
BALL BROTHERS RESEARCH CORPORATION 
SUBSIDIARY OF BALL CORPORATION 

BOULDER, COLORADO 



A HUGE ERUPTION FROM THE SURFACE OF HE SUN SEEN 
IN THE LIGHTOF HE II AT304 

9 AUGUST 1973 
aT 

This photograph, obtained during the Skylab 3 Mission, revealsfor the first time that 
helium erupting from the sun can stay together to  altitudes up  to  500,000 miles. After 
being ejected from the sun, the gas clouds seem to have come to  a standstill, as though 
blocked by an unseen wall, and some material appears to have been directed back 
toward the sun as rain, distinguished by fine threads. At present i t  is a challenge to 
explain this mystery - what forces expelled these huge clouds, then blocked its fur- 
ther progress, yet.allowed the cloud to maintain its threads. Both magnetic fields and 
gravity must play a part, but these curious forms seem to defy explanation based on 
magnetic and gravitational fields alone. 

The instrument which produced this image was an extreme ultraviolet spec- 
troheliograph, designed and constructed by the Naval Research Laboratory and the 
Ball Brothers Research Corporation under the direction of Dr. R. Tousey, the Principal 
Investigator for this NASA experiment. To the left may be seen the sun's image in 
emission from iron atoms which have lost 14 electrons by collision in the suns' million- 
degree coronal plasma gas. 
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FOREWORD 

The purpose of this document is to provide the camera photographic 

log, the JSC science console data, and the MSFC engineering data 
for S082A Film Camera, S/N CM10A-007 (exposure numbers 1A-201 

through 1A- 402). The requirements for the Mission Engineering Data 

(MED) and the Camera Photographic Log (CPL) are combined in this 
document. This document was prepared by Ball Brothers Research 

Corporation, Boulder, Colorado, under Contract N00014-67-CL0470 

with the Naval Research Laboratory, Washington, DC. The authority 

for the MED is 'BBRC Proposal C-474 which was added by Contract 
Modification P00055. The authority for the CPL is BBRC NRL/ATM 

Engineering Change Proposal PPD-054 Rev 1 which was added by 

Contract Modification P00064. 
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1.0 INTRODUCTION 

This document contains a history of each flight film frame from 
its receipt by BBRC from NRL through the time of its development. 
This includes camera identification and mission use, ground and 
orbit ' environment, loading and unloading data, filter data if 
applicable and the camera life history. Also included are engi- 
neering and scientific parameters related to each frame during 
exposure on the Skylab Mission. This exposure data is provided 
in the form of Engineering Data Books (EDBts) obtained from MSFC 
and JSC and edited by BBRC, and a Diode Array Data Log provided 

by NRL. 

The Camera Flight Load Number, Camera Serial Number and the Expo- 
sure Numbers relative to each Skylab Mission are given in the 
following tables (Tables 1 and 2 ) .  Noted are the BBRC 620 Docu- 

ments that should be consulted for the respective exposures. 
Each document is confined to a block of exposures obtained by a 
specific camera during the various Skylab Missions. 

Table 1-1 

S082A Camera Related Data 

"Replacement load for original A - 2  load used during SL-1 6 2 
instead of during SL-3 due to a malfunction of A003 camera. 

HRE designates reflight (i.e., flown on a previous mission). 



Table 1-2 

S082B Camera Related Data 

HRE designates reflight (i.e., flown on a previous mission). 

Skylab 
'Mission 

SL-1 $ 2 

SL-3 . 

SL- 4 
1 

Thermal Distortion data for the instruments relative to each 

Skylab Mission may be obtained from BBRC Document No. 620-238, 
entitled NRL/ATM Thermal Distortion Performance for S082A and 

S082B Instruments. Distortion data relative to a particular 
exposure may be time correlated to the information in the noted 
document. The document ' is published in five (5) volumes. 

Volume I Thermal Distortion Program Description 

Flight Load 
No. 

B- 1 

B- 2 
B- 3 

B- 4 

Volume I1 S082A Thermal Distortion Plots SL-3 6 SL-4 
Volume I11 S082B Thermal Distortion Plots SL-3 
Volume IV S082B Thermal Distortion Plots SL-4 

DOY 332 through DOY 362 

Camera 
Serial No. 
- 

CMllA-003 

CMllA-005 
CMllA-004 

CMllA-003 HRE 

Volume V S082B Thermal Distortion Plots SL-4 
DOY 363 through DOY 383 (18 of 1974) 

Additional sorting of the JSC EDB data by Joint Observing Program 
(JOP), target, etc. has been accomplished and is published in 
BBRC Document No. 620-249, entitled NRL/ATM SO82 Exposure Catalog. 

Exposure 
Numbers 

lB-OOl-l+lB-201-8 

2B-001-1+2~-201-4 
2 ~ -  301-1+2~- 500-1 

3B-001-1+3~-201-8 

Referenced 
620 Documents 

620-245 

620-246 
620-247 

260-248 
- 
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2.0 CAMERA AND FILM HISTORY 

T h i s  s e c t i o n  c o n t a i n s  a compi l a t i on  o f  d a t a  t h a t  t r a c e s  t h e  h i s -  

t o r y  o f  each exposed f l i g h t  f i l m  frame beg inn ing  w i t h  camera 

i d e n t i f i c a t i o n  and mi s s ion  a p p l i c a t i o n .  The p e r i o d  covered i.s 

f rom c o l d  s t o r a g e  a t  BBRC, j u s t  p r i o r  t o  t h e  f i l m  c u t t i n g  f o r  i n -  

s t a l l a t i o n  i n  t h e  camera,  t o  t h e  t ime o f  i t s  development a t  NRL.  

F i lm  t empe ra tu r e  and r a d i a t i o n  env i ronmenta l  d a t a  i s  p rov ided .  

I nc luded  a r e  l o a d i n g  and un load ing  d a t a  p , roviding t r a c e a b i l i t y  o f  

e ach  exposure  number t o  a s p e c i f i c  f i l m  r o l l  and t y p e ,  and t o  

e a c h  c o n t r o l  sample,  f i l m  h o l d e r  and exposure  sequence .  P re -  

f l i g h t  and p o s t - f l i g h t  aluminum f i l t e r  d a t a  f o r  t h e  S082A cameras 

a r e  i nc luded .  Also i n c l u d e d  i s  a n  e x t r a c t i o n ,  from BBRC Document 

No. 620-L32, e n t i t l e d  Fi lm Camera H i s t o r y ,  f o r  each  r ' e spec t i ve  

camera.  

2.1 CAMERA IDENTIFICATION AND MISSION USE 

Camera: 

F l i g h t  : 

No. o f  ' ~ i l m  Holders :  

Sky lab  Miss ion:  

Launch Date:  

I n s t a l l e d  on. Ins t rument  : 

Removed from Ins t rument  : 

Splashdown: . 

P/N 36360- 501; S/N CM~OA-007  

L / N  A - 2  

Upper 101;  Lower 101; C a r r i e r  1 
SL-1 $ 2 

14 May 1973 

7 June  1973 

19 June  1973 

22 June  1973 

S i g n i f i c a n t  Remarks: 

Rev A T h i s  camera was used t o  r e p l a c e  CM10A-003 a f t e r  A003 jammed 

d u r i n g  SL-1 $ 2 Miss ion.  I t  was l aunched  on SL-1 i n  MDA Fi lm 

V a u l t ;  exposed on SL-2 and r e t u r n e d  on SL-2. 

Rev 'A 



2.2 ENVIRONMENTAL DATA 

The Environmental Data Section includes a' graph of temperature 
vs day-of-year from loading to unloading of the cameras, and 
cumulative radiation vs. day.-of-year for the mission period. 
These graphs provide a quick look at the environmental param- 
eters to which the, film was subjected (See Fig. 2-1). The 
source for t,he in-flight data is from the environmental log book 
maintained at the NRL Science Console. 

LOADING DATA 

The film camera was loaded at BBRC just prior to shipment to KSC. 
Film strips were cut from a roll of bulk film which was 70mm wide 
and approximately 120 feet long. The film strips were cut to 
35 x 248mm. These strips were placed into film holders, loaded 
into the camera, vacuum dried, and cooled to 40°F. The attached 
chart (See Table 2-1) shows the relationship between each strip 
of film as it was cut from the bulk roll of film to control sample 
number or exposure number and the holder number in the order in 
which it was loaded. The two columns entitled "Roll #"  lists the 
film roll number and strip number as it was cut. from the roll. 
The column entitled "Control Sample #If numerically lists each 
control sample. The column entitled "Exposure #'I is the number 
assigned by NRL to each individual exposure. The column entitled 
"Film Holder #" shows the film holder number at the time of 
loading. This chart provides a cross reference for roll, strip, 
exposure and holder. It also provides a cross reference between 
roll and strip number to control sample. 

There.were four (4) control samples taken at the beginning of 
each roll, one taken at intervals of approximately ten (10) film 
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Table 2-1 
FILM TRACEABILITY CHART 

DATE 7 - 2 0 - 7 ~  CAMERA P I N S - s n l  S / N A Z / A O P 7  

ROLL 
No, 

4 5 - 1  

15-2 

. 1 5 - 3  

. 15-4 

15-5  
. 1 5 - 6  

15-7  

. 1 5 - 8  

- 15-9  

. 15-10  

1 5 - 1 1  

. 15-12  

1 5 - 1 3  
- 1 5 - 1 4  

1 5 - 1 5  

1 5 - 1 6  

1 5 - 1 7  

,,,E, 
 he camera reached l o c k o u t  
a t  f i l m  h o l d e r  99 ,  exposure 
1A-399 t h e r e f o r e  expo- 
s u r e r  i ~ - 4 0 0 ,  1 ~ - i 0 l  and 
1A-401 were n o t  exposed t o  
s u n l i g h t .  F i l m  r t r i  14  22 
in h o l d e r  107  was l a g e l e d  
o u t  o f  sequence. exposure 
No. :A-402. 

ROLL 
NO. 

. 1 4 - 2 2  

. .14-23  

. 14-24  

14-25  

. 1 4 - 2 6  

. 1 4 - 2 7  

, 1 4 - 2 8  

- 1 4 - 2 9  

. 1 4 - 3 0  

... 1 4 - 3 1  

. 1 4 - 3 2  

. 1 4 - 3 3  

. 1 4 - 3 4  

. 1 4 - 3 5  

. 1 - 3 6  

14-37  

1 4 - 3 8  

EXPOSURE 
No. 

- .  

1A295 
1A294 

l A 2 9 3  
1A292 

1A291 

1A290 

1A289 

1A288 

1A287 

1A286 

1A285 

1A284 

\t\'pt:L 
NO 

1 

2 

3 

4 

. 

. 

. 
. 

. 

5 

, . 

,,2~kR 
NO. 

- - 
. .. 
- 
- 

. 1 
2 - 
3 - 
4 . - 
5 - 
6 .. 
7,. , - 
8 . 

.9 - 
1 0  - 

. 
11 - 
1 2  

\:\\:"EL . 

20 

2 1  

1A315 . 

1A316 ... 
lA317 

1A318 
1A319 . 

15:lB 

- 1 5 - 1 9  

. ,15- 20 

- 1 5 r l l  
- 1 5 - 2 2  

- 1 5 - 2 3  

-15-24 

- 15-25  

15-26  

- 1 5 - 2 7  
1 5 - 2 8  

. 15-29  

.15-30  

. 1 5 - 3 1  

111283 

lA28Z 
. l A Z 8 l  

1A28Q . 
.. 1A279.. 

1A278 

1A2?7 

1A276 . 

.. 14275 
LA274 

1A269 

1A273 

1A272 

1 2 2  . 
-- . I 2 3  . - 

1Z$-- 
125 - 

. 1s - 

... 

. .. .. 

- . 
. .. 

... 

6 

. 

. 

EXPOSURE 
No, 

1A40C 
1A301 

lASO.2 

1 ~ 3 ~ s  

1 ~ 5 0 4  

lASO5 

1A306 

1A307 . 
l A 3 0 8  . 

1A30.9 ., 

1A310 . 

1A311 

1.4312 .... 
. 

1.4313 

1,4314 

15-32  

15-33  

. 15-34  

-15-35  

. 15-36  

. 15-37  

15- 38 

. 15-39  

. 15-40  

. 1 5 - 4 1  

. 1 5 - 4 2  

- W - 4 3  
- 1 5 - 4 4  

15-45  

- 15-46  

- 1 5 - 4 7  

- 1 5 - 4 8  
-15-49  

1 5 - 5 0  

. . l5 -51  

- 1 5 - 5 2  

. 1 5 - 5 3  
2 5 - 5 4  

1 5 - 5 5  

- 1 5 - 5 6  
-15-57  

3 5 - 5 8  
..15-59 
-,15-60 
J5-61  

..15-62 

- 1 5 - 6 3  

- 1 5 - 0 4  
-15-65 

- 1 5 - 6 6  

- 1 5 - 6 7  

-15-68  
1 5 - 6 9  
-15-70  

- 1 5 - 7 1  

. 1 5 - 7 2  

- 1 5 - 7 3  
- 1 5 - 7 4  

- 1 5 - 7 5  

.15-76 
-15-77  

. 15'-78 

- 1 5 - 7 9  

. I S - 8 0  

. 1 5 - 8 1  
-15-82 

-15-83  

2 5 - 8 4  
2 5 - 6 5  

-15-86 

-15-87 

- 1 5 - 8 8  

-15-89 

-15-90 
-15-91  

-15-92 

-15-93 
1 5 - 9 4  

- 1 5 - 9 5  
-15-96  

-15-97 
-15-98 
3 6 - 9 9  
2 5 - 1 0 0  

-15-101 

. 1 5 - 1 0 2  

- 1 0 3  

-15-104 

1 4 3  
1 4 - 2  - 
A - 3  
1 4 - 4  

U - 5  
A - P  
-14-7. 

1 4 - 8  . 
1 4 - 9  

2 - 1 0  

1 4 - 1 1  

1 4 . -  1 2  

1 1 - 1 3  

3 3 4  
L A - I S  
1 4 - 1 6  

1 4 - 1 1  

-14-18 
1 4 - 1 9  

1 4 7 2 0  
J 4 - 2 1  

. 1A271 

1A270 

1A268 

1A267 

.1A266 

1A265 

1A264 
1A263 

1A262 

lA.261 

1A260 
1A259 

1A258 

1 ~ 2 5 7  

1 ~ 2 5 6  

l A 2 5 5  

1A254 

1A253 

1A252 

1A251 

1A249 
1A248 

,,:!;& 
NO. 

lO7...... 

- ::: .- - 
1 1 0 .  

..I 
, 111 . 
,. 1 1 2 .  - 

113- . -  

. 114 - 
US .- 

. 116 - 
1 1 7  

118 - 
. 1 1 9 .  - 
. ... - 

. J Z O  .- 

. 1 2 1  - 

I 

. 
. 

7 

8 

9 

. 

10 

1 1  

. 

1 2  

1 3  

1 4  

1 5  
16  

1 7  

. 1 8  
. 

. 
. . 

. .19 . . 

1 3  . . 1 4 - 3 9  
. 14 . 14-40  

1 5  - 1 4 - 4 1  

1A320 ,. 

1 6 . .  .- 
. . 1 7 .  .- 

. 18.. . 
1 9  . . 
0 . 

. 
2 1  

. 127 . 

.. 14-42  
1 4 - 4 3  

.. 14-44  

. 1 4 - 4 5  

. 1 4 - 4 6  

.. 14-47  

- -14-48  

26  -- 
. 27 .- 

28 - 
29 - 
30 - 

3 1  . 

32 

33 . 
34 

35 

36 

37 . 
38 . 
39 , 

40 . 

4 1  . 
42 

4 3  . 
44 . 

45 . 

1A321 , 1.28 _ 
lA322. 1. : !? ..: 

22 . - 
23 .- 
24 - 
25 . 

158 . 
159 

160 . 
1 6 1  
1 6 2  . 
1 6 3  . 
164 . 
165 

166 

167 

1 6 8  
169 

170 

22 

. 1 4 - 4 9  

.. 1 4 - 5 0  

,. 1 4 - 5 1  

. 14-52  i 
1 3 5 .  .. 
136 - 
137 - 
138 - 

- -14-53  ( 1A328 

1A351 

1A352 

1A353 
1A354 

1AS55 

1A356 

1A357 

1A358 

1A359 

1A360 

1A361 
1A362 

1A363 

1A247 48 . -. 14-78  1 
1A246 50 . . 14-79  ' 

1 1 4 - 8 0  i 2 5  

1A245 5 1  , - 1 4 - 8 1  
1A244 52 - 1 4 - 8 2  
1A243 5 3  

1A241 55 - 1 4 - 8 5  

1A240 56 . . 1 4 - 8 6  

1A239 57 - 1 4 - 8 7  

. 14-54  i 
1 4 - 5 5  , 

. 14-56  

156 - 
157 

47  . . 
48 . - 1 4 - 7 7  

1A238 

1A237 

1A236 

1A235 

1A234 

"233 

1A232 

1A231 

1A229 A lil . 67 
I 

1A228 68 I 1A365 1 7 2  
1 2 - 8  1 7 3  

1A.226 70 - 1 2 - 9  , 
- 1 2 - 1 0  I 14368 175 

1A225 7 1  - 1 2 - 1 1  1A369 176 , 

1A224 72 , . 12-12  

1A223 7 3  - 1 2 - 1 3  . 
1A222 74 , A : - 1 4  I 179 

11221 75 - 1 2 - 1 5  1 32 1 

.. . . - 
1A323 . . 1 3 0 .  .- 

1 M 2 4  .. 1 3 1  - 

1A129 

1A330 

1A331 

-?4.-.5? i 1- --- 
14-58  ; 23 

lA349 
1A350 

1A220 76 , I 'A373 

1A374 

1A.218 78 1 2 - 1 8  ; 1A375 

1A217 79 1A376 
,1A216 80 1A377 

1 A 3 2 5 .  

1A326 

1A327 

1A230 66  . . . 1 2 - 5  

58 . 
59 . 
6 0  

61  

6 2  . 
6 3  

64 

65  . 

180 . 
1 8 1  

182 

-.-$83 . 
184 , 

132 . 
1 3 3  .- 
1 3 4 -  

14CL.- 

1 4 1  . 
142 . 
1 4 3  
144 

145 - 
146 

147 - 
148 

149 

150 

1 5 1  

1 5 2  

153 

154 . 
155 . 

14-59  / 
. .14-60  ; 
. 1 4 - 6 1  ! 
. 1 4 - 6 2  1 
- 1 4 - 6 3  , 

. 14-64  , 

. 1 4 - 6 5  ; 
- 1 4 - 6 6  j 
- 1 4 - 6 7  . 
- . 1 4 - 6 8  ' 

I 
, 1 4 - 6 8  : 24 
. 14-70  ; 

- 1 4 - 7 1  i 
- 14-72  ; 
- 1 4 - 7 3  

- 1 4 - 7 4  1 

- 1 4 - 8 8  

. .14-89  
- . 1 4 - 9 0  

1 4 - 9 1  26 

- -. 1 4 - 9 1  1 27 

- 1 2 - 1  28 

--l2: t i  
- 1 2 - 4  3 1  

1A333 

1A334 

1A335 

1A336 
1A337 

l A 3 3 8  
IA339 

1A340 

1A341 

1A342 

l A 3 4 3  

1A344 

1A345 

1A346 

1A347 

1A348 

1AZ15 

1A214 

1A213 
1A212 

1A211 
1A210 
1A209 
l A 2 0 8  

1A207 

1A206 

1A205 
1A204 

1A203 

1A202 

lAZOl  

1A403 

1A401 

1A400 

1A399 

1A398 

1A397 

l A 2 9 6  

.1A297 
1A298 

1A299 
MJOO 

- 
8 1  
82 

83 . 
84 

85 
86 
87 

88 . 
89 , 

9 0  

. 

. 

. 

9 1  

9 2  , 

9 3  . 
94 

95  . 
9 6  , 

97 

98  

99  . 
100 _ -  
1 0 1  . 

102 

103 . 
104 . 

. 105 . 
106 

. 1 2 - 2 1  j 1A378 185 

.. 1 2 - 2 2  1 lA379 186 , 

. 1 2 - 2 3  ! I 1A380 
' 

187 , 

- 12-24  ] 1A381 1 8 8  

- 1 2 - 2 7  
.. 1 2 - 2 8  
., 1 2 - 2 9 ,  

- 12-30  

- . 1 2 - 3 1  

- 1 2 - 3 2  

- 1 2 - 3 5  
... 12-34  

.. 12-35  

.. . 

FILM DATA 

l A 3 8 3  
1A384 
l A 3 8 5  

1A386 

1A387 

1A388 

1A389 
1A390 

111391 
1A392 

lA393 

1A394 

1A395 

1A396 

ROLL NO. FlLM TYPE 

104-06-05  . 

104-06-05  . 

- .  

190 
1 9 1  
1 9 2  . 
1 9 3  

194 . 
195 

196 
1 9 7  . 

. 1 9 8  
199 , 

200 

201 , 

202 , 

203 

- 1 2 - 3 6  1 
- 12-37  1 34 

- . 1 2 - 3 8  

12-39  

. ,12-45  

. 12-46  

- 1 2 - 4 2  

- 1 2 - 4 3  

- 12-44  

- 
. 
-. -. 
- 
- 
-. . 
- . . 
- 

35 

36  

37 



holders  and two ( 2 )  taken a t  t h e  end of the  r o l l .  Therefore,  two 
(2) con t ro l  samples could be used t o  bracket  each t e n  (10) f i lm 

ho lde r s  i n  t h e  event of  any f i lm degradation. 

The block e n t i t l e d  " F i l m  Data" a t  t h e  bottom of Table 2 - 1  l i s t s  
each r o l l  of bulk f i lm by number and type of f i lm.  

2 .4  UNLOADING DATA 

The cameras were flown t o  NRL a f t e r  splashdown f o r  unloading. 

The a t tached char t  (see Table 2-2) shows the  order  i n  which the  
f i l m  holders  were placed i n t o  the  c a s s e t t e s  during t h e  unloading 
opera t ion .  The f i l m  holder  numbers can be t r aced  t o  t h e  loading 

d a t a  c h a r t ,  Table 2 - 1 ,  t o  c ross  re ference  exposure, r o l l  and 
s t r i p  'numbers. 

The t a b l e  (see Table 2-3) e n t i t l e d  "Developing" l i s t s  t h e  expo- 
s u r e  numbers and development c o n t r o l  samples i n  t h e  order  i n  
which they were developed. The development con t ro l  samples a r e  
s t r i p s  of f i l m  cu t  from the  same type of f i lm,  although a d i f f e r -  

e n t  r o l l ,  t o  check t h e  developing s o l u t i o n s ,  process ,  e t c .  For 
exposure information concerning t h e s e  samples r e f e r  t o  t h e  NRL 

McPherson Log. These samples do no t  r e l a t e  t o  t h e  con t ro l  sam- 
p l e s  taken during loading. Regular development runs a r e  numbered 

1, 2 ,  3, e t c . ,  runs numbered 'A,  B ,  e t c .  a re  p ' reselected holders  
removed during unloading the  camera t o  be developed p r i o r  t o  
developing t h e  complete camera load. These holders  were not  

loaded i n t o  c a s s e t t e s  but  were used t o  v e r i f y  f i l m  p o s i t i o n .  

2.5 ALUMINUM FILTER DATA 

An aluminum f i l t e r  was loca ted  j u s t  behind t h e  camera ape r tu re  
0 

and cons is ted  of a t h i n  shee t  (1000A th ick)  of aluminum on a wire 

mesh s u b s t r a t e .  This f i l t e r  screened out  a l l  l i g h t  wavelengths 



BOTTOM 

?'able 2 - 2  

Unloading T r a c e a b i l i t y  Char t  

n 
TOP 

Camera A2JA007 - 
Date 26 Jun 1973 



Table  2-3  
Developing 

Camera S e r i a l  No. CM10A-007 

F l i g h t  Load No. A - 2  

Run No. 

. A 

1 

2 

3  

3  

4  

5  

Exposure Numbers 

Upper S t ack :  

1A-403 

1A-201 

1A-202 through 1A-241 

1A-242 through 1A-281 

1 A -  282 through 1 A -  300 

Lower S t ack :  

1 A -  402 through 1 A -  382 

1 A -  381 through 1 A -  342 

1 A -  341 through 1 A -  301 

3ev. Con t ro l  Sample 

A007-1-1, 2,  3,  4  

A007-2-1, 2,  3 ,  4  

A007-3-1, 2, 3 ,  4  

A007-4-1, 2 ,  3 ,  4  

A007-5-1, 2,  3 ,  4,  
5 ,  6 

1 

Date 

7/5/73 

7/5/73 

7/5/73 

7/5/73 

7/5/73 

7/5/73 

7/5/73 

7/5/73 



0 

except the desired wavelength band between 150 and 650A. This 
filter data includes manufacturing, test and.evaluation data re- 
lating to the aluminum filter installed in the camera prior to 
film loading. These data were compiled by the filter manufactur- 
er, Sigmatron Inc., and the Naval Research Laboratory, and is in- 
cluded for reference. The contents of these data are as follows: 

e Photograph of Filter (see Fig. 2-2) 
Pinhole Fogging Map (see Fig. 2-3) 

e Pinhole Plugging Map (see Fig. 2-4) 
e Manufacturing and Environmental Test Data (see Data Sheets, 

Pages 2-12 through 2-18. - - 
2-19). o Preflight Transmission Data (see .Data Sheet, page 

o Post Flight Transmission Data (see Fig. 2-5). 

The post flight measurements were performed at NRL by Code 7143. 
The printouts of the reduced data (see Table 2-4) are described 
below: 

Key to table of measured transmittances of the ATM-2 A 1  filters: 

0 

Column 1 Wavelength (A) 

Column 2 Although labelled "ANG. INC." these numbers 
identify the filters and the position on that 

filter at which the measurement was made. A key 
to these numbers is given at the top of each 

first page. 

Column 3 Measured Transmittance. 

Column 4 Probable Error of the Measurement. 

Column 5 Probable error converted to k error. 



Figu re  2 - 2  Plrotogran1.r of F i l t e r  



PINHOLE FOGGING MAP DATE: 6 f e b  7 3  

F i g u r e  2 - 3  P i n h o l e  Fogging  Man 



F i g u r e  2 - 4  . . . . . . 
P I N H O L E :  P L U G G I N G '  . M A P :  " . '  

. . . 

F i l t e r  I. D. No. : m-7- 103 a Operator :  * "  Date: 3/ Ah73 
Plug Mater ia l :  302-2 :/8/2/0 .*/80 " ' ~ o t  NO.: Bz-007 . Exp. Date: b-6 -24 

L . , 

c o m m e n t s :  /q f  grade1 n o  brds-  4 ~ t & /  ba/ /~  - a II ,d l u f c  irrs 



ATM FILTER DATA SHEET 

FRAME N U M B E R ~ T - ~  - \a 
1. Frame Data: 

Date Received \ \ -  -3 - 1 0 BY LL S. 

Certification 3-%3k 

Cleaning: 
Date n7\ 'Operator 

Wash: 
Lot -- 1: 
Lot 

Bake -Teinp. &\ Time 

2. Mounting: 
Information on separate sheet. 

3. Margining: 
Date&, (7 - 7\ Time 1 \ - %\ . Operator ce 
W i d t h s 0  I I 

EPOXY 

3~ L o t l n ~  HX-I Amount \a. 0 

N-\ - L C .  
4. Prebake Ehotograph: 

Date \\- \R-q \ Operator &G 

5. Cold Cycle: 
Daf$\ -XX - ?\ Operator e ! !  
Time izQqaC .Temp. -uOt TimeOut \\gig 

6. Sanitizing Bake: 
Date \\ - aa-7 1 Operator ~ s -  

Time in \>QC T h e  out \30q 

Temp. ' \Oo°C Presnure L \ t -  e- 

7. Pre  Environmental Test Photograph: 
Date \\-%\c- > \ Operator 

8. Environmental ~ e e t i n ~ :  
- L- Vibration and acoustic: Date \- \?%T% Carrier 9, . . 

Vibration specs. u* - %a\ - 11 - 05F 

Acoustic apecs. -0 - n i  - 7 [L+.OI - 
9. Pset Environmental Test Photograph: 2 - 1 2  

Date \ - \ w- q -Operator fa 0 .  





FOIL MOUNTING 

D a t e & - \ L - " \ I  

T i m e  .fiq3 - 0 

Operator . 

Epoxy , 

. . .  . .. . . . --. 

TYP~CC~?C r- - lun . h ~  Lot c,- \ +  . .\ : .  ~ ~ t ' = . & , :  

Type4\, , \8a Lot ~ \ - ( - , ~ 3  4-t- c-;r Amt 3-4. . 

Type 
1 

Lot Amt " .. ::. ' . 

S ~ l v e n t  . Lot Amt ' : . ,  -- 
. . 

' Lot A m t  
I' . Comments  , . OO* PA 

0 

F r a m e s  . 
# .  i c d s .  # . . Type=-, =2 - - Res .  

Type- ' . #  Re s. # Res .  
. . 

Type- # R e s .  # Res .  

Type # R e s .  # Re e m  

Type . #  R e s .  # R e s .  

# R e s; # Res .  Type 

Type # .  R e s .  # Res .  . . 

Type - ' ' #  R e e .  # R ~ S .  

Trim 

Time  \ t - c  

Operator aG, . 

Comments  
. . . . 







MONITOR 1 3 6 0 RUN 3 4 
SUBSTRATE 

Date j o D / f C / 7 /  o p e r a t o r e  

Parlodion ' f 

T Y P ~  3 6  LO^ p-0171 
Quantity ' CC. 

Time //a3 

Installation 

Date 

Meth 

SOURCE 

Date lo//C,/$ Operator f l  l e t  a 3rd Run 

Material: Filament lot : FJdl Tantalum lot&#/7 

4fa:ZC lot: Pm.77 lot: lot: 

DEPOSITION 

Date /:/$7f. opera to^^^^^^^ TIME 
pump down ---- -- --- - -------  ---- DATE /& 
Bake .out : Temp. Time ;/& 

e ----------------- - - 
Start Ti pump -----------------------------------&&----- 
Fill  cold t rap - -------  

a& 
Fluorescein source on: @ 

Fluorescein run; ~ o t  d i c k n e s s  2 3 7" ------ - 
Top SiO source on.@ Lot +A ------ / - 
Bottom SiO source on @ Lot +$$ -,,--- - - 
LN through side plates ................................... .m 
Ti pump off . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a 
Source on - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  //C/O, - 
Run 8 /7Z . -  /Ev'/ 

Crystal frequency , kr to X I  
Warm up side plates ..................................... 119, 
Substrate Removed -------- ------. Date /d,b;/$f ' -  

/a 
2-17 

PRESSURE 



SCREEN PREPARATION 

Screen 

Lot \?.;-l(,(*T %-3 

Lines /inch 9 

T h i c k n e s s .  , E ~ ' '  

Orientation a RL 

Pressing pressure n s \ b  
Heat Treatment 

Temp. S C O O  

Time \A= 

63 
N 
I Lf =- 

C-l 

O3 

SCREEN MOUNTING 

Date 11 - 10.  c) Operator gwK 
e& 

SCREEN INSPECTION 

Datel\ -1 Q -7 1 Operator RQ, 
Comments C)G R @ - L ( ~  

Film No. 663 ' 

CEMENTING 

Date Operator 

Cement Proportion 

T y p ~ -  
\ Fl- 

Type - -1 \ . h t \ ~ s ~ ~ ~  \o. o 

S o l v e n m  +Lot & O ~ T ~ L  5-0-  m 

Lot 

Date Mixed\\- q- 7 ( Operator ce . . 

Spraying 

Tankpressure  h~ p5-r 

Fluid preesure 7 0  

Atomizing pressure 50 

Delta frequency 200 
Pressing A :. 

Pressure  3 P S S  

Time /'b5/ 

RELEASING 

Remove from press  fixture and prepare for release 

Date\( - \\ - ?\ Time \ b . b  Operator 

Clamps q- . 1 1  (3& .4% . 8 - :. &P,CP, 

Release 
r 

D a t e l \ - \ ~ - ~ \  Time \ '1 3- Operator p 4 

Solvent &A_ Lot Jp,&io% 
Remove f rom release bath and store 

0\ 

Date///~/+/Time /@/@ Operator A, R I 

Wash solvent &c Lot , / / P G / N )  2 
0 

F- L o t / + % - / A  



FILTER TFAJSl"IISSIG!i DATA 

F E ~ R  NO. : Ann- a -  /03 
DATE PEASURED, NXL: fGE3 9 197-3 

O r n r n R :  L / Y ) G  

C O ! f l r n S  : 

CHCLV DISPOSITION 5t'nlr mi, F i ~ m  . &kc. . / 2 1-2-8 -? 3 

l;;AVELEI\1GTH Am, . TRAl'YST/II:SSION WAVELENGTH 

/ F  2 
30 /* 

4 6  ,/ 
5 8  

AVE . TRANENISSIOIT 

51. 0 

36 -0 
3y, o 
/3- 5 

7.2 8 

le. 

I 

F, CI 

CC 

! 



F i g u r e  2 - 5  P o s t  F l i g h t  T r a n s m i s s i o n  Data  ( S h e e t  1 o f  5 )  



Figure 2-5 Post Flight Transmission Data (Sheet 2 of 5) 



Figure 2-5 Post Flight Transmission Data (Sheet 3 of 5) 



Figure 2-5  Post Flight Transmission Data (Sheet .4 of 5) 
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Table 2 - 4  

P o s t  Flight Measurements 
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1'qANSM ITTANCE OF ALUM I NU!v: F ILTER AT'.:- 1 0.3 T A K E N  FQOM CAMERA A - 0 0 7  . 
C , r ~ u ~ E ~  27 JUNE 1973 ' L';, 8 POST F L I G H T  MEASUREMENT 
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o c o  : 
9.c: 0 
3.0 0 

01 0 . 
3 C. 0 



Between Columns 5  and 6 ,  e n t r i e s  of  t h e  type "V = 750NCJlf' 

a r e  f o r  t h e  o p e r a t o r ' s  in format ion  on ly .  

Column 6 Chemical symbol d e s i g n a t e s  t h e  metal  of  which t h e  

f i l t e r  was made. 

F r o m  5  t o  11 l i n e s  a r e  used a t  t h e  t op  of each f i r s t  page t o  de-  

s c r i b e  t h e  i t ems  being measured and t h e  c o n d i t i o n s  of measurement; 

i . e . ,  type o f  monochromate, l i g h t  sou rce ,  e t c .  

2 . 6  CAMERA HISTORY 

The camera L i f e  H i s to ry  c o n s i s t s  o f  a  h i s t o r i c a l  r eco rd  ( s ee  

Table  2-5) of t h e  camera from t h e  beginning of  i t s  produc t ion  

f u n c t i o n a l  t e s t i n g  t o  t h e  p e r i o d  of  crew compartment f i t  f u n c t i o n  

(c'F') t e s t i n g .  

Opera t ing  Cycles 

Column No. 1 i d e n t i f i e s  t o t a l  o p e r a t i n g  c y c l e s  and s t a r t s  w i th  

t h e  i n i t i a t i o n  of p roduc t ion  f u n c t i o n a l  t e s t s .  Thi,s i s  t h e  p o i n t  

where t h e  camera has  become an assembled and a d j u s t e d  end i tem.  

For both  cameras t h e  number o f  c y c l e s  r e l a t e s  t o  t h e  number o f  

f i l m  h o l d e r s  t r a n s f e r r e d  from t h e  upper l e v e l  t o  t h e  lower l e v e l .  

The number of  f i l m  exposures  f o r  t h e  S082B camera i s  acqui red  by 

m u l t i p l y i n g  t h i s  number by e i g h t .  

Column No. 2 i d e n t i f i e s  t h e  number of o p e r a t i n g  c y c l e s  s i n c e  t h e  

l a s t  major r e l u b r i c a t i o n  was performed p e r  maintenance s p e c i f i c a -  

t i o n  37102 (S082A) and 37103 (S082B). 

'Column No. 3 i d e n t i f i e s  t h e  number of  o p e r a t i n g  c y c l e s  s i n c e  t h e  

l a s t  l u b r i c a t i o n  of an a r e a  e x h i b i t i n g  a  f a i l u r e  condi ' t ion 

p o s s i b l y  r e l a t e d  t o  l u b r i c a t i o n  wearout .  



T a b l e  2-5 

S/N A - 0 0 7  

FILM CANERA L I F E  H I S T O R Y  



CAMERA SER. NO. .4007 Page 1 of 1 

Date 

Revision 
. 

11-15-72 

11-16-72 

Test 
Location 

C dated 1 

BBRC 

BBRC 

Test 
Descrirtion 

5 February, 

Production 
Assembly 

Final ,\ssy 
Inspection 

Sonconf. 
R;? N3. 

1973 

NMR 
27649 

11-17-72 

11-20-72 

11-20-72 

11-21-72 

11-22-72 

11-23-72 

11-27-72 

11-28-72 

11-29-72 

NIlR 
27785 

Fsilure 
Mode 

-- 

!anaged 
ilectri- 
:a 1 
:able 

BBRC 

BBRC 

BBRC 

BBRC 

BBRC 

BBRC 
' 

ESC 

Zamcra 
.ockout 
lid not 
x c u r  

.- - - . 

Production 

Pre-Accept- 
ance Test 

Vibration 
Test per 
Procedure 
30559 

Thermal 
Vacuum 
Test 

Final 
Cleaning 
and Black 
Light Check 

C'F' 

Failure 
Cnu s e 

Foor Routing 

High Forces 

. . - - 

Failure 
Corrective Action 

Repair Cable 

Polisl~ and Re-lube 
Ratchet Wheel ramp 
corner and reset 
anti-backup pawl 
lift force to be 
within spec. 

'40 Defect 

No Defect 

.. . . -- 

No Defect 

NO Defect 

Remarks 

Completed 

Completed 

Completed 

See Waiver 1110 for 
Discussion of Lockout 
Problem. 

Ambient 
Vibration 

Thermal 
Vacuum 

Ambient 
Clean Room 

-. -. 

I 
i 

Operating 

1 

1173 

1182 

- 

Ambient 
Clean Room 

Ambient 
Clean Room 

Type OF 
Lubrication on 
Failure Area 

-. 

517 

971 

I 
i 

! 

i 
! 
i-- 

I 

I 

? 
Environment 

Cycles 

3 

Camera 
Configuration 

Ambient 
Clean Room 

' 

Ambient i- Clean Room 

I 



Type of Lubrication on Failure Area 

Various process specifications are identified in this column with 

most being BBRC proprietary processes. Brief descriptions of 

each are as follows: 

No. 

NPI 425 

Description 

Dry film, polyimide bonded lubricant - a proprie- 
tary process of National Process Industries. It 

is the same as Midwest Research's MLR-2 lubricant. 

BMS 18.20 Slurry of molybdenum disulfide (MoS2) in volatile 

solvents - generally applied when specified by 
maintenance documents 37102 and 37103 and then 

burnished by cycling the camera approximately 50 

cycles. 

BPS 18.02 Burnished coating of MoS2 (mechanical adhesion 

or 18.06 only). 

BPS 18.07 BBRC's equivalent of MLR-2 polyimide, dry lubri- 

cant coating. 

SPS 18.09 Relubrication procedure - special process for 
sequencing the use of BPS 18.06 and 18.07 to 

lubricate film camera peculiar parts. Implemented 

in the 37102 and 37103 documents. 





3.0 DIODE ARRAY DATA 

The d iode  a r r a y  was l o c a t e d  immediately a d j a c e n t  t o  t h e  camera 

mounting p l a t e  and c o n s i s t e d  o f  a l i g h t  e m i t t i n g  diode a r r a y  and 
a l e n s  assembly. The d iode  a r r a y  system p r o j e c t e d  b ina ry  coded 

decimal  t ime on to  t h e  f i l m  c h i p  f o r  exposures  of  0.25 second o r  

l o n g e r .  Twenty-five b i t s  of t ime of day d a t a  were recorded a t  

s h u t t e r  open and 13  l e a s t  s i g n i f i c a n t  b i t s  were recorded a t  

s h u t t e r  c l o s e .  NRL developed t h e  f i l m  c h i p s ,  decoded and s t o r e d  

t h e  d a t a  and produced a computer p r i n t o u t .  BBRC a s s i s t e d  by 

e d i t i n g  t h e  computer p r i n t o u t .  

The t ime of day recorded  by t h e  d iode  a r r a y  i s  miss ion  e l apsed  

t ime  (MET) and i s  f u r n i s h e d  by an ATM on-board 'computer .  Th is  

computer t ime v a r i e d  from Greenwich Mean Time (GMT) by a s  much 

a s  a few seconds and, t h e r e f o r e ,  r e q u i r e d  p e r i o d i c  updates  by 

ground command. These upda tes  a r e  l i s t e d  i n  NASA MSFC Memoran- 

dum MO-1-35-74, S u b j e c t :  ATMDC Timer Updates,  da t ed  March 2 6 ,  

1974. 

Rev A DOY Day of Year 

EXP TIME Durat ion of Exposure 

The wavelengths (A) shown on t h e  computer p r i n t o u t  a r e  manually 

r e a d  from t h e  spec t rog raph  p r i n t s  and e n t e r e d  i n  t h e  computer 

p r i n t o u t .  

Rev A 



REPLY TO 
AWN OF: MO-1-35-74 

6 2 0 - 2 4 0  
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION' 

GEORGE C. MARSHALL SPACE FLIGHT CENTER 
MARSHALL SPICE FLIG~T CENTER. ALABAMA 35812 

March 26, 1974 

TO: Distribution 

FROM: MO-I/Harvey Golden 

SUBJECT: ATMDC Timer Updates 

Enclosed is  a l is t  of ATMDC timer updates. These updates were 
taken from the MDRS Position Log at JSC. Although some of this 
information i s  difficult to decipher, i t  seems to be the best source 
available on timer updates. If questions a r i se  concerning the l is t  
they should be directed to Steve Bales of the Flight Comput;er Section 
(483-342 1) a t  JSC and discussed with someone who manned the ASCO 
position during the Skylab Mission. I have included a copy of the 
MDRS Position Log for your information. 

ATMDC ' ~ i r n e r  Updates (Onboard Time) 

Timer B was used in the beginning of the mission until DOY 154 when 
ATMDC switchover occurred. Timer A was used for the remainder 
of the mission except for DOY 157 when ASCO tried the Timer B 
again. Below is a l is t  of clock updates and explanation as  well a s  
can be deciphered from the MDRS Position Log. ~ h e s e  times were 
provided to MDRS by ASCO as he completed each timer update. 
All ~ e l t a  updates a r e  negative values. 



GMT OF 
CLOCK RESET ZERO SET TIME 

L & ~  k .  Harvey 

DELTA 
UPDATE 

-11 Sec 
-11 Sec.  
-4 Sec - 

-18 Sec - 

-4 Sec 
-4 Sec 
-3 Sec - 
-3 Sec 
-3 Sec 
-5  Sec 
-4 Sec 
-4 Sec 
-3 Sec 
-4 Sec 
-4 Sec 
-3 Sec 
- 3  Sec 
-3 Sec 
-3 Sec - 
-3  Sec 
-3  Sec 
-3 Sec 
-3 Sec 
-3 Sec 
- 4  Sec 

COMMENTS 

Timer B update 
Timer B update 
Timer A update over HSK 
Timer B eelected 
Timer B update 
Timer A selected 
Changed from a timer i n  

primary computer to a 
timer in secondary com- 
puter that was driven by 
Timer B. 

Timer A update 
Timer A update 
Timer A update 
64 day clock rollover 
Timer A update over GDS 
Timer A update 
Timer A update 
Timer A update 
Timer A update 
Timer A update 
Timer A update 
Timer A update 
Timer A update 
Timer A update 
Timer A update 
Timer A update 
Timer Reset 
Timer A update 
Timer A update 
Timer A update 
Timer A update 
Timer A update 
Timer A update 

U 
Enclosure 



F I L M  NR D 

JUN 
JUN 

JUN 
JUN 
JUN 
JUN 
JUN 
JUN 
JUN 
JUN 

JUN 
JUN, 
JUN 
JUN 
JUN 
JUN 
JUN 
JlJN 
JUN 
JUN 
JUN 
JUN 

JUN 
JUN. 
JUN 
JUN 
JUN 
JUN 

JUN 

JUN 
JlJN 

JUN 
JUN 

JUN 
JUN 
JUN 
JUN 
JUN 

JUN 

JUN 

JUN 

JUN 
JUN 
JUN 
JUN 
JUN 
JUN 
JUN 
JUN 
JUN 

ATE DOY . SHUTTER OPEN CLOSE E X P  T I M E  WAVELENGTI 

LONG 
LONG 

SHORT 
SHORT 

LONG 
LONG 
LONG 
LONG 
LONG 

SHORT 
SHORT 
SHORT 

LONG 
LONG 

SHORT 
LONG 
LONG 

SHORT 
SHORT 
SHORT 
SHORT 
SHORT 

LONG 
LONG 

SHORT 
SHORT 

LONG 
SHORT 
SHORT 

LONG 
LONG 
LONG 

SHCJRT 
OLI-\NV 

LONG 
LONG 
LONG 

SHORT 
SHORT 
SHORT 
SHORT 

LONG 
LONG 
LONG 
LONG 

SHORT 
SHORT 

LONG 
SHORT 
SHORT 



DATE 

JUN 12r.73 
JUN 12973 
JUN 1 2 - 7 3  
JUN 12973 
JUN 1 2 r 7 3  
JUN 12973 
JUN 12973 
JUN 1 2 r 7 3  
JUN 12 r73  
JUN 12173 
JUN 1 2 r 7 3  
JUN 13973 
JUN 13 r73  
JUN 13973 
JUN 13 r73  
JUN 13973 
JUN 13 r73  
JUN 13973 
JUN 13973 
JlJN 13 -73  
JUN 1 3 r 7 3  
JUN 13973 
JUN 1 3 - 7 3  
JUN 13973 
JUN 13973 
JUN 1 4 r 7 3  
JUN 1 4 r 7 3  
JUN 14r 73 
JUN 1 4 r 7 3  
JON 1 4 r 7 3  
JUN 14 r73  
JUN 14073 
JUN 1 4 - 7 3  
JUN 14973 
JUN 1 4 r 7 3  
JUN 1 4 ~ 7 3  
JUN 14973 
JUN 1 4 - 7 3  
JUN 1 4 - 7 3  
JUN 14 -73  
JUN 1 4 - 7 3  
JUN 1 4 r 7 3  
JUN 1 4 - 7 3  
JUN 14 r73  
JUN 1 4 r 7 3  
JUN 1 4 r 7 3  
JUN 1 4 - 7 3  
JUN 14973 
JUN 14973 
JUN 1 4 - 7 3  

DOY SHUTTER OPEN E X P  T I M E  WAVELENGTt 

LONG 
LONG 
LONG 
LONG 

SHORT 
SHORT 
SHORT 
SHORT 
SHORT 
SHORT 
SHORT 

LONG 
LONG 
LONG 
LONG 
LONG 

SHORT 
LONG 

SHORT 
LONG 

SHORT 
LONG 
LONG 
LONG 

SHORT 
LONG 
LONG 
LONG 
LONG 

SHORT 
LONG 

SHORT 
LONG 

SHORT 
LONG 
LONG 
LONG 
LONG 

SHORT 
SHORT 
SHORT 

LONG 
SHORT 
SHORT 
SHORT 

LONG 
LONG 
LONG 
LONG 
LONG 



F I L M  NR DATE 

JUN 15973 
JlJN 15973 
JUN 15-73 ' 

JUN 15973 
JUN 15-73 
JUN 15973 
JUN 15r73 
JUN 15973 
JUN 15973 
JUN 15-73 
JUN 15-73 
JUN 15973 
JUN 15r73 
JUN 15973 
JUN 15973 
JUN 15973 
JUN 15973 
JUN 15r73 
JUN 15r73 
JUN 15973 
JUN 15973 
JUN 15973 
JUN 15973 
JUN 15q73 
JUN 15973 
JUN 15r73 
JUN 15-73 
JUN 15973 
JUN 15-73 
JUN 15973 
JUN 15973. 
JUN 15973 
JUN 15973 
JUN 15973 
JUN 15973 
JUN 15973 
JUN 15-73 
JUN 15973 
JUN 15973 
JUN 15973 
JUN 15-73 
JUN 15-73 
JUN 15973 
JUN 15-73 
JUN 15-73 
JUN 15973 
JUN 15973 
JLJN 15r73 
JUN 15-73 
JUN 15973 

DOY SHUTTER OPEN CLOSE E X P  TIME 

LONG 
SHORT 

LONG 
SHORT 
SHORT 

LONG 
LONG 
LONG 
LONG 

SHORT 
LONG 

SHORT 
SHORT 
SHORT 

LONG 
LONG 
LONG 

SHORT 
SHORT 
SHORT 
SHORT 
SHORT 
SHORT 

LONG 
LONG 
LONG 

SHORT 
SHORT 
SHORT 
SHORT 
SHORT 
SHORT 

LONG 
LONG 
LONG 

SHORT 
SHORT. 
SHORT 

LONG 
LONG 
LONG 

SHORT 
SHORT 
SHORT 
SHORT 
SHORT 
SHORT 
SHORT 
SHORT 
SHORf 



F I L M  N R  DATE 

J U N  ,15973 
JUN 15-73 
J lJN 15973 
J U N  15-73 
JUN 15r73 
J U N  15973 
JUN 15-73 
JUN 15073 
JUN 15973 
JbN 15r73 
JUN 15-73 
JUN 16-73 
J U N  16-73 
JON 16973 
JUN 1 6 ~ 7 3  
JUN 16-73 
JUN 16r73 
J U N  16-73 
JUN 1 6 4 7 7  

JUN 17973 
JUN 17-73 
SUN 17r73 
J U N  17r73 
JUN 17973 
JUN 17r73 
JUN 17-73 
J U N  17-73 
JUN 17r73 
JUN 17-73 
JUN 18-73 
JUN 18973 
JUN 18173 
JdN 18173 
JUN 16-73 
JUN 1 8 ~ 7 3  
JUN 18r73 
J U N  18r73 
JUN 16-73 
J U N  18973 
JUN 16-73 
J U N  18-73 
JUN 18973 
JUN 18973 
JUN 19r73 
JUN 1 9 ~ 7 3  
JUN 19-73 
JUN 19973 
JUN 19973 
J U N  19-73 
J l JN  10*73 

DOY SHUTTER OPEN E X P  T I M E  WAVELENGTH 

SHORT 
SHORT. 
SHORT 
SHORT 

"SHORT 
LONG 
LONG 

SHORT 
SHORT 
SHORT 

LONG 
LONG 
LONG 
LONG 
LONG 
LONG 
LONG 
LONG 

r)ml.- F X  - 
LONG 
LONG 
LONG 
LONG 
LONG 

SHORT 
SHORT 
SHORT 

LONG 
LONG 
LONG 
LONG 
LONG 
LONG 

SHORT 
SHORT 
SHORT 
SHORT 
SHORT 

LONG 
LONG 
LONG 
LONG 
LONG 
LONG 

SHORT 
LONG 

SHORT 
LONG 

SHORT 
Rl._ ANK 



1 A 4 0  1 JON 19973 179 OH OM n,nqs nlcil n,nnc r l . n n ~  RLnNY 
I a402 JlJN 1 L . 7 3  165 3 3 F I  5Qu 70.40S OM 1 9 * ? c S  4 Q m 7 c 5  LnhlG 

NOTE: 1 A - 4 0 2  Exposed Between 1 A - 3 0 0  and 1 A - 3 0 1 .  - 





4 . 0  ENGINEERING DATA BOOK - JSC 

During a l l  o f  t h e  manned phases of t h e  Skylab Program, NRL main- 

t a i n e d  a  s c i e n c e  conso le  i n  t h e  ATM S t a f f  Support room a t  JSC. 

One of t h e  d u t i e s  o f  t h e  NRL team member manning t h e  s c i e n c e  

conso le  was t o  record  in format ion  i n  suppor t  o f  each frame of  

S082A and S082B f i l m  exposed by t h e  a s t r o n a u t s  o r  dur ing  un- 

a t t e n d e d  o p e r a t i o n s .  Experiment l og  books f o r  each camera were 

Rev A used  t o  r eco rd  t h e  time of each s h u t t e r  opening ( accu ra t e  t o  one 

minute  of GMT), t h e  day /n igh t  c y c l e  number, t h e  J o i n t  Observing 

Program (JOP), s t e p  and b u i l d i n g  b lock  number, t h e  s o l a r  f e a t u r e  

o r  t a r g e t  be ing  s t u d i e d ,  t h e  exposure d u r a t i o n  and wavelength and 

a p p r o p r i a t e  comments p e r t a i n i n g  t o  i n d i v i d u a l  frames a s  necessary .  

A t  t h e  conc lus ion  of  t h e  Skylab Program, t h e  experiment l og  books 

were compared frame by frame wi th  eng inee r ing  d a t a  compiled a t  

JSC and MSFC, and wi th  each i n s t r u m e n t ' s  i n t e r n a l  diode a r r a y  ' 

i n fo rma t ion .  The r e s u l t s  f o r  t h i s  f i l m  camera a r e  t a b u l a t e d  a t  

t h e  end of t h i s  s e c t i o n .  Each column i s  l a b e l e d  on t h e  f i r s t  

Rev A page of t h e  t a b u l a t i o n .  The FILM STRIP column i s  a .permanent ly  

a s s igned  frame number t h a t  i d e n t i f i e s  t h e  miss ion and ins t rument  

a s  w e l l  a s  t h e  sequence i n  which each  frame was taken .  A l l  of 

t h e  remaining columns were t aken  d i r e c t l y  from t h e  experiment l og  

books and c o n t a i n  i n fo rma t ion  i n  e x a c t l y  t h e  o r d e r  de sc r ibed  

above. Comments from t h e  experiment l og  books a r e  recorded  i n  

Volume I  of  t h e  NRL/ATM SO82 Exposure Cata log (BBRC Document No. 

620-249).  

The g l o s s a r y  inc luded  i n  t h i s  s e c t i o n  w i l l  i d e n t i f y  a l l  t h e  

a b b r e v i a t i o n s  and symbols used a s  w e l l  a s  t h e  name o f  each 

numbered JOP. 

Rev A 



MED Book Glossary 

X represents a number assigned by the planning committee or by 
NOAA : 

BSP 

BSX 
CAL 

CHX 

EFR 
ELB 

FXX 

JOP 1 

JOP lA* 
JOP 1A-1" 

JOP 2 

JOP 3 

JOP 4 

JOP 5 

JOP 6 

JOP 7 
JOP 8 

JOP 9 

JOP 10 
JOP 11 

JOP 12 

JOP 13 

JOP 14 
JOP 15 

JOP 17 

JOP 18 

JOP 19 

JOP 20 

JOP 21 
JOP 24 

JOP 25 

Bright Spot 

Bright Spot and Number 

Calibration, Target Unspecified 
Coronal Hole and Number 

Emerging Flux Region 
East Limb 

Filament and Number 

Chromospheric Network 

Near Sun Center (R < .5R.) 
Step One of JOP 1A 

Active Regions 

Flares 

Prominences 
Limb Profile Studies 

Synoptic Observations 

Atmospheric Extinction 

Coronal and Disk Transients 

Solar Wind 

Lunar Libration Clouds 
Chromospheric Oscillations 

Calibration 

Night Sky Objects 

Solar Eclipse 
Coronal Holes 

Bright Spot 

Comet Kohoutek 

Alfven Waves 

Rapidly Changing Coronal Structure 

Time Variations in Coronal Structure 
Latitude Variation of Coronal Structure 

SO55 Maxi Roster 



Rev A 

Rev A 

Rev A 

Rev A 

JOP 26 

JOP 27 

K 
KC 
KN 

KT 

LBX 
LB 

LSX 

NCX 

NP 

OBS 

PXX 

QL 

QRX 

QR 
S 

SXX 

SC 

SGL 

SP 

UNA 
UNK 

VE L 

WLB 

XX 

Coronal and Chromospheric Structures 

Velocities 

Comet Kohoutek 

Kohoutek Coma 
Kohoutek Nucleus 
Kohoutek Tail 

Limb and Number, 0 means 10 
Limb 

Limb Scan and Number 
Network Cell and Number 

North Pole 

Observing Time for Crew 

Prominence and Number 

Quiet Limb 

Quiet Region and Number 

Quiet Region 

Shopping List Designation 

Shopping List and Number 

Sun Center 

Single Instrument Operation 

South Pole 

Unattended 
Unknown 

Star Gamma Vel 

West Limb 

Active Region Identifying Numbers, 
i.e. 00, 19, 27 etc. 

* Sample - for specific JOP and step definitions, see 
JOP Summary Sheets. 

Rev A 
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J 11 r.: 1 2 
JUM 12 

JUN 12 
JUfJ 1 3  
JUN 1 2  

,11.11 1 2 
JUF' 1? 
nJUF! 1 2 

JIJP' 13 
Jllk 1.3 
JlJN 13 
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ENGINEERING DATA BOOK- MSFC 



T h i s  p o r t i o n  o f  t h e  M i s s i o n  I;n(:.ir~eering Data  Book was o r i g i n a t e d  

a t  bISFC from t h e  t e l e m e t e r e d  d a t a  d u r i n g  t h e  Skylab  M i s s i o n s .  

The s h u t t e r  open and s h u t t e l -  c l o s e  t i m e s  were GMT c o r r e c t e d  and  

supe r imposed  on t h i s  d a t a  ancl t h e  exposure  t ime  was computed from 

t h e s e  t i m e s .  I n  a d d i t i o n ,  a l l  o t h e r  ATM i n s t r u m e n t s  o p e r a t i n g .  

Rev A w h i l e  S082A was r e c o r d i n g  s c i e n t i f i c  d a t a  a r e  n o t e d .  

A l s o  i n c l u d e d  a r e  p o i n t i n g  infor111ati.on and c e r t a i n  s e l e c t e d  

o r b i t a l  o r  ephemer i s  d a t a .  'This d a t a  i s  i n  t h e  form o f  a  compu- 

t e r  p r i n t o u t  and i s  r e c o r d e d  on magne t i c  t a p e .  

The t e l e m e t r y  sys tem was n o i s y  d u r i n g  t h e  m i s s i o n  and o f t e n  d a t a  

was m i s s i n g  f rom t h e  p r i n t o u t s  ( d r o p o u t s ) .  The t e l e m e t r y  n o i s e  

c a u s e d  many f a l s e  e x p o s u r e  d a t a  t o  a p p e a r  on t h e  t e l e m e t r y ,  w h i l e  

t h e  d r o p o u t s  caused  e x p o s u r e  clrita l i n e s  t o  b e  m i s s i n g .  Conse- 

q u e n t l y  i t  was n e c e s s a r y  t o  c o r r e c t  t h e s e  e n g i n e e r i n g  d a t a  u s i n g  

s e v e r a l  o t h e r  s o u r c e s  o f  i n f o r m a t i o n  t h r o u g h  t i m e  c o r r e l a t i o n .  

The c o r r e c t e d  EDB (MSFC) h a s  been  c o o r d i n a t e d  w i t h  d a t a  from t h e  

d i o d e  a r r a y ,  MSFC q u i c k  l o o k  d a t a  (AUTO SCAN), MSFC and JSC 

c o n s o l e  l o g s ,  MSFC Data  Hook S i x ,  and t h e  JSC EDB. The c o r r e c t e d  

r o l l  i n f o r m a t i o n  a s  p r o v i d e d  by IBM under  c o n t r a c t  w i t h  MSFC has 

b e e n  i n c o r p o r a t e d  i n t o  t h e  computer  t a b u l a t i o n s .  

Rev A The i n i t i a l  I B M  i s s u e  o f  t h e s e  r e c o n s t r u c t e d  v a l u e s  was b a s e d  on 

1950 Ephemeris  Da ta .  A d d i t i o n a l  i n f o r m a t  i o n  p r o v i d e d  by IBM up- 

d a t e d  t h e s e  v a l u e s  t o  t h e  1973  Ephemeris  Data .  These d e l t a  

c o r r e c t i o n s  have  been  i n c o r p o r a t e d  i n t o  t h e  computer  t a b u l a t i o n s .  

The r o l l  v a l u e s  c o n t a i n e d  i n  t h i s  book a r e  a c c u r a t e  t o  w i t h i n  

3 a r c  m i n u t e s  o f  t h e  I B M  v a l u e s .  

Rev A 



SQ82A E D R  PRIIJTOIJT IN1)EX 

OPEN Complete  Greenwich Mean- t i m e  when s h u t t e r  was opened 

(Colun~n A) . 

CLOSE 

1 FRAME COUNT I'I'he f i l m  s t r i p  number a s  a s s i g n e d  by NRL (Column D ) .  

Greenwich Mean-time i n  m i n u t e s ,  s e c o n d s ,  and m i l l i -  

s e c o n d s  when s h u t . t e r  was c l o s e d  (Column B ) .  

EXPOSURE TIME 

TVavelengtll - ' G I  i s  g r a t i n g  p o s i t i o n  and ' M I  i s  t h e  

m i r r o r  p o s i t i o n .  ' S t  i s  p r i n t e d  i n  b o t h  columns f o r  

S h o r t  Wavelength ,  and ' L 1  i s  Long Wavelength (Columns 

E and  F ) .  

D i f f e r e n c e  be tween  s h u t t e r  OPEN and CLOSE t i m e  

[Column C ) .  

MULT 

MODE 

OP EXP 

M u l t i p l i e r  - '1' i s  no rma l  e x p o s u r e  t i m e ,  ' 1 / 4 '  is 

no rma l  e x p o s u r e  t i m e  d i v i d e d  by f o u r ,  and  ' 4 '  i s  n o r -  

mal e x p o s u r e  t i m e  m u l t i p l i e d  by f o u r  (Column G )  . 
O p e r a t i n g  Mode o f  I n s t r u m e n t  - 'AU'TO 1' i s  Auto 1 

blode,. 'AUTO 2 '  i s  Auto 2  Mode, 'FLARE1 i s  F l a r e  Mode, 

and ' bNN1 i s  blanual o r  Time Mode (Column H) . 
O p e r a t i n g  Expe r imen t s  - A number i n  t h e  r e s p e c t i v e  

columns i n d i c a t e s '  t h e  e x p e r i m e n t  was o p e r a t i n g  w h i l e  

t h e  s h u t t e r  was OPEN, ' X 1  i n d i c a t e s  t h e  I n s t r u m e n t  

a s s i g n e d  t o  t h a t  column was n o t  o p e r a t i n g .  The c o l -  

umns a r e  a s s i g n e d  a s  f o l l o w s :  Col  I i s  S -052 ;  Col J 

i s  5 - 0 5 4 ;  Col K i s  S -055 ;  Col L c o n t a i n s  o p e r a t i n g  

modes o f  t h e  S-055 e x p e r i m e n t s ,  ' M L '  i s  L i n e  M i r r o r  

Mode, 3  i s  3 R a s t e r  M i r r o r  Mode, 'MA' i s  Auto 

l l i r r o r  Mode, ' G A '  i s  G r a t i n g  Advance S i n g l e  S t e p  

t lode,  'GS1 i s  G r a t i n g  Scan  blode, 'G3' i s  3  G r a t i n g  

Scan  ?.lodes, ' G R '  i s  G r a t i n g  R e f e r e n c e  Mode, a v o i d  

i n d i c a t e s  no  mode, BT23 i n d i c a t e s  mode unknown; Col 

M i s  S - 0 5 6 ;  Col  N i s  S082B; and  Col  0 i s  Ha 1. 

Rev A 5-2  
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TEMP T e m p e r a t u r e , o f  I n s t r u m e n t  - P r o v i d e  q u i c k  check  o f  

i n s t r u m e n t  t e m p e r a t u r e s  when s h u t t e r  was opened (OP- 

Column P) and c l o s e d  (CL-Column Q ) .  ' O K '  i s  p r i n t e d  

i n  t h e  'OP' co lun~n  wllcn: 1 )  t h e  a b s o l u t e  tempera-  

t u r e s  o f  t h e  i n s t r u m e n t  a r e  70 + 13°F;  2) t h e  a b s o -  

l u t e  t e m p e r a t u r e  o f  t h e  g r a t i n g  i s  7 3  2 1 0 ° F ;  and 

3) t h e  d i f f e r e n t i a l  t e m p e r a t u r e s  a r e  0  + 5 ° F .  

I f  any o f  t h e  t e m p e r a t u r e s  a r e  n o t  w i t h i n  t h e  above 

d e s c r i b e d  l imits ,  an  'X' i s  p r i n t e d  i n  t h e  'OP' 

column. 

I f  t h e  above measured t e m p e r a t u r e s  va.ry d u r i n g  t h e  

t ime  t h e  s h u t t e r  was OPEN by l e s s  t h a n  1 )  +5 .4"F f o r  

a l l  a b s o l u t e  t e m p e r a t u r e s ,  2) +6.6OF f o r  t h e  g r a t i n g ,  

3) +0.2OF f o r  t h e  v e r t i c a l  d i f f e r e n t i a l  t e m p e r a t u r e s ,  

and 4 )  +0 .5"F f o r  h o r i z o n t a l  d i f f e r e n t i a l  tempera-  

t u r e s ,  ' O K '  i s  p r i n t e d  i n  t h e  TEMP ' C L '  Column. I f  

t h e s e  r e q u i r e m e n t s  a r e  n o t  met ,  'X' i s  p r i n t e d  i n  

t h e  TEMP ' CL ' Co l.umn. 

MAX PT.  EXC.  
I RoLL 

NRL B I A S  

GAMRR - R o l l  p o s i t i o n  i s  p r i n t e d  i n  Column R .  

Maximum P o i n t i n g  E x c u r s i o n  - The maximum d e v i a t i o n  

o f  t h e  P o i n t  C o n t r o l  d u r i n g  t h e  s h u t t e r  OPEN p e r i o d  

i s  p r i n t e d  i n  t h e s e  t h r e e  columns.  GAMX, GAMY and 

GAMRR P o i n t  P o s i t i o n s  a r e  p r i n t e d  i n  t h e  r e s p e c t i v e  

columns,  S ,  T and U. 

The a l i g n m e n t  b i a s  v a l u e s  f o r  t h e  S082B i n s t r u m e n t  

a r e  p r i n t e d  a t  S082A s h u t t e r  OPEN and CLOSE. 

Rev A 



S 0 8 2 A  EDB PRINTOUT INDEX 
Page 3 

ANGLE 

ALTITUDE 

Zm 

ORBIT NO. 

I 
' B '  (Column V) is the minimum angle ( 8 ,  Fig. 5-1) 
from sun-earth line to Skylab orbital plane, and 'El 

(Column W) is the minimum angle (a, Fig. 5-2) between 

Skylab-sun line and nearest forward earth horizon as 

measured in the vertical plane. Both angles were 
printed when shutter opened. 

The altitude ( A ,  Fig. 5-2) of the Skylab in kilo- 

meters' when shutter was opened (Column X). 

The distance of the viewing line above earth (Zm, 

Fig. 5-2) in kilometers when the shutter was opened 

(Column Y) . 
ZM = (6378 + A )  cosine E - 6378 

where E is from Column 'W1 and A is from Column 'XI. 

NOTE: Zm is meaningful only for values E between 

0 and -1290 arc minutes. 

Orbit number (Column Z) . 

Rev A 



PACECRAFT ORBIT 

0 : ANGLE BETWEEN THE SUN VECTOR 
AND THE PROJECTION OF THE SUN 
VECTOR ON THE ORBITAL PLANE. 

Figure 5 - 1  Beta Angle 

A = SKYLAB ALTITUDE 
Zm = DIST. OF VIEWING LINE FROM EARTH 
O = ANGLE BETWEEN SUN EARTH L INE AND NEAREST FORWARD EARTH HORIZON 

= ANGLE E FOR SOBLA AND ANGLE Z FOR SOBPB 

Figure 5-2 Extinction Parameters 

5- 5 
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L O @ C J  5 5  - -5Oi: a 00 
--.- - .- -. - 

O C  D • CCO 
I A - 3 1 3  - 1 0 2 2 7 . 3 1  2OmPO 5 5 @ 0 P  2624 .46  2 6 3 4 . 7 1  .. 438 .93  - 1 1 4 @ 1 4  46 1 

.. -- -- -- -.......... ................ 
r OOO mcr0 .ccic! - 2  5 5  . CC 

L A - 3 1 4  -10226.9a ......................... 2 0 ~ 0 0  5 5 - 0 0  2624 .46  2634 .71  '438.93 111qm14 4 6 1  
DO9 -0CD . ~ C O  20 .00  55mC0 

1A-315 -10226 .65  . 2Q.CC 5 5 . 0 0  2 6 2 4 . 5 1  2 6 9 2 . 5 6  '439.41 - 1 5 9 . 3 3  46 1 
COO . O C J  3 0 0  LC.UQ 55eOC 

1A-316 -10226.96 
..... ............... ... -. . ... .... . 

ZC*C@ 5 5 . 0 9  2 6 2 4 . 5 1  2 6 9 2 . 5 6  439 .41  . . . . . . . . . . . . . . . . . . .  
20 .00  55 .00  

- -. - .- 
' 1 5 9 - 3 3  '16 1  

C30 .OCO----- @COO 
I A - 3 1 7  -10226.65 ZE.0C 55 .00  2624 .55  2 7 3 5 . 5 5  439 .96  -193.65 4 6  1 To-- . -- ..... - .. . . . . . . . . . . . .  . . - 5 5 5 0 2 . - '  - 

• OOG .OCC .it3 .OG 
1 ~ ' 3 1 8  -10225 .99  ZO@!!O 5 5 . 0 0  2624 .58  2 7 6 2 1 9 2  440 .57  - 2 1 5 * 4 5  '461 ...... .. @COO - 0 - 3  a000 & O @ O C  ' ~ 5 . c ~  
1A-319 -10225 .99  

- .... . . . . . .  20*CO xT 5 5 . 0 0  5 5  2624 .58  2 7 6 2 . 9 2  . .  4 4 0 - 5 7  -215 .45  -.- 4 6 1  
@ 0 0 s  eOCO 3C0 20 0 

1A-320 -10225 .99  -. .- - - 2 0 @ C 0  55eOC 2624 .58  2 7 6 2 . 9 2  
... . - . .... . - - . -. * -e-. a' b--.- '-5 ;-ce- - -. . . . . . .  

440 .57  
. . . . .  

-215er(5  
. -. 

'461 
.DOC - C E O  .&a 9 
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EXPOSURE 

TIME 
.. -- . 

O,P OPEN CLOSE It- -M- 

I F 1  IHI 1 1 1  t J l  I L I  1 M 1  \ N I  r u r  \ r )  
-- - 

A I ( 8 )  I C )  ( 0 )  I €  I I G J  I K  J IQ? 

- .- .- -- - 1 5 :?E!!z!O:ID:L .... 0 K 
.o . ., ... - . 

166: 111: 1 5 : 3 6 : 4 9 ~ - - - -  I A - 3 2 2  5 S 1 FLARE X . 4 5 ML 6 B  

- 19: V:1189 0:10: 3 ---- -- .H-i.-.- - 0 K 
OK- 1 6 6 : 1 4 : 1 y : l l : 2 3 4  l A - 3 2 5  L L I FLARE X 4 5 ML 6 B 

19:51:232 0:39:998 OK 
11 

--.-- 
166:111:1~:52:v80 I A - 3 2 6  L L 1 FLARE X 5 

---. 22:32:471 2:39:491 - - -- - . - .- -. ,- -. -3K-. . .. - - . . . 
OK 

I l 6 6 : 1 4 : 2 ~ : 3 ~ : 2 ~ 1  LA-327 S S 1 FLARE X 11 S M L  6 
l-' 
M 22:36:721 0 :  2 :55c  6- B-- . . - h  I.. .OK .. . 

I F L A R E X -  
O K  . 

1 6 6 : 1 4%2:38:7t0- 14 -328  5 S S 
22:qS:720 $:It!: D 0 K 

1 FLAKt  X 'I 5 L) n I 
- . - . - . . -- 

166: l t :Z2:5u:720 11-329 S 5 L b - - - 

2 3 : ~ o : ' l b u  0:39:74e OK 
1 6 6 : 1 4 : 2 3 : 3 2 : 9 6 8 ~  S 1 FLARE X - 9 - - - - 6 - - -  

K(; - . , . . .  .. . . . . - - 
LA-33C S 

27:17:459 P: lU :  0 OK 
4 

- - i l - , .  . - . ' .'. . 
l 6 6 : 1 4 : 2 7 : 1 ~ : 2 ~ 8  1A-334 L L I FLARE X 5 - - 

27:59:207 $:39:999 OK 
I A - 3 3 5  L L I FLARE X 'I 5 n~ 6 I 166:14:28: u:957 

3J:40:6111 2:39:657 - .- - - - 
FLARE 

'--Y " .A- ..&. . - -. 
0 K B'--. .- .n ..DK.. - .. 

166:14:33:4*:6@5 11-336  5 5 I 5 
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- e. 
F KAnt UAMKK IIAA r l  C A L  --NKL B A A = - -  n n u L t  n  L 

,,,tp---- 

COUNT (ARCMINSI ( ARCSEC ( ARCMlNS) I ARCSEC) IARcMINSI I K M )  (KM) NUMBER 
...... . -C . . . . - . . .  . . .  -6--. 

. - - -. -. - - - GAMX GAMY GAMRR GX8l  GYBl OPEN OPEN -- -- .. . ........ - -- -- .- - -. 

ID) I R )  ( 5 )  I T )  I U  1 ( V  1 I lY (X  ( Y )  I Z )  
. - -. ... - - ... 

-- 11'321 - 1 @ 2 2 5 * 9 9  23.0C- 55.OC 2624 .62  2 7 7 4 -  18 441 .25  
- -PA----- - -223 .65  

- . .  .. . 
46 1  

T O m - - -  a- L3mcc snc .?JiJc 
LA-322 - 1 0 2 2 6 . 0 ~  441 .25  -223 .65  4 6 1  --- - .- . . .- ..... ...... ' . .  

2 5 . 9 3  55mCO 2 6 2 4 . 6 2  2 7 7 9 . 1 8  oTr'75r To-- - - ". - -. .- xm---- 
!A-323 - 1 ~ 2 2 4 . ~ 0  20.PsC 5 5 0 0 0  2624 .65  2 7 6 9 -  11 441.99 -217 .82  46 1 

.. . DL-I) 
------ 

-DOC r cua L@.uC 35.CC 
LA-324 -10224 .3q  20m2E 55mGC 2624 .74  2 7 1 3 . 7 7  4 4 3 . 6 3  -165 .77  

.- . - . .- -. .- . - - . - -- . -. . .- - - . -. .... - . -- -- -- - - -. - - -- - . -- . - - . -- . . . . . .  
46 1  

- 0 3  - - - - ; ~ ~ - ~ - - - - . * ~ - 7 ~ ~ c - -  -53- 

1A-325 -10223 .66  2624 .79  2 6 5 8 0 6 1  444 .51  '121.98 -- -- 20mCO 55.0G . - - - -. - . -. .. - - -. -- .. -- -. .... -. ....... 
46 1 

eOOC -CED mOC3 2 0 * 3 C  55.OS 
LA-326 - 1 0 2 2 3 . 3 5  20m90 55eOP 2624 .79  2658 .61  444 .51  '121 e98 - 4 6 1  

................. 
COC . O r 0  . i t 0  20.CD 5 5 . 0 5  

l ~ ' 3 2 7  -10222 .0q  . 447.3C 5 5 - 9 7  4 4  1  .. .... .. .. . . . . . . . .  2 L i * @ O  55*CC 2625 .04  2 4 2 1 . 2 5  -- --- -- ---. -- -- .- -. -. 

I e 0 0 0  mC30 Z C - = ~  5 5  - @ 9  
11'326 '10222.D4 w - - - - - -- - - - -- - .- - . .. . . .  2 3 * ? ?  5 5  - 2625 .09  2 4 2 1  - 2 5  4 4 7 . 3 0  55 .97  4 6 1  0 0  -- - 

a 30: • OCO .PC3 29e3E  5 5 . 0 0  
1A-329 - 1 ~ 2 2 2 . c r  ZUe'JO 55mCC 2625eC4 2 4 2 1  a25 447 .30  55 .97  46 1  - .  . ..................... 

Z3mGC 5 5  
-- - - 

~ O O U  . DC I) .DO?! *us 
11-330 -10222.04 2 O . X  55@0I!  2625 .16  2 3 1 8 . 9 2  440m24 122 .56  4 6 1  .. .. -.... ............ . . . . . . .  

.QW-ZQ.CO 5 5  
-- - -- -- - --- - -. - - . . 

m ODC .OCC en0 
I A - 3 3 1  - 1 0 2 2 2 . 0 9  2D.DC 5 5 . 0 0  2 6 2 5 . 1 6  2 3 1 8 . 9 2  448.2'4 122.56 4 6 1  -- • ,j TD-ZOiDc- ,  * . .......................... 

.?OC .G:0 
1 ~ 1 3 3 2  - 1 ~ 2 2 1 . 3 a  2Ce" 55eCCO 2 6 2 5 . 2 9  2206.9C 449 .16  188.53 46 1 ........................ 

C 
- 

mCO(! - 0 d 0  .@an ZOIOC 5 5 m Z I  
LA-333 -10220 .06  20mCO 55.CO 2625 .63  1823 .33  4 5 1  e67 3 5 9  0 2 8  .......-.-. . ..-..... ...- ... ............................ -- 

46 1  
2-TdQ 55.CQ 

- - - -. - -- - - - - -. 
.DOC • CCC .COO 

IA-334 -102zo.06 
- - . -.. .. ..................... 20.OC 55.C0 2 6 2 5 - 8 3  1823 .33  451 .67  359 .28  46 1  

Z3eDO 35.0  
-- -- -- .- - -. -. - 

mzOO ~ C Z C  5 6 3  
14-335  -10219 .07  20.00 55mEC 2626 .05  1682 .78  452 .38  400m34 4 6  1  ... - ......... 

eO0C • OC D  .COO LUmDC! a5rCD 
1 ~ - 3 3 6  -10216.76 . 454 .44  3 8 9 - 0 4  .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -. -- - - 

23 .09  Fotb5rO'r. 55 .00  .- 2627 .46  784 .83  46 1 
-- -- 

• OCCi T C T  e 3 0 0  
IA-337 '19216.7b 29.W 5 5 . 0 3  2627 .96  7 7 3 . 4 1  454 .44  3 8 ~ ~ 8 7  4 6 1  g.----- 5----.....--...--- . . .  

a305  a OC3 e b ~ 0  2  -60  
11-338  -10216 .43  2Ce9C 55eC3  2 6 2 7 . 7 9  74C.99 454e5C 376.119 4 6  1  ............ .- .no!~ OEO .or11 ~ 9 . 3 ~  3 5 r o o  
IA-339 - 1 0 2 1 6 e 4 3  4 5 4 e 5 0  338 .86  4 6  1 - - - - ----- .. .. .. ....... ...... - . - . . . . .  

20.OC 55.CO 2 6 2 7 . 7 9  6 2 7 0 5 8  

300 Z O e 3 C  b5 .CO 
-. - -- -- - -- - .- . 0 0 0  moo0 

LA-340 '10216.43 2 9 . 9 0  55mC.I) 4 5 4 0 5 C  3 3 1  e83 4 6 1  , 2627 .79  6 0 8 . 5 6  
. . . . . . . . . . . . . . . . . . . . . . . . . . .  .- .... - - - ... .............. .... ..... - .- - . - .. - -. ...-. z-o..-3a... -5.5 # "  n.o... c DG -- im .PC: N 

0 



--,--,-,,, SHUTTER --------- FRAME ,--yyyL,-, MuLr MODE ----------I----- u r  t n r  ------------------------- 
. - . - - - . - - COUNT - -. . .. . . . --- , . . --. -- - .. .  

-- EXPOSURE - 
CLOSE 

- - - -- -.-c 
OPEN TIME -6- -n- 

( A )  ( 6 )  ( c )  ( O )  ( € 1  ( F  1 ( ( i )  (H  ( 1 )  I JJ  
-(LI--T--TP+' -rQf--' 

-- 36:34: 9 6  -.-E- H.r. ... . 0 K 

166:14:36:3-6 O K - .  . 
36:42:596 c: 2:5nc OK 

1 FLARE X 4 5 M A  6 6 n 1 
--- .. -- -. . -. . . 

166:14:36:42:596 l A - 3 4 3  S 5 

. - ---- - -- - 37:34:343 5:39:990 - -- - .- - . - . -- -. - - -. . - . .- .- - -. 
0 K 

4 
B.- .---H ]. - -- -o .. . 

166:14:37:36: 9 3  1A-345 S 5 1 FLARE X 5 M A  6 
37:16: 9 3  0 : IE:  P 0 K 

4 M A  6 
---8'A -----.- . . .. 

166:14:37:q8: 92  I A - 3 4 6  s S I FLARt  X 5 

m.-.- - 38:27:64C 0:39:748 - . - --- - 0 K B-.- -...h. r--- .-uK. .. . - 
I 1 6 6 : 1 4 : 3 8 : 2 ~ : 8 4 0  1A-347 S S I FLARE X 4 5 6 
N 
0--. 38:41:840 5 : l 2 :  C - . . -n  ,. . ..... 

n.K- 
0 K 

1 6 6 : 1 5 : 2 2 : ' c T 6 -  I A - 3 4 8  s 5 I 
22: 9 :963 n: 9:749 0 K 

5 1 MAN X 9 5 HA 6 
-" '. ' -- 

166:15:32:10:196 1A-349 S I 

32:23: 29  - 0 :  9:833 -- 0 K 
MAN X-- F--%---- 

KA -6-.-.--3---. ..H r--.... .. . - . . . 
1 6 6 : 1 5 : 4 2 : ~ ~ : 7 4 4  I A - 3 5 0  S S I 

42:59:243 0 :  9:499 
5--ln-A.Nx- .- 

-s --.-.-H A-- .-6 
0 K B-. .- .".r . . 

I A - 3 5 1  5- 166:15:53: @:712 

3f:29: 138  l : I 8 : 7 4 6  l - .  n.A -lu--- ------q.........s...-----wK-.-.-.- -x .--.---H 1.. -.--OK ... 
OK 

166: 1 8 : 5 m i f 2 2 8  I A - 3 5 7  L 
5C:*7:470 C: 5:250 0 K 

l A - 3 5 8  s 5 1 I l A N  X 9 5 
------ 

166:20:15:5°:841 
16: 6 :596 -- C: 9:749 0 K - -  * C F i - - . I . . - '  -H---.-B' . --ole-- - - -  . .. - - -  . 

1 6 6 : 2 0 : 2 7 : 3 1 1 5 7 - -  l A - 3 5 9  S 5 1 
27:33:561 0 :  2: C 

-. .. . - - - - -- - mG -. - -.x - .- . - 66; 2 0 :  ,,; *' R C  .6' -. .. a,, .-".I. OK m 
: S 4 3  IA -36C S 1 - - x .  ' -  ' 5 . ' -  OK- h) 

c 3  
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... ...- .-.... ..--..-. . ........................ ........................................... ---- - - - - 

- - - 7 .  Y .  r - A n t  U A M K K  n ~ n  r l  L A C  -- L A S - '  ~ M L L  n~ I -. . E n  
+f+& 1-7 

COUNT (AUCMII~SI  ( AHCSLC (ARCM 1  NS ( ARCSEC I (KM) (KHI  NUMBER 
-. .- .- ............. . -- - - - . - -. . - -- - -- - .- - --- - . - . .GE e.. . . . . . . . . .  

(ARCMINSJ - 
. -- -- GAMX GAMY GAMRR GXBl GYBl 

..... ......... . 
OPEk 

..... 
OPEN 
- 

( D  I ( H )  ( 5  1 ( T I  ( U )  1 V I ( t t  1 1 X I Y )  ( 2 1  - -- - . - . .- .. .- 
I A - 3 4 1  -10215 .44  454 .41  -- .......... . . .  

20.09 55 .00  2 6 2 8 . 1 3  599 .12  308mSl 
.- - --5 m----- _.__ 

46 1  
ZO o 5 0  P C 7  . 3 :: . 0 0 0  

1A-342 - 1 ~ 2 1 4 . 4 5  2 0 . 3 9  5 5 . 0 0  2 6 2 8 . 9 8  324 .69  454 .19  202 .58  4 6 1  
. . . . . . . . .  . . .  

G c-2- .am--- -. --=r - -  - 
LO.00 . O m  

LA-343  '1@214.78 2O@DC 5 5 . 0 0  2 6 2 8 . 4 8  312m3C Y54. I 9  195.91 46 1  
r w 

LA-344 - 1 o ~ l ~ m 7 8  2 0 @ t 9  55@Ci0 2 6 2 8 . 4 8  279 .94  .... 454 .19  178.11 . . . . . . . . . . . . .  ... -- - .. --.. - .- -@ w-----.--.-.-. . .  
46 1  

mQOC .m-- a -  1 0 . 0 0  
IA -395  -10214 .95  ZEmEC 55mCO 2628mb4 1 6 4 . 6 3  953 .82  109m9O 9 6  1 - . ......... 

LU.U3 ¶?r.UU .UOC m c u  . ZCO 
LA-346  - 1 ~ 2 1 q . 9 5  2 0 * C P  5 5 @ 0 0  2 6 2 8 . 8 9  131 .97  4 5 3  m 8 2  6 8 . 9 5  9 6  1  

LO*lJIJ 2D.L'U - -- -- - .. -- 
- D C D  . o r ~  . n c g  

1A-397 -1( jz13.80 20.OC 55mGQ 2 6 2 9 . 1 9  4 6 - 2 8  4 5 3 . 3 2  32 .36  r(6 1  
. . . . . . . . . . . . . .  

LO CD 
-@ -- - ---. 

• 3 3 F  m06C • FOX 
I b - 3 4 d  -9573 .04  

- 
2 6 3 7 . 4 2  - 0  8 6  4 3 3 - 6 3  933 .63  961  

-- ZCmOO 55rOS 
--. .. .................-.. ..... w . D-c5---mfJ - - 

.OPC L U ~ Y U  3 3 m O T  
- - -- - -. 

11-399  -9564 .85  20mPC 5 5 @ 0 0  2 6 9 3 . 8 1  1147 .47  436 .78  4 3 4 r 4 q  46 1 - - - --- ........... - 
a d T w u  

11 -350  -9559 .93  2 0 * 0 0  5 5 * 0 0  2 6 9 2 0 5 9  2141m40 438.10 25 159  1161 
. .......-.... ..................... - - -. - 

.GO C; . OCO .COO r 0 . 0 0  % ~ @ U U  

11 -351  -9555 .29  2 0 0 0 0  5 5 1 0 0  2 6 4 3 . 1 1  2592m52 945m28 -69 .33  4 6 2  .. .. .. ........................... . c 0 ( 1 . E 0 3  - - -- -. - - - - 
.OOG ZDmOO 55 .00  

11-352 - 9 5 4 8 . 7 2  20.I30 55.0C 2645 .35  9 8 2 1  17 454 .26  431.86 4 6 2  .......... ......... 
ZII.UC b5.UO 

- 
m00E m003 .303 

LA0353 - 1 ~ ~ 2 7 . 0 ~  - 0 7 8  433 .51  ' 433 -51  4 6 2  20 .00  5 5 @ @ C  2655 .63  
. . . . . . .  -. . - . -....... . ..- . . . . . . . . .  - - - - - - -. -- - - - -. - 

- 0 0 0  a OCO mb03 20rCQ 5 5 - 0 0  
1A-354 - 1 ~ 7 2 7 . 0 ~  20m9@ 5 5 @ 0 P  2 6 5 5 . 6 3  - .78  433.51 . 433 .51  . . . . . .  4 6 2  ....... ....... 

2 0 . 0 0  55.OC 
-- - - - - -. - . 00n- moo0 mooo 

LA-355 - 1 0 ~ 2 7 m 0 9  . 2 0 . 0 0  55m00 2655 .63  1 - 7 5  433 .51  r(33.51 4 6 2  
2 0 . 0 0  5 5 @ O C  

-. 
r ooc *OEO . OGZI 

1  A-356 6988 .05  ..... 387 .36  
... .--.--...... ........-........ ... . -. -- -- 2Omb0 5 5 @ 0 0  2674 .18  - 4 0 1 . 9 8  433 .93  4 6 3  -- -- .- - - .- - - . =nil . two .aoo 29.00 5 5 r O C  - - 

I A-357 8 2 4 ~ . 5 8  9 3 8  6 5  - 3 9 . 9 0  ............. . ...... ... .... . ... ... ...................... -- 20mP0 5 5 . 0 0  2 6 7 9 . 2 6  2 5 3 5 - 8 D  4 6 3  
.mu--- - - -. - - - -. .- 

- 0 0 0  .cat! LOmOC 5 ? r * m  
LA-358  - 1 ~ 7 9 5 . 8 ' 4  20 .00  55@OC 2 6 9 6 . 4 1  1 5 9 2 . 6 8  r(36.91 400m60 'I64 .............. 

m001 mOC0 .COO ~OmtlO 5b .00  
1b-359 -10792 .54  2697 .65  2691 .10  r(90m70 - 1 5 5 - 5 7  4 6 4  

................................ -- -- . -. . - - - -- - -- - - 23 .00  55 .00  , 
. 0 0 s  O C ~ O  . ooa 20.m 5 5  o 

11 -360  - 1 ~ 7 9 0 . 2 4  29mCt 55m00 2 6 9 7 . 9 3  2 5 2 2 . 1 7  915 .69  - 1 6 . 9 0  4 6 4  cn 
.......... -. -- . -- . . . . . . . . . . . . . . . - . . . .  ..... ....-- ...-...-.. ....-........... 0.-....-zmq-.--.55.. O-.-..-.-.--...--.. - m i  3 N 

. O C J  . 7 
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---------- SHUTTER --------- FRAME - - -wvL-- -  MULT n u ~ t  ----------- ur riir -,+J,+p---- 

COUNT .......... - -- .. - ...... - .. . . -- - .................... .- ....................... . . . . . .  

EXPOSURE - . - .. .... -- ..... .. -- ..... - ....... OP---.-C t'. .-....... 
OPEN CLOSE TIME 

( A )  f t l l  I c I ( 0 1  ( E  1  ( F I ( G I  I H I ( I  I I J I  ( K I  I L I  ~ n r  I N I  \ u i W r u t  

. . . --- x.- .-T-..--r-..-KA--.--.. 6-.. - . .  ". 
A L  1 6 6 : 2 1 : 4 9 : 3 ~ : 7 3 4  1A1361 L I 

.- - :: 19:666 49:  59:- G5 -- ..6--- - -- ----..w I - - - . . . .  
OK 

4  O K  
' 

1 6 7 : 1 0 : 1 ~ : 9 2 3  LA-362 L L I M A N  x 5 
i : 4 8 : 7 4 7  14:39:67G 0 K 

1 6 7 : 1 0 : 2 6 : 1 ~ : 1 3 5  1A-363 L L 1  MAN X 4  5  6 3  d X y - - -  
p:49 :497  26 :  5 9  : 6 !  -. ... - - . - -. .. - . -- . -- &-.- . - - - --- ..- . 

0 K 
- . . - . -- --- !-. "' -OK 

167 :17 :54 :17 :389  IA -364  L L 1 /4  AUTO 1 X X 5 MA X 

5 4 :  22:  3 8 9  0 :  5:  C -.--71 F- .--6- .... - x----wr --3K.-- 0  K . . . . . . . . . .  
167:  1 7 : 5 m W  1A-365 L L I / Y  AUTO I X X 5 

54: *4 :138  2: 19 :999  0  K 
4  M A  6  X H 1 

- -. .- -- - 
167:17:54:46:138 LA-366 L L l / r  AUTO 1 X 5 

56 :  5 :634  1:1V:496 nP,T---3-.-w I . . . . . .  0 K *-- ..tiK- .- 

I 167 :20 :55 :46 :880  I A - 3 6 7  L L 1  M A N  X r( 5 
P3 55 :56 :879  2: 9 :999  - -. - . -. . - -. .. - - -. . - - - - -. ... - - . .  . . . .  0 K 
KL- -. -- -- - OK. 

167 :21 :  4: I t 8 6 1  1A-368 L L 1  MAN X 4  5  G3 6 X 

4 :11 :863  0 :  9:999  OK ..... .. 
s M A N  1( '4 5 xX--7i 

-. .- -. -- 
1 6 7 : 2 1 : 3 0 : 5 ~ : 5 5 1  1A1369 S I B r( I UK 

-- 39:56:524 9:  5 :973  - .- -- nAb- -r.- -.H-r . .-a. K .  - . . . . . . . . . .  OK 

168:  9 :32 :37 :813  1 ~ 0 3 7 0  L L I MAN X X 5 
33:27: 6 3  p:49:247 ........ .... - 0 K 

x--3----- 
---.& -. "., .--3 =.-.. 

168:12:44:54:536 1A-371 L L 1  MAN X 
r (4 :5&:286  g: 3:755 0  K 

5  M A  X - -- - . - -. - -. 
168:15:47:55:  3 1  LA-372 L L 114 AUTO 1 X x b 

48 :  0 :  3 1  G :  5: G --3-.---rr 
-.- 

OK 
. . . . .  - 

L 
-- -. . - - ".,-. . - 3x . -. . -. - . . 

1 6 8 : 1 5 : 4 8 :  r :  3 i  L A - 3 7 3  L I A U T O  I 
48:22:  3 0  6 :  19:999 n5-r .--- - r--m.-.-.. OK . . . . . . . . . .  

-6:24: 3 0  lA1374 L L 1 / 4  A U T O I X  
r(9:43:526 1: 19:496 OK 

5 M A  6 n 8 
. - .. . -- 

168:17: 5 :  P:692 LA-375 S 5  1  AUTO I X X A .  
5 :  10:691 0 :  9 :999  A 3 b  551.------X---.-.. =---.-- .... 0 K .- 

1 OK.... . 168:17:  5:1L:691 
5 :52 :439  0 :39 :748  .. ..... OK 

s - ------KVTd T.X - x---.--F-- "'-nr. -T - -*+-. ."--OK.. .- 
168:  17: 5 :ss : -q7  1k-371 s I 

8:33 :681  2:39:242 -- -- OK .. - -. --.- - 
16B:21:51:2 ' :518 IA 'J IB  L L 1  AN x 9 b n  1 

5 1  :37:518 ... .... OK . . . . . . . . . . . . . . . .  0 : l t :  I) -- 1A-179LL--nCN-X-' --t'f -- -- - ." ,. - .m. -. 

168:21:59:5&:757'  
2: 2 :757  O: IO:  C . 4 . .  5' - . G S  - 6  X .  . . . . . O K  OK Ol ..... . . .  ..... . ...... . " . .  .- 2..,,... . -TA=imL ---- - - * --.--wK. 

169: IO:  . 
OK 

!% 
21:53 :712  c :49 :248  N.- I 

J= 
0 



-". -. .e 7 ,  r K ~ F I L  u a K n n  ",,A ,-I ~ f i ~  0 1 1 -  I L - . I+-oJQ+L---- 
COUNT (ARCMINSI 1  ARCsEC) (ARCHINS) ( ARCSEC ) (ARCHINS) ( K M  1 ( K M  1 NUMBER 

. - - -a --- .... .-. ..- E --.. ...... - - ... . . .  

G A M X  GAMY GAURR GX81 G y 0 l  OPEN OPEN 
. .... . .. ...... . . . . . . .  . - - - - -. - - - - - - -. - 

I D  1 ( R )  ( S  1 ( T I  ( U  I ( V I  ( W  ) (X  1 (Y  1 ( 2 1  . 

- 1A-361 -10783 .98  --- 20*CO 5 5 . 0 0  2714 .67  1689 .93  437 .07  
. . . . . . .  

378.23 
. . . . .  

4 4 5  
a m - m  m--TO'O - - - - 

11-362  - 1 0 7 9 3 . 5 3  20 .00  55*.3!! 2859 .55  1351 .94  436.1(4 432.63.  4  7  3  
- . . . . . . . .  . --35 rw- .. - .- . -  - . . . .  - 

.DOE .oyo---- - 
11'363 - 5 3 9 6 . 9 3  2 0 @ Q O  5 5 - 0 C  2 8 6 J - 9 3  2 5 2 5 - 6 0  4 4 0 * 8 2  - 2 8 0 3 6  4  7 3  

*O@C .0C0 .bCO ZP@Uo' 5 3 - 9 3  --- -. - . . - 

1  A-364 9 8 5 5 . 9 0  . .- -... - -. -- ...... .  23-PC 5 5 @ C C  2948 .48  609 .55  435 .86  3 2 2  95  4  7  7  
-0-z----- . ' 0  @ - ~ 0 . i ) l : 5  

S<VC----... . -  - 

11-365  9 8 5 5 . 0 9  -- 2!3*05 55rOC 2948 .48  6 2 6 - 1 6  435 .86  3 2 8 - 8 4  4  7  7  
. ... tr o-o-~. 0 0 

5 m c c - -  - 
-00;  0 0 0  

1 ~ - 3 6 6  9855.08 2 0 * 0 0  5 5 - 0 0  2948 .48  6 8 C - 3 2  435 .86  3 4 6 - 9 5  477  
-0OG 20-OP 55-!ID 

- . . -. --. -- . - - . -- 
oOC3 3 0 0  

1A-367 - 1 0 ~ 4 5 . 0 9  29 -DQ 55-01!  2 9 8 2 - 9 0  - 1 4 0 * 5 0  4  34  a 6C 428.90 4 8 0  
.- . .. L? ,-- e - - - - - - . . . .  -. -. 

I - 0 0 0  ~ 0 0 0  .a00 23 .70  e ., 
25-EO 55 -CC 2985 .50  -- -- 1061  - 0 7 0  - - - 4 3 4 -  - -- 16 -- - - 329 .59  . .  4 8 0  

. ... . . . . .  
.b00 2 3 - C J  55 -OE 0 0 2  . o r 9  

1 1 - 3 6 9  -7945 .03  2J*DE 5 5 - 9 0  2988 .40  1707.5D 43 '4-16 329 .59  4 8 0  
.. 

30C z3.v~ 3 5 - a c  
-- -- - 

*OCO =ED 
11 -370  -10785.0? 2 3 @ P G  5 5 - 0 2  3 1 2 9 - 1 6  1 3 3 8 - 4 2  436 .32  433 .35  .. . 4  ...... 8 7  . . .  . - . -D C 

- - -. - - - - - - .- 
- 0 0 0  - 0 0 0  en00 2 0 - 0 2  5 5  

. 1A-371 -10775.74 29-OP 55-OC 3165 .41  1 8 2 9 - 9 1  437 .59  337 .02  ....... 4 8 9  . k c 3  -20. -B-5T 
Ob ' - - - - - - -  - - - 

0 OOC * 0 ? 0  
l ~ ' 3 7 2  10764 .86  20 .00  5 5 - 0 0  3200 .36  1953 .34  436.64 423 .  18 4 9 0  

OOC 
-- . -- -- 

rn C C 3  0 0 3  ZO*CO 55-GO 
11-373 1 ~ 7 6 4 . 8 6  2 0 - 0 0  55 .00  3 2 0 ~ ~ ~ 1  1569 .65  436'.87 4 0 6 e 8 I  .. ........ . . . . . .  . - 

' I90 
- - - - - -. - - - -ooc 0 0 0  . i o o  2 5 - 0 3  5 5 . ~ 0  

11 -374  10764 .86  20 .00  5 5 - @ C  3 2 0 0 - 5 1  1560 .65  406 .81  4 9 0  
2 0 - 0 0  5 5 - 0 0  

- 436 .87  
-- . . .. . . . n o 0  

-- - - - -. .-. - .- 
-COD *OCU 

A - 1 0 7 6 8 - 0 0  2?@OD 5 5 - 0 0  3213 .67  - 5 4 5 - 1 2  433 .43  347.95 4 9  1  
* 0 0 0  *CtO * 6 0 0  2 0 1 0 0  55 -OC 

LA-376 - 1 0 7 6 8 - 0 0  2C*OO 55 -OQ 3 2 1 3 - 6 7  -518 .16  433.43 3 5 6 *  I 6  ' ( 9  1 ....... . --- -. -. . . - .- - - ... .- .. - - -- . .. - - - . . . - .  - - . .- . .  - 
0  05-- .CC-6 -000 2 0 - O G  5 5 - 0 0  

1 ~ ~ 3 7 7  - 1 0 7 6 8 . 0 9  
-- 

2 9 - 3 9  ........ 5 5 - 0 0  3 2 1 3 0 6 7  - 4 2 4 . 3 5  433.43 -- - . -. . 3 8 1  - 5 6  -. 
.. ...- . . . . . . . . . . . . .  4 9  1  

0 3 5  OCO  GO *El' 
1  b -378  1 0 7 2 1  .03  25 .00  55 .00  3268 .66  355 .87  435 .34  213 .48  4 9 4  

- .- .- -. - .- 
-0OS eOt.3 4 0 0  2 5 - 0 2  55 .02  

14 -379  -5388 .36  25eED 55 .00  ... . . . . . . .  . . . - .  3270 .71  1296eQ8 4 3 6 0 2 8  435 .27  4 9 4  
2 5 - 0 0  5 5  

- .- -. - -- -- - - - -. -. 
- 0 0 9  WOGO .OUO • 0% 

1A-380 1 0 7 9 5 * 5 1  ......... 29-EO 5 5 * C @  3409 .12  . . . . . .  760 .58  4 3 5 - 5 2  - - . . -. - . - 
370.52 

-- -- - - a -or - - . - -. - - ; m.-..- m-. -55- e-o E...-- 5 0 2  a, 
N 
F' 
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--I------- SHUTTER -------- F R A ~ E  ---#vL---  MULT Moot ---------------- o r  t a r  ------.------- 

. - . . - - - - - - COUNT - -- - - . . . . .  

EXPOSURE 
. .. ... ....... 

OPEN CLOSE TIME - G -  -PI- CL - 

( A )  ( 8 )  ( C )  ( 0 )  ( E l  [ F )  ( G J  (H I I ( 4 1  l K l  CLI 1 f l J  I N 1  i or-----'- 

3 ~ : 3 a : 6 8 9  - i : 4 8 : 9 9 7  . - - -. ..-. .-................ - .- ........... A .-----r -.... .H.I--. ... 
0 K 

169:12:  3:  2:539 LA-382 L .L  I MAN X X 5  
3: 6 :539  3: 4 0  0  K 

L  1  MAN X 4  5  x n 1 M A  6  169 :12 :19 :  2 : 4 9 0  LA-383 L 

.- -- .- 19: 12:1190 2: lD:--l - - - - - - - - - - - -. . - - - . ........ OK .-.o a 5  1 6 9 : 1 5 : 1 2 : ~ q : q 1 6  16-384 S S 1 / 9  AUTO 1 X 

. -- - 12:q6:916 E: 2 : 5 ~ 0  - -. -- -- . .- ....... . . . .  0 K 
I / *  AUTO 1 y-.- X 

h..l 
1 6 9 : 1 5 : 1 2 : 9 ~ : 9 1 6  1A-385 5 5 5 HA 6 

12:58:915 3 :  9:999  0  K 
169:15:13:  0 :665  LA-386 5 5  l / Y  AUTO I X X 5  M A  6  X n l m ; " ' - - -  

13:40:663 ~ : 3 9 : 9 9 e  . . . . .  
'I 

H A  --- -K- .-.m..----aK.. 0  K 
Vt 

l 6 9 : 1 6 : 2 2 : 2 1 : 7 1 0  1A-387 S 5  I MAN X 5  
N 
r- 22:39:7DY 0 :  9:999  . .... OK . . . . . . . . . .  

5 MAN X 4'-3----- Mr --.x. -.--.K K--. 
169:16:31:30:182 I A - 3 8 8  5 I 

31  :q3:'132 0 : 1 ~ : 2 5 c  . . OK ...... . 
L I MAN X 9 5 f lA 6  1 

- --- -- -. 
169:21:  5 :30 :155  l A - 3 8 9  L 

5:40:  155  0 :10 :  0 . . . . . . . . . . . . . . . .  0 K 
L  WAN X 

'-4 A.A--6 .P~-- . . . -  *K 
169:21:33:10:118 1 ~ ~ 3 9 6  L 1  

r ( l :37 :  9 1  I: I 9 : 4 9 6  0  K ................ 
L 1 MAN X x 5 -  -'---6 'X- -.--.".I ----O1(--. 

169:21:45:  Liz332 14-393 L 

-. 
4 5 : l a :  8 1  0: 9:749 

L I AUTO I 
A- x - - 5 -  n r n  -- OK 

-QK ......................... 
170:  6:29:r(J:390 IA -394  L 

35: 3 :138  C:19:798 0  K " 
I A - 3 7 5  5 5 I AUlU L A A 5 A n n r  A 

-- 
' 170:  6:30:  ' : I 3 8  

30 :  15: 137 c: 9 : 9 9 9  - 
L 1 AUlU L 

n--.x ....... .... ....Gs.. ... X- ... ..'. . -...- --X.. ..--. 6 .............. . . . .  
OK 

I A - m l -  170:  6 :3O: l1 :13 f  
3 1  :36:63'i 1: 19:C197 0 K ..-... . . . . . . . . . . . . . .  

I 7 0 : 6 X T f  r%rm--'- 1 A - 3 v 7  5 
- ,  - - . -. A.0TD--27(. - -- . - x- - . . - - - .5-. . ".A'-.-.-.. X"'-""--.X..-.-- --'X ...OX.-. 

32318:382  ~ : 3 9 : 7 4 8  OK 5-v 
170: 6:32;2U;J84 A L L I A V l U  4 a A 

-- 37:39 :115  
-- 

5 :  18:733  
-.-71;-.-- - 5--- .- ..". x-..-.. x.. ...... ................. 

0 K 
17C: 6:37Xc:T6-5-  

X-- 
I A - 3 7 9  S 

- . - - -- - 40:23 :356  2:39:' l91 -- -- - -- - - - -. ..........-...... .- ........................... .............. . . . . . . . .  
OK m 

170:  0 :  J: of--- !2 



COUNT ( A R C H I N S )  - .. - - -- - ( ARCSEC I cARcnlNs!-  ( ARCSEC I ( A R C H  I N S  I ( K H I  (Kn I 
& - . "-- ..... . . .  ---; E; 

NUMBER 

- CAMK GAHY GhHRR 6x01 G y B l  OPEN OPEN . 
..................................... 

IA -386  -9127 .16  21.*0G 55rOC 3462 .16  1811 .42  '44Ca5l 3'16.63 5 0 4  -- - -. 
m0C0 e000  , .COO 2DmCO 5 5 * 6 C  

1A-387 10784.16 - 26 .39  5 5 @ 0 0  3473.91 -669 .59  432 .82  . 304.01 5 0 5  
. . . . . .  ui- 5 5 * 0 c  

- 0 0 3  sOCC .OOC 2O*CC 
l& 11-388 10787.27 

I 
-- 2 0 . 5 0  -55.CC 3476 .93  421 .31  435.07 2 4 5 r 0 2  

.- -. - - -. - -. -. - - 
5 0 5  

. - ...... .. ... . . .-..... 
• O C ~  .tea . i o o  2 0 . 0 ~  5 5 . c ~  

1A-389 53d6.00 25 .52  6DmOO 3525 .97  -289 .35  434m03 4 1 @ * 7 @  -- 5 8 8  
2 5 * C 0  b 

-- - 
*DOC - 0 3 0  . GCO 0 • 00 

1 L -390  -5559.75 25.00 63 .00  3539 .33  1819 .73  446.92 3'43. 67  5 0 8  -- .- - -- - - - .. ... -. .... -. -- . . - .. .- . . . . . . . . . .  
0 0 0  a 0 0 0  a 0 0 0  i S * C O  6 0 1 0 0  

1A-391 -9021 .92  2  5  6 0  0 0 0  3530 .78  1653.92 452 .00  r)06m68 5 0 8  00 --- - ---- ......... 
*OOC - 0 0 0  me00 25*QO 66 .00  

1  A-392 - 9 8 2  1.59 25*CC 60.00 3531 .10  1523 .32  453 .65  4311.05 - 5 0 8  .. - - - - 
*OOJ PC0 .ED0 25 .00  60 .02  

1 1 - 3 9 3  -9819.61 -- 25*EO 6 0 . 0 0  3532 .26  . 1080 .67  .. .- '155.94 4'46.34 5 0 8  -. . . - - .- . . . . . . . . . . . . . .  
a000  .OGO .COO 25 .00  60 .90  

!A-394 -10662.69 25 .20  6 0 . 0 0  3628.17 271 .81  434.80 433 .52  - - ... - -. 5C4 -- - ..  - - .... 

a000  *OCO a 0 0 0  25.hQ 60.00 
1A-395 -10658.73 2 5 . 0 0  6 0 1 0 0  3628 .17  2 7 1 . 8 1  '134.83 169.24 5  1'4 

aOOC *CGJ . oco 25 .00  bOe0O 
1 ~ - 3 9 6  -10658.73 25.90 6 0 * 0 C  3628 .17  211.81 43'4.83 169.24 5  1'4 C---'- -. -. -. ........... -. ...... . -. 

@-- rOS0 .CCO 25mCO b 3 r C  
IA-397 -10659 .72  25*Oi3 5m-. 6 0 . 0 0  3628 .96  3 8 4 . 1 0  434.92 2 2 7 - 2 9  5  1'4 ... -- . . - . . . . . . . . . . . . . . . . . .  

. 000  -0C3  .aoo--- 
1A-398 -10658.07 25 .39  60aC0  3628 .73  495 .06  435 .50  277.75 51'4 

25.00 b o a 0 0  
- . . - . - .- . 0 0 0  . 0 0 0  . 600  

1 ~ - 3 9 9  - 1 0 ~ 5 7 . 9 9  25.C:' 60.CO 3629 .79  1 0 1 5 * 1 4  '435.79 ' I Z l r 7 1  . 5 1 9  - .. . .  -- -- - . -. .. ...-...-..- . . . - . . . . .  
~ ~ C - = * C O  60 .000  .a00  

I A-4ZO - - 0 3  E3 - • C O  .GO • 00 r O O  . . . . . . . . . . . . . . .  - . . . .  - . .  
a00 0  01 

.a00 . DCO  on a DO 90 - N 

lA -491  .OJ *PO • @ 0  0 0 0  30 . C 0  * O D  0 7 
0 3 0  

JU- 
• COS • COO r U C  • uo -I= 

0 
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... . . - . . . . . . .  1 1 0 K  0------0- r u ~ n c  ---WVL--- -- -.--..... -T .&xp. . .  - 

-. -- 
COUNT 

........... .. - - --- .. -- ................................... 

E KPOSURE . . .................. ................................ 
TlME- 

- - - - 
OPEN CLOSE - G O  -M-  OP CL 



- - 
S 0 8 2 A - € 0 8  

mmf-TdPE~a~-l oN 6i-.q17k.- I T -  - - - -O--WURS--. - - -3-  -M E N S - - - 3 6  .SE C S  
P A G E  2- 1 1  

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

r nA-mc u n n  c r r  DL- , , - - + - ~ & j g u & #  - 4 R F, i..~. - . -. -. - .- 
- - 

C O U N T  ( A H c M I N S )  ( A K C S E C )  ( A R C M I N S I  ( A R C S E C  J ( A R C M  I N S  I 
. . . . . . . . .  .. . - . .....-.-..... - - - .............. ... .................. - B -  ' ""'..E- 

( K M )  I K M )  NUMBER 
. . . . .  

GAMX G A M Y  G A M R U  6 x 3 1  G Y B l  O P E N  O P E N  
....... - ... -- -- - -. - ... A .. - ................ - ................................................. 



TEMPERATURE DATA - MSFC 



6.0 TEMPERATURE DATA - MSFC 

The temperature data was originated at MSFC from the telemetered 
data during the Skylab Missions. This data is a computer tabula- 

tion which has been corrected by coordination with other sources 

of information. All columns are entered below the respective 

measurement numbers and the time of each sentry is recorded in the 

left hand column. An entry in each column is made at each 

SHUTTER OPEN and approximately each five (5) minutes during the 

time period the shutter remains open. Entries are not made more 

often than four ( 4 )  minute intervals, consequently not all 

"Shutter Open" will have associated temperature data. This data 

is provided in the form of a computer printout and is recorded 

on magnetic tape. 



S082A TEMPERATURE 

Column 

Time 

REAR (C090) 

CENT (C091) 

FNT (C092) 

REAR (C095) 

CENT (C096) 

FNT (C197) 

GRATING (C200) 

F.  CENT (C201) 

CENT (C202) 

R .  CENT (C203) 

F. CENT (C204) 

CENT (C205) 

R. CENT (C206) 

Desc r ip t i on  

Greenwich Mean Time o f  Entry  

Absolute Temperature, Rear Center  Base 

Absolute Temperature,  Center  Base 

Absolute Temperature, Front  Center  Base 

Absolute Temperature,  Rear Cen te r ,  Right  S ide  

Absolute Temperature,  Cen te r ,  Le f t  S ide  

Absolute Temperature, Front  Cente r ,  Le f t  S ide  

Absolute Temperature,  Gra t i ng ,  Lower Edge 

D i f f e r e n t i a l  Temperature,  Front  Cente r ,  Lid t o  Base 

D i f f e r e n t i a l  Temperature,  Cente r ,  Lid t o  Base 

D i f f e r e n t i a l  Temperature,  R e a r  Cen te r ,  Lid t o  Base 

D i f f e r e n t i a l  Temperature,  Front  Cen te r ,  S ide  t o  Side  

D i f f e r e n t i a l  Temperature,  Cen te r ,  S ide  t o  S ide  

D i f f e r e n t i a l  Temperature,  Rear Cen te r ,  S ide  t o  S ide  

See F igu re  6 - 1  f o r  l o c a t i o n s  of measurements. 
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. . .  ..... 

- -.- - - -- . . . . . . . . . . . E . . . . . . .  
B A S E ~ - - - - -  

-- 
S I D E  TEMP 

* - 
( 5 7  TO 8 3  D E G F )  ( 5 7  TO 8 3  DEGF) ( 6 3  TO 8 3  DEGF) ( - 5  TO 5 DEGF I ( - 5  T O  5 DEGF) 

-- -. 

FHAME TIME REAR CENT FNT REAR CENT F N T  F CENT CENT R CENT F  CENT CENT R CENT 
L C 5 9 0 )  ( c 0 9 l l  (COP21 I C 3 9 5 )  ( C 9 9 6 )  ( C 1 9 7 1  ( C 2 0 3 )  ( c 2 ~ i i - m - - - -  



-- S Q ~ Z A - E D 6  , - d H r - - - -  -&---75--*T-v-HCntRf -3 -w5- . .3&-5EE 5 .  . .- . . . . . .- .  ...... 

PAGE 2 - .- -- -. - - ....................................................... 

- 
-gCS E T - -  -- . mprrKan.Fr '.+O-. - B a 5 ~  5-f VE S I DE .- -. . . . . . . . . . .  

-. -- ( 5 7  TO 8 3  DEGFI 
.... 

( 5 7  TO 8 3  DEGFI 
... 

( 6 3  TO 8 3  DEGF) ( - 5  TO 5 DEGFI ( - 5  TO 5 DEGF) 
-- -- - .- .- 

FRAME TIME REAR CENT FNT REAR CENT FNT F CENT CENT R CENT F CENT CENT R CENT 
(CO901 (CQ911 0 - 1 . -  (CO 0 l ( 0  

1A-238 1 6 2 ; ~ 1 ; 2 6 ; 2 7 ~ 4 6 1  68.28 6R.84 68.65 6  8  . 4 7  6  V 2  1  6  8  C r F - - - 6 9 s V 3 - T 7  ? - -6 -3T .36 - - -  --m-Z't - --, o-l-.- .... - ,-lo . .  - . . . .  

-- 1A-239 162:21:40:33:224 68.34 68.87 68.65 68.53 69 .21  68.87 69 .31  .7 4  . 38  r  38  - 0  25 --- -. --- - 0 4  - a 0 8  . 1A-240 163: C;26:59:516 6 8 . 4 7 6 8 . 8 7  6 f l  68.59 6 9 - 2 1  68.A4 6  qaq---- * 7 /  w 31--- n---7T a - -.-7B z. 809 - -. - "  
1A02Y1 163:  3:59:26:166 68.47 68 .96  68 .78  6 8 . 5 9 .  69.24 68 .90  69.54 * 7 7  a 3 0  r 3 4  4.78 - .52 - e 0 9  
1A-242 163;  1 ' 5 6 i l P ; 7 / Q  68.5: 68wVb 68mle  

- - 
66 .62  67.33 07.EL 6 7  l a9  17 . a.1 .a' - . , , I  = to------ 

1 1 - 2 4 3  163 :14 :32 :15 :25g  67 .91  68.78 68.99 68 .16  69.11 69.11 67.47 * 8 3  e r g  * s ?  - .25 m05 - a 0 2  
......... . . .  . ~ - ~ - - - - n = - f 4 - ~ ~ ~ i - ~  6 7 a=-4 J68.44)7.PT 6 8  . f B 6  8.5 9 6 I *f8------- *3.3 -..rq.I ,. ,,.8-. - .-.--.,- 2.2 -.,. 0.3 - a 0 2  - 

1A-245 163:16: 1:36:163 67 .91  68.59 68.53 6 8 . l b  69.C2 68.62 68.22 a 8 1  .'I0 . 45  - a 1 8  mO3 9 .06  
. . . . . . . .  1A-246 1 6 3 ; 1 6 ~ 2 0 ; 1 5 i 1 1 4  67. ' i I  b a r 5 6  68- 68 .13  6 7 . 0 ~  66.6-a- . m i  - - . . r l - - - - - -=*7- - - . . - -T03-- - - -  - ,.Q6. 

IA0247  163:17:32:  6 : 4 ~ 6  68 .10  68.74 68.59 68.28 69.11 68.84 6 8 - 7 6  m79 m38 m40 -w25 803  - * I @  
IA-248  l 6 3 : 1 7 ; 4 9 ; 1 6 ~ 1 2 5  6 8 r I J  68.89 68.34 61.U8 68 .81  6 7 . ~ 1  -11  .v I a 7  r u a  --rU9 - -. -- 6 8 - 6 L  
11'249 163:18: 1 :26 :587  68.22 68.84 68.65 68.34 69 .11  68.AY 69 .43  * 7 7  a36 r  37  - * 2 6  * 0 1  - a 0 9  

............ 
l A - 2 5 0  1 6 3 i l V i 1 6 ; 4 3 i j 7 8  68 .41  6 8 e 0 1  68 .16  be. 3  * *  r b a * * b  6 7 * e 6  --.-*--...rO1..--....- .-I .2.-. 

&,- 2 2  3  68.37 68.9: 6 8 - 7 8  8  9  68.96 
l a  

69.77 * 7 3  * 3 3  - a 2 8  - r 0 1  0 .10  
.. . . . . . . . . .  :Pu:35:87:9a1 6  IV.= 

. -. - - - -- 
1A-232 163 8.59 b9.ZZ 68.89 68 .74  69.33 e8.97 l 3 3 2  IrZ* --.--.,.b 5 -.-- r -  
1A0253 163:20:53:36:364 68.59 69.F2 68 .81  68.78 69.33 69.c2 7 0 1 2 3  a74 a33  a28  - a 2 6  e01  - . I 3  

... 
1 * - 2 s r  1 6 3 i r i ;  O ~ Y ~ ; ~ J L  a a . s r  s v o ~ e  6a.11 ~ * * s J  e 7 * o o  10-LJ .la J ,Z . L 7 3_1w..._. 
IA-255 163221:25:  1:775 68.62 69.11 68 .90  68.84 6  76.85 70.35 .29 e28  - .29 - .@3 - 0 1 3  

............... lA-ZSV I 6 j : ; ~ i  7 ; 5 3 i 6 5 3  68.74 69.11 bUmr6 48.87 6v.45 O V ~ U U  I U * * b  : T: 7+-- ,*--- TJ,--~ ---, 1 

- l ~ ' 2 6 2  164.  1:19:32:891 68 .84  69.11 68.99 68 .96  69.45 6 9 . ~ 8  6 9 r 8 9  a73  a29 r 2 6  0.33 0 .06 - a 1 0  
........... . .. 6 4 ;  l * Z M i  T i 3 6 5  68 .78  6  68aVb 68 .96  6V.45 69- I 0 • l?5 I,? - - - - - 3 0 - . - - -  - -.- m .- 

11-263 1  
- - -- 

1A-264 164:15:37:21:989 6 7 r 7 3  68.53 68.37 67 .91  68.87 68.59 67.97 r 8 3  * 4 Q  m48 .O5 ' 0 1  
11-265 1 6 Y i ~ 5 * 4 5 ; I C * 2 1 5  61 .61  68.53 6 8 * 3 1  

- ::;t - . .  
61mV7 6B.04 60.57 6 1 * 7 I  me& . * I  

1A-266 164:18:19:3S:928 67.97 68.62 68.47 68 .13  69.02 6 8 r 6 2  68 .  16 * 8 2  - 4 0  a44 - * 2 Z  1 0 3  - e 0 7  
....... ... . . . - . . - . - . -  1 A-270-1-04 68.57 & R . ~ I  6 8 . 1 3  6VmOZ - 6 K 6 2  6U 1 3 - . B  .p 

IA-271  l 6 4 : 1 8 : 2 9 : 3 6 : i 5 6  67.97 68.78 6 8 - 5 0  68 .10  6 8 - 9 3  68.62 68 .16  8  1  a 4 1  * ' I1  - 8 2 0  *O3 - a 0 4  
1A-273 1 6 4 : ~ 3 ~  0:37:183 68.1a-68.74 6Ra5V 68 .28  6 1 a 0 8  68*BY 68.76 a ~ v  iJ;6- r v f  Tt7-----  ernp --.- m- 
1A-274 164 :20 :  - - .  5:37 :317  - 68 .10  68.78 a8 .62  68.28 69.08 68.84 68 .85  r 7 8  . 9 0  - 0 2 8  - * D l  0 .09 - .  - - -, 
I ~ ~ Z I *  1 6 4 ~ ~ 0 . 1 0 . a l * 4 1 1  a a a j c  e m * # *  6 s . a ~  6s.z5 avabo  a e a r a  b e * 7 o  1- . a0  L P 

1A-274 1 6 4 : 2 0 : ~ 5 : 3 7  :654  6 8 . 1 ~  68.7'4 6 8 - 5 9  68.28 69.11 6 8 - 0 4  68 .96  e77 a36  3 9  -a25  - 0 3  - a 0 9  
..... 1-4 ~ a q i t - m g  6eeal(  bs---ae.jq 6v.us 6a.sq 

. - . - - - - . . - . . - -. - 
67.08 ,.,+= - .---,,-3 0 .co.l . - - - * 0 9  - - - -  

11-275 l 6 4 : 2 3 :  0 : 1 2 : 1 3 2  68.34 68 .96  68.78 68.59 69.27 68.96 69 .08  r 7 4  • 3 4  r 3 6  - r 2 5  r o l  - a 0 9  
.- . . . . . . . . . . .  ...... 1A-276 165;  0 ; 3 1 ; 4 2 i  V bUa47-6 ' im~Z 6 8 . ~ 4  6 8 * 5 V  6V.33 -bQrg---69.i-5 w. - -- - em--- *-= z6-- -... I - mo9 

IA-278 165:  1: 6 :27 :433  68.53 6 9 - 0 2  68.96 68 .62  69.33 69.38 6 9 1 6 6  r 7 3  * 2 9  r 3 2  - e 2 9  a03  - e l 0  
lA'Z7V 165: 6;SL: 0 ;  4C 68.22 6 8 - 1 7  68.71 66.47 69.11 68.RI  6 u  m LL a 1 1  J V  .'1v 
l ~ ' 2 8 3  165:  6:57: b :199  6 8 . 1 3  68.84 68.65 68 .37  6 9 - 1 1  68.84 68.22 a77 - 3 8  m40 m.25 - rOZ -a04  

. .-. ........... 
IA-285 1 6 5 ; i 3 : 2 ~ ; 1 V : 6 2 ' (  6 7 # 8 8 - - & 8 r 5 7  68eq1  ; 9 b l a . 6 2 - ~ f r  7 ~ - - -  -. • I qr.- ---------- * my.--- l.iD2 

bBgf!4 6 8  
1A-286 165:13:39:37:993 67.85 68.53 68.47 68.5? 6 8 - 9 6  68.62 67.L)l * d l  -m25 m01 

67;-9.3 .......... -i 8,  iqT . . . . . . . - . .  
- 0 1  

.. 
cn 

1 A - 20  7  I -g5Tm7c19  : 3 6 -mi--" & ~ r - ~ - - ' - a 8 . y 7 - - ~ ~ - ~ . 9 ~ - - - - ~ ~ y g ~ -  a03 i r O 4  N 
? 



-. . - - - - - PAGE 3 
- -- - ... . . -. . . . . ...- 

- -. - - - - - - .. - . -. . - - . - . - 
BASE m F - -  DE flwGKm tt --.l.rD S IDL s ,BE.. . - . .. .. - 

- ( 5 7  TO 8 3  DEGF) ( 5 7  TO 8 3  DEGF) ( 6 3  TO 8 3  DEGF) ( - 5  T O  5  DEGFI ( - 5  TO 5 DEGF) -- - . .. 

FRAME TIHE REAR CENT FNT REAR CENT FNT F CENT CENT R CENT F CENT CENT R CENT 
ICE901  I C Q V I J  (CO92J LCU951 I C 0 9 6 J  I C 1 9 7 l  I ccZC i ~ c r u l  r  ~ c r c r r  m a r  I r r -OH--'---- 

...._-...-lc299 1 6 5 : 2 2 : 1 6 : 4 3 : 3 ~ 1  68.47 6 8 - 9 6  68 .78  68.59 69.33 69.92 6 9  m 89  a73 .33  r 3 2  - a 2 8  - a 3 1  'a13 
1 A - j 2 0  1 6 5 : 2 1 : ~ 1  : 2:  367  68.62 69.28 68.93 68.84 69.45 69.C8 70 .23  m73 a32 m29 .. - . - . 2 5 -  . - - - - , 5-. .=;- ,.*. . .... ... . . . ... 
11-331 166: 5 :  6 :24 :510  68.47 68.96 68 .84  68.59 - 69.33 68.96 68 .62  .77 * 3 2  * 3 6  - a 2 8  a01  - * O h  
1A-337 166:19:56:51:  39  67.97 68.62 68.59 68.13 69.08 68.62 

, vq -.----.p.-.2- -... -. ., .r---- 
67.81 78  3 8  

I mm. - - .  

1A-308 l h 6 : l l :  4 :36 :515  67 .97  68 .62  68 .59  6 8 . 1 3  69.08 68 .78  67.81 179  a40  a48 - m  28  'a01 'a02 
l A - 3 3 9  1 6 6 : I 2 : 1 8 : 4 5 : 8 1 4  68.09 6 8 - 7 1  6 6 - 6 2  68 .13  69mCZ 68.89 e7U 38  r J 8  -#LC,  - i T  - * U 6  ---- 

6 8  as:! 
I A - 3 1 0  166 :12 :59 :40 :692  68.13 68.78 68 .78  68.28 69.11 68.87 68.96 a77 .38 a 4 0  

6V.25 
-- 

- a 2 6  mO3 - e 0 9  
CR- I A - 3 1 1  166:13:52:38;  5 3  6 8 - 2 2  6- 6 8 - 3 7  6 9 - 2 1  68.96 --- 36 r ~ u  --zs-7ti - a  r-.-.-- . . -. ......... . . 
Q, LA-312 166 :14 :11 :37 :753  68 .2d  68.87 68 .78  68.47 69 .21  68.99 69.43 a74 ~ 3 6  a36 - a 2 2  *!31 - 8 1 0  

IA -322  l b 6 : 1 4 : 1 5 : 4 ~ ~ 6 A . 3 4 6 8 m 8 4  68 .84  68.47 63-m27 68.96 69.- 07.1 
- ----- .=-. --. ,m-. ---,m9. .. . 

11-323 /66 :14 :17 :57 :672  68.28 6 9 . 1 1  69.02 68.47 69.27 68.96 6 9  m 45  * 7 9  * 3 4  - 3 6  - * I 9  143  1.09 
1A-327 1 6 6 ; 1 4 i 2 2 ; 3 4 i 2 2 1  bBm2U 6R.*C 6UaU4 6U.47 6V.21 6 Y m G L  a* .¶ *  r v  • a 0  m ae  4  --IU-- 

1A-333 166:14:27: 7 :459  68.28 68.96 68.84 68.5; 61.27 68.96 6 9 - 5 4  m73 * 3 6  0 3 7  
---m-L.t*-. * 0 2  - * l o  11-336 166:14:33:49:605 68.3'1 6 8 - 9 2  68.84 68 .53  6 v m - X o 2  6 V a r -  5 7 3  a34 .uf mTrr-. - .. 

- 1 ~ ~ 3 4 7  1 6 6 : 1 4 : 3 8 : 2 ? : 8 4 ~  68 .37  68.96 68 .84  68.59 69.27 6 9 - 0 2  6 9 - 6 6  -.25 - a 0 2  - @ I 0  a73 a36  a36 
!A-348 l66 :15 :22 :  Q:214 6 8 . 4 /  68m9* 68.T6 6 8 - 6 2  69.33 69.08 3- -I -. ,J,- . - - .3.m..- . .- .- 

!A-349 166 :15 :32 :10 :196  68.47 68.99 68 .96  68 .62  69.27 69.28 69 .83  a73 * 3 3  m32 -m26 e q 1  - * I 2  
11-350 166 :&5:42 :49 ;7 '14  68.53 69 .38  6 8 . 7 0  68.62 69.36 6Y.0H 6* .6 *  1 3  • 3 2  . J Z  -. JU -..m- To-- --- 
1A-351 166:15:53:  8 : 7 1 2  68.59 69.38 68 .96  68.71 69.33 6 9 . 1 1  69.89 m73 a32 a32  - .28 r 0 1  - * I 2  

* 7 3  8 3 2  . o.r -- ---.--.. .. - . 1A-352 1 6 6 : I L :  5:48:1A5 68.59 6 9 . ~ 8  68.99 68.71 69.33 69 .11  70nOC - --- -. J:, 
lA -353  1 6 6 : 1 6 : 5 4 : 3 0 : 7 ~ 4  68.62 69 .14  69.02 - 68.84 69.39 69.11 70.23 a66 a29  m29 0 .30  .01 ' * I 2  
11-356 166:18:29:10:392 68.84 6 9 . 2 1  69.08 68.96 6 9 - 4 8  67 .10  7 0 . 5 ~  . ~ ~ - ~ - - - 1 . 3 ( l - -  --%-- o , I 

1 ~ ~ 3 5 7  166:18:50:42:228 68.84 69.21 69.08 68m?6 6 9 - 5 0  69.33 70.58 r 6 6  a27  * 2 4  - a 3 5  -mOZ - m  14 
11-358 166:20:15:56:847 68.96 69 .33  69 .11  69.08 69.58 67.33 7 0 * 6 *  67  r z q  r z 3  - r  0 d q Q - T - - - - - -  

11 -359  166:20:27:31:561 68.96 69.33 6 9 - 1 1  69.05 6 9 - 5 0  69.33 70 .75  * 6 6  * 2 4  .2'1 - a 2 8  -.or "mlq I 

1A-360 1 6 6 : ~ 0 : 3 3 : 2 l ; ~ Y 3  - 7r-. . .? - -. - - - ,37 -. - . . -. . . . . - . - 68.96 6 9 . 3 5  6 9 . T  69.02 69.58 6 9 0 3 3  5 
1A-361 166:21:49:39:734 69.02 69.36 69 .21  69 .11  69.58 69.13 7 0 @ 8 1  m65 a24 a23  - e 3 7  -.g6 - e l 4  
11-362 167:10113:5:;923 68.00 68 .71  6tJr6Z 6  8  1  6  9  .158----7T---67.73-.-----37P-'- 9 2, .VS..-- .-..Tau . ,. . -- .-.r.O ,. - . . - . - . 
1A-363 167:10:26:1!! :135  67.97 68.71 68.59 68.13 6 9 - 0 8  68.84 6 7 - 7 5  m79 .38  e48 - * 2 6  mO3 'a02 

I 

11-364 1 6 7 ; ~ / i b i i l l . ~ 8 Y  6 7 - 8 5  68.57 68.59 
- 

66.0q 6 a * * *  e r n 9 7 1  6 1  f 3  . / I  • *U • V B  - .* gj --r--.--- 
1A-367 1 6 7 ! 2 0 : 5 5 : 4 6 : 8 8 ~  67.97 68 .71  68 .62  6 8 . 1 3  69.08 68.81 67.99 a77  0 3 8  a44 m.26 r 0 3  - a 0 5  

1 6 7 ; ~ ~ ~ ' ~ l  i 8 6 1  
I 

67.Y7 6 8 * / I  6 6 - 6 2  -.)8.-----.*- *- , tS . O.l. . --.* Oq.." . .. . .. -- 11.368 68. 13 .68mY*bU.89  -7- 
lA -369  167 :21 :30 :50 :551  67.97 68 .71  68 .62  68.13 6 9 - 0 8  68.84 68.22 m79 .36 a41  - * 2 8  

bxar---aa-a-6 --.-.- TZ9. .... .80 . . ... -i.sE.o 891 - .06 - I V - ~ I ~ ~ - K K ~ - ~ B ~ ~ V  6 7 - 9 7  --i-4'8 -. -- -.. 29 . . . , .. . .. . ... ,, .. 
0 .- ... 

1A-371 168:12:44:5q:536 68.22 6 8 . 9 5  68 .84  68.41 69.11 69.02 6 8 - 9 6  r 7 4  a38  r 3 8  - a 2 6  no3 ' e l 0  I 
0 I 

N- 
J= 

- -- . - -- .- - . ,.. ,- - - - ---- - -- -. - . , , - 0 ; 
. .- . . 



SO82A-EDB 
I ~ ~ - ~ - ~ ~ ~ - ~ - 5 - E . ~ I &  ...- - -- . - . 

-- PAGE c( 
. . . -. 

-- 
U A ~ L  rLmr s l u t  T t n p  U K A ~  IN&, -c*.O-ii+*--- - - -  - - s - I . ~  s.tM 

( 5 7  TO 8 3  OEGFI 157 TO 83  DEGFI ( 6 3  TO 8 3  DEGFI ( - 5  TO 5 DEGFI ( - 5  TO 5 DEGFl 
.- 

FRAME T I  t i ~  REAR CENT FNT REAR CENT FNT F CENT CENT R CENT F CENT CENT R CENT 
NL-~ ~ r u r r .  

- 
!A-314 166-:%5: 3 1  - ..- . - . -  - - - -  - -  .- .. m .. 

om**r  e 7 3 ~ . -  em* ea .s r  6 7 - 3 3  o 0 7  rOa -d-----. ~ O - - - - ~ W  ----.. 3 8  
IA-375 168:17:  5 :  i t 6 9 2  68.47 6 9 . p ~  6 9 - 0 8  68.62 69.39 69.:1 69 .54  071 032  032  - 0 3 0  -004 - 0 1 1  ----*-- *--)rfte-..+69. - -- 

68.84 69.39 69 .21  69 .66  0 6 9  0 2 7  * 2 9  - 0 3 5  -no4 - a  I 2  
I A  ~ B D  1b1 . ro .21 .  - 1 . 4 e - 1  o / * i 1  osmr- 60.12 

- - * - -. - - 
om013 a7 .11  o-rn9v o r m r u  .I-. an 1 4 9 - UL 

1A-381 169:10:29:49:692 67 .91  68.74 68 .71  68.16 69.08 68 .90  67 .70  0 7 7  0 3 8  0 4 4  -m26 004 - 0 0 2  
4 I 3 7 68.1C b 8 . l U  6UaUI  

- - 
b e 0 2 5  6v.11 6 u . v ~  bs.>g 

-. . . . . - 013 6 - 3  --.- QP .- 

1A-383 169:12:19:  2:493 68.16 68 .84  68.90 68.37 69.11 6 9 - 0 8  68.73 0 7 4  0 3 5  0 3 8  1.28 0 0 3  -m09 
IA-389 1 6 v ; f b i l d ; q q i q l 6  bFI03q bv.30 6 a - 7 a  6U.65 67.33 6 * e 1 1  6 m . ~ b  • l a  3 - 1  • 3 s  - 0 3 3  7 0 - 1  - • 
1A-387 169:16:22:29:710 68.41 6 9 . i 2  69.98 68.59 69.30 6 9 1 1 1  6 9  0 8  0 3 2  0 3 4  - 0 3 0  - 0 0 2  - e  10  
1A-388 16Y316;31;30;182 6 8 - 4 1  69oBZ 69mDU 68.59 69.  3 69.21 6V.14 r 3 6  - 0 3 -  - O U L  - * U V  
A 1 6 1  5 3 5 5  6 8 * 5 c  69 .11  49.08 68.62 69.:9 69.21 68.91 r 6 6  0 3 3  a 3 5  - 0 2 9  - 0 0 4  0 0 1  

a, l A - 3 9 0  l b ~ ; z 1 ; 3 3 ; 1 ~ ; 1 1 8  68.53 69 .11  67 .05  68.62 69.3V 69.21 b*  0 8  • 10 • 3 2  l JJ  - *  J, --t-- &.-- ' 
I 1A-391 1 6 9 : 2 1 : 3 8 : 4 0 : 3 5 ~  68.47 69 .11  69.98 68.62 69.39 69.27 69.08 0 7 1  032  0 3 4  0.34 0 0 1  - 0 0 6  

68.47 69.32 6 9 - 0 0  68.65 69.45 69.21 67.08 6 9  0 3 0  a34 - . 3 a-- -ym-  - . 0 6  
. - - - . - - - 

1 ~ - 3 9 4  170:  6 : 2 9 : 4 3 : 3 9 ~  68.04 68 .84  68.84 68.28 69.11 6 9 . ~ 2  67.93 077 0 3 8  0 4 1  - 0 2 6  mO1 l 0 1 
1 ~ - 3 -  170;  b ; j l i 4 Q i 8 6 5  bU.04 68.1U 6UmU'f 6Um 8 61.  bOaV7 b / * f b  • I d  • 36  l 7 1 -.Lo mu1 
11 -402  1 6 5 : 2 3 : 5 9 : 3 j : 5 9 ~  68.62 69 .11  68.96 68.:4 69.:: 69.1 1 70 .23  m73 e.29 0 2 9  - 0 2 5  - 0 1  0.12 

ASSIGNED TASK C O m P L E m  
-- - . .- -. . - - - 




