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

9 AUGUST 1973 
aT 

This photograph, obtained during the Skylab 3 Mission, revealsfor the first time that 
helium erupting from the sun can stay together to altitudes up  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 i t  is a challenge to 
explain this mystery - what forces expelled these huge clouds, then blocked its fur- 
ther progress, yet.allowed the cloud to maintain its threads. Both magnetic fields and 
gravity must play a part, but these curious forms seem to defy explanation based on 
magnetic and gravitational fields alone. 

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

log, the JSC science console data, and the MSFC engineering data 
for S082A Film camera, S/N CM10A-005 (exposure numbers 2A-001 

through 2.4- 201) . The requirements for --the Mission Engineering Data 
(NED) .  and the Camera Photographic Log (CPL) are combined in this 

document. This document was prepared by Ball Brothers Research 
Corporation, Boulder, Colorado, under Contract N00014-67-Ci0470 

with the Naval Research Laboratory, Washington, DC. The authority 
for the NED is BBRC Proposal C - 4 7 4  which was added by Contract 
Modification P00055: The authority for the CPL is BBRC NRL/ATM 

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

Contract Modification P00064. 
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1 . 0  INTRODUCTION 

Th 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. 

This  i nc ludes  camera i d e n t i f i c a t i o n  and miss ion u s e ,  ground and 

o r b i t  environment,  load ing  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 .  Also inc luded  a r e  eng i -  

n e e r i n g  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  Engineer ing Data Books (EDB's) ob t a 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  g iven  i n  t h e  

fo l 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  conf ined  t o  a  block of  exposures ob ta ined  by a 
s p e c i f i c  camera du r ing  t h e  v a r i o u s  Skylab Miss ions .  

Table 1-1 

S082A Camera Rela ted  Data 

"Replacement l o a d  f o r  o r i g i n a l  A-2 load  used du r ing  SL-1 G 2 
i n s t e a d  of du r ing  SL-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  mi s s ion ) .  



Table 1-2 
S082B Camera Related Data 

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. 

Skylab 
Mission 

SL-1 6 2 

SL-3 . 

SL-4 

Volume I Thermal Distortion Program Description 
Volume I1 S082A Thermal Distortion Plots SL-3 6 SL-4 

Flight Load 
No. 

B- 1 

B- 2 
B- 3 

B-4 

Volume I11 S082B Thermal Distortion Plots SL-3 

Referenced 
620 Documents - 

620-245 

620-246 
620-247 

260-248 

Camera 
Serial No. 

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

Exposure 
Numbers 

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. 

CMllA-003 

CMllA-005 
CMllA-004 

CMllA-003 HRE 

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

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

3~-001-1+3~-201-8 
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CAMERA AND FILM HISTORY 

This section contains ;I compilation of data that traces the his- 

tory of each exposed flight 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 ro.11 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 CAEdERA IDENTIFICATION AND MISSION USE 

Camera: PIPI 36360-501 ; S/N CM10A-005 
Flight : L/'N A2 
No. of '~ilm Holders: Upper 100; Lower 101; Carrier 1 

Skylab Mission: SL-3 

Launch Date: 28 July 1973 

Installed on Instrument: 6 August 1973 
Removed from Instrument: 24 August 1973 

Splashdown: 25 September 1973 

Significant Remarks: 

Camera was launched in Command Module on SL-3, exposed on SL-3 
and returned on SL-3. 



2.2 ENVIRONMENTAL DATA 

The Environmental Data Section includes a graph of temperature 
vs day-of-year from loading to unloading of the cameras, and 
cumulative radiation vs day-of-year for the mission period. 
These graphs provide a quick look at the environmental param- 
eters to which the film was subjected (See Fig. 2-1). The 
source for the in-flight data is from the environmental log book 

maintained at the NRL Science Console. 

2.3 LOADING DATA 

The film camera was loaded at BBRC just prior to shipment to KSC. 
Film strips were cut from a roll of bulk film which was 70mm wide 

and approximately 120 feet long. The film strips were cut to 
35 x 248mm. These strips were placed into film holders, loaded 

into the camera, vacuum dried, and cooled to 40°F. The attached 
chart (See Table 2-1) shows the relationship between each strip 
of film as it was cut from the bulk roll of film to control sample 
number or exposure number and the holder number in the order in 

which it was loaded. The two columns entitled "Roll # "  lists the 

film roll number and strip number as it was cut from the roll. 

The column entitled "Control Sample #'I numerically lists each 

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

assigned by NRL to each individual exposure. The column entitled 
"Film Holder # "  shows the film holder number at the time of 
loading. This chart provides a cross reference for roll, strip, 

exposure and holder. It also provides a cross reference between 
roll and strip number to control sample. 

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

z FILM TRACEABILITY CHART 
> 

DATE 3/25/74 CAMERA PIN 36360-501 S/N A2/A005 

I FILM DATA 1 
ROLL NO. 1 FILM TYPE 



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 .  The re fo re ,  two 

( 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  degrada t ion .  

The block e n t i t l e d  " F i l m  Data" a t  t h e  bottom of Table  2 - 1  l i s t s  

each  r o l l  of  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  unloading.  

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

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

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

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

s t r i p  numbers. 

The t a b l e  ( s ee  Table 2-3) e n t i t l e d  "Developing" l i s t s  t h e  expo- 

s u r e  numbers and development c o n t r o l  samples i n  t h e  o r d e r  i n  

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

s t r i p s  of f i l m  c u t  from t h e  same type of f i l m ,  a l though  a  d i f f e r -  

e n t  r o l l ,  t o  check t h e  developing s o l u t i o n s ,  p r o c e s s ,  e t c .  For 

exposure  i n fo rma t ion  concerning 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  dur ing  l oad ing .  Regular  development runs  a r e  numbered 

1, 2 ,  3 ,  e t c . ,  runs  numbered'A, B ,  e t c .  a r e  p r e s e l e c t e d  h o l d e r s  

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

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

l oaded  i n t o  c a s s e t t e s  b u t  were used t o  v e r i f y  f i l m  p o s i t i o n .  

2 .5  ALUMINUM FILTER DATA . 

An aluminum f i l t e r  was l o c a t e d  j u s t  behind t h e  camera a p e r t u r e  
0 

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

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



Unloacling ?'racea.l>il i t y  C h a r t  

Camera A2/A005 - 
Date 28 Sep 1973 

Removed from Top 

4 

Cassette and Put 
in C. S. Box 45 

BOTTOM T O P  

90 

3 

100 
202 

P 

1 

I 

1 

1 

I 110 

n 

1 

f 

108 

n 



T a b l e  2 - 3  
Developing 

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

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

Rev A  

2 -  7 

Date 

1 0 / 3 / 7 3  

1 0 / 3 / 7 3  

1 0 / 3 / 7 3  

1 0 / 3 / 7 3  

1 0 / 3 / 7 3  

1 0 / 3 / 7 3  

Run No. 

A 

1 

2 

3 

3  

4  

5  

-- 
Exposure Numbers 

Upper S t a c k  

2A0 0  3  
2A302 
2B002 
2B500 

2A002 
2A301 
2A004 t h r o u g h  2A040 

2A041 t h r o u g h  2A080 

2A081 t h r o u g h  2A101 

Lower Stack 

2A102 
2A001 
2A202 t h r o u g h  2A186 

2A185 t h r o u g h  2A146 

2A145 thr .ough 2A103 

3ev .  C o n t r o l  S a m p l e  
. . .. -. . -. -. 

MC7-19, 20 

MC9-6, 7  

MC9-8, 9  

MC9-10, 11 

MC9-12, 13 

MC9-14, 1 5  



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) 

s Pinhole Fogging Map (see Fig. 2-3) 

Pinhole Plugging Map (see Fig. 2-4) 

Manufacturing and Environmental Test Data (see Data Sheets, 
Pages - 2-12 through - 2-17). 

e Preflight Transmission Data (see Data Sheet, page 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: 

0 

Column 1 Wavelength (A) 

Column 2 Although labelled "ANG. INC." these numbers 

identify the filters and the position on that 

filter at which the measurement was made. A key 

to these numbers is given at the top of each 

first page. 

Column 3 Measured Transmittance. 

Column 4 Probable Error of the Measurement. 

Column 5 Probable error converted to % error. 

Rev A 



Figure 2-2 Photogranh of Filter 



PINHOLE FOGGING MAP 

ATM-2- 773 q 

DATE : 

F i g u r e  2 - 3  Pinhole Fogging Man 
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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  

F i l t e r  I. D. No. Opera tor :  ~ a t c :  22 J~P,<z 
Plug Mater ia l :  Lot No. : Exp. Date: 

Comments  : C~AA 
~h #n/nho/e 4~9.5  - c 

Q\ 
N 
0 : 
J ' 
N 
.P 
I-' 
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ATM FILTER DATA SHEET 

FRAME NUMBERF,7- -51-3 91 
1. F r a m e  Data: 

Date Received 9, -\1--7 2 BY LG? 

Certif ication --- 

Cleaning: 
Date \ -\< - 13 Operator k 5  

Lot  

~ o t  

Bake .Temp. \\n% Time S Q ~  

2. Mounting: 
Information on separa te  sheet. 

3. Margining: 
Date \ax - 7 1  Time \ \ -  o Operator P-C - 
Width . \an C I 

Date 1 - 52-13 Operator c\ ro 9. 

5. Cold Cycle: 
Date \ - 50 -1% Operator K& 
Time inQ47n Temp. 6.90 oc T i m e o u t  \\%o - 

" - 
6. Sanitizing Bake: 

Date a - \ -7 '3 Operator G 

Time  in DO\\ 5 Time out - oq\ 5 

Temp. \ n ~ O C -  P r e s s u r e  C\OO LL 

7. P r e  Environmental T e s t  Photograph: 
Date Operator  nl\ 

8. Environmental Testing: 
Vibration and acoustic:  D a t e 2  -q-73 C a r r i e r  a Am,>- 

Vibration specs.  '10 RL TIM- \a7 - I 0.- 7 <? 

Acoustic specs.  RL 7140\ - \v7 7 - 1 0 - T Q  

9. P ~ s t  Environmental T e s t  Photograph: 
Date %-\&-73 Operator 

2-12 
Ss, 



F O I L  MOUNTING S H E E T  

F o i l  Number 9u Type 1 Thickness' 

Date  \ - \q - 7% Time \ ' Operator ex- 
Epoxy 

LOT R-xb* Amount 

L O T ~ - - D ~  - \ \  Amount 

Comments : 

Frames 

1. T y p e  ( 3 - t ' ~  C a 
T y p e  # Res. 

T y p e  # Res .  

T y p e  # Res .  

# Res. TY p e  

Type  # Rcs.  

T y p e  . # R e s .  

Type # Res. 

Type # Res. 

Type # Res. 

Type # R e s .  

Type II Res. 

Type # Res. 

TY pe  # Res. 

TY pe  # Res. 

T y p e  # Res. 

Trim 
-- 

Date \-\q- 77  T i m e  \%O= Opera tor  9-Q 

Comments : 



ENVIRONMENTAL TEST 

DATE: a- 5 -33 SIGMATRON CARRIER: R~ 0- Q - . - 
TEST LOCATION: Go-- 
VIBRATION TEST: 

ITEM NO. FILTER NO. , 

-L . A 7 . m  - Ti - -\sn r /  
a R~~ C - 

3 TF-~  C '€33-a 
4. T a- - - 

COMMENTS: 
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SCREEN SHEET 

D a t e  !2.-\4-1x O p e r a t o r  

L o t  \*b\bQ - 
L i n e s / I n c h  fl 1-7 

T h i c k n e s s  - O C J C ~ ( ~ "  

O r i e n t a t i o n  n ? n E l h r R L  

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

F i x t u r e  # 3 
D a t e  \7- \ -2 O p e r a t o r  Z& 

T e m p e r a t u r e  k - f i ~ ~ c  

5 

h) , Comments 
P 
21 

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

F i x t u r e  d 

D a t e  \%-\A -7% O p e r a t o r  c- 
Method eca -g- 

~ -~ 

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

D a t e  \a-\~->% O p e r a t o r  p a  

Comments -0 

S p r a y '  c e m e n t i n g  

D a t e  n- \Q .?a- o p e r a t o r  

Cement 

Epon M i x t u r e  Amount WCC - I - \ ? - ? %  
Epon 828 L o t  % Q V r s A o  3.4% 

C h l o r o f o r m  L o t  k0q-a 96 .6% 

V e r s a m i d  M i x t u r e  Amount p e c  ,C -l-\l*7-5 
V e r s a m i d  1 2 5  L o t  > 9 \ 4 7 U R t  3.4% 

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

D a t e  Mixed \a- \B-> O p e r a t o r  LL5 

S p r a y i n g  

T a n k  P r e s s u r e  0 3G-L 

F l u i d  . P r e s s u r e  So 
A t o m i z i n g  P r e s s u r e  

Delta F r e q u e n c y  3 2 ~  447 
S e v e n  M i n u t e  Bake Time A\\ \L% \g - 
P r e s s i n g  P r e s s u r e  S%==iZ%= . N\- 

/ 

P r e s s  F i x t u r e  Numbfr ~ - U \ I M  3- F\X-~\= 

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   repa are f o r  r ~ l e s f ~ .  

D a t e  /2,//9& T i n e  /7-2-$- O p e r a t o r  h&p 

R e l e a s e  B a t h  

D a t e  /&9/93 Time / ~ 7 / 3  o r c r a ~ f l r  fik /,- 
S o l v e n t  M&L~ L o t  &*P..2L--. 

0\ : 
Remove f r o m  r e l e a s e  b a l k  and s t o r e  I-, 

P o l y e t h y l e n e  P r e p a r a t i o n  0 .  

Mount ing  
D a t e / 2 / & h ~ ~ i s e  /@-?@ ol:erarCl  A&/? 
Wash S o l v e n t  &6 /-#$%J. 1.nt - 4 e d P C  

C l e a n i n g  
Ln t r/,.fT-/,4 
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laDle 2-4 
Post Flight Measurements 

1 0  
S L 3  ATM-2 FILTERS DWA 3 1  J A N  1974 
F 1 L T E R  CAMERA I D E N T I F ~ C A T I O N  

ATM-2-78A A 0 0 5  1 1  (END NEAR NUMBER) 
12 (CFNTER) 
13 (END AWAY FROM NUMBER) 

A T  M-2- 105 A 0 0 6  21 (END NEAR NUMBER 
22 (CENTER) 
23 (END AWAY FROM NUMBER) 

VODAR l P 2 l  + S S  1 0 K V  35PPS 2 0 0 M j C R O N S L 1 T S  
ARGON L E A K  SETT lNG - 0225 

W A V E L E N .  ANG. INCo REFLEC. PROB. ERR. PERCENT ERR. 

AL 
A L  
A L  
A L  
A L  
A L  

v = 530 N C S l  A L  

0.76 A L  
0075 A L  
0.70 A L  
0.58 A L  
0.78 A L  
0.72 A L  

V = 660 NCSl  A L  

0.29 A L  
0.22 A L  
0.23 A L  
0.24 A L  
0.27 A L  
0.28 A L  

V = 530 N C S l  A L  



0.40 AL 
0.44 AL 
0.36 AL 
0.37 AL 
0.30 AL 
0.46 A t  

V 530 N C S l  AL 

0.32 AL 
0.35 AL 
0.31 AL 
0.30 AL 
0.31 A L  
Om28 AL 

V = 510 N C S l  AL 

0.30 A L  
0.35 AL 
0. 19 AL 
0037 AL 
Om29 AL 
0035 A L  

V = 544 NCSl AL 

0036 AL 
0.43 AL 
0.40 A L  
0.38 AL 
0.47 A L  
0038 AL 

V = 553 NCSl AL 

0.37 AL 
0.31 AL 
0.36 AL 
0035 AL 
0029 AL 
0.37 AL 

V = 500 NCSl  AL 

0.23 AL 
0.31 A t  
0.45 AL 
Om25 AL 
0. 18 AL 
0.27 AL 

v = 510 NCSl A L  



0.24 AL 
AL 0.38 

0.25 AL 
0030 AL 
0.29 AL 

V = 485 NCSl AL 

0.23 AL 
0025 A L  
0.23 AL 
0.27 AL 
0024 AL 
0.27 AL 

V = 464 N C S l  AL 

0.31 AL 
0.37 AL 
0.25 A L  
0.30 AL 
0.26 AL 
0.23 AL 

V z 555 NCSl AL 

0.38 AL 
0.30 AL 
0.33 AL 
Om29 AL 
0033 AL 
0.41 AL 

V = 605 NCSl AL 

0.27 A L  
Om33 AL 
0.28 AL 
0 0 4 1  A L  
0.32 AL 
0.33 AL 

V = 619 NCSl A L  



0037  AL 
0.39 AL 

V = 632 NCSl AL 

0.23 AL 
0 0  17 AL 
0. 19 AL 
0.22 AL 
0.32 AL 
0.26 AL 

V = 542 NCSl AL 

0.24 AL 
0.33 AL 
0.26 AL 
0029  AL 
0.33 AL 
0 0  26 AL 

V = 602 NCSl AL 

0.28 AL 
0.27 AL 
0.27 AL 
0.30 A L  
0.38 AL 
0032  AL 

V = 522 NCSl AL 

0037  AL 
0044 AL 
0.42 AL 
0 32 AL 
0.40 AL 
0041  AL 

V = 643 NCSl AL 

0056  AL 
0.48 AL 
0.42 AL 
0 44 AL 
0048  AL 
0.42 AL 

v = 527 NCSl AL 

0026  AL 
0.25 AL 
0.27 AL 
Om23 AL 
0.28 AL 
0.26 AL 

V = 534 NCSl AL 



0000 AL 
0000 AL 
0.00 AL 
0.00 AL 
0.00 A L  
0.00 AL 

V = 602 NCSl AL 

0.23 AL 
0.23 AL 
0.28 AL 
0. 18 AL 
0026 AL 
0024 AL 

V = 527 NCSl AL 

0. 16 AL 
00  19 AL 
0032 AL 
0.21 AL 
0 0  18 AL 
0.22 A L  

V = 587 NCSl  A L  

0.48 AL 
0.43 AL 
0.38 AL 
0.47 A L  
0.35 AL 
0.48 A L  

V = 607 NCSl AL 

0049 AL 
0.51 A L  
0.51 AL 
0 0 6 6  AL 
0.51 AL 
0.44 AL 

V = 568 NCSl AL 

0.55 AL 
0.54 AL 
0.44 AL 
0.57 AL 
0.50 AL 
0.61 AL 

V t 662 N C S l  AL 



Between Coluinns 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 to 11 lines are used at the top of each first page to de- 

scribe the items being measured and the conditions of measurement; 

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

2.6 CmCERA HISTORY 

The camera Life History consists of 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 

( C 2 ~ 2 )  testing. 

Operating Cycles 

Column No. 1 identifies total operating cycles and starts with 

the initiation of production functional tests. This is the point 

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

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

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

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

multiplying this number by eight. 

Column ?Jo. 2 identifies the number of operating cycles since the 

last major relubrication was performed per maintenance specifica- 

tion 37102 (S082A) and 37103 (S082R). 

'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. 



1;ILM CAMERA L I F E  HISTORY 



CAMERA SER. N O .  A-005 

Date  

10-21-70  
11-05-70  

1 - 1 - 7 0  
1 1 - 1 7 - 7 0  

11-18-70  

02-23-71  
0 3 - l b - 7 1  

0 6 - 0 9 - 7 1  
08-02-71  

08-05-71  
1 0 - 0 4 - 7 1  

1 0 - 0 5 - 7 1  
10-06-71  

F.li l u r e  
Mode 

Y1.A 

N/A 

Foca l  
p l a n e  
o u t - o f  - 
s p e c  

X/A 

N/A 

S/A 

208BOMotor 

went t o  

Nonco~l:'. 
Ri: S.3. 

N/A 

A 

>>lR 2 S U 8  

H / A  

H/A 

NMR 20890 

A M R  

F s i l u r c  
Cause 

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

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

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

BBRC 

BBRC 

BBRC 

BBRC 

EBRC 

BBRC 

BBRC 

Remarks 

AKSu s i g n i f i c a n t  p r o b -  
lems e n c o u n t e r e d .  

Foca l  p l a n e  okay on 
new s e t - u p .  

Camera conf  i g u r n t i o n  
v e r i f i e d  t o  CIL, Rev 
G on 3 - 1 0 - 7 1 .  Re- 
per formed f u n c t i o n a l  
t e s t  ( jSS54,  Rev C). 

> l i c r o s w i t c h  f o r  
motor s t o p  i s  cocked 
a t  an a n g l e .  fie- 
per formed f u n c t i o n a l  

A J t e s t  (35854, Rev 6,). 

Lubed c o r n e r s  of  311 
f i l m  h o l d e r s ,  P a r t  No. 
22287, p e r  Rev E. t s -  
capement pawls .  P a r t  No. 
25751 r e l u b e d  a f t e r  
v i s u a l  i n p e c t i o n  o f  a l l  
a c c e s s i b l e  l u b r i c a t e d  
a r e a s .  See  SHR. - 

T e s t  
L>escr i? t ion  

P r o d u c t i o n  
- F u n c t i o n -  
a1 (35854)  

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

P r o d u c t i o n  
- Recheck 
uf f i l m  
f o c a l  p lane .  
(358541 

P r o d u c t i o n  
- I n c o r p o r -  
a t e  r e t r a c -  
t o r  mod. 4 
v a r i o u s  
6 0 ' s .  

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

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

P r o d u s t i o n  
- Functions. 
(35854) i n -  
c l u d i n g  
t h e r m a l  vac .  
cum I .  

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

- 

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

Swi tch  r e p l a c e d .  
Break i n  s e a l  a t  

I wabble- f ram cup  
mav have  been I 2.25 Normally c l o s e d  

s e c  i n - '  c o n t a c t s  (non-  

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

Fsi111re Area 

Poly imide  p e r  
BPS 18.117 f, 
b u r n i s h e d  EloS . 
p e r  BPS 18.01: 

s t e a d  
of 1 . 9 .  
No f i l m  
advance 

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

n r e r a t i n e  

1  

471 

5 10 

510 

968 

l b 0 7  

1758 

2161 

f u n c t i o n a l )  were 
c o l d  welded d u e  
t o  a p p a r e n t  
h r e a t  i n  s w i t c h  

Environment 

.Ambient - 
c l e a n  room 

.Ambient - 
c l e a n  room 

Ambient - 
c l e a n  roonl 

Ambient - 
c l e a n  room 

Ambient - 
c l e a n  room 

.Ambient - 
c l e a n  room 

1  x 
t o r r  (200 
of camera)  

s e a l .  F a i l u r e  

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

23740, Rer 
3636U, Rev B  

333613, Rer 3 
23510. Iler I' 
34360. Rev S 

23810, Rev AD 
13740, Rcv AG 
23812, Pev J 
30534, Rev A  
30537, Rev C  
13788, Rev I; 

34360, Rev \' 
22716. Rev D 
22721, Rev T 
23810, Rev AH 
23740, Rev 

23811, Rev L  
23810, Rev AM 
23813, Rev I.: 
30530. Rev C  
13740,  Rev AE 
29341, Key E 

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

CIL. 

: 

405 

C y c l e s  

3  

403 
Il 'awlsl 



CAMERA SER. NO. b-nnq Page _L of 2- 

Date 

10-05-71 
10-On-71 

1U-0b-71 

10-Ub.71 
10-15-71 

! 

Remarks 

hew mi~rOSh~itch PO- 
sition criteria 
added to adjustment 
specification 34500. 

See LMR 26849 and 
Engrg Report 85405 
71.057 for detsils. 

~p 

I 

Test 
Location 

BBRC 

iip.RL' 

Revision 

F l i  lure 
Mode 

N/A 

30 
trans- 
port 
07th 
of 
ond 
film 
load 
after 
vibra- 
tion. 
iEs - 
capemnts 
didn't 
release 
carrierj 

J L 
~~ - 

11- 17- 71 
12-02-71 

12-00-71 

Test 
Descri~tion 

1&T - Pre- 
Qua1 l.30558) 

IGT - Qua1 
Vibration 
I 50559) 

A dated 

Failuye 
Cause 

Escapement mech- 
anism operating 

onnargins are 
cyapparently not 

sec-compatible kith 
narginal pawl/ 
ratchet luh con- 
ditions. 

Drive Gear, 25742-1, 
replaced due to wear 
condition (probably 
from vibration). 
Cam shaft outboard 
support bearing rc- 
placed due to bri- 
nelled condition. 
Feed clah lube looks 
okay. 

2866 

- 
3396 

Ambient - 
clean room 

Ambient - 

Nonconf. 
Ryt N1. 

N/A 

JMR 2 ~ 8 4 9  

2-4-72 

23740,Rev AP 
(See CIL, 
Rev CI) 

12-07-71 

11-08-71 

B3Ri 

BBRC 

1108 

1638 

3423 

Camera 
Configuration 

Failure 
Corrective Action 

Due to e~snpemant 
failure thr- es- 
capement system 
was chanyed to a 
rollins ratchet 
design. 

1087 

lbJ8 
clean oom 6 
1 x 10.3 torr 

Ambient - 
clean room 

BBRi 

&/.A Production-Nrlflll 
Incorporate 
new escape- 
ment design. 

Production- 

26849 

.V/A 

.3yerating Cycles 

N/A 

Functional 
135854) in- 
cludinp 
thermal 
VQcLlUm. 

IG'T - Prc- 
Acceptance 
130558J 

Type of 
Lubrication on 
Failure Area 

I 
I'ol>.imide per EYS 
lP..n7 G burnish~d 
NOS, per BF5 1S.O:high 

-- 

1 

2182 

2 8 6 b  

N/A 

Environment 

Ambient - 
clezn room 

Vehicle 
dynan~iis E 

floh 
random - 5 
axis. lliph 
1 min/axis; 
Low 4 m i n /  
axis. 

I 

2 

424 

1108 

3 

403 

108i 



CAMERA SER. NO. .q-005 Page 5 o f  _L 

Remarks 

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

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

Date  

1 2 - 0 9 - 7 1  

12-10-71  
1 2 - 1 5 - 7 1  

1 2 - 1 5 - 7 1  

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

30560. Rev k 

- 

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

F a i l u r e  Area 

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

Lo;~d d e s i g r i a t ~ o n  
p l a t e  put  an back 
o f  camcrn t o  p r c -  
ven t  I c a J  m i s ~ n -  
t c r p r e t a t  i o n .  

Ambient - 
Clean Room 

Ambient - 
Clean Room 

Ambient - 
Clean  Room 

Ambient - 
Clean  Room; 
X a x i s  rando' i  
v i b r a t i o n ;  
1 x  1 0 - 5  t o r i .  
vacuum 

Environment 

Kandom V i -  
b r a t i o n  

1  x l o - s  t o r .  

Ambient - 
Clean Room 

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

BERC 

BkRC 

BBRC 

1-fl4-72 
2 - 0 1 - 7 2  

Revis ion  

1 - 1 9 - 7 2  
5-24-72  

O p e r a t i n g  

1  

3085 

5 8 g l  

3904 

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

3904 

2900 

:980 

3432 

MSFC 

B  Jat , :d 

EISFC 

Fsi1u:e 
Cause 

I?nc c ,  t r a  f i l m  
h o l d e r  i n  upper  
s t a c k .  

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

2 

2146 

4-24-72  a n a l y s i s  

4-26-72 t a l  a c c e p -  
t a n c e  t e s t s  
(30561. 
30559, 
30500 and 
30561 

C y c l e s  

3  

2146 
(Cam!) 
1011 
( t s c  

S p e c i a l  l o a d  o f  
f i l m  h o l d e r s  115 
e a .  i n  f r o n t  of 
t o p  dummy s p a c e r  
w i t h  no  h o l d e r s  
behind  s p a c e r ]  
p e r m i t t e d  s p a c e r  
i n t e r f e r e n c e  wit1 
s h u t t l e  o p e r a t i o r .  

Nonconf. l ~ ? i l u r e  

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

R i !  S?.  Mode 

N/.A 

: o i l e d  
0  
ranspor  

2 b s 7 l ) i k c r s -  
s i v e  
d r i v e  
t ime  on 
5 7 t h  cy 
oi com- 
p l i a n c e  
run .  

S/.A 

S/d 

&'[ - Y i b r a -  blR 
t i o n  130559) 

' l i g h t  r\TEI 

&T - T h c r -  
r a l  Vacuum 
305ts01 

N/A 

K / A  

Checks 

9 J u n e  

r i t h  15  
i o l d e r s  

<I;T - Pos t  
hermal  V3c- 

~ u m  ( 3 0 5 6 l j  

11171 

N/A 

S-llS1,l F l t  
Ins t run len t  
Alignment 

ISFC HR 
- 



CAMERA SER. NO. A - 0 0 5  Page 1 o f  I 

5-17-72  r e t u r n e d  t o  BBRC 
Sys tems  

8 t h  cv 
f P r e -  

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

D a t e  

i#H 27550 Metal  c h i p  
10.02b x 0.009 r 
0.045)  found 
between r a l  l  and 
r e t a i n e r  which 
p r o b a b l y  caused  
h o l d e r s  t o  n o t  
move on  r a i l  and 
subsequent  s t o p -  
page o f  s h u t t l e  
o p e r a t i o n .  

N c ~  c l e ~ n i n g  p r o -  
c c d u r c  h e i n g  im- 
p lemented .  Camer 
i n s p e c t e d  f o r  
e v i d e n c e  of b u r r s  
and l o o s e  c h i p s .  

T e s t  
1-ocation 

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

Ambient - 
Clean  Room 

Environment 

TTr--r Clean  Room 

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

Camera used  d u r i n g  
t h i s  p e r i o d  Cor . S T ,  
XST-a l l  p l u g s  o u t  
and CZF-'. 

Type o f  
L u b r i i a t i o l l  on  

F a i l u r e  Area 

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

O r e r s t i n p  C y c l e s  Nonconf. 
R;:: N 3 .  Remarks 

1  2 

11-07-72  BBRC F a i l u r e  

11-30-72  I n v e s t i g a -  
t i o n  and 
R e - a c c e p t -  
a n c e  

3 

N l l R  I C a ~ e r a  1 I r o k e n  Bear ing  to  t o  Loading 
27781 F a i l e d  1 P r o c e d u r e  #39384 14482 1 1 1 

F x i l u r e  
Mode 

I I 

I - 
0-02-72  
6 - 1 4 - i 2  

- 
R e v i s i o n  

U6-15-72 
10-1b-72  

-- 

t o  Cyc e  1 ;::;;:! 

F a i l u r e  
Cause 

4000 cy 
main tenance  
( d q  37102) 

- .  

1 5  F e b r u a r y ,  

4000 C y c l e  
Maiiitenancr 

-. . . . . . . -. 

BBRC 

C d a t e d  

BBRC 

- 

I S t a t i n g  t h a t  t h e  1 I I I Camera s i ~ a l l  n o t  
Be Opera ted  w i t h  
t h e  H a i l s  De-ac- 

1 0 - 1 7 - 7  

11-06-72  

. 

The problem was caused  
by o p e r a t i n g  t h e  CameJa 
w i t h  t h e  H a i l  Arms de2  
a c t i v a t e d  by t h e  ba i l?  
hooks. 

<FIR 2 7 3 5 0  

1973 

NMR 
17350 

-. -- 
K C  s u p p o r t  I R  7  e r a  

I 4 7 8  , I I I 

.. . . 

-. . 

F l i g h t  I n -  COFI-058 F a i l e d  
s t  rumen t  t o  Cyc e  
T e s t i n g  u r i n g  

-. - 
Loadin 

- _ . -- 

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

5707 

4470 

- . - 

- - 

Ambient - Fla in tenanie  c y c l e s  
Clean  Room t o  be reduced  t o  

ever ) .  3000 c y c l e s .  
.- . -- 

Clean  Room Main tenance  was p e r -  
formed and Camera was 
R e t e s t e d  p e r  NMR 23350 

--- -- -. 
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Type of Lubrication on Failure Area 

Various process specifications are identified in this column with 

most being BBRC proprietary processes. Brief descriptions of 

each are as follows: 

No. Description 

NPI 425 Dry film, polyimide bonded lubricant - a proprie- 
tary process of National Process Industries. It 

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

BMS 18.20 Slurry of molybdenum disulfide (MoS2) in volatile 

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

burnished by cycling the camera approximately 50 

cycles. 

BPS 18.02 Burnished coating of MoS2 (mechanical adhesion 

or 18.06 only) . 

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

cant coating. 

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

lubricate film camera peculiar parts. Implemented 

in the 37102 and 37103 documents. 
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3.0 DIODE ARRAY DATA 

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

mounting p l a t e  and c o n s i s t e d  o f  a l i g h t  e m i t t i n g  d iode  a r r a y  and 

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

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

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

s h u t t e r  open and 1 3  l e a s t  s i g n i f i c a n t  b i t s  were recorded  a t  

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

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

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

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

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

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

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

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

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

1 9 7 4 .  

Rev A DOY Day of  Year 

EXP TIME Dura t ion  of  Exposure 

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

r e a d  from t h e  s p e c t r o g r a p h  p r i n t s  and e n t e r e d  i n  t h e  computer 

p r i n t o u t .  

Rev A 



REPLY TO 
A n , "  OF: MO-1- 

62.0- 2 4 1  
IdATlr3MAL AERONAUTICS AND <PACE ADMINISTRATIOM 

GEORGE C. MARSHALL SPACE FLIGHT CENTE:? 
MARSHALL SPACE FLIGHT CENT: ALABAMA 35Sd:2 

March 29, 1774 

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 i s  difficult to decipher, i t  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. I have included a copy of the 
MDRS Position Log for your information. 

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

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



GMT OF 
CLOCK RESET ZERO SET TIME 

DELTA 
UPDATE 

-1 1 Sec 
-11 Sec 

- 4  Sec .. 
-18 Sec - 

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

COMMENTS 

Timer B update 
Timer B update 
Timer A update over HSK 
Timer B 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 

V 
Enclosure 
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F I L M  NR  DATE 

AUC 1 1 r 73 
AlJG 1 1 973 
AUG 1 1 r 73 
AUG 1 1 r 73 
AUS 11.73 
AOG 1 1 9 73 
AUG 12973 
AlJG 12973 
AlJG 1 2973 
Al..IG 1'7r73 
AlJG 13.73 
A\.JG 13973 
AUG 13973 
AUG 13-73 
AUG 13973 
ALJG 13-73 
AL'G 13-73 
AUG 13r73 
AUG 13-73 
ACJG 1397.3 
AI.JG 1 4  973 
AIJG 14973 
AUC 14973 
ACJC 14973 
ALJG 1 4  973 
AlJG 14973 
AUG 14973 
AUG 14973 
AUG 14.73 
AUG 15973 
AL'G 15r73 
AIJG 15.73 
AlJG 15*7.? 
AtJG 15973 
AI!G 15.73 
AUG 15973 
AOG 15973 
AUG 15973 
AUG 15973 
AUG 15.73 
AUG 15-73 
AlJG 15973 
ALJG 1597.3 
AUG 15973 
A U c  16973 
AUG 1697.3 
AtJc 16973 
Al.!G 16 r 7.3 
ACJG 16-73 
AUG 17973 

DOY SHIITTFW OPEN F X P  T I M F  

LONC 
LONG 
LONC 
LONC 
LONG 

SHORT 
SHORT 

LONG 
LONG 

SI-ITIIPT 

LnNT; 
1;HORT 
SHORT 

LONG 
LONc 

SHORT 
LONG 
LONG 

SHORT 
SHClRT 
LnNC 

SHOF?T 
LONC 

SHORT 
SHORT 

LONG 
LONG 
LONG 
LONG 
LONG 

SHORT 
SHORT 

LCING 
' LONC 

SHORT 
LONG 

SHOPT 
SHORT 
H O R T  
SHORT 

LONG 
SHORT 

LONG 
SHORT 
LnNt 

SHORT 
LONC 

?HC)RT 
SHORT 

LONG 

Rev A 



D A T E  DOY S H I J T T F R  OPEN F X P  T T W  

AUG 
A U G  
AUG 
AUG 
A U G  
AUG 
AUG 
AUG 
AUG 
AUG 
A\JG 
AUG 
A U C  
AUG 
AUG 
AUG 
ACJG 
AUG 
AUG 
AUG 
AUG 
A U C  
AUG 
A U G  
A U C  
AUG 
AUG 
AUG 
AUG 
AUG 
AUG 
A U G  
A U G  
AUG 
AUG 
AUG 
AUG 
AUG 
AUG 
AUG 
AUG 
AUG 
AUG 
A U G  

A I J G  
AUC 
AUG 
AUC 
A U C  
AUG 

1 H  5 9 M  4 R . 0 0 S  
1 1 H  3 3 M  9 . 5 0 S  
1 1 H  3 6 M  29.00s 
1 1 H  4 3 M  3.75s 
1 1 H  4 4 M  307'5s 
1 6 H  1 4 M  58.00s 
1 6 H  1 6 M  28.25s 
1 7 H  2 6 U  29.255 
1 9 H  1 M  1 1 . 7 5 s  
1 9 H  1 9 v  4 5 . 0 0 S  
?OH 3*u l l . 2 5 S  
2 O H  5 1 w  3 4 . 5 0 5  
2 3 H  3 6 M  37.50s 

1 H  C)M Ci?.fjOS 
1 H  1QM 1 5 . 2 5 S  
1 H  2 1 M  3 1 . 7 5 s  

1 2 H  2 M  36.25s 
1 3 H  3 7 M  48.005 
1 3 H  3 8 M  56.305 
1 5 H  1 2 M  56.505 
1 6 H  4 2 M  l O o O O S  
1 R H  1 q M  52.005 
1 9 H  4 U M  5 1 . 7 5 5  
? 1 H  2 1 M  S A o O O S  
2 2 H  5 4 M  6.75s 

OH PBM 5 3 . 0 0 S  
OH 2 9 w  4 U e 5 0 S  

1 3 H  17b'  4 3 . 0 0 s  
1 3 H  3 B M  299 00s 
1 5 H  5 7 M  34.75s 
1 6 H  1 7 M  9 . 3 0 S  
1 6 H  1 7 M  53075s 
1 6 H  1RM 38.755 
1 6 Y  1 9 M  3 4 0 2 5 s  
1 6 H  2 0 M  U.7SS 
1 6 H  2 0 V  5 4 . 0 0 S  
1 6 H  2 1 M  3 f3 .75S 
1 6 H  2 2 M  ? 3 . 7 5 S  
1 6 H  2 3 M  9.00s 
1 6 H  2 4 M  3 R . 7 5 5  
1 6 H  2 5 M  24.00s 
1 6 H  2 6 M  8.75s 
1 6 H  2 7 M  9.005 
1 6 H  2 7 M  53.75s 

16H ?RM 7R.75.S 
1 6 H  2 o M  2 4 . 0 0 S  
1 6 H  3 0 M  9.75s 
1 6 H  3 9 M  7 0 . E 5 S  
1 9 Y  1 n M  9.755 
19H 5 5 w  36.50s 

SHORT 
LONG 

SHORT 
SHORT 

L O N G  
SHORT 

L O N G  
SHORT 
SHORT 

L O N G  
SHORT 
SHORT 
SHORT 

LONG 
SHORT 

L O N G  
SHORT 
SHORT 

L O N G  
LONG 

SHORT 
L O N G  

SHORT 
L O N G  
LONG 
L O N G  

SHORT 
SHORT 

L O N G  
S H O R T  
SHORT 
SHORT 
SHORT 
SHORT 
SHORT 
SHORT 
S H O R T  
SHOWT 
SHORT 
SHORT 
SHORT 
SHORT 
SHORT 
SHQRT 
S H O P T  

SHORT 
SHORT 

L O N G  
SHORT 

L O N G  

Rev A 



F I L M  N R  

P A 1 5 1  
. ? A 1 5 2  
. ? A 1 5 3  
2 A 1 5 4  
2 A 1 5 5  
2 A 1 5 6  
2 A 1 5 7  
2 A 1 5 8  
2 A 1 5 Y  
2 A 1 6 0  
2 A 1 6 1  
2 A 1 6 2  
2 A 1 6 3  
P A 1 6 4  
2 A l 6 5  
? A 1 6 6  
2 A 1 6 7  

2 A 1 0 € 3  
2 A 1 6 9  
2 A 1 7 0  
. ? A 1 7 1  
2 A  1 7 2  
2 A 1 7 3  
. ? A 1 7 4  
P A  1 7 5  
2 A 1 7 6  
2 A  1 7 7  
2 A  17C? 
2 A 1 7 9  

, ? A 1 8 0  
2 A 1 8 1  
2 A 1 8 2  
2 A 1 8 3  
2 A  1 8 4  
2 A l R 5  

?A 1  R 6  
2 A 1 8 7  
2 4 1 8 8  
2 A l 8 9  
, ? A 1 9 0  
2 A 1 9 1  
2 A 1 9 2  
2 A 1 9 3  
2 A  1 9 4  
2 A 1 9 5  
2 A 1 9 6  
2 A  1 9 7  

2 A  1 9 8  
2 A 1 9 9  
2 A 2 n r ?  

DATE 

A U G  1 1 9 9 7 3  
ACIC 1 q r 7 3  
BUG 2 O t 7 3  
A U G  20 973 
A l I G  20 r73  
AlJG 211 *73 
A U C  20 $ 7 3  
A U G  20173 
A U G  20973 
A O C  20973 
AUG 20973 

AI.JC Pn 9 7 3  

AUG 20 9 7 3  

AUG 20 9 - 7 3  

AUG 20,7n 
ACJG -30 r 7 3  
ALJG 20973 

ACJG 23 173 
A U C  2 0 9 ' 7 3  
A U G  2 0 * 1 3  
A U G  2 0 9 7 3  
A U G  20 973 

AUG 20-73 
AI.JC 20 r73  
A U G  70973 
A l J C  20 9 7 3  

A U G  2 1 r 73  
41lG 2 1 9 73 
A U G  2 1 r  7 3  
41JG 21 973 
ALJG 2 1 r 73 
AUG 2 1 r 73 
AlJG 2 1 9 73 
A U G  2 1 73 
ALlG 2 1  r 7 3  

AUG 2 1 9 7 7  

A U G  2 1 9 7 3  
A U G  2 1 r 7 3  
A U C  2 1 9 7 3  
ACJG 2 1 9 73 
A U G  2 1 -73 
A U G  2 1 9 73 
AClG 22.73 
A U G  22973 
A U G  22073 
A U G  22-73 
A U C  2 3 0 7 3  
A O C  23973 
AlJG 23973 
AlJC 23973 

S H U T T E R  O P E N  C L O S E  F X P  T I W E  

SHORT 

L Q N G  
SHOPT 

L O N G  
L O N G  

Sl-IORT 
L O N G  

SHORT 

L O N G  
SHORT 
SHORT 

L-ONG 
C Y p Q T  

Lnruc, 
SHOPT 

L O N G  
5HORT 

L O N G  
SHORT 

L O N G  
SHORT 

LONG 
SHDRT 

LONG 
f iHOQT 

L n N G  

r~Hr)RT 
SHOPT 
SHORT 

SHORT 

L O N G  
SHORT 

SHORT 
S H n R T  

SHORT 

SHOWT 

. 5 H O R T  

SHORT 
SHORT 

L n N G  
5,Hr)DT 
SHORT 
SHORT 

L O N G  
L O N G  

SHC)RT 

SHORT 
S H n P T  

LnNc 
L O N ?  

Rev A 



2 A 2 0 1  AUG 23.73 235 13H 3 2 M  1 1.755 3 2 M  20.755 9oOOS SHnRT 
2 A 2 0 2  AUG 23.73 235 13H 33M 42.755 3 3 M  51.755 9.005 SHnRT 

Rev A 



F I L M  NR D 

2A 1 AUG 
2A 2 AUG 
2A 3 AUG 
2A 4 AUG 
2A 5 AUG 
2A 6 AUG 
pA 7 AUG 
2A 8 AUG 
2A 9 AUG 
2A 10 AUG 
2A 1 1  AUG 
2A li AUG 
2A 13 AUG 
2A 14 AUG 
2 A  15 AUG 
2A 16 AUG 
2A 17 AUG 
2A 18 AUG 
2A 19 AUG 
2A 20 AUG 
2A 21 AUG 
2A 22 AUG 
2 A  23 AUG 
2A 24 BUG 
2A 25 AUG 
2A 26 AUG 
2A 27 AUG 
2A 28 AUG 
2A 29 AUG 
L A 3 0  AUG 
2A 31 AUG 
2A 32 AUG 
p A 3 3  AUG 
2A 34 AUG 
2A 35 AUG 
2 J  36 J U P  
2A 37 AUG 
2A 38 AUG 
2A 39 AUG 
2A 40 AUG 
2A 41 AUG 
2A 42 BUG 
2 A  43 AUG 
2A 44 AUG 
2A 45 AUG 
2A 46 AUG 
2 A 4 7  AUG 
2A 4 8  AUG 
2A 49 AUG 
2A 5r AUG 

ATE 

6-73 
7-73 
7973 
7-73 
7-73 
7-73 
7-73 
7 * 73 
7-73 
7-73 
7 * 73 
6-73 
8-73 
6-73 
6-73 
8 73 
6-73 
8973 
6-73 
9 * 73 
9-73 
9.73 
9.73 
9-73 
9.73 
9 * 73 
9-73 
9973 
9973 
9-73 
9-73 
9-73 
9-73 
9 -  73 
9-73 
9973 
9973 
9.73 
9-73 

10-73 
10-73 
11973 
11-73 
11-73 
11.73 
11-73 
1 lo73 
11 973 
11-73 
11-73 

CLOSE E X P  T l  ME WAVELENGTH 

SHORT 
LONG 

SHORT 
SHORT 
SHORT 

LONG 
LONG 

SHORT 
SHORT 
SHORT 
SHORT 

LONG 
SHORT 

LONG 
LONG 

SHORT 
SHORT 
SHORT 
SHORT 
SHORT 

LONG 
SHORT 

LONG 
SHORT 
SHORT 
SHORT 
SHORT 
SHORT 

LONG 
LONG 
LONG 

SHORT 
SHORT 
SHORT 
SHORT 
SHORT 
SHORT 
SHORT 
SHORT 

LONG 
SHORT 

LONG 
SHORT 
SHORT 

LONG 
SHORT 
SHORT 
SHORT 
SHORT 

LONG 



F I L M  NR DATE 

AUG 11-73 
AUG 11-73 
AUG 11-73 
AUG 1 l r 73 
AUG 1 1 r 73 
AUG 11-73 
AUG 12-73 
AUG 12-73 
AUG 12-73 
AUG 12-73 
AUG 13-73 
A l l G  13073 
AUG 13-73 
AUG 13-73 
AUG 13-73 
AUG 13-73 
AlJG 13-73 
AUG 13-73 
AUG 13-73 
AUG 13973 
AUG 14-73 
AUG 14-73 
AUG 14-73 
AUG 14-73 
AUG 14-73 
AUG 14-73 
AUG 14-73 
AUG 14-73 
AUG 14-73 
AUG 15-73 
AUG 15-73 
AUG 15-73 
AUG 15-73 
AUG 15-73 
AUG 15-73 
AUG 15-73 
AUG 15-73 
AUG 15-73 
AUG 15-73 
AUG 15-73 
AUG 19-73 
AUG 15-73 
AUG 19-73 
AUG 15-73 
AUG 16-73 
AUG 16-73 
AUG 16-73 
AUG 16-73 
AUG 16r73 
AUG 17-73 

SHUTTER OPEN CLOSE E X P  TIME 

79 005 
78 755 

318075s 
79.505 
79 r 50s 
39.005 
38 755 
39. 255 
79 505 
9.255 

79 005 
39 005 
39 505 
79 005 
79.005 
39 .OOS 
18.755 

159 255 
8 755 

39 005 
38 755 
9.75s 

99 505 
39 005 
9.755 

99.505 
151 a255 
159 005 
159. 255 
39 a505 
9.255 

39 255 
19.75s 
99 505 
39.005 
98 75s 
9.005 

39 505 
9 255 

39.255 
159.005 

10.00s 
99 255 
39 a 505 
39 255 
10 a005 

159 255 
9.255 

39 005 
39.005 

WAVELENGTH 

LONG 
LONG 
LONG 
LONG 
LONG 

SHORT 
SHORT 
LONG 
LONG 

SHORT 
LONG 

SHORT 
SHORT 
LONG 
LONG 

SHORT 
LONG 
LONG 

SHORT 
SHORT 
LONG 

SHORT 
LONG 

SHORT 
SHORT 
LONG 
LONG 
LONG 
LONG 
LONG 

SHORT 
SHORT 
LONG 
LONG 

SHORT 
LONG 

SHORT 
SHORT 
SHORT 
SHORT 
LONG 

SHORT 
LONG 

SHORT 
LONG 

SHORT 
LONG 

SHORT 
SHORT 
LONG 



F I L M  NR D A T E  

AUG 1 7 - 7 3  
AUG 1 7 - 7 3  
AUG 17-73 
AUG 1 7 - 7 3  
AUG 1 7 - 7 3  
AUG 1 7 - 7 3  
AUG 1 7 - 7 3  
AUG 1 7 - 7 3  
AUG 1 7 -  73 
AUG 1 7 - 7 3  
AUG 1 7 - 7 3  
AUG 1 7 - 7 3  
AUG 1 7 - 7 3  
AUG 1 8 - 7 3  
AUG 1 6 - 7 3  
AUG 1 8 - 7 3  
AUG 1 8 - 7 3  
AUG 1 8 - 7 3  
AUG 1 6 - 7 3  
AUG 1 8 - 7 3  
AUG 1 8 - 7 3  
AUG 1 8 - 7 3  
AUG 1 8 - 7 3  
AUG 1 8 - 7 3  

AUG 1 8 - 7 3  
AUG 1 9 - 7 3  
AUC 1 9 - 7 3  
AUG 1 9 - 7 3  
AUG 1 9 - 7 3  
AUG 1 9 - 7 3  
AUG 1 9 - 7 3  
AUG 1 9 - 7 3  
AUG 1 9 - 7 3  
AUG 1 9 - 7 3  
AUG 1 9 - 7 3  
AUG 1 9 - 7 3  
AUG 1 9 - 7 3  
AUG 1 9 - 1 3  
AUG 1 9 - 7 3  
AUG 19-73 
AUG 1 9 - 7 3  
AUG 1 9 - 7 3  
a u G  1 9 - 7 3  
AUG 1 9 - 7 3  
AVG 19-73 

AUG 19-73 
AUG 1 9 - 7 3  
AUG 1 9 - 7 3  
AUG 1 9 - 7 3  
AUG 1 9 - 7 3  

SHUTTER OPEN CLOSE EXP T IME  WAVELENGTH 

SHORT 
LONG 

SHORT 
SHORT 

LONG 
SHORT 

LONG 
SHORT 
SHORT 

LONG 
SHORT 
SHORT 
SHORT 

LONG 
SHORT 

LONG 
SHORT 
SHORT 

LONG 
LONG 

SHORT 
LONG 

SHORT 
LONG 
LONG 
LONG 

SHORT 
SHORT 

LONG 
SHORT 
SHORT 
SHORT 
SHORT 
SHORT 
SHORT 
SHORT 
SHORT 
SHORT 
SHORT 
SHORT 
SHORT 
SHORT 
SHORT 
SHORT 

5HnPT 

SHORT 
SHORT 

LONG 
SHORT 

LONG 



F I L M  NR DATE 

AUG 1 9 0 7 3  
AUG 1 9 1 7 3  
AUG 20-73 
AUG 20 9 7 3  

AUG 20 9 7 3  

AUG 20973 
AUG 20973 
AUG 20 r73 
AUG 20 973 
AUG 20973 
AUG 20973 
AUG 20-73 
AUG 2 0 r 7 3  
AUG 20973 
AUG 20173 
AUG 20 173 
A U t  20.73 
AUG 20 9 7 3  

AUG 20 173 
AUC 20 r73 
AUG 20.73 
AUG 20 r73 
AUG 20r73 
AUG 20 r 7 3  
AUG 2 0 r 7 3  
AUG 20r73 
AUG 2 1 a 7 3  
AUG 2 1  t73 
AUG 2 1 . 7 3  
AUG 2 1 - 7 3  
AUG 2 1 r 7 3  
AlJG 2 1 -73 
AUG 2 1 -73 
AUG 2 1 - 7 3  
AUG 2 1 0 7 3  
AUG 2 1 . 7 3  
AUG 21t73 
AUG 2 1 r 7 3  
AUG 2 l r 7 3  

AUG 2 1  073 
AUG 2 1 9 7 3  
AUG 2 1 - 7 3  
AUG 2 2 r 7 3  
AUG 22t73 
AUG 22t73 
AUG 2 2 r 7 3  
AUG 23-73 
AUG 23-73 
AUG 23r73 
AUG 23r73 
AUG 23973 
AUG 23r73 

DOY SHUTTER OPEN CLOSE WAVELENGTH 

SHORT 
LONG 

5 W d R T  
LONG 
LONG 

SHORT 
LONG 

SHORT 
LONG 

SHORT 
SHORT 

LONG 
SHORT 

LONG 
SHORT 

LONG 
SHORT 

LONG 
SHORT 

LONG 
SHOR f 

LONG 
SHORT 

LONG 
SHORT 

LONG 
~ H O R  r 
SHORT 
SHORT 
SHORT 

L O N G  
SHORT 
SHORT 
SHORT 
5HoRl 
bHOR r 
SHORT 
SHORT 
SHORT 

LONG 
SHORT 
SHORT 
SHORT 

LONG 
LONG 

SHORT 
SHORT 
SHORT 

LONG 
LONG 

SHORT 
SHORT 
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4.0  ENGINEERING DATA BOOK - JSC 

During a l l  of  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  record  in format ion  i n  suppor t  o f  each frame of  

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

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

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

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

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

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

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

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

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

JSC and MSFC, and wi th  each i n s t r u m e n t ' s  i n t e r n a l  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 of t h i s  s e c t i o n .  Each column i s  l a b e l e d  on t h e  f i r s t  

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

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 ins t rument  

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

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

books and c o n t a i n  i n fo rma t ion  i n  e x a c t l y  t h e  o r d e r  d e s c r i b e d  

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

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

620-249).  

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

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

numbered J O P .  

Rev A 



MED Book G l o s s a r y  

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 

F X X  

JOP 1 

J O P  lA* 

JOP 1A-1* 

JOP 2 

JOP 3  

JOP 4 

JOP 5  

JOP 6 

JOP 7 

JOP 8  

JOP 9  

J O P  10 

J O P  11 

J O P  1 2  

J O P  1 3  

J O P  14 

JOP 15 

JOP 1 7  

J O P  1 8  

J O P  19 

B r i g h t  Spo t  

B r i g h t  Spo t  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  

Corona l  Hole and Number 

Emerging Flux  Region 

E a s t  Limb 

F i l amen t  and Number 

Chromospheric  Network 

Near Sun C e n t e r  (R < .5R.) 

S t e p  One o f  JOP 1 A  

A c t i v e  Regions 

F l a r e s  

Prominences 

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

S y n o p t i c  O b s e r v a t i o n s  

Atmospher ic  E x t i n c t i o n  

Corona l  and Disk T r a n s i e n t s  

S o l a r  Wind 

Lunar  L i b r a t i o n  Clouds 

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

C a l i b r a t i o n  

Night  Sky O b j e c t s  

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

Coronal  Holes  

B r i g h t  Spo t  

Comet Kohoutek 

Al fven  Waves 

JOP 20 R a p i d l y  Changing Coronal  S t r u c t u r e  

JOP 2 1  Time V a r i a t i o n s  i n  Coronal  S t r u c t u r e  

JOP 2 4  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  

JOP 25 SO55 Maxi R o s t e r  



JOP 26  

JOP 2 7  

K 

KC 

KN 

KT 

LBX 

LB 

LSX 

NCX 

NP 

Rev A OBS 
PXX 

Q L  

QRX 

Q R 

Rev A S 

Rev A SXX 
SC 

Rev A SGL 
SP 

UN.4 

UNK 

VE L 

WLB 

XX 

Coronal  and Chromospheric  S t r u c t u r e s  

V e l o c i t i e s  

Comet Kohoutek 

Kohoutek Coma 

Kohoutek Nucleus  

Kohoutek T a i l  

Limb and Number, 0 means 10 

Limb 

Limb Scan and Number 

Network C e l l  and Number 

Nor th  P o l e  

Obse rv ing  Time f o r  Crew 

Prominence and Number 

Q u i e t  Limb 

Q u i e t  Region and  Number 

Q u i e t  Region 

Shopping L i s t  D e s i g n a t i o n  

Shopping L i s t  and  Number 

Sun C e n t e r  

S i n g l e  I n s t r u m e n t  O p e r a t i o n  

Sou th  P o l e  

Una t t ended  

Unknown 

S t a r  Gamma Vel 

West Limb 

A c t i v e  Region I d e n t i f y i n g  Numbers, 
i . e . ,  00, 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  
JOP Summary S h e e t s .  

Rev A 



JOP-ST RP TGT EXP WVL 

03 09  85 
SO2 UNK 
138-3 26 Q R 1  



UBTE TI MFT F I L  PI-STP 

2 0 9  06  -1 0 1 4  SC 
209 0 6  -I 01A SC 
211 06 -1 OlA SC 

fiUc4 11 223:16:=;e 
AIJG 11. 223:17:30 
R U G  11 ?23:18:33 

AIIE 11. 223:21:32 
AlJfi 11  323:21:59 
41.15 13  224:0n:2R 

AUG If 225 :01 :?9  
all6 13 225:01:39 
A U G  1' 225:fi1:37 

242 0 6  -1 01A SC 
24? 0 6  -1 O I A  SC 
342 0 6  -1 03A SC 



DATE 

A I I G  1 h  

fiUG 15 
1 5  

bUl? 15 

A l I G  15; 
A l l G  1 5  

AUE 15  
AUC; 15  
4LiG 16  

ALJc 15 
.nut 1 = 
A\JG 17 

quc 3 -  
AUE 1 5  
DIJG 1 5  

AUG 1 5  
fiLJf? 16 
A U G  1 C  

filJF 16 
A I I G  1 6  
A l i G  16 

n (! G 1. 7 
4UG 17 
.4UG 17 

A U G  17 
411C 1 7  
ntrc 17 

4UC 1 7  
!li..is 17 
??IC 1 7  

nlJG 17  
AUC- 1 7  
A t l G  17 

n11l; 17 
fiUG 1 7  
nuG ~ r !  

fiuc 1.R 
EIlJG IF! 
AUG J P  

If' n/N  JOP-ST RP TGT EYP ClVL 

281 06 -1 OlA SC :39 S 
281 06 -1. Olf? SC lt39 L 
2e2 1 1 - 2 1 0  90 :09 S 

313 O 1 A - 1  33  NCI : 0 9  S 
313 OlH-1 33 NCl 2:40 L 
314 0 6  -3 02 SC :40 S 



O P T €  T I M E  

4 U G  I A  ?30:13:37 
Al.JF 1 P  23n:13:39 
C U E  l p  230:15:1? 

AllF 19 231 :16:?1 
AUG 19 ?z1:16:24 
nl..lc I ~7 231 : 16: 35 

dUG 19 231 :16z?q 
AUG 1s ?31:19:1fI 
AlJG 1Q 231 :19:F5 

F I L R - S T P I P  D/hl JOP-ST HP TGT EXP WVL 



A l j G  31 333:18:35 
1 2 233:21:nR 
A U C  21 233:23:19 

F IL lv!-STI'JP l l /h l  JDP-ST Rp TGT FXP UVL 

24-1 63  354 UNA 
2A-164 354 UNfr 
2P-165 354  UNA 

2b- ln7  374 010-2 11 NCI :39 s 
2n-1 R e  375 nns n2  p47 :39 s 
21\91 R 9  375 O R S  02 P47 :39 S 



rlATE TIPIF F ILP1-STLIP D I N  JOP-ST RP TGT E X P  #VL 
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T h i s  p o r t i  on of  t h e  M i  s s . ion  Iyngi n e e r i n g  Data Rook was o r i g i n a t e d  

a t  blSFC from t h e  t e l e ~ n e t e r e c l  c l 3 t r . 1  d u r i n g  t h e  Sky lab  M i s s i o n s .  

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

super iml)osed  on th i s  J n t a  ancl t h e  exposure  t ime  was computed from 

t h e s e  t i m e s .  In aclc1j.t i o n ,  ;il.l o t l l c r  A T M  i n s t r u m e n t s  o p e r a t i n g  

Rev A w h i l e  SOS2A  was r e c o r d i n g  s c i e n t i f i c  d a t a  a r e  n o t e d .  

.Also i n c l u d e d  a r e  p o i n t i n g  i n f o r m a t i o n  and c e r t a i n  s e l e c t e d  

o r b i t a l  o r  ephemer i s  d a t a .  T h i s  d a t a  i s  i n  t h e  form o f  a  compu- 

t e r  p r i n t o u t  and i s  recot-(led on magne t i c  t a p e .  

The t e l e m e t r y  sys t e r i~  \\r;ls n o i s y  ' luring t h e  m i s s i o n  and o f t e n  d a t a  

was m i s s i n g  from t h e  p r i ~ l t o u t s  (clropouts)  . The t e l e m e t r y  n o i s e  

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

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

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

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

The c o r r e c t e d  13I)B ( M S F C )  has  bee11 coord i .na ted  w i t h  d a t a  from t h e  

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

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

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

b e e n  i n c o r p o r a t e d  i n t o '  t h e  computer  t a b u l a t i o n s .  

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

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

d a t e d  t h e s e  v a l u e s  t o  t h e  1973  Ephemeris  Da ta .  T h e s e . d e l t a  

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

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

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

Rev A 



S082A EDB PRINTOUT INDEX 

TIME 

'NT 

Complete Greenwich Mean-time when shutter was opened 

(Column A). 

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

seconds when shutter was closed (Column B). 

Difference between shutter OPEN and CLOSE time 

(Column C). 

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

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

mirror position. 'S' is printed in both columns for 

Short Wavelength, and 'Lf is Long Wavelength (Columns 

E and F). 

Multiplier - '1' is normal exposure time, l1/4' 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, 'FLARE1 is Flare Mode, 

and 'MAN1 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, lX1 indicates the Instrument 

assigned to that column was not operating. The col- 

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

Mode, 'M3' is 3 Raster Mirror Mode, 'MA' is Auto 

Mirror Mode; 'GA' is Grating Advance Single Step Mode, 
'GS' is Grating Scan Mode, 'G3' is 3 Grating Scan 

Modes, 'GR' is Grating Reference Mode, a void indicates 

no mode, BT23 indicates mode unknown; Col M is S-056; 
Col N is S082B; and Col 0 is Ha 1. 

Rev A 



S082A EDB PRINTOUT INDEX 
Page 2 

TEMP 

ROLL 

MAX PT. EXC. 

NRL BIAS 

Temperature of Instrument - Provide quick check of 
instrument temperatures when shutter was opened (OP- 

Column P )  and closed (CL-Column Q). 'OK1 is printed 
in the 'OP1 column when: 1) the absolute tempera- 

tures of the instrument are 70 + 13OF; 2) the abso- 

lute temperature of the grating is 73 + 10°F; and 
3) the differential temperatures are 0 + 5°F. 

If any of the temperatures are not within the above 

described limits, an 'XI is printed in the 'OP' 

column. 

If the above measured temperatures vary during the 

time the shutter was OPEN by less than 1) + 5 . 4 " F  for 

all absolute temperatures, 2) +6.6"F for the grating, 

3) +O.Z°F for the vertical differential temperatures, 

and 4 )  50. S°F for horizontal differential tempera- 

tures, 'OK' is printed in the TEMP 'CL' Column. If 

these requirements are not met, 'XI is printed in 

the TEMP 'CL' Column. 

GAMRR - Roll position is printed in Column R. 

Maximum Pointing Excursion - The maximum deviation 
of 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 S082A shutter OPEN and CLOSE. 

Rev A 



S 0 8 2 A  EDB PRINTOUT I N D E X  
Page  3 

ANGLE 

ALTITUDE 

Zm 

ORBIT 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  Sky lab  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 

S k y l a b - s u n  l i n e  and n e a r e s t  fo rward  e a r t h  h o r i z o n  a s  

measured i n  t h e  v e r t i c a l  p l a n e .  Both a n g l e s  were 

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

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

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

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

F i g .  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 = (6378 + A) c o s i n e  E - 6378 

where E i s  from Column 'Wf and A i s  from Column 'XI. 

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

0  and -1290 a r c  m i n u t e s .  

O r b i t  number (Column Z ) .  

Rev A 



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

F i g u r e  5 -  1 Beta Angle  

VIEWING L I N E  

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

= ANGLE E FOR S082A AND ANGLE Z FOR SOB20 

Figure 5-2 Extinction Parameters 

5- 5 
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- .. - . . .  . . - .  - .  . . 5082A-Ebb 

-. I~NST 'AUM~NT 'O 'PERIT~ON ' -5- 5-75  AT -18 HOURS .-54 MINS 5 4  - 

P A G E L -  12  

. . ... . . . .  -........... - .- ... - ...... .. ..... . . .  . . - . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  EXPOSURE 
- - - - 6p. 

UPEN- 1 1  ME -6- - M -  C L 

-. . -- - - . . . . . .  . . .  . . . . . . . . . .  . .  - ... . . . - . . . .  . .. -. - - - .K - - 
i-.- - ' 

- . - . - . . - - - . . -. . - -- . . 
6 3 &--. - 233:13; - 9 ; 4 f i  9C ZA' Id l  L 1 MAN k '4 X ill 

- -. ...-. -. - . .- -- -. -. -......... -- . -. ......... 12:26: 8 2  . . . . . . . . .  .- .-.--- .- M A  ---.& - .... -- 2:38:992 OK ----a 
233: 13: 13: 5 : i j j -  ZA'lb2 5 S I MAN A 4 5 A - - 

13:14: 8 s  E: L3:75C 
-, ---- 0 K 

233:14:42:39:342 Z A - l b j  5 S 1 MAN A q . 5  ML 6 X ti l 0 K 

24:2&3:726 d3-- - .  9: 498  0 K 
233:15:29:36:711 ZA-186 5 S 1 11 A Id x 4 5 M A  6 A H I  UK 

33i!5.:7~9. . .  -c.:la:?ps 0 ti 
I 233:15:33:44:4q8 2A-187 5 S 1 M A E (  X 4 5 M A  6 A H l  OK 
h) 0 K I- . . . .  - ......... -..3.'(.1.?3 :.6'P . .  - E:.3.?f?!!L3-. .- .- _- 

233:16:15:31:840 2A-188 s S I M A I v  X 4 5 M A  6 k H I  OK 
16: l t : 5 8 t i  C:38:748 0 K 

233:16:59: 0:391 2Ag1U9 S 5 1 MAN X 4 5 (is 6 X h 1  OK 
s9:39:472 -.. c:39: a 1  -. -. . - - .- - -- .. x t i ~ ~  

OK 
233:18:35:22:2g6 2A-192 L L 1 MAN X 4 5 M A  6 

-- .. 38: l : l 9 b  ......................... 2:38:992 - -- .............. .. OK 
233:21: 8: 6 :  'I3 2 A - I 9 1  S S 1 MAN X 4 5 M A  6 X H I  OK 

2:39:7'I4 ~3:451.281 - OK 
233:23:1V: 9:673 21 -192  S s 1 MAN A X 5 nA b X h 1 OK 

20:28:418 1: 18:745 -- - .- - -. -. -. .- - .- -- -- - - .- --- - - -- -- .- .- .- -- -- OK 
.. . . .... .. . . .  . .  .. .. . . 

234: 1:36:59:155 ZA'lV3 5 S 1 MAh X 4 5 M A  6 X 
37:37:9C3 G:38:7r(8 

. - OK 
234: 1:37:52:152 ZA-194 L L 1 M A N  x 4 5 HA 6 X t i1  OK 

38: 3?:9SC G:38:748 OK 
234:12:52:37:983 Z A - i 9 5  L L 1 MAN X 9 5 nA 6 X h l  OK 

. - -. .- . -. . 2:39:q91 OK 55:17:9 Zf l . . . .  - 
234:12:55:46:‘473 ZA-196 5 S 1 MAN X 4 5 HA 6 A h i  OK 

55:55:'172 ............. &i.!.!99q - -- . ...... -. OK -- ................... .......... . 

235:  0: 9 :22:359 2A-197 5 S 1 MAN X X 5 6 3  6 r t i 1  OK 



-- -. .......... - .. .- .........-...-... .- .............. - - . .- - - . - ...... - DATE 0 5 0 5 7 5  PAGE 2 5  

S082A-EDa I . . . . . . . . . .  - 5- 7'5' .. 
A T  . H O u . N S  '.3.*. ..S-q .*.cC3 

- ..... 
IN-STHUMENT OPERATION 

PAGE 2- 12 

........... ..................................... -- 
F H A M E  (r A M R N  M A X  P T  E X C  --NHL B IAS- -  ANGLE A L T  I TEE Z t n ~  urta I T 
C(Ju>T ..... (ARCHINS) ( AkLSEC ) IbRCM!lrcS). . !A'?=EC, (ARcMINSJ (KM) ( I c n !  ............... NUHBEU s 

... - - - k -  

- . . . . . . . . . . . . .  ..... . . .  . .  G A M Y  - G A W R K  GXe1 . GYFl  . .... . . . . . .  - . . . .  .. .. .. 0 PE .O!-& !. - -. - - --. - -- -. - -- 

I D )  ( K )  j5! ( T )  _'*. I V J  ( * I  ( X J  - ( Y  J 
-. .......................................... ............. . ...... . ( Z  1 

..... - - ......... . c o i '  . O C O  

- ~ - - -  - - 

-- - - - - - 3682.00 820.80 421.6:; 2  A -  1  9  7 - 1 0 0 6 - W C -  . . .  _- 2 5 . 0 3  ._-55.00 380.00 11)48 
w050 wOCO wOCD 25*QC 55.00 

2A-198 -10586wOL. - -  25.3; 55.06 3680.84 -289.75 '138.82 414.61 1449  
.a00 . o a o  .st10 25.011 55.00 m 



.- OATE 3 5 0 5 7 5  PAGE 2 6  
-.-- 

I - - . . - - . .  SOBZA-EOb . . .  . . . . .  .. 
5-P 

- . - - -- 
A I WO-"-* I 6-.R I # s-5ri S.E. '.S. 

. . .  I N ' S T ~ U M E N T  O P E H A T  ION - 5 - 
PAGE 1- 1 1  

- ---------- S H U T T E R  --------- - FRAME ---nvL---  k U L T  MODE -----_----__---- OP t X P  ---_-__------- -- r r W  
. . . . COUiqT . . . . . . - - - - -  - - ............... -- . . .  . . .  . . . .  - 

- -- - - . . . .  . . O-P.cN . . . . . . .  . . . - . -- ........... .- - . . . . . .  .-... - . . . .  - - - --...- .- . - .. - . . . . . - - - . . . . . . - . . . .  EXPOSUHE 
C i o s E  T (ME . -- - - - . . c.L.-...---- 

-6 -  -n- I 

- . -. . . [ ' , . 
( A )  

- 
1 8 )  l u l  ( E )  ' ( F ' T - I & )  t h l  ( 1 )  ( J l  ( K T - " T - i T - - ' ( k ) [  N I 1 0 1  I P )  ( 9  1 



.. -- ...- -. -- ........... - .... - ........................ . -- -. - -- D A T E  0 5 0 5 7 5  P A G E  2 7  

P A G E  2- 11, 

-. .. -GA"PIKn-."-. ". -- 
F ~ A M E  MAX PT  E X C  - -NRL  B I A S - -  ANGLE A L T I T U D E  ' ( " )  U U B I I  
COUNT ( A R C H I N S )  I A k C S E C  I 

...................... 
I n H C H I R S I  . . . . . . . . . . . . . . . .  I A H C S E C  1 

. .  ....... 
I A R C M I N S I  - -. c n n ,  

. -. 
( K M )  NU H  B E R 

- 
-E -  

. .- . . . . . - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .-.. -............-..-...... ........ ......... 
GAMX 

-. 
GAMY GAMRR 6 X t r  1  b Y U l  UPEk O P E k  

- - - 



TEMPERATURE DATA - MSFC 



6.0 TEMPERATURE DATA - MSFC 

The temperature data was originated at MSFC from the telemetered 

data during the Skylab Missions. This data is a computer tabula- 

tion which has been corrected by coordination with other sources 

of information. All columns are entered below the respective 

measurement numbers and the time of each 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 Open1' will have associated temperature data. This data 

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

on magnetic tape. 



S082A TEMPERATURE 

Column Desc r ip t i on  

Time 

RE-4R (C090) 

CENT (C091) 

FNT (C092) 

REAR (C095) 

CEXT (C096) 

FNT (C197) 

G R A T I N G  (C200) 

F.  CENT (C201) 

C E K T  (C202) 

R .  CEiJT (C203) 

F .  CENT (C204) 

C E N T  (C205) 

I?. CENT (C206) 

Greenwich Mean Time o f  Entry 

Absolute Temperature,  Rear Center  Base 

Absolute Temperature,  Center  Base 

Absolute Temperature,  Front  Center  Base 

Absolute  Temperature,  Rear Cen te r ,  Riglzt S ide  

Absolute Temperature,  Cente r ,  Le f t  S ide  

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

Absolute Temperature,  Gra t ing ,  Lower Edge 

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

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

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

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

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

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

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



F i g u r e  6 -  1 .  Measilremcnt Locations For N!?i . , - .3  (.51?82!1j 



.- . . . - .- - -. PAGE 1 

S I D E  T E M P  G R A T  I f r ~  
I 5 7  TO 8 3  DEGFI  

. . . . . . - . . . - -. . . . . . -. - . - . . - -  - 1 6 3  To 8 3  D E b F I  
L I D  - bASE 

1-5 TO 5  DEGF 1 
. . . . - -. . - - . . -. - -. - 

FnAflE F CLNT CENT H CENT F CEivT CENT fd LENT ---- T I IIE HEAR CENT FNT H E A H  CENT FNT -. .. - ... .- 
( c s . 9 0 )  1 ~ ~ 9 1 1  1 ~ 3 9 2 )  1 ~ ~ 9 5 1  ( ~ 3 9 6 )  ( c 1 9 T - - - i E Z J U  1 ~ 2 0 1 1  ( C Z C Z I  ( ~ 2 0 3 )  I C Z C ~ )  1 ~ 2 0 5 8  1 ~ 2 0 6 1  



- . ...... . . 
DATE 0 5 0 5 7 5  --- PAGL 29  

-. - 
SL82A-Eub . - 

~ E U C E R A T U ~ E  O A ~ A  5- 5'-75 ~ - 1  l b  HOCTII~S~-3~6 *INS 5'1 SECS"' -- 

P A G E  2 

.- . . . . . . .  - .- . 
BASE TEMP S IDE TEMP GRIT I N 6  L I D  - BASE-. .- 

. . .  .... . . . . . . .  . . . . . . . . .  . . .  - . . . . . . . . .  ! 5 7  J-0 8 3  u t G F  1 157 T O  83  DEGF) ( 6 3  . TO 8 3  D t 6 F )  - - - - ( - 5  T O  5  DELF) ( - 5  TO 5 DEGF) - -- - - - -- -. - - - --  - 
FUAFIC T I M E  REAH CENT Ft iT - - .- - -- -- --- - HEAH CENT FPdT -- F CENT CENT R CENT F c E B ~ T  CENT R CENT 

(CC9Cl  (CG911 ( c c ~ - - ( L 3 9 5 ) ( C ~ P b )  ( C l 9 7 )  (c2:'5) ( ~ 2 0 1 )  ( C 2 3 2 )  I C Z O ~ - ' ~ C Z ~ ~ ) -  ( ~ 2 ~ 5 )  ( ~ 2 0 6 )  - 

2A-065 225:14:17:44:299 67.85 68.78 68.84 68.13 69eC8 6 9 . ~ 8  
-. ..... - -.-........ - .. -. ..- 

67.58 a74 a36 m48 - a 2 5  a01 
. - . 

21-066 2 2 ~ : ' l q f i 9 : 3 3 C j ~ ' 1  67.89 68.62 6 8 ; ~ ~  68. 13 69.19 66.96 67.41 e74 e36 a48 - a 2 5  0 0 4  a01  



- . . . .. . . - D A T E  0 5 0 5 7 5  P A G E  3 0  

G U A T I N G  LID - " ' B A S E  S I D E  - Sl'bE - 
- . - - - - . 

( 6 3  TO 8 3  D E G F )  
-- . - - . . . ( 9 5  TO 5  D E G F )  ( - 5  7 0  5  D E G F )  . -. - - - - - - . . - - - - - . -- - - - . - -. - - . 

F H A H E  T I M E  H E A H  C E N T  F k T  H E A R  C E N T  FIdT -- - . . . . . - . . . .. . .- .. - - -. . . . -. .- -- -- .- - - F C E N T  C E N T  H C E N T  F C E N T  C E N T  R C L N T  
( C C 9 D )  ( C C V I )  l C 0 9 2 J  I C z 9 5 )  ( C 0 9 6 )  l C 1 9 7 1  1 C 2 C S  J  l C 2 O l I  ( C Z C 2 )  l C 2 0 3 )  ( C Z C Y )  l C 2 0 5 )  ( C Z m )  



- - ..................................... ......... -- .... ........ - D A T E  0 5 2 5 7 5  P A ~ L  3 1  .- ... . 

- .. . - SZ8-2A-Elr8 . - 
TEMPERATURE D A T A  5; 5--75 A T  l a  H O U R S  3 6  MINS 5 r  s ~ c s  - 

PAGE 4 

BASE TEhP 
I 5 7  . .  TO b3  u E G F )  

S I D E  TEMP GHAT I N b  - L I D  - 6 A S E  
1 5 7  T O  8 3  D E G F )  I 6 3  T O  8 3  Ot iGF)  1-5 TO 5  DEGF)  

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

S I D E  - S I D E  -- 
1 - 5  TO 5 D E G F  

- .  - - 
L 

F U A Y E  T l t i E  H E A R  CENT FIdT REAM CENT F h T  rcc9;)".i z-c7s i..' i-c.59 i.cm.7 
F CENT CENT R CENT F  CENT C E ~ T  R CENT -- --- - .- . . . -- - .- - . 

(C:95 1 I 1 5  el------- T+Z'~-iC7?2l~-TCZi33T I c z C ' ~ T T ~ ' C E J - W  




