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MISSION 1209 

SENSOR SYS TE•1 OPERATION 

POST FLIGHT REPORT 

I • 0 I NTROOUCT ! ON 

Mission Objective 

The primary objectlve of the Hexagon Mission is to provide high 
resolution photography. The intent of the ninth flight was to 
demonstrate functional oocration of tho primary sate I I ite vehicle 
120 day capability. This objective 'n'as surpassed with an active 
mission life of 130 days. 

1.2 Mission Description 

The Hexagon Mission 1209 sate I lite vehicle was launched from 
VAFO, SLC-4E, at 1130 PST 2g October 1974 using a Titan 30 
booster vehicle. Al I recovery vehicles were successfully air 
retrieved within predicted impact dispersions. Recoveries were 
Day 19, 55, 84 and 130 respectively. 

Operational photography began on Rev 6, t1ission Op 4 and continued 
with no camera system malfunctions throughout the mission. The 
Aft camera fi Im supply was depicted on Rev 2086, Mission Op 757. 
The Foward camera ti Im supply was depleted on Rev 2090, Mission 
Op 759. 

Evaluation of RV-I photography indicaled a need to change the 
Aft camera OOAA in-track nominal from -3 steps to -7 steps. 
This change was made on Mission Oo 156. Evaluation of Rv-2 
photography indicated a need to change the Forward camera OOAA 
in-track nominal from -3 steps to -2 steps. This change was 
made on Mission Op 390. 

The AH camera f i Im supp I y contained three segments of S0-255 
color ti Im and one segment of S0-130 IR color fi Im. The lengths 
and operational intervals associated with these segments were 
as fol lows: 

S0-255 
S0-255 
S0-255 
SO-J30 

2775 ft 
2875 ft 
2500 ft 
3400 ft 

Ops 162-183 
Ops 314-3-15 
Ops 458-471 
Ops 514-530 

Approved for Release: 2025/07/25 C05127773 
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The active photographic mission was terminated with Rv-4 recovery 
on day 130 fol lowing" depletion of both ff Im supplies. A solo 
phase of the mission extended the vehicle life to day 141, at 
which time the vehicle was deboosted and re-entered. 

1.3 Mission Highli hts 

Sensor System high! ights of the mission can be summarized as fol lows: 

a. The Sensor System demonstrated a functional orbital life of 
130 days. 

b. Both Forward and Aft cameras uti I ized 100% of their respective 
fi Im supplies. Approximately 98% of the avai I able pneumatics 
was expended. 

c, The Sensor· System demonstrated the capability to operate 
satisfactorily with S0-130 Infrared color fi Im and S0-255 
color fi Im in the Aft camera. 

d. A stellar photogra'.lhy experiment was demonstrated on r~ev 1769, 
Mission Op 713. 

e. The image quality for both cameras ranged from very good to 
poor during the mission; the poor being attributable to 
atrrospheric conditions, photograohy at both high and low 
~olar elevations and climatic conditions associated with 
winter missions. The image qua I ity of 1209 compared with 
previous missions, and there was a pr·eference for· the A ft 
camera i magory whon comp a rod to the For11ard. 

Figure I I oresents a graphic history of remaining system I ife 
percent~ges throughout the mission. 

1.4 Launch C.9nfiquration 

a. ~ission Ooeration Number 1209 
b. Intra-range Operation No. 7122 
c. Sate! lite Vehicle - SV-9 
d. Sensor System - S/N 012 
e. Sensor System Configuration 

Approved for Release: 2025/07/25, C05127773 2, 
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1.4 Launch Configuration - Cont'd. 

I. 5 

Fi I ter Types 
Focal Length 
Focus Setting 
OOAA Setting 
In-Track 
Cross-Track 
Film Type 
Fi Im Length 
Fi Im \lleight 
Spool Number 
Pneumatics Loaded 

Forward Camera 

W-12 
60.0041 in. 
31 Microns 

-3 CMD Steps 
+3 CMD Steps 
1414 
116,930 
920.0 lbs. 
5052 

34.81bs, 

Launch and Orb ita I Parameters 

Planned 

Launch Time-GMT l930Z 
Launch Tir.ie-SVT 67.0 
lnclinalion-degree~ 96.8 
Initial Perigee-n.mi !es 87. I 
Initial Aoogee-n.mi les I 51.8 
Argument of Perigee-

degrees 160.2 
Initial Period-minutes 88.89 

Aft Camera 

W-12 
59,9906 in. 
70 1-1icrons 

-3 CMD Steps 
-3 CMD Steps 
1414/S0-255/S0-130 
111,958 
914.4 lbs. 
5048 

Actual 

19302 
67.0 
96.7 
85.3 
155.6 

163.3 
88.94 

Table I I and Figura 1-2 define the basic orbital parameter 
considerations for the active mission. Fifty-one orbit 
adjusts were performed. 

1.6 Mission Fi I~ Usaoe Summa y 

The distribution of film footage as functions of the various 
operating modes is presented in Figures 1-4 to 1-21. The 
mission segment to se~ment fi Im usage is summarized as fol lows: 

Rev S12an Camera Recovered 

RV-I Launch-307 Forward 29512 
Aft 29576 

RV-2 308-888 Forward 29537 
Aft 26886 

RV-3 889-1358 Forward 28505 
Aft 27652 

RV-4 1359-2090 Forward 29250 
27733 

p. r, '7"":'t":'""- "'"'·) (:'1 
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1.6 Mission Fi Im Usaae Summary-Cont'd. 

Of this footage, the engineering and other non-intel I igence 
operations consumed approximately 4400 and 4408 feet for the 
A and B sides, respectively, as summarized in the fol lowing: 

1209 Non-Intel I igence 

Pre-Launch 
RV-I Engineering 
RV-2 Engineering 
RV-3 Engineering 
RV-4 Engineering 
Total Uti I ization 
Fi Im Recovered 
PCT. Non-Intel I igence 

Forward Camera 

1601 
983 
726 
541 
549 

4400 
116804 

3.77 

Api:,roved for Release: 2025/07/25 C0512_7773 

Aft Camera 

1609 
983 
726 
541 
549 

4408 
111847 

3.94 

5. 
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TABLE I - I 

BASIC ORBITAL PARAMETERS 

DAY REV PER I OD PERIGEE APOGEE INC. ARG/PER B ANG 

L/0 NOM 88:54 87.3 152.5 96.8 158.4 9.0 
0 I 88:57 85.3 155.8 96.7 168,4 9,0 
I 8 88:56 85.4 154.8 96,7 166.0 9.0 
2 24 88.52 85.0 152.4 96.7 161. 6 9,0 
3 40 88:48 84.8 150.0 96. 7 l 5 7. I 8.9 
4 57 88:44 84,7 147,3 96.7 152.2 8.9 

OAIJ I 63 
5 73 88:49 87,9 I 5 l. 5 96.7 141. 3 8.9 
6 89 88:45 87,8 149.5 96.7 137,2 8.9 
7 105 88:40 87. 7 147.3 96,7 133.0 8.9 

OA# 2 I 12 
8 122 88:51 88,0 155.7 96. 7 136.8 8,8 
9 142 88:47 87.8 153. I 96.7 131. 9 8.8 

10 154 88:44 87.8 151. 3 96.7 128. 7 8.8 
OAII 3 159 

I I 170 88:52 88.0 157.6 96.7 130,9 8.8 
12 186 88:47 87.9 154.9 96. 7 126.9 8.8 
13 203 88:42 87.7 152.4 96.7 122.5 8.8 
14 219 88:37 87.4 149.5 96.7 I 18. 6 8.8 

OA# 4 224 
15 235 88:55 87.8 162.8 96.7 125.4 8.8 
16 251 88:50 87.7 160.3 96.7 121. 6 8.8 

OA# 5 257 
OA# 6 259 

17 268 88:49 87.9 152.7 96. 7 137.6 8.8 
18 284 88:45 87.9 151. 0 96.7 133.4 8,8 

OA/1 7 286 
19 300 89:04 88.0 166.0 96. 7 138.8 8.9 
20 316 89:00 88.0 163.9 96. 7 134.8 9.0 

OA# 8 322 
21 332 88:49 88.0 I 55. I 96.7 131. 2 8.9 
22 34 9 88:44 88.0 152.7 96. 7 126.8 8.9 
23 3(:5 88:40 87. 7 150.2 96.7 122.8 9.0 

OA# 9 370 
211 381 88:51 87,8 I 59. 5 96. 7 126,5 9.0 
25 397 88:47 87.7 157.0 96.7 122.6 9.0 
26 413 88:43 87.5 154.5 96,7 I 18. 7 9. I 

OA#IO 420 
27 430 88:52 87.7 161. 4 96.7 120.4 9. I 
28 446 88:47 87.5 158.9 96.7 I 16, 6 9. I 
29 462 88:42 87. I 156. I 96.7 I 12: 9 9.2 

_____________ Approved for Release: 2025/07/2.§.£Q_~J 27773 
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TABLE I - I Cont'd. 

BASIC ORBITAL PARAMETERS 

DAY REV PER I OD PERIGEE APOGEE INC. ARG/PER 8 ANG 

OA/111 467 
OA#l2 469 

30 478 88:52 88.0 155.9 96.7 137.8 9.2 
31 494 88:48 88.0 153.9 96.7 133.6 9.3 
32 51 I 88:44 88.0 l 51. 8 96.7 129.2 9.3 

OA#l3 517 
33 527 88.50 87.7 157.3 96.7 129.6 9.4 
34 543 88:46 87.8 I 5 5. I 96. 7 125. I 9.4 
35 559 88:42 87.6 152.4 96.7 121. 2 9.5 

OA#l4 565 
36 576 88:52 87.8 160.4 96.7 123.6 9.6 
37 592 88:47 87.7 158.2 96.7 I 19. 7 9.6 
38 608 88:43 87.5 155.9 96. 7 I 15. 9 9.7 

OA# 1 5 614 
OAII 16 616 

39 624 88:51 88. I 155.2 96.7 137.9 9,7 
40 640 88:48 88. I 153.3 96,7 133.8 9.8 
41 657 88:44 88, I 15 l. 0 96,7 129.3 9.9 

OAII 17 662 
42 673 88:49 87.9 156.3 96,7 129.2 9,9 
43 689 88:45 87.7 153.9 96. 7 125.3 10.0 
44 705 88:41 87,6 151. 4 96. 7 l 21. 4 IO. I 

OA# 18 71 I 
45 722 88:53 87.9 161. 0 96. 7 124,7 10.2 
46 738 88:49 87.7 158.9 96.7 120.9 10.2 
47 754 88:45 87.6 156.7 96. 7 l 17. I 10.3 

OA#l9 759 
48 770 88:50 87.8 l 61. 0 96.7 I 17. 3 10.4 
49 786 88:46 87.6 158.8 96,7 l 13. 6 10.5 
50 803 88: 41 87.3 ]55.8 96.6 109.6 10.5 

OA#20 808 
OAl/21 810 

51 819 88:51 87.9 154.6 96.6 137.6 10.6 
52 835 88:46 87.7 152.2 96.6 133.5 10.7 
53 851 88:41 87.6 149.7 96.6 129,5 10.8 

OAl/22 857 
54 868 88:51 88.0 I 57. I 96,6 133.0 10.8 
55 884 88:47 88,0 154.9 96,6 128.8 10.9 
56 900 88:43 87.7 152.3 96.6 124.8 11. 0 

OM/23 906 
57 916 88:52 87.9 159.3 96.6 126.8 I I. I 
58 932 88:47 87.8 156.8 96.6 122.9 11. l 
59 949 88:42 87.5 153.8 96.6 I 18. 6 I I. 2 

8. 
---------------.:..:.!Approved for Release: 2025/07/25 C05127773 
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TABLE I - I Cont'd, 

BASIC ORBITAL PARAMETERS 

DAY REV PER I OD PERIGEE APOGEE INC. ARG/PER 8 ANG 

0A#24 961 
60 965 88:54 87.9 162.5 96,6 123. I I I. 3 
61 981 88:49 87.9 160.0 96.6 I 19. 2 I I . 4 
62 997 88:45 87,7 157.4 96,6 I 15. 4 11. 4 

OA#25 1003 
OA#26 1005 

63 1014 88:50 88, I 154.2 96,6 137.4 II . 5 
64 1030 88:46 87,9 152. I 96.6 133.2 I I . 6 
65 1046 88:42 87.9 149.8 96.6 129. I I I. 6 

OAl/27 1052 
66 1062 88:53 88.0 158.3 96.6 132.0 I I • 7 
67 1078 88:49 88.0 156.2 96.6 128. I ! I . 8 
68 1095 88:44 87.8 153.2 96. 6 123.7 I I . 8 

OA#28 1100 
69 I 11 I 88:50 87.9 158,9 96,6 125.0 11. 9 
70 I 127 88:45 87.7 156.0 96.6 121. 2 12,0 
71 I 143 88:40 87.4 152.9 96.6 I 17. 3 12,0 

OA#29 l 149 
72 I I 59 88:52 87.9 161. 8 96.6 121. 5 12. I 
73 I 176 88:48 67.7 159. I 96,6 I 17. 3 12. I 
74 I 192 88:43 87.4 156. 5 96.6 I 13. 5 12.2 

OA#30 I 198 
OA#3l 1200 

75 1208 88:52 87.9 155.7 96,6 138.0 12.2 
76 1224 88:48 87.9 153.6 96.6 133.9 12.3 
77 1241 88:42 87,7 150.4 96.6 129.4 12.3 

0Atl32 1246 
78 1257 88:49 87.9 155.6 96,6 131. 6 12.4 
79 1273 88:44 87.7 152.9 96,6 127.6 12.4 
80 1289 86:39 87.5 149.9 96.6 123. 7 12. 4 

OA/33 1295 
81 1305 88:53 87.9 159.4 96.6 128.6 12.5 
82 1322 88:48 87.8 156.6 96.6 124.3 12.5 
83 1338 88:43 87. 6 153.9 96.6 120,3 12. 5 

OA#34 1344 
84 1354 88:53 87.9 161. 9 96.6 122.8 12.6 
85 1370 88:48 87,9 159. I 96.6 I 18. 8 12.6 
86 1387 88:43 87.7 156.0 96.6 I 14. 6 12.6 

OAH35 1393 
87 1403 88:50 87.7 161. 6 96.6 l 15. 5 12.6 
88 1419 88:45 87.4 158.6 96.6 I I I. 8 12.6 
89 l43~ 88:40 87. I 155.5 96.6 I 08. I 12.6 

OAl36 l 441 

I HX 18' ·s1 I 
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TABLE I - I Cont'd, 

BASIC ORBITAL PARAMETERS 

DAY REV PER I OD PERIGEE APOGEE INC. ARG/PER BANG 

OA#37 1443 
90 1451 88:55 88.2 157.7 96.6 137.9 12.6 
91 1468 88:50 88.4 154.7 96.6 133.2 12.6 
92 1484 88:45 88.2 152.0 96.6 129.0 12.6 

OA#38 1490 
93 1500 88:50 87.8 157.9 96.6 127.7 12.6 
94 1516 88:46 87.7 155.2 96.6 123.7 12.6 
95 1533 88:40 87.5 152. I 96,6 I 19. 8 12.6 

OA#39 1538 
96 1549 88:51 88.0 160. I 96.6 123.4 12.6 
97 1565 88:46 87.7 156.9 96.6 I 19. 5 12.6 
98 1581 88:41 87.4 153.6 96.6 I I 5. 6 12.6 

OA#40 1587 
99 1597 88:53 87.9 162.8 96.6 l 19. 5 12.5 

100 1614 88:47 87.6 159.4 96. 6 I I 5. 4 12.5 
IO I 1630 88:42 87.2 I 56. I 96.6 I I I. 5 12.5 

OA//41 1636 
102 1646 88:51 88.6 162. I 96.6 I I 5. 9 12.4 
103 1662 88:46 88.3 158.9 96.6 I I 2. 2 12,4 
104 1678 88:41 87,9 155.5 96. 6 108.5 12.3 

OA/142 1684 
105 1695 88:52 88,7 163.0 96. 6 I 12. 3 12.3 
106 17 I I 88:46 88.2 159.3 96.6 108.6 12.2 
107 1727 88:40 87.5 155.0 96.6 I 05. I 12.2 

OA#43 1733 
OA#44 1735 

108 1743 88:54 89.0 156.4 96.6 137. 7 12. I 
109 1759 88:49 88.9 153.6 96.6 133.4 12.0 
110 1776 88:43 88,7 150.4 96.6 128.6 12.0 

OA#45 1782 
11 I 1792 88:50 89. I 155.3 96.6 I 3 I . I 11. 9 
I 12 1808 88:45 88.8 152.4 96,6 127.3 JI. 8 
I 13 1824 88:40 88.6 149.3 96.6 123.3 I I. 8 

OA#4 6 1830 
114 1841 88:52 89.0 157.9 96,6 127.9 I I. 7 
115 18 5 7 88:48 88.9 155.4 96.6 123.9 I I. 6 
I 16 1873 88:43 88. 7 152.5 96.6 I 19. 9 I I. 5 

OA/147 1879 
I 17 1889 88:52 89.0 160. I 96.6 122.5 I l. 4 
I 18 1906 88:47 88.8 156.7 96.6 I 18. 3 I I. 3 
I 19 1922 88:41 88.3 153.5 96. 6 l 14. 4 I l. 2 

OA#48 1928 
120 1938 88:52 88.8 161. 5 96.6 I I 8. 0 I l. I 
121 1954 88:47 88.6 158.5 96,6 I 14. 2 11. 0 
122 1970 88:42 88,3 155.5 96.6 I t O. 5 10.9 

--------------Approved fe>r Release: 2025/07/25 C051,27773 10. 
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DAY REV PER I OD 

OA#49 1976 

23 1987 88:53 
I 2003 88:48 
I 2019 88:43 

OA#50 202 
126 2035 88:52 
127 2051 88:46 
128 2068 88:40 

OA#51 2074 
129 2084 88:51 
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TABLE I - I Cont'd. 

BASIC ORBITAL PARAMETERS 

PERIGEE APOGEE INC. 

88.8 164.0 96.6 
88.4 160.7 96. 6 
88.0 I 57. I 96.6 

88.8 16 .9 96.6 
88.5 160.6 96. 6 
87.8 155,9 96,6 

88.5 164.3 96.6 
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ARG/PER BANG 

I 13, 2 10,8 
109.4 10.7 
105.9 10.6 

108.9 10.4 
105.4 10.3 
IO l, 4 10.2 

105.3 I 0. I 
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FIGURE I - 8 

Distribution of land mass 
coverage as a function of 
Scan Sectors 
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Distribution of land mass 
coverage as a function of 
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1209 

CRMERR B 

-15 a 15 -.:,o 
SCAN SECTDRS (OEGl 

------·-----

Approved for Release: 2025/07/25 C0512.7773 

17. 



C05127773 

m 
D 
(\J 

a: 

a: 
0:: 
w 
a: 
u 

CJ 
>:.1 

...----..----...-----.-----..-----.-----+", 
rn·o (E'S 00'!1 l&'2 (('! OJ'O 

Wlld n3SJdX3 dJ 3~blN3JW3d 

J .f r'1: r- .. " ! , ,• , .. • '\ "",,. , f t "l ,' :· i. , , , ,i ,; 1,:1 • 

Approved for Release: 2025107. /25 C05127773 



C05127773 

(J) 

0 
C\J 
......... 

A~p~oved f~~~lease: 2025/07/25 C051 

s 

4-

1..1..l 
a:: 'l-
::J 0 
(.I) 

LL 

aJ 

er: 
a: 
w 
::,::: 
er 
u 

17-75 

C 
0 

+-
(U 

> 
ID 

(fl 1..1..l 
> 

L 
((J 

0 
U) 

a 
Cl 

:r 
...0 

0 
0 

'° L,'1 

c~ 
C':l 

...---------------~----.---------+·'"? 
oa·& Ls·g cr.·i;:; o,J·ti L9"~ u·t oo·o 

Wlld 03SOdX3 dC 3081N3J83d 

Approved for Release: 2025/07/25 C05127773 
19. 



C05127773 
Approved for Release: 2025/07/25 C05127773.Q07/0-00I7-75 

01 
0 
(\J 
--1 

a:: 

a:: 
a: 
w 
>~ 
a::: 
u 

OC) 

"" 

E 
[~ 

- Cl .... C, 

(I) 
\!) N -0 'O 

(]) :::, 
(II +-
0 
0. +-
X 

CJ (]) •<C 
UJ (() 0 
0:: .... > (I) ..,,; ::> 0 0 C!J ~· (I) 
LL en .c 

ttl Q) 

+- > 
C C) 
(]) .:, 
0 

~ L 
(I) 0 
Cl. 

CJ 
.::. 
-;-

(J~ 

l.~ L 
c..iZ 

-•---'---------; 0 
CJ 

C::) 

,~-----------------------------------; c:, ------------------------------------1 CJ 
CJ 

0 
0 

r-----..-----...... -----r-----.--------~---~------+-CJ 
ci:n;z cs·,i;:: 00·12 cs·n Jo·11~ cs·o1 JO'l .::s·f .J,J·v' 

WlIJ □ JSOdXJ JO J9blNJJUJd 

I 
Approved for Release: 2025/07/25 C05127773 

20. 



C05127773 

co 

m {I 
0 a: (\J w 
..-I 

~ 
CI 
u 

Approved for Release: 2025/07/25 C05127773-007 /D-00 I 7-75 

w 
a: 
ffi 

e 

.... (I) 
'P 

"O ::, 
(D +-
Ul 
0 +-
0. 
X < 
(I) ' If) Q) 
'r > -
0 u 
(I) .r::. 

LI.. Ol (D 
tO > 
+-
c: 
(l) 

~ 
rf. 

A proved for Release: 2025/07/25 C05127773 

Sl "E 

c:, 
:J' 

[j 

0 
0 

I.I'> 

0 
0 --
Cl 
0 . 
I"-
0 

Cl 
0 

,..,~ 
o:C 
-z 

I.Li 
CJD 
C..::;:) 

<'."i ►-
,;-, ...... 

1--
_J 

a: 
c~ 
CJ 

L'> 

O'I 

CJ 
0 

,-

Q 
0 

. 
"" 

0 
G 

n 
., ....... ..P:, ..,.., LJ 

21. 



C05127773 

0 
:::. 

A proved for Release: 2025/07/25 C05127773007/D-00I7-75 

FIGURE I - 14 
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FIGURE I - 15 

Percentage of exposed fi Im 
vs. 

Latitude 
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FIGURE I - 18 

Distribution of fully framed 
Targets vs. Scan Sectors 
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FIGURE I - 19 

Distribution of fully framed 
Targets vs, Scan Centers 
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2.0 SENSOR SYSTEM PERFORMANCE 

2.1 Coarse Fi Im Path 

The coarse fi Im path, consisting of the supply, looper, steerers 
and take-ups of both cameras exhibited characteristic performance 
throughout rhe mission. 

2.1.1 Fl Im Path Tracking 

The system was operated with a maximum rewind of 5 ips, 
and no constraint on scan center or scan angle for this 
mission. 

Both take-ups were stacked properly throughout the 
mission. Fl Im stacks were wel I-centered on the take-up 
core and there was no evidence of mistracking. 

2. I .2 Aft Camera Supply Depletion 

On Rev 2086, Mission Op 757, during framG 10 of a 
planned 13 frame operation, the Aft Camera supply was 
depleted and loss of tension in the fi Im path initiated 
an emergency shutdown. 

2.1.3 Forward Camera Supply Depletion 

On Rev 2090, Mission Op 759, during frame 16 of a planned 
16 frame operation, the Forward Camera supply was depleted 
and loss of tension in the fi Im path initiated an emergency 
shutdown. 

2. 1.4 Constant Velocity to Retrieve Fi Im Tai I 

On Rev 2092, as part of the recovery orep sequence, a 
constant velocity was run with the emergency shutdown 
overridden to pul I the remaining fi Im forward into the 
take-up. 

2.2 Fine Fi Im Path 

Fine film path diognostics indicated proper hardware performance 
throughout the mission for both camera systems, 

J'.I. ,ti;,...,-:,., .i..; ' 
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2.2 Fine Film Path-Cont'd. 

2.2.1 Fine Fi Im Path Tracking 

Both cameras tracked the fi Im nominally for al I scan 
lengths and scan centers throughout the mission. The 
Forward Camera tracking did not change from pre-launch, 
while the Aft Camera experienced an 0.8 mm mean tracking 
shift downward from pre-launch tracking. 

2.3 Command and Control 

The sensor system performance with respect to the Command and 
Control Subsystem was nominal throughout the mission. Al I 
commands were properly received and executed. 

2.4 Sensor System Control 

The Sensor System Control was accomplished throughout ihe 
mission on SCCI without anomalies or failures. 

2.5 Optical Bar Performance 

Tho Optical Bars porformed properly throughout the mission. 
Variations between commanded and actual OB velocities were 
no different than those noted during pre-flight system test 
and were within the specification I imits of .00054, rad/sec. 

2.6 LSf-S/Focus 

The LSfS output, as with previous Sensor Systems, was deemed 
reliable only on the fir·st opera·lion of each day (i.e., after· 
three hours of non-operation and during the first five minutes 
of the first subsequent operation). Readings of the LSFS 
output were taken only at these times throuyhout mission 1209. 

Pre-flight determined focus settings were: 

31 microns for 1414 fi Im on the Forward Camera; 70 microns for 
1414 and 100 microns for both S0-255 and S0-130 on the Aft Camera. 

2.7 Instrumentation 

Al I instrumentation operated normally throughout the mission. 
The system orovided consistent and accurate data for analysis 
and verification ot camera status. 

However, one segment of the instrumentation and data system, 
the strip charts, indicated that the Aft system's drive Sum 
Error signals appeared to have a pecul Jar high amplitude and 
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2.7 Instrumentation - Cont 1 d. 

low frequency osc! I lation from FT+ to the beginning of the 
1P1 mode when processed in format 1C1 but not rn format 1B1 • 

The explanation for this pecullarity is that the Aft system 
has an inherent 23 Hz harmonic frequency which was beating 
against the formal 1C1s 25 samples/second sampling rate 
as opposed against format 1 B1s 500 sps rate, thus creating 
a 2 Hz wave signal which was superimposed upon the existlng 
Drive Sur, Error trace. 

Also it was reported by the P.l. 1s,after reviewing the material 
from TU3, that lhe dimension from start of OP mar·k-to-start 
of first frame on the Forward system, had decreased to approx!­
mately 3.5 to 4 inches from the normally observed value of 
4 to 4.5 inches. This decrease was originally thought to 
be an early indication of possible problems in the sec. However, 
it appears that someth[ng; e.g. snring constants, emulsion, 
particles, had changed the shutter's mechanical delay mechanism. 

As this dimensional decrease corresponds to the minimum 
granularity of the shutter open/close indicator in mode 122, 
it confirms the contention that this problem could not have 
been detected by ui i I izing the instrumentdiion data but only 
by visually inspecting the material. 

2.8 Pneumatics 

The pneumatic system nitroqen reserve status for mission 1209 
was as fo I I ows: 

TANK A TANK B 
Total 

Press. Temp Mass Press Temp Mass Mass 
Event illll. (Of) (lbs) ('.ls i ) (lbs} Clbsl 

Liftoff 3332 75 17.33 3332 75 17.33 34.8 

End of 
Primary 112 71 0.63 140 71 0.78 I .4 
Mission 

The computed PN+ use rate was a constant 0.023 lbs/min. From the 
outset of the mission a statistical trand analvsis was maintained 
to correlate use rate in terms of expended nitrogen mass por foot 
of spooled take-up ti Im ver·sus rerr.aining supply unit fi Im and 

~ ~ ,C"" ••:• ,-1 <??' i", • ;-- 1 :'"'1 

~ ::; " i. .• '• . '.,/ ' " ... j 
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nitrogen reserve. The analysis, presented in both graphical 
and tabular forM, served the purpose of managing camera 
operation parameter (scan length, scan center, frame count) 
to preclude depletion of the nitrogen reserve prior to complete 
utilization of the SY film load. 

In addition to the normal D bar use re~uirement, it was occassion­
al ly necessary to acuate the pneumatic system operate valves to 
maintain the fi Im path pressure above the ballooning criterion. 
The initial repressurization occurred after transfer to TU-4 
and was repeated as required for the remainder of the mission. 
Although the path leak rate was within specification require­
ments, the combination of decreased volume and short operations 
with corresponding smal I increases in cath pressure, separated 
by long quiescent periods caused the repeated occurrence ot the 
low pressure condition. To minimize the additional gas usage, 
a procedure was used wherein the path was rcpressurized, in­
creased by approximately 0.1 psi, only at those times the 
pressure had decayed to the bal loaning limit. 

2.9 Trend Analvsis 

A statistical trend analysis of sensor system performance was 
maintained by the Systems Integration Section throughout Mission 
1209. Data samp I 05 wore ta kon r rom one opcrat ion per day, when 
avai !able, and mean values and standard deviations were calculated 
and plotted for selected functions to feci litate ihe detection 
of any long term trends that would indicate the onset of system 
degradation. The functional parameters used for the analysis 
were as fol lows: 

I. Fi Im to Bar Sync Velocity Error (P45!, P452) 
2. Materi ng Capstan Summed error (403, P404) 
3. Platen Skew Error (P415, P416) 
4. Platen Photo Summer Error (P41 I, P412) 
5. Input Drive Capstan Summed Error (P803, P804l 
6. Outpu·I Drive Capstan Summed Error (P81 I, P8l2l 
7. Supply Drive Summed Error (Pl05, PI06) 
8. Take-uo in Use Drive Summed frror (TSFA, TSEB) 
9. Optical Bar Summed Error (P501, P502) 
10. OB Velocity Error 
I I. Looper Position (P601, P602l 
17. Film Path Carriage F-osition (P713, P714l 
13. Take-up Carriage Position (P95l, P952) 

''' 
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2.9 Trend Analysis-Cont'd. 

System performance was normal throughout the mission. However, 
smal I shifts were evident in certain parameters and are summarized 
as fo I lows: 

•• IDC-8 i ODC-B The 2 Sigma deviation improved slightly after 
transfer from TU-I to TU-2. 

• TU-B Steerer Position The mean position gradually shifted 
from approximately +0.01 inches to -0.015 inches after 
transfer to TU-3. 
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3.0 MISSION EVENT HISTORY 

A summary I isting of al I sensor syste~ photograDhic operations is pre­
sented in Appendix ll-1 of this report. The summary Drimari ly covers 
operational photography, but also includes SS and PFA engineering 
photography. The fol lowing is a chronological description of these 
engineering operations plus other special events that occurred 
during Mission 1209. 

3.1 Ascent 

The countdown and launch were accomplished without incident, 
with uncagc (sequences 204 and 205) and OB stow (sequences 213 
and 214) occurring in a normal manner fol lowing av-sv separation. 
These events were verified from tape recorder rlayback at Rev I 
POGO. 

3.2 Health Checks 

Day I operations through Rev 4 were designed to verify system 
health and confirm orbit operational readiness. An engineering 
operation designed as a base[ ine test was perfor~med on Rev 8. 
The health check events were as fol lows: 

Rev I: An uncage verification check, seouence 215, was per-formed 
over POGO to confirm the uncage event. 

Rev 2: A constant velocity run, sequence 208, was performed over 
KOOi. This was the first attempt to transport fi Im ~fter 
launch, The sensor system worked properly, and the ti Im 
was correctly aligned within the film path. Steerors, 
tensions, and take-uo and supply drive summed errors 
were wel I within I imits. 

Rev 4: The sensor system health check, sequence 175, was per­
formed over POGO. Al I sensor system executed commands 
were functionally verified, including al I tested bits 
of the variable commands. Focal plane position indi­
cated 31 microns for the Forward camera, and 70 microns 
for the Aft camera. 

Rev 8: A scheduled engineering operation, sequence 209, was 
performed over COOK to prnvide characteristic telemetry 
data for comparison with data from any future identical 
functional check. In the event of an anomaly, the tele­
metry signatures of the two runs could then be equated 
and any suspected system degradation determined. 
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3.3 MISSION 1289 ENGINELRING 

TE':;T T'i'PE 

1 1414 THRU FOCUS 

3A 1414 SMEAR SLITS 

4A S0255 RADIOMETRIC CAL 

48 50255 TONE REPRODUCTION 

4C S0255 PROCESSING STUDIES 

7 TUCSON ACQUISITION 

8 SD2~5 lHRU FOCUS 

10 1414 SMEAR VS SCAN 

12 QUALITY VARIABILITY 

13 STELLAR PHOTOGRA?HY 

14 1~14 SPECIAL TARGE 

15 1414 DA TARGETS 

OEUECT I VE 

OPTIMIZE FOCUS SETTINGS. 
COMPLETED IN RV-1. 

DETERMINE OPTIMUM SKEW ANGLE 
AND FILM VELOCITY OOAH SETTINGS. 
COMPLETED IN RV-2, 

DETERMINE IMAGE TRANSFER AND 
RADIOMETRIC CALIBRATION. 
COMPLETED IN RV-2. 

DETERMINE TONE REPRODUCTION. 
COMPLETED IN RV-2. 

DETERMINE PROCESSING STUDIES. 
COMPLETED IN RV-2. 

DUPE TONE REPRODUCTION AND 
RADIOMETRIC CALIBRATION. 
COMPLETED IN RV-3. 

STANDHRD SCENE FOR MISSION TC 
MI::;::;IOll OUALIT'i CGMP:=:RJ::::OH. 
COMPLETED IN RV-1,2 AtlD 4. 

OPTIMIZE FOCUS SETTINGS. 
TEST CANCELLED IN RV-1. 

PHOTO QUALITY ASSESSMENT. 
COMPLETED IN RV-1,2,3 AND 4. 

Ff;:;:;E::/:: ::;MrnF.: AS fl FUNCT I OM 
OF SCAN ,:lr·lGLE. 
COMPLEl"EU I l··l P\1-··4. 

PHOTO/EM CORRE~ATION. 
COMPLETED lN RV-1,3 RNU . 

EVALURTE CAPABILITY OF 
ACQUIRING STELLAR IMAGES. 
COMPLFTED IN FiV--4. 

ASSESS PHOTO UALITY. 
CO~IPI.ETED IN RV-4. 

EVALUATE DOUBLE ANNLILUS TFlRGEf 
FOR FOCU::;/:::MEA? DETEFMii·lflTI ,)t-1 
COMPLETED IN RV-4. 
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:3.4 MISSIOr·J 1 :?!219··· 1 ::;PEC I 1:1L EVEHfS 

RE',,,, OP~J TEST PF.:E EVEMT.l'LOCATIOtl VER FTG 
w:,:: ~1l:~: 

PREFLIGHT FOOTAGE TUfl 16[11 
PREFLICHT FOOTflGE TUB 16()':;I 

0. ::: UHCAGE/'.:;cc 1 SELECT 

0-S STOH A/'.:;TOl•l E: 

1 UNCAGE \.'EF.:IF'r' 

2 Ut-HHHIE:ITED 1-·I I -· •,• 102 

4 1-:3 ss HEALTH CHECK 188 

8 7 .-.~--.:,,:. E t·JG I t·JEER me; TEST 6~: 

t=;"' ·:,.., 1 1414 THRU FOCUS 41 
- J ·-~• l 

'35 SAtl FF.:t,t·lC ISC:O H3/flf-10 13S• 

167' PH E G!UAL. I ZAT I OH 

177 ,,~: 1 1414 THF:U FOCUS 54 
9l1 MI Ll·lflUKEE 1 [J/0 20 
':15 CHICAGO 1 [1/2(i 21) 

17:3 ':14 1 1414 THPU FOCUS ~:E: 
75 PHOE fl I::: 6/1~1 99 

226 11 l. 1 1414 THRU FOCUS 31 
'39 DALLAi::,'FT L•lOF.:TH 1 [1/(1 'j'j 

24E: 1 Vil 1 1414 THRU FOCl.i:; 4~i 
6!5 f:'.OE:E /OSAKA 20 . .l 1 (I 25 

259 1 ;;:::~: 
.., 

'9 1414 tJ.UAL IT\' :3Tt~l-1DF1F.:D ~~ •;1 ,· 
l C: 

·-' :3[1 TUCSOM t,J/5T, Dfl (: •• C: 
f+_l 

264 12:::: 1. 1414 THRU FOCUS ::::6 
65 T0!<'/0 -20···-·1121 •:;15 

276 1 .. , .. , .::.,· 1 1414 TH~:U FOCUS ~'::'3 
65 VANCOUVEF: 2(1/i;:i 00 

37. 
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3.4 MISSION 1289-1 SPECIAi. EVENTS CONT'D 

OPN TEST PRE EVENT/LOCATION 
l•J ►.: 

:306 

133 1 1414 THRU FOCUS 
95 BALTIMORE 20/0 
95 WASHINGTON 10✓ 0 

138 1 1414 ThRU FOCUS 
35 NEW YORK 10/0/·-10 ✓-29 

139 1 1414 THRU FOCUS 
75 MINNEAPOLIS 20/10 

140 1 1414 THRU FOCUS 
00 DALLAS -20 ✓-10 

2{:1 

75 

65 

INCLUDES PROTECTIVE WRAP 

TRANSFER TO TU2-PREP 1 

TU FOOTAGE 

TOTAL FOOTAGE 

25"84 
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340 

:367 

378 

388 

405 

421 

566 
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OPN TEST PPE EVEIIT/LOCATION 
L·J::< 

151 

162 

1?3 
1?4 

7,9 
l, ~5 

4E: 

4C 

4C 

TRANSFER TO TU2 - PREP 1 

TIJ2 PREP 2 

1414 QUALITY STANDARD 
75 TUCSON W/5T,DA 

90 

'30 
90 

1414 OOAA PSIB NOM TO -7 

TRANSFER TO S0255 

F !R'.::T OPtl SOc'.55 

S0255 TONE REPRODUCTION 
f:::At-l:~;AS C !TY 

80255 PROCESSING STUDIES 
OGTI[N/SALT LAKE -l/3,NOM 
PHOEt-u:,-:; -1 

S0255 PROCESSING STUDIES 

Blf-007/0-0017-75 

'.,.'ER FTG 

13 

5121 

29 
95 

29 

ALBUQUERQUE -2/3 99 

184 

.... , .• -.i 
-:: .:: f 

TRANSFER TO 1414 

FIF:::3T OPN 1414 

10 1414 SMEAR VS SCAN 
90 SAN FRANCISCO +SECTOR 

15 1414 SPECIAL TARGET 
14 90 TUCSON W ✓DM STATIC DISP 

3A 1414 SMEAR SLITS 
35 SAN FRANCISCO BAY AREA 

3A 1414 SMEAR SLITS 
85 DALLAS/FT WORTH 

3A 1414 SMEAR SLITS 
7'5 DETF::OIT 

, ,;i, ,.,,,. ·". r'J 
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3.5 MISSION 1209-2 SPECIAL EVENTS CONT'D 

REV 

616 

681 

754 

754 

777 

817 

819 

4 

OPN TEST PRE EVENT/LOCATION 
l,J;:.; 

240 3A 1414 SMEAR SLITS 

254 

280 

314 

346 

80 TAMPA/ST PETERSBURG 

PH EG!UALIZATIOt·l 

3A 1414 SMEAR SLITS 
9:i SFH-l It I EGO 

3A 1414 SMEAR SLITS 

4B 

4A 

4B 

90 LOS ANGELE::; 

9[i 

,:~ •;1 

90 

TRANSFER TO 80255 

FU'.ST OF't·-1 80255 

50255 TONE REPRODUCTION 
BATOt·l ROUGE 

S0255 RADIOMETRIC CAL 
PHOEN!i< 

so2:;5 TOt·lE REPF.:ODUCTIO!~ 
ALBUOUEf;:OUE 

Pt-l E G11JAL I ZflT I OM 

TRANSFER TO 1414 

FIR:3T OPN 1414 

PF:'.C1TECTIVE l.•JRAP 

TRANSFER TO TU3-PREP 1 

'' 

TU FOOTACE 

TOTAL FOOTAGE:: 
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34 
99 

:32 
99 

99 

150 
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3.6 MISSION 1209-3 SPEC! EVEtlTS 

H154 

1127 

1129 

1180 

1247 

126!5 

lc'.75 

1297 

OPN TEST PRE EVENT/LOCATION 

421 

90 

1 

514 

(,1:=; 

TRANSFER TO TU3-PREP 1 

TIJ3 - PF'.EP 2 

PATH PRESSURIZATION 

1414 OOAA PSI TO -2 

1414 QUA ITY VARIABILITY 
LOS ANGELE::: 

TRANSFER TO S0255 

FIR::n 0Pt1 S0255 

TRAMfWEF: TIJ 414 

FIF.:::n OPtl 1414 

Pll OU ALI ZF!T !01·1 

141 :::MEAR •:=; '::CHr·l 
75 ATLANTA -SECTOR 

414 SMEAR VS SCAN 
SAN FRANC SCO -SECTOR 

TRANSFER TO 80-130 

FIRST OPH S0-130 

S0-130 RADIOMETRIC CAL 
PHOE I 

::rn-1 :30 R1=1n r 
FlLE:UG!UERCUE 

': 1 - . -"···.:"' - l , : . ·1,1• • ._ ,,,.---;, 

lJJ d~, ~. 4,J' -.....,,ilil., ~:.._.,. ~---f~ liit,..,.J ,j 
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3.6 MISSION 1209-3 SPECIAL EVENTS CONT'D 

F::EV OPN TEST p;.:E 
U>< 

1:320 53,3 

1:321 531 

1345 541 1,:, 
'-

90 

t:356 550 

1:360 

EVENT /LO CAT I otl 

T ~: A t·l SF E P TO 1414 

FIRST OPH 1414 

1414 OIJfiLITY VAF.:IRBILIT'l 
DALLAS/FT ~lORTH 

PF.:OTECTI 1•..'E (,JF.:flP 

TRRH::;FER TO TU4-PREP 

TU FOOTAGE 

TO"!""flL FOOTAGE 

1 
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3.7 MISSION 1209-4 SPECIAL E~ENTS 

F'.EV 

1361 

1:377 

14[HJ 

1411 

1426 

l.42'? 

1476 

1571 

1621 

1725 

1769 

OPt·l TE:3T 

560 

640 

667 

?,'9 
15 

HI 

14 
1 ~5 

10 

10 

PRE EVENT/LOCATION 
i~:,,,; 

TRAIISFER TO TU4-PREP 1 

iU4 

PATH PRESSURIZATION 

1414 SPECIAL TARGET 
TUC:.:; Or·l (,j/DA 

PATH PRE5SURIZATION 

PATH PRESSURIZATION 

PAT~I PRESSURIZATION 

1414 QUALITY VARIABILITY 
'.::At·l F~:At·lC I sec 

1414 SMEAR VS SCAN 
DALLAS/FT WORTH -SECTOR 

1414 SPECIAL lARGET 
BFIPSTOIJ MCSC,Dfl 

1414 SMEAR VS SCAN 
SAN FRANCISCO +SECTOR 

1414 SPECIAL TARGET 
CAPE CANAVERAL W/DA 

1414 SMEAR VS SCAN 
NEW YORK -SECTOR 

Pt~ EG1UALI ZATI Dtl 

1414 SMEAR VS SCAN 
DALLAS/FT WORTH +SECTOR 

PH EC!UALI ZATI ot-l 

STELLAR PHOTOGRAPHY 
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3,7 MISSION 1209-4 SPECIAL EVENTS CONT'D 

OPN TEST PRE EVENT/LOCATION 
!~>: 

1836 7:3t1 HJ 

1872 

1969 

10 

2090 

2092 

PATH PRESSURIZATION 

PATH PRESSURIZATION 

1414 SMEAR VS SCAN 
99 BALTIMORE -SECTOR 
99 WASHINGTON -SECTOR 

;r:: 
I , .. t 

IHl 

PATH PRESSURIZATION 

PATH PRESSURIZATION 

PATH PRESSURIZATION 

PATH PRESSURIZATION 

1414 SMEAR VS SCAN 
DALLAS/FT WORTH -SECTOR 

PATH PRESSURIZATION 

PATH PRESSURIZATION 

PATH PRESSURIZATION 

LAST AFT OP (10 FR) 

LAST FWD OP (16 FR) 

TU4-F'REP 2/CV 

TU F'Ot}TAGE 

Ti:tTflL FOOTAGE 

<,i ,. ii, l,, , ,..,,. .. r ,._..1, .,,' 1., ~, ,I -· 
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3.8 Solo Phase 

Solo testing on SV-9 was performed to meet three specific objectives 

I. Test SS-1 was designed to provide data which would determine 
the gas flow Impedance of the Fi Im Exit Vestibule (FEV) when 
a pressurized supply was exhausting to a TCA in vacuum. 

2. Test SS-2 was designed to confirm previously determined con­
straints of plus 170 microns and minus 120 microns respectively 
as the maximum and minimum allowable focal plane position. 

3. Test SS-3 was performed to provide temperature data which 
would al low estiriation of TCA frame and midsection bending 
during a simulated stellar camera calibration. 

3.8.1 Test SS-1 

Test SS-1 was performed in three separate steps. In step 
one, the supply was first pressurized to .73 psi. The 
supply was then vented to the TCA via the A-side seal door 
(SLDA) during a five minute Mono-A constant velocity 
operation. 

The daia for this portion of the fest was as fol lows: 

Vehicle 
Time 

348427.0 
348728.0 

Supply 
Pressure (psi) 

O.T'> 
0.69 

Aver~ge 
Supply Temperature 

72.5 
72.5 

Event 

SLDA OPEN 
SLDA CLOSE 

This data established a decay rate of .000133 psi'/second 

In steps two and three of Test SS-1, the supply was not re­
pressurized. Since, the B-side pneumatics tank was depleted 
during the supply pressurizai ion in step I, the High Pressure 
Crossover Valve (HPCV) was ooened for the duration of the 
second part of the SS-1 test. This was to assure proper 
regulator pr0ssur0 on the R-side for seal door operation. 

In step two, a Mono-8 constant velocity ooeration was 
performed and the supply was vented to the ICA via the 
8-side seal door (SLOB). The data from this operation 
are as fol lows: 

~'1 ,~..,~•-) r::-·:~•-1":i•.1"11;,•~ 

ii.:;.;.-:. /J •....;.,••' '°"""""' s:.i.:. ...... Ii 

Approved for Release: 2025/07/25 C05127773 

45. 



C05127773 
Approved for Release: 2025/07/25 C05127773 

BIF-007/0-0017-/5 

Vehicle Supply Average Event 
Time Pressure (psi) Supply Temperature 

496622.8 0.63 71. 5 SLDA/B OPEN 
496924.8 0.60 71. 5 SLDA/B CLOSE 

The data established a decay rate of .000099 psi/second. 

In step three of test SS-1, the supply was vented to the 
TCA for twenty minutes via SLDA and SLOB during a constant 
velocity operation. The data was as fol lows: 

Vehicle Supply 
Time Pressure (psi) 

667054.8 .57 
668255.8 .43 

Average 
Supply Temperature 

66/69 
65/69 

Event 

SLDA/Fl OPEN 
SLDA/8 CLOSE 

This data established a decay rate of .000117 psi/second. 

The data for- parts one, two and thro0 of test SS-1 are on 
tracking station tapes 2113P, 2141C, and 2175H, respectively. 

3.8.2 Test SS-2 

To confirm the maximum focal plane adjustrient constraint 
of plus 170 Microns, Focal Plano A (FPA) and Focal Plano B 
ffPl:3) were retreated from the Best Plane of Focus (BPFl ~-o 
the plus 170 micron constraint value. This amounted to a 
140 micron retreat tor FPA cind a I 00 micron retreat for 
FPB. '.'/hen this was achieved, the foca I µ I anes were commanded 
to retreat another 40 microns in four 10 micron steps given 
at six ~econd intervals. The FPA telemetry indicated a 
stop position of 203.I micrnns ~iith a car-responding LSFS 
value of 175 counts. The FPB telemetry indicated a maximum 
position of 210.4 microns. However, the LSFSB saturated at 
an indicated FPG position of 201 .2 microns. 

To confirm the constraint of minus 120 microns for the low 
end of allowable focal olane position, cpA and FPB were 
first commanded to advance 310 microns. They were then 
commanded to advance another 100 microns in 10 micron in­
tervals. At this time the focal planes were commanded to 
retreat 10 microns to determine whether they had driven 
off the drive cam and become imoperable. 

FPA 1·eiemetry indicated !hat rhe FPA stopped advancing 
at a position of minus 188.3 microns and that it did not 
respond to the final 10 microns retreat commanding. 

Approved for Release: 2025/07/25 C05127773 

46. 



C05127773 
Approved for Release: 2025/07/25 C05127773 

,·:: ., .. ,'"'.,".,. . .., BIF-007/D-0017-75 

Test SS-2 Cont'd. 

FPB telemetry indicated that FPB advanced to a minus 
166.I microns before it sTopped. Upon receipt of the 
10 micron retreat commanding, FPB retreated, according 
to telemetry, to a position of minus 155. I microns. 

The LSFSA and LSFSB data indicated low saturation was 
reached on both syste~s somewhere ln the region of minus 
90 to minus 100 microns. Since the FP systems were 
sti I I being advanced when these positions were achieved, 
a more precise functional I imit on the minimum allowable 
FP position could not be ascertained. 

The commanding and telemetry data are summarized in Figures 
3-1 & 3-2. The telemetry data was played back at 2l24C. 

3.8.3 Test SS-3 

Test SS-3 was performed in con.junction with Solo Test 
EDAP-2 (SBAC) on Rev 2186. Camera power and Optical Bars 
were turned on at the midpoint of the dark side orbit In­
terval and thermal data was obtained at this time. During 
this period th.e vehicle was. oriented 'd.!ti-i the plane of tbe 
TCA perpendicular to the earths grav1iy vector and in 
the direction of deep space. Vehicle time for camera 
power on was 739689 and ror pm1er off was 739967. The 
thermal data record (Mode 125) was obtained at 2189P. 

~, ,. ....... '\·~ 
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4,0 SENSOR SYSTEM TEST 0BJECTIVES 

4.1 Photoaraohic Performance 

The post flight material evaluation of mission segments 1209-1 
through 1209-4 indicated the capabi I ity of the SS optical system 
to provide the specified photographic performance. Mission 1209 
was a fa I I I aunch in ear I y November; however, due to the active 
mission length of 130 days, (longest active Hexagon mission to 
date) the flight extended into late winter and terminated in 
early March. 

Winter missions have characteristically lower solar elevations 
at the northern latitudes, snow cover and extensive ground 
haze. When the solar elevation becomes low, exposure times 
must be increased to comoensate for loss of ii luminatlon. fhe 
longer exposure times thus increase the smear in the imagery. 
Snow cover was most prevalent at northern latitudes where the 
sun was lowest and the resulting shadows were longest. When 
the sun was ver-v low, manv targets did nol r·eceive dir-ect light­
ing which lowered the contrast of the target area. Some very 
graohic examples of lmv solar elevation acquisitions were ob­
tained durinp 1209-1. These acauisitions rangeJ from minus 
0.3 degrees throug~ plus 4.5 degrees. 

Mission seoment 1209-2 contained two parts of S0-255 conventional 
color Mate;ial. '~ission segment 1209-3 contained one part of 
S0-255, and one par7 of S0-130 infrared color. 

The PFA team reported that the general overai I image qua I ity 
of both the Fon1ard and lift looking cameras for the entire 
mission ranged frori very good 1 o poor· 1~ i th a cons i stant pre­
frence for the Aft camera image qua! ity. Orbital performance 
prediction using CRYSPER and the actual operational parameters 
are Included In Figures 4-1 thru 4-4 for each mission segment and 
Figure 4-5 for the total mission length. The discussions of image 
qua! rty as a function of mission segment, which fol lows, is ab­
stracted In part from the REBOU~JD 831 messages. 

Mission Segment 1209-1 

The image qua! itv of both cameras ranged from very good to poor. 
Both cameras were at optimum focus. This was confirmed by both 
VEM and subjective analysis. The poor imdger-y exhibit·ed on this 
mission segment was for the most part attributed to hazy or in­
clement wealher. Thls imagery ~ .. as characterized by a grainy 
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Mission Saqment 1209-1 Cont'd. 

appearance and poor edge definition. A majority of the l2G9-I 
imagery ranged from fair to good with the good qua I itv being 
comparable to previous Hexagon missions. There was a definate 
preference for the Aft C<:lmera imagery when compcired to the 
Forward. 

During i·his mission segment, specific ops were acquired at 
very low solar elevations, and required special processing 
treatment. Underexposure ranged from one to eight stops. The 
processing chemistTies uii I ized ~o gain addi~ional fi Im speed 
resulted in high base fogs of 0.50 to 0.55 density, reduced 
contrast and increased graininess. These parameters restricted 
usable magnification of this imagery to less than 30x. The 
image qua Ii ty was genera I I y poor. 

One 51/51 tribar corn tar·gei was acquired on both the Forward 
and Aft cameras. The data fol lows: 

UNADJUSTED 2: I ADJUSTED 
GRD (FT) GRD (FT) 

CAMERA Of) FR SCAN FIELD PLATEN IT XT IT XT 

FWD 122 3 -17.8 -2.0 31 2.52 3.09 3.04 3.77 
AFT 122 3 -16.1 -0.1 70 2.06 2.25 2.63 2.88 

Mission Seoment 1209-2 

1414 Fi Im lhe irr.age qua I ity of both cameras ranged from very 
good io poor, with the majority bein:J qood. There were a few 
instances where the 1209-2 Aft lmaoerv was better than the 
1209-1 Aft imagery. This was attribu~ed in part to the minus 
four command step change in the Aft camera in-track OOAA setting 
implemented on 1209-2. There was again a definite preference 
for the Aft camera imagery when compared to the Forwcird. 

Eight 51 /51 corn targets were acouired on the 1414 mater i a I. 
Six on the Forward and iwo on the Aft as follows: 

UNADJUSTED 2: I ADJ US TED 
GRD (FT) GRD (FT) 

CA"1ERA QD FR SCAN FI ELD PLATEN IT XT IT XT 
FWD 151 4 11.0 -0.5 31 I .81 I. 75 2.19 2. I 3 
FWD 168 2 -15.0 -I.0 31 1.75 2.60 2.22 3.34 
FWD 201 2 -1 9.0 +I. 3 31 1.72 2.25 2.11 2.76 
FWD 323 3 11.0 -0.9 31 1.85 2.36 2.28 2.92 
FWD 324 4 + 9.0 -2.5 31 2.35 2.26 2.97 2.84 
FWD 331 2 +10.0 +2.4 31 I .61 2.64 I .91 3. 12 
AFT 151 4 -11.0 I. 7 70 1.90 2. 59 2.28 2.15 
AFT 201 3 +10.0 +0.5 70 1,55 1,87 l.99 2.35 
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S0-255 Co I or - A t·oia I of 5640 feet of S0-255 was exposed in the 
Aft camera in two segments. The first segment was 2774 feet 
while the second ~as 7866 feet. 

The image qua I ity of the color material compared to previous color 
acquisitions ranged from very good to fair with most rated good. 
This was due in part to good weather conditions and 15 per cent 
cloud cover. Twenty oercent of the ops exhibited very I lght to 
medium snow cover. The co I or· ba I a nee was s I i ght I y greenish 
yellow for the majority of the imagery. Exposure evaluation in­
dicated a slight bias towards under exposure of one third to one 
half stop. A three count (0. 10 log El exposure increase was recom­
mended for the balance of the 50-255. 

Four 51/51 corn tribar targets were acquired on S0-255. 

UNADJUSTED 
GRD <FTJ 

CAMERA OP FR SCM~ FIELD PLATEN IT XT 

AFT 168 2 -15.0 -1.5 100 3.41 3.91 
AFT 323 3 -I 1.0 -1. 7 100 3.49 4. II 
AFT 324 4 + 9.0 -0.9 100 2.83 3.17 
AFT 331 3 +10.0 ➔ 0.2 100 3.10 2.83 

Mission Soanent 1209-3 

1414 Fi lrn - The overal I image qua I ity ranged from very good to 
poor, with the majority rated as fair. The quality was considered 
comoarable to previous winter missions flown during late December 
and early January. The very good imagery was I imited to the A.ft 
camera, while the Fornard camera imagery was rated from fair to 
good. The poor imagerv was attributed to haze, snow cover, weather 
and I ow so I ar· e I evut ion ,Jcqu is ii ions. This i rriager·y 1-ms char·acler-
i zed by an overal I grainy appearence, poor edge sharpness, and 
lack of contrast. The best imngery of 1209-3 WFJS comparnble fo 
the best of 1209-2. 

Six 51/51 cor·n tribar· targets were acquired on 1414, four on the 
Forward camera and two on the Aft. The data is as follows: 

UNADJUSTED 2: I ADJUSTED 
GRD (FT> GRO C FTJ 

CAMERA OP FR SCAN FIELD PL\TEN IT XT IT XT 

FWD 507 4 +3.0 -1. 5 31 1.92 2.08 2.24 2.44 
FWD 507 4 +3.0 -I. 5 31 1.80 I. 75 2.26 2.20 
FWD 521 3 -9 .. 0 I. 5 31 2.25 2.25 2.82 2.82 
FWD 527 3 +7.5 -I .2 31 2.00 2.17 2.51 2. 72 
AFT 507 4 +4.0 -1.2 70 1.64 2.52 2.06 3.20 
AFT 507 4 +4.0 -1,2 70 I. 75 2.26 2.09 3.16 

r IT,.__ , , .,---~ --, . , -.- 1 
Approved for Release: 2025/07/25 C05127773 

57. 



C05127773 
Approved for Release: 2025!?7/25 C05127773 

BIF-007/D-0017-75 

S0-255 Color 

A total of 2508 feet of S0-255 color fi Im was included in the 
Aft camera. The qua I ity of the color photography ranged from 
good to poor with the majority rated as fair. The poor imagery 
was affected by the same conditions as that of the 1414 acqui­
sitions. Sixtv oer·cent of the color ops had snow cover ranging 
from very I i9ht to medium. The color balance was slightly 
greenish yellow. Examination of the S0-255 indicated generally 
good exposure effected by the three count (.10 log E} exposure 
increase imolemented for 1209-3. 

S0-130 Infrared Color 

The Aft camera exposed 3384 feet of S0-130 infrared color in 
this mission segment. Overal I, the image quality was good 
compared to previous S0-130 acquisitions, and is the best IR 
photography to date. The ground resolution, however, is stil I 
siqnif1cantly lower than the 1414 acquisitions. The color 
balance exhibited a slight cyan cast. Subjective analysis 
indicated satisfactory exposure. 

Two 51/51 corn tri bar targets 1·1ere acquired on the SO-I 30 
material on the Aft camera. The data is as fol lows: 

UNADJUSTED 
GRD (FT) 

CAMERA OP FR Sr::AN FIFLD PLATEN IT XT 

AFT 521 3 -8.0 -I .O 100 5.00 5.73 
AFT 527 3 +7.5 -1. 7 100 5.66 5.66 

Mission Seqment 1209-4 

The overal I image riual ity of both cameras ranged from good to poor 
with the majority rated as fair. The poor imagery was character­
ized by an overal I grainy appearence, ooor edge sharpness and 
overal I lack of crispness. Subjective comparisons of image qua I ity 
between the Forward and Aft cameras indicate a continued preference 
for the Aft camera imagery in that it is sharper and renders fine 
detai I somewhat better. 

Subjective comoarisons of the bes1 photography of 1209-3 with 
1209-4 indicated a slight decrease in image qua I ity on the Aft 
camera of 1209-4. This slight decrease in i~age qua I ity was 
attributed to haze, a siqnificant incr-ecise in snow cover-, a 

greater number of low solar elevation acquisitions, and a slight 
increase in the percent of fl Im exposed at poorer scale. There 
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Mission Seament 1209-4 Cont'd. 

were 90 operations requiring exposure biases for snow on 1209-4 
versus 46 operations on 1209-3. The oorcent of fi Im exposed 
below 30 degrees solar elevation increased from 61 percent in 
1209-3 to 67 percent in 1209-4. VEM analysis did not indicate 
any change in the Aft camera performance between 1209-3 and 
1209-4. 

Six 51/51 corn tribar targets woro acciuired on 1414 fi Im; three 
on the Forw1!!rd camera and three on the Aft. 

UNADJUSTED 2: I ADJUSTED 
GR.0 ( FT) GRD (FT) 

CAMERA OP FR SCAN FIELD PLATEN IT XT IT (FT) 

FWD 552 3 -14.1 -0.6 31 1.94 2.32 2.25 2.69 
FWD 569 3 +13.6 - I .2 31 I. 75 2.00 I. 92 2.18 
FWD 631 2 -13.8 -I .2 70 2.00 1.87 2.76 2.58 
AFT 552 3 -13.3 -2.1 70 2.32 3.00 2.59 3.38 
AFT 569 3 +14.4 -2.2 70 2.00 2.75 2.28 3.15 
AFT 631 2 -13.0 -1.3 70 I .94 2.33 2.56 3. II 

Subjective ~nalysis on 1209-4 led to the conclusion that good 
exposure had been maintained. [valuation of snow surround 
imagery indicated that the two step snow bias performed as 
anticipated. 

4.2 Take-Lio Survival Throug~_Recover 

Al I the RV/TU assemblies arrived al !he processing faci I ity in 
good condition, thereby demonstrating that these assemblies 
maintained light tight integrity during orbital speration, 
re-entry, recovery and transportation to the processing site. 

The core locking pins were engaged and in1act in TU 1s 1209-1, 
3 end 4. In TU 1209-2 both core locking pins were sheared 

and 250 feet of For·war·d and 350 feet of Aft f i Im was soi I I ed. 
The fi Im w2s wcl I stacked and centered on al I TU 1s. TU 1209-4 
had 50 feel off-spooled into the dome on the ~orward stack. 
Small amounts of oarticulatos were found in 1209-1, 2 and 3 
canisters. 

Related discussion of de-fi I ming for each segment of the 
mission fol lows. 

j '" ' " • 
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4,2 Take-Up Survival Throu~Recovery-Cont'd. 

Mission Segment 1209-1 

The RV/TU arrived at the processing site in good condition on 
18 November 1974. 

Both stacks were wel I centered on the TU core and there was no 
evidence of mistracking. Both core-locking pins were engaged 
and not sheared, with no difficulty encountered in retracting. 

A smal I amount of particulate was collected from inside the 
dome, but in general there was less contamination than found 
in previous missions. 

Mission Segment 1209-2 

The RV/TU arrived at the processing faci I ity on 24 December 1974 
in good condition. 

The core locking pins were both sheared, resulting in fi Im 
spi I Is of aoproximately 250 feet on the Forward and 350 feet 
on the Aft, causing soMe wrinkling and folding. The Aft side 
was roost severely damaged from fi Im wedged under the bui Ider 
roller. The film was found to be wel I centered with no evi­
dence of rnistracking. 

A smal I arrount of contamination consisting of very smal I pieces 
of various materials were found in the RV cannister. This 
material was collected and sent for analysis. 

Mission Segment 1209-3 

The RV/TU arrived at ihe prncessing faci I ity in good condition 
on 22 January 1975. 

Both core locking pins were engaged and not sheared. There 
was no ti Im telescoping, spil I ing or desoool ing evident. 

Three pieces of film (20, 7.5 and 2 inches long) were entrapped 
in the entrance cutter/sealer. A oiece of white tape, 0.15 
inches by I inch, was found on the Forward exit cutter blade. 
The canister was vacuumed and a smal I amount of material collected 
which was sent for analvsis along with !he tape. 

' ' Approved for Release: 2025/07/25 C05127773 
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4.2 Take-Uo Survtval Throuqh Recoverv-Cont'd. 

Mission Segment 1209--4 

The fourth RV/TU arrived at the processing site 8 ~arch 1975. 
Both the shipping container and RV were in good condi.tion. 

Core locking pins were engaged and not sheared. Both stacks 
were in good condition and no telescoping observed. The outer 
wraps of the Forward stack, with approximately 50 feet damaged, 
had off-spooled into the RV dome. The most probable cause was 
pulling through the cutter bars and wrapping of the tail with 
zero tension wh i I e on orbit. The head end of the Aft stack, 
had wrinkles, creases and foldovers Caporoximate 28 inches 
starting 2 feet from head}, the most probable cause being fl Im 
m[salignment during manual de-spooling. 

4.3 Optimum Focus Determination 

Mission 1209 (SV9/SNl2) was launched with focal plane settings 
of 31 microns on tbe Forward camera and 70 microns on the Aft 
camera. flased upon the reso I ut ion perfomance the p I a ten pos i -
tions for best resolution across the field from readiness test 
data were 30 ml crons tor the Forward and 75 microns for· the Aft 
camera. These p I a ten positions 1~ere corrected for veh i c I e 
altitude, gravity effects, and col I imator focus as fol lows: 

A plus 14 micron adjustment on both cameras for the altitude 
shift from inf in i tv (A-7 co I I i mator settings} to 85 nautical 
mi [es mission altitude. A minus 15 micron adjustment on 
the Forward and a minus 1g micron on the Aft camera for the 
folding flut gravi ly effects. A plus 2 micron adjustment on 
the rorwa rd camera to account for a defocus of the test 
col I imator. 

Fol lowing the evaluation of the on orbit thru-focus tests per­
formed in q_v-1 no focus change was recommended for either the 
Forward or Aft cameras. Both the VEM and s;bJective analysis 
indicated that both cameras were at optimum focus. 

A change in focus of plus 30 microns retreat was implemented on 
the Aft camera when the material switched from 1414 black and 
white to the S0-255 conventional color and the S0-130 infrared 
color materi a I. 

rr;J::~ ~··:.' ', . ,., I',. ' ,-,-:, I 
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4.4 Ootimum OOAA Settinos 

On-orbit smear data was collected quring the second, third and 
forth mission segments of l~ission 1208. 

Subjective assess'Tlent of smear slit imagery from thru-focus 
engineering ops 94, I I I, 122, l23 and 133 was uti I ized to 
evaluate the adequacy of the nominal OOAA settings. Smear 
slit imagery on the Aft camera untitled edge of the format in 
the in-track direction showed consistent double imagery with 
a mean separai"ion of aDproxima-Jely iO microns, 5.6 microns 
being due to orbital fixed known errors. The titled edge 
revealed no in-track image doubling. Both observations are 
consistent with the skew angle being too large, the equivalent 
magnitude of the error beinq approximately 0,04ips. Both 
subjective evaluation and VEM analysis performed across the 
format minor· axis indicated that the image qua I ity was poorer 
on the untitled edge than on the titled, corraborating the 
smear slit assessment. An OOAA change was implemented to the 
Aft camera in-track setting of minus four commi:.Hld sleps. The 
Forward camera sriear s I it imagery in the cross-track direction 
indicated variable image doubling predominantly indicative of 
the fi Im velocity being loo fast. The variabi I ity in the Image 
doubling negated the ability to determine the mean value of the 
error with a high enough degree of confidence to recommend a 
change. 

Analysis of smear slit imagery from the OOAA engineering ops 
212, 217, 740 and 757 verified the minus tour command step 
change imp I ernented to the A ft earner-a in the i n-irack di met ion 
to be correct. The in-track direction on the Forward camera 
was determined to be too slow by approximately O.OIOips and 
the PFA directed a plus one command step change resulting in 
a new nornincil or·bi lal setting of minus two. The cross-track 
settings on both cameras were determined to be correct. 

Si nee the in i t i a I use of smear s I its on: Mission 1206, a I I 
four systems have required an identical change to the Aft 
camera in-track settings. To date, the poss i b I e sources of 
this residul error in setting the Aft in-track OOAA flighi 
nominal from the ground test sync-flash data have not been 
determined, and is currently under investigation. 
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4.5 Optics Thermal Profile 

The fol lowing subparagraphs describe the thermal environment for 
Mission 1209. Definitions of measured and calculated temperature 
parameters are contained in the Mission 1207 Post Flight Report, 
PM-1496-X. Thermal control for SV-9 can be generally summarized 
as fol lows: 

• Al I SS temperatures were within design limits throughout the 
mission. 

4.5.1 SV Environment 

SV thermal control parameters are summarized as fol lows: 

• Orbital Elements (Ref. Paragraph 1.5) 

Perigee Altitude h 87. 7. n.m. 
p 

Period T 88.8 min. 

Inclination I = 96.6 deg. 

Argur.ient of Peri gee (X 124 deg. 

Beta Range $ = 8.8 deg. <Day 
13 12.7 deg. (Day 

• Midsection Thermal Control Desian Values 

Cocoon 

Thermal Baffle 

• MLI Effective Emittance 

Lower· 210 Degrees 

Fwd & Aft Bulkheads 

Viewport Baff I a 

Under TCA Cocoon 

Under SU Cocoon 

~ 

a/£= 0.359/0.265 

ah 0.90/0.90 

e::* 0.0045 

cl< 0.0045 

c* 0.0045 

£* 0.04 

e:* 0.6 
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4.5.2 TCA Environment 

Table 4-1 is a summary of temperature levels, spatial 
distributions, and temporal variations over a typical 
orbital revolution in terms of the thermal ICD (1420316A) 
requirements. Figures 4-6 thru 4-8 show the correspond­
ing orbital orofi les of the JCO parameters. 

4.5.3 Optical Bar Temperatures 

Tref was 71 ± 3°F. throughout the mission. The equi 
I jbrium temperature levels for the A and B optical bars 
were approximately 71 + 3°F respectively. The 30F tol7 
erances shown for the above nominal values indicate overal I 
shifts in average temperature levels, not random scatter 
in the data. The shift is attributable to saveral factors 
including: 

o Transition through perihelion and the corresponding 
variation in insolation. 

o Variable average internal power dissipation related 
to camera duty cycle. 

o Beta angle changes. 

figure 4-9 shows an orbital profile of the OB temperatures 
In the stowed position. 

n. 
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5.0 SCF SUPPORT 

5.1 1TUNITY MISSION 1209 

The 'TUNITY software for Mission 1209 performed al I of its 
functions nominally except for the fol lowing software problem: 

The problem occurred in message 360 on P~v 316 (Op 144). The 
message contained a mono A operation (Op 143) fol lo,1ed by a 
stereo operation COp 144). The mono operation inc I uded an auto­
matic focus A ADVANCE only. This was achieved through the use 
of a SUB card for mono sequences. The return to the nul I posi 
ti on did not occur unt i I the set-up for the fo I I owing si ereo 
operation. The SUB card for the mono sequences did not extend 
that far, therefore, tho nominal focus sequence was used and 
RETREATS for both A and 8 cameras were commanded. The result 
was that the focus position of camera A was at the nul I position 
but the focus position of B was at plus 2 microns. 

5.2 AUGIE 

5.2. I Overal I Performance 

Real Time oerforrnance of Augie met all r-equiremerrts 
expected. SSC real time modes are I imited to verification 
of SS stat us. r I ayback performance of Augie data met a I I 
requirements expected. Time delays for playbacks of data 
was reasonable with few exceptions. 

5.2.2 Modifications 

"bdifications required during flight were made to comolete 
the change requested for the shutter open/close processing 
and to modify tho slit width output processing. 

A mode change request has been submitted for· Hie next f Ii gh 1 . 
The change requested is to process the steerer sum error by 
average l ng each second and reporting if this average changes 
by 5PCM counts from I ast output. 

5.2.3 DTV 

SSC ut i I izuiion of Jhe DTV wus I imi led to passive real time 
status verification. The use of the DTV wi I I remain llmtted 

"•' to status monitor l ng on the next f I I ght a I so. 

l "• : \ j_ 
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5.3 RTS Tapes and Microwave 

5.3. I RTS Tapes 

The use of RTS tapes was minimal due to reliance on the 
microwave I ink capability between the STC and Bldg. 156, 
RTS tapes met al I SSC requirements when used. 

5.3.2 Microwave Link 

The microwave link into Bldg. 156, its associated terminals 
and the SSTC were successful in receiving and processing 
more than 95% of the data transmissions from VTS via the 
STC. When necessary, unsuccessful data transmissions were 
either successfully retransmitted post pass, or obtained 
from a tape dub supplied by the STC ground station. 

Approved for Release: 2025/07/25 C05127773 ___ , ___ , - ____________ .....;.;.:;.:.;.;.;..;.;...;;..;,;,;,.;.;,;,.;.;..;;;,..;..;;;.;.;;;;.;;...;..;,,;.;;;.;.,.;;..;;.;;..;.,;;.;._;...;_;;_ __ 
71. 



C05127773 
pproved for Release: 2025/07/25 C05127773 BIF-007/0-0017-75 

APPENDIX 

A-I 

OPERATIONAL SUMMARY 

I . l - ~-c, _,.~~"tl I 
Approved for ~~ease: 2025/07/25 C05127773 .. 



C05127773 
Approved for Release: 2025/07/25 C05127773 BIF-007/0-0017-75 

A. i20Q-l 

e. CAflERA JPE~HID"IS S!J'~\URY R.EVS :IAD THROUGl-f Ri:V 307 Oi:> ,40. 

R.EV MSt. SCA sec i:::~;i,-~ .:S INTc,~OP PHOT'J-FT C L;.'-'-TU-FHT 

OP Fi:ET ~.~----··" 

NUM Fi,.C AFT ;: w !) AFT FWJ AFT F~O AFT rn 
Pi:l.i lu 30 30 6 6 16·) l.54 i7 17 177 1. 7) .. ii -..i ......,....;~.k-~,,; 

PRE Lu 60 1::i 7 4 ➔ J..:> 38 22 21g 206 Ii ,A 

PK!: LO l.:!O 0 9 a -t!J 73 86 S6 345 365 ----' 

PR!.: Lu ao J 8 a BJ 79 86 86 Sli 530 
PRE LC 30 ;o c :> 1,,,. '.1.9 l7 17 512 s~c 
PRE LO 60 .l.5 1 4 4 \3 38 22 614 601 
P~;:: LO ~o () c 6 g 26 33 ~':l cS~ 56C ,, -
P~E LO .:>u 0 6 6 32 33 .D 33 721 1'2.6 

PRE LO 60 0 0 0 30:: 3l 33 33 7a6 791 

PRE LJ &O I) 0 6 32 32 33 33 651 856 

PRE LO 30 30 6 6 63 !;19 17 u ,36 BZ 
PKE LO 60 15 7 4 4 13 3b 22 978 9o7 
pq_;:: LO 3 ,j 30 b 6 2 L2 -;,. 7 l7 997 996 

PRE LG 60 ts 1 't 4 i3 38 22 ~.J39 ::.,Bl 
p ,, t: LO 120 J 7 7 50 63 75 75 lt64 llo9 

~- -
PKt: LO lb) 0 7 1 ;,o 99 75 75 1329 l3j; 
;>RE u; 6u 0 6 6 47 ,i'i 33 33 14<)9 l-+17 
PR.c LO 6C 0 6 6 31 3:i. 33 33 lL; 73 l481 
PRE LC :>O J 0 6 .3 l 3! 3.: 33 1537 15 ➔ 5 

l'i<.E L.:: 60 0. 6 6 31 3;;. 33 33 l6Jl. l6v9 
4 i 60 0 6 6 i26 ~2o 33 :n 1 ?60 Po6 
i.:- 2 6~ -15 0 6 '9 25 33 33 1.dl2 1BZ6 
4 2 6C JC 0 t, 35 33 .D 33 ld-10 l.:397 

6 4 91.) 0 29 2-9 4o 54 235 235 21..7:i. 2~. !i 6 

7 " •hl J 77 17 ~9 5~ 62.4 024 2 as.:. 2doS .,, 
7 6 'it) -l.5 50 50 64 65 405 t, 05 3323 3339 
8 7 60 (: 6 6 ~4 '-;•6 33 33 34.1.0 3'-r'!. 8 

8 8 60 () iO ).J 33 32 5 !> j5 34ga 350 5 

8 <; 30 30 u 13 2.6 id 38 38 356.l 3561 
22 lC 9C 0 ,;_3 7 .l 37 23 44 U.!O ... .I.,. J 47CJ 11715 

23 l~ GG 0 lrl q ::,3 6:; 3 32. 3.32 5CS~ 5.i..10 

l3 ). 2 30 -45 57 j 1 45 30 .;.t,5 1o5 5305 5305 

24 13 lZO 0 51· 5ia, .. 0 63 573 57'3 5'723 59':•6 

l •t j 4 60 -30 '•5 !:5 71 36 l.·, e 2 1t 8 6242 (;2jl) 

24 J.5 JC 30 30 36 28 lv l.J'-; :. C '+ ti 3 7'1- 6374 

2:5 16 60 3\J l •· '• .c0 26 22:o l.26 662J 6626 , ... ..,. 
2~ 17 6C -15 1.0 l;J 32 3't 55 55 61,:1 67t5 
J() ,. e oO .i.5 • I '-~ 2L 3..1. 3G :a.21 l 2..i 6659 6:166 

38 :i. c; 90 0 J. 4'+ 14-t 42. 50 l ,1.60 1166 8 :;6 7 80Gl. 
:;c; 2C 60 -l;; 2.i.. ~J'i.. ,2 ,,5 Uc .i.\6 d~35 3243 
39 2J. 9C 0 26 26 'i 6 •B ..,, < -- ~ 2ll at:-n 85]7 

40 l ·• (_ 60 u 4.:.- 41, 34 46 2'tc l.'1-2 87~d tl7J 5 

40 23 90 0 15 15 "13 51 122 !22 i:'.J53 8968 

.. , I 73. 
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40 24 30 30 30 30 "r1 3l 87 87 9~97 9036 

41 25 3C t,5 47 47 \4 13 136 136 92.37 9..!35 

41 t:6 6J -15 2<; 29 c:,: 3:1 l6v 160 g4::_ 7 94L5 

I , , 41 27 60 15 "t ➔ 4} 37 36 nc nc 97"e.4 ~7 3!. r~~ ..• ,,, ' ". ··,;r 

46 28 bO 15 u D 35 35 7Z n 9B3l 9838 _" ,_. kf '~ / '~' ''-·""'·""'~.·:JS., 

54 ZS 30 -15 13 i.3 ~8 2l 38 38 :ie ;1 93 n 
54 3C 90 C 20 2J 3b Si lb.: 16, i-0095 1 O:.i.lG 

55 31 90 J 5J 50 61. 61 4 -c ._,_. 4C5 '.i.0561 1J576 

55 32 6C 3J '.-3 1,3 :.ii 42 237 237 l JE49 1C355 
56 33 30 3C L .-i 40 ?.7 20 J,.,.b lib ).09}2 ! )991 , .., 
56 34 90 C, l16 46 33 4:; rn 373 11393 11413 
58 35 30 15 u 1.3 .. ,9 32 38 38 U434 ll4d3 

59 31:: ,o i5 34 - ' 33 4q 275 .::75 11712 l1d)7 .;l't 

l:5 37 3v 30 9 9 49 33 26 26 l'!.o67 ll 966 

7C 38 60 3C ~8 2.8 i.9 2.6 154 :1.54 1,J.:►v J.2046 

71 39 90 15 43 43 <i:4 5} 348 34d 12..:, 32 J.2't47 

72 4G 90 0 16 ,1.0 00 66 130 l3C 126 28 :2:'>4'3 

73 41 90 0 26 26 65 65 2U. 2i! 12904 l2319 

73 42 6C 15 9 9 53 45 Su ,o l 3 ,)')7 13014 

7'~ 43 60 0 28 28 33 34 l 5', :Sl;. u:. :J4 13"J2 
7if 4,, 60 -30 56 56 34 3't 309 3(. 9 135.;6 13544 
78 45 30 30 6 6 28 i9 i7 17 1358! 13590 

81 46 30 -30 8 3 , '.I 14 23 23 ).3617 13bl7 ... ~ 
b6 /;, 7 &O -i 5 56 56 20 7-8 308 3G8 l3945 U953 

66 l,8 6u 15 25 25 3.::} 33 138 Ba V-117 141,4 
aa ..:,g JJ C 7 7 27 19 20 20 l'·J.64 1H63 
89 5C 30 -45 26 26 l3 \4 75 75 h252 14252 

90 5 ,. 60 -3(; 7 7 .d 28 3S 39 14312 1 '~319 
q7 C'. 3C 30 5g 5:i 29 21 171 Ul Vt5.U 14';11 _, 

J.01 53 o,( -,. 5 35 35 3:; 48 28'1- 2:n'< !4sn 148~3 

:..:. 3 5' oO i5 28 le 53 44 1.5'- l54 l:i.:l31+ ; 5::;4J. 
,, ,, {., 55 60 30 3,:., '.:l' 34 33 1--. i 8 7 1S255 ~.526~ 
) . ....... ~-.. t\ , 

J. 04 56 120 0 3? ?; -, 6, 79 353 .,s 3 }5670 15693 .; ., 
l J5 57 60 - 30 35 35 78 63 lG3 1°3 15 c;.:.,). l 5 9t~ 9 

1 C5 5 fl 30 J 66 6b L. ~ 20 197 197 16157 16106 

106 5S 9 (, 0 50 5,:; 3) ii 6 405 4C5 i 6o,.'.'2 H6l7 

:. 06 ~ \, 30 ;,O ,, 4 ~, 31 .I.£. 12 :.b66l 1. 666C 

iC 7 d. 60 . "' 22 2.:: Z:J 2 tl Li:i. l21 i6801 '61-3J9 ... _, 
lC7 u. 3( 15 •t 4 2.8 20 . 12 l66 1;-2 :6:Hl ;,L. 

1i9 63 60 15 0' . t:. 92 ~.9 27 ;5.;6 506 ... 7367 'l.7371.: 

izo 6l, 90 (; l. 7 ~7 "t6 54 138 i38 17 55i !?%6 

l2.G c5 6•~ -J.5 1 J. 11 55 t., 9 6~ 6l 17,:.67 ]. 7b75 

'.1.d 06 120 I) 7, .. 1•: 5d 73 79.:.. 792 le S.1. 7 1851;-0 

Vii 6? 30 0 i8 lB 6 '3 44 5;;; 52 :. 8637 l:36 3 6 

123 68 6 (: -l5 :..0 iJ 20 29 55 55 L3i1Z :\.&7 zo 
135 6S 90 0 2.c 26 ..,,7 ;;:; 211 2U. 1ecin :1..8 B5 

U6 ?C 30 -30 5 5 4'3 33 l5 15 ~ 9033 l9J33 
:;. !6 n 60 15 17 17 23 30 94 94 ~- 9 t 5G 191.57 
;,)7 -, ~ 60 15 3.:.. 3., ;) 5 35 ts7 l.67 :. 9 3 72 1'H79 

I <-

:'. 3 cl 7 -, 60 -15 3 0 35 36 ! 71 17l. ~9578 :\,9536 . ., ◄, .} J. 
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