

De-gpin ‘_10;75 1‘;§hf

T/C Separation
it Switch Open

Parachute Cover Off

Drogue Para. Deployed

Drogue Para. Releabcd
Main Para. Deployed

Main Para. Disreefed

—SECRET—

85801, b1
86307.23
- 86340.06
- 863b0. 7T
86351.35
86352.16

86356.27

b .

150.

"fl‘f'32 83’1‘??:2’%:7
Coem o
1058

;-:0;8;

o
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a Spin Rate

S o Ib-spin Rate
-Retro Ve]ocity

Recovery Battexy’VoltaéefaﬁfAfmb

Second Recovery System'

indicated by this menitor. Temperature data~wa‘ T
one-balf en orbit for orbits 50, 51i,52: ap@j§3r

plotted and are included as Enclosure 5. They indiéatéwa"conétanifinc case

in temperature until stabilization near the end of orbita53 with ‘no Ilu
tuations indicative of thermostatic action. Tape reco*ded data on thes
and other orbits 1ndicated self~ heating of the temperature sensor of atoutf
4 to 8 degrees. This has nct been subtracted from ‘the: abcve dat& or. |
data plotted in Enclosure 5 _ -

From an evaluation of the. data it abpears that the battefy'
ture did not actually reach the 95 degrees req<

~ shut- off the heaters.‘ An analysis indicates that by subt ctin

Approved for Release: 2023/10/18 C05144913



| COSl 44913 Approved for Release 2023/10/18 005144913 e
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P coupled with the low interna.l system temper&tures, the required 95 degree

ce e
I (.4\.&-

'"temperature vas not reached.

Post-flight testing of the battery indicated nroper thermostat action
with “turn on at 65 degrees and turn cff at 95 degrees A nost-flight
calibration of the temperature remsor was made qnd- compared fa.vorable to

the calibration used in flight. See Enclosure 6.

A successful alr catch *ecovery of the capsu.le was nnd;e on orbit 112.

The 1 ct int was within the tol Trances of imvact rediction.
¢ dmpact : € » NRO25%/ £ JhZ

Telemetry data for the retro events acqui}régs noisy and

events prior to retro were not monitored. Retro, de~spin and thrust cone -
separation appeared normel. Telemetry data for the ',pamchute‘ﬁéployment.' .
events indicated normel deployment. Teble V is a_tébulaticn of the rveccvery

event times. _ o CL Rl e e

RECOVERY SEQUENCE CF EVENTS L o

i Delta ‘Time ™ ~ - - -t

Event System Time Actusl Ncminal L

Retro 83410.5 + 0.1 - e
De-Spin 83h21.h + 0.1  10.90  10.75 +..54
T/C Separation 83ko2.2 + 0.1 0.80 3.5 + .15 .
"G" Switch Open 8393L.00 - IR
. Parachute Cover Off - 83967.62 33.62°  34.0 + 1.5°
Drogue Parachute Deployed 83968.22 0.60 0.75-+ .08
Drogue Parachute Release 83977.86 . . 9. 61; c 10.05 # 1. 0*“ 'Tf
iMain Parachute Depioyed 83978. 67 i. 0.79 1.2 + .15 . }
Main Parachute Disreefed 83983.286 461 k.o S+ l."k‘:f‘- "-

Spin Rate 66.6 . RPM ' - _ Fe EER -

T s
% -' : A A » : - | .‘ 4
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encountered.-

REACTIVATION PHASE PERFORI-IAN(‘F

Deactivation was commanded on orbit 112 at the

Statlon after second recOVery. The vehicle vas d.eac‘bive until orbit 269

Reactivation was commanded on orbit 269 and was successfully achieved. . ol

Bettery power was marginal and vas not sufficient to permit restablliza ",on.

The paylcad system was progra.nmed to operate on orbit 277, however, the

batteries were depleted appro imteq 20 seconds p*‘icr to this omeratien.

P

THERUAL CONTROL SYSTTM FERFORMANCE - e R R

The space structure for r‘l‘b llTLL (J—-S) was Da*n'bed to prcwide "--f"

ments of SP2=-L78,

"J Program Requirement Smecifications B
The J-5 paint pa,ttern was ba.sed upon preliminary' para.metric thermal
‘enalyses conducted by LMSC utilizing an incomplete thermal model of the '

physical system and flight data observed’ during I‘-25, M-26 a,nd J- g

Llu Slonu ®

vapor deposited gold as shown:

Approved for Release: 2023/10/18 C05144913
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The exception to the above patﬁérﬁ'éielig;;heiifeekef.the;ihdéﬁf,ui

camera where a larger percentage of hlack paint was uéedtbnvthis vehicle

than on previous vehilcles.

a

The extez"na.l cover surfaces, where‘ fé_as’ible, of' bothiS/I's were‘

covered with Mystic tape in order to increase the S/I temperature re~ :;

lated to date taken on the Dreviously-mentioned missicns.

The design for this vehlcle was bascd upcn. an’ initial B Lange of -

-46° to -32° ' :

A system of temperaturc semsor idenﬁificaticﬁ'iefusedfthfoﬁgﬁoﬁti

this report which incorporates sthreviations. fhe eneral identificatlon:-};

form is:
X-A-Y R M‘ff'
where: .
X defines the first or second eysfem:ﬁumbérl_'
A defines the system
Y defines.the temperature sehso;.nuéber‘
i.e. o
21
1 B=-5% 1s No. 1 barrel temperature sensor 5

- 10
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r- - Fairing-”

'B. . < Barrel

oL - cledk

C - TaKe-lp Cassette
% A AT -  Agena Interi‘a.'ce

sC. - »Supply Cacségtcr

I - Instrument

99
~~
=
§

Stellar Index Camera - oL
TC -  Thrust Cone - o T R S

BAT - Drea;nboa't' Ba'ttery (ﬁe.ccvci'y Pattezy)

A tabulation of the real-time temperattu-e deta acquired at th'

-:ls included as Enclosures 10 and ll.

The Appendix contains tape recorded thermal dﬁta for ozbi‘b

39, 72, 85 and 101. The orbital 4th power average, valucs f‘or the ukin

which calculates the orbital station averaze skin temperature (—

computes an imdicated temperature gradient acrcss the 1nside cf the~bar*el.~» :
The results of these comou‘bations are Drescn‘bed in Enclosure 21, which is'”

a vlct of skin station 7, barrel center average t?mpev-ature, ( ic) minimum

and mesximum Internal temperatures vs. crbilt numbe-r. - Enclosure_ '22}:_15.-

plot of sun angle (B) vs. orbit number. Enclosure 23 is{ ja’;’cfoss?fpip’c of

skin T and Tc ve. B.

Approved for Release: 2023/10/18 C05144913
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derived from a special self-heating te t conducted in pre-flight cnviron-:"i

. mental testlng and conflrmed by orbital tape 'ecorded data. mhe micro :

system transducer self-heating curve was obtained i laboratory testing

and is presented as Enclosure 12. ~;he elf-heatlng testing for BN EMOO trans-.;af

ducers consisted of soaking the navload.oystem for approximately 12 hours at

ambient temperature and slmulated *ltitude without excitation voltage on

the temperature transducers. melem.etry recorders were turned on simulta«

neously with the excitation voltage and the temperature- data was monitcred b flé

for 90 minutes. These dataare are ;resented in Enclosure l3 ”he ueli'

.__._‘_A ',. e

heating curves obtained in this testing were compared with on—orbit tape o
recorded data for one complete orblt, orbit 23, and found to. be ldentical
with the excention of the thrust ‘cone, dreamboat battery, sunply spool
cassette, and camera No. 2~ I 9 sensors. Curves for~theaefsensors-hev§:ff"';

been adjusted accordingly.

It is felt that the tempereture data for J-5 is the most eccurateﬁtnernal:i ;
data presented to date. The J-5 self-heating test brcﬁidéat1nd1vidnai3£é£so£f""
self~heating corrections based upon installed configuration under simulatod
orbital conditions. Analysis of apparent selfw= heating characteristics as
denonstrated'in flight confirmed the selfﬁheeting'curves; An&lysis 01 the-;f; ‘
final tape recorded dats presented in this- report confirm«the accuracy of A,*
the self-heating curves. The presented data indicate no signlficant tempera-?{

ture change at the same latitude on successive- orbits, i e., compare the

“12- ,Cﬁ@?%%l Ggmye

—SECRE—
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.:onnoommand._ Anf error 1n the c:rrection curve will manifest itself as a

“'«‘4:—

difference between the two points HQ,é@ “urthermorc, compare the hth -; ?gjf
pover averages of all instrument5seﬁso they apnear reasonably clcse to

one another. The computer outine used tc calculate the apparent thermal

gradient across the ineide of theqbarrel"as umcs thu 1nternal mase te be"

& fherﬁally homogeoeous slué; Tﬁe‘5£a£éﬁ rd dCVletioos othhe curve flt;ﬁ
to fhe iostrument sensor‘data were; on’the"average,-approximately 3;597;:A;‘J
This standard deviation is considered well withln the exnected va“aeol:

considering the ineccuracies of the basic asuumntions. Agaln this rela—:

tionship lends credence to the relative accuracy of the 1ndividual inetru-_l

ment sensor calibrationg..‘ o 'A}"- o ?l_e;?*;Q?¥

those not intimately involved in the processing Of - thermal dat“.

is presented:

Prior to J-1 Self-heatlng unknown - no. correction applied._,f o

-1 ' Dlas of lO to instrument sensors only

Cqy

J-2 Use of a single time functlon curve based on
18b test. Curve as;mptotic at lh F{”
125, M=26 Use of a single time function curve based né

analysis of orbital tape recorded data.<

Curve asymmtotic at 6OF

- 13 -
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eurve basedvu*Cn vehicie crvircqmental

test and confirmed ty analysis of ortital

tape recorded‘data. Curves varled in

asyxmtqte from 29°F to LOF, The bulk of
instrument senscrs corrected by use of

curve asymptutic st 12°%.

There was no significant_ove;ali system tempe:a£ure'errof for the p&yiéads

for which corrections were applied; hdwever, significant errors-fo:‘;ndi—
vidual EEnsoTs did exist prior to J=5. Prior<to.J-l'»the tapé'recorder-

was not L58d and the instrumentation wes on for shcrt times when data vcints~f
were hand reduced and presented in the flight repcats. Except for 7S-11,

the self-heating errors prior to J-1 were nrobably not significart.

Cn the basle of these data, it is felt that the self-heating correctioms .. ..
applied to the temperature data is accurate within + 3vdegréés;
Calibration Curves were ﬁade for each individual temperature sensor

using measured divider and sensor resistance values wherever mossible..

Enclosures 14 through 20 show the temperature sensor locations for the

system.

The followlng temperature sensors are switched at the time of first re-

covery:

NRO2EXIA4(T)C

- S
N

Approved for Release: 2023/10/18 C05144913
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1. Tirst recovéry aystem thrust come to second recovery <

system “thrust cone .

2. Stellar index No. 1 t0 Stellar index Wo. 2. . 5

(5]

. Tairing senscrs to barrel No. 1 sensors.

wR026%1A4({1}C

- 15 =
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LOOKING AFT

VEHICLE 1174

SE OF TEMP-FLAT ){-

TEMP-PLATE KEY °F - - FUR

A- 1O - 120- 130440 .
[~ 150 16D F4 7D | @ INDICATOR TURNED BLACK
2-190-200-9 10 - 22{_) TEMP REACHED ©OR EXCEE
2-230.240:.250-200 IMD\CA:TE:.D LENEL

4~270+280.290:300
5- 310-320-330-340 _—
6- 350-360:370+3RD " .

7- 390410435450 - : I
A G OS o oS S

| 8- 130 -140 |90%0§EBRH;I5‘ A - G dlle
Approved for Release: 2023/10/18 C05144913 |




4‘ 270-280- 290 soo;
310-320¢ 330-340
350-360'810*380'
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130+

LOOK.ING AFT "

140

TEMP-PLATE KEY °F

A-HO 120 13D < 18D
{-153. u.,mf;;ro gD
2~190-200 %10 - $220
1-230.240:-250.260
4~-270:280:290:300
. 5-310.320.330 340
6+~ 350-360:37038D
7 3‘30 410 % 35490

VEHICLE 1174

© INDICATOR’ TURMED BLA
- TEMP REACHED 0@ &X

! R ﬁ/a.osme
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