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This report details the performance of the pa.yload system during

; the operational phase of the-‘light Test Vehicle 1629.

‘Lockheed Missiles and Space Company has the responsibili'ty for

evaluating payload rerformance under the Level-of-Effort and "J" System

This document is the final peyload test and pérfomance evaluation

report for Mission 1038-1 and 1038-2 which was launched om 14 January 1967,
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INTRODUCTION

1038-1 and 1038-2 of the Corona Program. The purpose of this report is
~ to define the performance characteristics of the J-34 peyload” system
and to identify the source of in-flight anomalies,” S

- Thig report presents the fipalﬁpérfbmancé evaluation of ﬁissions‘_ B

. The perfommance evaluation was Jointly conducted by representa-
tives of Iockheed Missiles and Space Company (IMSC) and ITEK at the'
facilities of NPIC and AFSPFF, _The off-line evaluation using Corond
engineering photography acquired over the United States was performed
‘at the individual contractors plants. : s

The quantitative data used for this report is obtained from
government orgenlzations. The diffuse density data, and MTF/AIM resolu-
tion are produced by AFSPPF, The vehicle attitude error values, frame
correlation timess are rade at NPIC who also supply the I'racessing Summary
reports published by i

Computer programs developed by A/P are utilized to calculate and
plot the frequency distribution of the various contributors to image
emear to permit analysis and correlation of the conditions of rhotography

to the information content a.nd.quality of the acquired pictures. Computer .-

analysis of the eéxposure, processing snd {llumination data provides the
necessary data to analyze the exposure criterie selected for the mission,

T
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© SECTION 1 : e
's;rsm PERFORMANCE

. A MISSION OBJECTIVES

The payload section of Mission 1038, placed into orbit by Flight
Test Vehicle #1629 and SIV-24 booster #:95, consisted of two panoramie
cameras, two Stellar-Index cameras, two Mark 5A recovery capsules and
a space structure to enclose the cameras and provide mounting surfaces
for all equimients. Figure 1-1 presents an inboard profile of the J-34
payload system, This Corona "J" system is designed to acquire search
and reconnaissance photography of selected areas of the earth from -
orbital altitudes., The planned missions were 4/5/6 days -1 and 7/6/5 -2
with no inactive period. ' S _

B. MISSION DESCRIPTION

The payload was launched from Vandenberg Air Force Base (VAFB)
at 2128:18 Z (1328:18 PST) on 14 January 1967. Ascent end injection
were nomal and the achieved orbit was within nominal tolerances. Track-
ing and command support was effected by the Air Force Satellite Control
Facility consisting of tracking and command stations at

under

central™tontrol of the Satel st Center e, Californisa,
Mission 1038-1 consisted of five days operation and was completed by air
recovery on 19 Jamuary 1967, Mission 1038-2 was completed with an air

recovery on 26 January 1967 following seven days of photographic opera-’
tions, . -

The comparison of the planned and actual orbit parameters is
tabulated as follows: :



; .
N
B i .
ORBITAL PARAMETERS - . i
B L - c ’ PR
S e . , c .- o= o - - _ . s 1 . L
o SR — . Orbit L2 Orbit. 120 ; "l
-Parameter o -+ Predicted :  Actuals Actuals T
 Perigee (N. M) - 99.83% 96,94 98,505 T
Apogee (N M.) 204,925 208,05 204,100
Incliniation (Deg.) 80,00 80,075 - 80.074
Perigee Latitude (Deg. N,) 20.35 29,232 46,518
Eccentricity - 0,014623 0.015% °~  0,01471

C. PANORAMIC CAMERAS

Both instruments operated satisfactorily. The image quality was
degraded by atmospheric conditions, The slave camera starboard H,O,
imagery was veiled. : :
'D.  STELLAR-INDEX CAMERAS |

Both instruments produced aoceptable imagery for data reduction.

_ The clock, instrumentation, comma.nd MU and thermal- control
Bubsystems performed satisfactorily throughout both missions.
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SECTION 2

PRE-FLIGHT SYSTEMS TEST

~ ENVIRONMENTAL TESTING

£

Test Objective

As a standard procedure, the J payload systems are subjected to
thermal/altitude envirommental testing which simulates orbital
environnent. One of the purposes of this test is to demonstrate
the system susceptibility to corona discharge, Such discharge
fogs the film thus degrading the Operational photography,

General Test Information

The J-34 payload system was subjected to apn envirommental HIVOS
chamber test from 1 through 8 March 1966. A complete "J" mission
was simulated, The -1 and -2 missions consisted of approximately
3000 cycles per mission per instrument. Camera internal operating
pressures ranged from 0,5 microns tc 80 microns., This system was
the first to incorporate the new "double intermikx" command system.

Panoremic Camera Performance

The dynamic performance of both instruments was satisfactory
for the center of format switch, lens rotation and film transport.
The 99/101 percent clutch ratios were 6/6 on both instruments.,

Instrument cyclé reriods were fast during the first 8 orbits .of
the -1 mission and excessive coasting was noted. These anomalies
occurred when temperatures were high (100°F),

The slave instrument payload had scratehes which were traced to
the payload riding on a roller flange after mamual hardling
during a test interruption. Both instruments produced material
completely free of coroma. All recorded ran instrument data was
excellent, . ' ‘

S
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Stellar/Index Performance _ g e Q‘;-
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Lt ¥ al Bk
The S/I instruments oPerated satista.ctorily.. Examination ot the.. 5 5’?
payload on D-93 shewed ‘one instance of stellar shutter: malm.nctioﬁ e ;-}.‘
(high density)., Instrument D-90 had 26 frames. out of 452 frames. 3._’."':'.“.l '
affeated by corona. The corona density was within’ a.ccepta.ble density “f
levels, The stellar shutter D-93 wag checked over' a.nd certitied. to ‘o
be acceptable. - CL - :

!

This "J" system was the first to pmv:lde S/I control frcm the i ":.'_:‘.’.
slave instnment The smear pulses on the slave payload were ' =
normal. ’ . ci

La T

Clock Performance

~ Tanﬁerature Samag A

‘miasions are uated below~ L

- _:_-_.?._'_'M:l-ss-i‘o-‘i:f'_ *

‘The clock accuracy was 'satf;r;ctory. The clock readouts were
correlated with .the IRIG "C" time and the results a.re shown In
Table 2.1, R , R

\A

- Command aﬁd' Instnmenta.tion Perférma’nce ‘e"f":: o U

The :lnstrumentation functioned normally. The comrnand systen wa.q T
satisfactory except the V/R delay stepper svitca ¢id not home -
with brush 14 in orbits 13, 14, 15 and 16. The transfer “from> - ¢
-1 to -2 vas accompliahed by the secure real time ccmma.nd (xz.sa)

._;_
-

Pressure Make-U'p System Peri’omance il - .-‘.E:'._'

* -7. B3 : . '.‘-_.— _, ‘% e _\“?_-: - ‘;..-J‘-f
The RMU °P°1"t¢d mma.lly The” 'We!‘aae ga.s consumption on both
missions was 7.92 psi/min,  The pressure ranged from Bi) microns‘"
during- operatea to O Snicrons with the :Lnstmmenta ofr__’ R R

Avera.ge instrument temperatures

-1 M:lssion-’ B

1
y .



B.

. -

RESOIUTION TEST
, _
Resolution and theodolite ‘tests of the J-34 system were completed
on 6 April 1966. Results of the thru-focus resolution tests of pEn
instruments 192 and 193 ‘show, the following charecteristics- ’

' MAstPAN INSTRUMENT NO.‘192

Meximum high contrest resolution 169 11nes/mm at -0 000 l""
" focal position, ‘ -
Maximum Jow contrast resolution 112 llnes/mm at -O 001
focal position.

SLAVE INSTRUMENT MO, 193 ‘

Maximum high contrest resolution 165 lines/mm at -0,001
focal position,

Maximum low contrast resolution 119 lines/mm at -0,001
focal position,
The resolution test date for both instruments as shown in Figures 2-1
and 2-2, has been reviewed and appears normal in all respects, The
demonstrated resolution perfonnence meets the system requirements
specification.

LIGHT LEAK TEST

The first live payload light leak test on the J-34 systém was per-
formed on 19 April, This test was the first in which the test
exposure was increased to 90 minutes (from €0 minutes), This exposure
produces on the high speed test film a density equivalent to the
density that would be produced on flight f£ilm by sbout 90 percent of
the computed direct solsr illumination reaching s system in four orbits,
Since portions of the system do not see this solar illumination or are
affected primarily by the lower intensity albedo illumination, such
conditions are considered in the evaluation of light leak effects
However, this first light leak test showed severe fogging at several’
points on the film from felt seals on the slave instrument drum, and
minor fog from.a leak at the teerdrop fitting Just forward of the +
fairing access door,

After correcting the teardrop leak and reworking the slave felt seals,
a second light leak test was run on 25 April. The 90 minute sosk wasi
also used on this test, 1In addition, the instruments were cycled at
high speed to the sit position, This procedure causes the instrument

- _&:‘ .
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“+ gean ems (stovepipes) to cane to rest near the start: of scan pc)si-, PR
= ° - . tionm, which is the nomal eit position during flight operations. ; S
cteT Y In a1l previous J system teats, cycling to the sit ‘position has been Y
" .. done at low speed which causes the scan arms to come to rest at’ ‘the .
©'s. .0 ., "home" position near the end of scan,  The effect of- this m'ocedural
s7ws. 7H7io change is that ‘the scan ari tends to sbecure leaks from -the out;ut
S edge of the drum. - The resilts. from the second light leak test ./,
DR ';Lverified correction of the téardrop ledk but showed severe: lee.ks AT
‘ ':frcm the felt seal at the. input side of the slq.w(e 1nstmment *Theae SR
‘lesks also produced minor fog on the master film'in the" area where
S T K this £ilm passes’ ‘the ‘slave instrument,  On the basis of.our regular e
S T , eva.luation criteria; the system freedom from light 1ea.ka.ge “was a.ccept- )
-+ . . able, except for the sla.ve 1nstrument drum ares which vasg not accept-
Hd . able. . ; . . o . - ‘ o ,'3_‘,'

Light lea.kage from the drum area of the m.a.i.n instmment has seen a contin- ,

‘uous problem of the J program, It has been the primary ‘reason for - '

rework and retest for light leekege qualification at A/P, While

some minor improvements have been made, the problem will contimue-

until edequate drum seals are provided., Although rework of felt -

seals has enabled systems to pass the light leekage tests, flight o

results suggest that creep in the stretched felt seals has effectively”

undone the rework. As a result of flight performance evaluations, ’

Boston Las Investigated the problem and concluded that simple modilj:.a.-

tions to the felt seals will solve the problem, Although a Boston-

ECO is expected in the near future, no adequate felt seals are presently

available, . R

Since all of the severe fog from the felt seals is within three’ frames

of the end of pass, and since no effective means for correcting. the

problen is available the light leakage requirement for the salve -~

instrument was watved and the J- 3k system light lea.kage performance
 was considered acceptable for flight f .

D33k FLIGHT READINESS AND IDADING EVAIUATION B
The final Flight Readiness Test payloa,d vas processed and evaluated N
on 6 Jamary 1967, The test payload showed that the mnctioning and
data recording ot both pan 1nstmments vas acceptable for flight . _*'i |
;.lmdinS- . . ST e

Master Instrument No. 192 showed two notable derects. : On some (but
‘not all) frames there was distinct banding of. fogged ma.i:n ‘fodmats.:
‘.. Acheck of timing maxk ‘spacing showed scan’ head velocity Var, ations :

- of up to' 20 percent in’'such frames, Such variations in -scan ! locity

occurred frequently in early "J" gystems: but no direct correl:ation with

quality degradations has been ‘established, ' Since a check of .the sean
am-lens latch mechanism showed normal- operation, the ba.nd.iné is. cgn- AL
sidered to be w.ithin acceptable limits.- Also on the Master I;nStrument,

o . L . zzj IS



it was noted that a film rail partially obscured the timing marks ;-

for ebout one-half of the scan. This condition was not expected :

to have any significant effect on use of the timing record, Pay- -

load from Slave instrument No, 193 showed excellent data record- .-

ing and no indication of functional defects.” A slight mimus'@ .
density stresk was noted in the pan forwat from scraped emilsion- * ', .
- on the-exposure slit. This scraped emulsion was removed before, : - .-

. flight losding. - . . c o el oa o DR R

Rail scratching of both pan instrument films vas average from . - = -
irboard (data'block) rails and much less than average from out- , ~ . °
board rails, Although the system does not have polished rails, .=
the only evidence of emulsion buildup was slight shadows .at one - - =
or two shrinkage markers on each instrument, It 1§ noted that -~
humidity of the work area was much less than usual (20% to 304 .
rather than 40% to 50%) during readiness and loading operations.

Iow humidity appears to be very significant in minimizing rail
scratches and accumulations of scraped emulsion, .-

Since this system is the firat to be prepared for flight with

full Fhase III procedures, this was the first time that a live

£ilm bench test of S/I units was made as & part of the Flight
Readiness Procedure. Ten cycle samples from each unit were

processed and evaluated on 5 January. These s:upl:s showed normal
operation of Stellar and Index components of S/I nnits D-93 and b-90,
which were installed for flight in the "A" and "B" positions respect- .
ively.

Ioading of the main instrument supply cassettes proceeded in a

routine manner on § Jemuary, Sensitometric samples of all flight
payloads were prepared and showed acceptable characteristics.

Since flight payload from the J-38 (FG-2) system had shown

abnormally high base-plus-fog demsity, two simulated "full"
processing samples were prepared from both main instrument flight
payloads,  The flight samples processed at the "full" level showed

lower base-plus-fog densities than the manmufacturer's control '

sample. It .is also noted that these samples showed the highest =
maximum densities that we have ever observed on type 3404 £ilm,

Maximum densities of 2,81 and 2.85 resulting from one of the full - .
level processes can only be considered advantegeous in that they - . . =
represent ‘an extension of the effective exposure range, - SR

Final tracking and light lesk checks were completed on' 9 Jemuary, " it o
During the tracking tests, it was noted that there were distinct - .
and continuous scratch-like stresks in the back coating of both .. . -
main films, Similar, though less severe; marking has been noted S
during flight loading on many rrevious systems, . Such marking has -
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" been described by the manufa.cturer &8 an unavoidable defect in

the manufacturing process which produces no defect whatsoever.
in image quality., Microscopic examination by Performance Evalua-
tion of both.processed and unprocessed £1ight samples supporta
t.he statement that .'unage quality is not a.t‘fected ' ,

C o

'I'he final light lesak chécks Lshowed an exceptional freedom from N

J.ight leakage, - . PRSI & T

;u‘ .‘. "

The J-34 system was certified for flight on 9 January.

COt-MENTS

The J-31+ payload system was ‘the firat system to utilize the full
Phase TII concept (Factory to Pad), .

Syetem testing was completed on 21 June 1966 and the payload system

- went into Phase I storage. The eystem was removed from storage on

2 August 1966 for 90 day recycle testing, The system was returned
to Fhase III storsge on 11 August 1966. The system was removed from
storage on 7 November 1966 for flight preparations. The flight date
was cancelled and the system was retur.cd to & pariial Phase IIT
storage on 29 Rovember 1966, The system was removed for flight pre- -
arations again on 27 December 1966, All flight preparations were
completed and the system was shipped to VAFB on R-3 for launch
preparations, All confidence tests were completed a.nd the system
was launched on the scheduled date, . : |

10
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SECTION 3

 FLIGHT OPERATIONS

- .
i ¢

A1l la.unch ascent, and injection events occurred as programmed how- - . .

ever telemetry L'.'mk IT failed to turn on during ascent and was inopera-
tive for the remainder of the flight, The orbit achieved was within the
3 sigma dispersions, A o

Both pancramic cameras operated satisfactorily throughout the f‘iight
Average cycle rates for both cameras deviated from the pre-flight cali-
brations by less than 2 per cent,

Both the -1 a.nd -2 Stellar/Index cameras and the clock system perfomed |
satisfactorily throughout the flight,

The AP command systen fa.iled to respond once to real time command (RTC)
11 and once more to RIC 15 during the -2 mission.

The -1 mission thrust cone skin temperature sensor was inoperative for
the duration of the mission,

The Pressure make-up system operated satisf‘actorila throughout the
flight with 690 PSIA supply remaining.

The on-orbit internal temperatures were slightly higher than recent
systenms,

Both recovery sysiems operated normally throughout the flight,

Kik-Zorro 38 (early A to B switchover) was utilized on Rev 72 snd
performed satisfactorily, :

The orbit sine function generator (OSFG) performed normally for the
duration of the flight,

The -1 mission was successfully terminated on Rev 81 by air-cateh
recovery and the -2 mission was campleted by air-catch recovery on
Rev 193,




-~

PANORAMIC CAMERA PERFORMANCE =

Both panoramic cameras operated nomal]y throughout the mission,
Cycle period data for the engineering passes monitored are tabu- -
lated in Table 3-1, Camera system dynamic operation, 99/101 per-
cent clutch operation, start-up, shut-down, and transport functions
were normal for all passes monitored, The cut and wrap operation
and transfer to the -2 system occurred as programmed, ‘utilizing the -
Kik-Zorro 38 (early A to'B switchover) command, :

The panoramic f£ilm was exhausted on Pass 183 frame 55 and frame L
for the Master and Slave cameras respectively

Panoramic Film Consumption-Cycles e
: Actual -

Master Slave

) Sample off-Spooling 20 20
Pre-Iaunch . o 126 125

-1 Mission _ 2869 2870

-2 Mission 3029 3034
Total 6oLy €049

FMC Match

The V/H ramp to orbit match was a.ccepta.ble throughout the flight
The following settings for RIC's 6, 8, and 10 were utilized to
obtain the optimum FMC match duri_ng the flight:

RIC Comnands - Remarks

§ 8 1
RIC 6 5 6 Lsunch thru Rev 3
Fositions 7 3 T “Rev 4 thru Rev 92 _
6 4 7 Rev 93 thru the end of the mission
15

Wc/-



STELLAR/INDEX CAMERA PERFORVANCE

Both the -1 and -2 Stellar/Index cameras operated properly on
all engineering passes, .

INSTRUMENTATION AND COMMAND SYSTEM PERFORMANCE

The instrumentation and command systems operated properly through-

out the flight with the following exceptions:

1, The -1 mission thrust come skin temperature sensor became
inoperative between tte mating confidence end the launch
countdown and remained inoperative for the 3uration of the -1
missicn,

2. The AP command system failed to respord to an RIC on two
different occasions during the flight, Cn both Dasses the
vehicle command tone verification monitors indiceted mormal
vehicle decoder cutpat, Additional commands were issued and
the command system responded normally on both occasions to
stvp command. to the desired terwinal poviticas.

The first missed coomand occurred on pass 169 RIC 11
was in position 11 and one command was issued step RIC 11
to poeition one, However, the command was not executed,

The second missed command occurred on pass 177 Ric 15
was in position 13 and 12 commands were {ssued p BIC 15
to position 9. EHowever, the 9th command was not executed,

f

CLOCK SYSTEM PERFORMANCE

——.

data, |

Pressure make.up system performance was normal throughout . &
mission, Average gas consumption was approximately ‘9.Q;_psi/n_1:[n
for the 223 minutes of total operete time, The system had a -
surplus of 690 PSIA at the end of the nission, L

16

mc/— |

. ~"- r - B
Clock system operation was normal for the. tl1gnt, |
Good correlation between the flight clock and icking: .
Station time was obtained, Table 3-2 contains a iation

K

-5



. the Master and 89°F on the Slave to'a low of ‘T5%F on the:
- 69°F on the Slave, . . :. - 7. 40 s SO0 A

.
L T P
RS i -

 Dempersture data for th cquisitions are includsd
The average instrument

4
;

. He _155.-"'1';‘,‘513'3-_3- =
ratures renged from a high of 97%F on ", -
Master and ¥

) I %

/ er ‘approximately ©
10OF higher than the J-2k rayload system, even ‘though the orbsts - - '~

e

The average J-3k% ‘peyload system temperature*s‘, were

! LA e

on 14 January 1967 and ‘the J-24 payload system was launched af | -
14131 PDT on 22 September 1965. Mo explanation of this differtence

in ‘sverage payload system temperature is .ava‘ilable.'-“-'_'Af'-'detal_iIQd !
analysis is continuing to ascertain <the causes of ‘this anomaly, ’

. were’ the ssme. The J-34 payload system was launched ;a‘;‘t""l-3=733_'§?8‘]'.‘ S
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., SECTIOR 4

MISSION 1038-1 RECOVERY SYSTEM

- SRV #719 was received at A/P on 27 OCtober 1965. The‘i
receiving weight was 152 15 pounds. After modificgtions and
Vincor;oration of Outstanding E.Q.'s, the SRV was delivered to
Systems Test for incorporation into the J-3k4 system;

The capsule was delivered for shimment to VAFB ﬁn !
10 January 1967, ' |

The -1 recovery capsule was successfully recovered by
air-catch on Rev 81 at 15:31 PST on 19 Jarmuary 1967. All re-
entry sequence of events monitored appeared nomal and oécurreé
within tolerance, The capsule impact point was very close to
the predicted impact point,

Predicted 25° 59,2t N 155° 51.3* W
Actual - 26°03.0' N 155° 54.0' W

The re-entry sequence of events is contained in Table k-1,

“t



"Event -

- *A;ﬁn

' ?Tif&ngfer

'Ele'cti-ic‘a.l Disconnect

Sépa.ration
**Spin

Retro

Despin

T/C Separation

*¥¥%"G" Switch Open

Parachute Cover Off
Drogue Chute Deployed

Main Chute Bag Separate

Main Chute Deployed

Main Chute Disreefl

From Separatibn
*x From Elect Disc.

%% FromRetro .

MISSIOH 1038 1l

oo

RECOVM SEQUENGE OF EVENTS

. TABLE 41

. Delta Time "
‘ . +Actual Nominal
: T .-1.-,"
&.'f6;96‘-_:"«770+1. V
Cnes” 2.0 25
0.87. 900 sods |
-0.80
3.31 3.4 +0,30
7.55 7.55 + 0,45
10.75  10.75 + 0.59
1,53 1.5 + 0.15
479,34 482,8
33.61 34.0 .+ 1.5
0.58 0.63 + 0,08
12,21 10.0 + 3,0
-2,2
0,52 0.52 + .13
k.61 k.5 + 0,80



| SEOTION 5

. _MISSION 3.038-2 RF.EOVERY SYSTEM

S
. 3.
":c_ K

s
. ' .
B e s e S

SRV #720 vas received a.t AfP'on 27 October;, 1965 et’ a receiwing i A

- weight of 150 25 pounds. After modifica.tion a.nd 1ncorporation of qut- .

: J standing E 0. 's the ca.psule was delivered to Systems 'I'est for 1ncorpora-

tion into the J-3h system. _ EE : l ' ‘
The capsule was delivered for shimment to VAFB on 10 Ja.nuary 1967. “
The -2 recovery capsule we.s successfully recovered by air-catch

on Rev 193 at 15:38 PST on 26 Jamuary 1967. All re-entry sequence of

events qlonitored appeared nommal and occurred within -tole_ra-nce. The

capsule impact point was very close to the predicted impact point,
Predicted - 23° 5.7t N 169° 12,06* W
Actual .23%430' . 16°0L,0' W

The re-entry sequence of événts is contained in Table 5-1, -

2 -




MISSION 1038-2 ‘
: Rncovm SEQUENCE OF EVENTS
_;'.' . - : ) -——-——-Dem Hoe |

S

| *Am N
" *Transfer - : 2,00

Electricel Disconnect , 0. 74

Separation
*#*Spin : ' o 3.uk
Retro - e 7.68
Despin v | 10,47
T/C Separation ©Lby
*¥%x"G" Switch Open : ' 514.66
Parachute Cover Off 3381
 Drogue Chute Deployed ' 0.5T
Main Chute Bsg Separate . 11,43

. Main Chute Deployed _ - - 0,57
. Main Chute Disreefed R 'Y,

* me;éepamtion | .
_ % From Elect, Dige, .
o WEE F‘rom Retro

=

TABLE 5-1

:-'”_ttEvent' '_ , S C M A°t“"'1

| 'rr.q

oo
el Ll
Nominal

-'.-L
625'

l+

2,0

l+

.900 + 0.43

-0.ko
3.4 +0.30 _-
7.55 + 0,45
10.75 + 0,59
1.50 + 0.15=
220.7
34,0 + 1.5’

0.63 + ,08

10,0 + 3,0

- 2..2.
0.52 + 0,13,

L
-

g e e
R S

.
ey

1,50 0,80 - ..
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SECTION 6

1
i
I
i

MISSTON 1038 PANORAMIC CAMERAS

COPONENT ASSIGNEN? .

- . T o 7 Master (Fvd)
- Component . o ' ) Serialr Nl;mber
Main Cemera . . 192 |
 ¥ain Camera Lens o 1792435
Supply .ltioriz';-n"Cam;ra , 28h—Gé

Supply Horizon Cemera Lens E12858
Take-up Horizon Camera 29465
Teke-up Horizon Camera lens E12881

- Supply Cassette 8044

CAMERA DAT/. AND FLIGHY SETTINGS

Main Caxiler&:

Lens 24" £/3.5
S1it Width 0.225"
Filter Type ‘ Wratten 23A
Film Type (Eastman) 3404
suppiy Horizon Cameras _Port

Lens 55 mm £/6,3
Aperture Setting £/6.3

' Exposure Time 7 1/100 second
Filter Type - Wratten 25

26

Slave (Aft) .~ .
Serial Mumber . -

E12857

93
1982435 :
| 291-06 -

L]

*

291-G5

- E12852

5C-Lk

24" £/3.5
0‘ 175" )

Wratten 21

- 3hol

Starboard

55 mm £/6.3
£/8.0

1/100 sééon;i‘ o |

_ ’._Wra.tten' 25 -.



B e e T
. . . : [T P

‘Take-up Hbﬂzon Camers, - Starboa.rr-l ' Fort_
| | Master (Pwd) Slave (Aft)
Lens - STt S5 mm £/6.3 55 m /6,3
Aperture Setting . ' t/8.0 /6.3 )
| Exposure Tme. - 3/300 second 1/100 _-sgcc_trn’d-l
- Filter Type Wratten 25 © Vratten 25

C,  POST FLIGHT PERFORVANCE EVALUATION

_ The overall image quality of the misslon was not as good as observed”

- On recent missions, The cause of the generally roorer imagery was the atmos-
pheric conditions, The percentage of clear terrain areas, observed in the
index camera phot.ography, was umusually low. In certain isolated instances
the quality of the photography approached trat of recent missions, This )
fact tends to substantiate that atmospherics degraded the imagery, - '

The master film record had a crease beginning on frame 139 pass D-38
and 1t left the material on frame 141 at the time-track edge. The crease
extended one quarter inch into the format. This defect is explained by
tension transients caused by & splice located ip frame 142, '

There are certain characteristic anomalies that are considered iinherent

to the operation of the J-1 system, The degree of degredation is minor, and
they are continually being monitored to brevent Increased severity, 1In this

The starboard horizon photography of the slave instrument was veiled
from pass D5 through D-85, at which time a gradual closing begins, The .-
imagery was clear at the end of the mission. The horizon boots were Properly
Peinted and checked rrior to flight, _ ‘ _ . -

—— W Ll



SECTION 7

MISSION 1038  STELIAR-INDEX CAMERA

- cmmom ASSTGIMENT

| Component
Camers
Index Caﬁera Lens

- Index Reseau
Ste:liar Camera Lens

Stellar Reseau

B. CAMERA DATA AND FLIGHT SETTINGS

Stellar Camera:
Ieﬁs
Exposure Time
Filter Type

Film Type (Eastman)

Index Camera:
Ilens
Exposure Time

Filter Type

Film Type (Eastmen)

-1 Migsion
Serial Number

D-93
819192
86
11910

112

85 mm £/1.8
2 seconds
None

3L01

38 m £/4,5

1/500 second -

Wratten 21

3400

-2 Mission

Serial Mumber

D-90

819958
111

0742
108

85 mm £/1.8
2 seconds
None

3401

38 mm £/4.5

1/500 second

Wratten 21

3400

o



. €. POST FLIGHT EVAIUATION

 The -1 mission stellar camera operated pb_mali& exéeﬁt fora
double exposure on frame 229, Approximately 50% of each format is"

affected by fldre, There are an average of .10 ‘stellar images per ‘

format. The images are elongated rather than points. :The last 13

frames are affected by the usual scratches, gouges,” and pinholes . < ‘

associated with film depletion, 7 S _ _
_ - The -1 mission index camera produced good Imagery. - Freme 229
" was double exposed, : _ -

The -2 mission stellar camera operated Qsatiafactorilg_.kppro:éi-
mately 20% of each format wes affected by flare, There wWere
approximately 10 stellar images per format and they were elongated,

The -2 mission index camera produced g00o4d 'image .qualitj}. .
Frames 4 anl 16 are deubie exposed in this camers and the stellar
camera,



SECTION 8

PANORAMIC CAMERA EXPOSURE

The Master camera contained a 0.225 inch wide slit and a Wratten
23A filter while the Slave camera had a 0,175 inch wide slit and a -
Wratten 21 filter, These conditions placed the nominal expos
the full"processing and intemmediate curve as published by&
for 3404 emulsion, :

The frequency- distributions of the solar elevations and solar
ezimuths encountered during the photographic operations are shown in
Figures 8-1 to 8-4, .

The rominal exposure times of the Master and Slave cameras are
shown as a function of latitude for passes D-8, D-72, D-136, and D-18k
in Figures 8-5 to 8-12, The predicted level of processing for the
original negative is based on the in-flight performance e is
tabulsted below with the processing levels reported b“for
=1 mission and -2 mission by APSPFP,

% % ¢ %

Mission Camera Primary Int, Full Transition
1038-1 Fwd Predicted 0 21,6 78,4 —--
Reported 2 10 76 12
1038-1 Aft Predicted C 22 78 ———
Reported 1 7 81 . 1n
1038.2 Fud Predicted 1.k 36.4 62,2 ———
‘ " Reported 0 10 81 9
1038-2 At Predicted 3,1 28,9 68 ———

Reported 0

g 0 6

30
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" PROCESSING AND EXPOSURE ANALYSIS
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photagraphy™ Y.
1038-1 and 1038-2 received & m rating of

below of the average MTR/ATM resolutidm
length of .the nicrodemibune‘aez ll.ﬂ:‘

' MISSION < CAMERK’

1038.1 Pl
1038.2 Ped
1038-1 - Aft -
1038-2 Aft

m deta.:lls ot tho neaszu-anant.an&
measured and target locations sre tully
report published by AFSPPF and are thererore mt :[nc]nd.ed in thfs

report




‘Ihe vehicle attitude ermrl
_ derived from the reduction of thg
tude data s mppueatoalzb;

are calculated at the A/P computer fueii:ttr
the frequency distribtution .of the ratés aid e
11-6 shov these distributions for Mission 10

5
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The sunmary table belcw ].tsta“the nnima,_.____ e érrors and

that were experienced during 90% of the WD canerﬁ“iﬁobognﬂnc oyenou

excluding the first six frames of each opera.t:l,?n, dnd the to‘bal ra.nge or

the errors and rates,

j_a_l_ﬁ: b oo

Pitch Frror (°) 0.22° -0, !

. Bl Emor (%) 0.3 _.,.-9_;5.Q=:,*:or'+o*?

e Error - () 298 7 3.%“"%3%;'

Pitch Rate (°/br) 18.67 -3k to +98 -

e . Roll Rate (°/h.r) 33,66 _-60 %o, 122

Yaw Rate (O/nr) 39.91 =70 to +’¢0

The panoramic photography wvas not degru!ed by the uttltude couﬁz;ol 3
system, S Tead
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LEEA

The frame ccrrehtion
bimrytimewordoruchrrmﬂf" gt
been agsembled at A/P which calculates the
and compares the camers cycle,¥até,wi 'ﬂlﬂl. :
V/h miematch. Thip date {s copbined witkf the wil
and rate values of each frsme and the rreb.errs
tion at the lattitude of each. &m,@?s_
along treck and cross’”éuk “IMO’ m'or ;
tion that can be acquired by a camers : gar
system capabilities,

of the overa.ll system ©
V/h errors and resolution
calculated and plotted in Figures 12-1 tnrough 12-16.
in the data for the pancramic cameras 13 the relult of, thc d:lrterqt
slit widths used du.ring the miasion_ and the res ng slover.

time in the m cmra. ookaf

=t 3

'Ihe sumry shown in ‘I'able 12-1 yresents maximm”
errors and resolution limits that existed during 905 of the pln
operations and the total range of va.lnes Quring all of rati ulhl i
were computed, Ty veo M Ko Rizeny =D
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“' tometric control £1lm;%: The result

‘-L_-'. ,;--.‘.é*f ) ““ r':_‘-‘ .

total radiation receiveﬁ. a.t the ' ' Both .
been irradiated by IMSC at various levels a.nd thabue plut :l'og demi
recorded after controlled procesaim. L= ey e

Following recovery the £ilm dosimeter pa.e_.lteta a.re-med a.t
and processed with a pre-flight sample of the stiag-film

of the dosimeter strirs is used to asdertain’ the

The table below presents the base plus fog md.i:gs tor the do-mm%
strips a.nd the re.dia.tion Level equiva.lents. 3 e , S

Emlsion

Type 3401
Royal X Pan '



- functions _-lgm m
main cane;n ‘door 3pera.‘b:l.o

g
- .

The relia.'bility est:!.mtes ot this secuon deal uc:huively’wi
Tayload, Fallures to achieve orbit or vehicli
exclnded, BRecoveries before a complete miss]
considered as full missions providing tha.t
Teasons noti, comnected with payload

.in the reliability estimate eaIquahon. inhe "y

ical functioning are considered;

F e Ik

operations, The secondnry mission functions are
excluding catastrophic open shutter fai.'!n.re lode unduu-y
and stellar-index camera opera.tion. A sum
thhbhlﬁ,-l. ey

Panoremic Camera Relia‘bility

Bemple Size - 16T opportunities to opemi:e. 5
One failure - 8/I Prograrmer on systes J-19, _ .-
Assume - 3000 cycles Per camera per mission; .- '" . :
Estimated Beliability -~ 99.05 50$ conﬁdence 1m1.

Main Camem Door Reliability = - <L

* &nplesize-ssmchsx ‘doo
Bstinated nemmt-y 99.4% a.‘b 50)‘»



hylmd Gomul.i

‘-ﬂ. et—‘__

Estimated nenabmey of Pay].oad.
50$conr1dence1eve1“. :

Recovery System neliahili‘l:y
SO T5 opporhmi.tiea to ret;

1l raﬂnre
Bstimated Reli..bﬂity 91'.8$ at sof eonrmw:e 1eve1

ol T
LK Lol

Sample Blze = 23‘,3&)
Mumber of failures - & R
_ Estimated Re].ia.bility 91.9$ at 505 eonridencm
“H,.‘.!.%-*h -"”'\'d" ISR TN "P‘“’i)‘f’*-hm'.‘. '

' : " Horizon Camers nenabnﬁ:y

Sample includes J'S l.nd up R A
Bample size: 94,500 B

Estimated Rellability of ‘Single Ca-era. - 9

level, e

. Estimated Relisbility of Four Horizon Canem ét' a '.
- Recundant System = = 99. $ at 501 contidgnce lmrel. :
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