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ABSTRACT

This report evaluates the performance of the GAMBIT reconnaissance system

on Mission 4352. This operation, a planned 120 day mission, began with a

launch on 21 January 1982. The mission plan called for the vehicle to fly a

high-low altitude profile. The high (350 nm) portion of the profile was flown

for the first time to demonstrate the vehicle's capability to perform a broad

area search mission. During the recovery of SRV-1 an electro-explosive device

on an in flight disconnect unit failed to operate, precluding recovery of

SRV-1. To prevent a similar malfunction from causing the loss of SRV-2, an

innovative back-up recovery procedure was successfully implemented on 23 May

1982.

In addition to being the first dual mode mission, 4352 was also the

longest mission to date, 123 days.

The exploitation capability was somewhat reduced by less than nominal

image quality. High altitude CORN photography resulted in an overall

geometric mean GRD of 47.6 inches, and low altitude CORN photography resulted

in an overall geometric mean GRD of 	 Exact cause of the

degradation is not known.

The delayed publication of this report is due primarily to the extended

investigation of the image quality anomaly.
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SECTION 1

MISSION OPERATION AND STATISTICS

INTRODUCTION

This section presents data on Mission 4352, primary and secondary

flight objectives, orbital data, comments concerning on-orbit support

activities, and statistics for the mission.

PRIMARY FLIGHT OBJECTIVES

The primary flight objective was a 120 day reconnaissance mission to

obtain high resolution photography in the dual mode configuration. The first

90 days of the mission were to be flown at a perigee altitude of 330-350 NM

(high mode) and the last 30 days at 78 NM (low mode). Mission requirement

changes altered the mission. The high mode was extended to 97 days and the

low mode was shortened to 23 days. The use of the half-ECS procedure

(operating on half of the Extended Command System) reduced the electrical

power usage, allowing the high/low mission to be flown. Mission 4352 had

1,125 revs of photographic activity, 500 revs during 4352-1 and 625 during

4352-2. Eight hundred seventy-seven and 625 of these revs were flown in the

high mode and 248 in the low.

C. SECONDARY FLIGHT OBJECTIVES

The following secondary flight objectives were performed during the

mission:

Zone of Interior Photography (ZIP)

Roll Settling Test (RST)

Stereo Mirror Settling Test (SST)

Continuous Defocus Record (CDFR)

Stereo Continuous Defocus Record (STRCDFR)

Payload Health Check (PLHEALTH)

Controlled Range Network (CORN)

Focus Sensor Calibration Check (FSCC)

Water Exposure Series

Radiation Bench Mark (RBM)

1-1
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Urban Industrial Exposure Series

Slit Biased Corn Triplet (SBCT)

13. Radiation Processing Duplication Compensation (RPDC)

D. ORBITAL DATA

Launch Operations

The satellite was launched from the Space Launch Complex 4, West

Pad. Orbital elements at injection are listed in Table 1-1.

TABLE 1-1

ORBITAL ELEMENTS

ELEMENT ACTUAL NOMINAL

Launch Date/Time 21 Jan 82/1930Z 21 Jan 82/1930Z

Period (Minutes) 91.3 91.467

Inclination (Degrees) 97.3 97.3

Argument of Perigee (Degrees) 157.24 168.017

Perigee Altitude (NM) 79.38 74.677

Apogee Altitude (NM) 293.05 300.123

Eccentricity .02953143 .3105203

Orbit Adjusts 

Fifty-three orbit adjusts were performed during the primary

mission. Engine 1 and engine 2 were burned serially seven times during the

mission. The serial burn procedure was implemented because of high thrust

chamber assembly throat temperatures. Orbital elements following each

adjustment are listed in Table 1-2. The orbit altitude profile of Mission

4352 is shown in Figure 1-1. The low mode latitude of perigee profile for

SRV-2 is shown' in Figure 1-2.

1-2
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TABLE 1-2

ORBIT ADJUST ELEMENTS

0Ad REV PERIOD
(sin)

ARGU-
KENT
(deg)

PERIGEE
ALT
(NM)

APOGEE
ALT
(NM)

ECCEN-
TRICITY ENGINE DIRECTION

1 6 91:49 162.81 96.89 298.28 .02767742 1 +
2 9 92:44 160.36 145.40 298.57 .02092214 1 +
3 12 94:40 136.42 245.91 305.81 .00822489 1 +
4 15 96:44 342.40 302.75 349.74 .00628993. 1 +
5 121 97:01 309.95 324.65 350.42 .00375347 1 +
6 224 97:06 282.33 333.46 354.30 .00289921 1 +
7 329 97:12 259.57 338.23 954.39 .00229142 1 +
8 434 97:17 235.96 339.26 349.65 .00198761 1 +
9 498 97:22 213.17 334.66 353.49 .00277719 1 +

10 595 97:28 182.16 334.35 354.27 .00322697 1 +
11 698 97:33 150.26 339.65 356.77 .00251757 1 +
12 802 97:27 136.25 340.15 354.49 .00234955 1 -
13 915 97:26- 121.42 341.07 357.71 .00266216 1

14/15 935 97:15 119.23 336.16 353.64 .00274014 1
16 1039 97:09 105.09 336.75 352.20 .00232025 1 -
17 1142 97:04 91.04 336.74 350.46 .00181951 1 .-
18 1246 96:58 255.69 335.64 341.34 .00137586 1
19 1350 96:54 242.83 334.17 334.42 .00102948 1 -
20 1420 96:49 000.00 326.98 339.04 .00048840 1 -
21 1424 96:14 334.92 300.67 326.85 .00364484 2 -

22 1433 95:01 153.39 269.58 299.67 .00419760 2 -

23 1435 93:58 156.71 .209.53 299.92 .01227884 2

24 1437 92:52 157.11 151.29 299.85 .02028427 2

25 1439 91:46 157:07 91.46 299.82 .02832769 2 -

26 1441 91:29 157.86 79.15 299.40 .03034516 2

27 1448 90:19 158.54 78.62 237.27 .02206391 1/2 -

28 1468 89:12 160.83 76.11 180.80 .01459252 1/2

29 1519 88:51 152.57 77.94 161.51 .01181520 2 +

30 1535 88:51 151.50 77.95 161.91 .01187376 1	 . +

31 1551 88:50 149.80 78.00 160.78 .01171872 2 +

32 1567 88:50 148.35 77.94 161.45 .01182880 1
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TABLE 1-2 (Cont i d)

0A# REV PERIOD
(min)

ARGU-
KENT
(deg)

PERIGEE
ALT
(NM)

APOGEE
ALT
(NM)

ECCEN-
TRICITY ENGINE DIRECTIO1

33 1584 88:49 147.09 78.00 161.22 .01179259 2 +

34 1600 88:50 145.74 77.95 162.07 .01192271 1 +

35 1616 88:50 144.34 77.99 162.25 .01195257 2 +

36 1632 89:01 152.06 85.08 162.81 .01098998 1/2 +

37 1634 88:48 159.97 78.26 156.66 .01105799 1/2

38 1649 88:49 158.75 77.88 158.49 .01137618 1 +

39 1665 88:50 158.00 77.99 158.88 .01141834 2 +

40 1681 88:50 156.55 77.96 159.42 .01150452 1 +

41 1698 88:50 155.20 77.99 159.51 41151937 2 +
42 1713 88:49 153.16 77.90 159.39 .01152601 1 +

43 1729' 88:56 157.34 79.91 162.37 .01163226 1/2 +

44 1731 88:49 160.11 75.48 160.47 .01197873 2

45 1746 88:54 159.67 75.29 165.23 .01267049 1/2 +

46 1748 88:51 160.07 72.90 164.22 .01286282 1
47 1763 88:54 157.92 73.85 166,37 .01294372 1 +

48 1764 88:51 159.47 71.91 165.94 .01324259 2 -

49 1779 88:52 158.85 71.82 167.22 .01344033 1/2 +

50 1816 88:16 146.06 73.45 135.14 .00883030 2 +

51 1817 88:19 143.38 78.40 133.75 .00796174 2 +

52 1820 88:21 142.32 83.20 131.75 .00781327 2

53 1827 88:27 141.06 80.36 133.03 .00760366 2

1-4
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3. Recoveries 

SRV-1 failed to deorbit as planned on 20 March 1982. A

failure in the InFlight Disconnect (IFD) plug prevented the deorbit timer from

operating and left the SRV attached to the satellite vehicle by the IFD

cable. This resulted in the non execution of the spin/despin and retro rocket

functions. A back up timer execution caused thrust cone separation. This

allowed the SRV to separate from the satellite vehicle, leaving the SRV in

orbit.

As a result of the SRV-1 IFD failure, a special recovery/deboost

plan was used to maximize the probability of SRV-2 recovery. The procedure

consisted of a normal recovery sequence and a back up sequence using the SV

deboost in conjunction with the back up SRV separate command. Normally, this

back up command is used for SRV destruction in abnormal reentry, but in this

case, it was strategically placed to provide an alternate recovery option.

Preliminary activity consisted of a series of inertial maneuvers designed to

heat the IFD area to improve the probability of IFD firing. This was followed

with a yaw reverse maneuver. The sequencing of the SRV arm command was

optimally timed to occur in the deboost trajectory prior to the altitude at

which stability control would be lost.

The ISPS deboost burn commenced just prior to tracking station

acquisition on rev 1845. The vehicle remained inertial in the pitch down

attitude, through the time of back up SRV separate, to permit reentry whether

or not the IFD functioned.

SRV-2 was deorbited on rev 1845. The IFD did not activate and

the back up thrust cone separate event functioned as expected. The remaining

SRV recovery events functioned nominally and the SRV was successfully air

recovered at 2246Z on 23 May 1982. Figure 1-3 illustrates the back-up

recovery event.
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4. Deboost 

The satellite vehicle was deboosted in conjunction with the

special recovery/deboost plan detailed above. The probable impact point was

11.9130N, 188.0880E.

E. ON-ORBIT SUPPORT

1. Controlled Range Network (CORN) Utilization 

a. Targets utilized on this Mission.

3 Step Gray Scale Target

6 Step Gray Scale Target

5TN 12 (Panels 5 - 8 Plus 8A)

6 Color Target

12 Color Target

IR Target

b. Fifty-nine (59) CORN targets were requested for this mission.

At the loss of SRV-1, this requirement was changed and accomplished as listed

below. Ten acquisitions were accomplished in the triplet mode at an obliquity

of 25 to 35 degrees.

TABLE 1-3

CORN TARGET ACQUISITION SUMMARY 	 •

SLIT BIAS FOCUS BIAS HIGH OBLIQ. OTHER

REQUIRED 24 8 10 *2

ACCOMPLISHED HIGH 17 1 10 0

LOW 7 7 *2

ATTEMPTED HIGH 18 1 10 0

LOW 8 8 *2

*These requirements were satisfied by optimizing film type SO-409 on

the 5-inch camera system during one acquisition and S0-312 on the

9-inch system for the second acquisition.

1-8
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2. Additional R&D Requirements. 

In addition to CORN target acquisitions, a variety of experiments

were required to evaluate exposure, focus and hardware dynamics. These

experiments are summarized in Table 1-4.

TABLE 1-4

ADDITIONAL R&D ACQUISITION SUMMARY

Required Attempted Accomplished

Continuous Defocus Record 10 15 8

Roll Settling Test 7 7 7

Stereo Settling Test 4 5 4

Mensuration Targets 12 10 9

Urban/Industrial Exposure Series 6 6 5

Water Exposure Series	 • 6 2 2

3. Operational Anomalies 

The CDFR planned for rev 10 during transition to the high mode

altitude failed to assemble in the software due to low sun elevation.

POGO lost power and was unable to load at rev 563. Nine

frames were lost on rev 563.

A command alarm at POGO caused a missed load at rev 671

without loss of payload.

An inflight disconnect plug unit failed to operate. SRV-1

failed to deorbit. Reference, Section II paragraph C.2.C.

An antenna problem at GUAM caused a missed load on rev 989.

No payload was lost.

Real Time Bias filters did not converge at rev 1444 BOSS. A

zero bias was loaded. The proper bias should have been +1.4 seconds.

Fourteen targets were reported as missed.

1-9
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An incorrect RST input caused a missed load at rev 1500 POGO.

A CDFR, RST, and exposure series were missed. Operational payload executed

out of contingency.

A load was missed at rev 1541 POGO. Film management precluded

optimum selection. The decision was made to let the contingency payload

execute on rev 1541.

i. A software problem resulted in the 5-inch takeup looper not

being empty at 1704 COOK. To guard against a possible hardware failure, the

PMU was erased. Forty-two 9-inch frames were missed.

F. SATELLITE TEST CENTER COMPUTER SUPPORT

Block 1.1 flight software was used to support Mission 4352. The

software was used for both the high altitude search mission, primarily against

World Aeronautical Chart (WAC) cell targets, with point target capability, and

for the low altitude surveillance mission against point targets only.

Software enhancement and minor problems necessitated modification

to the existing preflight software. Fifteen auxiliary master tape

binary deliveries were made to the existing software package.

•
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G. MISSION STATISTICS

Weather

The DMA-generated weather statistics for SRV -2 averaged 74 percent

cloud-free for the high mode and 52 percent for the low mode. No overall

SRV -2 value is given due to the significant difference in collection

strategies for high and low modes. In high mode the average forecast was 89

percent cloud-free. For low mode, the average forecast was 50 percent

cloud-free. This difference was expected due to the greater target

acquisition opportunities at the higher altitude.

Acquisition Parameters 

Mission statistics are shown in Figures 1-4 through 1-7 for slant

range, sun elevation, obliquity and slit utilization. Statistics are shown

for both the high altitude and low altitude modes.

H. COMMAND SUMMARY

All payload selection and vehicle commanding was performed through

TRW and General Electric

Command message history is shown in Table 1-5.

TABLE 1-5

Profiled messages generated 1235

Regenerated messages 35

Alter messages generated 12

Special messages generated 132

Total messages generated 1414

Total messages loaded 1221

Camera operations are shown in Table 1-6.
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Table 1-6

SYSTEM
TOTAL

CAMERA OPS OPS FRAMES	 R 6 D FRAMES
DOOR OPEN

JOGS
DOOR SHUT

JOGS

RECOVERY SEGMENT 1
HIGH MISSION (NOT RECOVERED)

9 8795 8451	 208 0 136

5 2163 1953	 74 3 133

RECOVERY SEGMENT 2

SIGH MISSION

9 5082 4865	 121 2 94

1123 969	 59 2 93

LOW MISSION

9 4646 4518	 79 3 46

5 575 462	 68 2 43

TOTAL SEGMENT 2

9728 9383	 200 5 140

1698 1431	 127 4 136

MISSION TOTALS

HIGH MISSION
9 13877 13316	 329 2 230

5 3286 2922	 133 5 226

LOW MISSION

9 4646 4518	 79 3 46

5 575 462	 68 2 43

TOTAL MISSION

9 18523 17834	 408 5 276

5 3861 3384	 201 7 269

Handle via	 1-12
BYEMAN Channels
BYE-09340/83	 —T-op—Geeret-



Average • 390.8

7-1-7	 I—P.7 I .	 4 1	 1 1

70	 80	 90	 100	 110	 120	 130	 140	 150
Er-

Average • 94.2

Performance Evaluation Team
Report No. 4352/82

--Tep-Seerei-GAMBIT NRO APPROVED FOR RELEASE
DECLASSIFIED BY: CHART
DECLASSIFIED ON: 10 JANUARY 2013

4362 - 1 (9" CAMERA)	 4352 -1 (5" CAMERA)
High Altitude	 High Altitude

1800

1600

1400

1200

Average • 401.8

iiiiii	 1

100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500
Slant range INM)

100 125 150 175 200225 250 275 300 325 360 375 400 425 450475 500

Slant range (NM)

T) 600	 Average •• 3942
a.

400

Z

• 

200

4352 - 2 (9" CAMERA)	 4352 - 2 15" CAMERA)
High Altitude	 High Altitude

111 	
400

Z

• 

200

.1
Average = 395.8

1
100 125 160 175 200 225 250 275 300 325 350 375 400 425 460 475 500

Slant range (NM)

4352 • 2 (9" CAMERA)
Low Altitude

WO 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500
Slant range (NM)

4352 - 215" CAMERA)
Low Altitude

0

200 T	 Average = 96.8

Ir-r-m-n--1-- 	
70	 80	 90	 100	 110	 120	 130	 140	 150

1000

800

600
0

400

2

• 

200

1000

11 800

"- aoo

/ 400
le
z

• 

200

E
to
O

Slant range (NM)	 Slant range (NM)

FIGURE 1-4: SLANT RANGE

r-
L 1-13

Handle via
r—	 BYEMAN Channels

BYE-09340/83

•



Performance Evaluation Team
Report No. 4352/82

NRO APPROVED FOR RELEASE
Terreeeret GAMBIT	 DECLASSIFIED BY: C/IART

DECLASSIFIED ON: 10 JANUARY 2013

200 T
Average - 56.1

—for-Secret-

Handle via
BYEMAN Channels
B YE-09340/83

High Altitude	 High Altitude

Average - 56.3

I I L 1 I—I-1 I	 1111-111-17 1 i •
10	 20	 30	 40	 50	 60	 70	 80	 90

Sun Elevation Angle (Degrees)

0

200

10	 20	 30	 40	 50	 60	 70	 BO	 90
Sun Elevation Angle (Degrees)

4362-2 (5" CAMERA)

Low Altitude

	 I
10	 20	 30	 40	 50	 60	 70	 80	 90

Sun Elevation Angle (Degrees)

FIGURE 1-5: SUN ELEVATION ANGLE

1-14

0 600 -

400

200

Average - 52.8

4352 -1 (9" CAMERA)	 4352. 1 (5" CAMERA)
High Altitude

r-rill	 rr-
10	 20	 30	 40	 50	 60	 70	 80	 so

Sun Elevation Angle (Degrees)

4352 -2 (5" CAMERA)

1400	 High Altitude

1200

Boo

"6 600
.o
E400
z

10	 20	 30	 40	 50	 60	 70	 80
Sun Elevation Angle (Degrees)

4362 - 2 (9" CAMERA)

4352-2 (9" CAMERA)

10	 20	 30	 40	 50	 80	 70	 80	 90
Sun Elevation Angle (Degrees)

800

s 600

"a 400

200

Low Altitude Average - 56.5



-20	 -10	 0	 10	 2040	 -30

4352 - 2 (9" CAMERA) 	 4352 - 2 (5" CAMERA)

40	 50	 -50 40	 -30	 -20 -10	 0	 10	 20	 30	 40	 50

.F-
4,-. 400

-Ig TOO

Z
es

0
Z

-60

4352-2 (9" CAMERA)
Low Altitude

OA	 High Altitude

O

.200

, z
40	 50	 -50	 -40	 -30	 -20	 -10	 0	 10	 20

Obliquity (Degrees)
4352-2 (5" CAMERA)

Low Altitude
. .13

71	 1 ri 
.20	 0	 10	 20

Obliquity (Degrees)

1

E
z

High Altitude

1--•--4=1=8=1=4==)=1=;.p7=1=4.1=R-4--1

011.••••n

200

600

400

200

-50	 10	 -30

Performance Evaluation Team
Report No. 4352/82

-Tep-freeret GAMBIT NRO APPROVED FOR RELEASE
DECLASSIFIED BY: C/IART
DECLASSIFIED ON: 10 JANUARY 2013

4352 - 1 19" CAMERA)

1200 _	 High Altitude

1000

800

0 600
0
a.

443°
400

2

Z 200 - Z 200

7

30	 -40	 -30	 -20	 .10	 0	 10	 20	 30	 40	 50	 -50	 .40
1	 1

-30	 -20	 -10	 0	 10	 20	 30	 40	 50

4352 -1 (5" CAMERA)
High Altitude

Obliquity (Degrees	 Obliquity (Degrees)

Obliquity (Degrees)	 Obliquity (Degrees)

FIGURE 1-6: OBLIQUITY

Handle via
	 1-15

BYEMAN Channels
BYE-09340/83



High Altitude High Altitude

3600 +-

3300

3000

2700

3400

4352 - 1 (9" CAMERA)	 4352 - 1 (5" CAMERA)

I	 1	 1	 1	 1	 1	 I	 11	 1
1	 2	 3	 4	 5	 6	 7	 8	 9	 10	 11 12	 13	 14	 15	 16

Slit Number
1	 2	 3	 4	 6	 6	 7	 8	 9	 10	 11 12	 13	 14	 15	 18

Slit Number

—1-Th--1—FH	 lit-	 !lilt
1	 2	 3	 4	 5	 6	 7	 5	 9	 10	 11	 12	 13	 14	 15	 16

Slit Number

2703

2400

2100

1600

1500

1200

900

600

300

1	 2	 3	 4

2700

2400

2100

1800

1500*-
5
COCO

9°°
Z

• 

000

300

1200

000 —

I 400

Z

• 

200

5	 6	 7	 8	 9	 10	 11	 12	 13	 14	 15	 16
Slit Number

2100 ...

g woo —

1500

O 1200

900

000

300 —

High Altitude

SOO

OO

400

200

Low Altitude Low Altitude

4352 - 2 (9" CAMERA) 	 4352 - 2 (5" CAMERA)

13

I
E
3z

1	 2	 3	 4	 6	 6	 7	 S	 9	 10	 11 12	 13	 14	 II	 111
Slit Number

42:0

	

I I	 r-1-4
	1 	 2	 3	 4	 66766	 10	 11	 11	 13 14	 15 16

Slit Number

High Altitude

0

4352 - 2 (9" CAMERA)	 4352 - 2 (5" CAMERA)

Performance Evaluation Team
Report No. 4352/82

-Top-Seeree-GAM BIT NRO APPROVED FOR RELEASE
DECLASSIFIED BY: C/1ART
DECLASSIFIED ON: 10 JANUARY 2013

FIGURE 1-7: SLIT NUMBER

1-16

Handle via
BYEMAN Channels
BYE-09340/83



Performance Evaluation Team
Report No. 4352/82

—Top-Seeret• GAMBIT NRO APPROVED FOR RELEASE
DECLASSIFIED BY: C/IART
DECLASSIFIED ON: 10 JANUARY 2013

SECTION II

SATELLITE VEHICLE PERFORMANCE

INTRODUCTION

This section describes hardware performance, as it relates to the

photographic mission, by major vehicle section. All secondary flight

objectives involving photography, including results, are also described in

this section, with the exception of the continuous defocus records, which are

reported in section IV.

SATELLITE CONTROL SECTION (SCS)

1. General SCS Information 

a. Pertinent Changes 

The SCS used for this mission was the first to be configured

for dual mode capability, i.e., the ability to operate at much higher

altitudes to acquire search imagery in addition to surveillance imagery

acquired in the past. Several significant SCS modifications were incorporated

into 4352 to provide this dual mode capability. These changes are described

below.

(1) Main Propulsion System (MPS) 

The prospect of the integrated secondary propulsion

system (ISPS) having to operate for longer duration missions at potentially

drastically reduced duty cycles created much concern over the capability. of

ISPS components to withstand prolonged contact with stagnant high-density acid

oxidizer. In order to provide another means for performing orbit adjusts and

deboost, the MPS was modified to provide two additional restarts. The

modifications consisted of the addition of two engine start cans, gyro

actuation circuitry and command logic to implement the restart capability. •

Since it was anticipated that a MPS second burn might

occur with the remaining propellants at a low level, a MPS oxidizer fast

shutdown kit was added to reduce the probability of pressurant gas ingestion
L_
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L_.
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into the oxidizer containment system in the oxidizer tank. Gas ingestion

could provide serious degradation of propulsion system performance on

subsequent firings. The fast shutdown modification involved the addition of a

small high pressure gas container and an explosive actuated valve, with the

necessary command logic and circuitry to fire the valve. When enabled, an

engine shutdown command fires the explosive valve, providing a high pressure

gas pulse to rapidly close the oxidizer valve, reducing oxidizer postflow.

Payload Adapter Section (PAS) 

With the incorporation of the MPS restart capability, a

means of rigidizing the PAS separation joint during MPS orbital operation

became necessary. (During MPS ascent burn the separation joint is held closed

and rigid by breakstrips which are separated shortly after injection into

orbit, establishing the PPS roll plane). The three caster assemblies which

establish and maintain the•roll plane are incapable of withstanding the loads

that would be transmitted by a subsequent MPS firing. As a result, the PAS

was modified to add a restraint device (RD), which consists of three sets of

tongue and clevis assemblies. The tongue, mounted on the PPS interface ring,

would engage the PAS mounted clevis when the PAS roll joint was positioned to

its most positive (+44.45 degrees) setting. These tongue and clevis

assemblies were designed to withstand the loads imposed by MPS operation and

to maintain the loads transmitted to the PPS within acceptable levels.

Positive ISPS Isolation 

Traditional usage of the ISPS system has involved

alternating between side 1 and side 2 of the ISPS, so as to maintain as much

fresh oxidizer (which contains a corrosion inhibitor) in contact with ISPS

components as practical. However, at high altitudes, where orbit adjust

demands are negligible, it would be impractical to use this strategy.

Consequently, the philosophy for using the ISPS was changed to use side 1 for

as long as it remained healthy, then begin use of side 2. In order to

maintain side 2 isolated from contact with propellants until its first use,

pyro-operated positive-seal isolation valves were added in the fuel and

2-2
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oxidizer feed lines (direct and cross-strap) to keep side 2 isolated. The

modification consisted of the addition of four isolation valves and the

command logic required to actuate them.

(4) Attitude Control System (ACS) 

The attitude reference for the ACS is provided by a

horizon sensor which generates attitude information derived from earth-limb

intercept by two conically-scanning fields-of-view. In order for the horizon

sensor to properly process the earth intercept information, the intercept duty

cycle can be neither too high nor too low. This duty cycle is determined by

altitude and sensor head look-down angle. In order to enable proper horizon

sensor operation over the extended altitude range of the dual mode

configuration, the look-down angle was increased by three degrees. This was

accomplished by installing a wedge-shaped shim behind each sensor head, and

recalibrating the horizon sensor for the new geometry.

The ACS provides a commanded pitch rate which is a

constant approximation of the orbital rate. Differences between the commanded

rate and the actual orbital rate are made up by the horizon sensor pitch

signal, which results in a small vehicle pitch attitude offset. Use of the

low altitude commanded rate at high altitude would result in a pitch offset of

approximately one degree. To compensate, a second (high altitude) command

rate was added together with the necessary command logic to select the proper

rate.

b. SCS Pointing Data 

Miss-distance statistics for the 9-inch camera system on

Mission 4352-2 were estimated based on a sample of 42 targets imaged at high

altitude and 39 targets imaged at low altitude. The geographic locations of

these targets are well known. The differences between the actual frame

coordinates of the targets and the predicted grid coordinates from the mission

correlation data were converted into equivalent line-of-sight pitch and roll

pointing

r
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errors and are listed in table 2-1. These values are called 'equivalent"'

line-of-sight errors, because they contain inherent map, target location, and

ephemeris errors. Although the pointing performance is considered nominal for

the current GAMBIT Photographic Satellite Vehicle (PSV), trends contained in

the pointing data, correlated with the line-of-sight geometry, aided in the

diagnosis of the cross-track smear rate bias discussed in Section IV-B under

smear data.

Periodic updates of certain parameters, which are used to

improve pointing by software modeling of adaptive bias and orbit-dependent

attitude offsets, were made throughout the flight as changes in PSY mass

properties, aerodynamic torques, and orbit eccentricity occurred.

TABLE 2-1
EQUIVALENT POINTING ERROR

(degrees)

NINE-INCH SYSTEM
Standard

Line-of-sight Mean deviation 50 Percentile

High altitude (42 targets)
Pitch -0.03 0.07 0.06
Roll 0.02 0.05 0.05

Low altitude (39 targets)
Pitch 0.05 0.09 0.08
Roll 0.00 0.07 0.05

c.
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2.	 SCS Secondary Flight Objectives 

a. Adaptive Bias Calibration Tests 

Tests to determine magnetic torques, aerodynamic torques,

and vehicle mass properties were successfully conducted throughout the

flight. The information obtained during these tests served as a basis for

adjustment of the coefficients used by the adaptive bias software.

Hardware Health, Verification, and Engineering Tests 

Reaction-control cluster temperature tests, roll joint tests

(rate, linearity, and thermal), guidance system gyro drift tests, and guidance

system calibration

Roll Settling Tests (RST) 

Sixteen roll settling tests, designed to measure the

transient response of the PSV line-of-sight immediately following the end of

roll joint motion and subsequent microdynamics, were performed during the

flight. Nine of these kST frames were contained in the first SRV. The seven

frames in the second SRV had imagery in the smear slit with sufficient detail

for analysis. The results of these tests characterize time and command

profile-dependent smear rates and allow judicious determination of the

settling time required for low smear rate, high resolution photography. 	 .

Results which illustrate the transient behavior best are reproduced in Figures

2-1 and 2-2. RST plots not shown but containing data include rev/frames

976/9003, 1021/9001, 1035/9001, 1050/9006, 1648/9001, and 1664/9003.
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The RST's of Mission 4352 demonstrate that the smear rates

caused by roll joint operation were well damped. Smear rates decayed to

within acceptable limits for photography within the allotted settling time.

No changes were required to the pre-launch value of settling time in the

operational software.

Identifiable frequencies of oscillatory modes observed in the

RST's and their probable causes were: 1.6 Hz (viewpoint doors), 6 Hz (roll

joint) and 10.7 Hz (stereo mirror).

Figure 2-1 illustrates the in-track and cross-track smear

rates observed in the RST of rev 1565, frame 9002. The in-track direction

exhibits a well damped transient of approximately 10.7 Hz, while the

cross-track direction shows a well damped 6.1 Hz transient. Figure 2-2 is a

fine-scale plot of the same data plotted in Figure 2-1. Beyond approximately

0.8 seconds, a low frequency oscillation is observable in both the in-track

and cross-track directions. Disturbances of this frequency (1.6 - 2.0 Hz) are

usually attributed to the viewpoint doors; however, it is unlikely that

movement of the doors would have a noticeable effect on the in-track smear

rate. It is possible that the in-track oscillation is the result of an

optical system response to the cross-track excitation. A similar effect was

observed on Mission 4351 and reported in the Mission 4351 PET report.

The negligible impact of these residual oscillations is

demonstrated by Figure 2-3. This figure illustrates the in-track and

cross-track smear rates measured (from operational photography) as a function

of settling time from the end of roll joint motion to the camera-on command.

The time of camera-on commands precedes the time of high-resolution

photography by approximately 0.3 seconds. The smear rates have been corrected

for biases and deterministic effects. Examination of the figure indicates

that smear rates would not be further reduced by addition of settling time

beyond that already allowed in the software data base. This further

demonstrates the adequacy of the roll-joint settling time allowed by the

operational software.
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d. Stereo Settling Tests (SST) 

Of the five stereo mirror settling tests acquired, four were

sufficiently cloud free to facilitate analysis. Two of these were half

transitions, forward to vertical and vertical to aft; and two were full

transitions, forward to aft and aft to forward. The significance of the test

results are summarized below.

The tests results from this mission are similar to

those of the previous two missions and are characterized by rapidly damped

frequency components. Fourier analysis revealed a 10 to 15 Hz component in the

settled region of the test which is consistent with the resonant frequency of

the stereo mirror. Settling times were within the data base recommendations.

None of the tests showed evidence of slowly damped low

frequency components characteristic of the 4 Hz phenomenon encountered on

vehicles 4348 and 4349.

Figures 2-4 and 2-5 are representative of all the Mission 4352 stereo settling

tests. Figure 2-4 is from the rev 947, frame 9004 full transition settling

test. Note that, as in previous tests, in-track and cross-track smear are

generally in phase at the lower frequencies with the cross-track direction

exhibiting slightly more high frequency power.

Figure 2-5 is from the rev 961 frame 9001 half transition test and shows

approximately the same characteristics.

The impact of oscillatory smear rate is shown in Figure 2-6,

which plots in-track and cross-track smear rates measured from operational

photography, and corrected for biases and deterministic effects, as a function

of settling time from the end of stereo mirror motion to the time of the

camera-on command. The data represents a subset of the random smear sample

taken from the second mission segment when the spacecraft was being controlled

by the primary attitude control system. Examination of the figures indicates

that smear rates would not be further reduced by the addition of settling time

beyond that already allowed in the software data base. This further

demonstrates the adequacy of the stereo mirror settling time allowed by the

operational software.
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FIGURE 2-6: SMEAR RATE MEASURED FROM END OF STEREO MIRROR MOTION
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3. SCS Anomalies 

a. PAS Restraint Device (RD) 

During the performance of a series of adaptive bias health

checks (ABHC's) on the second day of the mission, some large roll rate

disturbances were noted. An ABHC involves operation of the roll joint

throughout its range of travel for the purpose of determining mass property

characteristics of the PPS. Roll angles were immediately restricted to 39.2

degrees or less. Detailed data analysis subsequently showed that the roll

disturbance began just as the RD was entering its minimum clearance section (a

roll angle of about 42 degrees). Despite this finding, a decision was made to

maintain the more constraining restriction of 39.2 degrees, since imposition

of this constraint would not interfere with the achievement of mission

objectives.

An investigation to determine possible causes was initiated.

Design, manufacturing/inspection and alignment data were reviewed. Other

flight units were re-inspected. 	 A thermal distortion simulation was

performed. Finally, laboratory tests with a functional PAS and a simulated

payload inertia device were conducted with varying degrees of RD interference

in an effort to duplicate the characteristics observed during flight.

Significant findings resulted from the flight unit inspection, the laboratory

tests and the data review. Inspection revealed that the RD was operating at

its minimum clearance due to standard machining practices: when an outside

dimension (the tongue) was being machined, it was at the maximum edge of its

tolerance band while the inside dimension (the clevis) was at the minimum edge

of its tolerance band. The laboratory tests showed that when RD interference

sufficient to duplicate flight results was run with lubricated surfaces, the

roll rate disturbance disappeared. Review of design data indicated that when

structural hysteresis, or "slip," was considered, interference could occur.
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The corrective action taken was to increase the RD clearance

tolerances to the flight dynamics loads limit and to employ

vacuum-rated-lubricated surfaces with rounded edges and smooth transition

steps on the tongue fitting. Additionally, the need for the RD will be

evaluated on a mission-by-mission basis to determine whether or not it is

required.

b. Integrated Secondary Propulsion System 

Although the integrated secondary propulsion system performed

all mission objectives, higher-than-expected thrust chamber assembly (TCA)

throat temperatures were experienced on TCA No. 1 during the orbit adjusts to

high altitude on the first mission day, and on TCA No. 2 later in the mission,

following return to low altitude. In order to preclude potential damage to

the TCA throat, burn times were restricted, resulting in more frequent,

shorter burns. This has been a recurring problem since Mission 4348, and is

generally attributed to the accumulation of silicon dioxide within the TCA

throat, caused by silicon oil which is added to the propellant to enhance

performance of the main propulsion system. A second contributor to high

temperatures is apparently the TCA's operating point (mixture ratio and fuel

flow rate) which was chosen to maximize performance. Review of ground test

data indicates that a three to four percent increase in mixture ratio and a

three percent reduction in flow rate can result in a significant reduction in

throat temperatures.

A second SPS anomaly occurred during the second half of the

mission while still at high altitude, which resulted in plugging of the inlet

filter to the Electric Motor Pump Assembly(EMPA)No.l. While at high altitude,

the orbit adjust requirements are negligible; however, the oxidizer cannot be

allowed to remain stagnant in the ISPS components for long periods due to its

highly corrosive behavior. As a result, ISPS burns of 25 seconds duration

were performed weekly to replace the oxidizer (which contains a corrosion

inhibitor) in the ISPS components. 	 It was during one of these flushing burns

(0A18) that the filter clogging was first noted. This resulted in a loss of

EMPA No. 1. EMPA No. 2 was used to pressurize TCA No. 2 in, the direct mode
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and TCA No. 1 in the cross-strap mode for the remainder of the mission. The

filter clogging may be attributable to the formation of a gel-like material

which has been a known problem in oxidizer systems for a number of years.

Extensive investigation into this possibility as well as other potential

sources of filter plugging contaminants did not uncover a definite cause

although the effects of oxidizer chemistry and oxidizer residence time in

plumbing lines associated with the high altitude operation is suspected.

In an effort to correct the TCA temperature problem, the next

mission will utilize a pair of flow-restricting orifices which increase

mixture ratio and reduce propellant flow rate to TCA No. 1. Ground test data

does not indicate the need to change the TCA No. 2 operating point. Both

TCA's for Mission 4354 will have flow restriction.

In order to provide some protection against filter clogging,

oxidizer filter bypass valves will be utilized on future missions. They will

be used only if there is no other way to achieve an operable system. A

procedural change will also be instituted which will reduce the maximum time

between operations of a given side of the ISPS from seven to three days.

c. Main Propulsion System (MPS) 

It had been planned to use the MPS to provide the velocity

increment for the back-up recovery/deboost maneuver, due to the large velocity

change required. Because of uncertainty of the condition of the MPS

Propellant Isolation Valves (PIV's) after exposure to propellants for 120

days, it was decided to open the PIV's four revs prior to the recovery rev.

Immediately after the PIV's were opened on rev 1792, the vehicle experienced a

disturbance torque sufficiently large to cause an automatic transfer to the

redundant attitude control system. The disturbance continued until the PIV's

were closed on rev 1794. Large reductions in temperature were observed in

equipment in and around the fuel-driven hydraulic power package, hydyrazine.

tank No. 2, EMPA No. 2, and some electronic boxes. Further drops in

temperature subsequently led to the loss of attitude control due to hydrazine

(the reaction control fuel) freezing. After vehicle control was regained the
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recovery/deboost maneuver was successfully accomplished three days later, on

rev 1845, using the ISPS.

The cause of this anomaly was attributed to a leak in a fuel

line, fitting, or component downstream of the Pi ll's in the aft rack of the

SCS. Review of vehicle records indicated that the hydraulic power package

flown on 4352 had originally been scheduled for use on 4351 but had been•
removed for excessive leakage from a seal drainport. The failure was never

verified, so the hydraulic power package was subjected to a worst case repair

by the vendor and reaccepted for use on 4352. It is believed that most

probable source of the leak was the hydraulic power package drainport. The

drainport and its associated short plastic tubing are located in an area that

would allow discharged fuel to impinge on the equipment that was observed to

cool.

Corrective action for future missions is to with a fly a

hydraulic power package plugged drainport. The hydraulic power package, used

since 1962, was originally designed to fly with the seal drainport plugged;

however, in 1967, because of hydraulic oil leakage problems, this program

elected to fly with the port open. Subsequent corrective action eliminated

the hydraulic oil leakage problems, and consequently, any need to leave the

port open.

C. PHOTOGRAPHIC PAYLOAD SECTION (PPS)

1. General PPS Camera System Information 

a. Camera Data 

General camera data for Mission 4352 is shown in Table 2-2.

TABLE 2-2

CAMERA DATA

Instrument No.

Type

Focal Length (inches)

Filter

Axial static optical quality

factor (percent) for 9-inch camera:

5-inch camera:

FM-52

Strip

174.841

Wratten 2E

(Equivalent)

90.26

86.62

L 2-17
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b. Pertinent Changes 

Camera Automatic Off circuitry was added modifying the

9-and 5-inch film supply electronics to prevent runaway camera operation

during non-redundant Extended Command System usage ("half-ECSN).

High altitude photographic capability was added including

modification of 9-inch and 5-inch Frequency Phase Lock Loop Electronics

(FPLLE) to provide slower film drive speed capabilities, a redesigned film

velocity sensor, a new focus sensor reticle frequency, modification of

focuselectronics to provide sensing for high or low altitude, addition of a

second smear slit for the 9-inch camera, and a paint pattern suitable for both

high and low altitude operation.

An additional instrumentation sensor (IMP 5379) was

added to provide data on the status of the camera automatic off and altitude

select circuits.

Smear slits were added to the 5-inch camera.

(5) Several design changes were made to the satellite

reentry vehicle (SRV) for dual mode operation. The retro rocket total impulse

was increased 30 percent, and a second pyrogen ignitor was added for

redundancy. The forebody ablative material was changed to a darker material

to conserve heater power. Additionally, the recovery programmer back-up timer

interval was increased from 986 to 2808 seconds to allow high mode recovery.

2. Camera Performance 

a Film Drive Smoothness 

Photographic evaluation and FPLLE phase error diagnostic data

indicated that film drive smoothness on both cameras was within specification

limits.

b Focus Subsystem 

Correlation between BEF and mirror temperatures continued in

Mission 4352. As expected, the mirror temperatures decreased immediately

after injection into the high altitude orbit and BEF followed this trend. The

initial focus offset was -0.3 mil. The reason for this minor offset is not

2-18
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known. In the long term, from launch to the transition from high to low

altitude, BEF exhibited the long term positive drift seen on earlier

missions. As discussed in previous reports, temperature and the isothermal

coefficients of the vehicle do not adequately explain the phenomenon. One

possible explanation is that the COA is not totally isothermal. Also,

relaxation of launch induced stresses may account for the positive offset.

The PPS focus subsystem in conjunction with the dynamic filter software

provided an adequate amount of data during both high and low mode operation.

The lower-than-nominal performance made precise assessment of BEF and BPF

offset difficult. When direct comparison between BEF and BPF was possible,

the mean bias between the two for the high mode photography was +0.4 mils with

a standard deviation of 0.4 mil. Mean bias for the low mode was +0.2 mil with

a standard deviation of 0.3 mil. Historically, the standard deviation of this

bias has been 0.1 mil or less.

3. PPS Anomalies 

Temperature Instrumentation 

Two Ejectable Adapter (EA) shim temperature instrumentation

monitors failed to function after launch. These failures had no impact on the

mission.

Digital Telemetry Unit (DTU) 

DTU side #1 failed to turn on when commanded during one real

time station contact. The unit functioned normally thereafter. The most

probable cause of failure is a one-time relay malfunction in the Power Monitor

and Controller unit.

No detrimental effect on the mission occurred from this

anomaly.

c. Satellite Recovery Vehicle #1 

SRV #1 failed to separate properly and to deorbit as a result

of failure of the inflight disconnect (IFD) electro-explosive device (EED).

The IFD is the connector which provides the electrical interface between the.

PPS and the SRV. The last function which would normally be executed prior to

physical separation of the SRV is the "transfer" command, which activates the

SRV deorbit subsystem batteries and initiates the IFD EED's, which, after a

short delay, de-mate the electrical connector. Disconnecting the IFD starts
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then issued to physically

Failure of the IFD EED's resulted in the IFD remaining mated

and recovery programmer remaining inhibited. A backup timer subsequently

separated the recovery capsule from its thrust cone, but without any

significant change in velocity. As a result, the capsule and associated

pieces (heat shield and thermal cover) remained in an approximately circular,

350 nm altitude orbit, and are expected to remain there indefinitely.

Subsequent ground testing of the EED's showed that these

devices worked properly only at the low current levels at which qualification

testing had been performed. Nominal current levels caused the bridgewire to

burn out prior to igniting the EED ignitor column explosive mixture. The

problem has been corrected for future missions by a redesign of the EED

ignitor column mixture.

Satellite Recovery Vehicle - 2 

The SRV - 2 inflight disconnect pyro failed to function. The

SRV was subsequently recovered with a backup recovery/deboost procedure.

There was no effect on the operational photography.

5-Inch Film Handling System Supply Current 

The rev 1673 playback data indicated a malfunction in the

5-inch film handling system. Subsequent analysis and duplication of the

anomaly on the factory reliability model showed that during take-up cycles,

high tension existed in the system because the supply motor forward drive was

not operating properly. Action taken during the flight was to restrict 5-inch

system operation to the back-up mode. There was no effect on operational

photography from this anomaly.

f. 5-inch Film Handling System Take-up 

After the loss of tension on rev 1791, the 5-inch film takeup

drew stall current. Inspection of the recovered film showed that the tail end

of the film became lodged in the take-up drive gears producing the stall.

Less than one foot of unexposed film was cut when the Cut-seal 2 command was

executed. No imagery was lost. A hardware fix has been implemented for

future units.
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g. Quality Anomaly 

The quality of the imagery from Flight 4352 was degraded

nearly 50 percent compared to recent Gambit performance. The most

quantitative and reliable measurement of quality comes from the CORN

resolution targets. Results from this flight are shown in Figure 2-7. The

data have been reduced to focal plane resolution to back out altitude/scale

effects. Overall average performance was approximately 	 lines/mm compared

to a more typical Gambit resolution of about 	 lines/mm.

After many months of investigation, the exact cause of the

degraded performance on Mission 4352 could not be identified. The

investigation was performed by a team of Air Force, Aerospace, Eastman Kodak

Co., and Lockheed Missiles and. Space Co. personnel. Additional support and

independent investigation were provided by Itek Corp., Eikonix Corp., and

Perkin Elmer Corp. Specific areas investigated include focus, smear,

optical/mechanical failure, contamination and radiation. The following causes

remain most probable but neither have been conclusively proven.

Radiation damage to the stereo mirror or RCFLA optics

causing a wavefront change.

Mechanical tilt of the primary mirror which would not

induce an associated focus shift, as no large (on the order of mils) focus

offsets were seen relative to factory zero.
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Revolution

FIGURE 2-7: MISSION 4352 9-INCH CORN DATA
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SECTION III

FILM AND PROCESSING EVALUATION

INTRODUCTION

This section presents information on Mission 4352 film load and

usage, original film processing and physical degradation; and mission

sensitometry.

FILM LOAD AND PROCESSING SUMMARY

1. Film Load Data 

A summary of film loads by type and quantity is shown in Table

3-1.

TABLE 3-1

FILM LOAD: TYPES, QUANTITIES AND USAGE

Nine-inch Camera System (feet)

Film Type SO-315	 3414	 SO-312	 TOTAL

Film delivered to pad	 349	 100	 13,090	 13,539

(preflight measurements)

Mission Segment 1 (revs 1-830)

Mission Segment 2 (revs 831-1845)

NOT RECOVERED

Film wrap (unexposed)	 ___ --- 11	 ' 11

Total exposed	 --- 44 6,641 6,685

Total film	 --- 44 6,652 6,696

Mission Totals (revs 831-1845)

Total Unexposed	 --- ....... 11 11

Total Exposed	 --- 44 6,641 6,685

Total Film	 --- 44 6,652 6,696
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TABLES 3-1 (Cont'd)

Five-inch Camera System (feet)

Film Type	 SO-315	 SO-255	 SO-130	 S0-312	 S0-409 TOTAL

Film delivered to pad	 424	 450	 600	 1,095	 350 2,915

(preflight measurements)

Mission Segment 1 (revs 1-830)

Mission Segment 2 (revs 831-1845)

NOT RECOVERED

Film wrap (unexposed) --- 10 10

Total exposed 248 300 494 339 1,381

Total film 248 300 494 349 1,391

Mission Totals (revs 631-1845)

Total Unexposed 10 1C

Total Exposed 248 300 494 339 1,381

Total.Film 248 300 494 349 1,391
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2. PROCESSING 

Mission 4352 processing information based on Quick Look

measurements is presented in Table 3-2. Locations of manufacturing splices

are listed in Table 3-3. Optical titling information is given in Table 3-4.

The cut between SRV-1 and SRV-2 occurred in frame 9901 of rev 828 on the

9-inch film and in frame 5901 of rev 829 on the 5-inch film. The last frames

of the mission were rev 1789 frame 9004 and rev 1791 frame 5036.

a. Mission 4352-1 

SRV-1 was not recovered.

TABLE 3-2
FILM PROCESSING SUMMARY

Mission
Segment

Film	 Processor Process 9-inch camera

	

Total	 Total

	

frames	 Footage

5-inch camera
Total	 Total
Frames	 Footage

I NUI RGLUVERtU
2 S0-312	 Ontario 10 40DN 9,457 6,652 639 494

SO-409	 Ontario 10 41DN 374 349
SO-255	 MPI SP.101 378 248
S0-130	 MP2 SP.106 372 300
3414	 Ontario	 9 19DN 29 44 .....• ---

Segment Total 9,486 6,696 1,763 1,391

Preflight
Postflight

Mission total 9,486 6,696 1,763 1,391
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TABLE 3-3
SPLICE LOCATIONS

Rev	 Frame Film Type

1

2 5"

5N

NOT RECOVERED

834
1016
1235
1580

926
1050
1152
1214
1274
1542
1608
1659

9013
9027
9015
9019

5002
5006
5003
5011
5007
5001
5001
5001

3414 to SO-312
SO-312 to 50-312
SO-312 to SO-312
SO-312 to 50-312

SO-312 to 50-255
SO-255 to S0-409
SO-409 to S0-130
S0-130 to SO-312
S0-312 to S0-255
SO-255 to SO-409
SO-409 to SO-130
SO-130 to SO-312

TABLE 3-4

OPTICAL TITLING

Percent Titled

Film	 9-inch	 5-inch

NOT RECOVERED

3414	 0.0 1•••• NO MP

Mission

Segment

1

2

	

SO-312	 93.7	 53.2

	

SO-409	 _-__	 2.5

	

SO-255	 __-_	 32.8

	

SO-130	 15.1
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b. Mission 4352-2 

The SRV arrived at the processing site in good condition. Three

feet from the tail of the 5-inch film had tracked into the geared flange on

the take-up spool. One outer wrap of 5-inch film was stuck from a moisture

condition. The outer wrap of 9-inch film was stuck and received edge tear

damage caused by moisture, probably due to slight battery leakage.

Because of the potential for higher fog levels on films from this

SRV, a plan was designed to test samples of flight film prior to committing

the respective film types for processing. Special developers formulated to

suppress fog and retain photographic speed were available for use with the

SO-312 film in the event fog levels were deemed unacceptably high (i.e.,

greater than base + fog of 0.49). No major process adjustments to correct for

color fogging of the blue (S0-255) or IR (S0-130) layers were planned. If

fogging was severe enough to affect the green layer, process adjustments were

planned to maintain a normal green speed thus preserving the capability for

black-and-white duplication from the color films.

Unexposed samples were taken from each type of film in the

payload. Sensitometric step-wedges were exposed on the samples. Samples from

the head and tail were taken from the SO-312 film (9-inch and 5-inch) in order

to detect any fog trend throughout the length of these records. These samples

and those taken from SO-409, 3414 and the color films were then processed

using standard processing procedures and evaluated for fog. In general, the

fog density level was lower than anticipated and tended to be a constant value

throughout each film type with little variation from head to tail.

Representatives of Bridgehead and SAFSP-7 agreed that all the film should be

processed conventionally.

3. Radiation Monitoring Packets 

Predictions had shown that significant fog level increases could

result from the proton radiation environment at higher altitudes. An

experimental, light-tight packet designed to monitor the environment was flown

inside each SRV. Each packet contained the following.
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Ten thermoluminescent detectors

Two samples (exposed and unexposed) each of SO-112, SO-209,

S0-315, SO-464, S0-255, and S0-130 films.

c. A block of nuclear track detector emulsion.Results from the

experiment showed that film fogging at high altitudes was not as severe a

problem as anticipated. Thermoluminescent detector data showed that radiation

dosage on orbit was only one-third of what had been predicted. This

conclusion was confirmed by analysis of the density measurements made on the

black-and-white film samples. Although the increase in fogging was relatively

minor, it was sufficient to effect the color balance in both the color

(S0-255) and infrared (S0-130) films. The most sensitive emulsion layer (blue

in S0-255 and red in SO-130) in each of these films was more susceptible to

fogging than the remaining layers. Table 3-5 shows the measured density

differences between the flight experiment and two control packets.

Results from the nuclear track detector emulsion experiment were

not complete at this writing.

Because of its physical location within the PSV the actual flight

film load received significantly more shielding from radiation than the film

samples in the radiation monitoring packet. The average net density

difference in the black-and-white film load was 0.11 density units. Although

this slight density increase was due to radiation it had no effect on image

interpretability.

PHYSICAL DEGRADATIONS

Typical minor film defects were found in varying degrees, but none

occurred with a frequency that would indicate a problem with films, processes,

or the camera system.

SENSITOMETRIC CURVES

Mission film samples exposed on the 1B sensitometer and processed with

the mission films were used to obtain the sensitometric curves. The D-log H

curves for the individual film segments are presented in Figures 3-1 through

3-6.
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TABLE 3-5
SUMMARY FILM DATA FROM RADIATION MONITOR PACKETS •

)
Prefl ight Unexposed Film	 56-112-5-6 S0-209-2-1 50-315-10-2 SO-464-2-5 S0-255-145-2 S0-130-6-2

BLUE ONAX RED DMAX

SRY Packet R2A-1	 0.33 0.37 0.31 0.15 1.45 1.78
Travel Control R3A-1 ( 1 ) 0.23 0.28 0.21 0.10 *2.13 *2.53

DIFFERENCE	 0.10 0.09 0.10 0.05 -0.68 -0.75

SRY Packet R2A-1	 0.33 0.37 0.31 0.15 1.45 1.78
Master Control R4A-1 (2) 0.24 0.24 0.20 0.09 *3.18 *2.75

DIFFERENCE	 0.09 0.13 0.11 0.06 -1.73 -0.97

Preflight Exposed Film

SRY Packet R2A-2	 0.38 0.38 0.32 0.16 1.40 1.86
Travel Control R3A-2 ( 1 ) 0.23 0.33 0.20 0.10 2.13 2.53

DIFFERENCE	 0.15 0.05 0.12 0.06 -0.73 -0.67

SRY Packet R2A-2. . 0.3$ 0.38 0.32 0.16 1.40 1.86
Master Control R4A-2 ( 2 ) 0.23 0.22 0.20 0.09 3.18 2.75

DIFFERENCE	 0.12 0.16 0.12 0.07 -1.78 -0.89

*Controls used here were preflight exposed film.

The Travel Controls were attached to the vehicle during build-up and removed Just prior to the launch.
The Master Controls were stored in deep freeze until evaluation.

L _
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FIGURE 3-1: SENSITOMETRIC DATA, SO-312 FILM (9-INCH CAMERA)
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FIGURE 3-2: SENSITOMETRIC DATA, S0312 FILM (5-INCH CAMERA)
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FIGURE 3-3: SENSITOMETRIC DATA, 3414 FILM (9-INCH CAMERA)
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FIGURE 3-4: SENSITOMETRIC DATA, S0-409 FILM (5-INCH CAMERA)
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FIGURE 3-5: SENSITOMETRIC DATA, SO-255 FILM (5-INCH CAMERA)
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FIGURE 3-6: SENSITOMETRIC DATA, SO-130 FILM (5-INCH CAMERA)
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SECTION IV

IMAGE EVALUATION

A. INTRODUCTION

This section presents the results of the postflight evaluation of the

original negative and duplicate positive. This evaluation is based upon

tribar readings of CORN displays, analysis of focus, smear, and exposure data,

and subjective and objective analysis of sample mission photography.

B OBJECTIVE EVALUATION

1. Focus

To protect against failure of either Nominal Platen Adjust (NPA)

subsystem during launch, the 9- and 5-inch platens were launched with

fail-safe Biased Platen Positions (BPP) of +0.6 mil and +0.5 mil,

respectively. The rationale behind selection of the BPP is discussed in the

4350 and 4351 PET Reports.

After verification of nominal hardware operation in the rev 2

payload health check, the platens were moved to the optimal positions for the

film type and expected operating temperature. The predicted value of Best

Electrical Focus (BEF) used in the analysis was -0.1 mil. The initial focus

sensor data indicated an average BEF of -0.4 mil. An explanation for the

minor -0.3 mil offset was not found.

Upon injection into the high altitude orbit, BEF correlated well

with the falling mirror temperatures. As in previous missions, however, BEF

began a slow rise that appeared to be independent of mirror temperatures.

This rise can most likely be attributed to non-isothermal conditions and/or

relaxation of launch induced stresses. Platen adjustments were made

throughout the remainder of the high altitude mission, as required, in

response to focus system indications.

A platen adjustment was made upon transition from high to low

altitude orbit. As expected, BEF correlated well with the rising mirror

temperatures immediately following transition and stabilized quickly.
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Figure 4-1 traces the focus history of Mission 4352 and

graphically demonstrates the agreement between focus sensor indications and

actual photographic focus. The larger-than-usual dispersion in the individual

data points reflects the difficulty of Continous Defocus Record (CDFR)

analysis for this mission. This was the result of the relatively flat

through-focus characteristics exhibited in the imagery.

Continuous Defocus Record 

This method of assessing photographic focus requires

continuous movement of the platen throughout the frame. For this mission,

CDFR data was analyzed three different ways: visually, by optical power

spectrum techniques, and with an edge measurement system. All of the

evaluation techniques were hampered by the quality degradation. Overall, the

average Best Photographic Focus (BPF) of all CDFR's acquired on the 9-inch

camera was +0.9 mil with a standard deviation of 0.3 mil in the low mode, and

0.0 mil with a standard deviation of 0.4 mils in the high mode. These values

were in good agreement with the focus sensor BEF. Results from the 5-inch

camera showed no bias between the two cameras.

S-1 Platen Reference Gauge (PRG) Experiment 

The purpose of the S-1/PRG experimental subsystem is to

provide auxiliary information on physical parameters directly related to PPS

focus stability. A description of the sensors can be found in the 4348 PET

Report.

Analysis of data from the S-1 and PRG sensors revealed the usual

positive drift in output with apparent vacuum-induced reduction in moisture.

The known sensitivity of the probes to the relative humidity is detailed in

the PET Reports for Missions 4349 and 4350. This effect has been shown to be

probe peculiar, i.e., each probe may be affected to a different degree. For

Mission 4352, the greatest effect was noted for PRG-1, with a lesser

sensitivity to moisture noted for probes S-1 and PRG-2.
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FIGURE 4-1: FOCUS HISTORY MISSION 4352

Figures 4-2, 4-3 and 4-4 show long-term data for S-1, PRG-1, and

PRG-2 respectively, each plotted with daily average dynamic filter BEF. The

noise in both PRG plots is an artifact produced by electrical noise in the

sensors (documented and waived at the factory). Disparity between the

S-1/PRG sensors and BEF is of minor concern, since absolute S-1/PRG output to

date has not been correlatable to BEF; rather, the S-1/PRG subsystem has been

more widely utilized for short-term trend analysis and experimentation.

Note that all three sensors exhibited a sudden positive increase

of approximately 0.5 mil on Day 100 (transition to low altitude). Although

the reason for the shift is not fully understood, the calibration mode data

for S-1 showed a change in level of +0.2 mil during the same time span. This

tends to confirm that the sensor calibration changed, not the S-1 distance.
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The PRG cal mode data showed no significant shift at this time. However,

factory testing has shown that the sensor waveform can pivot about the

calibration point, effectively changing the S-1/PRG response at the high end

("operate" mode) while having little or no effect on the low end ("calibrate"

mode). This same phenomenon was seen in the S-1 sensor on Mission 4351. All

evidence suggests that the positive shift in the three sensors was electrical

in nature and not related to the BEF rise around the same time period which

has already been addressed.

3             

--- S1 .
	  BEF    

2.0               

A                    

0

-1                               
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20	 40
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FIGURE 4-2: BEF AND Si RESPONSE VS. TIME - MISSION 4362
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FIGURE 4.4: BEF AND PRG2 RESPONSE VS. TIME - MISSION 4352
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c. S-1/PRG Calibration 

Seventeen S-1/PRG calibrations were performed on orbit. The

calibrations of all three sensors exhibited nominal profiles. A typical

calibration profile is shown in Figure 4-5.

As on previous missions, the calibration mode of all three

sensors confirmed the vacuum-induced drying effect seen in the operate mode.

The degree of calibration drift was proportional to the total drift in the

operate mode. The total change, over a period from rev 1 to rev 1789, is

summarized as follows:

Calibration Change (Equivalent Focus Mils) 

S-1	 .	 PRG -1 '	 PRG -2

+0.3	 +0.8	 +0.6

Note that since probe drift rate is relatively slow, short-term tests covering

a period of five revs or less can be successfully performed without

significant influence from the drift phenomenon. Such experiments include the

' Full Turns S-1 (FUTS) and Dark Full Turn S-1 (DFUTS).

FUTS

Seventeen FUTS experiments were performed to acquire operational S-1

data covering a full revolution of normal vehicle operation and orientation.

Five were performed at high altitude and twelve at low altitude; these were

accomplished in conjunction with thermal tests. The low-altitude FUTS

profiles were similar to those seen on previous missions, with a total S-1

excursion of 0.2 to 0.4 (equivalent focus) mil during the rev. Again, the

greatest rate of change during this period occurred during normal payload

activity i.e., when the viewport doors were open. A typical low-altitude FUTS

profile is shown in Figure 4-6.
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FIGURE 4-5: REV 1750 S-1/PRG CAL - MISSION 4352
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The high-altitude FLITS profiles show a total S-1 excursion of 0.3

to 0.5 (equivalent focus) mil which is slightly higher than that of

low-altitude experiments. A typical high altitude FLITS profile is shown in

Figure 4-7. In terms of total excursions, these results are similar to

previous missions, especially Mission 4349. A test from Mission 4351 suggests

that the FLITS effect is not due to electronic changes, but rather real

dimensional changes in the camera optics assembly.

As on the previous mission, S-1/PRG was turned on during the main

Agena engine burn at orbit injection. The signatures from all three sensors

were virtually identical to those seen on Mission 4351 with the exception of

the noisy PRG data mentioned earlier. Figure 4-8 shows S-1 going out-of-band

low at the time of engine start. The PRG sensors showed a slight negative

shift at the same time and a further trend downward about 140 seconds into the

burn. Sensor output also returned to a slightly higher level at engine

shutdown.

If the initial shift in all three sensors was due to engine

thrust, the most likely area of hardware to "flex" would be the Ross Corrector

and Field Lens Assembly (RCFLA) mount. This would be sufficient to explain

the S-1 shift since the sense is consistent with the direction of thrust. At

the same time, however, the sense of the PRG sensors would have to be

positive. That the shift was actually negative, suggests some mechanism other

than thrust.

It may be that vibrations were biasing the sensors; if so, the

direction of the biasing is unpredictable. Since the S-1 target is on a much

longer rod than the PRG's, it could be more susceptible to vibration and thus

show a larger bias. The further shift downward in the PRG sensors observed

about two-thirds through the burn may be the result of frequencies or

resonances changing in the vehicle as the engine fuel is depleted. The slight

difference between the pre and post burn levels is most likely due to the

initial drying out of the sensor heads.
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Lens System 

Operational astigmatism was assumed to be equal to that determined

from factory tribar data (less than 0.5 mil with the in-track focus closer to

the lens). Limited defocused CORN data did not provide sufficient data to

estimate operational astigmatism.

Smear Data 

Smear data were collected from two hundred twenty-two 9-inch

frames chosen at random from operational photography. Ninety-four frames were

collected from the high mode portion and 128 from the low mode.

The low mode smear statistics compare favorably with the first

half random sample statistics of Missions 4350 and 4351. This comparison is

appropriate since the data in all sets were collected from mission segments

completed before a smear analysis and accompanying data base change. The data

are shown in Table 4-1. Smear rate histograms for the high and low mode

portions are shown in Figures 4-9 and 4-10. Additional processing was

performed in which smear and target miss distances were utilized to estimate

the systematic biases that would best account for the observed data. A

summary of these estimates is given in Table 4-2.

The cross-track smear bias observed on this mission is typical of

that observed on missions since 4348. Since Mission 4350, each half of the

flight duration of the first SRV has been flown on different halves of the

attitude control system to gather data which would be used to compensate for

attitude biases during the second mission half. Mission 4352-1 was operated

on PACS for the first half and RACS for the second; however, the loss of the

first half mission film precluded any bias compensation for 4352-2. The

attitude hardware configuration and bias compensation data base remained

unchanged for the duration of 4352-2.

Post flight data analysis from previous missions has indicated

that the source of the cross-track smear bias is either an SCS yaw attitude

offset a systematic attitude modeling bias or a combination of both. This is

borne out by the results of the data analysis summarized in Table 4-2. The

Handle via
BYEMAN Channels
BYE-09340/83

4-10
—Tep-Seeret--



Performance Evaluation Team
Report No. 4352/82

NRO APPROVED FOR RELEASE
—Tep-Seeret-GAMBIT	 DECLASSIFIED BY: C/IART

DECLASSIFIED ON: 10 JANUARY 2013

two sets of data show reasonable agreement in total pitch and total yaw, but

the higher variability in the individual components (SCS attitude and PPS

misalignment) is due to a high degree of correlation between the two

contributors.

The effect of altitude on cross-track smear rate is evident from

Figure 4-11 where low altitude data starts at rev 1443. The shift is expected

behavior in the presence of a yaw attitude error.

Table 4-3 compares the Mission 4352 overall statistics, high and

low, with those of 4342 through 4351. Also shown are the 5-inch smear

statistics measured from the new 5-inch smear slits. Despite the relatively

low sample size, these too compare favorably with previous mission

performance. All data refers to the center of the film format. Note that the

high mode smear rates are significantly less than low mode. 	 This was expected

since several significant contributors to random smear are reduced at higher

altitudes, particularly ephemeris uncertainties and smear sensitivity to

attitude errors.

TABLE 4-1

RANDOM SAMPLE COMPARISON

Folded Distribution

Mission	 Sample Size	 Mean	 Std.Dev.

IT	 XT	 IT	 XT

4350-1 285 94 119 84 90

4351-1 371 82 139 76 98

4352-2 (LOW) 128 69 138 64 82

L.

L
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TABLE 4-2

RESULTS OF LEAST-SQUARES FITS OF SMEAR AND POINTING DATA

REV SPAN ROLL

ESTIMATED BIAS (degrees) NUMBER
OF

SAMPLES

RESIDUAL SMEAR RATES
(Microradians/Second, One Sigma)SCS	 PPS

PITCH	 YAW	 PITCH	 YAW IN-TRACK CROSS-TRACK

837-1431 -.0584 .1083	 -.1210	 -.1315	 -.0330 92 56.7 37.2

1443-1791 -.0861 .0557	 -.2310	 -.0157	 .0310	 126 89.6 72.6

High altitude in-track
80
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iv 40
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FIGURE 4-9: SMEAR RATE DISTRIBUTION MISSION 4352, HIGH ALTITUDE
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REV Number

REV Number

FIGURE 4-11: SMEAR RATE TIME HISTORY
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TABLE 4.3

SMEAR RATE DISTRIBUTION BT MISSION
(microradians/sec)

In-Track	 Cross-Track

Camera	 Mission	 Signed	 distribution Folded distribution 	 Signed	 distribution Folded distribution	 Sample
number	 Mean	 Std. 0ev.	 Mean Std. Dev.	 Mean	 Std. Der.	 an Std. Elev.	 size ,

4342	 20	 123	 98	 76	 -44	 129	 107	 82	 so
4343	 -21	 91	 71	 59	 9	 113	 94	 63	 87
4344	 53	 1S7	 128	 106	 -68	 128	 118	 84	 104
4345	 -55	 162	 135	 105	 23	 137	 112	 81	 203
4346	 -53	 133	 115	 86	 10	 104	 80	 68	 194
4347	 -48	 149	 124	 87	 -46	 109	 94	 70	 163

Block 48

4348	 -30	 142	 115	 88	 -3	 121	 96	 73	 199
4349	 24	 140	 108	 92	 -58	 141	 123	 88	 592
4350	 6	 120	 89	 81	 -65	 123	 109	 87	 581
4331	 14	 102	 77	 68	 -70	 119	 109	 SS	 838	 '

9-inch	 4352-Nigh	 9	 S7	 32	 48	 -23	 37	 35	 26	 94
4352-Low	 28	 90	 69	 64	 -135	 88	 138	 82	 128

5-inch	 4352-High	 11	 29	 26	 16	 -14	 48	 3S .	 34	 17
4352-Low	 33	 144	 108	 98	 -94	 92	 107	 76	 .	 21

4. Resolution Statistics 

All CORN acquisitions were read by three IRARS certified readers

representing EKC, NPIC, and SAFSP. Complete CORN acquistion data, including

2:1 normalized resolution values, are presented in Appendix B. Table 4-4

summarizes the average performance for the black-and-white films carried on

both the 9- and 5-inch cameras. Resolution values in this table are as read

(not normalized) from the original negative and include all CORN acquisitons

that were not intentionally defocused outside the depth of focus of the system.
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TABLE 4-4

AVERAGE RESOLUTION SUMMARY OF TRIBAR TARGETS

(line pairs/mm)

Original Negative

Film	 No. of

Camera	 Type	 IT	 XT	 GM	 Samples 

9-inch	 SO-312	 81

5-inch	 SO-312	 16

5-inch	 SO-409	 16

5. Factory-to-Orbit Correlation 

Correlations between the predicted and measured CORN tribar

resolution values for the 9- and 5-inch cameras are shown in Figures 4-12 and

4-13.

The correlation plots for the 9-inch camera were all generated

with data from SO-312 film; the ratio of measured-to-predicted resolution

(M/P) is 0.44. The correlation plots for the 5-inch camera were generated

with data from SO-312 and SO-409; the combined ratio of measured-to-predicted

resolution is 0.42.

The correlations shown in Figures 4-12 and 4-13 are intended to

demonstrate the predictability of individual resolution points given the

conditions of acquisition. The variability is a measure of prediction errors

as well as a reflection of essentially uncontrolled and random effects. The

poor correlation ratio is indicative of the quality anomaly noted in Section

II.
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FIGURE 4-12: FACTORY-TO-ORBIT CORRELATION,9-INCH CAMERA (11nesimm)

Handle via
BYEMAN Channels
8YE-09340/83

r-

4-17



Performance Evaluation Team
Report No. 4352/82

NRO APPROVED FOR RELEASE
TegkisePet-GANIBIT	 DECLASSIFIED BY: C/IART

DECLASSIFIED ON: 10 JANUARY 2013

FIGURE 4-13: FACTORY-TO-ORBIT CORRELATION, 5-INCH CAMERA (line:/mm)
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C. EXPLOITATION SUITABILITY

Tables 4-5 and 4-6 summarize NIIRS data by altitude and film type.

Although the total of 1200 ratings is comparable to that of 4351-2, only 30

targets were rated on the 5-inch camera. Comparison of the cameras based on

NIIRS statistics is, therefore, meaningless. The anomalous performance of

SRV-2 photography is reflected in the average of low altitude black-and-white

ratings which has declined 0.2 NIIRS from the level of 4351-2. The decline in

the percentages of	 ratings and the corresponding increase in NIIRS 5

ratings is apparent.

There were no ratings from the small segment of 9-inch 3414 film.

TABLE 4.5
NIIRS RATINGS FOR MISSION 4352 (AS OF 2 DECEMBER 1982)

.(8y Altitude and Film Type)

NI IRS SO-312 . SO-4 	 m::5r2---eaik9rtgr--g:Tyr

- ALL RATINGS -

4 31 1 104
3 10 1 407 7
2 2 94 2
1 1 1

- Clear Weather/Complete Coverage - 
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SO-255	 SO-130SO-409ALTITUDE	 SO-312

5.0*

	3.2*	 2.5*

	

5.3*	 4.0*

HIGH	 3.1	 3.0

LOW	 5.7	 4.9

ete

3.1

5.7

ALL CLEAR COVERAGE

• • 
	3.3*	 3.2gb

	

5.0	 5.3*

3.0*

'CO

5.0*	 3.0"

HIGH

LOW

TABLE 4-8
NIIRS RATINGS FOR MISSION 4352-2

(BY ALTITUDE AND FILM TYPE)
ALL RATINGS

CLEAR WEATHER	 CLEAR MEATIER	 CLEAR WAVER	 CLEAR WADER

ALL CLEAR AND OCKIETE COMM

Part
	

Part	 Part	 Part
Stereo Stereo	 Mono Stereo	 Stereo Mono Stereo	 Stereo Mono Stereo	 Stereo Mono

HICII	 3.2	 3.1*	 3.0
	

3.2*

LOW	 5.9	 5.9	 5.4
	

5.3*
	

3.0*

"Less than ten entries

D. FILM EVALUATION

1. Tone Reproduction 

Tone reproduction for the original negative (ON) and the duplicate

positive (DP) was determined from microdensitometer traces of CORN target gray

panels on cloud-free engineering photography. Tone reproduction curves for

the original negatives (S0-312 and SO-409) and the duplicate positives are

shown in Figures 4-14 and 4-15. Each plot illustrates the relationship

between the equivalent microdensities and the log reflectances of the gray

scale.
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FIGURE 4-14: TONE REPRODUCTION, ORIGINAL NEGATIVE
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FIGURE 4-15: TONE REPRODUCTION, DUPLICATE POSITIVE
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2. Subjective Evaluation By Film Type 

SC-312 

This was the principal 9-inch film; in addition, 500 feet were

exposed by the 5-inch camera. The majority of clear frames were rated fair to

good with the overall quality at both altitudes being below expectations.

Exposure and contrast were normal. There was no apparent difference between

the two cameras.

3414

Only 12 feet were collected at the beginning of SRV-2. Image

quality was fair. Exposure and contrast were normal.

SO-409

Two segments, 150 feet at high altitude and 200 feet at low

altitude, were obtained. Paired comparison of a limited number of samples

indicated that the quality of SO-409 imagery was slightly superior to that of

SO-312. Some SO-409 imagery appeared denser than normal, an effect similar to

overexposure.

SO-255 

SRV-2 carried 250 feet of color film in two segments. Clear

scenes were rated fair. Exposure appeared normal while contrast was somewhat

lower than normal. Nearly all of the color film was exposed at high altitude.

e. SO-130 

Two 150-foot segments were exposed, one at high altitude and

one at low. Resolution was fair; contrast and exposure were normal.

Handle via
BYEMAN Channels
BYE-09340/83
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Handle via
BYEMAN Channels
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3, Reproduction System Evaluation

The modulation transfer function (MTF) curve of Figure 4-16

depicts the nominal performance of the SO-312 original negative (ON) to SO-332

duplicate positive (DP) portion of the 4352 reproduction Aystem. The MTF

curve describes the modulation transfer factor of the reproduction Aystem as a

function of spatial frequency. Inferences that relate to other measures of

system performance, such as resolution transfer, cannot be made from the MTF

curve.

=NM

OA 	 1	 1	 I	 I	 t	 1	 11	 1	 1	 I	 If	 III	 I	 1
0	 40	 80	 120	 160	 200	 240	 280	 320	 360

Spatial frequency (c/mm)

FIGURE 4-16: MISSION REPRODUCTION MTF (80-312 ONTO S0-332)
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SECTION V

SUMMARY OF CONCLUSIONS

A. SECTION I - MISSION OPERATIONS AND STATISTICS

This was the first GAMBIT mission flown at both high (350 nm) and

low altitudes.

SRV-1 was not recovered due to a failure of an inflight

disconnect.

Despite the inflight disconnect failure, a procedure was devised

to successfully recover SRV-2.

Image quality was not as good as that normally expected from a

GAMBIT mission.

The system successfully demonstrated the use of a half-ECS

procedure to extend mission life. This involved turning off the

A-side of the ECS to save power while in the high mode of operation.

Mission 4352 was the longest (123 days) mission to date.

B. SECTION II - SATELLITE VEHICLE PERFORMANCE

Although thrust chamber assembly (TCA) throat temperatures were

high, requiring limited burn times to preclude throat damage during the

mission, both TCA's performed flawlessly during the demanding, long burns

required to successfully perform the recovery/deboost maneuver.

PPS focus was maintained within +0.4 mil (high mode)/+0.2 mil

(low mode) of best photographic focus, on the average. The standard

deviations were 0.4 and 0.3 mil respectively.

3. Smear rate data showed a cross-track bias typical of those

observed since Mission 4348. The cause of this bias has never been identified.

Handle via
	 571

BYEMAN Channels
B YE-09340/83
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C. SECTION III - FILM AND PROCESSING EVALUATION

Defilming was accomplished without major incident after the

recovery. Battery electrolyte leakage caused the outer wrap of each spool to

stick to itself. A tear in the tail of the 9-inch system resulted during

despooling. No imagery was affected in either system.

Special measures were taken before final processing of the flight

load to guard against fogging of the film due to high altitude radiation.

Selected short segments were removed, processed and measured for base plus fog

density. These measurements showed only minor increases in fog levels;

therefore, all films were processed conventionally, without major incident.

A radiation experiment was flown on Mission 4352 to monitor the

effects of the high altitude environment. The experiment results showed that

the radiation dose was approximately one-third of predicted levels.

The recovered 9-inch camera load was primarily comprised of

SO-312 film type with a small quantity of 3414. The 5-inch camera contained

black-and-white film types S0-312 and SO-409, color SO-255, and false color

infrared SO-130.

As on previous missions, film jogs were used before and after

daily periods of inactivity to avoid flaring the edges of operational frames.

Damage was noticed on the unexposed tail of the 5-inch film.

This was caused by the film becoming trapped in the take-up gears.. A

modification to the remaining systems to eliminate this minor problem has

been made.

D. SECTION IV - IMAGE EVALUATION

Film plane resolution, as measured by CORN readings, was lower on

this mission than on previous missions. The reason for the less

than optimum performance was not identified.

Overall, black-and-white films returned fair to good imagery.

The SO-409 film was rated slightly superior to the SO-312.

3. Interpretability as expressed by NIIRS values is slightly (0.2

NIIRS) worse than on previous missions.

Handle via
	 5-2

BYEMAN Channels
BYE-09340/83
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-Top-ilamet-GAMBIT

4.152 COMMAND 10000444104

NRO APPROVED FOR RELEASE
DECLASSIFIED BY: C/IART
DECLASSIFIED ON: 10 JANUARY 2013

9E6	 516794	 PRINCIPAL NAY ► RAmm SIANT	 VESICLE
14409	 LIME	 LAT	 6096	 libt ONG	 65190TH

OG 410	 06	 416	 mr.	 DEG
GRAN

396
8044

D16

600
9699
096

F160•
TYPO

91.17
910214
1NCHE8

911.4
1110249
1N/89C

40062
7199

511C
916904

653 9049 6.1	 198.3 2.539 35.00 56.3 80312 .00670 1.4607 4.2 V

054 5001 8.3	 106.6 3.076 .6.65 64.4 90312 .00920 1.939) 4.2 V

9001 U.S	 195.2 2.370 34.65 30.9 50103 .00670 1.4463 4.6 ►
9002 3.9	 194.7 2.183 26.95 31.3 80412 .00670 1.6010 4.9 F
9003 9.9	 194.3 1.679 29.75 31.3 80312
9004 7.6	 194.0 2.030 16.45 32.3 40312 ::::::

1.6031
::: :

9005 0.5	 193.8 1.492 24.15 31.3 80312 .00910
9006 0.7	 193.5 1.331 36.95 32.4 80312

(.6649
::: :

9007 5.2	 193.2 1.676 36.05 34.4 90312 .00670 1.4710 7.4 V
9008 8.0	 194.0 1.676 37.83 35.2 60312 .00910 1.4319 10.6 V
9009 6.7	 192.5 1.040 36.05 25.6 80312 .00670 1.4463 4.4 A
9010 3.0	 180.7 2.730 -16.10 54.0 80312 .00910 1.9236 4.4 0
9011 .6.0 104.5 3.076 -18.65 53.9 80312 .00910 1.6217 4.4 A

955 5001 14.4 167.9 2.1113 -34.65 59.7 80312 .00400 1.5473 1.4 f

966 5001 13.1 108.3 2.310 .33.25 50.0 50312 .00740 1.5656 4.2 V
5002 09.8 148.4 2.170 .32.55 50.5 80312 .00740 1.5640 4.2 ►
5003 05.0 188.4 2.730 .32.90 50.7 50312 .00740 1.6154 4.2 V

9001 10.2 189.4 2.370 -32.55 50.4 50312 .00610 1.5639 4.2 F
9002 85.3 1109.5 3.436 -27.30 51.3 30212 .00910 2.6814 4.2 A
9003 97.0 188.6 3.436 -30.45 50.6 80312 .00670 1.6319 4.2 A

096 5001 46.5 109.5 3.239 5.55 56.6 80312 .00740 1.0712 4.2 r
500 47.3 198.4 3.076 7.00 56.0 80312 .00740 1.8450 4.2 A

900 87.2 166.6 2.142 .28.70 55.3 80312 .00670 1.6546 4.2 r
900 43.1 106.3 3.076 .29.10 65.4 80312 .00670 1.6010 4.2 A

902 SOO 41.4 188.1 4.239 -6.30 61.7 40312 .00740 1.6930 4.4 V
500' 61.4 107.9 2.687. -21.35 62.3 80412 .00740 1.7806 4.2 F

900 64.0 180.0 3.436 16.10 63.9 80312 .00670 1.7846 4.2 F
900 94.6 167.9 2.536 -31.15 62.0 80312 .00670 1.6210 7.4 '2
9003 399.2 107.0 2.530 .32.20 62.3 80312 .00670 1.6031 1.4 0
9004 305.6 187.0 2.730 -30.45 62.3 50312 .00610 1.6959 7.4 V
9005 302.4 107.7 3.436 -29.05 62.4 80312 .00670 1.6960 4.2 A
9006 414.2 107.7 3.239 .16.05 62.0 80412 .00670 1.5610 7.4 A
9007 340.9 147.7 3.436 -0.35 66.0 80312 .00670 1.9001 4.2 A
900m 452.1 107.4 1.436 -40.60 66,4 80412 .00520 1.4071 4.2 F
9009 436.0 167.3 3.076 . 39.55 66.0 50312 .00520 1.4496 4.2 A

903 9001 407.0 199.6 2.030 -33.29 54.9 80412 .00620 1.5743 4.2 F
9002 436.8. 189.6 1.676 -34.15 66.2 40312 .00360 1.4620 10.9
9003 401.3 188.4 3.076 .33.25 55.0 90312 .00520 1.6154 4.2 A
9004 430.4 196.3 2.687 -36.50 55.2 60312 .00360 1.5020 10.4 A

904 5001 356.4 190.4 2.370 .19.25 41.8 90312 .00920 1.0341 8.4 V

9001 356.5 190.0 1.370 . 19.26 41.4 60312 .00910 1.9341 7.9 V
9002 436.6 188.7 1.036 44.65 56.1 80312 .00670 1.4172 3.0 A

907 5001 464.9 194.2 3.442 -39.90 30.9 80312 .00540 1.3679 4.6 V
5002 433.5 193.0 1.140 .37.10 31.1 50312 .00740 1.4958 7.9 v
5003 459.6 193.3 1.036 -40,60 31.1 60312 .00540 1.4029 4.6 A

9001 347.5 199.7 1.492 0.70 25.2 80312 .00910 1.6160 4.6 11
9002 350.8 199.1 1.676 6.30 26.2 50312 .01300 1.8403 5.0 0
9003 345.6 197.6 1.492 600 26.0 80312 .01200 1.9939 4.9 V
900 346.8 197.1 1.076 4.10 27.3 80312 .00910 1.9599 4.6 F
900 342.4 196.6 1.676 0.70 27.3 50312 .00910 1.9125 4.8 V
900 346.4 196.2 1.492 0.70 27.2 60312 .01200 1.4671 4.6 A

408 SOO 362.2 196.0 1.140 -17.50 27.2 60312 .00920 1.7722 4.6 ►
500 362.5 196.3 1.331 . 19.95 27.1 80312 .00920 1.9011 4.9 V
500 360.1 195.7 1.676. -17.15 27.* 50312 .00920 1.7970 4.6 A

900 372,0 200.4 1.676 16.20 23.5 80312 .00910 1.7392 4.9 F
900 397.0 199.6 0.640 .26.00 23.1 00312 .00910 1.6144 0.0 I
900 406.0 190 .7 0.980 .31.65 23.1 50312 .00910 1.5909 11.2 V
900 411.9 197.0 1.492 -33.60 23.2 50212 .00910 1.5370 mo A
900 436.0 193.6 1.936 -37.45 30.6 80312 .00670 1.4751 4.6 A

909 900 354.5 194.5 2.183 10.15 32.4 80)12 .00670 1.8259 4.4 ►
900 440.9 193.3 0.190 -37.10 33.3 80312' .00910 1.4442 11.2 V

Handle via
BYEMAN Channels
BYE-09340/83

A-6
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-Tep-Smen*GAMBIT NRO APPROVED FOR RELEASE
DECLASSIFIED BY: C/IART
DECLASSIFIED ON: 10 JANUARY 2013

2111810N 4362
ST RRRRR CORN TAM= 120240211106 0202

02611 9101 .	 60212

	 .• 015024 6010402106 •.•--•-- 	

	

!ARM	 1 MORA moDIAN A RAM

	

P.N.	 .	 COMAS? !MAT

	

NAANT	 IRINA/	 (ol)	 AXPOSORIC	 dAR	 ONO	 NP

	

PLAIRN MCC	 ?Of TO?	 70?	 AMON	 Amour	 2INCA16)	 (11212201412)
RSV	 OAR (AIM	 (NA) FROG	 18	 NM	 OIR OW 528 (I/8105112420IAN 	 RAM	 Nunn	 NAhoR	 8101422	 NAM

	

NM. 00m. RRRRRR N.M./	 OMM	 	 	 .01. &NM MO.	 MOOM	 OMOM	 MOMOND	 NM	 NOM.

NORRALIRRO
221 016064
RISONTION

- 0e10	 no
(133) (4/00)•
OWN

947 9001 0.50 237.1	 6	 1128242106	 IT 4.06 2.09 0/3 10.0 10.0 - 10.0 42.8 42.9 - 42.8 131 171 - 122 44.7 126
11269	 IT 4.14 2.12 11.0 11.0 - 12.0 38.2 34.0 • 38.2 145 145	 163 40.6 126

GiopITRIC NRAN 4.11 2.10 10.5 40.4 138 420 131

947 9002 0.50 332.6	 6	 11282621011	 IT 4.08 2.19 1/3 10.0 10.0 - 11.0 42.6 38.2	 62.6 127 127 - 143 47.1 116
11209	 I? 4.14 2.23 12.0 11.0 - 12.0 34.0 34.0 - 28.2 161 143 • 161 37.4 146

a► oomexc BRAN 4.11 2.21 11.0 38.2 142 42.0 130

947 9003 0.50 336.5	 6	 112624210N	 12 4.08 2.61 2/3 9.0 9.0 -	 9.0 48.1 46.1 • 48.1 116 116 - 116 64.3 67
11289'	 A? 4.14 2.61 13.0 13.0 - 13.0 30.3 30.3 - 30.2 182 162 - 182 37.0 150

maim 'RAN	 ••.62 4.11 2.61 10.6 28.2 146 480 114

1007 9001 0.80 326.7	 6	 111202223.011	 IT 3.44 1.29 2/3 6.0 7.0 -	 8.0 54.0 54.0 - 60.6 104 93 - 104 24.6 228
11127	 xf 3.67 1.29 80 8.0 -	 9.0 54.0 48.1 - 54.0 103 103 • 115 25.7 216

GeomATRic Amu	 •	 62 3.55 1.29 1.0 54.0 103 25.2 221

1007 9002 0.80 232.1	 6	 11120011,011	 IT 4.23 1.12 2/3 7.0 7.0 -	 7.0 60.6 60.6 - 60.6 90 90 •	 90 30.7 170
11127	 xf 3.66 1.29 7.0 7.0 -	 7.0 60.6 60.6 - 60.6 90 90 -	 90 27.1 202

0110NRTNIC NEAN 3.96 1.31 7.0 60.6, 90 25.0 190

1007 9003 0.80 336.0	 6	 211208/4011	 if 4.42 1.47 1/3 7.0 7.0 -	 7.0 60.6 60.6 - 60.6 92 92	 92 28.0 147
11127	 x2 4.09 1.46 8.0 8.0 -	 8.0 54.0 64.0 - 54.0 102 102	 102 32.1 172

noun= 'RAN	 	 ma 4.26 1.46 7.5 57.2 97 24.9 159

1022 9001 0.80 315.9	 6	 11120311011	 IT 3.24 1.60 2/3 9.0 9.0 - 10.0 48.1 42.0 - 49.1 117 117 - 122 37.0 153
11127	 AT 3.24 1.63 11.0 10.0 - 11.0 36.2 28.2 - 42.8 147 131 • 147 20.6 164

480A1911c 111224	 o.662 3.24 1.62 9.9 42.8 131 • 32.6 168

1022 9002 0.80 334.6	 6	 1112002100	 If 3.46 1.67 1/3 8.0 6.0 -	 9.0 54.0 48.1 - 54.0 102 102 • 114 42.3 110
11127	 x? 3.53 1.69 210 10.0 - 11.0 38.2 38.2 - 42.6 145 129 • 146 31.9 174moillfRIC MEAN 3.41 1.68 9.4 45.4 121 36.7 ISO

1022 9003 0.80 336.8	 6	 1112067101	 . 12 4.14 1.85 0/3 10.0 10.0 - 11.0 42.6 38.2 - 42.0 122 122 -448
11127	 xi 3.77 1.79 11.0 10.0 • 12.0 30.2 34.0 - 42.8 167 131-'366

cooNsfac Re's	 me) 3.95 1.82 10.5 40.4 139

•1140 9001 1.00 336.4	 6	 1018011740N	 lf 6.68 2.26 0/3 9.0 9.0 - 10.0 48.1 42.9 - 48.1 117 117 • 132 54.7 103	 ,
10190	 xi 4.83 2.18 9.0 9.0 •	 9.0 40.1 48.1 - 49.1 116 116 - 116 54.4 103

GRoNeTRIC NRAN	 •6 4.70 2.22 0.0 48.1 117 54.6 103

11409002 1.00 334.1	 6	 101000140N	 IT 5.38 2.35 112 9.0 9.0 -	 9.0 46.1 48.1 - 48.1 114 114 - 114 57.1 '	 96'
10190	 x2 4.79 2.22 11.0 11.0 - 11.0 38.2 38.2 - 38.2 144 144 • 144 43.2 120

. AltongfRIC NRAN	 am) 5.08 2.26 9.9 • 42.0 120 49.7 211

1140 9003 1.00 336.6 	 6	 IT 9.0 9.0 •	 9.0 48.1 49.1 - 48.1 117 117 . 117
AT 12.0 11.0-12.0 34.0 34.0-39.2 164 146-164'

altoNSTRIC ARAN	 amma, 10.4 40.4 139

1140 9004 1.00 337.3	 6	 1126802406	 IT 3.53 1.69 2/3 9.0 9.0 - 10.0 46.1 42.6 - 48.1 117 117 - 122 29.6 142
11278	 xi 3.26 1.65 10.0 9.0 - 10.0 42.6 42.8 - 48.1 129 115 - 129 33.5 166ORONITRIC WAN 3.30 1.67 9.5 45.4 123 36.4 154

1140 9005 1.00 332.9	 6 . 112661122.0A	 If 3.53 2.74 3/2 0.0 6.0 •	 9.0 54.0 49.1 - 64.0 101 101 - 114 03.6 6611276	 xT 3.24 2.82 10.0 9.0 - 10.0 42.6 42.0 - 40.1 120 114 - 128 64.3 85OKANTRIC Num 2.25 2.78 8.9 46.1 116 73.3 76

1140 9006 1.00 237.0	 6	 11268/12408	 if 3.53 1.76 1/3 8.0 0.0 •	 9.0 54.0 40.1 - 54.0 104 104 - 117
11275 	 JET 3.24 1.71 11.0 10.0 - 12.0 38.2 34.0 - 42.8 145 139 - 163.CitoNUOIC MAN 3.38 1.76 9.4 46.4

• 123

1149 9001 1.00 240.6	 6	 I? 9.0 9.0	 9.0 48.1 46.1 - 48.1 118 110 - 118•
AT

G1oN1281C RIM	 s•.•)
• 9.0

9.0
0.0 -	 9.0 46.1

48.1
48.1 - 54.0 117

117
104 • 117

1170 9001 1.00 339.2	 6	 11106811011	 IT 4.62 2.15• 0/3 8.0 7.0 -	 8.0 54.0 54.0 - 60.6 los 92 - 106 56.6 97
11113	 22 4.15 1.97 9.0 9.0 -	 9.0 48.1 40.1 - 48.1 116 116 - 116 47.0 119

OsourNic NAAS	 	 ) 4.36 2.06 8.5 50.9 110 52.5 107

1170 9002 1.00 314.6	 6	 11106112101	 if 4.05 1.04 1/3 8.0 6.0 - 16.0 54.0 42.8 - 54.0 102 102 - 120 51.8 106
11113	 IT 4.27 2.00 9.0 9.0 -	 9.0 48.1 48.1 - 48.1 115 115 - 116 49.0 115simociNic MN 4.16 1.97 8.5 50.9 1011 . 49.9 lip

Handle Na	 B-1
BYEMAN Channels
BYE-09340/83	 -Tep-Sespet- 4352
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Tep-Seere6GAMBIT

1146201 4252
51 211811 CORN TARGET 1011.14121011 OATS

91004 TIPS	 80312 '

NRO APPROVED FOR RELEASE
DECLASSIFIED BY: C/IART
DECLASSIFIED ON: 10 JANUARY 2013

P.O.
SLANT	 TRINAR

171.42CM RANGE	 TOT TOT	 101
REV	 /RN (NSW)	 (NM) FROG	 NO	 NUL

	

.... .... ...... ..... ...... ....	 	

	  VISUAL RESOLUTION 	

	

PARGII	 3 READER NEDIAN 6 RANGE

	

CONTRAS/	 TARGET

	

(11)	 imam	 NAM	 GNO	 RP
ERROR	 GROUP	 (IRONS)	 (1011115/10)

	

011 GIGO 801 (P/820118)410IAM	 RANGE	 NEDIAN	 MADGE	 1101411	 MARGE

	

woe ..... wow	 ......	 ......	 .......	 ......	 .	 meow..

NORMALISED
211 VISUAL
RES0102101

GEO	 OP
(II) (Linn)
.. ...........

1170 9003 1.00 330.2	 6 '11 9.0 6.0 n 	 9.0 46.1 48.1 n 64 0 0 117 104 n 117
XT 9.0 9.0 n 	 9.0 48.1 40.1 . 48.1 116 116 n 116

06misluc MEAL 9.0 48.1 '	 . 117

1170 9007 1.00 337.2	 6	 111201240N IT 3.05 3.75 0/3 10.0 10,0 n 11.0 42.8 38.2 " 424 131 121 n 147 36.9 112
. 11127 IT 3.30 1 4 85 10.0 9.0 - 10.0 42.8 42.8 - 40.1 129 115 n 129 38.6 144

GEOMETRIC MEAN 3.27 1.00 10.0 42.8 130 37.0 148

1170 9000 1.00 332.0	 6	 1112000404 IT 3.46 1.77 1/3 10.0 10.0 n 10.0 42.0 42.8 n 42.8 120 128 n 118 37.6 146
11127	 ' IT 3.45 1.76 9.0 9.0 n 11.0 48.1 36.2 - 48.1 114 114 n 143 39.0 140

GEOMETRIC NEIN 3.4S 1.77 9.5 45.4 120 38.3 143

1170 9009 1.00 336.9	 6	 11120111101 IT 3.54 1.64 2/3 9.0 9.0 n 	 9.0 40.1 48.1 . 48.1 117 117 n 117 37.4 150
11127 XS 3.69 1.68 9.0 9.0 n 	 9.0 48.1 40.1 . 48.1 115 11S . 115 36.8 151

=METRIC MEAN	 ma) 3,61 1,66 9.0 48.1 116 37.1 150

1104 9001 1.00 330.0	 6	 112921/401 If 4.08 1.09 0/3 8.0 CO n 	 8.0 S4.0 54.0 n 54.0 104 104 n 104 53.6 105
11289 XT 4.14 2,02 9.0 9.0 n 	 9.0 46.1 48,1 n 41.1 115 115 n 116 49.9 114

GEOMETRIC MEAN	 moss> 4.11 2.00 0.5 80.9 110 51.2 109

1184 9002 1.00 333.5	 6	 1128207101 IT 4.08 1.97 1/3 7.0 7.0 n 	 9.0 60.6 40.1 n 60.6 90 90 n 114
11289	 • 11 4.14 29 01 11.0 11.0 n 11.0 36.2 38.2 n 36.2 144 144 . 144 :::: 1::

GEOMITRIC MEAN	 mess) 4,11 1.99 8.0 40.1 114 47.5 116

1184 9003- 100 337.6	 6	 11262111.01 IT 4.00 1.76 2/3 9.0 8.0 n 	 9.0 40.1 4091 n 54 0 0 111 104 n 117 41.5 136
11299 IT 4.14 1.76 9.0 9.0 n 	 9.0 48.1 40.1 n 49.1 115 116 . 115 39.6 140

GEOMETRIC OCAS 	 memo) 4.11 1.76 0.0 40.1 116 . 40.5 138

1214 9002 1.00 335.5	 6	 101801TLON IT 4.56 2.27 1/3 10.0 10.0 n 10.0 42.0 42.9 n 42.8 129 129 n 129 49.1 115
10190 IT 6,02 2.32 10.0 10.0 n 11.0 42.0 38.2 n 42.8 129 129 - 145 62.2 106

GEOMETRIC MEAN	 me> 4,79 2.21 10.0 42.8 129 .. 50.1 110
. .

1214 9003 1.00 339.6	 6	 101801140N If S.69 2.53 0/3 9.0 8.0 .	 9.0 41.1 48.1 n 54.0 III 105 n 118 61.5' 92
10190 IT 5.92 2.64 10.0 10.0 n 10.0 42,0 42.6 - 42.8 131 131 n 131 60.0 94

woman/ NEAR 5.01 2.50 9.5 41.4 124 6047 93

1114 9004 1.00 338.1	 6	 11282811.03 12 3.62 2.04 0/3 9.0 9.0 .	 9.0 48.1 48.1 . 54.0 117 104 n 117 49.2 115
11289 XV 3.82 2.13 6.0 0.0 n 	 9.0 54.0 48.1 . 64.0 103 103 n 116 59.1 94

GEOMETRIC MEAN	 saes> 3.72 2.08 8.5 50.9 110 53.9 '	 104

1214 9005 1.00 322.7	 6	 1120230100 II 3.65 2.03 1/3 9.0 0.0 n 	 9.0 48.1 48.1 n 54.0 114 102 n 114 40.7 113
11289 XT 4.12 2 9 22 8.0 8.0 .	 9.0 64.0 40.1 n 54.0 102 102 n 114 62,3 88

GOORIVRIC NEAR	 emu) 3.80 2.12 8.5 50.9 100 5591 SOO

1214 9006 1.00 337.8	 6	 1121212401 I2 3.80 2 8 46 2/3 10.0 9.0 n 10.0 42.8 42.8 n 48.1 131 117 n 131 51.1 110
11209 XT 4.28 2.67 10.0 10.0 - 10.0 424 6 42.0 n 42.0 130 130 n 130 60.3 92

GEONCTRIC MEAN 	 mow 4.03 2.55 10.0 42.3 130 55.5 101

1229 5001 1.10 340.2	 6	 1018001101 IT 4.71 2.11 0/3 7.0 7.0 n 	 8.0 60.6 54.0 . 60.6 93 93 - 105 65.4 87
10190 IT 4.36 1.93 9.0 9.0 n 	 9.0 40.1 48.1 n 48.1 117 117 n 117 45.4 124

GEOMETRIC NEAR 4.53 2.02 7.9 64.0 105 54.5 104

1229 5002 1.10 336.2	 6	 101801110N IV 4.58 2.24 1/3 9.0 9.0	 9.0 49.1 40.1	 48.1 115 115	 111 53.6 103
10190 XT 4.92 2.29 9.0 9.0	 9.0 46.1 48.1	 48.1 116 116	 116 50.6 OS

GEOMETRIC MEAN	 momi0 4.74 2.26 9.0 40.1 115 56.0 99

1229 5003 1.10 340.9	 6	 10180E140M IT 4.37 2.39 2/3 9.0 9.0	 9.0 40.1 40.1	 48.1 118 110	 110 67.1 100
10190 XT 5.16 2.57 9.0 9.0	 9.0 48.1 48.1	 48.1 117 117	 117 68.0 13

GEOMETRIC MEAN	 "mum) 4.75 2.48 9.0 48.1 118 62.3 91

1229 9001 1.00 340.4	 6	 101801110N IT 4.71 2.21 0/3 0.0 8.0	 9.0 34.0 49,1	 54.0 105 105	 118 61.2 03
.10190 XT 4.36 2.06 9.0 9.0	 9.0 48.1 46.1	 40.1 117 117	 117 50.3 112

GEOMETRIC MEAN 	 "mu) 4,53 2 6 13 8.5 50.9 111 55.6 102

1229 9002 1.00 336.2	 6	 1010011401 IT 4.53 2.06 1/3 0.0 9.0 n 10.0 40.1 42.0 - 48.1 115 115 n 129 49.6 112
10190 XT 4.92 2.14 9.0 9.0 n 10.0 48.1 42.0 n 48.1 116 116 n 130 52.6 106

GEOMETRIC *CAI	 sass) 4.74 2.10 9.0 46.1 115 . 61.1 109

1229 9003 1.00 340.6	 6	 1018011600 IT 4.37 1.00 2/3 8.0 8.0 n 	 9.0 54.0 48.1 . 54.0 105 105 n 111 '50.0 114
.	 .	 10190 XT 5.16 2.05 9.0 8.0 -	 9.0 48.1 40.1 n 54.0 117 105 n 117 49.9 113

OLONE2RIC NUN 4.75 1.96 8.5 50.9 111 6060 .113

Handle via	 S-2
BYEMAN Channels
BYE-09340/83	 -Tepeeeret- 	 4352

•
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4352

r

r-
L

F -

L

-Tep-Seeret GAMBIT
NRO APPROVED FOR RELEASE
DECLASSIFIED BY: C/IART
DECLASSIFIED ON: 10 JANUARY 2013

41115104 4362
ST 253644 case 244442 spasmallas OATA

9164 nig .	 64312

••.••....•.•..... VISVAL 41406VTION ........... 	
244642'	 3 MOM 440IAM 6 MARDI

P.N.	 CONTRAST	 /AMORY 
SLAM	 Tenn	 (II)	 110118444	 NAN	 446	 *9

	

1144244 papa TO 242	 TOT	 OWN	 GROW	 (INNEN	 (4144414.)
449	 no (am)	 cm) Pim	 IM	 mirn	 on 08115 its upppopsminam	 441144	 110111	 NANOI	 mama 1411144

	

0000 0000 OOOOOOOOOOO 0000 000	 MM0 01•00 0001	 0000	 0000	 00000	 0-000	 moo

211
404441.32411

04401411146

1163.(6/44).

9I01144

1244 5004 1.10 337.4	 6	 112684160g	IT 3.56 1.79 1/3 8.0 8.0 -	 8.0 54.0	 54.0 - 54.0 104 104 - 104 47.2 119
11275	 XI 2.94 1.71 9.0 8.0 9.0 48.1	 48.1	 54.0 115 103 • 115 37.6 1411

GEONATNIC NUN 3.23 1.75 8.5 50.9 110 42.1 133

1244 5005 1.10 333.2	 6	 112684260g	IT 3.45 1.79 1/3 8.0 8.0 -	 6.0 54.0	 54.0 - 54.0 101 101 - 101 47.4 114
1127$	 XT 2.86 1.66 9.0 9.0 -	 9.0 46.1	 45.1 - 48.1 114 114 • 114 91.6 163

GSONATNIC NUN	 IMMO) 3.15 1.73 8.5 50.9 107 41.2 133

1244 5006 1.10 337.4	 6	 11268411441	 IT 3.60 1.89 2/3 8.0 0.0 -	 9.0 54.0	 46.1 n 54.0 104 104 • 117 60.2 112
'11275	 XI 3.70 1.59 9.0 8.0 9.0 48.1	 46.1 - 54.0 115 103 • 115 47.6 116

01041014n Mtn	 goo.3 ' 3.65 1.94 2.5 50.9 110 48.9 114

1244 9004 1.00 337.7	 6	 112601/nog	IT 3.56 1.98 0/3 4.0 9.0 -	 9.0 48.1	 46.1 • 48.1 117 117 • 117 47.5 119
11275	 XV 2.94 1.111 9.0 9.0 6.0 46.1	 46.1 n 48.1 115 115 n 115 41.2 135

ocommuc nag	 	 3 3.23 1.89 9.0 48.1 116 44.2 127

1244 9005 1.00 333.2	 6	 11265NILON	 IT 3,46 1.75 0/) 10.0 10.0 - 10.6 42.1	 42.5	 42.8 120 124 • 126 37.6 146
11275	 AT 2.86 1.61 2.0 9.0 9.0 48.1	 48.1 - 45.1 114 114 • 114 34.2 160

Gronguin Num .	 ammo) 3.15 1.65 9.5 45.4 121 35.5 153

1244 9006 1.00 337.1	 6	 11268N11.01	 IT 3.60 1.65 1/3 10,0 10.0 - 11.0 42.0	 38.2 - 42.0 131 131 • 147 33.9 166
11275	 3? 3.70 1. 65 10.0 9.0 10.0 42.8	 42.5 - 41.1 129 119 • 129 33.6 165

0044INIC NtAN 3.65 1.66 10.0 42.8 130 33.7 169

1259 5004 1.10 337.4	 6	 1112041404	 IT 3.19 1.47 0/3 8.0 7.0 n 	 9.0 54.0	 49.1 - 60.6 104 93 n 117 42.4 132
11127	 AT 3.31 1.40 6.0 8.0 -	 8.0 54.0	 54.o • 54.0 103 103 • 103 39.7 140

GEONITNIC MN 3.25 1.60 8.0 54.0 103 41.0 136

1299 5005 1.10 333.2	 6	 1112041144	 if 3.39 1.71 1/3 6.0 7.0 9.0 54.0	 48.1 • 60.6 101 90	 114 44.1 124
11127	 AT 3.58 1.75 5.0 8.0 8.0 54.0	 54.0	 44.0 101 101	 101 62.4 129

Gimp= SCAN 3.45 1.73 6.0 54.0 101 .. 43.3 126

1259 5006 1.10 337.5	 6	 IV 10.0 10.0 10.0 42.5 . 42.4	 42.8 131 131	 131
XI 4.0 14.0 5.0 54.0	 64.0 - 54.0 103 103 - 103

GioNITRIC4444 8.9 48.1 116

1259 9004 1.90337.4	 6	 111 OOOOO 011 	 If 3.19 1.80 0/3 9.0 5.0 9.0 48.1	 44.1	 54.0 117 104 • 117 42.4 133
11127	 XT 3.31 1.83 8.0 7.0 8.0 54.0	 54.0 - 60.6 103 0	 103 46.6 119

nommic 4444	 bow 3.25 1.82 6.5 50.9 110 46.$ 126

1259 9005 1.00 333.2	 6	 1112041404	 IT 3.39 1.71 1/3 5.0 9.0 -	 9.0 48.1	 46.1	 48.1 114 114 .. 114 39.9 137
11127	 AT 3.50 1.74 5.0 9.0 9.0 40.1	 46.1.- 45,1 114 114 - 114 35.4 143

4404tTNIC ALAN 3.48 1.72 9.0 46.1 114 39.2 140.

1259 9096 1.00 337.3	 6	 IT 9.0 8.0 10.0 48.1	 42.11 n 54.0 117 104 • 131
AT 1.0 9.0 10.0 46.1	 42.0 • 48.2 111 115 • 119

nenTNIC SCAN. 8.0
.

116

1274 5001 1.10 340.1	 s.	 IT 5.0 5.0 0.0 54.0	 54.0 • 54.0 105 105 • loos
AT 8.0 6.0 8.0 54.0	 54.0 - 54.0 104 104 . 104

OnINETNIC SEAS	 	 ) 8.0 54.0 104

1274 5602 1.10 335.6	 6	 II 7.0 7.0 9.9 60.6	 44.1 • 60.6 91 91 n 115
AT 5.0 7.0 n 	 8.0 54.0	 54.0 - 60.4 103 91 - 103

clIONSTRIC pm 7.5 $7.2 97

1274 4963 1.10 339.7	 6	 1110611140N	 IT 4.53 1.95 2/3 7.0 7.0 -	 7.0 60.6	 60.6 - 60.4 93 93 -	 93
11113	 .	 AT 4.47 1.93 AO ' 4.0 -	 5.0 54.0	 54.0 • 54.0 104 104 • 144

C444412NIC OMAN	 	 3 • .4.50 1.94 7.5 • 57.2 98

1274 9007 1.00 330.2	 4	 11120N11.01	 IT 3.43 1.52 1/3 10.0 10.0 - 11.0 42.8	 38.2 • 42.5 131 131 • 14$ MO 104
21127	 AT 3.411 1.52 9.0. 9.9 n 10.0 45.1	 42.5 • 45.1 115 115 n 136 32.0 174

411044TNIC inn 3.44 1.52 5.9 45.4 123 30.5 184

1274 9000 1.00 333.7	 6	 1112041LON	 IT 3.34 1.57 1/3 2.0 9.0 9.0 40.1	 45.1 . 46.1 114 114 n 114 39.0 167
11127	 AT 3.35 1.57 9.0 9.0 -	 9.0 48.1 .48.1 • 48.1 114 114 - 114 31.9 167'

0t0411211IC ALAN 3.34 1.57 9.0 48.1 114 31.9 161

1274 9009 1.00 337.7	 6	 11120111LN	 If 3.44 1.13 0/3
31127	 AT 3.60 1.15

01044INIC *188 3.53 1.14

Handle via
BYEMAN Channels
BYE-09340/83

L



l'op-BeeretGAMBIT

masted 4392
IT newel	 TAROCT AVARUA/ION DATA

*11.71 TIP% .	 50312

NRO APPROVED FOR RELEASE
DECLASSIFIED BY: C/IART
DECLASSIFIED ON: 10 JANUARY 2013

.	 	 Iwo*	  VISUAL si00102104 	 4••.........	 060010040s0
2111141	 3 RUM AMMAN 6 RAM	 211 rime

I.N.	 tootles!	 meet	 lareeenem
SLAM!	 Mete	 (ee) CAPOSURO	 OAR	 460	 OF

	

PLANO RANO, ICT TOT 201	 MUM	 ORM	 (INCINS)	 : (eilleies)	 ORO II

	

Re, rem (elesi) (NN) PROS AR NUL	 DIN 02011 us crisrevemegm Reece	 ARDIAN	 NAM	 eerier MANOR	 (IN) (WAR)
.mem wOOOM. 	  ii•Oe• WIPO 1100.••• 00 WOWS ON• w.00	 MOO.	 0.0.1.. NOn11. •••n•• n•n•

1274 9001	 1.00 340.4 6

GIOAnniC

1274 9002	 1.00 335.7 6

GLOACTAIC ARAN

1274 9003	 1.00 339.5 6 11 OO 6 NN LOA
11113'

CROARTRIC Nam • 	

IT	 .6.0	 9.0	 40.1 49.1 - 54.0	 116 105 ....110
AT	 9.0	 9.0	 9.0	 44.1 48.1	 48.1	 117 117	 117

9.0	 48.1	 117

IT	 10.0	 9.0	 10.0	 42.8 42.0 - 40.1	 129 115	 129
XT	 8.0	 8.0	 9.0	 54.0 48.1 • 54.0	 103 103 • 115

8.9	 48.1	 115

IT	 4.53 1.00 0/3	 7.0	 7.0	 0.0	 60.6 64.0	 60.6	 93	 93	 105
XT	 4.47 1.78	 9.9	 9.0	 9.0	 48.1 46.1	 46.1	 116 116	 116

'	 4.50 1.79	 7.9	 54.0	 144

1209 9002	 1.00 333.9 6	 IT	 9.0 9.0 • 9.0	 46.1 46.1 • 48.1	 114 114 - 114
XT	 9.0 0.0	 9.0	 54.0 54.0 - 54.0	 102 102 102

VI NNNNN IC.ACA0	 	 0	 8.5	 50.9	 108

1289 9003	 1.00 339.1 6

GROACVNIC ALAN

IT	 9.0	 9.0	 9.0	 48.1 49.1	 49.1	 117 117	 117
XT	 9.0	 9.0	 9.0	 48.1 49.1	 48.1	 116 116 • 116'

66666	 9.0	 48.1	 116

Isl e 0001	 0.00 77.3	 6 1112291109	 IT	 2.62 1.49 0/3
11129	 XT	 2.47 1.40

	

MARIAN ARAN	 66666	 2.64 1.49

1518.9001	 0.90 77.3	 12 1112441109	 I2	 3.29 1.60 0/3
11131	 XV	 3.79 1.68

	

OROARTRIC ALAN 	 66666	 3.52 1.64

1519 9002	 0690 77.4	 6 1112297108	 IT	 3.29 1.72 0/3
11129	 XI	 3.09 1.66

	

ORONCTRIC MEAN	 3.15 1.69

12 1112003408	 IT	 3.28 1.63 0/3
11131	 XT	 1.79 1.76

	

OtONCTAIR AtAx	 3.52 1.09

1582 9001	 0.20 79.4	 6 1129491100	 IT	 1.71 1.90 0/3
11291	 XT	 3.53 1.95

	

CNONSINIC ARAN	 3.02 2.07

12 1128641100	 IT	 3.83 1.92 0/3
11293	 •	 XT	 3.68 1.70

	

' ORONLVOIR ORAN	 66666	 3.76 1.00

1592 9002	 0.90 79.4	 6 11294011.ON	 IT	 4.05 1.90 1/3
11291	 XT	 4.09 1.97

	

410317910 ALAN	 66666	 4.07 1.80

0	 12 112 N 6 NNN ON	 IT	 3.03 1.77 0/
11293	 •X2	 3.60 1.73

	

OR NNNNN 10 NOAH	 3.76 1.75

1802 9002	 0.90 79.4	 6 1018381108	 /2	 1.85 2.03 0/3
10193	 XT	 4.76 2.20

	

GRoWNIC ARAN	 6.28 2.15

1892 9004	 0.00 79.2	 6 10193e1409	 IT	 4.42 2.02 0/3
10193	 IT	 4.86 2.07

	

=Herm ARAN	 4.49 2.04

1590 9001	 0.90 79.2	 6 1128483109	 IT	 3.89 2.12 0/3
11291	 XT	 3.02 2.12

	

610311210 ARAN	 3.65 2.12

12 11286N31OU
11291

GROARTNIC NEAR

IT 3.93 2.05 •1/3
XT 3.69 2.03

3.76 2.04

	

1599 9002 0.90 79.2 0 /1394811.03	 IT	 4.03 1.90 0/3
11201	 XT	 4.07 1.93

OROARINIC NUN	 4.05 1.92

	

12 1128681108	 12	 3.93 1.78 0/3
11293	 XT	 3.69 1.74

61011TAIC MEAN	 555.)	 3.76 1.76

Handle via
BYEMAN Channels
BYE-09340/83 4352

•



•    

-T•plikerst GAMBIT
NRO APPROVED FOR RELEASE
DECLASSIFIED BY: C/IART
DECLASSIFIED ON: 10 JANUARY 2013

4106100 4352
52 2111840 CORN filleat KIWWT30w OITA

FILM TIPS .	 60312

RSV

P.M.
86002	 limas

	

mums RAM tilt TOT	 TOT
FON (OILS)	 (MN) FROG	 ON	 OTOS

	

1.011,41 mason. wwwee. miomm ow.	 	

	  9100AL MRSOL06100	 .......... ........ ......nn 	 1O6MA11360
!ANON?	 3 ROAM 1160I40 IL RAMS	 241 VISCOS

CONTRAS?	 IN6G62	 MEIMATIOr
(It)	 KXPOSUR6	 SAN	 ONO	 MP

MOO	 0000P	 (INCURS)	 (41101i11)	 ORO	 RP
016 0090 no (F/STOPS)460140	 NAM	 =IAN	 MAW	 Mimi mils	 (II) (lama)
.ma	 mow.	 =mom.	 wmwmm	 evommow	 NOON. 0.000.

1664 6001 0.80	 62.3	 6	 11.1060260M IT 3.34 1.65 0/3
11115 XT 3.36 1.65

GKOMITNIC MUM 3.36 1.45

1664 5001 0.60	 62.3	 12	 111106510$ IT 4.04 1.74 0/3
11117 X! 3.67 1.74

GSOULTRIC SCAM 3.96 1.74

1664 6002 0.60	 62.2	 6	 1110802100 IT 3.77 1.76 1/3
11115 . XT 4.06 1.85

61606628Ic NIA!	 4..ms, 6.92 1.60

12	 111106210M IT 4.04 1.79 1/3
11117 XT 3.67 1.77

060N1TMIC SIAM 3.96 1.76

1664 9001 0.70	 82.3	 6	 111081331.00 IT 3.34 1.59 1/3
11116 AT 3.36 1.61

G60 ***** C NUM	 Lamm) 3.35 1.60

6	 11108N1LON IT 3.34 1.73 0/3
11115 XT 3.36 1.74

GIOMITRIC NUM 3.35 1.74

12	 11110651.09 IT 4.04 1.07 0/3
11117 AT 3.47 1.02

660662MIC MEAN	 UM) 3.96 1.05

1664 9002 0.70	 82.1	 12	 11110/121.06 IT 4.04 1.70 0/1
11117 IT 3.47 1.64

06066TRIC MEAN 3.96 1.67

1694 9001 0.70	 80.0	 6	 11270112606 If 3.46 1.75 0/3
11277 AT 3.56 1.76

=NITRIC NON 3.61 1.75

12	 1127201400 IT 4.01 1.70 0/3
11279 XT 3.84 1.74

GROORTNIC MOAN 3.93 1.77

1696 9002 0.10	 79.7	 6	 112700160N IT 2.93 1.54 1/3
11277 XT 3.01 1.55

GROMUMIC SIAM 2.97 1.54

12	 11272016OM IT 4.01 1.66 0/3
11279 IT 3.66 1.64

GIONCTRIC. MUM 3.93 1.65

1729 9001 0.70	 80.8	 6	 1110612100 IT 3.36 1.76 0/3
11115 XT 3.26 1.74

GROMUNIC NRAM 3.31 1.75

12	 111100I4O6 IT 4.04 1.43 0/3
11117 XT 3.67 1.78

GIOMITRIC NCAN 3.96 1.81

1729 9002 0.70	 80.8	 6	 111080VLON IT 3.72 1.68 0/3
11115 X? 3.42 1.62

GROMSTRIC MUM 3.57 1.60

1729 9002 0.70	 80.6	 12	 III lllll OM IT 4.04 1.66 0/3
11117 AT 3.87 1.64

620661MIC REAM 3.96 1.66

1729 9003 0.70	 79.6	 6	 11122141404 It 2.69 1.55 0/3
11129 IT 2.97 1.59

GRORIONIC NSAM 2.82 1.57

12	 1112407106 IT 3.28 1.58 0/3
11131 XT 3.79 1.68

GiONSTMIC MEAN 3.62 1.63

1729 9004 0.70	 79.4	 6	 1112205101 IT 3.36 1.51 1/3.
11129 AT 3.14 1.47

Gemini= MEAN	 morn 3.24 1.49

Handle via
BYEMAN Channels
BYE-09340/83

I
L.



"Toreeereg•GAMBIT

Imam. 4302
St 221042 CORM TARGET 1241401111011 OATA

FUN TOPS •	 20312

NRO APPROVED FOR RELEASE
DECLASSIFIED BY: C/IART
DECLASSIFIED ON: 10 JANUARY 2013

P.M.
•SLANT	 !MAR

MIEN RAMIE tGf 1102 MU'
REV PIN (0141) (ON) PeOG 44 NM

mamas mow. mmo soon__

RP
141040/40/

*MAN HANGS
ONO	 11••••••n •

	 VISUAL ki&OLOTION
TARGET	 3 READER MEDIAN4 RANGE

comas: !ANGST

	

EXP112112C	 9AR	 GRD

	

ERROR	 GROUP	 (INCHES)
0141 GINO ST6 • IP/6TOPS3420142 RAMIE	 MEDIAE	 MANGE

amma ea. ow.. ewas	 Amman.	 .111•00,

NOMMED
211 Issesur
REMOTION

ORD: RP
(IN) (4/101)
owe. a...ow

12	 1112401409 IT	 3.28 1.48	 1/3
11131

clgoNemc MOAN
IT	 3.79 1.57

3.52 1.53

1745 9003	 0.70	 78.6	 6	 1112291609 IT	 2.46 1.41	 0/3
11129 IT	 2.47 1.41

GEOMETRIC KLAN 2.46 1.41

12	 1112422100 IT	 3.28 1.50	 0/3
11131 KT	 3.79 1.57

CLUNTINIC MEAN ' 	 mum,

1745 9004	 0.70	 70.6	 6	 /1122121.ON

3.52 1.54

IT	 2.87 1.33	 ,1/3
11129 XI	 3.11 1.30

GROUTRIC 4244	 maw 2.99 1.36
•

12	 11124631.UN It	 3.28 1.36	 1/3
11131 IT	 3.79 1.42

610METMIC MEIN	 mum.> 3.32 1.39

414510/1 4352
ST I AAAAA CONN ?ARM EVALUATION DATA

FM TYPE	 $0409

	 	 VISUAB RESOLUTION  V AAAAA MO
IMET 3 READER MEDIAN 4 RAMGC 211 VISUAL

P.R. CONTRAST	 TARGET RBSOBUTION
SLANT (113	 13901061	 BAR .	 GRO RP

P18116 RANGE	 TOT TOT	 TOT ERROR	 GROUP (MRCS) (LIMES/NN) ORD	 RP
NOV	 PAN CMS)	 (NN) MG MR	 MB DIM GM STS . Cr/ETOPSIMIDIAN	 RANGE MEDIAN	 RANGE MEDIAN EMI - (IM) (4/24)

.... ........... .... ••.	 	 .. .... .•. .•.. .... ..... ... ..... wl..... ..•..•

1140 5001 1.10 338.2	 6	 10100N0L01 It 5.02 2.97 0/3 11.0 10.0 11.0 38.2 39.2 42.0 197 131	 147 60.5 93
10190 IT 4.50 2,77 11.0 10.0 12.0 38.2 34.0 42.8 146 130	 154 06.0 85

GEOMETRIC ROAN	 WIMP 4.75 2.87 11.0 38.2 147 63.2 81

1140 5002 1.10 334.1	 6	 10100M0N IT 5.44 4.71 0/3 12.0 12.0 14.0 34.0 27.0 34.0 161 161	 203 70.9 70
10190 XT 4.84 4.44 15.0 14.0 15.0 24.0 24.0 - 27.0 229 204	 222 44.0 125

610910116 MOAN 2.13 4.59 13.4 28.6 192 59.0 94

1140 5003 1.10 334.8	 6	 1010021LON IT 5.65 3.53 1/3 11.0 10.0 12.0 34.2 34.0 42.6 146 132	 166 65.7 46
10190 XI 5.24 3.79 10.0 10.0 10.0 42.9 42.9 42.8 130 130	 130 97.2 SO

. GIONETRIC MEAN	 mmeRB 5.44 3.66 10.5 40.4 • 139 - 79.9 71

1140 5004 1.10 337.1	 6	 1126811402 IT 3.82 2.52 1/3 9.0 9.0 . 10.0 46.1 42.1 n ,41.1 117 117' . 131 63.4 69
11274 IT 3.24 2.44 9.0 9.0 n 9.0 40.1 44.1 n 49.1 III 115 n 115 72.9 76

GEOMETRIC MEAN 3.30 2.53 0.0 44.1 110 69.0 82

1140 5005 1.10 332.9.	 6	 112601!1.06 IT 3.52 2.26 0/3 9.0 6.0 n 10.0 44.1 42.2 . 54.0 114 101 n 124 55.9 90
11275 XT 3.24 2.25 10.0 10.0 - 11.0 42.9 34.2 n 42.0 121 120 n 143 53.6 102

GEOMETRIC MN	 .	 nAAA1 3.36 MS 0.5 45.4 120 54.7 100

1140 6006 1.10 337.3	 6	 1120402402 If 3.52 2.11 0/3 6.0 0.0 n 4.0 54.0 54.0 n 54.0 104 104 - 104 58.2 97
11275 XT 3.24 2.11 11.0 11,0 n 11.0. 38.2 30.2 n 34.2 145 145 • 145 42.7 121

GIONCTRIC NM	 momm2 3.3$ 2.11 9.4 45.4 123 49.6 113

1542 5001 1.00	 79.3	 6	 IIMMON IT 3.73 2.57 0/3
11291 XT 3.55 2.45

GEOMETRIC MN 3.64 2.51

12	 112010024011 IT 3.83 2.25 0/3
11293 IT 3.67 2.22

GEOMETRIC SEAN 3.75 2.23

Handle via
	

B-6

BYEMAN Channels
BYE-09340/83



Performance Evaluation Team
Report No. 4352/82

—T+P4leape‘GAIIIIBIT
NRO APPROVED FOR RELEASE
DECLASSIFIED BY: C/IART
DECLASSIFIED ON: 10 JANUARY 2013

APPENDIX C

GLOSSARY OF TERMS

ABHC Adaptive Bias Health Check PACS Primary Attitude Control
ACS Attitude Control System System
APR Approved Platen Position PAS Payload Adapter Section

PET Performance Evaluation
BEF Best Electrical Focus Team
BPF Best Photographic Focus PMU Programmable Memory Unit

PPS Photographic Payload
BPP Biased Platen Position Section

PRG Platen Reference Guage
PSY Photographic.Satellite

CDFR Continuous DeFocus Record Vehicle
COA Camera Optics Assembly
CORN Controlled Range Network

RAGS Redundant Attitude
DMA Defense Mapping Agency Control System
DP Duplicate Positive RCFLA Ross Corrector and Field

Lens	 Assembly
EA Ejectable Adapter RD Restraint Device
ECS Extended Command System RST Roll Settling Test
EED Electro-Explosive Device
EMPA Electric Motor-Pump Assembly

FPLLE Frequency Phase Locked Loop
Electronics Triplet

FUTS Full Turn S-1 SCF Satellite Control
Facility

GRD Ground Resolved Distance SCS Satellite Control Section
SRY Satellite Recovery

IFD InFlight Disconnect Vehicle.
ISPS Integrated Secondary Propulsion SST Stereo Settling Test

System SY Satellite Vehicle

MCD Mission Correlation Data TCA Thrust Chamber Assembly
MPS Main Propulsion System
MTF Modulation Transfer Factor

NPA Nominal Platen Adjust

OBCT Obliquity Biased Corn Triplet
ON Original Negative

Handle via
8YEMAN Channels
BYE-09340/83

C-1

-Tep-Seeret-



NRO APPROVED FOR RELEASE
DECLASSIFIED BY: C/IART
DECLASSIFIED ON: 10 JANUARY 2013

CONVERSIONS TO METRIC (SI) EQUIVALENTS

To convert the
following:

Multiply
by:

To obtain:

Volume	 Cubic inches 16.3871 Cubic centimeters
Cubic feet 0.0283 Cubic meters

28 316.8465 Cubic centimeters

Length	 Inches 2.54 * Centimeters
Feet 30.48 * Centimeters

0.3048 * Meters
Nautical miles 1.852 * Kilometers
Statute miles 1.6093 Kilometers

Pressure	 Pounds per square
inch

6 894.7238 Newtons per square meter

Mass (weight) 	 Pounds 0.4536 Kilograms

Velocity	 Inches per second 2.54 * Centimeters per second
Feet per second 0.3048 * Meters per second

30.48 * Centimeters per second
Pounds per second 0.4536 Kilograms per second
Pounds per minute 0.0272 Grams per second

Temperature Chart (for nominal values)

Fahrenheit	 50	 55	 60 65 70	 75 80 85	 90	 95	 100
Celsius	 10	 13	 16 18 21	 24 27 30	 32	 35	 38

Exact formula is :
Degrees Celsius = 5/9 (Degrees Fahrenheit - 32•)

*Numbers marked with asterisk are exact conversions.


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	m.PDF
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47

	m.PDF
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49

	m.PDF
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24

	m.PDF
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26

	m.PDF
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	117.PDF
	Page 1



