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SYNOPSIS

Leunching of Mission 1028 (J-26) occurred at 21067 on 24 Decexter 1965.
Recovery of both SRV's (Satellite Re-entry Vehicles) was achieved ty air
cateh -- the first at 00152 on 30 December 1965, and the second at 23257
on 2 January 1966. The mission accomplished 57 operational, 11 domestic,
and 9 engineering passes.

Both panoramic and stellar cameras functioned properly throughcut the
mission. The index camera on the 7irst phase of the mission (102£-1) was
also operational throughout its portion of the mission. The shutter of the
index camera employed in the second phase (1028-2) Jailed to close on ‘rame
1} and remained cpen throughout the mission. Therefore, no usable irndex
photography was obtained on the second half of the mission. The forward
panoramic camera was subject to intermittent failure of the freguency mark
track throughout the mission. An area of out-of-Zocus imagery at ~he supply
end ¢f the {rame is present on 2 passes of the forward record. The a7t
panoranic footage was affected by an extremely slight 1loss of optimum focus
along the frequency mark edge of numercus frames throughout the mission.
All horizon cameras operated properly; however, the veiled imagery noted on
previous missions was present.

The photography on this mission is considered to be of slightly better
quality than that obtained on the last few missions. A Mission Information
Potential (MIP) of 85 was assigned to both portions of the mission.

The interpretation of the material is limited by cloud cover which
degrades or obscures approximately 30 percent of the photography. Snow
cover and c¢loud shadow also reduce its usability.

Despite the failure of the index camera on 1028-2 and the presence of
minor anomalies, overall, the mission is considered good.

Nandle Yia
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GENERAL FLIGKT DATA

1. Launch and Recoveryr Dates

Launch -- Mission 1028<1: 2L December 1965/210€7
Recovery -- Mission 1028-1: 29 December 1965/0015Z
Reactivation -- Mission 1028-2: 29 December 1965
Recovery -- Missicr 1023-2: 2 January 1966/2325Z

2. Orbital Parameters

Mission 1028-1

(Rev L2)

Period: 90.775 min.

Perigee: 97.£55 nm

Apogee: 243.530 nm

Eccentricity: 0.02020

Incliration Angle Deg: 80.21€

Perigee Latitude Deg., M: 28.L42
3. Photographic Operatiocns

Pass Information
Mission 1028-1 Mission 1028-2

Operational Passes 28 ' 29

Domestic ‘Cperational 1 0

Demestic 5 5

Ingineering . 5% N
*Includes one complete pass which was edited out.
4, Recovery Fevolution

a. Miscion 172%-1: BL

b. Missicn 1223-2: 1LiL

-0 -
Handie Yia
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PART I, CAMERA OPERATIONS

1. Forward-L-ookinz (Master) Panoramic Camera No 17€

The forwerd-looking pancramic camers functioned properly thrcughcut <o
mission. The phetozraphy was, however, affected by the following degraia-
tions.

a. Degradation o? the thotosraphy by foz patterns due to lizit

leaks was exiremely miner. The loeation and confliguration o these
ratterns are shown below.

Approximate Location of Fog Patterns

1. First frame of camers operation (present on only the
first frame of a few passes).

2. Fifth frame of camera operation (present only at the
beginning 0F some passes).

2. Present at the suvdly end of tre last frame or the
tare-ur eni cf the rirst ‘rame of & 7ew passes,

4, Present on the first frame of pass 1lD.

t. Ar erea of out-of-focus imagery was detected at the supply
end, camera numter edge ol the format in passes 130D and 131D. The
cut-of-focus condition is first noticesble in frame 12 of pass 130D
vut the Zersrgiation is slight. The condition becomes progressively
more severe ani reaches maximum degradation by frame 15. Thereafter,
the jegree o severitiy remains fairly consistent, being slightly less
ir. some irstarces. The cut-of-focus area thus continues through
rrame =5 ¢ pass 131D. Tt is rot present in frames 86 through 111 o~
pass 1317, byt is detectarle in frames 112 through 127. The degrada-
tior in :rame 127 is slizht and there is no out-of-focus area presernt
ir. an sigcoeeiing frame. The maximum area affected by this conditicr

Handle Via
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‘i1s & band which extends approximately 4 inches to the right of the
supply shrinkage marker, is gpproximately 0.5 inch wide, and is
adjacent to the camera number edge of the format. Beglinning close
to the supply shrinkage marker it extends approximately half way
across the width of the format area. The shape of this area is
illustrated bvelow.

Joe L

Pitch measurements {measurements between the film edge and
format edze at each end of the “rame) show that the format has a
greater bias in those frames which display the focus degradation.
The location of a manufacturer’'s splice in frame 50 of pass 130D
suggests the possitility that either & change in film tension due
to the adhesion cof the splice to a successive film wrap or a bias
in the joired material caused a slight mistracking of the film.

¢. Fine emulsion scratches located under the camera number
Just inside the format at the binary edge are present on most frames
of the mission. An occasional series of short, fine, emulsion
scratches oriented parallel to the major axis of the film is located
at the take-up end of a few frames.

d. Dendritic static discharge traces are intermittently present
along both edges of the film throughout the mission. The frequency
and severity of traces on this mission are considerably greater than
on recent missions. Cause of all the static discharges is unknown.
Although the number of static discharges noted during the pre-siice
operation wasz greater than normal, the increase was not significant
enough to explain the numercus discharge traces which slightly
degrade the material.

e, A series of crimps, indented from the bese side, begin in
“rame o c? pass 22D. These crimps join to form a continuous crease
which runs ¢f of the !requency mark edge of the film in frame 67.
Associgted with these crimps are emulsion c¢racks and abrasions. A
manuiacturer s splice located in frame 64 is suspected to be the
cause ¢! tre crimps, crease, and agbrasions. Pitch measurements

Kandle Via
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indicate -no .extreme bias in’the platten area during exposure. It
is quite probable that the material was creased during the splicing
or spooling process. An illustration of the orientation of the
crease follows.

FaN A == '\/“ d
FRAME 67 - . LR FRAME 66
- 1.08"
- 3 - - - r —————————— —_

2, At-Locking (Slave) Panoramic Camera No 177

The aft-looking panoranmic camers operated properly threoughout the
migsion., There were noc serious degradations of the photography; however,
some of minor consequence were present.

a. The fog patterns due to light leaks, although of only
minor severity, are more frequent, larger, and more intense than those
imaged on the Forward pancramic material. 'These patterns generally
affect the last few frames of the last camera operation in a pass.
The densityv o7 the Togeged areas is commensurate with the duration

The avrorciimeze locaticn and confimzuration oF the fog pattern is

Iliustrated Telcow:

-_— — e, ) PN A R — N
. r. FIRST FRAME ‘\/1 -[:}-

.
“frce irame oF scue DRSIes).
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of these traces could have been imaged during the process of Tilm
transport through the camera and. il so, whether humidity conditicn

during the “ilm loading procedure are a factor irn the generation ¢f
the static discharges. This guesticrn is, asz rel. unanswered.

Ll

f. Fine emulsion scratches zriented para.lle1 to the major axis
are present intermittently throuchcuf the mission The most contin-
uous of these is located 1..43 incha~ Trem the :reqier*" vark edze —
c” the “ilm. The scratch appears o Te irdependent o7 the camera
T

b
W
scarn mechanism since it iz vrezent taroush the horizon formats.

|
Pl

£. Trarsverse banding was occasionally detectable throughout

the mission tut degradaticn was nonexistert to slight for the most
vart. Severs banding is oresent orn Trames 73 through R3 of pass

121D, Al=hourh these tands ars suzlly confired to approximstel;s 2
irches at the beginnirzs o szarn, come of these ‘rames contair a

which terir arier approximately L inches of scan. _

is unusuzl it carn Te possivls atiributed to dirt in

st ]

series of bah
Tis coniition
the scean ”ec%

A~
Lo
Lo

ani

: Yia
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T. Second frame from end of camera operation (present only
at end of pass 121D).

8. Last “rame of camera cperation (present only at end of
vasses 1D, 9D, 21D, 36D, L5D, and 121D).

9., Present at the supply end of the last frame or the take-
up end of the first frame of most passes.

. Under high meznilication (LOX plus) it was discovered that *he
imagery alongs the Zreguency mark edge of some “rames was nci as good
as that zlon: the camers nuxker edge. The imagery along the frequency
mark edge of the format 1s slightly out-oi-focus. The transition from
good focus at the camera number edge of the format fo slightly out at

the oppesite {ormat edge Is gradual with no definite line of demarcation.
Although this conditlon vrevalls throughout the missicn, it is considered
¢nly a slight degradaticr since 1t is just perceptible under high magni-
Tication.

c. Tine emulsior scratches located just inside toth format edges
~nder the camera nunter and at the take-up end of the ‘rame are present
irtermitterti: throughout the mission. A series of short fine emulsion
scratches is also present in the take-up bonus area of most frames of
the mission. Since this raking 1s located in the bonus area of the
format, none of the useable image area 1s degraded.

d. Numerous minus density streaks (on the ON) are intermittently
present throughout the mission. Most are biased and appear to follow
the path ¢ the 7ield flattener. Memy, however, are randomly oriented.

Trame 3 ¢ pass ST ocgntaint fle imesre o oa particle o foreigh matter
art the rexlting minuz denzliis strez. as the particle is swept alonc

ty the rield Tlattener. A thin lire of minus density located approxi-
mately one inch frorm and parallel tc the frequency mark edge of the
f4i1lm begins in ‘rame 7O of pass 102D and 1s intermittently detectable
to the end of the missicr.

e. Trace: of dendritiz static discharges are numerous along both
eires ¢ the moterlal thr-.~hout the mission. Many traces extend inte

tre ‘crmat ares Tt mont gre conrined to the borders. Fevorts from
<he vrocezcing contractc: cizte that more static discharges than usual
were ncie’ Juring the vre-irsvpecticr and vrocessing phases of thelr
creraticon, lewever, tni- Ircrveaz: Coes not account for all of the
trages Tresent cn tne moteriel. It is guestioned whether a portion

-
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of these traces could have been imaged during the process of film
transport through the camera and, if so, whether humidity conditions
during the film loading procedure are a factor in the generation of
the static discharges. This gquestion is, as yet, unanswered.

f. Fine emulsion scratches oriented parallel to the major axis
are present intermittently throughout the mission. The most econtin-
uous of these is located 1.43 inches from the frequency park edge
of the film. The scratch appears to be independent of the camera
scan mechanism since it is present through the horizon formats.

g. Transverse banding was occasionally detectable throughout
the mission but degradation was nonexistent to slight for the most
part. BSevere banding is present on frames 73 through 83 of pass
121D. Although these bands are usually confined to approximately 3
inches at the beginning of scan, some of these frames contain a
series of bands which begin after approximately 4 inches of scan.
This condition is unusual but can be possibly attributed to dirt in
the scan mechanism.

TGP_SEER'ET—R'H’H.—.' Con ystengnly
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FIGURE 1. DESCRIPTION OF PHOTOGRAPHIC DATA

The data pertaining to photogravhs contained in this publication
are defined as follows:

PASS: A pass is the operational portion of an orbital revolution. A
suffix D indicates that the photography was acquired during the
descending porticn, a suffix A indicates that the photography was
acquired during the ascending portion, and a suffix M indicates that
the photography was acquired during a pass that includes both ascend-
ing and descending portions. An additional suffix E indicates that
the pass was an engineering operation or that a portion of the vpass
has been edited.

DATE OF PHOTOGRAFHY: The date of photography indicates the day, "month,
and year (GMT) that the photography was acquired.

UNIVERSAL GRID COCRDINATES: These coordinates are included to locate
the illustrated photography within the panoramic format.

ENLARGEMENT FACTOR: The enlargement factor is included to indicate the
nunber of diameters the original material has been enlarged 1n the
photographic illustration.

GEOGRAPHIC COORDINATES: These coordinates are included to indicate the
latitude snd longltude of the center of the panoramic format.

ALTITUDE: This measurement is the vertical distance from the vehiecle to
the Hough Ellipscid at the time of the acquisition of the photography.

PITCH: Rotatlon of the camera about its transverse axis. Using appropriate
aeronautical terminology, positive readings indicate nose-up sttitude
and negative readings indicate nose-down attitude.

ROLL: Rotation of the camera about its longitudinal axls. Using appropriate
gercnautical terminclog, positive readings Indicate left wing-up atti-
tude and negative readings indicate right wing-up attitude.

YA4: Rotation cof the camera about its vertical axis. Positive readings
indicate counterclockwise rotation when viewing the ground nadir from
the vehicle-mounted camera in flight.

LICAL SUN TIME: This time is included to present to the viewer a realistic
“ime 7 aczulsiticrn o7 the phetography illustrated.

- 8g -
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SOLAR FLEVATION: The solar elevation is the angular elevation of the
sun sbove a plane tangent to the gurface of the earth at the center
of the panoramic format. A negative solar elevation indicates that
the sun is below the plane.

SOLAR AZIMUTH: The solar azimuth is the angular measurement of the rays
of the sun measured from true north in & clockwise direction.

IXPOSURE: The exposure is the duration of the photographic exposure
expressed in a fraction ¢f & second and is computed from the
scan rate anc¢ slit width.

FROCESSTNG LEVEL: T™e particular degree of development glven to the
ilm to attaln negatives of the highest vossible quality. Three
levels ¢ prccessing, Primary, Intermediate, and Full, are currently
employed.

VEHICLE AZIMUTH: The clockwise measurement from true north to the
longitudinal axis of the vehicle heading.

Handie Via
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IGUEE 2. EXAMPLE OF THE RESOLUTION ALONG THE CAMERA NUMBER EDGE OF AN
AFT FEAME -

FIGURE 3. EXAMPLE OF THE RESOLUTION ALONG THE FREQUENCY MARK EDGE CF
THE SAME AFT FRAME

The resolution along the camera number edge of & frame can be compared
to that alonc the ‘requency mark edge of the same aft frame in Figure 3.
The loss in quali*y along the frequency mark edges is readily detectable
at magnifications of 40X and greater.

NPIC K-0937 (B/88)
NPEIC K-8938 (B/86) ~

- 8c -
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FIGURE 2

Camera No Edge

FIGURE 3

Freq Mark Edge

CAmETE « 4 o o o« o s o 4 . ATt ATt
PAss o ¢ o o 5+ o o o & s = . Lsp Lsp
Frame. « o o o s o o a4 o 10 10
Date of Photography. . « . 27 Dec 65 27 Dec £5
Universal Grid Coordinates £1.2 - 1k.5 £1.2 « 2.5
- ZInlargemernt Factor . . . . LOX Loy
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TIGURE 4. EXAMPLE OF THE RESOLUTION ALONG THE CAMERA NUMBER EDGE CF AN
AFT FRAME

FIGURE 5. EXAMPLE OF THE RESOLUTION AILONG THE FREQUENCY MARK EDGE OF THE
SUCCESSIVE AFT FRAME

The identical coverage i1llustrated here clearly shows the loss of
image quality. This slightly out-of-focus condition was present along
this edge on all aft frames throughout the entire mission.

NPIC K089 {8/88)
NG K-8040 (3788}
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Approximate scan direction
on photograph

r |
e Approximate flight ditection
~ on photograph

Approximate location of photograph in format. Nepative viewed with emuision Side down.
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3. Forward-Looking {Master) Horizon Cameras

Both master horizon cameras were operational throughout the mission.
The imagery ranges from under to over exposed as is normal for these cameras.
The horizon arcs, however, are of good quality and are usable for attitude
determination throughout the mission. A small plus density trace resulting
from a dendritic static discharge is present at the supply end of all take-
up horizon formats of the mission.

L. Aft-Looking {Slave) Horizon Cameras

Both slave horizon cameras were operational throughout the mission.
The starboard horizcn displays & veiled appearance on all passes from 1D
through 68D. When examined under magnification the photography is found
tc be sharp (in focus). This phenomenon has been noted on previous missions
and is being investigated. This condition does not seem to affect the
horizen arcs which were suitsble for the determination of attitude through-
out the mission. Both horizons contain small traces of dendritic static
which occur along the ‘requency-mark edge of the format and do not affect the
horizon readout.

4 5. Stellar Camera No D77 Reseau No 97 (Mission 1028-1)

The stellar camera operated properly throughout the mission. The

o record is exceptionally clean and free of degrading factors. Most stellar
images appear doubled or streaked; however, they are sdequate for stellar
reduction and the quality of the imagery is considered to be good. Streaked
images, believed to be particles of crystallized jettisoned fuel, are
cresert on the following frames:
i,2,3,%4,7,8,10,11,1%,17,18,19,20,22,23,25,26,29, 32, 34, 35,36, 46,47,48,52,55,58,
€6,61,63,71,75,77,80,94,104,106,116,120,129,136,140,152,246, and 273.

Approximately 40 percent of each stellar format is affected by fog
resulting from light reflecting on the baffle and side curtain. The density
of this fog is commensurate with the solar elevation and look angle during
exposure. A slight band of fog perpendicular to the film edges 18 detect-
atle tetween “rames 29/100 and 187/188. A plus density line locatéd between
wne ccrrelation mark and the stellar format runs parallel to the film edges
rrorm frame 369 through ‘rame L17. This line appears to be caused by a slight
atrasion o7 the ilm and is located 0.15 inches from the correlation mark
ezre ¢ the rilm. Dendritic static discharge traces appear intermittently
alcne thic line. Zmulsion cracks parallel to the minor axis begin in frame
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324 and are vresent intermittently throughout the remainder of the material.
The last 2 feet of film were abraded by runout. This includes only one
foot of stellar imagery, the last foot being intended as wrap-up. No major
problems were encountared in the stellar reduction.

€. Stellar Camera No D74 Reseau No 95 (Mission 1028-2)

The stellzr cemera was operational throughout its portion of the missior.
Although it afrects aporoximately 40 percent of each stellar format, the
“lare level ic ccusidered to be slightly less than normaslly experienced and
stellar images are readily detectable. Although most star images are elong-
ated or Acubled iley are suitable for attitude reduction. Intermittent areas
¢l Tog patternz containing images of equipment are present throughout the
record. In mary cases the degree of fogging is so severe that the stellar
images are obscurei. These {ogged areas were caused by the large amourt
ol light entering the S/I unit through the malfunctioring index shutter.

Since the index record on 1028-2 was not usable, there was no stellar
reduction on the cecond portion of the mission tecause both the S and I re-

cordic are nececzzry Tor attitude determination.

7. Index Camera No D77 Reseau No 91 (Mission 1028-1)

The index camera operated well throughout the mission and the photo-
graphic quality is good. Most fremes contain an image of a portion of the
edge of the reseau. These images are caused by internal light scatter
within the reseau bvelng refracted by the edge. The last frame is fogged
and abrades bo rulnut.

. TI.iex Tamera ¢ 7. Reseau No 76 {llission 1028-2)

The shutter failed in the open position on the first frame and remained
open throurhout the second phase of the mission. All but 2 formats are fogzged.
Those not Jomred were exposed during night engineering passes and contain
r.c imagery. Wc imagery is detectable in the second phase of the mission and
no pertion of the record is usable for attitude determination.

~. fzccoelate: IThiliomernt
This eszivment records part ¢ the information required for correlation
et mznowraticr o the pancramic cameras.

n. The reguency marks are nissing on approximately one-third of

iorn material. They do not fade out but stop avruptly,

- o7 a ‘rame, They always restart after the smeared
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pulse and continue for at least the remainder of that frame. No
failure pattern is detectable and the cause for intermittent operation
is believed to lie in marginal operation of the neon bulb or drive
transistor Q109.

b. The smeared pulse on the forward material which indicates
stellar/index operation failed twice during the flight. It was not
recorded as required on frame 44 of pass 87D and frame 28 of pass
196AE. The length o these smeared pulses varies from 0.8 inches
on frame 23 of pass 133D to 5.1 inches on 6 frames throughout the
mission (Example: frame 146 of 22D).

¢. The shrinkage markers and data block edge of the formatis

from both cameras display ragged edges throughout the mission. This
was caused by an emulsion build-up on the film guide rails.
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FIGURE 6. EXAMPLE OF STELLAR PHOTOGRAPRY, MISSION 1028-1

The middle stellar frame in the series shown contains an image of
what is possibly a particle of jettisoned fuel. The degree to which the

flare pattern affects the imagery can also be seen. The stellar record
from both portions of the mission was good.

NPC K-804 (8/86)
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FIGURE 7. EXAMPLE OF INDEX PHOTOGRAPHY ON MISSION 1028-1

The good quality of the index photography is easily seen in the
accompanying illustration. The grid lines are well imaged and the reso-
lution of the imagery is good. '

HPC K-08a2 (8748}
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PART II. FILM

1. Film Processing

This section provides an evaluation of exposure, processing, and
densities of the criginal negatives from Mission 1028.

a. Expesure was mostly good throughout the mission. Excluding
engineering vasses, solar elevations ranged from 2°L' to 7:°13'. As
is normal, acguisition ir areas with low solar elevations coupled with
low reflectivity produced by vwet terrain provided minimal exposure
even when processed at the full level of development. Likewise, areas
illuminated ty high solar elevations combined with the extreme reflec-
tivity of fresh snow ccver produced the maximum exposure reccrded
by this missicn. Theé oprocessing contractor reported that even thouch
a large percentage of heoth the forward and aft material was processed
at the full level of development, their overall minimum density levels
tended to be low.

b. Twentyv-eight changes in the development level were made on the
“orward material and 35 cn the aft material. The necessity for a
change in the level of development in order to provide optimum process-
ing of the materisl was determined by visual observation and infra-red
detection densitometry. The percentages of film processed at the various
levels are:

Development Level 1028-1 1028-2
Forward Aft Forward  Aft
Primary 2 0.1% 1% o
Intermediate b 16.0% 9% 6%
Full 96% 83.9% 90% 9u%

Zleven parts ¢ the Torward film and 9 parts of the aft film reguired
printing at 2 density levels to provide duplicate positives of optimum
quality.

-
Y

Z. Pnrsical Tilm Degradjaticns

a. 3cme mincr arrasicns, pinholes, and comets were noted throughout
trne miszicn; however, ‘tepradsticrn is considered minor.

v, Te crimps ant cressez irn ‘rames 66 and 67 of pass 22D of the
< s 2 i Tart I, paragraph 1, sub-paragraph e of

th )
ryove

ry s}
[{ )]

»
- + 4
a.e¢ 1l %

R

- 13 -

Handle Via
whpenr e TR

|9|'5EERE| RU" Contro} System Dnly



ot v FOP-SECRET-RUFK T
ANGSORBIGALDISEEM

Coatrel Systam Daly

c. Any abnormal tension transient of the film is a potentisl hazard
to system performance. Such a transient is produced when the cold flow
of adhesive from a manufacturer's splice causes ad.joining film wraps to
adhere. Adhesive transfers, static discharge traces, plus density
streaks, and emulsion lifts are usually present in association with
manufacturer's splices. The following diagrams give the location of
these enomalies in relation to all splices on the forward and aft

material.
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ILLUSTRATIONS OF SPLICES AND
ASSOCIATED ANOMALIES ON MISSION 1028
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