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

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 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 it is a challenge to 
explain this mystery - what forces expelled these huge clouds, then blocked its fur- 
ther progress, yetallowed the cloud to maintain its threads. Both magnetic fields and 
gravity must play a part, but these curious forms seem to defy explanation based on 
magnetic and gravitational fields alone. 

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

. .  
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FOREWORD 

The purpose of this document is t o  provide t!ie camera photographic 
log, the JSC science console data, and the MSFC engineering data 
for S082A Film Camera, S/N CM10fl-003 (exposure numbers 1A-001 
through 1A-019). 
,(MED) and the Camera Photographic Log (CPL) +re combined in this 
document. This document was prepared by Ball Bro'thers Research 
Corporation, Boulder, Colorado, under Contract N00014-67-Ci0470 
with the Naval'Research Laboratory, Washington, DC. The authority 
for the MED is 'BBRC.PropOsa1 C-474 which was added by Contract 
Modification POOO55. The authority for. the CPL is BBRC NRL/ATM 
Engineering Change Proposal PPD-054 Rev 1 which was added by 
Contract Modification P00064. 

. ~. . -. ...... . . -- _ _  . _. . .. .. . 
The requirements. for the Mfission Engineering Data 
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1 . 0  INTRODUCTION 

This document c o n t a i n s  a h i s t o r y  o f  each f l i g h t  f i l m  frame from 
i t s  r e c e i p t  by BBRC from NRL through t h e  time of i t s  development. 
This i nc ludes  camera i d e n t i f i c a t i o n  and mission use ,  ground and 
:o rb i t  environment, loading  and unloading d a t a ,  f i l t e r  d a t a  if 
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 .  Also inc luded  are  eng i -  
nee r ing  and s c i e n t i f i c  parameters  r e l a t e d  t o  each frame dur ing  
exposure on t h e  Skylab Mission. This  exposure d a t a  i s  provided 
i n  t h e  form o f  Engineering Data Books (EDB's) obta ined  from MSFC 
and JSC and e d i t e d  by BBRC, and a Diode Array Data Log provided 
by NRL. 

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  given i n  t h e  
fol lowing 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 consu l t ed  f o r  t h e  r e s p e c t i v e  exposures .  
Each document i s  confined t o  a block of  exposures ob ta ined  by a 
s p e c i f i c  camera dur ing  t h e  va r ious  Skylab Missions.  

Table 1-1 

S082A Camera Rela ted  Data 
. ._ . -  ..... .... 

/SL-1 6 2 

1 SL-4 

F l i g h t  Load 
No. 

A- 1 
A- 2 

A - 2 "  
A- 3 

A- 4 
A- 5 

~ Camera Exposure 
~ S e r i a l  No. Numbers 

lCM10A-003 lA-001+1A-019 
CMlOA- 00 7 lA-201+1A-402 

CM1 OA- 0 0 5 
CM1 OA- 0 06 

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

CM1 OA- 0 06 HRE 
CM10A-005 HRE 

620 Documents 

1 620-239 
620-240 

620-241 
620-242 

I 620-243 
620-244 

*Replacement load  f o r  o r i g i n a l  A - 2  load  used dur ing  SL-1 6 2 
i n s t e a d  of  dur ing  'SL-3 due t o  a malfunct ion of A003 camera. 

HRE des igna te s  r e f l i g h t  ( i . e . ,  flown on a previous  m i s s i o n ) . '  

1-1 
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Table 1-2 
S082B Camera Related Data 

Skylab Flight Load Camera 
Mission No. 'Serial No. 

>---. 

SL-1 6 2 B-1 CM11A- 0 0 3 

B-2 CM11A- 00 5 
B- 3 CM11A- 00 4 SL-3 . 

SL-4 B-4 CMllA-003 HRE 

Exposure Referenced 
Numb e r s 620 Documents 

lB-OOl-l+lB-201-81 620-245 

2B- 001- 1+2B- 201-4 620-246 
2B- 301-1+2B- 500-1 I 620-247 

3B-001-1+3B-201-8 I 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 
Volume I1 S082A Thermal Distortion Plots SL-3 6 SL-4 
Volume I11 S082B Thermal Distortion Plots SL-3 
Volume IV S082B Thermal Distortion Plots SL-4 

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

DOY 363 through DOY 383 (18 of 1974) 

Thermal Distortion Program Description 

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 

This section contains a compilation of data that traces the his- 
tory of each exposed f1ig:ht film frame beginning with camera 
identification and mission application. The period covered is 
from cold storage at BBRC, 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 aluminum filter data for the S082A cameras 
are included, Also included is an extraction, from BBRC Document 
No. 620-132, entitled Film Camera History, for each respective 
camera. 

2.1 CAMERA IDENTIFICATION AND MISSION U S E  

Camera: 
Flight: 
No. of 'Film Hold,ers: 
Skylab Mission: 
Launch Date: 
Installed on.Instrument: 
Removed from 'Instrument: 
Splashdown: . 

Significant Remarks : 

P/N 36350-501; S/N CM10A-003 
L/N A-1 
Upper 100; Lower 101; Carrier 1 
SL-1 tj 2 
14 May 1973 
2 April 1973 
7 June 1973. 
22 June 1973 

The A003. camera jammed during the SL-1 tj 2 Mission. Only 19 
exposures were taken. Reference BBRC Failure Report No. 2630. 
The camera was unloaded 27 June 1973. Camera was launched on 
S L - 1 ,  exposed on SL-2 and returned on SLr2.  

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 to which the film was subjected (See Fig. 2-1). The 
source for t.he in-flight data is from the environmental log book 
maintained at the NRL Science Console. 

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. 
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 #'I is the number 
assigned by NRL to each individual exposure. 
"Film Holder #I' 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. 

These strips were placed into film holders, loaded 

The column entitled 

There were four (4 )  control samples taken at the beginning of 
each roll, one taken at intervals of approximately ten (10) film 

2 - 2  



~i 10, MA [USET' EX BC' ' M F A N ~  ' F '32,,c 7- c -1 - 7 . ,  . YEA, AYS x l l V l S l C  ' ' _I ' 7 r ?  - -  
P-INTED IN u. 5 a. 

0 0 0 

I973 

N :  

w 

LL 
0 

a2 

I- 
i5 

80 o 

70' 

60' 

50' 

40' 

30' 

20° 

Figure 2-1. Environmental Parameters 

2.000 
I .goo 

I .800 
I .  700 
1.600 
i .500 
I .400 
I .300 

m 
1.200 2 
1.100 ' z 
1.000 g - - 
-900 2 

e 
.a00 
.700 
.600 
.500 
.400 
.300 
.200 
1100 

cn 
N 
0 
1 
N 
b 4  
a 



Table 2-1 

FILM TRACEABILITY CHART 

S-19-74 CAMERA P/N 36360-501 SIN Al/A003 

NOTES ROLL "p\\!iL EXPOSURE 
R!$R ROLL NO. &tiR EXPOSURE 

9. NO. No. no. #Q. 

*-I. . .  -14. . . . . . . . . . . .  .- -.18-33.. . . . . .  ... 181- This camera jammed 

1 L  73 was the jammed 
19:s holder. Exposure :... -.lB:35 189 
- E r j  2 7  . . .18:36 .. 1 9 0  the first holder at the rear of 
1 9  5.. .G%0?2 - .a_-- -18 -.3 1- ~ _ .lU_- the top stack, film . ......... ......... 
29-6 ........... .1AOll. .. 81. .- -18- 38 . .35. .... ___ holder 175. was removed 

and developed. It re- 

further proof a trans- 

19-2_- -15 -18-54. during sL-2.  Holder ......... ... 

. .. . 

-19-7 . . . . . . .  1 A W .  8.3 .. 18-39 - -  192 -_ vealed no exposure to 
............ ~ . z _ -  Sunlight which gave -. 19-8 . _ _  _. . !AW? . !!.-- -1&4.o . . 

_ _ _  19-io 
1 9 1 9  .YO.OS. -as.-- -18-41 ......... . . . . .  - IsL  port j m  occurred between 

. l.AO07 _.._ 86 18.-42 . . 195.-  l9 and cycles. 
2 9 - I 1  .. ..lAOO6.- .. ..E-- -.la-43 . . . .  Exposure 1A-020 film 

as a calibration film 

. 
19:12 ..... W O S  .. B--_ -.18-44 . . -_-----lg7. 1 holder 93, was developed 
. 19rl.3- _.1AP94- ...... 89- . -18-45 ........ -198 - strip. 
_. 19-14 . ......... lAoo> . .-.E -U-M .. 199- 
19-13. . Is ........... . - . ..IS- 4 7 . - _. _ _  - - . .-.2!2D. - 
-L?-.1.6 ........... LA-0P.I.. . .?! _.18-48. ....... .-.-1p1- 
3 3 - 1 7 .  . . . .  1AO.01- . 9Z.- - 18-49. . ...... ..__._.LnL . 
19.:.!8.. ....... lAo2o.. . -9.3 ...... 1 8 - 5 0  34 . . . .  __ 
1 9 - 1 9  .................. __ .A4 .... -.18-51 31 .... __ 
-!9-Z0 ............... -95 .- .. 18-51 3 6  

........ 2-6 18.-53 37 ....... 
-20-1 . . .  1. .... 

- . 2 0 - 3 .  3 
-.20-4 . 4. .. 
1 0 - 5  . . .  -I-- 
- 3 - 6  . . . .  L-  
-20-7 ........... 3.- 

............ 4 -  
... .... 5.- 

. 20-10 . . 

.. . 
............ 2.- 

-20-18 . . . . . . . . . .  .13 . 
14 _ _  

. 17 - 
1s . 

. . -  -. -19. - 

7 ,  . . . . . . .  &&. . 

2 3  
24 . 
25 

.. 2 6  _ _  
27 - 
28 - 
29 

50 .  . 

31 - 
3: ._ 

. 34 .- 

. . . . . .  3? .. 

39. . 
20-47. . J O  .. 
2P-48 8 . . . . . . .  

!I. . 

. 43 ... 
44 
45 
4.6 

. . . .  
. . . .  

. . . .  -48 .. 
49 

. . . . . .  

, 51 . 

59 
60 

. . . . . . .  
..... __ ... ._ 

, 20-70 10 
.?l . 

- 3 - 7 7  . . 6 7  .. 

,on _ 
XL72 69 _ . . . . . . . . .  

71 - 
- 2 0 - 8 3  . . . . .  .7: . 

.1A019 . 74 _. 
..... 75.- 

lAOlS 78 , 

1A014.. ..79 . 
1~013.. . 80 .... 

. . . . .  

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

__ . . . .  

. __  - . - - 
. I . - -. -. 

N 

P 
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holders and two (2) taken at the end of the roll. Therefore, two 
(2) control samples could be used to bracket each ten (10) film 
holders in the event of any film degradation. 

The block entitled "Film Data'' at the bottom of Table 2-1 lists 
each roll of bulk film by number and type of'film. 

2.4 UNLOADING DATA 

The cameras were flown to NRL after splashdown for unloading. 
The attached chart (see Table 2 - 2 )  shows the order in which the 
film holders were placed into the cassettes during the unloading 
operation. The film holder numbers can be traced to the loading 
data chart, Table 2-1, to cross reference exposure, roll and 
strip numbers. 

The table (see Table 2-3) entitled "Developing" lists the expo- 
sure numbers and development control samples in the order in 
which they were developed. The development control samples are 
strips of film cut from the same type of film, although a differ- 
ent roll, to check the developing solutions, process, etc. For 
exposure information concerning these samples refer to the NRL 
McPherson Log. These samples do not relate to the control sam- 
ples taken during loading. Regular development runs are numbered 
1, 2, 3 ,  etc., runs numbered'A, B, etc. are preselected holders 
removed during unloading the camera to be developed prior to 
developing the complete camera load. These holders were not 
loaded into cassettes but were used to verify film position. 

2 . 5  ALUMINUM FILTER DATA 

An aluminum filter was located just behind the camera aperture 
and'consisted of a thin, sheet (1000A thick) of aluminum on a wire 
mesh substrate. This filter screened out all light wavelengths 

0 

2- 5 



Table 2 - 2  
Unloading Traceab i l i t y  Chart 

s t ack  i n  camera; no t  
r e t r i e v e d  u n t i l  a f t e r  

- -72 - - 
- - - - e  

BOTTOM 

s t ack  was removed and 
de’veloped t o  v e r i f y  
no d a t a ;  was not  
unloaded i n t o  c a s s e t t e .  TOP 

Camera - Al/A003 

620-239 

1’ 

I 

Date . 27 Jun 1975 

2-  6 
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Table .2-3 
Developing 

Camera Ser ia l  No. CMlOA-003 
Fl ight  Load No. A- 1 

Run No. 

i 
2 

Exposure Numbers 

1A-015 through 1A-019 
1A-001 through 1A-014, 
1A-020, 1A-021 

Dev. Control sampie 

MC 1-2  
MC 1-4 

Date 

7/2/73 
7/2/73 
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0 

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

e Photograph of Filter (see Fig. 2-2) 
o Pinhole Fogging Map (see Fig. 2 - 3 )  
e Pinhole Plugging Map (see Fig. 2-4) 
0 Manufacturing and Environmental Test Data (see Data Sheets, 

0 Preflight Transmission Data (see Data Sheet, page 2.49)::. - 
Pages 2-.12 through 2-.18. - - 

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

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

Key to table of measured transmittances of the ATM-2 A1 filters: 

Column 1 ' Wavelength (i) 

Column 2 Although labelled "ANG. INC." these numbers 
identify the filters and the position on that 
filter at which the measurement was made. A key 
to these numbers is given at the top of each 

first page. 

Column 3 Measured Transmittance. 

Column 4 

Column 5 

Probable Error of the Measurement. 

Probable error converted to % error. 

2-8 



Figure  2-2 Photograph of  F i l t e r  
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Figure 2 - 4  

P I N H O L E  ' P L U G G I N G  . . M A P  

Filter 1.D. No.: ATM;! -.I 92 

Plug Material:= 2 ,*/a Lot NO. : & j , 9  - 7 ,:Exp. Date: 64-74 
Operator : Date:J /7673 . 

. . .  . . .  . . .  
I -  

. .  . .  
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ATM FILTER DATA SHEET 

1. Frame Data: 

2. Mounting: 

3. Margining: 

Date R e c e i v e a  aQa L-1 BY h 7 4 2 - L  

Date'v - \ -  p\T ' Operator LL 5 

Certification e-. 

Cleaning: 

Lot oq\ -5% 

Lot 
\ 

Bake *Temp. \b 0 O G  Time 

Information on separate sheet.. 

. Operator . Dato,%& - 7% Time \544j' . _  - 

4. Prebake photograph: 

D a t e q - 3 q - 7 2  Operator 

Date4 . (967 @ Operator 

Time in\br>o - Temp. --/Lo% Time Out- 0 

D a t e q - q Q  - qT Ope rat0 r 

Time in h-3n Time out \ T O  0 

5. Cold Cycle: 

6. Sanitizing Bake: . 

gm.ct .I w 

Temp. L L n  c Pressure ) 6 

7. P r e  Environmental Test Photograph: 

8. Environmental Testing: 

Date R-3-72 Operator kQ 

Vibration and acoustic: Date. 8-3-78 Carrier  Q T& 

b$4 - 1 5 -\Q -7 Q Vibration specs. WQ- - 
Acoustic specs . CO QJ ~ - 7\W-'\n7 5 - I n - 7  t, -- 

9. PDst Environmental Test Photograph: 2 - 1 2  - -  ph n - n  a .  - - . n  
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FOIL NUMBER &g 
41 /3'70$ 

. .  

.. 
FOIL MOUNTING 

Operator r,q 

Epoxy 

Lot ' Amt 
11 .Comments , 

. .  

Res. 

Res.  

Frames 

# T y P e a - r h  - -  a 
Type # R e s .  # 

T e e -  # R e s .  # Res. 

Type # R e s .  # Res.  

Type - #  R e s .  # Res. 

Type # Res. # Res. 

Type # Res. # Res. 

Type # R e s .  # Res. 

Trim 

Date L '  

T i m e l / ,  - ..TO ' ' 

Operator 

Comments 

- 
-- 

2-13 . .  
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ENVIRONMENTAL TEST 

DATE: (9 SIGMATRON CARRIER: ~ \ a  ;< 

ITEM NO. 

I 

'5 

COMMENTS: 

FILTER NO. 

=e- . .  

. .  - 
_-. 

2-14 . 
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0 . MONITOR 1 3 7 o A .  

620-239 SUBSTRATE 

Operator 

Par lo dion ' 

. .  
TYPe f.6 .' Lot /// j 7 i  

Quantity >-c cc. 

Time ' UP 

Installation 



SCREEN PREPARATION 

Date\\- %.T\ Operator Q e  

Screen 

Lot W-lbLr 0s- 

Thi ckne s s- 

Orientation c \ a a u A L  

Lines/inch 70 
I .  - ooo-, 

Pressing pressure n>\\a- 

Heat Treatment 

Temp. ~ c e w ~  
Time \ Ma 
Methas , ,  0- rl& 

2 21 Storage *+-a- 
0 

'SCREEN ,MOUNTING '. 

SCREEN INSPECTION 

Date ( Operator ' .. 

Comments QB .. 

Film No. ;,, 6 
CEMENTING 

Date)%-& - q\ Operator 
Cement Proportion 

-9 
Type 

Lot 

Date Mixed\%-T-l( Operator 

Spraying 

Tank pressure Ln 05= 

Fluid pressure 

Atomidng pressure 30 

Delta frequency $/o&- 
fl 2 

*/ Time .f: 

0 
w 

Pressing 

3 . P;e,ssure 

. 
RELEASING . - 

Remove from press fixture and prepare for release 

. -  
L. Clamp s 
< ..' 

.Release 

Datej%&,q I Time Operator a 
.a 
0 
I 
N 

Solvent&&, , Lot LrnqaI ' N 

Remove from release bath and store 

Datem- tn-7 L T i r n e S b  ' Operator PW 
Wash solvent- Lot M q a I  

u t  I GL-/A-  
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FILTER TRANSMISSION DATA 

2- 19 
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620- 239 

Between Columns 5 and 6, entries of the type "V = 750NCJ1" 
. are for the operator's information only. 

Column 6 .Chemical symbol designates the metal of which the 
filter was made. 

From. 5 t o  11 lines are used at the  top of each first page to de- 
scribe the i.tems being measured and.the conditions of measurement; 
i.e., type of monochromate, light source, etc. 

2.6 CAMERA HISTORY 

The camera Life History consists o f  a historical record (see 
Table 2-5) of the camera from the beginning of its production 
functional testing to the period of crew compartment .fit function 
(C2F2) testing. 

Operating Cycles 

. Column No. 1 identifies total operating cycles and starts with 
the initiation of production functional tests'. Thi,s. is the point 
where the camera has become an assembled and adjusted end item. 

'.For both cameras the number of cycles relates t o  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 opera,ting cycles since the 
last major, relubrication was performed per maintenance specifica- 
tion 37102 ( S 0 8 2 A )  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. 

2-29 ' 
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S/N A-003  

FILM CAMERA L I F E  HISTORY 

6 2 0 - 2 3 9  
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T a b l e '  2-5 
CAMERA HISTORY 

p e r a t i n g  Cycles Type o f  
Lubricat ion on  

2 3 F a i l u r e  Area 
I 

CAMERA SER. NO. ~ 0 0 3  

F a i l u r e  
Cor rec t ive  Action 

Camera 
Environment Configurat ior  Datc 

- 
07/07/71 
07/14/71 

Relube per  pa ra .  b i e n t  
4 . 3  of 37102 - . lean Room 
MoS, added p e r  
BMSL1B.20. B 

N 
I 
w 
CI 

23740. Rev 2 
37102 (main- 
tenance spec 
i n i t i a l  r e -  
l e a s e  

07/16/71 
07/29/71 

08/03/71 
08/06/71 

08/19/7l 
10/07/7l 

10/07/7l 

,IR 

10/08/71 
101 29/71 

10/30/7l 
11/06/71 

24541Shutter Increased ac tua -  ECP114 t o  i n c r e a s  
oper-  t i n g  t ime a t  time from 50 t o  
a t i n g  2 4  VDC. 6OMS. 
t ime 

Tes t  
, ca t ion  

BBRC 

BBRC 

BBRC 

BBRC 

BBRC 

BBRC 

BBRC 

Test  
e s c r i r t i o n  

roduct ion 
inc t iona l  
5854. Rev 

roduction 
Rcorporate 
3's 

roduc t ion 
m c t i o n a l  
p t e s t  
5 8 5 4 ,  Rev 

roduction 
ncorporate  
3's. 

IT Physi-  
a1 meas. 
30557 

6T Pre- 
u s 1  30558 

BT F l i g h t  
nstrunent  
ompatibi-  
i ty  
36636 

YR 2546+tray 
MR 25806Light 

(Leak 

Screw omit ted 
from c a b l e  
clamp. 

Inco r rec t  t i m -  
ing between 3 r  
t oo th  of r a t ch  

\ e t  wheel 6 mo- 
: t o r  switch 

s e t t i n g .  

Screw i n s t  a1 l e d  

Adjustment spec.  
34360 r ev i sed  t o  
d e f i n e  new switch 
s e t t i n g  c r i t e r i a .  

1 - 
775 

- 
775 

Ambient 
Clean Room 

1378 

- 
1488 

- 
1488 

- 
1552 

- 
1668 

Rema r k s  

h o k e  MS c a r r i e r  l e v e r  
pearing du.ring s t a t i c  
:orque measurements. 
lear ing replaced.  

leworked mount, P a r t  
lo. 22734-1 4 Washers, 
' a r t  No. 23663. 

~- 

ieworked MS Spring,  
'art No. 22726 ( i n -  , 
ita1 l e d  backwards) 

I n s t a l l e d  f u l l  compli-  
ment bea r ings ,  P a r t  
No. 36396 i n  r e t r a c t -  
o r  assembly. 

rhree malfunct ions 
and a s soc ia t ed  inv,ei-  
t i g a t i o n s  noted on 
IMR 25808. 

0 
tu 
0 
I 
N 
w 
CD 



Table 2-5 (continued) 

CAMERA SER. NO. A003 

Environment 

l e h i c l e  dy- 
Iamics G 
righ/low 
random qual  
l eve l s .  high 

min/axis & 
ow 4 min/ 
ixis 

\mbient 
:lean Room, 

" 

p b i e n t  
. lean Room 

Fa i lu re  
Cor rec t ive  Actior I Fa i lu re  

Cause 
Camera 

Configuration 

23810, RevAD 
23740, RevAG 
34360, Rev S 
23677, Rev J 
23788, Kc.; c 

23810, RevAJ 
34360. Rev U 
35854, Rev C 
22721, Rev J 
23782, Rev m 

pera t ing  Cycle! Tes t  
x a t i o n  

BBRC 

Type of 
Lubricat ion on 
Fa i lu re  Area 

Test  YonconF. F i i l u r e  
Descr ic t ion R i t  N?. Mode 

IGT Qual NMR 25849,Loose 
Vibrat ion FR 2365 holder:  
30559 

lower 
s t a c k .  

BBRC Production N / R  N/R 
i nco rpora t e  
EO'S (Re- 
t r a c t o r  
mod. 1 

Date 

- 
11/07/7t 
11/16/7t 

' remature wear- 
u t  a s  evidenced 
n A002 camera. 
o s s i b l y  due t o  
ube process .  

Remarks 

Only X 4 2 a x i s  com- 
p l e t e d .  Reference 
PPD-014 f o r  r e t r a c t o r  
mod. 

S t r i p  NPI 425 
from cam assem- 
b l i e s  and r e lube  
pe r  SPS 18.09. 

BBRC Product ion 
Funct ional  
35854. RevJ 

claw/ 
c a r r i e i  
i n t e r -  
f a c e . )  

NMR 26763No f i l r  
t r a n s -  
p o r t  
(Jam ai 
shu t t l c  

Free f a l l i n g  
f i l m  holder  
( a t t i t u d e  A) be- 
came captured 
between holder  
p a r t i a l l y  on 

Requirement adde, 
t o  35854 t o  de -  
t e r a i n e  number o 
f i l m  ho lde r s  by 
f o r c e  measure- 
ment. 

1 2 

70 

- 

- 
278 

- 
460 

- 
95 

- 
758 

- 
8 28 

.870 

- 
!278 

Re t r ac to r  hooks 
f l e x  outward 
du r ing  v ib ra -  
t i o n  6 permit 
ho lde r s  t o  f a l l  
o f f  of guide 
ra i ls .  

Design changed t o  
inco rpora t e  s t o p s  
t o  prevent  f o r -  
ward t r a v e l  of 
r e t r a c t o r  mech. 

01/25/71 
03/01/71 

Camera conf igu ra t ion  
v e r i f i e d  t o  C I L ,  Rev C 
on 02/22/71. Funct ional  
r e t e s t  r equ i r ed .  

BBRC 1;;;:uction incorporate  1 N / R  1 N / R  

BBRC Production 'NMR 25849 Lube 
inco rpora t e  wear - 
EO'S o u t  

1460 New bow sp r ings  in -  
s t a l l e d  & func t iona l  
t e s t  completed.  Con- 
f i g u r a t i o n  v e r i f i e d  
t o  Rev K of  CIL. 

06/07/ 7 1 
08/03/71 

08/04/71 
08/10/71 

N 

w 
N 

I 
I 

I555  '1 425 & burnishe 
)S2 p e r  BPS 18.02 

Conducted 4000 cy 
maintenance p e r  37102. 
SPS 18.09 is  polyimide 
p e r  BPS 18.07 E bur-  
n i shed  MoS2 p e r  BPS 
18.06. 

\mbient 23740, RevAK 

37102, Rev C 
30530. Rev C 

35854, Rev J 

Marginal f o r c e  
a v a i l a b l e  t o  r o  
t a t e  feed claws 
outward. 

Pol ished f eed  
claw space r s  & 
nech. p l a t e s  t o  
o b t a i n  smooth 
a c t i o n  of feed 
claws. Added 
measurement of 
f o r c e  t o  r o t a t e  
f eed  claws o u t -  
ward. 

1218 

- 
128'8 

BBRC IGT Pre-  NFlR 2676 No f l l n  
Lua l  30558 I 1 t ran; - 

08/11/71 
ow26171 

08/27/71 
09/01/71 

p o r t  I le:; a i  

h b i e n t  35854, Rev X 
:lean Room I 23665, Rev H 



Table  2-5 (continued) 

i i l u r e  
#ode . 

N/A 

CAMERA SER. NO. A003 

F a i l u r e  Fa i lu re  
Cause Cor rec t ive  Action 

- 
Tes t  Nonconf. 

: s c r i ? t ion  R i t  N3. I nera t inp  Cycle Type of 
Lubricat ion on 

F a i l u r e  Area 

Tes t  
, ca t ion  

LBRC 

Camera 
In f igu ra t ion  

1811, Rev L 
1810, RevAL 
1826, Rev A 
1741-35, Rev 

U 

nvironhent 

nbient  
l ean  Room 

I 
. Dat't 

- 
091 02/71 
09/ 03/71 

09/ 03/71 

Remarks 

Program dec i s ion  t o  
replace "A" r e t r a c -  
t o r  cams & l e v e r s  
d i t h  "B" design t o  
increase lub wear 
Life.  Tes t  per  
15354 as d i r e c t e d  - 

3 

08 
- 

- 
26 

- 
540 
am5 
52 
sed 
i w s  

- 

.eduction INMR 26763 819 
icorporate  
1 ' s  

lBRC 837 

- 
6051 

- 
6383 

mbient 
l ean  Room 

iT Pre- NMR 2676: 
la1 30558 
!peat 

I I 
I 

09/ 04/71 
09/09/71 

lBRC olyimide PS 18.07' pe r  E b u r -  

ished MoS2 p e r  
PS 18.02. 

e h i c l e  Jy- 
amics & 
igh/low 
andom - 

a x i s  

1823, KCCT E 
1810, RevAM 

3i;:zcd s l o t s  i n  
t r a n s f e r  l eve r s  by 
3.015 down s h u t t l e  i n .  t o  slow oper-  

a t ion and thus  
improve feed s t a c k  
jynamics. pleted f u n c t i o n a l  Com- 

t e s t  p e r  35854, 
3ara. 4.14, & 4.15. 
[Reference ad j .  
spec 34360, Rev 
4A. f o r  t r a n s f e r  
l eve r  adjustment.  ) .  

3 f i l m  Increased f r i c -  Burnished feed 
rans- t i o n  due t o  wear claws with MoS2 
J r t  at  f i l m  holder /  per BMS 18.20. 
Jam feed claw i n t e r -  I n s t a l l e d  add i -  
e f a c e  which p re -  t i o n a l  feed claw 
sed cluded proper  s p r i n g s ' P a r t  No. 
law/ func t ion  of 39671-1 t o  i n -  
i r r i e r  feed claws.  A l -  c r e a s e  feed claw 
n te r -  so,  screw came outward r o t a t i o n  
ace.)  ou t  of t r a n s -  fo rce .  I n s t a l l e d  
Post f e r  l e v e r  which new screw i n  
i b . )  caused feed claw t r a n s f e r  l eve r .  

r e l e a s e  arm mal- 
func t ion .  

i b ra t ion  

rpeat 

h) 

w 
w 
I 

09-10-71 
10-01-71 

3BRC ine  and 
andom 
i b r a t i o n  
t Qual .  
e.vel s . 

Escapement r e l e a s e d  
on 2nd cy. however, 
camera jammed due 
t o  holder  not  
l a t ched  i n  MS of 
c a r r i e r  r e t r a c t o r  15' p o s i t i o n .  from 

Complete coa t ing  of 
lub v e r i f i e d  on 
escapement pawls 6 
r a t c h e t s .  Operated 
26 cy during 
t roubleshoot ing.  

modified t o  r o l -  
l ing.  r a t c h e t  ' 

system p e r  ECP 
i v e  & PPD-032. 
scape-  
e n t s  
i d  ,no1 
e leas r  
n 1st 
yc le .  
Post 
i b . )  



Table 2-5 (continued) 

Test  Nonconf. F a i l u r e  F a i l u r e  F a i l u r e  F e r a t i n g  . Cycles  Type of Camera 
' Date Location Descr iFt ion Rpt Ns. Mode Cause Cor rec t ive  Action Lubricat ion on  Environment Configurat ion 

Tes t  
1 2 3 F a i l u r e  Area 

Remarks 

01-05-72 
01-17-7i 

01- 18-72 
01-19-72 

01- 24-72 

01-24- 72 

01- 25-72 

01-25-72 
02-01-72 

~ ~~~~ 

' roduct ion - 
ncorporate  

capement 

f a l l i n g  
l m  holder  

d .  PPD-03; 

d .  PPD-032. 

N / A  638; 

- 
6951 

- 
6957 

- 
702i 

h b i e n t  - 
:lean room 

3740, Rev A! 
3813, Rev G 
2721, Rev U 
3756, Rev H 
3757, Rev J 
3786, Rev J 
3826, Rev B 
0534, Rev C 
3788. Rev H 
8360, Rev K 

Configurat ion t o  
CIL, Rev N .  In-  
s t a l l e d  new bear-  
i ngs  on cam s h a f t .  

BBRC 

4mbient - 
: lean room 

6 
1 x10-5 toI 
(201 cycles  

oduction 
nc t iona l  
5854) 

N 
I 

w 
A 

Pmbient - 
clean room 

BBRC ' 
I 

BBRC Rmbient - 
clean room ceptance 

0558)  

7221 Random v i -  
o ra t ion  i n  
c a n i s t e r  

BBRC 

BBRC ~ 

SC 
18 
am 
17 
e e  

on (30559) 

r - Therma I x t o r  Tes t  i n  p rogres s  
a s  of 2-1-72. 



Table 2-5 (continued) 

CAMERA SER. NO. A-003 

I rcles 

3 

Type of 
Lubrication on 
Failure Area 

Environment Configuration I I I Remarks 

I '  
I 
I 

I 
I 

1 
I 

Functional test, 
35854, para 4.4 and 
100 shutter cycles 
performed switch replacement. after 

Camera cleaned with 
solution of 20: 
alcohol and 80% 
chlorothene nu 

Camera to MSFC. hand-carried 

Ambient - 
clean room 

Ai. i -___ 

amera used for 
instrument com- 
atibility check, 

diode array 
check, alignment 
check, Ili-low all 
s CTFI s ems ( 5 1 8  test and and r 5/11). 

. - . 

amera Loaded with 10 
ilm Strips and Dummy 
tack, Installed on a 
roto Instrument. U p d  
o take alignment 
ictures per Procedun 
CP-1200.1; removed 
rom Proto .'Instrument', 
agged, and shipped to 

0 

Q\ 
h) 

h) 
w 
CD 



Table 2-5 (concluded) 

'est  per  
p 5 4  
!a) 4 . 4 . 1  
.xcept op- 
: r a t e  10 
:imes i n  
b t t i t udes  

CAMERA SER. NO. ~ 0 0 3  

NMR 
27472 

Test  - I Xonconf . 
SescriFtion Rrt N>. 

LS Februar) ,  1973  . 

Fdi1u:e 
Cause 

Jpe ra t ing  Cycle. Type o f  
Lubricat ion on 
F a i l u r e  Area 

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

Tes t  
.ocbt ion 

C dated 

BBRC 

- 

F a i l u r e  
Cor rec t ive  Actio] Da t 

- 
Revis io  

0 5 - 2 2 - 7  

0 6 - 3 0 - 7  

- 

Remarks Invi ronrnen 1 

mbient.- 
l e a n  Room 

1 

'Problem was i d e n t i f i e d  
on A004 Camera 

:gradation of 
i u t t a r  Stops d 
> Cleaning Pro 
sdure 

Leplace S h u t t e r  
;top5 

8276 

! 4 C  
.b) 4 . 4 . 5  I 
' o l t age  
lo rn  "A" 
i t t i t u d e  
c )  4 . 4 . 0  
' o l t age  
lown "C" 
ht t i tude 

; torage 

: i l m  S to ra  
rest  

-. 

rest ing of 
:amera a f t  
- i l m  S t o r -  
ige Test 
-. . .. . .- - 
.ZF2 

... 
BBRC 

~ 

mbient- 
l e a n  Room 

n s i d e  
a n i s t e r  
mbient -__ . 

Ambient - 
Clean Room 

06-30- 7 
h) 0 8 - 0 7 - 7  
I 

BBliC 
_. 

Ref: NRL L e t t e r  7 1 4 9 -  
299 Dated 3 August,  1972  

w 0 8 - 0 8 - 7  

1 1 - 2 0 - 7  
- 

None 
1 1 - 2 0 - 7  

1 1 - 2 8 - 7  

- -  
1 1 - 3 0 - 7  

BBRC 

ESC . 

0 
h) 
0 
I 
N 
w 
la 
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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 of BPS 18.06 and 18.07 to 
lubricate film camera peculiar parts. Implemented 
in the 37102 and 37103 docum'ents. 

Camera Serial No. Change 

A003 1. Refi.ned film' holder load by deter- 
mining number of holders by force 
measurements (35854, Rev X). 
Reference ECP PPD-027. 

2-37 
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3.0 DIODE ARRAY DATA 

620-239  

The diode array was located immediately adjacent to the camera 
mounting'plate and consisted of a light emitting diode array and . 

a lens assembly. The diode array system projected binary coded 
decimal time onto the film chip for exposures of 0.25 second or . 

longer. Twenty-five bits of time of day data were recorded at 
shutter open and 13 least significant bits were recorded at 
shutter. close. NRL'developed the film chips, decoded and stored 
the data and produced a computer printout. BBRC assisted by . 

editing the computer printout,. 

The time of day recorded by the diode array is mission elapsed 
time (MET) and is furnished by an ATM on-board computer. This 
computer time varied from Greenwich Mean Time (GMT) by as much 
as a few seconds and, therefore, required periodic updates by 
ground command.. 
dum MO-1-35-74, Subject: ATMDC Timer Updates, dated March 26, 
1974. 

These updates are listed' in NASA MSFC Memoran- 

Rev A . DOY Day of Year 
EXP TIME Duration of Exposure 

The wavelengths (A) shown on the computer printout ace manually 
read from the,spectrograph prints and entered in the computer 
printout. 

Rev A 

3-1 



REPLY TO 
OF: MO-1-35-74 

620-239 
NATIONAL AERONAUTICS AND SPACE ADMINISTRATIOri 

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

' March26, 1974 

TO: Distribution 

FROM: MO-I/Harvey Golden 

SUBJECT: ATMDC Timer Updates 

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, i t  seems to be the beat 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) a t  JSC and discussed with someone who manned the ASCO 
position.during the Skylab Mission. I have included a copy of the 
MDRS Position Log for your information. 

ATMDC 'Timer 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. 
can be deciphered from the MDRS Position Log. 
provided to MDRS by ASCO as he completed each timer update. 
All Delta updates a re  negative values. 

Below is a list of clock updates and explanation as well as 
These times were 

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: 16:38:00 133:23:59:55.076 

162: 17: 16:44 
178: 19:07:00 
189: 16:02:00 
198:OO:OO:OO 
197: 2 3: 5.9: 57 
205:19:43:49 
2 19:06: 13:33 
230:16:44:47 
246:O 1: 38:OO . 

*' 2 56: 04: 50: 50 
26.7:03:17:21.277 
280:04:45:20.988 
2 88: 07: 3O:OO 
29 7: 0 7: 2 5: 5 3 
306: 16: 10: 50 
31 6:22:3 543 
326: 00: 00: 00 
33 1 :04:09:47 
342: 10:29:02 
3 5 3: 04:27: 09 
367:oZ: 5 1 :20 
.388:04:06:00 
390:OO:OO:Ol. 911 

- 
178: 19:07:00 
134:OO:OO:OO. 401 
064:OO:OO: 00 - - 
198: 00: 00:O 1.5 53 .. - 
198:OO:OO: 00.301 
262:OO:OO:Ol. 277 
262: 00: 00: 00.988 - 
262:OO:OO:Ol. 168 
2 62:OO:OO:OO. 775 
0 54:22:3 5:43 
000: oo:oo:oo 
326:OO:OO:OO. 10 1 

02 7:04:27:O9 
041 :02:51:20 
062:04:06:00 
008: 19:30:51.249 

- 

DELTA 
UPDATE 

- 11 Sec 
-11 Sec. 
-4 Sec - 

-18 Sec - 

-4 Sec 
-4 Sec 
-3 Sec 

-3 Sec 
-3 Sec 
-5 Sec 
-4 Sec 
-4 Sec 
-3 Sec 
-4 Stc  
-4 Sec 
-3 Sec 
-3 Sec 
-3 Sec 
-3 sec 

L 

I 

-3 SCC 
-3 Scc 
-3 Sec 
-3 Sec 
-3 Sec 
-4 Sec 

COMMENTS 

Timer B update 
Timer B update 
Timer A update over HSK 
Timer B selected 
Timer B update 
Timer A eelected 
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 

en 

Enclosure 
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F I L M  NR D A T E  

1 4  1 MAY 28.73 
1 A  2 MAY 28-73 

. l A  3 . MAY 28-73 
1 A  4 MAY 26-73 
1 A  5 MAY 28.73 
LA 6 MAY 28.73 
1.A 7 MAY 29-73 
1 A  8 MAY 29-73 
1 A  9 MAY 29-73 
1 A  1 0  MAY 29-73 
1 A  1 1  MAY 29-73 
1 A  12 MAY 30.73 
1 A  1 3  MAY 30-73 

' 1 A  1 4  MAY 30-73 

OOY SHUTTFR O P F N  

l o a  I A H  5 1 M  ?'?mOnS 
1 4 8  1 8 H  51 '4  56.755 
1 4 8  1 8 H  5 2 Y  8.755 
I 4a 1OH 5 3 M  70m2'7S 

148 1 8 H  5 9 M  32.75s 
149 1RH 3 0 M  1 8 . 0 0 5  
149 1 B H  3 0 M  30mC)OS 
1 4 Y  l 8 H  3 1 M  l l 'm755 
1 4 9  1OH 30M 1 8 . 7 5 5  
1 4 9  1 9 H  3 9 M  l f j r 2 5 S  
1 5 0  O H  28M 3 9 m O O S  
150 1 H  3 8 M  54.75s 
150 2H 1OY 28.005 

1 4 8  ieH 4 4 ~  1 2 . 2 5 s  

5 1 ' 4  
5 Z M  
5 3 M  
5 4 M  
5 9 M  

2 M  
3nM 
3 1 M  
3 3 M  
3 1 M  
4 3 M  
2 8 M  
0 5 M  

1 1 Y  

F X P  TIME 

1 9 . 7 9 5 . .  
iomons 
79.50s 
3 0 , i S S  

31A.255. 
159.005 
13.00s 
39.75s 

1.59 255, 
99 755' 
246 . 755 
20 nos' 

401.2-s 
4n.755 

4/24/74 

L n N C  
SYORT 

:tHOR? 
LONG 

L'hNC 

'SHORT 
SHORT 
SHORT 
SHORT 

: L O N G  
L O N G  
LONG 

L O N G  
LONG 

I A  15 M 4 Y  30-73 !.~.io-14.V.-1P!? .... 2 7 . * . ~ O . 5 _ _ 1 4 M 7 . ~ . ~ . ~ _ S _  ----- 2 0 0 O O S  - ._.__.-.LONG 
1 A  16 MAV 30.73 1 5 0  1 4 ~  1 4 ~  4 ~ ~ 5 0 5  14M 59.25c 9 75q .SHORT 
1 A  1 7 .  MAY 30-73 150 1 4 H  l S M  1.255 16M 2 n m 7 5 S  79 8 505 LONG . 

I A  19 MAY 30.73 15@ 
. 1 A  1 8  MAY 30-73 1 5 0  1 4 H  1 6 M  23.30.S. 1 7 M  ' 2.755 39.755 SHORT 

14H 1 7 M  4.755 1 7 M  .47.75.5 43.005 LONG - _ _ _  
1 A  20 M A Y  30.73 150 .OH OM O m 0 O S  OM 0.60s ' n . nns 4L ANK 
1 A  P I  M b Y  30.73 150 dH OM Oa.dOS ObI 0.0qs c) t 00s RL A N K  

3-4 
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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  c o n s o 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  
conso le  was t o  r e c o r d  i n f o r m a t i o n  i n  s u p p o 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  d u r i n g  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  time o f  each  s h u t t e r  opening  ( a c c u r a t e  t o  one 
minute  of  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 l o c k  number, t h e  s o l a r  f e a t u r e  
o r  t a r g e t  b e i n g  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  f rames as n e c e s s a r y  

A t  t h e  c o n c l u s i o n  o f  t h e  Skylab  Program, t h e  exper iment  l o g  books 
were compared frame by frame w i t h  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 rs t  
page o f  t h e  t a b u l a t i o n .  
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  m i s s i o n  and i n s t r u m e n t  
as wal l  as t h e  sequence i n  which each  frame was t a k e n .  A l l  o f  

- . -  - - 
Rev A The FILM STRIP column i s  a permanent ly  

t h e  remain ing ,co lumns  were t a k e n  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 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  exper iment  l o g  books are  r eco rded  i n  
Volume I o f  t h e  NRL/ATM SO82 Exposure C a t a l o g  (BBRC Document No. 
620-249.). 

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  w e l l  as t h e  name of  each  
numbered J O P .  

Rev A 
4 - 1  
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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 a n n i n g  committee o r  by 
NOAA : . .  

BSP 
BSX 
CAL 
CHX 
EFR 
ELB 
FXX 
J O P  1 
J O P  1A* 
JOP 1 A - 1 "  
J O P  2 
JOP 3 
J O P  4 
JOP 5 
JOP 6 
J O P '  7 
J O P  8 
J O P  9 
J O P  1 0  
JOP 11 
J O P  1 2  
J O P  1 3  
JOP 1 4  
JOP 1 5  

. J O P  1 7  
J O P  18  
JOP 19 
J O P  2 0  
JOP 2 1  
J O P  2 4  
JOP 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  U n s p e c i f i e d  
Coronal  IIole an'd Number 
Emerging 'Flux Region 
East L i m b  
Fi lament  and Number 
Chromospheric Network 
Near Sun Center  (R i: .5R.) 
S t e p  One o f  J O P  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  Obse rva 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 0 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  
So 1 ar Ec 1 i p  s e. 
Coronal ' Holes 
B r i g h t  Spot 
Comet Kohoutek 
Alfven Waves 
Rapid ly  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  of Coronal S t r u c t u r e  
SO55 Maxi R o s t e r  

4 - 2  
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Rev A 

Rev A 
Rev A 

Rev A 

Rev A 

JOP 2 6  

JOP 2 7  
K 
KC 
KN 
KT 
LBX 
LB 
LSX 
NCX 
NP 
OBS 
PXX 
QL 
QRX 
QR 
S 
sxx 
sc 
SGL 
SP 
UNA 
UNK 
VEL 
WLB 
xx 

Coronal and Chromospheric Structure.s 
Velocities 
Comet Kohoute k 
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, 2 7  etc. 

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

4-3 
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DATE 

MAY 28 
W A Y  20 
M A Y  28 

MAY 28 
MAY 28 
PA.Y 20 

P A Y  29  
MAY 29  
WAY 29  

M A Y  29  
MAY 29 
MAY 3n 

M A Y  30 
VAY 3 0  
P A Y  3n 

WAY 30 
M A Y  30 
YAY 3 n  

H A Y  30 

T I M E  ' 

150:  01:38 
150:02:iO 
15n: 14: 14 

150: 14:14 
150 : 14: 15 
150 :lY: 16 

FILFI-STRIP D/N JOF-ST BE! TGT EXP WVL 

' IP-riOl 51 UNA 
18-002 51 UNA 
1A-003 51 UNA 

sc :2Q L 
sc t10 s 
sc 01120 L 

1P-OO4 51 UNA sc :40 s 
1A-005 51 UNA SC 05tl8 L 
14-fl06 51 UNCI sc 02:40 s 

. lA-nO7 66 020-1 04 .14 ti0 s 
1P-008 66 020-1 04 14 . :40 S 
1PI-no9 66 020-1 04 14 02:40 S 

lP.-rJlO 67 0 6  -1 Q 1 A  SC 01340 L 
1A-011 67 06 -1 O l R  SC 04:07 L 
1P-ri12 7fI 02A-7 10 15 ' :20 L 

lP-013 71 06 - Y  O I A  SC 06:41 L 
1 P - r ) l L t  71 02D-5 07 10 :e0 L 
1 P - n 1.5 '19 0 6  -1 0YA SC t20 L 

lh-016 79 0 6  -1 01A SC : l o  s 
1A-017 79 06 -1 01A SC 01!20 L 
1P-nl8 79 0 6  -I 01A SC $40 S . , 

1A-019 79 '06 -1 O l A  SC :43 L ' 

R E V  A 4- 4 
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5 : o  ENGINEERING DATA BOOK - MSFC, 

This portion of the Mission Engineering Data Book was originated 
at MSFC from the telemetered data during the Skylab Missions. 
The shutter open and shutter close times were GMT corrected and 
superimposed on this data and the exposure time was computed from 
these times. In addition, all other ATM instruments operating 

RBv A while S082A was recording scientific data are noted. 
Also included are pointing information and certain.selected 
orbital or ephemeris data. This data is in the form,of a compu- 
ter printout and is recorded on magnetic tape.' 

The telemetry system was noisy during the mission and often data 
was missing from the printouts (dropouts). The telemetry noise 
caused many false exposure data to appear on the telemetry, while 
the dropouts caused exposure data lines to be missing. Conse- 
quently it was necessary to correct these engineering data using 
several other sources of information through time correlation. 

The corrected EDB (MSFC) has been coordinated with data from the 
diode array, MSFC quick look data (AUTO SCAN), MSFC and JSC 
console l o g s ,  MSFC Data Book Six, and the JSC EDB. The corrected 
roll information as provided by IBM under contract with MSFC has 
been incorporated into the computer tabulations. 

Rev A The initial IBM issue of these reconstructed values,was based on 
Additional information provided by IBM up- 1 9 5 0  Ephemeris Data. 

dated these values t.0 the 1973 Ephemeris Data. These delta 
corrections have been incorporated into the computer tabulations. 
The roll values contained in this book are accurate to within 
3 arc minutes of the IBM values. 

Rev A 
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S082A EDB PRINTOUT I N D E X  

OPEN 

CLOSE 

EXPOSURE, TIME 

FRAME COUNT 

lWL 

MULT 

MODE 

OP EXP 

Rev A 

. .  

Complete Greenwich Mean-time when s h u t t e r  was .opened '  
(Column A ) ,  

Green.wich Mean-time i n  m i n u t e s ,  s e c o n d s ,  and m i l l i -  
seconds  when s h u t t e r  was c l o s e d  (Column B ) .  

D i f f e r e n c e  between s h u t t e r  0PEN.and CLOSE time 
(Column C). 

The f i l m  s t r . i p  number as a s s i g n e d  by NRL (Column DJ. 

Wavelength - ' G I  i s  g r a t i n g  p o s i t i o n  and . 'M'  i s  t h e  
m i r r o r  p o s i t i o n .  IS' i s  p r i n t e d  i n  b o t h  columns f o r  
S h o r t  Wavelength,  and ' L '  i s  Long Wavelength (Columns 
E and F ) .  

M u l t i p l i e r '  - '1' i s  normal  exposure  t ime, ' 1 / 4 '  i s  
normal exposure  t ime d i v i d e d  by f o u r ,  and ' 4 '  i s  n o r -  
mal exposure  time m u l t i p l i e d  by f o u r  (Column G ) .  

Ope ra t ing  Mode of  Ins t rumen t  - 'AUTO 1 ' , i s  Auto 1 
Mode, 'AUTO 2 '  i s  Auto 2 Mode, 'FLARE'  i s  F la re  Mode, 
and ' M A N '  i s  Manual o r  T ime  Mode (Column H ) .  

_ .  

O p e r a t i n g  Exper iments  - A number i n  t h e  . r e s p e c t i v e  
columns i n d i c a t e s '  t h e  expe r imen t  was o p e r a t i n g  w h i l e  
t h e  s h u t t e r  was OPEN, 'XI i n d i c a t e s  t h e  Ins t rumen t  . 

a s s i g n e d  t o  t h a t  column was n o t  o p e r a t i n g .  The c o l -  
umns a re  a s s i g n e d  as f o l l o w s :  Col I i s  S-052;  Col J. 
i s  S - 0 5 4 ;  Col K i s  S-055;  Col L c o n t a i n s  o p e r a t i n g  
modes o f  t h e ' s - 0 5 5  e x p e r i m e n t s ,  'ML' i s  Line  M i r r o r  
Mode, 'M3' i s  3 Raster M i r r o r  Mode, 'MA' i s  Auto 
M i r r o r  Mode, ' G A '  i s  G r a t i n g  Advance S i n g l e  S t e p  . 

Mode, 'GS' i s  G r a t i n g  Scan Mode, 'G3' i s  3 Grat ing  
Scan Modes,. ' G R '  i s  Grating Reference Mode, a void  
i n d i c a t e s  no mode, BT23 i n d i c a t e s  mode unknown; Col 
M i s  S-056; Col N i s  SO82B.; and Col 0 i s  Ha 1. 

5- 2 
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.S082A EDB PRINTOUT I N D E X  
Page 2 

TEMP 

ROLL 

MAX PT. EXC. 

NRL BIAS 

Temperature  of .  In s t rumen t  - P r o v i d e  q u i c k ' c h e c k  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 ) .  'OK' is  p r i n t e d  
i n  t h e  ' O P '  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  7 3  +_ 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  are  0 f 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 imi t s ,  an ' X '  i's p r i n t e d  i n  t h e  'OP' 
co lumn . . 
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  
time t h e  s h u t t e r  was OPEN by less  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)  i d .  2'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 ' empera tu res ,  
and 4 )  k0.5'F f o r  h o r i z o n t a l  d i f f e r e n t i a l  tempera-  . 

t u r e s , . ' O K '  i s  p r i n t e d  i n  t h e  TEMP ' C L '  Column. I f  
t h e s e  r e q u i r e m e n t s  a re  n o t  met, 'X' i s  p r i n t e d  i n  
t h e  TEMP, ' C L '  Column. 

GAVRR - 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  Excur s ion  - The maximum d e v i a t i o n  
of  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 ignmen t  b i a s  v a l u e s  f o r  t h e  S082B i n s t r u m e n t  
a r e .  p r i n t e d  a t  S 0 8 2 A  s h u t t e r  OPEN and CLOSE. 

Rev A 
5 - 3  



620-239 

S 0 8 2 A  EDB PRINTOUT INDEX 
Page 3 

ANGLE 

ALTITUDE 

Zm 

3RBIT NO. 

'8' (Column V) is the minimum angle (B, Fig. 5-1) 
from sun-earth line to Skylab orbital plane, and 'E' 
(Column W) is the minimum angle ( a ,  Fig.,5-2) between 
Skylab-sun line and nearest forward earth horizon as 
measured in the vertical plane. Both angles were 
printed when shutter opened. 

The altitude (A ,  Fig. 5-2) of the Skylab in kilo- 
meters when shutter was opened (Column X ) .  

The dkstance of the viewing line above earth (Zm, , 

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

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

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

NOTE: Zm is meaningful only for values E between 
0 and -1290 arc minutes. 

Orbit ,number (Column Z). 

Rev A 
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I SPACECRAFT ORBIT 

TO SUN ORBITAL PLANE 

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

Figure  5 - 1  Beta Angle 

TO SUN 
L______) 

VIEWING LINE 

TO SUN 
b 

/ SKYLAB 

A SKYLAB ALTITUDE' 
Zm DIST. OF VIEWING LINE FROM EARTH 
Q : ANGLE BETWEEN SUN EARTH LINE AND NEAREST FORWARD EARTH HORIZON 

ANGLE E FOR S082A AND ANGLE Z FOR S082B 

Figure  5 1 2  E x t i n c t i o n  Parameters 

5- 5 
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OATE OS317S PAGE 6 

2:12:745 2.: 39 : 243 OK 

30:28! 3 3  0:10: 0 OK 
S M A  6 X ,H1 IY9:18:3n:18: 9 3  . 1A-007 5 S 1 AUTO 1 X 4 

VI 
I 
ui I Y 9 : 1 8 : 3 ~ : 3 0 :  93  [A-008 5 5 1 AUTO 1 x 4 5 MA 6 X H I  - O K  

11: 6:609 OK 
150: 01'28: 39: 106 111-012 L L 1 4 5 U H I  uu 6 5  6 

141117: 611 0: 19:999 OK 
150:19:lr1119: 6 4  1A-016 S S 1 AUTO 2 X 11 5 M A  6 X H I  --- 

l 4 : 5 9 t  63  0: 9:999 OK - 
UA 6 X H I  OK 15o: iu : is r  0 : 8 1 3  1 ~ 9 0 1 7  L . L I AU-TO z I 4 5 

16: 2 0 : 5 6 0  1: 19:747 OK 

171 21308 0:39:7118 

17 :'17: 306 0 :  112: 998  

4 

4 X OK 150:14:17: 11:308 IA-019 L -  L 1 AUTO Z X 5 HA 6 HI 

MA 6 150:14:16122:560 1A-018 J S 1 AUTO 2 x 5 X H I  OK ol 
OK h) 
-------A 

h) OK 
- & 



DATE 0 5 3 1 7 5  PAGE 7 

P R A h t  6 A M R R  P l A X  PT t X L  --NUL B I A b  -I ANBLt ALTTT[T~  r i n i  U R D l T  

COUNT ~ A R c M I N S )  I ARCSECI ( A R C M ( N S 1  [ ARCSEC 1 A R C M I  N S l  ( K M I  ( K M l  NUMBER - -  -~ - -  
Q A M X  G A M Y  GAMRR GXBl CY81 OPEN OPEN 

10) ( R l  ( S 1  ( T I  I U )  ( V I  ( W )  ( X I  ( Y l  I 2 1  

-- 192  i A-oai - 7 z ~ o ~ o o  00 e 0 0  -1551 a37 3605.42 

I A-002 -7240mOO 00 00 -1551 .37  3605.42 444 r 8 9  ‘1097 .Ob I 9 2  

1A-003 - 9 2 4 0 a 0 0  00 * 00 -1551 .28  3709.05 445.07 -1222.72 192  

445.16  -1319 .8q  192  I A-004 -7240.00 * 00 

192  I A-005 -7240.00 00 

I A-006 - 7 2 4  I m00 * 00 a 0 0  -1551 .22  3600.20 4q11 mQ5 - 1  0 9 2  w 5 7  193 

439.29 41 1 ~ 0 9  2ke 

4 4 4  a89 “ I  0 9 7  ~ 0 6  
-A 

.000 000 000 00 * 00 

a 000 000 000 00 . 00 

I 000 000 00 . 00 

000 000 

000 .OOO . o P O - o  

- -- e00 r 1 5 5 1  a21 3778.01 ~- 
e 0 0  -1551 r l b  3823.79 4 4 5 . I 6  - 1  38 I 28 

~ 

a 0  

IA -007  -9894 .00  15.00 50.90 -1436.38 1553.67 - 
m o o 0  * 000 19.00 50.00 

v .000 .000 .000 15.00 so 00 
439 .29  436 .10  2 1 8  

. O m  I¶.UO 5vaoo 
l A - 0 1 0  -10611 .00  15.00 5 0 0 0 0  -1‘130.18 1331.84 43s .93  $33.31 2 1 8  
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6.0 TEMPERATURE DATA - MSFC 

The temperature data was originated at MSFC from the telemetered 
data during the Skylab Missions. 
tion which has been corrected by coordination with other sources 
of information. 
measurement numbers' and the time of each entry is recorded in'the 
left hand column. An entry in each column is made at each 
SHUTTER OPEN and approximately each five (5) minutes during the 
time period the shutter remains open. Entries are not made more 
often than four ( 4 )  minute intervals, consequently not all 
"Shutter Open" will have associated temperature data. This data 
is provided in the form of a computer printout and is' recorded 
on magnetic tape. . 

This data is a computer tabula- 

All columns are entered below the respective 

. .  
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S082A TEMPERATURE 

Column 

Time 
REAR (C090) 
CENT (CO91) 
FNT ( C O 9 2 )  
REAR (C095) 
CENT (C096) 
FNT (C197) 
GRATING (C200) 
F. CENT (C201) 
CENT (C202) 
R. CENT (C203) 
F .  CENT (C204) 
CENT (C205) . 

R. CENT (C206) 

Descr ipt ion 

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,  Lef t  Side 
Absolute Temperature, Grating, Lower Edge 
D i f f e r e n t i a l  Temperature, F ron t .Cen te r ,  Lid t o  Base 
D i f f e r e n t i a l  Temperature, Center,  Lid t o  Base 
D i f f e r e n t i a l  Temperature, Rear Center,  L i d  t o  Base 
D i f f e r e n t i a l  Temperature , ,Front  Center, Side t o  Side 
D i f f e r e n t i a l  Temperature, Center,  Side t o  Side 
D i f f e r e n t i a l  Temperature, Rear Center,  Side t o  Side 

See Figure 6 - 1  f o r  l oca t ions  of measurements. 
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Figure 6 - 1 .  Measurement L o c a t i o n s  f or  -NRL'-A ( S 0 8 2 A ) /  
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