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1.0 SUMMARY

Mission 1116 utilized a Thorad booster (SLv-2H) S/N 569, Agena vehicle 1661,
and payload system CR-16, The CR-16 payload system contained panoramic cameras
S/N 332 and S/N 333. Payload profile and additional component serial mmbers are
included in Figure 7-1.

Liftoff occurred at 1344 PST on April 19, 1972 from the Vandenberg SLC-3
west pad. All payload ascent events were normal with In-flight Reset (door
ejection), AP to orbit mode, instrumentation switchover, and panoramic camera
transfer to orbit mode occurring as programmed. The orbit attained was within
the three sigma of predicted. :

The normal mission plan wes 8/11 days with an actual of 11/8 days.

Panoramic cameras S/N 332 and 333 performed normally throughout the flight
with the film supply of both instruments exhausted on Rev 300.

The panoramic camera A to B transfer sequence was performed on Rev 155-
with al] events occurring normally. The -1 mission recovery capsule was recovered
by air catch on Rev 180 at 1702 PDT on April 30, 1972. The -2 mission recovery
capsule was recovered by air catch on Rev 309 at 1535 PDT on Mey 8, 1972,

The -? and -2 mission SRV tape recorder systems performed normaslly with all
data extracted.

The twelve second instrumentation delay timer failed on Rev 89 .ith the
relays latched in the instrument mode for the duration of the flight.

The vehicle 1link I failed on Rev 105 -and remained inoperative for the
.remajnder of the flight,

The slop= programmer, switch programmer, command system, pressure make-up
system, clock system, and the thermal enviromment were normal throughout the

flight.
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2.0 SUBSYSTEM PERFORMANCE

2.1 Panoramic Camera. Panoramic cameras S/N 332 and 333 performed normally dur-
ing the -1 and -2 missions.

2.1.1 Film Cons tion and e .

Frames
Pan 332 Pan 333
Sample 21 21
Pre-Launch 133 133
-1 Mission 2938 236
-2 Mission -3083 3083
Total 6,175 6,173

Fiim Supply Length and Type
Pan 332 Pan 333
16,300 FT/3414 16,300 FT/3414
2.2 Command and Control.

2.2.1 Command System. The DSR malfunctioned three times during the flight, with

no impact on the mission. On Rev 66- and Rev 288- the DSR memory did not
erase when receiving the Silo 309 command. The load was disabled with a Silo 319,
the next Silo 309 did erase the DSR memory. The block load was then sent and
disabled. In testing the DSR in its early stages, this problem had been observed
in some units, these units were reworked to eliminate the problem. There is no
record of this DSR unit being reworked. On Rev 129.& new block lcad was sent
which contained 4 Silo 309's, 4 Silo 319's and 12 Silo 309's. This command was
made to eliminate a question of not erasing the DSR memecry. Although the DSR mem-
ory was erased, a problem occurred, the third word, not the first, in memory was

‘shifted to the out put register upon executioﬁ of the next Silo 319. This new block
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was used once only and due to lack of data, this problem could rnot be resolved.
2.2,2 FMC Match. The ramp to orbit match was maintained satisfactorily through-
out the flight. Approximately 84% of the first mission operations and 75% of the
second mission operations were less than + 1,0% mismatch error.

2,2.3 Exposure Control Svstem. The slit width control programmer performed

satisfactorily throughout the -1 and -2 missiors,
2.3 Data Systems.
2.3.,1 1Instrumentation., The instrumsntation system performed normally through
Rev 88. The twelve (12) second telemetry delay timer failed on Rev 89-
This resulted in the following telemet.ry': cﬁannels to be locked in the instrument
mode, Link I CH 9, 10, 11, and 18, The relays remained latched in the instrument
mode for the remainder of the flight. (Refer to Figure 2.3.1)

The vehicle telemetry Link I failed on Rev 105-a.nd resulted in the use
of Link II for both the operation=zl and diagnostic data verification. Link I
rerained inoperative for the duration of the flight.

The slit wvidth telemetry monitor on instrument No. 1 was intermittent

throughout the flight. However, there was no operational impact.

2.2.2 (Clock System. The payload clock system performed satisfactorily throughout
the -1 and -2 missions. Due to failure of the 12 second delay timer, the real
-time verification of the clock system was not possible, However, the parsllel

clock word on the film performed satisfactorily throughout the flight.
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of Cmd. on Pt. 5
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6
Channel.
DSR —————————1
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WRITE COMPLT — <

AP10

INST ———14
TEMPS ———3°*
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9
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CLOCK — —— — 4°*

T ' AP 18
INST ————— ¢

K16 OP COMMAND

6711
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OP on Rev 90
Channels (some) changed level

FIGURE 2.3.1 (Shown in failed condition)
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Third Order Fit

System Time = A_ + A, (Clock Time) + A, (Clock Time)? + 4, (Clock Time)>

0.93215534674,60832 + 05

-
il

Ay = 0.9999999354786997 + 00
= 0.1105562847760144 - 12

=
|

A, = 0,1226092317364113 - 18

3
Sigma = 0,00127336
Mumber of Points = 161

2.3.3 SRV Taps Recorder. The -1 SRV tape recorder performed normally throughout

the -1 mission with 102.7 minutes of date retrieved satisfactorily. The -2 SRV tape
recorder performed normally throughout the -2 mission with 109.8 minutes of data
retrieved satisfactorily.

2./ Recovery.

2.4.1 =1 Mission. The -1 recovery capsule was successfully recovered by air catch
on Rev 180 at 1702 PDT on April 30, 1972, All re-entry events were within tolerance

with the impact close to nominal. Refer to Table 7.5.

Actual Predicted
Impect Location 24° 378 172° 30 24° 44,68 172° 38.7W

2,42 =2 Mission. The -2 recovery capsule was successfully recovered by air
catch on Rev 309 at 1535 PDT on May 8, 1972, All re-entry events were within

tolerance with the impact within 5 miles of the predicted. Refef to Teble 7.5.

Actual Predicted
Impact Location 27° 06N 166° 4oW 27° .53N 166° 51.4W

FACECSRET canore v AT
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3.0  ORBITAL PERFORMANCE

3.4 Orbital Parameters.

Parameter Predicted Tolerance Actual(STC) Actual(APF)
Period (min.) 88.67 +0.35,-0.37 88.85 88.85
Perigee(min.) 84.5 49,-9 83.8 83.8
Apogee(min.) 146.2 +13,-16 152.8 152.3
Eccentricity 0.0088 +0.0027,-0.0030 0.0101 0.0091
Inclination{deg.) 81.50 +0.18,-0.16 81.46 81.48
Arg. of Perigee(deg.) 146 +79,-68 165.4 166

3.2 DMU Operation. The initial orbit pericd was high by the impulse energy of
one DMU rocket. Thus, the ground track location errors were large prior to the
first DMU rocket firing. Throughout the remainder of the flight, the ground track
error was maintained at approximately 170 N.M. west of the nominal at the equator.
Eight of the twelve IMU rqckets were used tb maintain pericd control. Refer

+o Table 3.2.1 for DMU rocket firings.
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TARLE 3.2.1

MU Performsnce

- Rocket Rev System Period Velocity Period Impulse
No. No. Time Change Change at Firing
o _(sec) _(see)  (Ft/Sec) (Min) (Lb/Sec)
1 61 56934 14.60 23.32 88.49 3106
2 101 11674 14.93 23.81 88.43 3160
3 134 14216 1475 23.60 -88.43 3031
4 158 55635 14.45 23.12 88.44 3019
5 186 31240 15.75 . 25.25 88.44 2920
6 223 55392 15.50 24.78 88.35 2876
7 249 21130 16.09 25.67 88.41 067
8 291 70437 16.19 25.83 - 88.42 2956

-

NOTE: DMU Rockets 9 and 10 were fired after Event 2.

4.0  ENVIRONMENTAL CONTROL

4.1 Pressure Make-up System. The pressure mske-up system (FMU) operated pro-

perly throughout the flight. There were 163 paroramic camera operates for a .total
of 195.5 minutes which resulted in & gas consumption rate of 7.4 psi/min of operate
time. A

4.2 Thermal Environment. The temperature data obtained indicated the temperature
environment was within the pre-flight predictions through Rev 88. The real time
temperature data was lost when the 12 second delay timer failed. The temperature
envirorment for the remainder of the flight was obtained once a day from the
vchicle tape recorder. The averages of the panoramic camera temperatures ranged

from 0°F to 65°F for S/N 232 and €0°F to 6.°F for S/N 333 during the flight.
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" “Refer to Tables 7.8.1 and 7.9.1 thru 7.9.4.
The on-orbit temperature profiles for Rev 138 and Rev 300 are included in

Figures 7.8.2 thru 7.8.11.

5.0 POST EVENT 2 TESTING
The panoramic cameras were enabled at the end of the H-timer tape in order
to deplete the surplus vehicle power. No other payload testing was performed.
6.0 HARDWARE DEFINITION
6.1 Agena. FTV 1661 was an Agena vehicle (SS01B) and a Thorad booster (SLV-2H)
S/N 569. The Agena was oriented nose first with the following configuration:
1)  Twelve Thiokol 3000 1lb/sec DMﬁ rockets.
2) Three primary control gas spheres with the -5 heavy control gas mixture.
3) -3 payload system with a digital storage register (DSR) and the capa-
bility of accepting both Silo and Unéle commands,
4) Three 1K battery configuration with a fen Panel, single wing solar array
systen, .
5) 3/, speed Type VIII programmer (325 subcycles).
7 High density acid (HDA) oxidizer and new fuel Hyperzine 300.
8) Three real-time tape recorder control commands,
9) Four Silo/Uncle commands for RP SSD-987 and RP SSD 98C payloads.

10)  Link II nominal frequency (Previous vehicle utilized Link IIT frequency).

6.2 Payload. The CR-16 payload system configuration included the following:
1)  Panoramic Camera |
a) Constant rotating type with a servo-controlled supply cassette.
b) Digital Storage Register/Cascade system utilized for camers enable/

disable.

AN (e ey - . .
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3)

4)
5)
6)

c)

d)

e)
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Emergency program back-up available by RTC.

UHF 116/Silo 316 Emergency Program Select

UHF 118/Silo 318 Fmergency Intermix Select

UHF 120/Silo 320 Emergency Mode Select

Exposure control

d.1) Programmer control by Stored Programmer Command (SPC)
(51,52,17) and Real Time Coammand (RTC) UHF 105/Silo 305.

d.2) Automatic slit width control with override by RTC UHF 101-
UHF 126/Silo 301 - Silo 326.

Filter Selection

e.1)  Control by RTC UHF 103-104/Silo 303/304.

e.2) The automatic filter change capability through the material

change detector (MCD) was disconnected prior to launch.

FMC Programmer

a)
b)

c)

Initiated by SPC 14 and SPC 27.

Control delay increment by RTC UHF 125/Silo 325.
Remp profile by: |

GHF 121/S8ilo 321 Eccentricity start level.

UHF 122/Silo 322 Fccentricity half cycle.

Pressure Make-up System

a)
b)

Enable/disable controlled by RTC UHF 110/Silo 310.

Two bottle system

Panoramic camera "A" to "B" transfer available by RTC KIK-Silo 38,

Yaw steering available by RTC UHF 106/Silo 306.

Agena tape recorder for on-orbit temperature profiles time shared with

vehicle data.

TO’B SE":QET!C | HANDLE w-



7)

8)
9)

10)

11)
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SRV tape recorder available in -1 and -2 .recovery capsule for camera
disgnostic data,

Payload weight: EWO = 1717 lbs,

Instrumentation: RTC UHF 127/Silo 327 for operational/ﬁiagnostic
commutator selection.

Thermal Configuration: The top black surface was 56 degrees on the
fairing and 76 degrees on the conic and barrel section. Also a black
surface covering 90 degrees of top and bottom and aluminized mystic

tape covering 90 degrees on each side.

Command system included a DSR{for primary operation of the camera system

with a two program/, rev intermix capability.

6.3 Camera and Programmer Settings.

6.3.1

Panoramic Cameras. S/N 332 S/N 333

Filter type W-234A W-25
Primary 037 glaés .037 glass
Alternate » 040 glass 040 glass

Slit Width (inches)

Positdon 1 0.111 0.134
Position 2 0.130 . 0.169
Position 3 0.162 0.202
Position 4 0.196 C0.244
Failsafe 0.119 0.146
Auxiliary Optics Take-up Supply Take-up Supply
Filter W-25 W-25 W-25 W=25
Aperature F6.3 F8.0 F8.0 F6.3

I S -k o A ol : . . .
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6.3.2 Exposure Control Settings. Seconds

T-1 (40 second increment) initial setting 640
T-3 Slit position 3 duration ’ 160
T-4 S1it position 2 duration 200
T-64 | 200
T-6 840

NOTE: T-2 and T-5 are disconnected.

6.3.3 FMC Control Settings.

1)  Eccentricity function

a&) Period - 3712 seconds

t) Delay step increment -~ 50 seconds
2) Oblateness Function

a) Period - 5249 seconds

b) Gain factor -~ 0,1092

FODCECRETIC oo
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PANORAMIC (aMeRA CICLE PERIOD DATA =~ .

I==== INST. 332 -=cc]eoee INST. 333 ----]

1 .. SN S DA S
PO S 1/2 SYSTEM OBL ECC ACTHAL UNIT SYSTEM ACTUAL UNIT SYSTEM 332732

REV.R.P._ _POS._ CALIB.___TUR TUR__PERIOD DEV. .. DEV. PERIOD DEV. DEV. DIcF.

9.0 0.1 13--:2.841.. 1325 = 0 2.810 1.17F \1.190F 2.810 1.05F 1',10°F 0.0

30.0.0 113 1.977. 3275 1462.1.957 1.03F 1,02F 1.955 1,11F 1.12F %.1¢C

£4.0.03.13._.1,871..3423_185) . 1.870 . 0.06F 0.05F 1.870 0.04F 0.05F 0.0

°
-
- /.
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FRAME FREQUENCY DISTRIBUTION RETWSEN —6% AND 6% ORARIT MATCH
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CONTROL ©

PERCENT-FRAMES PERCENT~-FRAMES
0.0 540
=0..2__251 0.2 294
"'0.“ 313 0.4 !'OO
=0.6 151 0.6 128 ———
-O.Q 125 0.8 0
e —=1.0 83 _ 1.0 23 ——
-102 57 1.2 27
— .- -l.4 27 —— et 264 _ .
-1.6 1 1.6 94
. =1.8 0 _ ____. 1.8 __ 24 ____. e
-2.0 0 2.0 0
‘2 .Z N 0 2-? G
"2:‘-‘ 0 2.4 2
o e - - — - L_._________-_Zcb,,_,i__, 22___“,,______,______ 2-6______1 2-________ e e — . —
-2.% 0 2.8 12
——— =30 _ 0 __ - 3.0 ML _
-3,2 0 ’ 3.2 0
e e =34 0 3.4___ 4] - e
-3-6 - 0 3.6 O
S — e i —— -3_.8 0 3.!“ 0 N
C‘ -4 4,0 0 4.0 o
- - . ~44.2 13 4e2 Q e =
=44 13 4,4 0
B % - G__ 4.6 o - e
~4.5 0 4.8 0
e e _,__,___,___,__"_'5 o0 ______Ol_ 5.0_ (V] — — .
-5.2 0 5.2 0
S - X 1. 2 0 5.4 0 -
=5.6 0 5.6 0
e =Bee__ O 5.8 -0 S
-6.0 0 6.0 0
TABLE 7.4.1
t

ANBLE w.-

YETERS Fia



MISSION_ _1116-1 . FWD LOOKING, TOTAL FRAMZ COUNT- 2758 = __
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FRAME FPEQUFHCI_ﬁlSTQIGUTIQN_BETHEEN =63 AND +6% ORPIT MATCH

. DISTRIBUTION OVER 61 POINTS INCREMENTED AT .2 PERLCENT
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Re—entry Sequence of Events
DELTA TIME (SECONDS)

Sequence

Event Control Nominal Onit # Unit #2
D-Timer Start 0 o 0
Amm 6.0 6.0
Transfer 81.0 + .5 80.77 80.78
Elec. Disconnect 82.0 + .5 81.75 81.77
Separation 83.0 + .5 82.75 82.78
Spin 3.40 * .30 3.42 3.42
Retro 7.55 + .45 7.35 7.52
Despin 10.75 + .54 10.60 10.77
Thrust Cone Sep. - 1.50 + .15 1.50 1.50
nG" Switch Open
Parachute Cover Ejec. 26.0 + 1.5 24.83 26,40
Deceleration Chute Deploy .58 + .08 .55 .55
Ablative Shell Disconnect .58 + .08 | .55 55
Main Chute Bag Sep. 10.25 + 1.5 11.39 11.02
Main Chute Deploy 52+ .13 .50 48
Main Chute Disreef : 4.50 + .80 4.33 4.60
E-10 Reset 28.0+1.9 27.86 28.34

TABLE 7.5
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