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A HUGE ERUPTION FROM THE SURFACE OF HE SUN SEEN 
IN THE LIGHT OF HE II AT 304 

9 AUGUST 1973 
I 

This photograph,obtained during the Skylab 3 Mission, revealsfor the first time that 
helium erupting from the sun can stay together t o  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 i t s  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. 



S e q u e n c e  Log 
/m " F,/Pw A T M .  F;/m D q d  ATM Dee/. A7M.  PI 

S+rP Run 0 .  R*L~~':: ~ u n l !  . Rol l  c.+ Run  NO: R St rl P o i l  cut 
/ 6  - / E  8 3A.351 1 5 - 6 8  16-18 3- 3 ,4451  1 6 -  73 
1 6 - 1 1  / t i - c 7  16-19 I 3,4452 1 6 - 7 4  

3 A 3 5 3  /5-66 16-20  3 3A453 1 6 - 7 5  
1 6 - 3  3 A 3 5 4  / 5 - 6 5  I 3 A 4 0 4  /6 -2  1 3 A 4 5 4  / 6 - 7 6  
/ 6 - 8  34355 15-64 3 A 4 0 5  1 6 - 2 2  3A45-5 /6-78 

i / 6 - 7  I 3 A 3 5 6  15-63 ! 3,440s 16-23  3A4S6 /6- 7 3  
5- 3 3 A 3 5 7  / 5 - 6 2  3 A 4 a 7  / 6 - 2 4  3,4437 1 6 - 8 0  j j  I 3 - 8  3 A 3 5 p  /6- 6 / I ,  3 A 4 0 8  1 6 - 2 6  3~4 -58  16-81 
5 - 7 /5-56 3A403 1 6 - 2 7  1 3 ~ 4 5 3  16-83 
5--6 - - 5 - 5 5  3A410 16-rn 3 A 4 6 0  16-69- - 15-54 4 / f  3A411 1 6 - 2 9  3 4 4 6 1  1 6 - 8 5  

/ 5 - / / S  /A--53 5 3A4/Z  16-30 3 A 4 6 2  1 6 - 8 8  
I S - / I +  /S-SZ ' 3A413 16 -31 3A463 16-81 

j I 
1 5 - / I 3  3 A 3 6 5  1-5- -51 3 A 4 1 4  1 6 - 3 2  3 ~ 4 6 4  16 -88  
/5 - / lz  /s-so 34415 16-33 /6-89 1 1  I S - / / /  3 A 3 6 6  / j - Q S  3441 6 /6 -34  / 6 - 9 6  
/5 -110  3 A 3 6 7  1 5  -47 I /  34417 / 6-35 34467 / 6 - 3 1  
/s-/09 / 3,4368 / s-45 1 1  3 A 4 / 8  /6 -36  3A468 , 16-32 

T 

/ 5 - / 0 7  3 1 3 6 9  I 5-43 :i SAW3 f 6 - 3 8  3A4-43 1 7 - 5  
IS - /  06 3 A 3 7 0  1 5- qr j !  3 ~ 4 2 0  16-33 3A47 0 / 7 - 6  
/ J - / U S  3 , 3.4371 /3 - -37  i )  ,314421 1 6-40 / 7 - 7  
/s-/04 4 j 3A372  /5-36 I (  >A422 I 6  -41 3 A 4 7 2  1 7 - 8  
/ S - 2  03 * 1 3A3'7J 1 5 - 3 5  3RQ23 I 4 -42 I 3A473 /7 -9  
/ S - /  42 3 A 4 2 4  / 6 -43 3 34474 , / 7 - / a  
/ 5-/ o/ 3 A 3 7 5  3 A 4 f 5  1 16-44 2 3 A 4 ' 7 5  1 7 - / /  
/5- /oa , 16 -45 dA4 '76  1 7 . - I t  
/5 - 3 9  16 -46  3A47 7 I 7 -13 
/5- 38 1 6 - 4 1  3*78 17-19 
/ J -94  1 3A373 1 5 - 2 5  1 6 - 4 9  3A4.73 17-16  
1 5 - 8 3  I 3A380 1 5 - 2 4  1 6 -So 1 7 - / 7  
/ 5 -92 /5-z3 / 6 - 5 1  ' / 7-18 
/5- 9 1  /6-52 1 7 - / 9  
/ s - 9 0  / 6 -53 / 7 -20  
/5- 89 / 6- 54 3A484 17-21 
/5- 88 / 5 - I 9  1 6 - 5 5  314485 1 7 - 2 2  
IS-87 / 5- 18 /6-56 3A48c  . / 7 - A 3  
/s-86 16 - 5 7  3,448 7 / 7 -24 
/s-8 6 34388 16-58  3A488  / 7 - Z 5  
/5-- 8 3  JA389 /5- / 4  1 6-60 3A489 17-27  
/ S - 8 2  / 5- 1.3 16- 61 3A490 / 7 - 2 8  ' 

/ s - 8 /  16-62 3A49 1 / 7-29 
/5- 80 1 6-63 3 A 4 9  2 / 7 -30 
/6- 79 /6-64 3A49 3 17-31 
/S - 78 /5--3 / 6 - 6 5  3A49  4 / 7-33 
1s- 77 1 3 - 8  1 6 - 6 6  3 A 4 3 5  / 7 - 3 4  

IS- 76 /S- 7 16-67  3 A 4 9 G  / 7 - 3 6  
/5- 7 5  /5- c 1 6 - 6 8  7-36 
15- 74 /s -5  / 7 -37  
/fi 70 3.4339 16-  / 6  3 A - 9  / 7-33 

' 

-- L . c . 2 s  . .  1. 6 3 A 5 0 0  !'I-& 
3450 / 

,3lcl5*z - - . . - 

I 

D e p ~  

RU 

Z 
1 

. 

' 

' 

a t 



BALE BROTHERS RESEARCH CORPORATION 
- 

BOULDER, COLORADO 

NRL/ATM 
MISSION ENGINEERING DATA 

FOR 
S082A SPECTROHELIOGRAPH 

EXPOSURES 3 A - 3 0 1  THROUGH 3 A - 5 0 0  

6 2 0 -  244 
Rev A 

22  May 1 9 7 4  
1 3  ?day 1 9 7 5  

Contract No. N 0 0 0 1 4 - 6 7 - C - 0 4 7 0  
Exhibit C - 1  Phase I11 CDRL 

Sequence No. 1 6  

... . ... .. PREPARED 
. 8 

~o~e;' I. Weary = .  I 
Proj ect Engineer 
Configuration Management 

APPROVED 

M. W. Frank 
NRL/ATM Program Manager 

FORM BW7I  



The p u r p o s e  o f  t h i s  J o c u i ~ ~ e n t  i s  t o  p r o v i d e  t h e  camera p h o t o g r a p h i c  

l o g ,  t h e  JSC s c i e n c e  c o n s o l e  d a t a ,  and  t h e  MSFC e n g i n e e r i n g  d a t a  

f o r  SOS2A F i l m  Camera, S/N CP1110A-005 HRE ( e x p o s u r e  numbers 3A-301 

t h r o u g h  3.4-500). The requirements f o r  t h e  M i s s i o n  E n g i n e e r i n g  Data  

[MED) and  t h e  Camera P h o t o g r a p h i c  Log (CPL) a r e  combined i n  t h i s  

document .  T h i s  document was p r e p a r e d  by B a l l  B r o t h e r s  R e s e a r c h  

C o r p o r a t i o n ,  B o u l d e r ,  C o l o r a d o ,  u n d e r  C o n t r a c t  N00014-67-Ci0470 

w i t h  t h e  Naval  Research  L a b o r a t o r y ,  Washington ,  D C .  The a u t h o r i t y  

f o r  t h e  MED i s  RERC: P r o p o s a l  C - 4 7 4  which was added  by C o n t r a c t  

P l o d i f i c a t i o n  P00055. The a u t h o r i t y  f o r  t h e  CPL i.s BBRC NKL/ATM 

E n g i n e e r i n g  Change P r o p o s a l  l'P!)-054 Rev 1 which was added by 

C o n t r a c t  M o d i f i c a t i o n  1'00064. 
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1.0 INTRODUCTION 

This document contains a history of each flight film frame from 

its receipt by BBKC from NRI, 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 (EDB1s) 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). 

Skylab 
Mission 

SL-1 6 2 

SL- 3 

SL-4 

Exposure 
Numbers 

1A-001+1A-019 
1A-201+1A-402 

2A-001+2A-201 
2A- 301+2A- 501 

3A-001+3A-201 
3A-301+3A-SOO 

Referenced 
620 Documents 

I 

620-239 
620-240 

620-241 
620-242 

620-243 
620-244 

Flight Load 
No. 

A- 1 
A- 2 

A-2* 
A- 3 

A- 4 
A- 5 

Camera 
Serial No. 

CM10A-003 
CM10A-007 

CM10A- 005 
CM10A-006 

CM10A- 006 IIRE 
CM10A-005 HRE 



Table 1-2 

S082B Camera Related Data 

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

Skyiab 
Miss ion 

SL-1 6, 2 

SL-3 . 

SL-4 
t 

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 
exposu're 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 

Carnera 
Serial No. 

CMllA-003 

CMllA-005 
CMllA-004 

CMllA-003 HRE 

Volume IV S082B Thermal Distortion Plots SL-4 
DOY 332 through DOY 362 

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

Exposure 
Numb e r s 

----.--- 

lB-OOl-l+lB-201-8 

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

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

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. 

Referenced 
620 Documents 

620-245 

620-246 
620-247 

260-248 
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2 . 0  CAMERA AN11 F I L?I 1.1 I STORY 

This section contaills a compilation of data that traces the his- 

tory of each exposed flight film frame beginning with camera 

identification and ~nission application. The period covered is 

from cold storage at IZRRC, just prior to the film cutting for in- 

stallation in the camera, to the time of its development at NRL. 

Film temperature and radiation environmental data is provided. 

Included are loading and unloading data providing traceability of 

each exposure number to a specific film roll and type, and to 

each control sample, film holder and exposure sequence. Pre- 

flight and post-flight alultlinum filter data for the SOS2A cameras 

are included. Also i.ncluded is an extraction, from BBRC Document 

No. 6 2 0 - 1 3 2 ,  entitled Film Camera History, for each respective 

camera. 

2.1 CAP4ERA I D E N T I F I C A T I O N  AND MISSION USE 

Camera: 

Flight : 

No. of '~ilm Holders: 

Skylab Mission: 

Launch Date: 

Installed on Instrument: 

Removed from Instrument: 

Splashdown: 

P/N 36360-501; S/N CM10A-005 HRE 

L/N A-5 
Upper 100; Lower 101; Carrier 1 
SL-4 

16 November 1973 

25 December 1973 

3 February 1974 

8 February 1974 

Significant Remarks: 

A camera was modified to utilize "B" camera aluminum type flat 

film holders, P/N 39698-1, Reference NMR 27845, and. Waiver No. 
W124. This modification was due to marks on film noted after 

Skylab SL-3. Launched in Command Module on SL-4, exposed on SL-4, 

and returned on SL-4. 



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 the in-flight data is from the environmental log book 
maintained at the NRL Science Console. 

2.3 LOADING DATA 

The film camera was loaded at RBRC 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 #"  numerically lists each 

control sample. The column entitled "Exposure #'' is the number 

assigned by NRL to each individual exposure. The column entitled 
"Film Holder # "  sliows 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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T a b l e  2 - 1  

FILM TRACEABILITY CHART 

DATE 3/29/74 CAMERA p / ~  56360-SOX S/N A5lA005 HRE 

FILM 
HOLDER RkL 

NO. 

- . 16-17 

... . . .. - 1 6 - 1 8  

- . 16-19 
- . . l 6 - 2 0  

1  - 1 6 - 2 1 .  ... . .. 

- 2 .- - 1 6 - 2 2  
3 .- _ 1 6 - 2 3  

4 . .  - . 1 6 - 2 4  
5 .- - 1 6 - 2 5  

6  -- _.16-26 
7  16:27 . . . . . - . . 
8 16-28 

- 9  - - 16-29 
1 0  - .  1 6 - 3 0  

1 6 - 3 1  

I 1 6 - 3 2  

1; - 1 6 - 3 3  
1 3  16-34 

. 1 4 . -  , 1 6 - 3 5  

1 5  - 1 6 - 3 6  
. 1 6  10-37 

, . 1 7  .-- - 1.6-38 

la. .- . 1 6 - 3 9  

1 9  , 16-50 
211 1 6 - 4 1  

. .. .. 1 6 - 4 2  
21 . 1 6 - 4 3  

2 2  - . 16-44 

23 - _ l a - 4 5  

24 - . 16-46 

5 .. l b - 4 7  

26 . - 1 6 - 4 8  

27 _ 10-49 

28 . -  . 1 6 - 5 0  

29  .- . 1 6 - 5 1  

30 - --16.-.52. 

- 16-53 
31 .. . 1 6 - 5 4  

3: . - 1 0 - 5 5  

3 3  . 1 6 - 5 b  

34 - 1 6 - 5 7  

35 _. 1 6 - 5 8  1 
3b - 1 6 - 5 9 '  

57  _ 16-60 

38 . _ 1 6 - 6 1  

39 _ 1 6 - 6 1  

40 -. .16-63 
16-64 

4 1  . 1 0 - 6 5  

JJ . l o - n 6  

43 ... 1 6 - 6 7  

44 - -.16-68 

3 5  .. 16-09 

46 . 1 6 - 7 0  
47 - 1 6 - 7 1  
48 . --16-72 

49 - 1 6 - 7 3  

50 . .. 1 u - 7 5  

- 1 6 - i 6  
5 1  . 1 6 - 7 7  
52 - 1 6 - i R  

5 5  . _ l O . i ' J  

54 ... 16-30 

55  - 1 0 - 8 1  

56 . . 1 b - 8 2  

57 - 1 6 - 8 3  

58 - . l b - 8 4  

59 - 1 6 - 8 5  

611 1 6 - 8 6  

. _ 10-87 
11 - 1 0 - S 8  
62 . 1 0 - 8 9  

6 3  - 1 6 - 9 0  

64 . - 1 6 - 9 1  

65 . - 1 0 - 9 2  

66 . - . l6-93 

67 . -16-94 

68 _. 1 7 - 1  

69 . . 1 7 - 2  

70 - l i - 3  

- 17-4 
71 _ 1?:5 
72 1 7 - 6  .. .. 
73 

, -. 17-7  
74 - 1 7 - 8  

75 - 1 7 - 9  
76 - 1 7 - 1 0  
77 . 1 7 - 1 1  
78 

, .. 1 7 - 1 2  
79 . - l i - l j  

80 17-14 

. 1 7 - 1 5  
8 1  - 1 7 - 1 6  
8: !?-I? 

8 3  - l i - 1 8  

84 - 17-19 
8 5  1 7 - 2 0  

86 1 7 - 2 1  

1 
- 

8 7  17-22 
1 7 - 2 3  . 
17-24 -. -- 
1 7 - 2 5  -. 

17-26 - 
1 7 - 2 7  

17-28 . 
88 . 17-29 

89 --17-31) 

90 - .17-31 

y l  -. 1 7 - 3 3  
17-34 

1 7 - 3 5  , 

1 7 - 3 0  

, 1 7 - 3 7  

17-39 

1.7-40 

1 7 - 4 1  

17-42 

94- - 1 1 - 4 3  4- 97 -17-56 .- 1 7 - 4 5  17-14 

. ... . . . - . . . . . 
99 -. 

.lo!? - ... . 

1 0 1  

NOTE : - 
E x p o s u r e s  3.4-442 3A-497 
a n d  SA-498 d i d  n i t  h a v e  
a n y  d a t a .  E x p o s u r e s  
3A-501 a n d  3A-502 were  
n o t  e x p o s e d  t o  s u n l i g h t .  

FI<M DATb 

ROLL NO FILM TYPE 

..-1L 144-I)6-07 

.... 1-6- . . 104.:_06:!?7. .. 

-11- .. .1_04-06-Q7- 

101:06:1J .- 

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



h o l d e r s  and two (2) t aken  a t  t h e  end o f  t h e  r o l l .  There fore ,  two 

( 2 )  c o n t r o l  samples could  be used t o  b racke t  each t e n  (10) f i l m  

h o l d e r s  i n  t h e  event  o f  any f i l m  deg rada t ion .  

The b lock  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 bu lk  f i l m  by number and type  of f i l m .  

2 . 4  UNLOADING DATA 

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

The a t t a c h e d  c h a r t  ( s ee  Table  2 - 2 )  shows t h e  o r d e r  i n  which t h e  

f i l m  h o l d e r s  were p laced  i n t o  t h e  c a s s e t t e s  dur ing  t h e  unloading 

o p e r a t i o n .  The f i l m  h o l d e r  numbers can be t r a c e d  t o  t h e  load ing  

d a t a  c h a r t ,  Table  2 - 1 ,  t o  c r o s s  r e f e r e n c e  exposure ,  r o l l  and 

s t r i p  numbers. 

The t a b l e  ( s ee  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  o r d e r  i n  

which they  were developed.  The development c o n t r o l  samples a r e  

s t r i p s  of f i l m  c u t  from t h e  same type of f i l m ,  a l though  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 ,  p r o c e s s ,  e t c .  For 

exposure  in format ion  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  c o n t r o l  sam- 

p l e s  t aken  dur ing  l oad ing .  Regular  development runs  a r e  numbered ' 

1, 2 ,  3 ,  e t c . ,  runs  numbered A ,  B ,  e t c .  a r e  p r e s e l e c t e d  ho lde r s  

removed du r ing  unloading t h e  camera t o  be  developed p r i o r  t o  

deve lop ing  t h e  complete camera load .  These h o l d e r s  were n o t  

l oaded  i n t o  c a s s e t t e s  b u t  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 l o c a t e d  j u s t  behind t h e  camera a p e r t u r e  
0 

and c o n s i s t e d  of  a t h i n  s h e e t  (1000A t h i c k )  o f  aluminum on a w i r e  

mesh s u b s t r a t e .  Th is  f i l t e r  sc reened  o u t  a l l  l i g h t  wavelengths 



' l ' nh lc  2 - 2  

I Jn load ing  Tracca1 , i l i t y  C h a r t  

n 
TOP 

Camera AS/A005  - HRE 

Date 11 Feb 1974 



Camera S e r i a l  No. CM10A-005 HRE -- 

Rev A 

F l i g h t  Load No. A-  5  ----.--- 

Rev A 

Run No. 

A 

B 

1 

2 

3  

4  

5 

- - -- --- - -. 

Exposure  Numhcrs r :lev. C o n t r o l  Sample 
--- 

, -I 3A502 

3A301 

3A402 
3A501 t h r o u g h  3A465 

3A464 t h r o u g h  3A425 

3A424 t h r o u g h  3A403 
3A302 t h r o u g h  3A321 

3A322 th roug l l  3A361 

3A362 t h r o u g h  3A401 

Da te  

2 /19 /74  

2 /19 /74  

2 /19 /  74 

2 /19 /74  

2 /19 /74  

2 /19 /74  

2 /19 /74  



0 

excep t  t h e  d e s i r e d  wavelength band between 150 and 650A. This  

f i l t e r  d a t a  i nc ludes  manufactur ing,  t e s t  and e v a l u a t i o n  d a t a  re- 
l a t i n g  t o  t h e  aluminum f i l t e r  i n s t a l l e d  i n  t h e  camera p r i o r  t o  

f i l m  load ing .  These d a t a  were compiled by t h e  f i l t e r  manufactur-  

e r ,  Sigmatron I n c . ,  and t h e  Naval Research Laboratory ,  and i s  i n -  

c luded  f o r  r e f e r e n c e .  The c o n t e n t s  of  t h e s e  d a t a  a r e  a s  fo l lows :  

e Photograph of F i l t e r  ( s ee  F ig .  2-2) 

e Pinhole  Fogging Map ( see  F ig .  2 - 3 )  

9 Pinhole  Plugging Map ( see  F ig .  2 - 4 )  

s Manufacturing and Environmental T e s t  Data ( see  Data Shee t s ,  
Rev A Pages 2 - 1 2  through 2 -19 ) .  - 
Rev A o P r e f l i g h t  Transmiss ion Data ( see  Data Shee t ,  page 1 

( T h i s  d a t a  lost) 

s Post  F l i g h t  Transmiss ion Data ( s ee  Fig .  2 -5 ) .  

The p o s t  f l i g h t  measurements were performed a t  NRL by Code 7143. 

The p r i n t o u t s  of  t h e  reduced d a t a  ( s e e  Table 2-4) a r e  de sc r ibed  

be low: 

Key t o  t a b l e  of  measured t r a n s m i t t a n c e s  of t h e  ATM-2 A 1  f i l t e r s :  

0 

Column 1 Wavelength (A)  

Column 2 Although l a b e l l e d  llANG. I N C . l l  t h e s e  numbers 

i d e n t i f y  t h e  f i l t e r s  and t h e  p o s i t i o n  on that 

f i l t e r  a t  which t h e  measurement was made. A key 

t o  t h e s e  numbers i s  g iven  a t  t h e  t op  o f  each 

f i r s t  page. 

Column 3 Measured Transmi t tance .  

Column 4 Probable  E r r o r  of t h e  Measurement. 

Column 5 Probable  e r r o r  conver ted  to % e r r o r .  

Rev A 



Tiqure 2 - 2  Pi lo tonran! l  o r  Filter 



P I N H O L E  F O G G I N G  MAP / D A T E :  h??h 73 
4 bl f 

A T M - 2 -  98 

F i g u r e  2 - 3  P i n h o l e  Fogg ing  Map 



PINHOLE ,PLUGGING M A P  . . 

Filter I. D. NO. &M - 2 - 9 8  Operator:  

Plug M a t e r i a 1 : a ~  2-.'/8 Lot No. : 62-007 Exp. Date: 6-2-  74 



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

ATM FILTER DATA SHEET 
6 2 0 - 2 4 4  

FRAME NUMBE-H - - q . ~  
L 

.J'ramc Cata: 
Date Received '-1 - 5 - ''\.-,l By ' \-.-id< 

Certif ication P-- W ,-p F,.i \ \3 c, II: r z ~  
Cleaning: 

~ a t e L \  - \ - 7 ';.3- Operator kG% 

:ifrash: 
-1 -,,\fl .. ,-.\ .- . -4, - 

0-m 

\ 
- Lot O&\ .- 

Lot 

Bake .Temp. \r,co<:- 

2. Mounting: 
Information on separa te  sheet. 

3. Margining: 
~~t~ 17 - c;>Y--q.:%& Time m'3c Operator 2 - 4- 

Width . \ C J ~ . "  

4" Epoxy 

P,:x,y Lot T,=k-y<xa 
\\i\.,!l \ '3T Lot : h - T z , ~ ' ~ f +  - 

b\ \ LC . ~ o t  3G153c& - 
4. Prebalce Photograph: 

Date 8 -3.-72 Operator ' & H :*9. 
5. (ald Cycle: 

~ a t d q -  -,>GF2 -)->_. Operator 9 . ~ -  

T i m e i n \ C c $ S  Temp. --%-,"C. Time  Out \43\4% 

(1. Sanitizing Bake: 
a t  - \ -  Operator HL 3 & 
Tirne i n 1 3 ~ 0  Time out \&%cY B-2-7 9 
Temp. \- p;'c.- P r e s s u r e  c--1 o e , ~ ~  

7. P r e  Environmental Tes t  Photograph: 
~ a t c G . - 7 - 7 2  Operator  k\c\-,G 

P Environmental Testing: 
L 'Vibration and acoustic: D l t e  s- P, -7% Carrier QS ,L.-,, 

Vibration specs.  n-,q 1 .T \L,Q -\~-,--l 7- kn.T LA 

Acoustic specs.  ~X'JL > \ r ~ q  -ITS-> -tQ 
. .. 

9. P3st Environmental  Tes t  Photograph: 
Date @ - -  C;\-'7 2 Operator. 2-i2 'A disc12 . 



FOIL h.19 'li NTLNG 

6 2 0 - 2 4 4  

FOIL N U h I a E R  (i.?"] . . 

A'- 
\ k , c - - c ~ \  CIL- 

Operator ix C.- 

Epoxy 

\ .J 
Type Lot  Amt 

S3lvent -- Lot Amt 

Lot Arnt 

Frames 

Typcl R 7 - i ~  -a - 
Type- # Res. 

TY?e- 
11 rr Res.  

Type # Res .  

Type . # - Res. 
m 
1 y - p  # R e s ;  

Type # R e s .  

Type tf R e s .  

Trim 

Drrte ;T .- - 7 3. 

Time .- .- \ 3 .><-i 

Operator  =-& 

/.\ocn/ - fY R e s .  

# Res .  

# Res.  
1L  
TF Res. 

Jl r Res .  

# Res. 
!.I 
77 R e s .  

# R e s .  



3 -  I .  ; ,. " 

'-\ '3 /- ~$ ,~ . rx :  ;::a -(;--, SIG>'XTRL)N CARRIER: ' \ ,  . ! ;I , 
G- r * L d  ! L - d - 3  

a- -c - 7  & /. is; 1ca.1 .[.OCATIOX: 4?\- , , , , . . , .  

(3 . 
V I B X A T I O N  T E S T :  \Ti!'<.L - 7 \ ? \ + q -  \(3 

.C-? 

. . .  > - \o -7 0 

A C O U S T I C  TEST: - 7 ( cLC\- \ m ~  '3 - \ r :  - -To 

ITEhI NO. FILTER NO. 





:iVILJ &\ .I. 1 UJS C b W U y  . Lf A.VA! . 

' . ,  
SUSSTRATE - - . - - . . 

620-244 <&. - . . 
. Date j h9c 1 =J; h., Operator . 

&/A Glass ,-= sLc-4 e.A' Lot 

\ \  'b Cleaning m c t h * d ~ . 5 ( / ~ 1 , ) 1 . ? ~ f ~ ~  w - 1 ~  v o  / 7 c ~ < & o - . %  ,+ r . w r c  : . 
A L . ,  : . c,\~t, so. - .c~ IAz~<~?~v $1- - c-3 ' . 

Parlodion 

' TYP* 5 r c - J  ~ o t  ~ h ~ k - ~ i ~ m  - 
cc. ( b . . t  c,u..=-t L.=*),. Quantity 5 

Time 1 7 0 0  
Installation 

Time / / y o  ' Operator 
.-- , .Hr 

Date [ 9 . - ~ G <  
. . 

Method hltV* v a-1,- . a- 

\ / 

SOURCE 

Date ( 7  - 2 '7 ' Operator , . ' 3 r d  Run ' 
Tantalum lot: C G / 8 7 . . 

&rerial: Filament lot : ,-1- 7 3 0 :fl 
lot: 4 - C / T O  5 ,‘' lot: PO 17.7 7 lot: . 8 

'W -- 

DEPOSITION 

Date (i.. - 2 g Operator TIME PRESSURE : 
pump down ---- ----- - ------- ---- DATE [ -2Q - 

? / A  Ti". ?/A- ------------ ----- - - Bake out : Temp. - 
Star- Ti  pump --------------- ............................. /j?Y 5 .?..7F lo-& ; 
Till cold trap ----------------------.---------------------- . . - F. 
Flmrcscein source on; 6 ,&e~&r ~ , , r - - - - - - - - - ~ ~ ~ L " - ~ ~  ./300 7 -  5 fl'* - ' 
Fluorescein r u n :  Lot 57t-I-  \?  ~ h i i l c n e s s  b/? ------ " q  ? a r ~ f ~ - ~ , .  

1 0  /A z- ------ - To? SiO source on @ - - 
Bottom SiO source on @ . , Lot ------ - - - 
L1\! side plates :------------ -- ---------- -- ----- '-' , / 7 I O - 6 ;  

Ti  pump off ---..-. 1 - .... 1 ------------- z 5 3 i - " , C = -  r t ~ - 7  . 

Source on ............................................... /A& 3 ( 0 - I  j ' 
+ *r 

se t  1 3 0  , L Run Q : ? f i . ~  5- - . 1 Y L , ~  7,o 'C'? -C i I 1 
c rys t a l  frecpcncy . lo to_ / .  # 17 I 

Warm q-~ plates --------- ............................ 1 l : l O  g ~ f l f o - ' :  
Substrate Removed --------------. Dzte - (n-zP/ . ' /r3 0 . 

. .'~ , 2-16. 1.. . . a .  



SCREEN ( EET 

D a t e  "-'\-.5 - 75 )  O p e r a t o r  c b-.: ..? 

L o t  \I,\--\=\ L+ il, 

~ i n e s /  I n c h  ,3r.. 

T h i c k n e s s  ' C - ~ . ~ . C - -  " 

O r i e n t a t i o n  \'a C>.L~-C~=,L 

H e a t  T r e a t m e n t  

F i x t u r e  1Y 3 
D a t e  7-S-7-  O p e r a t o r  10, - 2  
T e m p e r a t u r e  s c ~ @ t  
Time \b,.\cr 

Method \?L&.&,-,\\,, 
I! B a a  L:r6c\Cc b.7 G ~ X  l. L 

I 

r: Comments 
.I 

S c r e e n  M o u n t i n g  

F i x t u r e  A 
D a t e  7-57 1% O p e r a t o r  Q ( , ~ f 2 -  

~ e t h o d ' % ,  q L r .  c.- GI. ell? 
ct 

S c r e e n  I n s p e c t i o n  

D a t e  y'fj-y$ O p e r a t o r  

Comments Oc %=r\Q7 

P o l y e t h y l e n e  P r e p a r a t i o n  ' .  
Mount ing  7- 5-7'3 

S p r a y  C e m e n t i n g  i 
D a t e  - 5 -72 O p e r a t o r  p& 

I 

Cement 
I 

- I 
Epon M i x t u r e  Amount ~@cc. c , c -  q- q4 . - .,- 
Epon 8 2 8  L o t  \LPbau3 3 . 4 %  

C h l o r o f o r m  L o t  urn354 9 6 . 6 %  

Versamid  M i x t u r e  Amount R c c  c.. 5 K- c\----ab.--~ 

V e r s a m i d  1 2 5  L o t  \yAra~,  
= I  

C h l o r o f o r m  L o t  U c $ = e \  
I 9 6 . 6 %  

D a t e  Mixed 7 - %--?a O p e r a t o r  RL ,q 

S p r a y i n g  

Tank P r e s s u r e  &L? p a r  

I 
F l u i d  P r e s s u r e  SO 1 
A t o m i z i n g  P r e s s u r e  ' 30 I 
D e l t a  F r e q u e n c y  /R a H7 ! 
S e v e n  M i n u t e  Bake Time -. KB /do+ 
P r e s s i n g  P r e s s u r e  % P€?F 
P r e s s  F i x t u r e  Runber  , 
R e l e a s i n g  . 
Remove f r o m  p r e s s  f i x t u r e  and r r e p a r c  f o r  r c l e z ~ ~ .  

D a t e  1-1-b.73 T i n e  s-0 O p e r a t o r  2% 

R e l e a s e  B a t h  

D a t e  &y//Iz~ime f Y J 6  O n c r a L n r  x&,y I 
S o l v e n t  L o t  J P a c / ~ 3  - 
Remove f r o m  r e l e a s e  b a l l :  and s t o r e  z '  o ' 1 
D a t e & 7 k p h t T i m e J X / c P  O l e r a l o ~  &&/? i, 
Wash S o l v e n t  I.nt - ,/P~J-/o 7 * 

c & r P  L n t J S - -  i 





This information not s u p p l i e d  



This information not 
supplied 



This  i n fo rma t ion  n o t  s u p p l i e d  



Table  2 - 4  
P o s t  F l i g h t  Measurements 

11 
SL4 ATM F ILTERS DoWoAo MEASURE0 8 MARCH 1 9 7 4  
P I  L T E R  CAMERA 1 D E N T I F T C A T I O N  
-+2854--- - . ,AOO6- 1 1 (END NEAR NUMBER) 

12 ( CENTER 1 mJ 13.(END AWAY FROM NUMBER) 
ATM-2-98 2 1 t END NEAR NUMBER) 

22 ( CENTE'R 
2 3 ( E N D  AWAY FROM NUMBER) 

VODAR lP21+SS l O K V  35 PPS 200 MICRON S L I T S  
L I G H T  SOURCE PARAMETERS ARE*  ARGON LEAKE S E T T I N G  ADUSTED FOR MAX READING ON 
D E T E C T O R o L l G H T  SOURCE PUMPING USED WHEN INCREASED SIGNAL COULD ee O B T A I N E D  

WAVE LEN. ANG. l N C e  REFLEC PROB. ERR. PERCENT ERRe CHEMo SVM 

704 1 3 0 0 0  0 . 0 5 1 5 9 0 7  0 0 0 0 0 1 8 9 2  0037 A L  
704 12.00 0 o 0497525 0 . 0 0 0 2 1 8 2  0.44 A L  
704 1 GOO 0 0464272 0 0003355 0072 A L  
704 21 000 0 0 0 5 3 9 1 6 8 ,  00 0003277 0.61 A L  
704 22000 0 o 0565737 0.0003182 0056 A L  
704 23.00 0. 0505680 00 0002638 0052 A L  
704 V - 548 NCSI AL 

685 1 3 0 0 0  0. 0480390 0.0002946 0.61 A L  
60: 1 2 0 0 0  0 0 0 4 9 1 9 5 R  0 0003788 0077 A L  
685 11.00 0 0462994 000003569 0077 A L  
685 2 1 0 0 0  0 0566552 00 0005632 0099 A L  
685 22.00 0.0581333 00 0003884 0067 A L  
685 23.00 0.0554784 0.0005417 0.98 A L  
6a5 V = 587 NCSl A L  



549 NCSI A L  

513 13.00 0.2089476 0.0010030 0.48 A L  
513 12.00 00201 1 1 0 0  0.00087 93 0.44 AL 
513 11.00 0.1842061 0 0008052 0.44 A L  
513 21.00 0 2050903 000010322 0.51 AL 
513 22.00 0.2197767 Oa0007394 0.34 A L  
513 23.00 0 1954985 0e00098S6 0.50 A L  
513 V = 859 N C S I  A C  



0.28 
0024 
0.2'8 
0.27 
0029 
0.36 

V a 536 NCSl 

. 0.30 
0029 - 
0.35 
0029 
0028 
0.27 

V .r 533 NCSl 

0036 
0028 
0028 
0.37 
0.33 
0040 

V m 601 NCSA 

0043 

.- 0038 
0031 
0.40 
0 044 
0039 

V = 610 NCSA 

0.50 
, 0.56 

0.61 
0.54 
0.54 
0.57 

V *. 686 NCSl 



A L  
A L  
A L  
A L  
A L  
A L  

705 NCSI  A L  

A L  
A L  
A L  
A L  
A L  
A L  

603 N C S I  A L  



V = 561 N C S l  A L  

0020 A L  
0.23 A L  
Om27 . A L  
0031 A L  
Om34 A L  
Om28 A L  

V = 513 N C S l  AL 

A L  
A L  
A L  
A L  
A L  
A L  

646 NCSI A L  

0 l 77 A L  
0072 . .. A L  
0060 A L  
Om61 A L  
Om69 A L  
Om52 A L  

V = 608 NCSl AL 

Om89 A L  
0 0 7 0  A L  
Om82 A L  
0.74 LIL 
Om74 AL 
1 m36 A L  

v = 688 NCSl A L  



Between Columns 5 and 6, entries of the type "V = 750NCJlff 

are for the operator's information only. 

Column 6 Chemical symbol designates the metal of which the 

filter was made. 

From 5 to 11 lines are used at the top of each first page to de- 

scribe the items being measured and the conditions of measurement; 

i.e., type of monochromate, light source, etc. 

2.6 CN,lERA HISTORY 

The camera Life History consists of a liistorical record (see 

Table 2-5) of the camera from the beginning of its production 

functional testing to the period of crew compartment fit function 

(c'F') testing. 

Operating Cycles 

Column No. 1 identifies total operating cycles and starts with 

the initiation of production functional tests. This is the point 

where the camera has become an assembled and adjusted end item. 

For both cameras the number of cycles relates to the number of 

film holders transferred from the upper level to the lower level. 

The number of film exposures for the S082B camera is acquired by 

multiplying this number by eight. 

Column No. 2 identifies the number of operating cycles since the 

last major relubrication was performed per maintenance specifica- 

tion 37102 (S082A) and 37103 (S082B). 

Column No. 3 identifies the number of operating cycles since the 

last lubrication of an area exhibiting a failure condition 

possibly related to lubrication wearout. 



'Table 2 - 5  

S/N A - 0 0 5  HRE 

F I L M  CAMERA L I F E  HISTOr tY 



CAMERA SER. NO. A-UU5 Page ) o f  -5- 

Environment 

Ambient - 
c l e a n  rocm 

Ambient - 
l c l e a n  rocm 

,Ambient - 
c l e a n  room 

Ambient - 
c l e a n  room 

Ambient - 
c l e a n  room 

Ambient - 
c l e a n  room 

1  x 
t o r r  (200 c. 

Camera 
C o n f i g u r a t i o n  

23740, Rev 
3636~1,  Rev B  

54360, Ker S 
23810, !:ev Y 
34360. Rev 5 

23810. Rev .AD 
2374:. Rev AG 
2381.. Rev J 
50535, Rev A 
50537, Rev C  
33788, Rev G 

34360, Rev V 
11726, Rev D 
22721, Rev T 
23810, Rev 
23740, Rev 

:3811, Rev L  
23810, Rev AM 
23823, Re\ E 
!0530, Rev C  
-3740. Rev AE 
29344, Rev E 

C o n f i g u r a t i o n  
e r i f i e d  t o  

Remarks 

ABSo significant p r o b -  
lems e n c o u n t e r e d .  

Focal  p l a n e  ohay on 
nex  s e t - u p .  

Camera c o n f i g u r a t i o n  
v e r i f i e d  t o  CIL, Rev 
ti on 5-10-71 .  Re- 
per formed f u n c t i o n a l  
t e s t  (35854, Rev C).  

%!icrosk.i tch For 
motor s t o p  i s  cocked 
a t  an a n g l e .  Re- 

AHperformed f u n c t i o n a l  
A J t e s t  [558:4, Rev G). 

Lubcd c o r n e r s  o t  a l l  
f i l m  h c l d e r s .  P a r t  No. 
22287, p e r  Rev K. Es- 
capement pawls ,  P a r t  No. 
'3751 r e l u b e d  a f t e r  
v i s u a l  i n p e c t i o n  of a l l  
a c c e s s i b l e  l u b r i c a t e d  
a r e a s .  See  XMR. 

Type o f  
L u b r i c a t i o n  on  

F a i l u r e  4rea  

Poly imide  p e r  
BPS 18.07 4 
b u r n i s h e d  )log2 
p e r  BPS 1S.O-. 

of  camera] ylIL. 

F a i l u r e  
Cause  

I n a d e q u a t e  t e s t  
f i x t u r e s .  

Motor d r i v e  mi- 
c r o s w i t c h  f a i l e d  
t o  a c t u a t e .  

F n i l u r e  
Mode 

N/A 

X/A 

Focal  
p l a n e  
o u t  -of  - 
s p e c  

S/A 

N I A  

N/A 

26890Motor 
d r i v e  
went t o  

c l u d i n g  
t h e r m a l  vac-  
cum). 

Normally c l o s e d  
c o n t a c t s  (non-  
f u n c t i o n a l )  were 
c o l d  welded d u e  
t o  a p p a r e n t  
b r e a k  i n  s w i t c h  
s e a l .  F a i l u r e  

c o u n t e r . o c c u r r e d  on 9 0 t h  
CY. 

2.25 
s e c  i n -  
s t e a d  
o f  1.9. 
No f i l m  
advance 
on 

D a t e  

10-21-70 
11-05-70 

11-10-70 
11-17-70  

11-18-70  

02-23-71  
03-16-71  

06-09-71  
08-02-71 

08-05-71  
10-04-71  

10-05-71  
10-06-71  

I I may have  been 
r e s u l t  of cocked 
p o s i t i o n  o f  m i c r o  
s w i t c h .  ( S e e  
6 - 9 - 7 1  e n t r y . )  

I I 

F a i l u r e  
C a r r e c t i v e  A c t i o n  

F i x t u r e s  improved 
t i n s t a l l e d  on 
s u r f a c e  p l a t e .  
Check d e l e t e d  from 
35854 and put  i n  
1&T p r o c e d u r e s .  

Swi tch  r e p l a c e d .  
Break i n  s e a l  a t  
wabble-{ram cup  

T e s t  
n e s c r i - t i o n  

P r o d u c t i o n  
- F u n c t i o n -  
a 1  (35854) 

P r o d u c t i o n  
- I n c o r p o r -  
a t e d  EO's. 

P r o d u c t i o n  
- Recheck 
o f  f i l m  
f o c a l  p lane .  
(35854) 

P r o d u c t i o n  - I n c o r p o r -  
a t e  r e t r a c -  
t o r  mod. & 
v a r i o u s  
EO's. 

P r o d u c t i o n  
- I n c o r p o r -  
a t e  bow 
s p r i n g  mod. 
4 v a r i o u s  
EO's. 

P r o d u c t i o n  - I n c o r p o r -  
a t e  new cam 
a s s y  6 v a r -  
i o u s  EO's. 

P r o d u c t i o n  
- F u n c t i o n a  
(35854) i n -  

T e s t  
L o c a t i o n  

BBRC 

BBRC 

BBRC 

BBRC 

BBRC 

BBRC 

BBRC 

Nonconf. 
R F ~  S 3 .  

N/A 

N/A 

NMR 25918 

N/A 

R I A  

YMR 26890 

.YMR 

~ l y e r a t i n e  

1  

471 

516 

516 

e68 

lb07  

1758 

- 
3 1 n l  

C y c l e s  

2 

I 

3  

(Pawls)  

I 

/ 40.3 405 
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New microswitch po- 
sition criteria 
added to adjustment 
specification 35360. 

See NMR 26649 and 
Engrg Report E5405 
71.057 for details. 

Camera 
Configuration Environment 

Ambient - 
clean room 

vehicle 
dynamics 4 

floh 
random - 3 
axis. lligh 
1 minlaxis; 
LOW 4 mi[./ 
axis. 

! Revision A dated 

Type of 
Lubrication on 
Failure Area 

Folyimide per EPS 
15.07 4 burnished 
FloS2 per BPS 1S.O:high 

2-4-72 

,)peratin$ Cycles 

I 

Test 
Description 

147 - Pre- 
Qual (30558) 

IET - Qua1 
Vibration 
(305591 

Date 

10-05-71 
10-06-71 

10-06-71 

10-06-71 
10-15-71 

Failure 
C~rrective Action 

Due to escapement 
failure th: es- 
capement system 
was changed to a 
rolling ratchet 
design. 

WonconE. 
RF? N3. 

N/A 

IMR 26849 

Test 
Location 

BBRC 

8BRC 

3 

403 

1087 

1 

2182 

2806 

2 

424 

1108 

23740,Rev 
(See CIL, 
Rev M) 

Failure 
Mode 

N/A 

iio 
trans- 
port 
67th c 
of 
ond 
film 
load 
after 
vihra- 
tion. 
(Es - 
capemnt 
didn't 
release 
carrier) 

AP.Drive Gear. 23742-1, 
replaced due to wear 
condition (probably 
from vibration). 
Cam shaft outboard 
support bearing re- 
placed due to bri- 
nelled condition. 
Feed claw lube looks 
okay. 

1087 

1638 
(cam: 
503 

(esci 

11-17-71 
12-02-71 

Failure 
Cause 

Escapement mech- 
anism operating 

onnargins are 
apparently not 

s e c ~ ~ o m ~ a t i b l e  with 
marginal pawl/ 
ratchet lub con- 
ditions. 

5 

2866 

J 

PI 

1108 B3RC Ambient - 
clean room 

Ambient - 
clean oom E 
1 x lo-! torr 

Ambient - 
clean room 

1638 

--- 

3396 

3423 

12-06-71 
12-07-71 

12-08-71 

X/X  Production-NMR 
Incorporate 
new escape- 
ment design. 

BBRC 

BBRC 

26849 

N/A 

Production- 
Functional 
(35854) in- 
cluding 
thermal 
vacuum. 

IET - Pre- 
Acceptance 
(305581 

' ' 

N/A 

N/A 
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Back p l a t e  s p r i n g s  
i n s t a l l e d .  

Camera hand- 
c a r r i e d  t o  MSFC. 

Camera 
C o n f i g u r a t i o n  

30360, ~ e v  R 

- 

Environment 

Random V i -  
b r a t i o n  

1  x l o - 5  t o r : .  

Ambient - 
Clean  Room 

Ambient - 
Clcan  Room 

Ambient - 
Clean Room 

Ambient - 
C l e a n  Room 

Ambient - 

I Clean Room: 
X a x i s  rando  
v i b r a t i o n ;  
1  x  10-5  t o y  
~ a c u u m  

F a i l u r e  
C o r r e c t i v e  A c t i o n  

Load d e s i g n a t i o n  
p l a t e  put  on hach 
o f  camera t o  p r c -  
v e n t  load  m i s i n -  
t c r p r c t a t i o n .  

S p e c i a l  l o a d  of 15 
h o l d e r s  i n  f i e l d  
t e s t s  d i s c o n t i n u e d .  

4-26-72 

Mode 

2 6 9 7 0 t x c e s -  
s i v e  
d r i v e  
t ime  on 
5 7 t h  cy 
or  com- 
s l i a n c e  
.un . 

N/A 

S/A 

N/A 

- ' a i l e d  

Y o n c o n f . F l i l u r e  
Rpt W 1 .  

N /A 

N / A  

N/A 

YSFC NR 
- 

t a l  a c c e p -  
/ l a n c e  t e s t s  
(30561. 
30559 
30560 'and 
30561 

Date  

12-09-71  

12-10-71  
12-15-71  

12-15-71  

1-04-72  
2-01-72  

R e v i s i o n  

1-19-71  
3-24-72  

F a i l u r e  
Cause 

One e x t r a  f i l m  
h o l d e r  i n  uppcr  
s t a c k .  

Unknown - camera 
r e t u r n e d  t o  BBRC 

Type o f  
L u b r i c a t i o n  o n  

F a i l u r e  Area 

- 

;) 

p1 

3-24-72 
4-24-72 

4-25-72  

T e s t  
L o c a t i o n  

BBRC 

BBRC 

BBRC 

MSFC 

B  dat,:d 

FISFC 

O ~ e r a t i n g  

1  

3085  

53'41 

5904 

3'404 

190LI 

1 9 8 0  

3432  

T e s t  
n e s c r i c t i o n  

.ST - Vibra-NFIR 
t i o n  (305591 

.&T - T h e r -  
l a 1  Vacuum 
,30560) 

.ET - rest 
'-herma1 Vac- 
lum 1305611 

' l i g h t  ATbl 

!> J u n e  1972 

S-OBZA F l t  
I n s t r u m e n t  

IhIR 27193 

I'E'R 27193 

BBRC 

BHRC 

2 

2146 

Alignment 
Checks 

F a i l u r e  
a n a l y s i s  

Supplemen- 

C y c l e s  

3  

2140 
[Cam 
1011 
( t s c ,  

~ o l d e r s  

S p e c i a l  l o a d  of 
f i l m  h o l d e r s  f 1 5  
e a .  i n  f r o n t  o f  
t o p  dummy s p a c e r  
~ i t h  n o  l ~ o l d e r s  
~ e h i n d  s p a c e r )  
p e r m i t t e d  s p a c e r  
i n t e r f e r e n c e  v i t l  
s h u t t l e  o p e r a t i o r .  
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Camera used d u r i n g  
t h i s  p e r i o d  f o r  AST, 
AST-all  p l u g s  o u t  
and ~ 2 ~ 2 .  

Flaintenance c y c l c s  
t o  be reduced  t o  
e v e r y  2000 c y c l e s .  

.. .- 

-- 

Maintenance  was p e r -  
formed and Camera was 
R e t e s t e d  p e r  NMR 27350 

.. -- 

. 

Camera 
C 3 n f i g u r a t i o n  

I 

Date  

4-25-72  
5-17-72  

5-22-72 
6-02-72  

11-07-72  BBRC F a i l u r e  Camera Broken B e a r i n g  

11-30-72  I n v e s t i g a -  27781 F a i l e d  
t i o n  and t o  Cycle  
Re-accept -  Dur ing  
a n c e  Loading 

- .  

6-02-72  
6-11-72  

R e v i s i o n  

06-15-72 
10-16-72 

10-17-72 

l l - 0 b - 7 2  

T e s t  
L o c a t i o n  

NSFC 

LIBRC 

EO t o  Loading 
P r o c e d u r e  139384 
S t a t i n g  t h a t  t h e  
Camera s h a l l  n o t  
Be O p e r a t e d  w i t h  
t h e  B a i l s  D e - a i -  
t i v a t e d  

BBRC 

C d a t e d  

BBRC 

KSC 

T e s t  
D e s c r i - t i o n  

S u p p o r t  o f  
F l t  ATM 
Sys temp 
T e s t  

F a i l u r e  
a n a l y s i s  

4482 

-- 

4000 cy 
main tenance  
(dug 37102) 
- . - .. . . . . -. 

1 5  F e b r u a r y ,  

4000 C y c l e  
blaintenancc 

. . . . . . . . . . 

S u p p o r t  
F l i g h t  I n -  
s t  rumen t 

Nonconf. F l i l u r e  F a i l u r e  
RF? N3. Mode Cause 

MSFC NR 
AllY-15691 r e t u r n e d  t o  BBRC. 

Clean 
Itoonl 

- .. - .  

--- 

F a i l u r e  
C o r r e c t i v e  A c t i o n  

hew c l e a n i n g  p r o -  
c e d u r e  b e i n g  im- 
p lemented .  Camera 
i n s p e c t e d  f o r  
e v i d e n c e  o f  b u r r s  
and l o o s e  c h i p s .  

b#R 27350 

Tile probleln h'as caused  
by o p e r a t i n g  t h e  Camera 
h . i th  t l rc  Eail Arms de 
a c t i v a t e d  by t h e  b a i l  
Iloi~Ls . 

-.--- 

hMR 27350 

1973 

NMR 
2735C 

- - - 
DRW 370 
COF1-058 

- -- -. . - - -- 

Sib  corn 
p l i a n c e  
run .  

O p e r a t i n g  

1  

3bS7 

3707 Fletal  c h i p  
L0.026 x 0.009 x 
0.045)  found 
between r a i l  and 
r e t a i n e r  which 
p r o b a b l y  caused  
h o l d e r s  t o  n o t  
move on r a i l  and 
s u b s e q u e n t  s t o p -  

.. . 

- . 
:amera 
F a i l e d  
t o  Cyc:e 

Type o f  
Lubrication o n  

F a i l u r e  .Area 

page  of s h u t t l e  
o p e r a t i o n .  

- - - -. . -. 

Environment 

Ambient - 
Clean Room 

Ambient - 
Clean Room 

5707 

4470 

. .- 

4 4 7 8  

2 

. 

- - . 

-- - -- . 

C y c l e s  

3  

Ambient - 

Clean  Room 
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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. Description 

NPI 425 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 MoSZ (mechanical adhesion 

or 18.06 only). 

BPS 18.07 BBRCfs 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  d iode  a r r a y  and 

a l e n s  assembly.  The d iode  a r r a y  sys tem p r o j e c t e d  b i n a r y  coded 

dec imal  time o n t o  t h e  f i l m  c h i p  f o r  exposures  o f  0 . 2 5  second o r  

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

s h u t t e r  open and 1 3  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  mi s s ion  e l a p s e d  

t i m e  (MET) and i s  f u r n i s h e d  by an ATM on-board  computer.  This  

computer  t ime v a r i e d  from Greenwich Mean Time ( G M T )  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  upda t e s  by 

ground command. These upda t e s  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 ,  d a t e d  March 26 ,  

1974.  

R e v A  DOY Day of  Year 

EXP TIME Dura t 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  s p e c t r o g r a p h  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 
ATTN OF. MO-1-35-74 

NATIONAL AERONAUTICS AND SPACE ADM~NISTRATIO~J 
GEORGE C. MARSHALL SPACE FLIGHT CENTER 
MARSHALL S P ~ C E  FLIGHT CENTER. ALABAMA 35fi12 

March 26, 1,9?4 

TO: Distribution 

FROM: MO- I / Harvey Golden 

SUBJECT: ATMDC Timer Updates 

Enclosed i s  a l i s t  of ATMDC timer updates. These updates were 
taken from the MDRS Position Log a t  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 list 
they should be directed to Steve Bales of the Flight Computer Section 
(483-342 1) a t  JSG 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 m 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 i s  a l is t  of clock updates and explanation a s  well as  
can be deciphered from the MDRS Position Log. These times were 
provided to MDRS by ASCO as he completed each timer update. 
All Delta updates a r e  negative values. 



GMT OF 
CLOCK RESET -. ZERO SET TIME 

DELTA 
UPDA'I'E --.- - 

1 ' " - n ..,ec 
- 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 

Timer B update 
Timer B updat:: 
Timer A update over HSK 
Timer B selected 
Timer B update 
Timer A selected 
Changed from a timer in 

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 

Enclosure 
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D A T E  

D E C  25973 
D E C  26973 
DEC 26973 
DEC 26973 
D E C  27973 

D E C  27973 
D E C  27r73 
D E C  27973 
DEC 27973 
DEC 27973 
DEC 27.73 
D E C  28973 
D E C  2 8 ~ 7 3  
D E C  28973 
DEC 28973 
DEC 26973 
D E C  29973 
DEC 29.73 
DEC 30973 
DEC 30973 
DEC 30973 
D E C  30r73 
DEC 3 1 e 7 3  
D E C  3 1 r 7 3  
J A N  1 9 7 4  
J A N  1 r 7 4  
J A N  1 9 7 4  
J A N  1 9 7 4  
JAN 2974 

J A N  2 9 7 4  

J A N  2974 

J A N  3974 
J A N  3 9 7 4  
J A N  3 r 7 4  
J A N  4974 

J A N  4974 
J A N  4 9 74 
J A N  5974  

J A N  5974  

J A N  5974 
JAN 6 9 7 4  
J A N  6974  

J A N  7 9 7 4  
J A N  7974 

J A N  8974 
J A N  R e 7 4  
JAN 9 r 7 4  

JAN 9974  

J A N  10974 
J A N  1 0 9 7 4  

DOY S H U T T E R  

2 O H  8 M  
5 H  1 5 M  
5 H  1 7 M  

1 7 H  24rvl 
2 H  3 9 M  

?H 40hn 
1 3 H  4 2 M  
1 3 H  4 7 M  
1 5 H  1 5 M  
1 6 H  4 h M  
1 h H  5 7 M  

1 H  5 5 V  
1 H  5 6 M  

1 4 H  2 9 M  
1 4 H  3 2 M  
1 9 H  3 2 M  
1 3 H  3 6 M  

1 3 H  3 7 M  
1 3 H  7 M  
1 3 H  9 M  
1 3 H  1 4 V  
1 3 H  1 h M  
2 1 H  4 3 M  
2 1 H  5 0 Y  

2 H  1 3 V  
2H 1 4 M  

1 4 H  4 0 V  
1 4 H  4 2 M  

2 H  1 2 M  
1 5 H  2 9 M  
1% 3 0 M  
1 3 H  l 6 v  
1.3H 1 7 M  
1 R H  35M 
1 2 H  32v 
1 2 H  3 3 M  
15H 3 9 M  
1 2 H  7 M  
1 2 H  ' 8 M  

1 9 H  3 8 M  
1 4 H  1 8 M  
1 4 H  1 9 M  
1 3 H  3 7 M  

1 3 H  3 8 V  
1 3 H  hY 
1 3 H  7 M  
1 2 H  1 4 M  
1 2 H  15u 

O H  5 6 M  
O H  5 7 M  

O P F N  

4.75s 
6.005 
1 . 0 0 s  

38 . 25s 
23.005 
C;9 255 

3.005 
1 6 . 2 5 s  
l n . 5 O S  

1 . 0 0 s  
1 . w ~  
9 b 7 5 S  

2R.SOS 
2.255 

52.25s 
3 0 . 0 0 S  
1 l r O O S  
55.005 
47.75s 

7.25s 
34 1005 
1 1  b 7 5 S  
2 R . 7 5 S  
3 0 e 0 0 S  
3 1  m5OS 
59 50s 
39.00s 
7.25s 

1 2 . 5 0 s  
1 4 0 ' 5 0 S  
35.75s 
2.50S 

1 4 . n o s  
1 9 . 5 0 s  
35.75s 
4 7 . 2 4 S  
42.50s 
I h e 7 5 S  
33.00s 

1 . 0 0 s  
1 3 . 7 5 5  
27 75s 

2 25s 
1 9 . 2 5 5  
?0.25S 
tt 1 . 7 5 s  
72.nns 
4 1  m 5 3 S  
4 4 . 5 0 5  
56.755 

3 - 4  

C L O S E  EXP T I M F  WAVELENGTH 

SHORT 
L O N G  

S H O R T  
SHORT 

L O N G  
S H O R T  

L O N C  
L O N G  

SHORT 
SHORT 

L O N G  
L O N C  

SHORT 
L O N G  

SHORT 
SHORT 

L O N G  
S t i O R T  

L O N G  
SHORT 

L O N G  
SHORT 
SHOQT 
SHORT 

L O N G  
SHORT 

L O N G  
SHORT 
SHORT 

L O N G  
SHORT 

L O N G  
YHORT 
S Y Q R T  

L O N G  
SHORT 
SHORT 

LONG 
SHORT 

L O N G  
L O N G  

S H O R T  
L O N G  

S Y O R T  

L O N G  
S H O R T  

L O N C  
SHCIQT 

L O N G  
S H O R T  
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F I L M  N R  D A T E  

J A N  
J A N  
J A N  
J A N  
JAN 
J A N  
J A N  
J A N  
J A N  
J A N  
J A N  
J A N  
J A N  
J A N  
J A N  
J A N  
JAN 
J A N  
J A N  
J A N  
J A N  
J A N  
J A N  
J A N  
J A N  
J A N  
J A N  
J A N  
J A N  
J A N  
J A N  
J A N  
J A N  
J A N  
J A N  
J A N  
J A N  
J A N  
J A N  
J A N  
J A N  
J A N  
J A N  
J A N  
J A N  
J A N  
J A N  
J A N  
J A N  
J A N  

DOY S H U T T E R  O P E N  C L O S E  E X P  T I M E  W A V E L E N G T H  

L O N G  
SHORT 
S H O R T  
SHOQT 
SHORT 
S H O R T  
SHORT 
SHQRT 
S H O R T  
SHORT 
SHORT 
S H O R T  
SHORT 
SHORT 
SHORT 
SHORT 
SHORT 
S H O R T  
SHORT 
SHORT 
SHORT 
SHORT 
SHORT 
SHORT 
SHORT 
S Y O R T  

. SHORT 
S H D P T  

L O N G  
S H O R T  

L O N G  
L O N G  

S H O P T  
L O N G  

L O N G  
SHORT 

L O N G  
SHORT 

L O N G  
S H O R T  
SHORT . . 
S H O R T  

L O N G  
SHORT 

L O N G  
L O N G  
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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 l e  i n  t h e  ATM S t a f f  Support  room a t  JSC. 

One o f  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  

c o n s o l e  was t o  r e co rd  i n fo rma t ion  i n  suppo r t  o f  each  frame o f  

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

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

Rev A u s e d  t o  r e c o r d  t h e  t ime of each s h u t t e r  opening ( a c c u r a t e  t o  one 

minu te  o f  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  nece s sa ry .  

A t  t h e  conc lus ion  o f  t h e  Skylab Program, t h e  exper iment  l o g  books 

were compared frame by frame w i th  e n g i n e e r i n g  d a t a  compiled a t  

JSC and MSFC, and w i t h  each  i n s t r u m e n t ' s  i n t e r n a l  d iode  a r r a y  

i n f o r m a t i o n .  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 o f  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  o f  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 i g n e d  frame number t h a t  i d e n t i f i e s  t h e  miss ion  and i n s t rumen t  

a s  w e l l  a s  t h e  sequence i n  which each  frame was t aken .  A l l  o f  

t h e  remaining columns were t aken  d i r e c t l y  from t h e  exper iment  l o g  

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  d e s c r i b e d  

above.  Comments from t h e  exper iment  l o g  books a r e  recorded  i n  

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

620- 2 4 9 ) .  

The g l o s s a r y  i n c l u d e d  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  well a s  t h e  name o f  each  

numbered JOP. 

Rev A 



MED Book Glossa ry  

X r e p r e s e n t s  a number a s s i g n e d  by t h e  p l ann ing  committee o r  by 
NOAA : 

BSP 

BSX 

CAL 

CHX 

EFR 

ELB 

F X X  

J O P  1 

JOP lA* 

J O P  1A-1* 

J O P  2 

JOP 3 

J O P  4 

J O P  5 

J O P  6 

J O P  7 

J O P  8 

J O P  9 

J O P  10 

J O P  11 

JOP 1 2  

J O P  1 3  

JOP 1 4  

JOP 15 

JOP 1 7  

JOP 18 

JOP 19 

JOP 20 

J O P  2 1  

JOP 24 

J O P  25 

B r i g h t  Spot 

B r i g h t  Spot and Number 

C a l i b r a t i o n ,  T a r g e t  Unspec i f i ed  

Coronal  IIole and Number 

Emerging Flux Region 

E a s t  Limb 

Fi lament  and Number 

Chromospheric Network 

Near Sun Cen te r  ( R  < .5R.) 

S t e p  One o f  JOP 1 A  

Ac t ive  Regions 

F l a r e s  

Prominences 

Limb P r o f i l e  S t u d i e s  

Synop t i c  Observa t ions  

Atmospheric E x t i n c t i o n  

Coronal  and Disk T r a n s i e n t s  

S o l a r  Wind 

Lunar L i b r a t i o n  Clouds 

Chromospheric O s c i l l a t i o n s  

C a l i b r a t i o n  

Night  Sky O b j e c t s  

S o l a r  E c l i p s e  

Coronal  Holes 

B r i g h t  Spot 

Comet Kohoutek 

Alfven Waves 

Rapidly  Changing Coronal S t r u c t u r e  

Time V a r i a t i o n s  i n  Coronal S t r u c t u r e  

L a t i t u d e  V a r i a t i o n  o f  Coronal S t r u c t u r e  

SO55 Maxi Ros t e r  



JOP 26 

JOP 27 

K 

KC 

KN 

KT 
LBX 

LB 

LSX 

NCX 

NP 

Rev A OBS 
PXX 

QL 

QRX 

Q R 
Rev A S 

Rev A SXX 
SC 

Rev A SGL 

SP 

UNA 

UNK 

VEL 

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. 
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DATE T I M €  F I L M - S T P I P  n/F1 JOP-ST PR f G T  EXP WVL 

DEC 2n 36?:01:'6 
n m  38 3 ~ 2 : 1 4 : 2 9  
nEC 38 36?:1@:?3 

QEC 36 362:19:3? 
QEC 29  363:13:?6 
nrc 29  3 6 ~ : 1 3 : 3 7  

nEc 3n 364:13:07 
nEc 3n 3 6 4 : 1 3 : ~ 9  
DEC 30 364:13:14 

nEc 30 36~:13 :1G 
nEC 3J 365:21:43 
DEC 31 365:21:50 

J A F . '  1 1:02:13 
J A N  1. 1:02:14 
t J A F  Y 1 :14:40 

J A N  1 1 :14:4? 
J A F !  2 2:02:12 
J A W  3 7:15:?9 

J A h l  3 3:18:35 
J A F '  4 4:12:32 
JAF; 4 U:12:33 

3A-301 607 EVA UNK :03.5S 
3A-302 613 06 -1 O 1 A  SC 1:02 L 
3A-303 613 06 -1 O 1 A  SC :20 S 

3A-304 6 2 1  sGL SC :09 S 
38-305 627 06 -1 o l A  SC : 5 9  L 
38-306 627 0 6  -1 O l A  SC :19 S 

3A-310 636 IRA-? 30 K 10 Z O O  S 
3A-311 636 18A-2 30 U 23:49 L 
3A-312 642 0 6  -1 O I A  SC :59 L 

3P-313 642  06 -1 O l A  SC :20 S 
3A-314 650 06 -1 01A SC : 59  L. 
38-31.5 650 06 -1 O l A  SC :19 S 

3A-316 653 SGL SC 110 S 
3A-317 665 06 -1 O l A  SC :59 L 
3A-316 665 06 -1 01A SC :19 S 

36-319 680 06 -1 01A SC :59 L 
3A-320 680 n6 -1 O l A  SC 819 S 
38-321 680 06 -1 f t 1 A  SC :59 L 

3 A - 3 2 5  704 06  -1 01A SC 859 L 
34-326 704 06 -1 01A SC :19 S 
3A-327 712 06 -1 O l A  SC 859 L 

3P-337 760 O R S  SC 129 S 
3CI-338 772 06 -1 O l A  SC :59 L 
3A-339 772 06 -1 O 1 A  SC 819 S 



F I M - S T P I P  O/N JOP-ST RF! TGT EXP kVL 

A 5 
J A F.: 6 
JAF! 6 

3A-543 0 0 6 - 1 O l A  SC 1 0 3  L 
3P-344 804 06 -1 O I A  SC :19 S 
3A-345 819 0 6  -1 O l A  SC 1:01 L 

3 ~ - 3 5 2  ~ 5 4  ons sc :20 s 
3A-353 856  06  -1 01A SC l t O O  L 
3A-7'54 856 0 6  -1 n 1 R  SC :19 S 

3A-361 885 06  - 3  02  SC :40 S 
3 ~ - 3 6 2  aeR 06 -1  O ~ P  sc :59 L 
3A-363 888 06  -1 b l A  SC :20 S 

J A F '  I? 
,JAhl 13  
.Inv 1 3  

3b-376 928 S 14 :20 S 
3A-377 933 12F-1 2 1 A  CAL :09 S 
36-378 933 12F-1 21A CAL :20 S 



F X M - S T R I P  D I N  JOP-ST €38 f 6 T  EXP WVL 

3A-'379 933 12F-1 21A CAL :4O S 
31-380 933 1 2 F - I  21A CAL : 2 9  L 
3A-301 933 13F-I 2YA CAL : 5 9  L 

3A-382 933 12F-1 2 1 A  CAL 2:00 L 
3A-3R3 942 0 6 - 1  n l A  SC 1:00 L 
3P-384 942 06 -1 0 1 4  SC :19 S 

J A P '  17 
, I A W  17 
Jhhl 1 7  

& ~ n h  17 
d A I '  1 P  
JAF' 1 P  

,JAk  1 8  
Llfihi 1 '? 
JAF' 19 

JAF 1s 
JAN 1.9 
JAR1 19 

J A P '  l e  
19  

J A b .  1Q 

REV F 



F I L M - S T P  

J A P  19 
JAN 19 
J A t p  19  

UNA 
UhlA 
IJNA 

UNA 
UNb 
SGL. 

I J A P  20 
JAN 2f7 
J A N  2n 

ORS 
SGL 
SGL 

SGL 
SGL 
SGL 

SGL 
06 -1 
06 -1 

R E V  A 
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J A h i  29 29:22:119 3 b - 4 9 b  1149 0 6  -1 O X A  SC : I 9  S 
J A ~ :  30 3 n : O n : ? G  3P-497 1150 13 30 VEL :05 S 
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R E V  P 



ENGINEERING DATA BOOK- MSFC 



5 . 0  ENGINEERING IIATA BOOK - MSFC 

T h i s  p o r t i o n  of  t h e  Miss ion Engineer ing  Data Book was o r i g i n a t e d  

a t .  bISFC from t h e  t e le rne te red  d a t a  du r ing  t h e  Skylab Miss ions .  

. The s h u t t e r  open and s h u t t e r  c l o s e  t imes  were GMT c o r r e c t e d  and 

super imposed on t h i s  d a t a  and t h e  exposure  t ime was computed from 

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

Rev A w h i l e  S O 8 2 A  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  no ted .  

Also  i nc luded  a r e  p o i n t i n g  i n f o r m a t i o n  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  ephemeris  d a t a .  Th i s  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  recorded  on niagnetic t a p e .  

The t e l e m e t r y  system was no i sy  du r ing  t h e  mi s s ion  and o f t e n  d a t a  

was mi s s ing  from 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 aused  many f a l s e  exposure  d a t a  t o  appear  on t h e  t e l e m e t r y ,  wh i l e  

t h e  d ropou t s  caus.ed exposure  d a t a  l i n e s  t o  be mi s s ing .  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  of  i n fo rma t ion  th rough  t ime  c o r r e l a t i o n .  

The c o r r e c t e d  EDB (MSFC) has  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 qu ick  look d a t a  (AIJTO SCAN), MSFC and JSC 

c o n s o l e  l o g s ,  MSFC Data Rook 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 rov ided  by IBM under  c o n t r a c t  w i t h  MSFC has  

Rev A 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  i n f o r -  

ma t i on  has  been c o r r e c t e d  f o r  t h e  SL-4 Miss ion ,  o n l y  up t o  day o f  

y e a r  361/13/23 a t  which t ime  t h e  Skylab S t a r  Tracker  mal func t ioned .  

Rev A The i n i t i a l  IBM 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 based  on 

1950 Ephemeris Data.  A d d i t i o n a l  i n f o r m a t i o n  p rov ided  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 .  

Rev A 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  arc minutes  o f  t h e  IBM v a l u e s .  

Rev A 



S082A EDB PRINTOUT INDEX 

:XPOSURE TIME 

3 A M E  COUNT 

W L  

3P EXP 

Complete Greenwich Mean-time when shutter was opened 

(Column A). 

Greenwich Mean-time in minutes, seconds, and milli- 

seconds when shutter was closed (Column B). 

Difference between shutter OPEN and CLOSE time 

(Column C). 

The film strip number as assigned by NRL (Column D). 

Wavelength - 'G' is grating position and 'M' is the 

mirror position. 'St is printed in both columns for 

Short Wavelength, and 'L' is Long Wavelength (Columns 

E and F). 

Multiplier - '1' is normal exposure time, '1/4' is 
normal exposure time divided by four, and '4' is nor- 

mal exposure time multiplied by four (Column G) . 
Operating Mode of Instrument - 'AUTO 1' is Auto 1 

Mode, 'AUTO 2 '  is Auto 2 Mode, IFLARE' is Flare Mode, 

and IMAN' is Manual or Time Mode (Column H). 

Operating Experiments - A number in the respective 

columns indicates the experiment was operating while 

the shutter was OPEN, 'Xt indicates the Instrument 
assigned to that column was not operating. The col- 

umns are assigned as follows: Col I is S-052; Col J 
is S-054; Col K is S-055; Col L contains operating 
modes of the S-055 experiments, 'ML' is Line Mirror 

Mode, 'M3' is 3 Raster Mirror Mode, 'MA' is Auto 
Mirror Mode; 'GA' is Grating Advance Single Step Mode, 
'GS' is Grating Scan Mode, 'G3' is 3 Grating Scan 
Modes, 'GR' is Grating Reference Mode, a void indicates 

no mode, BT23 indicates mode unknown; Col M is S-056; 

Col N is S082B; and Col 0 is. Ha 1. 

Rev A 



S082A EDB PRINTOUT INDEX 
Page  2  

1 ROLL 

MAX PT. EXC.  

NRL BIAS 

Tempera ture  of  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  'OPT column when: 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  abso-  

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  73 + 10°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 of  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 i m i t s ,  an ' X t  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  v a r y  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) +6.6"F f o r  t h e  g r a t i n g ,  

3 )  +O.Z°F 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 t  i s  p r i n t e d  i n  t h e  TEMP ' C L t  Column. If 

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

t h e  TEMP ' C L '  Column. 

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  Excurs ion  - 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 ignment  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 



S082A EDB PRINTOUT INDEX 
Page 3 

ANGLE 

ALTITUDE 

Zrn 

O R B I T  NO. 

' B '  (Column V )  i s  t h e  minimum a n g l e  ( B y  F i g .  5-1)  

from s u n - e a r t h  l i n e  t o  Skylab  o r b i t a l  p l a n e ,  and 'El 

(Column W )  i s  t h e  minimum a n g l e  (a ,  F i g .  5-2)  between 

Sky lab-sun  l i n e  and n e a r e s t  forward  e a r t h  h o r i z o n  a s  
measured i n  t h e  v e r t i c a l  p l a n e .  Both a n g l e s  were 

p r i n t e d  when s h u t t e r  opened.  

The a l t i t u d e  ( A ,  F i g .  5-2)  of  t h e  Skylab  i n  k i l o -  

me te r s  when s h u t t e r  was opened (Column X ) .  

The d i s t a n c e  o f  t h e  v iewing l i n e  above e a r t h  (Zm, 

F ig .  5 - 2 )  i n  k i l o m e t e r s  when t h e  s h u t t e r  was opened 

(Column Y ) .  

l IM = (6378 + A) c o s i n e  E - 6378 

where E i s  from Column 'W' and A i s  from Column 'X'. 

NOTE: Zm i s  meaningful  o n l y  f o r  v a l u e s  E between 

0  and -1290 a r c  minu tes .  

1 o r b i t  number (Column Z) . 

Rev A 



SPACECRAFT ORBIT 

TO SUN 

P - ANGLE BETWEEN THE SUN VECTOR 
AND THE PROJECTION OF THE SUN . 

VECTOR ON THE ORBITAL PLANE. 

F i g u r e  5 - 1  Beta A n g l e  

* 

TO SUN 
________) 

VIEWING L l N E  
9 -- 

TO SUN 

A SKYLAB ALTITUDE 
z m  = DIST. OF VIEWING LINE FROM EARTH 
Q = ANGLE BETWEEN SUN EARTH L lNE AND NEAREST FORWARD EARTH HORIZON 

= ANGLE E FOR S082A AND ANGLE Z FOR SO828 

Figure 5 - 2  E x t i n c t i o n  Parameters 

5 -  5 
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TEMPERATURE DATA - MSFC 



6.0 TEMPERATURE DATA - MSFC 

The tempera ture  d a t a  was o r i g i n a t e d  a t  MSFC from t h e  t e lemete red  

d a t a  dur ing  t h e  Skylab bl iss ions .  Th is  d a t a  i s  a  computer t a b u l a -  

t i o n  which has been c o r r e c t e d  by c o o r d i n a t i o n  wi th  o t h e r  sources  

of in format ion .  A l l  columns a r e  e n t e r e d  below t h e  r e s p e c t i v e  

measurement numbers and t h e  time of  each e n t r y  i s  recorded i n  t h e  

l e f t  hand column. An e n t r y  i n  each column i s  made a t  each 

SHUTTER OPEN and approximately  each f i v e  ( 5 )  minutes dur ing  t h e  

t ime  p e r i o d  t h e  s h u t t e r  remains open. E n t r i e s  a r e  n o t  made more 

o f t e n  t h a n  f o u r  ( 4 )  minute i n t e r v a l s ,  consequent ly  n o t  a l l  

" S h u t t e r  Open" w i l l  have a s s o c i a t e d  tempera ture  d a t a .  This  d a t a  

i s  provided i n  t h e  form o f  a  computer p r i n t o u t  and i s  recorded 

on magnetic t ape .  



S082A TEMPERATURE 

Column 

Time 

R E . I R  ( C O 9 O )  

CENT (C091) 

FNT (C092) 

RE.4!? (C095) 

CENT (C096) 

FNT (C197) 

GR.ITING (C200) 

F .  CENT (C201) 

CENT (C202) 

R .  C E N T  (C203) 

F .  CENT (C204) 

CENT (C205) 

R. CENT (C206) 

D e s c r i p t i o n  

Greenwich Mean Time of  Ent ry  

Absolute Temperature,  Rear Center  Base 

Absolute Temperature,  Center  Rase 

Absolute Temperature,  Fron t  Center  Base 

Absolute Temperature,  Rear Cen te r ,  Right  S ide  

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

Absolute Temperature,  Front  Cen te r ,  L e f t  S ide  

i lbso lu te  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,  Rear Cente r ,  Lid t o  Base 

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

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

D i f f e r e n t i a l  Temperature,  Rear Cente 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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