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FOREWORD

This repori details the erformance of the pa Noad system during
I P Y N) g
the operaiionsl phase of the Progra:‘n.?light Test Vchicle 1626.

Lockhcrd Misailes and Spece Company has the responsibility for
evielucting paviond performeance under the Level-of-Effort and "J'" Sysiem
contracts, “a

Tris docuoont is the finnl payload test and performance evalustion
repurt for Missions 1024-1 and 1034-%-which weas launched on 21 June

1uni,
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: INTRODUCTION

+

This report presents the final p'erformance evaluation of Missions
1031-1 and 1034-2 of the Corona Program., The purpose of this repart

is to define the performarce charactéristics of the J-31 payload system
and 1o identify the source of, in-f{light anomalies,

The performance evaluation wasg jointly conducted by representatives
of lockheed Missiles and Space Company (LMSC) and ITEK ai the
facilities of NPIC and AFSPPF. The off-line evaluation using Corona
engineering bhotography acquired over the United States was performed
at the individual coniractors plants, '

The quantitative data used for this repori is obtzined fr om govern-
men: organizations, The diffuse density data, and MTK/ATM resoiution
are produced by AFSPPE. The vehicle attitude erro» values, frame

correlation times are made at NPIC who 2150 supply the Processing
Surmmary reports published byﬂ

Computer programs developed by A/P are utilized to czlculate and
plot the frequency distribution of the various coniributors to imlagf.- Smeer
10 permiv anzlysis and correlation of the conditicns of photography to the
informeation content and quality of the acquired pictures, Computer
analvysis of the €Xposure, procesring and illuirirztion daila provides tne
Aecessiry data to analyze the exposure criterie selected foi the mission,
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"SECTION 1

SYSTEM PERFORMANCE

A. MISSION OBJECTIVES .
The payload section of Mission 1034, placed into orbit by Flight Test
Vehicle #1626 and LV-24 booster #466, consisted of two panoramic cameras,
two Stellar-Index cameras, two Mark'5A recovery capsules and a space
Structure to enclose the cameras and provide mounting surfaces for all equip-
ments, Figure 1-1 presents an in'boar._d profile of the J-31 payload system,
This Coronz "J" system is designed to acquire search and reconnzissance
photography of selected areas of the earth from orhital gltitudes. The planned
mission wus a 4 day and a 5 day photograplic period with no deactivaie,

B. MISSION DESCRIPTION
The payload vas launched from Vandenberg Air Force Base (VAFRB)

at 2131:00 Z (1431:00 PDT) on 21 Juna 1266. Ascent and injection were

rorinal and the achieved orbit was within nomiral tolerances, Tracking

and corninand support was eliecied by the Air Force Satellite Conty acility

2 end comimand siziions

under central
‘enter at Sunnyvalie, Californie, Mission 1034-1
icn and was completled by air recovery on

54-2 was completed with an air recovery on -

control of the
consisted ofad
26 June 1356, Alission

'

[o

1

e

2w

[

m

[ Sy l1
o

80,
1 July 1266 following a 3 day photographic ¢peration,
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ORBITAL PARAMETERS
' Orbit 40 Orbit 130

Parameter Predicted Actuals Actuzls
Period (Min.) 90, 07 - 90.148  90.028
Perigee (N, M.) 109.5 105. 37 106.591
Apogee (N.M.) 192.5 199.59  188.410
Inclination (Deg. ) 80. 00 80.106 80,104
Perigce Latitude (Deg. N.) 19,00 18. 245 38.170
Ecceniricity T - o.0116 0.01310 0.01278

C. PANORAMIC CAMERAS

The image quality was not up to J system standards. Sources of degra-
dation were a decrease in scale, V/h programmer failure and atmospheric
conditions,

The master instrument starboard horizon imagery was veiled from
pass £ to 35.

D. STELLAR-INDEX CAMERAS

Both units produced star irragery acequate to determine the vehicle
attitudes, The terrein frames were of accepiable quality.

The hot wire film cutter on the -2 mission operated prematurely in the
. T Y

.

recovery sequence,
E. OTHER SUBSYSTLEMS
"The clock insirumentation, command ¢nd thermal contro! systems

erieormed solistactorily. The pressure maiic-up £ysiem developed a leak
il . -
ard e gas supply was depleted by Hev 38,
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SECTION 2

PRE-FLIGHT SYSTEMS TEST

A, ENVIRONMENTAL TESTING

1,

a%]

P

Test Objective

As 2 sta.ndard procedure, the J payload systems are subjecied to
thermal/altitude environmental testing which simulates orbital
environment, Onec of the purposes of this test is to demonstrate
the sysicm susceptibility to corona discharge. Such discharge
fogs the film thus degrading the operational photography.

Test Summary
The J-31 payload system was sent to the Sunnyvale TASC chamber
for a simulated orbital test, The test was conducted from
December 7, 1965 to December 14, 1965. On the seventh of
Decemher a special sub-test was initiated in which the "A' bucket
heaters were allowed to raise the bucket and system internal
temperatures to slightly over one hundred degrees. Normally
programmed instrumeni operations were conducted during the

cirst poriion of this spccial test. The average instrument tempera-
itures during this time ranged from 86 and 82 to approximately

894 and 93 fo:r the master and slave instruments respectively.

During this special sub-test approximately 400 cycles of instru~

ment onerztion were taken in ramps 4-1, 5-8, and 7-7. The

mayimurn average bucket temperature during this time was about
88 degrees. The instruments were not operated for- the next two
rcegularly scheduled orbits and the temperatures continued to
increase. From the &fternoorn of ihe seventh the heating program
was a]iered to allew the bucket temperatures to continue to rise
and to allow the average instrument temperatures to drop. During
the morning of the eighth the hucket temperatures rose to an
average of 89 degrees - the penk temperature during the test - and
the instrurnent ternperatures were in the low eighties. Four stereo
op.eraiions of approximately 350 eycies were performed during this
period of maximum buckei temperatures. System performance ™
during the elevated bucket teniperatures was normal,

5
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An additional innovation to the TASC test plan was the monitoring
of +28 reg current and +24 unreg current. J-31 was the first
payload system to monitor the current demands on the sy stem
for simulated orbital operations,

Analysis of the panoramic camera dsata indicates cycle rate errors
which were fast and exceeding 2% deviation from the calibrated
values. These excessive cycle rate errors were confined pre-
dominantly to the master instrument. The master and slave
instruments. on many occasions had excessive coasting after an
instrument ofl command. On more than one occasion after an

off command the lens cells coasted into the clamp position of

the next operation's first-frame,

The slave instrument failed-safe during orbit 11 in the "B' mode.
[ ' .
Prior to the fail-safe the panoramic instruments had been cycling
slightly faster than thé calibrated datz, but the T/M data indicated
normal mechanical and electrical operations until approximately
19 secs prior Lo the fail-safe. At this time the slave insirument
take-up idler indicated an inexplicably brief slowdown, then a
very fast take-up., The lens rotation time duration was approxi-
mately one-third of the preceding normal lens rotiation time
durations. The slave instrurnents supply and take-up idlers
metered erratically from this time. Four seconds prior to the
fail-safe the slave instrument's supply and take-up idlers stopped
metering. One second prior to the fail-safe the take-up and
supply idlers started metering until the fail-safe switch was en-
countercd and power was rernoved.

The tape recordss status and temp data were recorded satis-
factorily; however, during the cut avd wrap thc master and
slave take-up idlers, channels AP 9 and AP 10, were attenuated,

The J-21 paylead systemn is the second systiem to incorporate the
new fil= footage pet design. The T/M output voltage is charac-
teristicelly a hump backed curve, Only the A" bucket master
and slave take-up sponls have the new pol characteristics,
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Table 2-1 shows the cycle rates, times up ramp, ramp
amplitude seitings, and cycle rate percentage deviations
from calibrated data. Table 2-2 shows the clock correlation
with IRIG time,

The current monitors installed in the J-31 test console were
monitored on Sanborn 4 during the latter part of the "A" mode
and during the "B' mode of the test.

The following are current levels observed for certain functions
of the system operation. They were derived from commands
given in the "A'" mode; and from a mono 1 and mono 2 operation
of orbit ¢ in the "B mode.

Commands

. Unreg.
Brush 27 and delay’ "0.8A
Brush 17 0.2A
Brush 29 T 0.2A
RTC 6 o | 1.0A
RTC 8, 9, 10, 11, 12 ’ 0.8A
RTC 15 o : . 4A Spike

Reg. Unreg.

Ascernt 5A
Standby {7 Sec.) L 95A 5.75A
Power No. T/A No. Op. .5A 1.0A

T/M On .B65A 1.2A

-t
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Instrument #1

Cycle period approximately 2. 20 seconds.

Event

Turn-on
Clamp
Center Format
Horizon Optics _Fiducials
H.O. Shutier
Pan Data Block
Pan IMiducizals
S/I Fiducials
S/1 Commands
Drive Current
Maximum During M1 OP

Minirium During M1 OP

Instrument #2

‘Cycle period approximately 2. 25

Event'

Turn-on

Clamp

Center Format
Heorizona QOpiics Fiduzials
Horizon Optié¢ Shutter
Pen Dara Blocek
Pan Fiducials

Drive Curren:

Maxiimum During M2 OP

AMinimun During M2 OP
g

»~d ) \ 4

seconds,

+24 Reg.
1.05A

0.86A
0.6A

0.85A
0.85A

+28 Reg,
1.05A

0.8A
0.6A
0.85A
0.85A

[l -

o

_ +24 Unreg.

3.2A
1.2A

4.8A

0.8A
1.6A
0-4.0A
14,2
3.2

+24 Reg.
1.6A

1,2A
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An 83 CPS noise was present on the unreguléted current monitor
during either instrument motor drive current demand, The
maxinmum amplitude of the noise signal . 8A peak to peak.

[ -+
X .

Upen return of the J-31 payload system from the first TASC test,
series of tests were conducted to simulate the conditions that
resulted in the "fail-safe'’ in-the chamber. Conclusions drawn
from the results of the first TASC test and the special post-TASC
tests indicated an erratic magnetic amplifier unit in the slave
instrument, The magnetic amplifier was then replaced and the
master and slave instrument cycle rates were readjusted.

The J-31 payload system was returned to the TASC chamber on
January 3, 1966. The second test was conducted from January
4, and the cut and wrap was performed on January 3, 1966 after
8 orbits and spproximately 1300 stereo cycles of payload. The
"B" mode was initiated and completed on January 6, 1968, after
5 orbits and approximately 600 sterco cycles of payload. The
"fajlsafe’ problem encountered in the first TASC test was not
present in the scecond test.

The cycle rates for both instrumernis presen! the following pro-
blems. Numerous instances in which the cyvcle rate errors
exceed 2% fast; and oun four occasions the 2. 15 second c¢ycle
period Iimit was esceeded. An exarnination of the tempereatures
shows {hat the firs: three occasions in which the master and slave
insiruments exceeded 2, 15 scconds-during the "A" mode - the
masier instrwrent was at approximately a5°%F. and the slave
instrument was at approximately 09°F, The fourth occasion was
in the "B" mode, and the master instrument was at approxirately
76°%., and the slave insirument was at approximately 72°F.
Table 2-1 tabulates the cycle vates for the test.

The clock - system time correlation is not as consistent as the
first TASC test, but there were some Lower interrupts that intro-
duce some insiability in the initial retercnce rcadings of each
delts correlaticn period. Table 2-2 shows the clozk-system time
correlziion, The clock is coasidered to be acceptzble for flight,

«©

e
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Examination of the TASC payload from both altitude tests
indicate that instrument #187, S/185/109/76 and S/187/107/105
are acceptable for flight relative to tracking, cut and wrap,

frame length and metered pitch, electrostatic corona and -
auxiliary data recording.

B. RESOLUTION TEST

Resolution and theodolite tests wére performed on 14 January 19686,
Results of the thru-focus resolution tests of pan instruments 186 and 187
show the following characteristics:

Master Pan Instrument No, 186

Maximum high contrast resolution 162 lines/mm at 0. 000
focal position,

Maximum low contrast resolution 104 lines/mm at 0. 000
focal position,

Siave Instrument No. 187

Maximum high contrast resolution 168 lines/mm at +. 001
focal posivion.

Maximum low contrast resolutior 109 lines/mm at +,001
focal posilion,

The test date for both instruments is shown in Figures 2-1 and 2-2,
Bo'h instruments met the system requiren:ents spaciiication.

C. 1.IGHT L.EAK TEST

D

J-31 was subjected to the system light lesk test or 4 February 1866
and agein on @ February 1966 using: 3101 type filn

S I A ]

il

Lt ]

The {irst light 1cak test revagled acceptable master and slave instrument
ezl fog. In addirion, the siave film from instrument 187 exhibited
Leawt forzing stiribaied 1o the ouipat horizon camera rubber boot, Visual
exuriio_tion of the suspoct boot revealed .= fairly large hole between the boot
: The boc! 192a was sepaired, 3 second sysiem
lich® Yoo tose demonsirated that the subject horizon hoot lesi had beoen ro-

R P, P Y T A ooy AT
VLl U U [SAFDE SES0 8 R -2 £ L?:.‘ gL Ao tnse O .‘;i_.',ﬂ' SO

drurs lige o

e Forivon

19
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D, FLIGHT CERTIFICATION

Processed film from the flight readiness operation of J-31 contained a
sinus density line 1/8" wide the full lengih of each fogged format from the
master camera (186). No anomalies were found in film from the slave
camera (187).

Boston personnel inspected the master camera and found some foreign
maiter on ihe filter. After cleaning the filter, a second flight readiness operation
was performed on the master camera only with satisfactory results.

In accordance with a formal request from Performance Evaluation, the
slnve cemera sizrboard H/O boot was painted with "yelvet' paint. After
drying, the surface gave the appcarance of black velvet with no smooth or
bright spois., The adjacent master camera H/O boot did show some refiected
light. B ) : ‘

Flight loading of film and stray voliage and resistance checks were
accomplished on 16 June 19686,

Tracking checks were perforire d on 17 June 1966 and the system was
certified for flight.
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o-31 13u/167 TASC TEST 2 .
~INsT 186 INST 187 186/18"
REV/INCTE RAMP  TeUsRe  -ACT. -CAL. ‘DEV. ACT. LAL. OEV. DIFF.
co A 16 2 0 6.625 6.571 0.825 6.575 6.547- 04435 <=0e75
- 27 Q 345&ﬁ_J;AlQ_L;ZﬁE___A;S5&.1;b&l.km25F =0.20__
¢S - T 7 0 _.540'5 «61C 1.93F 3,568 3.603 0.97F - 0.79
Lo T 7 392 3.40C 3+468 2.52F 3.418 3.482 1.84F 0453
ci A 77 221% 2.487.2.5C9 Q.86F  2.499 2.512 0,51F __0.48
e I

c2 - 4 1 1427 @L14C 2194 2.47F

¢z A 4 . 1617 L 2.162 24191 1e31F

oo s 1 2027 /2.:r:z 168 2.6AF \;jm_z._z_.,asf___)_.sa_
0L A 5 8 ° 2.963 3.085 3.30F ~ 3,020 3.683 2.03F  1.24
C4 A T T 2462_ 24587 24649 2.32F 24627 2.650 0.88F  1.55
s S 3532 3,415 3,830 3, 25F 3..450 3.524 1.81F l.32
Lo A 5 2 237 5.05C S.264 4.62F S.135 5,276 2.68F 1.68
5 a4 5 2 1727 24163 2.206 1.94F . }

cs A 8= 2261 2,220 2,263 _1.04F

2 A il L 1452 2.59C 2.623 1.27F é.@b?'zlaés 0.TOF  0.66
6 A 1L 1 1932 20223 2424C 0.7TF . 24233 2,246 0.58F 0.45
LE A 5 & 1092 2,624 7,547, a_azs _2.650 2.559 0..045 o._g_q__
Ci 4 5 8 144 2.42C 2.456 1.46F  2.440 2.459 0.79F = 0.83
<7 A 7 7. 11173 2.783 2.830 1.66F 24603 2,830 0.96F. 072

Tahle 2-1
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RIV/EIoC

N

NO,

INST 186

RAMP  TelUeRa ACT.

‘CAL.

DEV.

INST 187

ACT. CAL.

186/1¢
DEV. DIFF.

ST & 7 7 1586 24483 2.53C 1.B6F © 24507 2.533 1.02F 0.97
=z y A 2428 2,887 2,423 V1.38F " 2.613. 2,625 0.67F _ 1.01_
soa 411009 | 2.61C 2.652 3.05F 2.633 2.654 2.25F  0.8¢
S c:i;f;z”z'lil 2.71F Cg:{3qj2.1as 2.53F . 0.85
oo i i i 1970 2,207 2,249 1.85F 2,240 2.254 0. 63E _ 1.50_
Lol e & C 34613 3.642 0.81F 3,625 3.636 0.29F 0.33
L L 77 383 . 2.425 3.453 1.95F 34455 3.466 0.94F 0486
- Y7 2213 2. 500 2. 808 0.31F.  2.507 2.611 0.16E __0.28

$I L 4 1 1425 2.154 2.154 1.84F o
L:oL 0 A L 1617 2.150 2.191 1.86F
e 2 2025 ¢75.12p 2,168 1.85E (7.14872.164 1,63 0.84_
N— s |
Loz &l 2 G 5.34C 5.502 2.95F _5.6410 5.483 1i32F  1.31
R ' 0 3.52C 3.61C 2.48F 34560 3.603 le20F lolé
= 2 239 E.lEp S:ZSL_?-EIF falZ3 858,273 1.89F .29
S2. & 2 1724 24165 2.2C6 1.95F
Tz o ¢z 2259 2.235 2.253 0.81F

s DT EZ ARS _IN PERCE

|-
O

i SIGN INDICATES THAT
AND SaSLOW ‘

INST 1 IS SLOWER THAN 'INST 2



TFOPSECRET

l

J=31_TASC 2 CLOCK CHECK

RIG | IR1G CLOCK DELTA DELTA
RIV_DAV=HR=MIN-SEC ___ SECCNDS __ SECUNDS IR1G CLOCK ERRG
S2i 4§ 25 35.275  379538.27%  52735.513 _— — _—
D1 e 17 55 1..310  354873.310__ 58170.558 ! 5435,035 5435 0.01
Tl T A5 390 393163.390 66360.670 — B190.080 8190.112 0.05
Giv 4 23 59 43.395  395983.395  59180+641 2820.005 2819.971 =0.03
O 4 135 32 §.560__ 401528.560 _74725.809  5545.165 5545.168  0.00
0o L S 2. 56.045  465716.045 240905.578 - —— —_
S27 5 1L L 41.100  471701.100 246890.640 5985.055 5985.062 0.00
SCL I 1l 43_51.040__ 4764231.040 . 249420.552  2529.940 2529.912 =0.02.
S 2 21 54.995-DELTA TIME TOTAL ACCUM. ERROR =0.02
200 < 7 39 20.795  547166.795 .115218.570 —_— == —-
Y 6 b 4 364595 5690764595 137128.403 21909.800 21909.533 0.03:
S & 1% 533 26.560___570806.560_ 138858.372 __ 1729.965  1729.969 0,00
S L 15 16 3.730  573363.730 141415.504  2557.170 25574132 =0.03.

TOTAL ACCUM. ERROR =0.00:

G 7 16 36.935-DELTA TIME

Table 2-2
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SECTION 3

FLIGHT OPERATIONS

A, SUMMARY

‘4
All launch, ascent, and injection evenls occurred as programmed
which resulted in achieving the desired orbit. For the first time, the tape
recorder was turned on during the ascént sequence to record the payload

system temperature environment,

Both panoramic cameras operated satisfactorily throughout the flight,

Averzge cyele rates on both instruments deviated from the pre-flight cali-

brated values by less than 2 per cent,

V/h programmer failed on the end of Rev 4 or the beginnihg of
d aid not operate for the remainder of the flight. This resulted

in FMC maich errors greater than 5 percent.

The pressure make-up systerc developed 2 high pressure leak and
gas depletion occurred on Rev 32,

telder/index camnras operated satisfactorily throughout

The -1 and -2 ¢
sirumentation, snd command system functloned

the flight. Tre clock, in
properiy thioughour the flight,

The thermsal environment was within tolerance, The ascent tempera-
ture data fror the tepe recorder is included in Figure 3-1 and 3-2.
Loth recovery sysiems cperaied satisfactorily with the exception of

Lot
the -2 Aashing light, This was the second -2 recovery system which the

flashing light equipment was inoperalive,

B. PANORAMIC CAMERA PERFORMANCE

'yq‘rerﬂ dynamics werce normal throughout the -1 and -2 missions,

€
sizms were normal, Cycle rate data

)]
o)
a3
-
o
‘e

P
o
y

Ing fiire transport of both carera sy

“ronle d-1) indficeres ihat the camers systems were generally less than 2.0 per
con from the calibrat=d svsiems value, [‘he master and slave instruments were
£ itlv less than 1,0 percc;h apart throushout most of the flight, The 99/101

-1

ru IS A I
=~ R .
'



FOP-SECRESY C
NO.

average clutch ratio was 6/6 for the master instrument and 6/6 for the slave
instrumnent. Film depletion on the slave camera occurred prior to the
engineering operation on Rev 159,

Panoramic Film Consumption (Frames)

Actual
Master Slave
Pre-launch 102 105
-1 Mlission . " 2896 2930
-2 Alission 3039. 2995
Total 6037 6030

MO Match

The V/h programmer failed to cycle after Rev 04 of the mission.
Telemeiry indicated that the programmer started properly on the
beginaing of Rev 04 but was inoperative during Rev 05. This failure
causcd the 1wo panoramic camera systems to operate at a constant
cycle rzte regardless of the time up ramp position,

Telemeiry data indicated the V/h programmer had stopped at a position
cquivalert 1o the Reference Level voltage (see Figure 3-3). With the
c r

pProgram in this position the Amplitude Command setting had no
effecl on the cutput voltage and only the Reference Cornmand settings
could be 4522 10 minimize FMCrerrors, Opercational conirol under the

ahove resirictions produced FMC errors of generally less than 10 per
cent, However, TAIC error on a few operations exceeded 20 per cent.

Anzlysis of this failurc indicated that the most probable cause was the
failure of the programmer self-energize switch (S201), See Figure 3-3.
Failure ol this switch t¢ make contact resulted in loss of 400 cps voltage
to the drive motor gt the time $-202 applied reset voltage to the start
relay., With S-202 retaining vollage on the reset coil, subsequent start
comriznds were incffective, This drive design has been used since the

swact of tug Corons Program without a2 failure and this failure was con-
sid-cod 0 he rendom, The only corrective action was to review test
procedares to assure prope:s operation of S-207,

16
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TOR-SLLRET-C
NO.

C. STFLLAR/INDEX CAMERA PERFORMANCE

The -1 stellar/index camera operation was normal throughout the
mission with telemetry indicating proper metering and shutter operation.

The -2 steliar/index camera operation was also normal throughout
the mission with no abnormalities noted on telemetry.

D. INSTRUMENTATION AND COMMAND SYSTEM PERFORMANCE

The instrumentation and command systems operated satisfactorily
throughoui the -1 and ~2 missions with no abnormalities evident. The mono
delay time was within the specified tolerance and operated satisfactorily.

E. CL.OCK SYSTEM PERFORMANCE

The pavload clock system performed satisfactorily during both phases
of the mission. The clock/system time correlation data obtained from the
acquisitions are included in Table 3-2 and 3-3.

F. PRESSURE MAKE-UP SYSTEM PERFORMANCE

The pressurec make-up system (PMU) developed a high pressure leak
and gec dopletion occurred on Rev 32 as indiczted by Figure 3-4. This high
pressure les’t most prouably occuryed on-the supply side of the on-off solenoid,
A review of the PMU design and the perfermance from the previous 25

—_--

flicht unitz indicaied the design was gdequate. This failure was considered to
be ranlcr 2nd no further corrective aclion was taken.

G. THREAMAL ENVIRONMMENT

The temperszture data obtained from the acguisitions are contained
in Ta%le 3-4, Average panorcmic camera temperatures for the master camera
. - em O 1= . : o) .
varicd from 77C F to 61°F and the siave camera varied from 71° F to 55°F

duri;igz the mission.

18

LTy Oy T T .
e T - (— —




J-=r==INST. 186"~ |==——— INST. 187=>===1I

1 b : 1 "I
Lo RAMP TUR  SYSTEM ACTual UhIT SYSTEM ACTUAL UNIT SYSTEM 1866/1¢
R A SECS CALIEB. CEV. DEV. . GEV. DEV.  DIFF.

3

7 6 2740 24850 2.893 0.1CS 0.115 2.909 0.675 [0.665 0.35
5 it 2740 2.638 2.650 G.505 G.47S 2.6R0 1,575 “1.60S 1413

L3 1t 2740 2.427 2.440 G.61S G525 20451 0.90S . 04985 0445

ToLh ZTR0 Zeh2T 26450 10025 Ce745 244950 G.P55 0Q.s945 =C.CO
W 3 i 2760 24427 2.426 O.CBS U.05F 24443 0.575 04655  0.70

A3 L1 2740 2.427  2.455  1.225 1.14S 2.4645 0.655 - 0735 =0.4i
L 5 i1 2740 2.638 2,672 1.348 1.305 2.665 1.00S 51.035--0.?o
3 L1 2740 24427 24451 1.06S 5.985 3.43C 0.035  0.1IS =0.86
Ly i1 2740 2.427 2.465 1.645 1.558 2.453 1@.935' 1,065 =049
L2 11 2740 2.335 2.380 1.90S° 1.795 2.380 1.695 11.793 -0.00

y 1L 2740 2.338 24350 - 2.325 2,225 2.370 1.265 - 1.365°=0.86

re

L1 2760 2.338 2.369 1.43S 1.325 2.367 1.135 1.24S ~0.08

JVe ANG DiFF. ARET T
=3 =3 S1GN INDICAT
sFAST AND S=SLUn

.

AT INST i IS SLOWER THAN INST 2

-y O

Table 3-1



J=31

VS TiME
30U VIR
A I A TS
3221961820
T 2l
«T28T2L08D
I33.9CTe0
T29U246410
3354945952
TLGws 1250
337371580
Toll8T48.
355070933

T3LG¥ieE)D

QOGO
[] [} L]

(SN 4]

Y A B
DAL MmOl
Talel2usni,

236514050

L3 * L] ’ [] * L]

€y ¢ O C)("(’(}(I(J
[ ] ]
LY

AGE-0.ll50E55148D C6

)
T
[ )

1626

O

1/p

-

Cs
05
Co
05
<5

cs '

Cs
v
o
uY
Ve
Os

a5
)
)
~ g
[}

05

¢ 05

I35

FORSECRET C

1C34

ROER T .1

CL TIME {/¢

CalST176
Ca1566279
Ca.238205

C.2F31HT

£e324853.

Ce3041137
C.hll3E4
Ce4sCans

NO,

9910
535¢
3730
234,
2950
735L
6500

2248

Ce4STY10553¢8

CowfaED4
C.475318
CeB8€653214
C.l34C02
Cei 73354

Ce226657
C.3C8556
Ce346350]

0CGoL

51a8C
4oL
BO&C
074(

Ce220469369

698L
156¢C
2350

G4
Cco
Cé
Gé6
Ce

1-3

Cé
Cé
Cé

€3

£5
c5

cé .

Cé

cé |
Cé6

G6
Cé

€.3$3364597¢" 06
C.422647829C 06

Ale PCINTS=

2¢

COMP SYS TN
C.2R511445910:

C.7796399030

€.3321981710

C.781216704D
0.3338768420

C.7287216140
0.3351507430.

C.7299263650
C.336449524D
0.730941086D
5.337371475D

C.7312672970

€.338080876D
C.7319934880D
C.3387461570

C.7306295790
C.339014078D

0.7330648000
0.339098339D

C.732530591D

Al= G.$$5559827700D0 00

LCCK TINE TC SYS Tives 0.16C000017239C

Table 3-2

05
05

.05,

p5

C5
05
Q5.

05

05
Gs. .

Gs

05
05
05

05

05
05
05

o1

DELTA ST
0.0G0%
0.0066

=0.0012
0.C0¢6.
0.0G17 .,

0.C045

- =Q.0044 .

0.Cl14
0.0075
0.0183
0.0G5¢4
~0.0008

=0.0047

" =0.0049
-0.0028

_‘000009
) -009091

1]
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J=31 1626 134
CROER FIT 2°= -
SYS Tine /P CL TIMC /P CoMP SYS TM DELTA ST REV

SeniinLiadnl 05 Cal®71769910 06 C.3851143910 05 =0.0011 9
SJT?%0 349780 05 Cel5662953490 C6 . 0.779639833U 65 =0.0053 16

C.332193180 05 'C.23828B5373C 06 0.3321981290 05 0.0051 24
CeTei2ibdT10 CY €.283187234T C6  C.7R1216688D 05 0.0022 32
Ce3333TLB35 O Ce326408532550 C6  0.333576847D 05 -0.0017 40
ce V23T L65L O C.3643137739L Co C.7287216350 05 0.C06% 47
Ce335190700L 0o C.411384646CL C6 G.3351907800 05 =0.0020 56
CeT2952564.0 05 C.450858229L Cb C.729%26412D0 05 =0.060C2 63
Cel33544G%ul 05 C.4%7910553LC Cé C.32364495790 05 =0.0099 72
732541202 0G5 C.46RBL4G00C C3 C.7309411450 05 C.005% 79

ve3373701350U 057 C.47531851CL C5  0.337371534D 0S5 0.0016 88
C.T5L2587485 05 C.8¢92144602L C5  £.731261713530 05 0.0127 95
C.355050930 €5 C.134CGC2B06C 06  .0.338080924D 05 -0.0606 104
CeT5.9%5480 OS5 C.17336G4074L 06. (.7315935260 05 =~0.0046 111
Cuo23.7%0110 05 C.2204¢93490 C& Q.33R746180D 05 =G.0070 12C
T l.T732029330 05 C.255657698C Co  C.7306295860 05 =0.0056 127
C.339314552 05 C.30CEB8%6156C €6 0.3390140610 05 =0.0011 136
C.7330647350 05 C.3463C1235C 06 0.7330647600 05 =0.0010 143
Ge 339098330 05 C.3633C4597C 06 6.339098268D 05  0.0062 ' 152
GeT32530500 05 C.4326478290 06 C.732530491D 05 = 0.0009 159

«1i866953950 C6 Ain 0.955599936404D (o]}
e 5657954836 7110-13 . -

S.GMA=D.00499 NC. PUINTS=  2C

Table 3-3
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FOP SECHET-

SECTION 4
MISSION 1034-1 RECOVERY SYSTEM
SRV #713 was received at A/P on 23 August 1965, The receiving weight
was 148, 9 pounds. After modifications and incorporation of outstanding
E.Q.'s, the SRV was delivered to Systems Test for incorporation into the
J-31 sysiem,
The capsule was shipped to VAFB on 18 May 19686,

The -1 recovery system was successfully recovered by air catch from

orbit 81 on 26 Jun< 1388, The impact point was as follows:
Predicted Impact 25%-02'N/156%-59'W
-0 - I'Io ¥ r
Actuasl Impact 257-00'N/157 -02'W

The conditions of the recovered capsule was satisfactory with no damage
other than norma? pzint blistering due to the re-eniry environment,

Event times arc¢ shown in Table 4-1.




-

NO,

MISSION 1034-

RECOVERY SEQUENCE OF EVENTS

Event

*Arm

*Tronsfer

Elecirica? Disconnecet

Reiro

Deanin

T/C Separation
=x2"G" Swileh Open
Poarachuice Cover QO

Drogae Chute Doplove s

Wain Crute Rog Separote
Mair Chutle fieploved

Main Chute Disreef

* Fron: Separation
** From Flectrical Disconrect
Tax From Retlro

Delta Time (‘-‘-* onds)

Actual Nem m.al

7?.01 1.0
2.'3_':'(1.25

-3
(-] o
[l B S v
g

0.64 - 0. 960

q.4i 3.4:'_ 0. 350
7.48 1’.5.’.‘:‘_0.45
19. 60 15,75 + 0,59

‘ 527.45 525.6
33. 50 $4.0 + 1.5
0. 67 G.85 + 0,00
10,19 10.25 +1.5
0,55 0.32 ~0.13
4,51 .5 70,80

TABLE 4-1




SECTION 5

MISSION 1034-2 RECOVERY SYSTEM

SRV #714 was received at A/P on 23 ‘August 1965, The receiving weight
was 151,7 pounds. After modifications and incorporation of outstanding
E.O.'s the unit was delivered to Systems Test for mating to the J-31 system,

The capsule was shipped to VAFB on 18 May 196G.

The -2 recover)y. system was successfully recovered by air catch from
orbit 161 on 1 July 1966, Theé impact point was as follows:

Predicted Irapact 24°-36'N/170%-16'W
) 0 y o —_—
Actual Impzact 247-38,4'N/169 -59.4"W
Event times are shown in Table 5-1,

The condition of the recovered capsule indicated no abnormal re-entry
eficets, ’ '

It was repcrted by the recovery aircraft that the flashing light was
working i ing dececent. However, aftev the recovery system was caught
and being reeled intc the aircraft the flashing light was inopersative, Post
recovery tesis indicated satisfaciory operation of all equipment., The unit
wzs returned to G.E. for a derailed 2nalysis. G. E. located the component
that coaused ~he intermittent failure.
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MISSICN 1034-2

RECOVERY SEQUENCE OF EVENTS

Event

*Arm

*¥Transfer
Flectrical Disconnect

Separation
*%S5pin

Retro
Despin
T /C Scparation

*%"'G" Switen Open
Parachute Cover Off
Droguc Chute Deployed
Mazain Crute Buag Separaic
Main Chute 2epleyed

Main Chuic Disreel

* “rom Separation
* Froni Liectrical Disconnect
wEFE Frow Retro ‘ R

TABLE &-

Delta Time (Jeconds)

flci.ual

76. 96
i.96

0.90

=
v

Nominal

77.0 +1.0
2.0+0.25

+0.430
g
0. .,00_0. 400

3.4 +0.30
7.55 +0.45
10.75 +0.59
1.5 4 0.15
534.0
34.0 +1.5
0.63 + 0,08
10.
0.

4,45

%]
h
1+ 1
A
L

wh
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[« - o]
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A.

B.

SECTION 6

MISSION 1034 PANORAMIC CAMERAS

"COMPONENT ASSIGNMENT

Component

Main Camera

Main Camera Lens

Supply lorizon Ca.mera

Supply Horizon Ca;nere. Lens
Take-up Horizan Camera
Take-up Ilorizon Camera Leng

Supply Cassctte

CAMERA DATA AND FLIGHT SETTINGS

Mezain Camera:

Filter Tyne

Film Type (Ezsmman)

Supply Herizon Cametvs:

Lens

Aperture Sctiin
Exposure Time

Filter Type

Master

Serial Number

Slave

Serial Number

186
1942435
290-G6
E12846
290-G5
E12875
SC-41

24”f/3..5

0. 200"
Wratten 23A
3414

Port

55 mm £/6.3
i/6.3 Port
1/100 second

Wratten 25

187
1932435
302-G6
E12843
302-G5
E12833
SC-41

24'"£/3.5
0.150"
Wratien 21

3404

Starhosrd

55 mm /6.3
£/8.0

1/100 second

W;‘ati&n 25



POP-SECRET

Take-up Horizon Camera Master : Slave
Lens 55 mm £/6.3 55 mm £/6.3
Aperture Setting £/8.0 £/6.3
Exposure Time 1/100 second 1/100 second
Filter Wratten 25 Wratten 25
C. POST FLIGHT PERFORMANCE EVALUATION

The overall image quality was not as good as on recent missions. The
selection of the best frames for the MIP rating (80).indicates that the quality
was below that expected fot the J system. The average altitude was 6%
higher than normally flown which decreases the obtainable ground resolution,
This mission was flown in the latier part of June and it has been observed that
the atmospheric conditions degrade the photography more so than in early winter
or spring. Another factor thai can degrade is the higher solar elevations giving
rise to more specular reflections. The best ground resolution observed on
scveral fixed targets wae 14'feet.

The V/h programmer failed during Rev. 04. See discussion in Section 3-B.
Visuzl inspection of the photography at 40X magnification showed smear and/or
double images in the flight direction. Flight data indicates V/h mismatch
generally below 10% with some as ligh as 20% .

The master camera film experienced corona marking starting on pass
38D. This fog was caused by the input metering rollers at instrument starts.
Three inches of film was affected at each start up. The pressure make-up
system was exhausted 2t this time due tc gas leakage,

There was minor light Jeak fog on 2 few frames which occurred during
non-operate periods. The source of this light leak is at the drums of the pan
cameras. An improved light seal is to be incorporated in Systems J-36 and

up.

Static discharge on the film edges were less than normal. Rail scratches
were minor and there were no ragged format edges. There were the normal
minor scratches in the formats of both cameras.

34
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The starboard looking {sun side) horizon camera on the masier
instrument produced veiled imagery from pass 8 D through 35D. The condition
started and stopped gradually and it was not as severe as on Mission
1033, The surfaces in front of the starboard looking horizon camera of the
slave instrument were painted a dull black and there was no veiled imagery,

Subsequent missions will have the H.O. boot and lens mount face painted
a dull black, ;

w
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SECTION 7

MISSION 1034 STELLAR-INDEX CAMERAS

A, COMPONENT ASSIGNMENT

-1 Mission -2 Mission

Component ' Serial Number  Serial Number
Camera D-85 D-87
Index Reseau 109 107
Stellar Reseau 76 | 105

B. CAMERA DATA AND FLIGHT SETTINGS

Stellar Camecra: ' ._

Lens ; 85 mmf/1.8 85 mm £/1.8
Exposure Time 2 seconds 2 seconds
Filter Type R None - None

Film Type (Eastman) ‘ 2401 3401

Index Camera:

) Lens . 38 mm /4.5 38 mm /4.5
Exposure Tine .. _ 1/500 second 1/500 second
Filter Type Wratten 21 Wratten 21
Film Type ({(Eastmanj 3400 3400

C. POST FLIGHT PERFORMANCE EVALUATION -

The -1 instruments each produced 415 frames of good photography. Light
are was present over 35% of each steilzr format, The iudex camera correlation
arrp furciionsd normally through frame 3 and then preduced images of very low
dersizv. This anomaly was due to & lonsened electrical connection. Static dis-
chavses were considered to pe of the nomnal level, There was no exposure on
f 1 of the index photography.




NO

The -2 S/I unit satisfactorily produced 409 frames of stellar and 423
frames of index photography. The stellar frames contained 20 or more images
and 30% flare. The film was exhausted before the end of the main camera
exposure and the ends were fogged. A similar anomaly was investigated on
Mission 1033 and it was discovered that the hot wire film cutter can operate
before the programmed time in the recovery sequence, Corrective action has
been initiated.

The percentage of index frames with less than 10% cloud cover over
terrain was 12% on -1 and 22%on -2. The same analysis over snow and ice
showed 4% on -1 and 2% o on -2 mission,
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.S.ECTION 8

PANORAMIC CAMERA EXPOSURE

The Master camecera contained a 0, 200 inch slit and a Wra}tten 23A filter,
The Slave camera had a 0. 150 inch slit and a Wratten 21 filter, These con-
ditions placed the nominal exposure on the full processing curve.

The frequency distributions of the solar elevations and solar azimuths
excounicred during the pho:ographic operations are shown in Figures 8-1 to
8-4. - '

The nomina? exposure times of the Mastier and Slave cameras are
shown as= a function of latjtudc for passes:D-8, D-56, D-104 and D-152 in
Figurez 6-3 t0 €-12. The predicted level of processing for the originzal nega-

tive is bosed on the in-flight perforgance esti and is tabulated below with
the processing levels reported b}M

Mission  Cemers % Primary % Intermediate % Full
1034-1 FWD Fredicted 0 96 4
Reported 2.8 20.9 76.5
1031-1 AT Predicteq 0 2% - 49
Reported 1.9 31.5 66.6
1031-2 FWD  Predicted 0 88 12
Reporied 8,9 25,7 65.4
1034-2 AFT Predictied 0 41 29
Repor:ed 6.1 - 37.3 56.6
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SECTION 9

DIFFUSE, DENSITY MEASUREMENTS

‘The diffuse density measurements made by AFSPPF were computer
sorted & A/P to permit analysis of the density ranges encountered at the
three processing levels, A study of sorting techniques showed.that no absolute

meihod was available to‘sepgrqte i ues as the accuracy of the
Procescing History puplished by appears rather low and pro-
cessing transition phades are no -~ The sorting technique selected

uses the base plus fog ‘dersity values where measurements up to 0. 09 density
are considered as having recejved Primary processing, 0,10 to 0,17 as
Intermzdlzte and above 0, 17 density as Full. The percentage of original
negative that weas processed al each lavel, based on the computer sort, is

tebulated below with the predicted and reported Processing percentages.

_I_\_]_IHJ‘_ Camera S % Primary % Intermediate % Full
1C34-1 WD P'redicted 0 96 4
Reported 2.6 20. 9 76.5
Computed 0 20 80.
1634-1 AFT  Predicted 0 55 45
Reported 1.9 31.5 66.6
Coraputed 0 16 84
1034-2 FWD  Predietog 0 88 12
Reported 8.9 25.7 65.4
Cornputed 0 27 73"
103¢-2 AFT Prajicied | 0 41 . 59
Reporied 6.1 73.3 56 6
Computed 0 34 66

The tabulasicasz of density frequency distributions for Mission 1034-1
@t 1Un:-2 are included in Apr2adiy A, Table A-1 thru A-4, The graphical
VEArATRYiTn of ke denzity diztsioutinn are computer plotted in Appendix A

T4 .. e + b IO T - o=
Figuves A-2 {4k LU su=ob,




TOP-3ECRET
A summary of the processing and exposure analysis is -shown in Table
9-1. The terrain D-Min criteria, (range) for proper exposure and processing

is 0,40 to 0, 90 density units. The area measured for D-Min is selected
subjectively and is not necessarily the absolute D-Min in the photography.

A density range chart is presented in Figure 8-1. This type of chart
for Missions 1004 to 1031 is included in the A/P final report for mission 1031,

These charts are produced from the same density me asurements
previously mentioned in this section., The computer producéd the mean,
- median and range figures for the various processing levels used. The chart
includes the number of frames {samples) in which the density measurements
werc made. These measurements are made on approximately every tenth
frame throughout the mission, :




J MISSION DENSITY RANGES

Figure 9-1
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SECTION 10

PERFORMANCE MEASUREMENTS

The photography acquired by both panoramic cameras during Missions
1034-1 and 1034-2 received an MIP rating of 80. A summary is tabulated
below of the MTF/AIM resolution values measured by AFSPPF. The micro
densitometer slit used was 1 micron by 80 microns.

Mission Camera Cycles/mm Average Ground Resolution
19331 FWD 3 | 84 15, 3!
1051-2 FWD 89

1034-1 AFT 90 88 14,6

1034-2 AFT 86

The deiails of the measure and computing techniques, targets measured
and target locations are fully reported in the evaluation report published by
AFSEPT and are not norrnally included in this report.

n
n
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'SECTION 11

VEHICLE ATTITUDE

The vehicle attitude errors for both Mission 1034-1 and 1034-2 were
derived from the reduction of the Stellar camera photography. This
attitude data is supplied to A/P by NPIC. -

The attitude errors for each-frame ang the attitude control rates are
calculated af the A/P computer facility, The computer also plots the
frequeney distribution of the rates and errors, Figures 11-1 through 11-6
show these distributions for Mission 1034-1 and Figures 11-7 through
13-12 for Mission 1034-2,

The summary table below lists the maximum attitude errors and rates
that were experienced during 907 of the FIVD Camera photographic Operations,
excluding the first six frames of each operation, and the total range of the
errors and rates,

Mission 1034-1 Mission 1034-2
Value SR * 1) Range 90% - Egﬂg_e_-
Pitch FError (9) 0.20  -0.50 to +0. 48 0.34 -0.48 to +0. 7§
Roli Error (©) 0.19  -0.36 to +0. 22 0.36 -0.48 to +0, 46
Yaw Irror (%) . 0.89  40.8410+1.22 0,33 -0,46 10 <0, 62
"Pitch Rate (®/hr, ) 19.26  -60 to 430 21.06  -80 to 495
Roll Rate (°/ar. ) 20.41  -80 10 +90 28,88 -80 to +95
Yaw Raic (°/hr.) 24.86  -50 + 46 16.21 -42 to +66

The perforirance of the attituds control system is better than previous
missions, The panoramic photography was not degraded by the attitude control

System,
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FRAMES 1-6 OF EACH OP DMITTED
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FRAMES 1-6 DF EACH OP OMITTED
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