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

9 AUGUST 1973 
This photograph, obtained during the Skylab 3 Mission, revealsfor the first time that 

helium erupting from the sun can stay together to  altitudes up t o  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 it 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 ts 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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6 2 0 -  243 

FOREWORD 

The purpose  of  t h i s  document i s  t o  p r o v i d e  t h e  camera photographic  
l o g ,  t h e  JSC sc ience  conso le  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  S082A F i l m  Camera, S/N CP110R-006 HRE (exposure numbers 3A-001 
th rough  3.4- 2 0 1 ) .  The r equ i r emen t s  f o r  t h e  Mission Eng inee r ing  Data 
(NED) and t h e  Camera Photographic  Log ( C P L )  a r e  combined i n  t h i s  
document. This  document was p r e p a r e d  by B a l l  Bro the r s  Research 
C o r p o r a t i o n ,  Boulder ,  Colorado,  under Con t rac t  N00014-67-Ci0470 
w i t h  t h e  Naval Research Labora to ry ,  Washington, D C .  The a u t h o r i t y  
f o r  t h e  MED i s  BBRC Proposa l  C-474 which was added by Con t rac t  
M o d i f i c a t i o n  P 0 0 0 5 5 .  The a u t h o r i t y  f o r  t h e  CPL i s  BBRC NRL/ATM 
Eng inee r ing  Change P roposa l  PPI)-054 Rev 1 which was added by 
C o n t r a c t  b lod i f i ca t ion  POO064. 
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1 . 0  INTRODUCTION 

T h i s  document c o n t a i n s  a h i s t o r y  of each  f l i g h t  f i l m  frame from 
i ts  r e c e i p t  by BBRC from NRL through t h e  t ime o f  i t s  development. 
T h i s  i n c l u d e s  camera i d e n t i f i c a t i o n  and mis s ion  u s e ,  ground and 
o r b i t  environment ,  l o a d i n g  and unloading  d a t a ,  f i l t e r  d a t a  i f  
a p p l i c a b l e  and t h e  camera l i f e  h i s t o r y .  
n e e r i n g  and s c i e n t i f i c  pa rame te r s  r e l a t e d  t o  each  frame dur ing  
exposure  on t h e  Skylab Mission.  Th i s  exposure d a t a  i s  provided  
i n  t h e  form o f  Engineer ing  Data Books (EDB's) o b t a i n e d  from MSFC 
and JSC and e d i t e d  by BBRC, and a Diode Array Data Log provided  
by NRL.  

Also inc luded  a r e  e n g i -  

The Camera F l i g h t  Load Number, Camera S e r i a l  Number and t h e  Expo- 
s u r e  Numbers r e l a t i v e  t o  each Skylab Mission a r e  g iven  i n  t h e  
f o l l o w i n g  t a b l e s  (Tables  1 and 2 ) .  Noted a r e  t h e  BBRC 620 Docu- 
ments t h a t  should  be c o n s u l t e d  f o r  t h e  r e s p e c t i v e  exposures .  
Each document i s  conf ined  t o  a b l o c k  o f  exposures  o b t a i n e d  by a 
s p e c i f i c  camera d u r i n g  t h e  v a r i o u s  Skylab Missions.  

Table  1-1 

S082A Camera Re la t ed  Data 

1 Skylab 
M i  s s i o n  

F l i g h t  Load Camera 
No. S e r i a l  No. 

A- 1 CM1 OA- 0 0 3 
A- 2 CM10A-007 

A - 2 "  CM1 OA- 00  5 
A -  3 CM1 OA- 0 06 

A- 4 CM10A-006 HRE 
A- 5 CM10A-005 HRE 

Exposure 
Numbers 

2 A - 0 0 1 + 2 A - 2 0 1  
2A- 301+2A-501 

3A-001+3A-201 
~ 3A- 301+3A-500 

Referenced 
620 Documents 

620-239 
620-240 

6 2 0 - 2 4 1  
620-242 

620-243 
620-244 

*Replacement l o a d  f o r  o r i g i n a l  A - 2  l oad  used du r ing  SL-1 6 2 
i n s t e a d  o f  d u r i n g  S L - 3  due t o  a mal func t ion  of  A003 camera. 

HRE d e s i g n a t e s  r e f l i g h t  ( i . e . ,  flown on a p rev ious  m i s s i o n ) .  

1-1 
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Flight Load 
No. 

~- 
B-1 

B-2 
B- 3 

B-4 

Skylab 
Mission 

SL-1 t j  2 

Camera 
Serial No. 

--- 
CM11A- 0 0 3 

CM11A- 0 0 5 
CM11A- 0 0 4 

CM11A- 00 3 HRE 

Table 1-2 
Sn82B Camera Related Data 

Exposure 
Numbers 

Referenced 
620 Documents 

620-245 

620-246 
620-247 

260-248 

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

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 
Volume I 1  S082A Thermal Distortion Plots SL-3 6 SL-4 
Volume I 1 1  S082B Thermal Distortion Plots SL-3 
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) 

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. 

1-2 
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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  ii compi l a t ion  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 beginning w i t h  camera 
i d e n t i f i c a t i o n  and miss ion  a p p l i c a t i o n .  The p e r i o d  covered i s  
froin c o l d  s t o r a g e  a t  B B R C ,  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 of  i t s  development a t  N R L .  
F i l m  t empera tu re  and r a d i a t i o n  environmental  d a t a  i s  provided .  
Inc luded  a r e  l o a d i n g  and unloading  d a t a  p rov id ing  t r a c e a b i l i t y  of 
each 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  
each  c o n t r o l  sample,  f i l m  h o l d e r  and exposure sequence. Pre-  
f l i g h t  and p o s t - f l i g h t  aluinlnum f i l t e r  d a t a  f o r  t h e  S082A cameras 
a r e  inc luded .  Also inc luded  i s  an  e x t r a c t i o n ,  from BBRC Document 
No. 620-132, e n t i t l e d  F i l m  Camera H i s t o r y ,  f o r  each r ' e spec t ive  
camera.  

2 . 1  CAMERA IDENTIFICATION AND MISSION USE 

Camera: 
F l i g h t :  
No. o f  F i l m  Holders :  
Skylab Mission:  
Launch Date:  
I n s t a l l e d  on Ins t rumen t :  
Removed from Ins t rumen t :  
Splashdown: 

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

P/N 36360-501; S/N CM10A-006 HRE 
L / N  A - 4  
Upper 100 ;  Lower 1 0 1 ;  Carrier 1 
SL-4 
16  November 1973 
2 2  November 1973 
2 5 December 19 73 

8 February  1 9 7 4  

A camera was modi f ied  t o  u t i l i z e  "B" camera aluminum type  f l a t  
f i l m  h o l d e r s ,  P/N 39698-1, Reference  NMR 27846 and NASA ASHUR 
Request  No. 1 1 7 0 2 4 .  Th i s  m o d i f i c a t i o n  was due t o  marks on f i l m  
n o t e d  a f t e r  Skylab SL-3. Launched i n  Command Module on SL-4, 
exposed on S L - 4 ,  and r e t u r n e d  on SL-4.  

2-1 
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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 t o  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. 

2.3 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 #'I  lists the 
film roll number and strip number as it was cut from the roll. 
The column entitled "Control Sample # I 1  numerically lists each 
control sample. The column entitled "Exposure # "  is the number 
assigned by NRL to each individual exposure. The column entitled 
"Film Holder # I 1  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 

2-2 
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T a b l e  2 - 1  

FILM TRACEABILITY CHART 

ROLL 
NCI 

1 A - 1  . -. 

- 1A-2 

- M-3.  
1 A - 4  -. . 

-6_A-.58. 
..LA-.$ 

1A-8  

U-9 .... 

-14- 11 

__ 1A-12 .- ... 
- lAd3 
- LA114 __ 1A-15 . 

1A-.l.6 . 

1A- . 1.7 

1A-18 .. 
-1_A-I9 

- 1 A -  20 

-.l4:21. 
A.4:2? 

1 A - 2 3  
- !A:24 
- .1A:?S 
-. 1A- ..... 26. 

1.4-27- 

-1A-7 

+lA,-10 

.... 1 A r 2 8  
- 1 4 - 2 9  

-.1A-30 
- 1 A -  3 1  
_. . lA-32 

. . w - 3 3  

. 14- 34 

-. .1A- 3 5  
- 1.4-36. 

~ .. 1A-37 
1 A - 3 8  

- .... 1A-39. 
-. - 1 A - 4 0  
..... l A 1 4 1  
.- 1A-4; 
-lA,4 3 
_. LA-44 

. 1 4 - 4 5  

-!?\:4.6 
- 1 A - 4 7  

L. 1A-18 

-. LA-99. 
_ . l A - 5 0  
- 1 A - 5 1  
- 1 A - 5 2  
-1A- 5 3  
-1A-54 
- I A -  5 5  - 1 A - 5 6  
- 1 A - 5 7  
L A - %  
- 1.A- 59 

1 A - 6 0  
-_ 1 A - 6 1  . 

- 1 A - 6 2  

-!A-63 
L A -  6-4. 

- lA:65 
- 1 A -  6 6  

-1A-47 
-. 1A-  68 
-1A-@ 

. l A - 7 1  
- l A - I O  

- .. 1 A - 7 2  
_- - 1 A r 7 3  
_. 1.4-74 - 
-lA:75 
-. 1 A - 7 6  

1 A - 7 7  
-14- 78 
- 1.3-79. 
- 1.4-80 
-14:81 

-1-k.82. 
-.6A-1. 
P A -  z 
-6.A:. 3 
-6A-4. 

2 : s -  
- 4 A - 6  

-hA-.I . .  
-. . 6A- 8 
_ _  SA:B 
- .6.4- 1 0  

- .9z1 
-9: 2 . . 
. ..P-3 

-. B-.k-.. 
9 - 7 .  
-9 :6 .  

- 9 4  
A A :  13 
-68.14 
- M z 1 5  
;14 

DATE 4 /1 /74  CAMERA PIN 3 6 3 6 0 - 5 0 1  SIN 

.-1u.. .. 
1 1 2  .- 
1 1 3  - -_ 
1 1 4  - 
1 1 5  . 

. -  116- 

- 11 7.- 
..... 118- 

119 
120 .- 

121 
..122- 
.- 1 2 3  

-1.4- 
125 
126. - 

.12?-- 

. 128.. .. 
-129- 
. I 3 0  - 

1 3 2  _ 
1 3 3  

._ .- .- 

.. -. .- .- 

......... - 

- 

~ 3 1 -  .- 

. !34_..- 
. . lSS_ 
1 3 6  - 

- 

137 . 
1 3 8  . 

139 

1413 . 
1 4 1  
1 4 2  

1 4 3  

1 4 4  _ _ _  
1 4 5  - 

- 
1 4 6  
147 . 

1 4 8  
149 

150 
1 5 1  . 
1 5 1  .- 

1 5 3  ..... 
1 5 4  . 
1 5 5  . 

1 5 6  

157 , 

158 
159 
1.60 

1 0 1  ., 

162 , 

1 6 3  
1 6 4  . 
165 
1 0 6  - 
1 6 7  . 

1 6 8  . 

169 

..170 
1 7 1  . 
1 7 2  ._ 

1 7 3  , 

174 _ _  
1 7 5  - 
1 7 6 .  . 

-_177_ 
178. - 
1 7 9  . , 
1 8 0  

182. 
183. - 
18P..- 
1 8 5  , 

1 8 6  .. 

1 8 7  

1 8 8  - 
189 .- 

-1ec  

CONTROL 
SAMPLE 

NO 
XPOSUR 

NO. 
CONTRC 
SAYPLI 

No. 
:XPOSUR 

NO. NOTE: 

Exposure 3A-202 was n o t  
exposed t o  s u n l i g h t .  

- 
. - 1 . .  

3. . 
2 .. 

4 

...... 
. .  

. .  
. .  

. . . .  
. 

. . .  

. . . .  

. . . .  

. . .  

. .  

. . . .  
22 

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

... 

SA072 
3 A 1 7 L  

3&!1.5- 
3AwL - 
%.? L 
3A078.  

JAolp 

36UL 
3A08_1- 

3.4482. 
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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 .  T h e r e f o r e ,  t w o  
( 2 )  c o n t r o l  samples could  be used t o  b r a c k e 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  d e g r a d a t i o n .  

The b lock  e n t i t l e d  " F i l m  Data" a t  t h e  bottom o f  Table  2 - 1  l i s t s  
e a c h  r o l l  of  bu lk  f i l m  by number and t y p e  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  un loading .  
The a t t a c h e d  c h a r t  ( s e e  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 l a c e d  i n t o  t h e  c a s s e t t e s  du r 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  l o a d i n g  
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 e e  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 t h e y  were deve loped ,  The development c o n t r o l  samples a r e  
s t r i p s  o f  f i l m  c u t  from t h e  same type  of  f i l m ,  a l t hough  a d i f f e r -  
e n t  r o l l ,  t o  check t h e  deve loping  s o l u t i o n s ,  p r o c e s s ,  e t c .  For 
exposure  in fo rma t ion  concern ing  t h e s e  samples r e f e r  t o  t h e  NRL 
McPherson Log. These samples do n o 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  du r ing  l o a d i n g .  Regular  development runs  are  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  h o l d e r s  
removed d u r i n g  unloading  t h e  camera t o  be developed p r i o r  t o  
deve lop ing  t h e  complete camera l o a d .  These h o l d e r s  were n o t  
l oaded  i n t o  casset tes  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 F I L T E R  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  
and c o n s i s t e d  o f  a t h i n  s h e e t  (lOOOA t h i c k )  o f  aluminum on a wire 
mesh s u b s t r a t e .  Th i s  f i l t e r  sc reened  o u t  a l l  l i g h t  wavelengths  

0 

2-5 
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' I 'ahle 2 - 2  
Unloading T r a c e a b i l i t y  Char t  

1 

n 
TOP 

1' 

Camera A4/A006 HRE 
Date 11 Feb 1 9 7 4  

- 

2 - 6  
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T a b l e  2 - 3  
De ve 1 op i ng 

Camera S e r i a l  No. CM10A-006 HRE 
F l i g h t  Load No. A-4  

Run No. Exposure Numbers 

3A031 th rough 3A070 

3A001 th rough 3A030 
3 A 1 0 1  th rough 3A110 

3 A l l l  th rough 3 A 1 3 0 ,  
3 A 1 3 1  
3A071 th rough 3A090 

3A091 th rough 3A100 
3A202 th rough 3 A 1 7 3  

3A172 th rough 3 A 1 3 2  

3ev. Cont ro l  Sample Date 

! / 2 2 / 7 4  

! / 2 2 / 7 4  
! / 2 2 / 7 4  

! / 2 2 / 7 4  
! / 2 2 / 7 4  
! / 2 2 / 7 4  

! / 2 2 / 7 4  
! / 2 2 / 7 4  

! / 2 2 / 7 4  

2 - 7  
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0 

e x c e p 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 n c l u d e s  manufac tur 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  l oad ing .  These d a t a  were compiled by t h e  f i l t e r  manufactur-  
er ,  Sigmatron I n c . ,  and t h e  Naval Research Labora tory ,  and i s  i n -  
c l u d e d  f o r  r e f e r e n c e .  The c o n t e n t s  o f  t h e s e  d a t a  a r e  a s  f o l l o w s :  

8 Photograph of  F i l t e r  ( s e e  F ig .  2-2)  
Q Pinho le  Fogging Map ( s e e  F ig .  2 -3)  
o Pinho le  Plugging Map ( s e e  Fig,. 2-4)  

Manufactur ing and Environmental  Test  Data ( see  Data S h e e t s ,  
Pages - 2 - 1 2  through 2 - 1 7 ) .  

(This  i n f o r m a t i o n  n o t  s u p p l i e d )  

(This  i n f o r m a t i o n  no t  s u p p l i e d )  

Q P r e f l i g h t  Transmiss ion  Data ( s e e  Data S h e e t ,  page 1. 

o Pos t  F l i g h t  Transmiss ion  Data ( s e e  F ig .  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  o f  t h e  reduced d a t a  ( s e e  Table  2-4) a r e  d e s c r i b e d  
below: 

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

Column 1 

Column 2 

Column 3 

Column 4 

Column 5 

Rev A 

0 

Wavelength (A) 

Although l a b e l l e d  "ANG. I N C . "  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 t h a t  
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 o p  of each 

f i r s t  page. 

Measured Transmi t t ance .  

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

Probable  e r r o r  conve r t ed  t o  % e r r o r .  

2 - 8  
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V F r a m e  Data: 

2. Mounting: 

3. Margining: 

L' 

Date Received '&-\b - 7 3 BY u s  - Certification 

Cleaning: 
Date \- \5 -7 3 Operator w-5 

Lot 

Lot 

Time a Bake .Temp. ec 

Information on separate sheet. 

Date \ -  - 7 3  Time \&on Operator 

Width .[c')n U 

EPOXY 

4. 

O p e r a t o r 4  
Date \-a% d 73 

5. Cold Cycle: 
Date \ - %o -73 Operator e+ 
Timein&&aq Temp. pbM°C TbneOut  , \(-%' - 

6. Sanitizing Bake: 
Date 2 -2 - 73 Operator G3aR 
Time in Time out n%o- 
Temp. b"0t Pressure  I t  nh til 

7 .  P r e  Environmental Test  Photograph: 
Date 

Environmental Testing: 
L' Vibration and acoustic: Date a-a\- '),%Carrier c%oa A, 

Vibration specs. N\<L - 1 Ibq- \O? - - c  - I -  -7p-73 
Acoustic specs, n) ((L - 3144 - \O7 - -2.- \ ~ - - 3 6 /  2 - 2 1  -7 3 - I 

2 - 1 2  9. P3st Environmental Test  Photograph: 
1 ...-. Date Operator 



6 2 0 - 2 4 3  

FOIL M O U K T I I J G  SHEET 

F o i l  Number Lc \ T y p e  b L  Thickness' \5RO 6 

Epoxy 

Comments : 

Frames 

1. 

2. 

3.. 

4 .  

5 .  

6 .  

7 .  

8 .  

9 .  

10. 

11. 

12. 
13. 

14. 

15. 
16. 

F) TM - ZL c_ - # BS Ft Res. 

TYPE c Res. 

TY Pe it R e s .  

Type it Res. 

TY P" it RES. 

Type # Res. 

T y p e  # Res. 

T y p e  # Res. 

TY Pe it Res. 

TY P e  it Res. 

T Y P E  I: Res 

T y p e  it Res. 

TY P e  # Res 

TY Pe # Res. 

TY Pe # Res. 

TY Pe # Res. 

Trim 

Date \ - %b-- 1 7  Tine \J\ \ \ Operator \c+z- c 

Comments: 

2 , - i  3 
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ENVIRONMENTAL TEST 

DATE:uX -\-- 33 SIGMATRON CARRIER: 

ACOUSTIC TEST: - wR\* \LLq - \n7 3- \o -1 0 

I T E M  NO. FILTER NO. 

COMMENTS: 



N 
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)--L 
ul 

0 
N 
0 
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SCREEN 

Date \-&-7?i O p e r a t o r  

L i n e s / I n c h  90 
T h i c k n e s s  0005 
O r i e n t a t  i o n  

Heat T r e a t m e n t  

L o t  \ctb\bo 5- 3 

\--Y 0 GL* Pi L 

F i x t u r e  # 3 
D a t e )  - \L F q3 O p e r a t o r  QQ - 
T e m p e r a t u r e  -00 o c  

T i m e  \uc 
M e t h o d  Q&& - n 

n, b 5 P - M. \ I *  . 
3AdbuLTf iL,  aL&. 

Comments 
N 

I- 
U 

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

F i x t u r e  # 0 
D a t e  \- c;5 -7% O p e r a t o r  

S c r e e n  I n s p e c t i o n  
D a t e  \- Q -9% o p e r a t o r  Qa 
Comments o m  a& 

~~ 

P o l y e t h y l e n e  P r e p a r a t i o n  

Pi0 un t i n  g 

C l e a n  i n.R 

SHEET 

S p r a y  C e m e n t i n g  

Date  \-q->% 

Epon  M i x t u r e  Amount % o ~ t  1- 17-73 

Epon  8 2 8  L o t  '5 R -20 3 . 4 1  

C h l o r o f o r m  L o t  G L - q L Q  96.6% 

V e r s a m i d  M i x t u r e  Amount 2 n C - C  - 
V e r s a m i d  1 2 5  L o t  >v&TRQ c 3 . 4 %  

C h l o r o f o r m  L o t  \*oq b-2 9 6 . 6 2  

O p e r a t o r  ' c r ~  \ \ z u c  
Cement  

- 

O p e r a t o r  9 C. Date  Mixed  \ - e -7% 

S p r a y i n g  

T a n k  P r e s s u r e  * P S 1  

A t o m i z i n g  P r e s s u r e  .Fj W 

S e v e n  M i n u t e  B a k e  T ime  \ha D 

P r e s s  F i x t u r e  Number W L  C U U U  T=\zctLegs. c 

F l u i d  P r e s s u r e  qt7 

D e l t a  F r e q u e n c y  2eZo N5 

P r e s s i n g  P r e s s u r e  J/ * 
- 

c 

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  a n d  r r e p a r e  f o r  r r l e a c c .  

D a t e  @//~/$.3 T i n e  17.25' O p e r a t o r  R&uR 

Release B a t h  

D a t e  p,/9/$3 T i m e  1730 O F r r a L o r  A 
S o l v e n t  /+A, L o t  J ~ / / / P , s -  -- 

m 
0 

Remove from r e l e a s e  b a l l  and s L o r e  h) 

D a t e  & J / ~ ~ / $ V T i w e  / /@ 0 01 e r a l r i  /?a - 
Wash S o l v e n t  k e &  I .nt  -c/ F///@r - 

/ f l a w  7 1  - L o t  34 - / A  
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n 
m 
rcc 
0 

N 

w 
a, 
a, 

3 
v 

cd 
w 
cd cl 
fi 
0 

fi 
cd 
k 
b 

u) 

N 
I 
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This  i n f o r m a t i o n  n o t  supplied 
v1 
v1 
.I+ 
E 
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n 
VI 

rcl 
0 
VI 

+J 

a, 
a, 

cd 
c, 
cd 
ra 

VI 
v) 
.d 

VI 
E 

c, 
VI 
0 a 

In 
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N 

a, 
k 
7 
M 
.d 
L 
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Table 2 - 4  
Post Flight Measurements 

1 1  
SL4 A T M  F I L T E R S  D o W o A o  MEASURED 8 MARCH 1974 
FILTER CAMERA 1 D E N T  I F I C A T  I ON 
A T M - E 8 5 A  A 0 0 6  1 1  (END NEAR NUMBER) 

12 ( C E N T E R )  
1 3 ( E N D  AWAY FROM NUMBER)  

2 2 ( C E N T E R )  
23(END AWAY FROM NUMBER)  

A T M - 2 - 9 8  A 0 0 5  P l (END N E A R  NUMBER)  

VODAR lP21+SS IOKV 35 PPS 200 M I C R O N  S L I T S  
L I G H T  SOURCE PARAMETERS ARE9 ARGON L E A K E  S E T T I N G  AOUSTED FOR MAX R E A D I N G  ON 
D E T E C T O R o L I G H T  SOURCE PUMPING USED WHEN I N C R E A S E D  S I G N A L  COULD BE O B T A I N E D  

I 
MAVE LEN. ANGo I N C o  R E F L E C  0 PRO80 ERR0 P E R C E N T  ERR. CHEM. SYM. 

717 13000 0 0793374 0 o 0006472 0082 A L  
717 12.00 0.0773078 0.0005335 0.69 A L  
717 1 1  000 0 0 708338 0.0005558 0078 A L  
717 21000 0 0 0 79952 7 @ o  0005776 0.72 A L  
717 22.00 O o 0848677 0 0  0005043 0.59 A L  
717 23000 0 0763560 000004056 0 0 5 3  A L  
717 V = 600 N C S l  A L  

704 13000 0 05 1 5907 00000 1892 0.37 A L  
704 12000 0.0497525 00 00021 82 0.44 A L  
704 11.00 0.0464272 0 0003355 0.72 A L  
704 21 000 0 0  05391 68 0 0  0003277 0061 A L  
704 22.00 0 0565737 0 o 0003 182 0056 A L  
704 23.00 0 0505680 00 0002638 0 0 5 2  A L  
704 V = 540 N C S l  A L  

685 13.00 0 0480390 0.0002946 0.61 A L  
68: 12000 0 049 I 95R 0 0003788 0.77 A L  
685 11.00 0.0462994 0 0003569 0077 A L  
bas 21 000 000566552 0 0005632 0.99 A L  
685 22.00 0.058 1333 0.0003884 0.67 A L  
685 23.00 0 0 0554784 0 o 00054 1 7 0 0 9 8  A L  
685 V = 587 NCSl A L  

662 13.00 0 0  1331718 0 e 0007282 0.55 A L  
662 12.00 0 0  1364179 0. 00 10803 0079 A L  
662 1 1 0 0 0  00 1291881 000010811 0.84 A L  
662 21.00 0. 1449152 0 0  00 10508 0.73 A L  
662 22.00 0 1482023 0 0  00 10514 0.71 A L  
662 23.00 00 1386747 000009475 0068 A L  
662 V = 616 NCSl A L  

640 13.00 0.089831 1 0 0005374 0060 

640 11.00 0.07604 1 7  00 0004592 0.59 
64@ 21000 0 093772 1 0 0006797 0072 
640 22.00 00 1033032 0 0004942 0.48 
640 23.00 0 o 0860927 0 o 0005726 0.67 

640 12.00 0.0846025 0 o 0005035 0.60 

2 - 2 4  
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A L  
A L  
A L  
A L  
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6 4 C  

623 
620 
620 
620 
62( 
620 
620 

586 
586 
586 
586 
586 
586 
586 

560 
560 
5 6 0  
56@ 
5 6 0  
560 
5 6 0  

540 
540 
540 
540 
540 
540 
540 

530 
53@ 
530 
530 
530 
530 
536 

5 13 
513 
5 13 
513 
513 
513 
513 

13000 
12.00 
11.00 
21.00 
22000 
23.00 

13.00 
12.00 
1 1  000 
21.00 
22.00 
23.00 

13.00 
12.00 
1 1  000 
21.00 
22.00 
23.00 

13000 
12.00 
1 1  000 
21 000 
22.00 
23.00 

13.00 
12.00 
11.00 
21.00 
22.00 
23.00 

13.00 
12000 
11.00 
21.00 
22.00 
23.00 

0.1412726 
0. 1418239 
0. 1345135 
0 1475365 
0 1532534 
0 1429444 

0. 1401204 
0 0 1446900 
0. 140641 1 
0 0  1558166 
0. 1615593 
0. 1537905 

0 0 1467208 
00 1401538 
0 1299086 
0.1478130 
0 1567357 
0.141 1269 

0 1546402 
0 o 1584208 
0 a 1535542 
0 o 1670270 
0. 1734133 
0 e 1664578 

0 0  I881 1 1  1 
0 0 1952822 
0.1880137 
0 20 236 1 8 
0 20494 17 
0. 20 10737 

0 a 2089476 
0.201 1100 
0.1842061 
0 2050903 
0 o 2 147767 
0 e 1954985 

0 .a 00 13720 
0 00 1456 1 
0 0 00 14566 
0 o 00 1 3624 
0 o 00 14922 
0 00 13684 

000005761 
0.0007654 
0 000530 1 
0. 000771 3 
0 0005469 
0 rn 0004 173 

0 0005663 
0. 00051 53 
0 o 0004997 
0 000522 1 
0.  0005386 
0.0006309 

0 D 0005392 
0 e 000714 1 
0 0006704 
0 0005525 
0 000545 1 
0 0 0006094 

0.0007749 
0. OOOF3155 
0. 0007338 
0 00 079 1 5 
01 00 10704 
0. 0006363 

0000 10030 
0. 0008793 
0. 0008052 
000010522 
0. 0007394 
0. 0009856 

v =  

0.97 
1003 

0.92 
0097 
0.96 

1008 

w =  

0.41 
0.53 
Om38 
0 0 5 0  
0034 
0.27 

v =  

0039 
0037 
0.38 
0 0 3 5  
0.34 
0.45 

v =  

0.35 
0045 
0.44 
0.33 
0.31 
0.37 

v =  

0.41 
0.42  
0.39 
0.39 
0.52 
0.32 

w =  

0048 
0.44 
0 0 4 4  
0.51 
0034 
0.50 

549 NCSl A L  

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

685 NCSl A L  

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

594 NCSl A L  

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

576 NCS1 A L  

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

600 NCSl A L  

A L  
A L  
A L  
A L  
A L  

540 NCSl A L  A L  

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

= 559 NCSl A L  

2 - 2 5  
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482 
482 
482 
482 
402 
482 
482 

46 1 
46 1 
46 1 
46 1 
4 6  1 
46 1 
46 1 

440 
44 ( 
440 
440 
440 
440 
440 

420 
420 
420 
420 
420 
420 
420 

400 
400 
400 
400 
4 0 C  
400 
400 

380 
380 
380 
380 
38Q 
380 
380 

380 
380 
380 

13.00 0 2085440 
12.00 0 209643 1 
11.00 0 2035683 
21 000 0 e 2 198291 
22.00 0022541 19 
23.00 0 0 2 174606 

13.00 0 e 2 147347 
12.00 0.220651 1 
11000 0. 21 08744 
21.00 0 2324638 
22.00 0 244468 1 
23.00 0 2200872 

13.00 0 0 2394975 
12000 0 2390075 
1 1  000 0 e 22 1 7607 
21 000 0 243244 1 
22.00 0 0 2564948 
23000 0.232831 3 

13.00 0 o 239384 1 
12.00 . 0 2431527 
11000 0,0231 1413 
21.00 0 252 1693 
22.00 0 e 2559528 
23000 0 e 2440997 

13.00 0 2862348 
12.00 0 2040899 
1 1  000 0 2673820 
21.00 0 2907650 
22.00 0. 300 1564 
23.00 0 2784326 

13000 ,O 28 12157 
12.00 0 28 13593 
11.00 0 2725907 
21 000 0 0 2927320 
22.00 0 0 2934917 
23.00 0 0266661 3 

0 0005833 
0 0005099 
0 0 00056 12 
0. 0005682 
O o  0006488 
0 0007892 

0 0 0006369 
0 o 00064 16 
0 000737 1 
0. 0006739 
0 0006795 
r) e 000625O 

0 0008643 
0 0006622 
0. 00061 49 
0 0008967 
0.0008484 
0 000940 1 

0. 00 10228 
0. 00091 45 
0.0007229 
0.00 10086 
0.001 1365 
0.0009457 

0.0014451 
0 o 00 14558 
0 a 00 13654 
0 000 15240 
0.00 13376 
0 0 00 10296 

0 e 00 1 3967 
0 00 1 5629 
0 0 00 1 6549 
0 0 00 15703 
0 m 00 1 59 1 9 
0 000 16546 

0028 A L  
0.24 A L  
0.28 A L  
0.27 A L  
0.29 A L  
0.36 A L  

V = 536 NCSl A L  

0.30 A L  
0029 A L  
0.35 A L  
0.29 A L  
0 0 2 6  A L  
0.27 A L  

V = 553 NCSl A L  

0.36 A L  
0.28 A L  
0 0 2 8  A L  
0.37 A L  
0033 A L  
0.40 A L  

V = 601 NCSl A L  

0.43 A L  
0.38 A L  
0.31 A L  
0.40 A L  
0.44 A L  
0.39 A L  

V = 610 NCSl A L  

0.50 A L  
0051 A L  
0.51 A L  
0.52 A L  
0.45 A L  
0037 A L  

V = 682 NCSl A L  

0050 A L  
0.56 A L  
0.61 A L  
0.54 A L  
0054 A L  
0.57 A L  

V = 686 NCSl A L  

13.00 0 27697% 0 000 14488 0.52 
12.00 0 e 2639032 0 e 00 1 5083 0.53 
1 1  000 0 2770065 0 00 1 752 1 0.63 

2-26 
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38(? 
380 
380 
380 

21.00 
22.00 
23.00 

0 0 2959643 
0 0304 1234 
00 294 141 0 

0 e 00 14644 
0 o 00 15684 
0 0  00 14682 

0.49 
0.52 
0.50 

w =  

A L  
A L  

690 NCSl A L  A L  

355 
355 
355 
355 
355 
355 
355 

13000 
12000 
1 l o 0 0  
21 000 
22.00 
23.00 

0 a 3002507 
0 o 2967273 
0 o 2822596 
00 3075953 
0 o 3 1 40739 
O 2924036 

0 00 1 5070 
0 00 16285 
0.00 14424 
0 0001 52 13 
0 00 1 5502 
0 o 00 16249 

0.50 
0 0 5 5  
0.51 
0049 
Om49 
Om56 

v =  

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

705 NCSl A L  

334 
334 
334 
334 
334 
334 
334 

13000 
12.00 
11.00 
21000 
22.00 
23000 

0 o 3 178880 
O o 3 1 95609 
0 3022699 
0 3274564 
0 o 338 1544 
0.3 16421 6 

0 o 00062 1 8  
0 0 0006932 
0 o 00094 15 
0 o 0009047 
0 0 0007924 
0 0 0008369 

0020 
0.22 
Om31 
0.28 
0.23 
0.26 

v =  

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

603 NCSl A L  

3 04 
304 
3 04 
3 04 
3 04 
304 
3 c4 

13000 
12.00 
1 lo00 
21 000 
22.00 
23000 

0 3284963 
0 o 3373542 
00 3 166384 
0 0 3439392 
0 a 354861 3 
0 33760 19 

0.00 12063 
00 00 14565 
00 0009926 
00 00 12554 
0 o 00 12484 
0 0  00083 13 

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

619 NCSl A L  

13000 
12.00 
11.00 
21.00 
22.00 
23.00 

0 0  348132 1 
0 346967 I 
0 o 34581 79 
O o 365580 1 
0 o 3655700 
0 o 3634986 

0 0  0009820 
0000l 1029 
0 0  00 13578 
0.0013987 
0 o 00 1 2464 
00001 1852 

204 
284 
204 
204 
284 
284  
284 

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

568 NCS1 A L  

270 
27'3 
275 
270 
270 
279 
270 

13.00 
12.00 
11.00 
21.00 
22.00 
23.00 

0 0 3543796 
0 3839446 
0 0 3495270 
0 o 3823806 
0 40 I 26 1 5 
0 o 37071 26 

0 00 I 7848 
0 00 1 7287 
0. 002 1829 
0.0019475 
00 0025028 
00 0022670 

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

622 N C S l  A L  

260 
260 
260 
260 
36C 
260 

13000 
12.00 
11.00 
21 000 
22.00 
23000 

0 3807337 
0 o 3802765 
0 3666830 
0 e 389 1323 
0 o 39301 31 
0 3757969 

0 0  00 15833 
0 o 00 1 5704 
0 0 0 0  14009 
0 0 0 0  10253 
0 0  00 16766 
0 00 1 2859 

A L  
A L  
A L  
A L  
A L  
A L  
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260 V = 561 NCSl A L  

004396667 0 o 0006599 
0.4409403 0. 00 10 100 
00 4276657 00001 1724 
004408805 0 0  00 13548 
0 45 14978 0 00 1 5528 
0 438171 3 0 00 12250 

230 
23( 
230 
23@ 
230 
230 
230 

13.00 
12000 
11.00 
21.00 
22.00 
23.00 

0.20 
0.23 
0.27 
0031 
0.39 
0028 

V = 573 NCSl 

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

0.4938297 0 o 002 1 995 
0.5013055 0 0 0 0  17534 
0 o 4842862 0 o 00 19526 
005022079 0 000 16782 
0 0 5055053 0a00173A 1 
0 o 4938094 0 000 19203 

192 
192 
192 
192 
192 
192 
192 

13000 
12.00 
1 1000 
21.00 
22 0 00 
23.00 

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

0 o 4970622 0 000 18445 
00490 1043 0 0020686 
0 4702887 0 o 00 163980 
0 o 4879449 0 o 00 15816 
0 0 48 12774 0 e 0 0 2  1912 
0 0 4658480 0 Q 0021 774 

175 
175 
175 
175 
175 
I75 
175 

13.00 
12.00 
1 1  000 
21.00 
22000 
23.00 

0.37 
0.42 
0.40 
0.32 
0046 
0.47 

V = 646 NCSl 

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

13.00 
12.00 
11.00 
21.00 
22000 
23.00 

0 o 096 1370 0 o 0006788 
0 0  0938242 0 o 000694 1 
00089651 1 Or0005608 
0 0924365 0.0008203 
0 00937739 0 a0007298 
0 0 0904656 0 00071 23 

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

168 
168 
168 
168 
16C 
168 
168 

0.71 
0.74 
0.63 
0089 
0078 
0.79 

V = 649 NCSl 

160 
160 
160 
160 
16( 
16Q 
160 

13.00 
12000 
11.00 
21.00 
22.00 
23000 

0 0085 14 1 9  0 e 000654 1 
0008 14625 0 0005879 
000770235 0 0 000465 1 
0 o 08 1 9432 000005030 
000834639 0 000572 1 
0.080471 9 0 o 0004 174 

0.77 
0.72 
0.60 
0.61 
0.69 
0.52 

V = 608 NCSl 

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

150 
150 
150 
153 
150 
150 
150 

13.00 

1 1  a 0 0  

22.00 
23000 

12.00 

21 b o 0  

0 0656866 0 o 0005848 
000639986 0 0004E50 1 
0 o 0602522 0 a 0004964 
000635965 0 0004698 
0 00658604 0 0004850 
0.0629847 0 0008569 

0089 
0.70 

0.74 
0074 
1036 

0.82 

V = 688 N C S l  

A L  
A L  
A L  
A L  
A L  
A L  
A L  
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Between Columns 5 and 6 ,  e n t r i e s  o f  t h e  type  "V = 750NCJ1" 
a r e  f o r  t h e  o p e r a t o r ' s  i n fo rma t ion  only .  

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. 

From 5 t o  11 l i n e s  a r e  used a t  t h c  t o p  of each f i r s t  page t o  de- 
s c r i b e  t h e  items be ing  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  s o u r c e ,  e t c .  

2 . 6  CAM ERA €1 I S TO R Y 

The camera L i f e  H i s t o r y  c o n s i s t s  o f  a h i s t o r i c a l  r e c o r d  ( s e e  
T a b l e  2 - 5 )  of t h e  camera from t h e  beginning  o f  i t s  p roduc 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  o f  crew compartment f i t  f u n c t i o n  
(C2F2)  t e s t i n g .  

O p e r a t i n g  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 t h  
t h e  i n i t i a t i o n  of p r o d u c t i o n  f u n c t i o n a l  t e s t s .  Th i 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.  
F o r  bo th  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  acqu i 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 o f  opera , t ing  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 ( S 0 8 2 A )  and 37103 ( S 0 8 2 R ) .  

'Column No. 3 i d e n t i f i e s  t h e  number o f  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  c o n d i t i o n  
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 .  
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' Test Nonconf. Failure Failure Failure OFeratins Cycles Type of Camera 
Lubrication on Environment configuration Test 

Date Location Dcscrirtion Rrt No. Mode Cause Corrective Action 
1 2 3 Failure Area 

roduction - N/A N/A . 1044 Ambient - 36360. Rev F 
clean room 12-16-70 unct ional 

(35854) 

12-21-70 BBRC I6T Instru- NMR 2609CCamera Cam setting for Switch readjusted 1094 Ambient - 34360, Rev Ei 
clean room 282 locks motor switch ac- per new engr. 

out but tuation was too criteria. 
allows close to the 
down lock out posi- 
count. tion. 

1094 Ambient - 23810, Rev AD 
Clean room 26880. 23748, Rev Rev c D 

25740.  Rev AG 
23812, Rev J 
23839, Rev D 

I 23810, Rev AM 1144 
N 

06-10-71 BBRC 'roduction - N/A 34360, Rev T 
w 23823, Rev E 
P 30530, Rev C 

03-23-71 

nod and var- 
ous EO'S. 

Remarks 

. 

Camera configura- 

CIL. tion verified Rev C. dated to 
2-22-71. 

Rework to latest 
engrg in progress 
on 10-15-71. 

o\ 
N 
0 
I 
h, 
P 
CIJ 

1144 
12-16-71 

-- 
1696 12-17-71 BBRC 'roduction - 

01-10-72 :uric t iona 1 
35854) 

01-11-72 BBRC &T - Physi- 

Ambient - 23740, Rev AN Configuration per 
Clean room 23788, Rev C Rev N of CIL (in- 

23786, Rev J cludes escapement 
23757, Rev J redesign per ECP 
23756. Rev H PPD-032, identifi- 
22721. Rev U cation of film load 
23813, Rev G on back plate and 
23811, Rev L falling film holder 
22726, Rev 0 fix per ECP PPD-033). 

Ambient - 
clean room 

--- 



CAMERA SER. NO. A006 

1 2  

1720 

1930 

2139 

2153 

2153 

2168 

2168 

Page of 4 

Dati 

01-11-7i 
0 1 - 13-7i 

01-14-71 
01-17-72 

01-17-71 
01-24-77 

N 
I 

w 
N 

Revisi  

01-24-72 
02-01-72 

02-21-72 

03-09-72 

03-10-72 

Dcation Desc r i - t i o  
Test I Test 

cceptance 

t i o n  ( S O S S !  

a 1  Vacuum 

h e m a l  \ ‘rr  
um ( 3 0 5 b l )  

c lean  -up 

BBRC Post  
c lean-up 
func t i on. 1 I (30561). 

contamina- 
t i o n  inspe 
t i o n  p e r  
MSFC log 
book and 
d e l i v e r y  t 

Dnconf. Fai lure  
R F t  N1. Mode 

Fa i lu re  
Correc r i v e  Actio1 I F a i l u r e  

Cause 
I 

a r r i e r  p o s i t i  
nd ica to r  m i s -  
ead. 

on Personnel  ‘associ-  
a t ed  with o p t i c a l  
tests caut ioned 
wi th  regard t o  
maintaining 

assignments.  Ab- 
sence of c a r r i e r  
s h i f t  v e r i f i e d  by 
Production apex 
measurements. 

proper  ( + I  6 ( - 1  

I 

l pe ra t  ing 
Remarks 

o\ 
N 
0 
I 
N 
P 
CIJ 



CAMERA SER. NO. A006 Page 2 of 1 

Datc 

03- 13-72 
03-24-72 

03-27 - 72 
05-17-72 

05-18-72 
N 
I 
w 
w -  

05-18-72 
05-20-72 

05-20-72 

05-21-72 
06-13-72 

o c a t i o n  Desc r i r t i on  
lest I Test 

HSFC PHC t e s t s  
on f l i g h t  
ATM. 

IIIIRC Fa i lu re  
a n a l y s i s  6 
r e p a i r  

BBRC 4000 cy 
maintenanc, 
p e r  dug 
37102 

BBRC Post  r e p a i  
t e s t s :  
ere-Accept 
(30558) 
Vib ra t ion  
(30559) 
Thermal Val 
(30560) 
Post  Ther- 
mal Vac 
(30561) 

contamina- 
t i o n  inspe4 
t i o n  p e r  
BISFC log 
book and 
d e l i v e r y  t( 
MSFC . 

MSFC F l t  ATM 
Vib ra t ion  

Cycle! Type of 
Lubricat ion on 

F a i l u r e  Area 
invironment 

mbient - 
lean room 

-- 
mbient - 
lean room 

nbient  - 
lean room 

-- 
mhient - 
lean room; 
-ax i s  r a n -  
OQ v i b .  

x 10-5 t o  

nbient - 
lean room 
and c a r r y  
n s p e c i a l  
amera case  

- - 
lt' ATM V i -  
r a t i o n  
eve l s .  

Cancra 
on f igu ra t io r  

-- 
14360. Rev AI 
17102, Rev E 

Remarks 

:amera r e tu rned  t o  
BBRC f o r  f a i l u r e  
i n a l y s i s .  

-- 
scope of tests idem 
t i f i e d  i n  NMR 27187. 

:ompliance run con- 
, l e t ed  a t  MSFC p r i o r  
to i n s t a l l a t i o n  on 
5-082A. 

o\ 
N 
0 

N 
P 
w 

I 



Dati 

Rev is ion 
- 

06-14- 7 2  
12 -06- 7 2 

12-08-72 

N 
I 
w 
P 

Test 
,ocat ion 

: dated 

R F C  
usc ' 

KSC 

BBRC 

Test 
lescrirt ior 

5 February 

support 
Flight 
Inst runent 

Storage 

lonconf 
R y t  N3 

1975 

-:a I I , I  1 

Mcde 

- 
-- 
None 

CAN1 RA SER. NO. -6 

F I I I 11 :'c 
i ,111 c e 

__. . . . . . 

_. . . . .. . .. -. 

Failure Orerating 
Lorrect ive Action I Cycle Type o f  

Lubrication on 
Failure Area - 

Jnvironment 

mbient 
lean Room 
ibrat ion 

mbient 
lean Room 

Camera 
onf iguratioi 
- -  

Page p of e 

Remarks -. 

QI 
h) 
0 
I 

N 
P 
w 
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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 (MoSZ) 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 o f  BPS 18.06 and 18.07 to 
lubricate film camera peculiar parts. 
in the 37102 and 37103 documents. 

Implemented 

2-35 
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3.0  D I O D E  ARRAY DATA 

The d i o d e  a r r a y  w a s  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 i o d e  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 .  
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 r eco rded  a t  
s h u t t e r  c l o s e .  NRL deve loped  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 .  

Twenty- f ive  b i t s  o f  time o f  day d a t a  were r eco rded  a t  

The t ime of  day r e c o r d e d  by t h e  d i o d e  a r r a y  i s  m i s s i o n  e l a p s e d  
t ime (MET) and i s  f u r n i s h e d  by an ATM on-board  computer.  Th i s  
computer time v a r i e d  from Greenwich Mean T ime  (GMT) by a s  much 
as 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 te s  by 
ground command. These upda te s  a r e  l i s t e d  i n  NASA MSFC Memoran- 
dum MO-1-35-74, Subject: ATMDC Timer Updates ,  d a t e d  March 2 6 ,  
1 9 7 4 .  

Rev A DOY Day o f  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  manual ly  
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 

3-1 



REPLY TO 
A ~ N  OF: MO-1-35-74 

6 2 0 - 2 4 3  
NATIONAL AERONAUTICS AND SPACE ADMlNlSTRATlOf~ 

GEORGE C. MARSHALL SPACE FLIGHT CENTER 
35812 MARSHALL SPACE FLIGHT CENTER. ALADAMA 

March 26, 1974 

TO: Distribution 

FROM: MO -I/Harvey Golden 

SUBJECT: ATMDC Timer Update6 

Enclosed is a list of ATMDC timer updates. These updates were 
taken from the MDRS Position Log at  JSC. Although some of this 
information is difficult to decipher, it seems to be the best source 
available on timer updates. If questions arise concerning the list 
they should be directed to Steve Bales of the Flight Computer Section 
(483-3421) at  JSC and discussed with someone who manned the ASCO 
position during the Skylab Mission. 
MDRS Position Log for your information. 

I have included a copy of the 

ATMDC 'Timer Updates (Onboard Time) 

Timer B was used in the beginning of the mission until DOY 154 when 
ATMDC switchover occurred. 
of the mission except for DOY 157 when ASCO tried the Timer B 
again. 
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 re  negative values. 

Timer A was used for the remainder 

Below is a list of clock updates and explanation as well as  

3- 2. 
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2 

GMT OF 
CLOCK RESET ZERO SET TIME 

144:02:05:10.000 134:OO:OO:OO. 000 
148:07:40:00.0 - 
154: 12:22: 10. 749 134:OO:OO:OO. 000 
157:01:50:00 133:23:59:44.780 
157:03:33:00 - 
157:04:09:00 - 
160:16:38:00 133:23:59:55.876 

162: 17: 16:44 
178: 19:07:00 
189:16:02:00 
198: 00: 00: 00 
197:23: 59: 57 
205:19:43:49 
219:06: 13:33 
230: 16:44:47 
246:01:38:00 

"2 56:04:50:50 
267:03:17:21.277 
280:04:45:20.988 
288:07:30:00 
297:07: 2 5: 53 
306:16:10:50 
316:22:35:43 
326: 00: 00: 00 
33 1 :04:09:47 
342: 10:29:02 
3 53: 04:27: 09 
367:02:51:20 
388: 04:06: 00 
390:OO:OO:Ol. 91 1 

- 
178:19:07:00 
134:OO:OO:OO. 401 
064:OO:OO:OO - - 
198:OO:OO:Ol. 553 - 

0 

198:00:00:00.301 
262:OO:OO:Ol. 277 
262:OO:OO:OO. 988 

262:00:00:01.168 
262:OO:OO:OO. 775 
0 5422: 35:43 
000: 0o:oo: 00 
32.6:OO:OO: 00.10 1 

027:04:27:09 
041 :02: 51 :20 
062:04:06:00 
008: 19:30:51.249 

' -  

- 

DELTA 
UPDATE 

-11 Sec 
-11 Sec 
-4 Sec 

-18 Sec 
0 - 

-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 

- 

0 

COMMENTS 

Timer B update 
Timer B update 
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 

3- 3 
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4/24/74 

F I L M  NR D A T E  

3 A  1 
3 A  2 
3 A  3 
3 A  4 
3A 5 
3 A  6 
3 A  7 
3 A  R 
3 A  9 
3 A  10 
3 A  1 1  
3 A  1 2  
3 A  13 
3 A  14 
3 A  1 5  
3 A  1 6  
3 A  1 7  
3 A  1R 
3 A  1 9  
3 A  20 
3 A  71 
3 A  22 
3 A  23 
3 A  24 
3 A  25 
3 A  26 
3 A  27 
3 A  20 
3 A  29 
3 A  3n 
?A 31  
3 R  32 
3 A  33 
3 A  34 
3 A  35 
3 A  36 
3 A  37 
3 A  38 
3 A  39 
3A 40 

- 3 A  4 1  
3 A  42 
3 A  4 3  
3 A  4 4  
3 A  4 5  
3 A  46 
3 A  4 7  
3 A  4 8  
3 A  4 9  
3 A  50 

NOV 22973 
NOV 27973 
NOV 27-73 
NOV 27-73 
NOV 27q73 
NGV 26973 
NOV 2 R * 7 3  
NQV 2,9973 
NO\/ 28973 
NOV 2H973 
NOV 2er73 
NOV 28973 
NOV 2E!r73 
NOV 28973 
NOV 28973 
NOV ,28973 
NQV 28973 
N O V  28-73 
NOV 2f3973 
NOV 28-72 
NOV 28973 
NOV 28973 
NOV 28r73 
NOV 28973 
NOV 2 8 ~ 7 3  
NOV 2U173 
NOV 26r73 
NOV 79-73 
NOV 29-73 
NOV 29.73 
NOV 30973 
NOV 30273 
D E C  1 -73  

' D E C  1 9 7 3  
DEC 1973 
DEC l r 7 3  
D E C  2 -73  
D E C  2 r73  
D E C  2 r73  
DEC: 2973 
DEC ' 2 -73  
DEC 2 - 7 2  
DEC 2r73 
DEC 2 r73  
D E C  2973 
D E C  3 -73  
D E C  3-73 
DEC 4973 
D E C  4973 
D E C  4 -73  

COY 

326 
33 I 
33 1 
33 1 
33 1 
332 
112' .. 

332 

332  
332 
332 
332 
332 
332 
332 
33.2 
3 3 3 
.d a 1 2  . , 

332 
332 
332 
332 
332 
332 
332 
332 
333 
333 
333 
334 
334 
335 
335 
33k)  
335 
336 
336 
336 
336 
336 
336 
336 
336 
33h 
337 
-3 3 7 
33d 
33e 
338 

33% 

SHUTTER OPEN C L O S E  EXP T I M E  WAVELENGTH 

S H O R T  
L O N G  

S H O R T  
L O N G  

S;HCIPT 
L O N G  

S H O P T  
L ONG 
L P N G  
L O N G  
L O N G  
L O N G  
L O N G  
L O N G  
L O N G  
L O N G  
L O N G  
L O N G  
L n N G  
L3"c 
L Pb!G 
L O N G  
L O N G  
L O N G  
L O N G  
L O N G  
L O N G  
L O N G  

SHORT 
SHnRT 

L C N G  
SHORT 

L O N G  
SHOPT 

L O N G  
SHORT 

L O N G  
SHORT 
SHOPT 

SF-rOQT 
SHnRT 
St-!OQT 

L O N G  
L O N G  
L O N ?  

SHORT 
LONG 

S H O R T  

St-rOL'T 

5HORT 

Rev A 3-4 
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4/34/74 

F I L M  NR D A T E  D O Y  SHUTTER OPEN CLOSE EXP T I W E  

3A 51 
3 A  52 
3A 53 
3A 54 
3 A  55 
3A 56 
3A 57 
3A 58 
3 A  59 
3A 60 
3A 61 
3A 62 
3A 63 
3A 64 
3A 65 
3A 66 
3A 67 
3A 60 
3A 69 
3 A  70 
3A 71 
3 A  72 
? A  73 
3A 74 
3A 75 
3 A  76 
3A 77 
3A 78 
3 A  7 3  
3 A  80 
3A 81 
3 A  A 2  
3A R 3  
3A 84 
3 A  05 
3A R 6  
3 A  87 
3 A  88 
3 A  89 
3 A  90 
3A 9 1  
3A 92 
3 A  93 

134 95 
3 A  96 
3.4 rs7 
3 A  90 
3 A  99 
3A100 

3n 94 

D E C  
DEC 
D E C  
D E C  
D E C  
D E C  
D E C  
D E C  
DEC 
D E C  
D E C  
D E C  
D E C  
D E C  
D E C  
DEC 
D E C  
DEC 
DEC 
D F C  
DFr: 
DEC. 
D E C  
D E C  
D E C  
D E C  
D E C  
D E C  
D E C  
DEC 
D E C  
D F C  
DFC: 
DEC 
DEC 
D E C  
D E C  
D E C  
D E C  
D E C  
D E C  
DEC 
D E C  
DEC 
D F C  
DEC 
D F C  
DEC 
DE C 
D E C  

Or73 
4r73 
5 r73  
5 -73  
6r73 
6973 
7r73 
7r73 
6-73  
8-73 
9r73 
gr73 
Yr73 

10173 
10173 
19-73 
1 1  973 
1 1  r73 
1 1  r73 
11q73 
1 1  r7.7 
1 1  r73 
11-73 
1 l r 7 3  
1 2 ~ 7 3  
12.73 
13-73 
13-73 
13r73 
13.73 
14r73 
14-73 
14-73 
l 4 r73  
14r73 
15973 
15.73 
15-73 
15973 
15973 
15-73 
I hr73 
16q73 
16973 
16973 
16-73 
16r73 
16r73 
16973 
16-73 

338 
338 
339 
333 
34 0 
34 0 
34 1 
34 1 
34 2 
34 2 
34 2 
34 3 
34 3 
344 
34 4 

34 4 
34 5 
34 5 
345 
34 5 
3.4 5 
34 5 
345 
34 5 
34 6 
34 6 
34 7 
34 7 
34 7 
347 
340 
34 n 
.34R 
34 f3 
34 I? 
34 0 
3454 
34Y 
34 9 
34 9 
349 
350 
35 0 
n5n 
35 0 
35 c 
3 s 
350 
350 
3S 0 

L O N G  
SHORT 

LONG 
SHORT 

L O N G  
SHORT 

L O N G  
SHORT 
L ONC 

SHOOT 
SHORT 

LONG 
SHORT 

L O N G  
SHORT 

L O N G  
L3NG 

S H O R T  
LONG 

.SHr)RT 
L O N G  

SPORT 
LONG 

SHORT 
L O N G  

SHORT 
L O N G  

SHORT 
LObJG 

SHORT 
5 HOR T 

L O N G  
L O N G  

SHORT 
.CHORT 

L O N G  
SHORT 
SHORT 

L O N G  
L O N G  

SHORT 
L O N G  

SHVPT 
L O N 5  

I iHr lDT 
SHORT 
r,HCIRT 

L O N G  
SHORT 
SHORT 
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4 f 34f 74 

F I L M  NR 

3 A 1 0 1  
3 A 1 0 2  
3 A 1 0 3  
3 A 1 0 4  
3 A  105 
3 A 1 0 6  
3 A  1 0 7  
3 A 1 0 8  
3 A  1 0 9  
3 A 1 l n  
3 A l l  1 
3 A 1 1 2  
3 A 1 1 3  
3 A 1 1 4  
3 A 1 1 5  
3 A 1 1 6  
3 A 1  1 7  
3 A 1 1 8  
3 A 1 1 9  
3 A 1 2 0  
3 A 1 2 1  
3 A 1 2 3  
3 A l P 3  
3 A 1 2 4  
3 A 1 2 5  
3 A 1 2 6  
3 A 1 2 7  
3 A 1 2 8  
3 A l 2 4  
3 A  130 
3 A 1 3 1  
3 A 1 3 2  
3 A 1 3 3  
3 A 1 3 4  
3 A  1 .35  
3 A 1 3 6  
3 A  137 
3 A 1 3 8  
3 A 1 3 9  
3 A 1 4 0  
3 A 1 4 1  
3 A 1 4 2  
3 A 1 4 3  
3 A 1 4 4  
3 A 1 4 5  
3 1 1 1 4 6  
3 1 1 1 4 7  
. 3 A  1 4 8  
3 A 1 4 9  
3 A 1 5 0  

Rev A 

D A T E  

D F C  1 6 9 7 3  
D E C  1 6 9 7 3  
DFc 16973 
D E C  1 0 1 7 3  
DEC 1 6 - 7 3  
DEC 1 6 9 7 3  
D E C  16973 
D E C  1 6 9 7 3  
DEC 1 6 9 7 3  
c)Ec 1 6 9 7 1  
D F r  1 6 - 7 3  
nFc: 1 6 - 7 3  
D E C  1 7 9 7 3  
D E C  1 7 9 7 3  
DEC 17973 
D E C  1 7 9 7 3  
DEC 1 7 - 7 3  
D E C  1 7 9 7 3  
OEC 17-73 
DEC 1 7 9 7 3  
D F C  1 7 9 7 3  
P F C  1 7 9 7 3  
DEC 1 7 - 7 3  

D E C  17-73 
D S C  1 7 - 7 3  
DEC 1 7 9 7 3  
D F C  17973 
DFC 17\73 
D E C  1 7 - 7 3  
D E C  1-79-73 
DEC 1 7 9 7 3  
D E C  1 7 9 7 3  
DFC 1 7 9 7 . 3  
D F C  1 7 - 7 3  
DFC 1 7 - 7 3  
DFC 1 7 - 7 3  
D E C  1 7 9 7 3  
D F C  1 7 - 7 3  
DEC: 1 7 - 7 3  
DEC 1 7 9 7 3  
D E C  1 7 ~ 7 3  
D E C  1 7 9 7 3  
DEC 1 7 9 7 3  
DEC 17-73 
D E C  1 7 9 7 3  
!')cC 1 R - 7 . 7  
DFC IP973 
DEC 1 9 - 7 3  
D E C  19973 

DFC. i7.73 

DOY 

350 
350 
35Q 
350 
350 
35 0 
350 
35 C 
35 n 
35n 
350 
35 O 
35 1 
35 1 
35 1 
35 1 
35 1 
35 1 
35 1 
35 1 
35 1 
35 1 
.?5 1 
35 1 
35 1 
35 1 
35 1 
35 1 
35 1 
35 1 
35 1 
35 1 
35 1 
35 1 
35 1 
35 1 
35 1 
35 1 
35 1 
35 1 
35 I 
35 1 
35 1 
35 1 
15 1 
35 1 
35 .? 
7" 2 
35 3 
353 

S H l J T T E D  O P E N  

3-6 

C L O S F  I n l  A 'JF LE NC T H 

S H O P T  
SHORT 

L D N G  

LDNG 
S H O R T  
S H O R T  
S H O R T  
S H O P T  

SHOP T 
L O N G  

S H O R T  
S H O R T  
SHORT 
.5HORT 
SHORT 

L O N G  
L O N G  
L O N G  

St-tORT 
?WORT 
5 H O R T  
SHOPT 
SWORT 

LONG 

FHCIRT 

SHORT 
LONG 
L O N G  
L O N G  

S H O R T  
S H O R T  
S H O R T  
SHOQT 
5HnRT 
S H 9 D T  
LONG 
L O N G  
L O N G  

S H 9 R T  
S H O R T  
S H O R T  
S H O R T  

L O N G  
L 9 N G  

5,;HOPT 
14 r)P f 

L T N G  
SHClc7T 
S H O R T  

LQNG 
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F I L M  NR D A T E  

? A 1 5 1  
3 A 1 5 2  
3 A 1 5 3  
3 A 1 5 4  
3 A 1 5 5  
3 A 1 5 6  
3 A 1 5 7  
3 A 1 5 8  
3 A 1 5 Y  
3 A l h 0  
3 A 1 6 1  
3 A 1 6 2  
' 3 A l b T J  
3 A l h 4  
3 A l h 5  
3 A l 6 6  
3 A 1 6 7  
3 A 1 6 8  
3 A 1 6 9  
3 A 1 7 0  
3 A 1 7 1  
3 A  172 
3 A 1 7 3  
36174 
3 A 1 7 4  
38176 
3 A  177 
3 A 1 7 8  
3 A  179 
3 A 1 8 0  
3 A l F 3 1  
3 A 1 8 2  
3 A 1 8 3  
3 A l R 4  
3 A 1 8 5  
3 A 1 8 6  
3 A  1 8 7  
3 A 1 8 8  
3 A l R 9  
3 A  1 9 0  
3 A 1 9 1  
3 A  1 9 2  
3 A 1 9 3  
3 A 1 9 4  
3 A  1 9 5  
3 A 1 9 6  
3 A 1 9 7  
3 A 1 9 t 3  
3 A 1 9 9  
3 A 2 0 0  

DEC 
D F C  
D E C  
D F C  
DEC 
D E C  
D E C  
D E C  
DEC: 
D E C  
D F C  
DEC 
DEC 
DE:C 
D E C  
D E C  
D E C  
D E C  
D E C  
D E C  
DE C 
D E C  
3 F C  
D F C  
DFC: 
D E C  
D E C  
D F C  
D E C  
D E C  
D E C  
D E C  
D E C  
DEC 
D E C  
DEC 
D E C  
DEC 
D E C  
DEC 
DEC 
DEC 
D E C  
D E C  
D E C  
D E C  
DEC 
DEC 
DEC 
DFC 

1 9 r 7 3  
1 9 r 7 3  
19r73 
1 9 - 7 3  
l 9 r 7 3  
1 ' 9 9 7 3  
19973 
1 9 9 7 3  
19r73 
1 Y r 7 3  
1 9 9 7 3  
20 r73  
2@ r 73 
20r73 
? Q - 7 3  
20.73 
20 73 
2 1 r 7 3  
2 1  r73 
,2 1 r73  
21 r 7 3  
2 1  r 7 3  
2 1 - 7 3  
2 1  r73 
2 1  r 7 3  
22r73 
22973 
22 r73  
22973 
22r73 
22973 
22 r 73 
22 r 73 
22 -73  
22973 
22r73 
2.3r73 
23r73 
2 3 ~ 7 3  
23 r 73 
23r73 
23-73 
2 4  9 73 
2 4 r 7 3  
24 r73  
2 4 - 7 3  
2 4 r 7 3  
24973  
24 r 73 
25 r 73 

DOY 

35 3 
35 3 
35 3 
35 3 
353 
35 3 
35 3 
353 
35 13 
35.3 
35 3 
35 4 
35 4 
354 
354 
354 
354 
yj 5 

355 
355 
35!> 
35 5 
35 c i  

355 
355 
356 
35 6 
356 
356 
35 6 
356 
356 
356 
356 
356 
356 
357 
357 
357 
35 7 
357 
357 
358 
358 
3 5 R  
35 €3 
350 
35n 
35 H 
359 

SHlJTTER OPEN C L O S E  F X P  T I M F  

S H O R T  
L O N G  

SHQRT 
L O N G  
L O N G  

C H 9 R T  
L O N G  

S H O R T  
S Y O R T  
S H O R T  
SHORT 
LONG 

S H q P T  
SHORT 
S H O R T  
SHQRT 
S H O R T  

LONG 
SHORT 
S H O R T  
S H O R T  
S H O R T  
S H O R T  
SHORT 
S H n R T  
SWQQT 

L r l N G  
SHCIRT 

L O N G  
S H O R T  
SHORT 
S H Q R T  
SHORT 
SH1)QT 
S H O Q T  
S H O R T  

L O N G  
SH3PT 
S H O R T  
LOVG 

S H O R T  
S H O R T  

L O N G  
S H O R T  

L O N G  
S H O R T  
S H O R T  
S q O R T  

L O N G  
L O N G  

Rev A 3-7 
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4 . 0  ENGINEERING DATA BOOK - J S C  

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 o f  t h e  d u t i e s  of  t h e  NRL team member manning t h e  s c i e n c e  
conso le  was t o  r eco rd  i n f o r m a t i o n  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  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 used  t o  r e c o r d  t h e  t ime o f  each s h u t t e r  opening ( a c c u r a t e  t o  one 
minute  o f  GMT), t h e  d a y / n i g h 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  n e c e s s a r y .  

A t  t h e  conc lus ion  o f  t h e  Skylab Program, t h e  experiment l o g  books 
were compared frame b y  frame wi th  e n g i n e e r i n g  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 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 of  t h i s  s e c t i o n .  Each column is  l a b e l e d  on t h e  f i r s t  
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 in s t rumen t  
as w e l l  a s  t h e  sequence i n  which each frame was t aken .  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 o g  
books and c o n t a i n  i n f o r m a t i o n  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  experiment  l o g  books a r e  recorded  i n  
Volume I of t h e  NRL/ATM SO82 Exposure Cata log  (BBRC Document No. 

Rev A 

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  as t h e  name of  each 
numbered JOP. 

Rev A 
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MED Book Glossary  

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 
FXX 
J O P  1 
J O P  1A* 
J O P  1A-l* 
JOP 2 
JOP 3 

JOP 4 
JOP 5 
JOP 6 
JOP 7 
JOP 8 
JOP 9 
J O P  1 0  
J O P  11 
JOP 1 2  
JOP 1 3  
J O P  1 4  
J O P  1 5  
JOP 1 7  
J O P  18  
J O P  1 9  
J O P  2 0  
JOP 21 
JOP 2 4  
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 ,  Ta rge t  Unspec i f i ed  
Coronal Elole and Number 
Emerging Flux Region 
Eas t  Limb 
Fi lament  and Number 
Chromospheric Network 
Near Sun Center  (K e .5R.) 
S t ep  One o f  JOP 1 A  
Act 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 Ob jec t s  
So 1 ar  Ec 1 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 te r  
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J O P  26 
J O P  2 7  
K 
KC 
KN 
KT 
LBX 
LB 
LSX 
N C X  
NP 

Rev A OB S 
P X X  

QL 
QRX 
QR 

Rev A S 
Rev A sxx 

sc 
Rev A SGL 

SP 
UNA 
UNK 

VEL 
WLB 
xx 

Coronal and Chromospheric S t r u c t u r e s  
Ve 1 o c i  t i e s 
Comet liohoute k 
Kohoutek Coma 
Kohoutek Nucleus 
Kohoutek T a i l  
Limb and Number, 0.means 1 0  
Limb 
Limb Scan and Number 
Network C e l l  and Number 
North Po le  
Observing T i m e  f o r  Crew 
Prominence and Number 
Qu ie t  Limb 
Quie t  Region and Number 
Qu ie t  Region 
Shopping L i s t  Des igna t ion  
Shopping L i s t  and Number 
Sun Center  
S i n g l e  Ins t rument  Opera t ion  
South Pole  
Unattended 
Unknown 
S t a r  Gamma V e l  
West Limb 
Ac t ive  Region I d e n t i f y i n g  Numbers, 
i . e .  0 0 ,  1 9 ,  2 7  e t c .  

* Sample - f o r  s p e c i f i c  JOP and s t e p  d e f i n i t i o n s ,  s e e  
J O P  Summary S h e e t s .  

Rev A 
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5 . 0  ENGINEERING DATA BOOK - MSFC 

T h i s  p o r t i o n  of t h e  Mission Eng:ineering Data Book was o r i g i n a t e d  
a t  MSFC from t h e  t e l eme te red  da ta  dur ing  t h e  Skylab Missions.  
T h e  s h u t t e r  open and s h u t t e r  c l o s e  t imes were GblT c o r r e c t e d  and 
superimposed on t h i s  d a t a  and t h e  exposure time was computed from 
t h e s e  times. In  a d d i t i o n ,  a l l  o t h e r  ATM ins t ruments  o p e r a t i n g  

Also inc luded  a r e  p o i n t i n g  in fo rma t ion  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 .  ‘This d a t a  i s  i n  t h e  form of  a compu- 
t e r  p r i n t o u t  and i s  recorded on magnetic t ape .  

Rev A w h i l e  S082A was r eco rd ing  s c i e n t i f i c  d a t a  a r e  noted .  

T h e  t .e lemetry system was no i sy  dur ing  t h e  mission and o f t e n  d a t a  
was miss ing  from t h e  p r i n t o u t s  (d ropou t s ) .  The t e l eme t ry  n o i s e  
caused 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 ,  whi le  
t h e  dropouts  caus.ed exposure d a t a  l i n e s  t o  be miss ing .  Conse- 
q u e n t l y  i t  was necessary  t o  c o r r e c t  t h e s e  engineer ing  d a t a  us ing  
s e v e r a l  o t h e r  sources  of in format ion  through time 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 coord ina ted  wi th  d a t a  from t h e  
d iode  a r r a y ,  MSFC quick look d a t a  (AUTO SCAN), MSFC and JSC 
conso le  l o g s ,  MSFC Data Hook Six, and t h e  JSC EDB.  The c o r r e c t e d  
r o l l  i n fo rma t ion  a s  provided  by IBM under c o n t r a c t  wi th  MSFC has 

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 i n i t i a l  IBM i s s u e  of t h e s e  r e c o n s t r u c t e d  va lues  was based on 

1950 Ephemeris Data. Add i t iona l  i n fo rma t ion  provided 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  con ta ined  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  minutes  o f  t h e  IBM v a l u e s .  

Rev A 
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S 0 8 2 A  EDB PRINTOUT INDEX 

)PEN 

:LOSE 

EXPOSURE TIME 

FRAME COUNT 

WVL 

VULT 

YODE 

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 - 'GI is grating position and 'MI is the 
mirror position. ' S I  is printed in both columns f o r  
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, 'FLARE' is Flare Mode, 
and 'MAN' 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, 'XI 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 
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S082A EDB PRINTOUT INDEX 
Page 2 

rEMP 

ROLL 

MAX PT. EXC. 

NRL BIAS 

remperature of Instrument - Provide quick check of 
instrument temperatures when shutter was opened (OP- 
Column P) and closed (CL-Column Q). 'OK' is printed 
in the 'OP' column when: 1) the absolute tempera- 
tures of the instrument are 70 ? 13'F; 2 )  the abso- 
lute temperature of the grating is 73 f 10'F; and 
3)  the differential temperatures are 0 ? 5'F. 

If any of the temperatures are not within the above 
described limits; an 'X' is printed in the 'OP' 
column. 

If the above measured temperatures vary during the 
time the shutter was OPEN by less than 1) k5.4'F for 
all absolute temperatures, 2) ?6.6'F for the grating, 
3 )  +O.Z°F for the vertical differential temperatures, 
and 4 )  ?0.5'F for horizontal differential tempera- 
tures, 'OK' is printed in the TEMP 'CL' Column. If 
these requirements are not met, 'X' is printed in 
the TEMP 'CL' Column. 

GAMRR - Roll position is printed in Column R. 

Maximum Pointing Excursion - The maximum deviation 
o f  the Point Control during the shutter OPEN period 
is printed in these three columns. GAMX, GAMY and 
GAMRR Point Positions are printed in the respective 
columns, S, T and U. 

The alignment bias values for the S082B instrument 
are printed at S 0 8 2 A  shutter OPEN and CLOSE. 

Rev A 
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SO82A EDB PRINTOUT INDEX 
Page  3 

INGLE 

4LTITUDE 

Zm 

O R B I T  NO. 

'B' (Column V) i s  t h e  minimum a n g l e  ( B ,  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 ' E '  
(Column W) i s  t h e  minimum a n g l e  (a, F i g .  5-2) between 
Skylab-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  as 
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 ,  Fig .  5-2) of  t h e  Skylab i n  k i l o -  
meters  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  viewing l i n e  above e a r t h  ( Z m ,  
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 ) .  

ZM = 

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

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

NOTE: Zm i s  meaningfu l  o n l y  f o r  v a l u e s  E between 
0 and -1290 arc  minu tes .  

O r b i t  number (Column Z ) .  

Rev A 
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I SPACECRAFT ORBIT 

TO SUN 1 ORBITAL PLANE 

F i g u r e  5 - 1  Beta Angle 

TO SUN - 
VIEWING L I N E  

A SKYLAB ALTITUDE 
Zm DIST. OF VIEWING LINE FROM EARTH 
CY : ANGLE BETWEEN SUN EARTH L INE AN0 NEAREST FORWARD EARTH HORIZON 

=ANGLE E FOR S082A AND ANGLE Z FOR SO828 

Figure 5-2 Extinction Parameters 
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6.0 TEMPERATURE DATA - MSFC 

The t e m p e r a t u r e  d a t a  was o r i g i n a t e d  a t  MSFC 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 Miss ions .  Th i s  d a t a  i s  a computer t a b u l a -  
t i o n  which h a s  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  s o u r c e s  
of i n f o r m a t i o n .  A l l  columns a re  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 o f  each  e n t r y  i s  r eco rded  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 approx ima te ly  each  f i v e  ( 5 )  minutes  d u r i n g  t h e  
t i m e  p e r i o d  t h e  s h u t t e r  remains  open,  
o f t e n  t h a n  f o u r  (4 )  minute  i n t e r v a l s ,  consequen t ly  not 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  t e m p e r a t u r e  d a t a .  
i s  p rov ided  i n  t h e  form o f  a computer p r i n t o u t  and i s  r eco rded  
on magnet ic  t a p e .  

E n t r i e s  a r e  n o t  made more 

Th i s  d a t a  
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Column 

Time 
REAR ( C 0 9 0 )  

CENT (C091) 
FNT (C092) 
R E A R  (C09.5) 

CENT (C096) 
FNT (C197) 
GRZTING ( C Z O O )  

F. CENT (C201) 
CENT ( C 2 0 2 )  

R ,  CENT (C203) 
F.  CENT (C204) 
CENT (C205)  

R. CENT (C206) 

620-243 

S082A TEMPERATURE 

Description 

Greenwich Mean Time of Entry 
Absolute Temperature, Rear Center Base 
Absolute Temperature, Center Base 
Absolute Temperature, Front Center Base 
Absolute Temperature, Rear Center, Right Side 
Absolute Temperature, Center, Left Side 
Absolute Temperature, Front Center, Left Side 
Absolute Temperature, Grating, Lower Edge 
Differential Temperature, Front Center, Lid to Base 
Differential Temperature, Center, Lid to Base 
Differential Temperature, Rear Center, Lid to Base 
Differential Temperature, Front Center, Side t o  Side 
Differential Temperature, Center, Side to Side 
Differential Temperature, Rear Center, Side to Side 

See Figure 6-1 for locations of measurements. 
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C203 c200 

C204 C205 C206 . 

F i g u r e  6- 1. Measurement Loca t i . ons  f a r  NRL-.-I  (S i l82 .4j  
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