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

9 AUGUST 1973 
I 

This photograph, obtained during the Skylab 3 Mission, reveals for the first time that 
helium erupting from the sun can stay together to altitudes up to  500,000 miles. After 
being ejected from the sun, the gas clouds seem to have come to  a standstill, as though 
blocked by an unseen wall, and some material appears to have been directed back 
toward the sun as rain, distinguished by fine threads. At present i t  is a challenge to  
explain this mystery - what forces expelled these huge clouds, then blocked its fur- 
ther progress, 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 afoms which have lost 14 electrons by collision in the suns' million- 
degree coronal plasma gas. 
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FOREWORD 

The purpose  o f  t h i s  document i s  t o  p rov ide  t h e  camera pho tograph ic  

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

f o r  S082B Film Camera, S/N CMllA-003HRE (exposure numbers 3B-001-1 

through 3B- 201 - 8 )  . The r equ i r emen t s  f o r  the-Mission Engineer ing  

Data (MED) and t h e  Camera Pho tograph ic  Log (CPL) a r e  combined i n  

t h i s  document. Th i s  document c o n s i s t s  o f  t h r e e  (3) volumes. 

Volume I  c o n t a i n s  t h e  camera and f i l m  h i s t o r i e s ,  d iode  a r r a y  d a t a  

f o r  each exposu re ,  and the ,  JSC e n g i n e e r i n g  d a t a .  Volume I 1  con- 

t a i n s  t h e  MSFC eng inee r i ng  d a t a ,  and Volume I11  c o n t a i n s  t h e  tem- 

p e r a t u r e  d a t a .  This  document was p r epa red  by B a l l  B r o t h e r s  

Research C o r p o r a t i o n ,  Boulder ,  Co lorado ,  under  Con t r ac t  N00014-67- 

C-0470 w i t h  t h e  Naval Research Labo ra to ry ,  Washington, D C .  The 

a u t h o r i t y  f o r  t h e  MED i s  BBRC Proposa l  C-474 which was added by 

Con t r ac t  Mod i f i c a t i on  P00055. The a u t h o r i t y  f o r  t h e  C P L  i s  BBRC 

NRL/ATM Engineer ing  Change Proposa l  PPD-054 Rev. 1 which was added 

by C o n t r a c t  M o d i f i c a t i o n  P00064. 
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PREFACE 

T h i s  document c o n t a i n s  a  h i s t o r y  of  each  f l i g h t  f i l m  frame from 

i t s  r e c e i p t  by BBRC from NRL th rough  t h e  t i m e  o f  i t s  development .  

T h i s  i n c l u d e s  camera i d e n t i f i c a t i o n  and m i s s i o n  ' u s e ,  ground and 

o r b i t  envi ronment ,  l o a d i n g  and un load ing  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 .  A l s o  i n c l u d e d  a r e  e n g i -  

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

exposure  on t h e  Skylab  Miss ion .  T h i s  exposure  d a t a  i s  p r o v i d e d  

i n  t h e  form o f  E n g i n e e r i n g  Data Books (EDB1s) o b t a i n e d  from MSFC 

and JSC and e d i t e d  by BBRC,  and a  Diode Array  Data Log p r o v i d e d  

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  e a c h  Skylab  Miss ion  a r e  g i v e n  i n  t h e  

f o l l o w i n g  t a b l e s  ( T a b l e s  1 and 2 ) .  Noted a r e  t h e  BBRC 620 Docu- 

ments t h a t  s h o u l d  be c o n s u l t e d  f o r  t h e  r e s p e c t i v e  exposures .  

Each document i s  c o n f i n e d  t o  a  b l o c k  o f  exposures  o b t a i n e d  by a  

s p e c i f i c  camera d u r i n g  t h e  v a r i o u s  Skylab  M i s s i o n s .  

Tab le  1 

S082.4 Camera R e l a t e d  Data 

"Replacement l o a d  f o r  o r i g i n a l  A - 2  l o a d  used  d u r i n g  SL-1 6 2 
i n s t e a d  o f  d u r i n g  SL-3 due t o  a  m a l f u n c t i o n . o f  A003 camera.  

HRE d e s i g n a t e s  r e f l - i g h t  ( i .  e.  ,. f lown on a  p r e v i o u s  m i s s i o n ) .  

Skylab  
Miss ion  

SL-1 6 2 

SL-3 
r 

SL-4 

F l i g h t  Load 
No. 

A- 1 
A- 2 

A-2* 
A- 3  

A- 4 
A- 5 

Referenced  
620 Documents 

620-239 
620-240 

620-241 
620-242 

620-243 
620-244 

Camera 
S e r i a l  No. 

CM10A-003 
CM10A- 00 7 

CM10A-005 
CM10A-006 

CM10A-006 HRE 
CM10A-005 HRE 

Exposure 
Numbers 

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

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

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



T a b l e  2 

S082B Camera R e l a t e d ' D a t a  

HRE d e s i g n a t e s  r e f l i g h t  ( i . e . ,  f lown on a  p r e v i o u s  m i s s i o n ) .  

Thermal D i s t o r t i o n  d a t a  f o r  t h e  i n s t r u m e n t s  r e l a t i v e  t o  e a c h  Sky-  . 

l a b  M i s s i o n  may be  o b t a i n e d  from BBRC Document No. 620-238,  en-  

t i t l e d  NRL/ATM Thermal D i s t o r t i o n  Per formance  f o r  S082A and S082B 

I n s t r u m e n t s .  D i s t o r t i o n  d a t a  r e l a t i v e  t o  a  p a r t i c u l a r  e x p o s u r e  

may b e  t i m e  c o r r e l a t e d  t o  t h e  i n f o r m a t i o n  i n  t h e  n o t e d  document.  

The document i s  p u b l i s h e d  i n  f i v e  ( 5 )  volumes.  

Refe renced  
620 Documents 

620-245 

620-246 
620-247 

620-248 

Volume I  Thermal D i s t o r t i o n  Program D e s c r i p t i o n  

Skylab  
Miss ion  

SL-1 6 2 
- 

SL-3 

SL-4 

Volume I 1  S082A Thermal D i s t o r t i o n  P l o t s  SL-3 4 SL-4 

Camera 
S e r i a l  No. 

---- 

CMllA-003 

CMllA-005 
CMllA-004 

CMllA-003 HRE 

F l i g h t  Load 
No. 

B - 1  

B -  2 
B-  3  

B -  4 

Volume I 1 1  S082B Thermal D i s t o r t i o n  P l o t s  SL-3 

Exposure 
Numbers 

1B-001- l+ lB-201-8  

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

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

Volume I V  S082B Thermal D i s t o r t i o n  P l o t s  SL-4 
DOY 332 t h r o u g h  DOY 362 

Volume V S082B Thermal D i s t o r t i o n  P l o t s  SL-4 
DOY 363 t h r o u g h  DOY 383 (18 o f  1974) 

A d d i t i o n a l  s o r t i n g .  of  t h e  JSC EDB d a t a  by J o i n t  Obse rv ing  Program 

(JOP), t a r g e t ,  e t c .  h a s  been  accompl i shed  and i s  p u b l i s h e d  i n  

BBRC Document No. 620-249,  e n t i t l e d  NRL/ATM SO82 Exposure  C a t a l o g .  
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1 . 0  INTRODUCTION 

Volume I c o n t a i n s  a  comple te  h i s t o r y  o f  b o t h  t h e  f i l m  camera and 

t h e  XUV f i l m  used  i n  t h i s  p a r t i c u l a r  camera,  t h e  d a t a  o b t a i n e d  

from t h e  d i o d e  a r r a y  f i l m  c h i p s  a f t e r  exposure  d u r i n g  t h e  m i s s i o n ,  

and t h e  JSC e n g i n e e r i n g  d a t a  o b t a i n e d  d u r i n g  t h e  m i s s i o n  from t h e  

s c i e n c e  c o n s o l e .  

A h i s t o r y  of  t h e  t e m p e r a t u r e  and r a d i a t i o n  environment  o f  t h e  

f i l m  was m a i n t a i n e d  from t h e  t ime  i t  was c u t  and loaded  i n t o  t h e  

camera t h r o u g h  t h e  un load ing  and d e v e l o p i n g .  The camera h i s t o r y  

was m a i n t a i n e d  from t h e  comple t ion  o f  p r o d u c t i o n  th rough  t h e  

l o a d i n g  o f  t h e  camera i n  t h e  l aunch  v e h i c l e .  

The f i l m  was un loaded  and developed a t  NRL.  NRL r e a d  t h e  d i o d e  

d a t a  which was p l a c e d  on a  computer p r i n t o u t .  The JSC e n g i n e e r -  

i n g  d a t a  was c o l l e c t e d  from t h e  s c i e n c e  c o n s o l e .  T h i s  d a t a  was 

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



620-248 
Volume I 

2 .0  CAMERA AfJD FILM HISTORY 

T h i s  s e c t i o n  c o n t a i n s  a  c o m p i l a t i o n  o f  d a t a  t h a t  t r a c e s  t h e  h i s -  

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

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

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

s t a l l a t i o n  i n  t h e  camera,  t o  t h e  t i m e  o f  i t s  development a t  N R L .  

Film t e m p e r a t u r e  and r a d i a t i o n  env i ronmenta l  d a t a  i s  p r o v i d e d .  

I n c l u d e d  a r e  l o a d i n g  and u n l o a d i n g  d a t a  p r o v i d i n g  t r a c e a b i l i t y  o f  

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

each  c o n t r o l  s ample ,  f i l m  h o l d e r  and exposure  sequence .  Also  i n -  

c l u d e d  i s  an e x t r a c t i o n ,  from BBRC Document No. 620-132,  e n t i t l e d  

Fi lm Camera H i s t o r y ,  f o r  each  r e s p e c t i v e  camera.  

2 . 1  CAMERA IDENTIFICATION AND MISSION USE 

Camera: 

F l i g h t :  

No. of F i lm H o l d e r s :  

Skylab  M i s s i o n :  

Launch Date:  

I n s t a l l e d  on I n s t r u m e n t :  

Removed from I n s t r u m e n t :  

Splashdown: 

P/N 36361-501; S/N CM11A-OO3HRE 

L / N  B4 

Upper 10'0; Lower 1 0 0 ;  C a r r i e r  1 

SL-4 

16 November 1973 

2 2  November 1973 

3  Februa ry  1974 

8  Februa ry  1974 

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

The camera was launched i n  t h e  Command Module on SL-4, exposed 

on SL-4 and r e t u r n e d  on SL-4. 

The camera had  been r e f u r b i s h e d  t o  f l y  a  second m i s s i o n .  
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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 the in-flight data is from the environmental log book 

maintained at the NRL Science Console. 

2.3 LOADING DATA 

The film kamera was loaded at BBRC just prior to shipment to KSC. 

Film strips were cut from a roll of bulk film which was 70mm wide 

and approximately 120 feet long. The film strips were cut to 

35 x 248mm. These strips were placed into film holders, loaded 

into the camera, vacuum dried, and cooled to 40°F. The attached 

chart (See Table 2-1) shows the relationship between each strip 

of film as it was cut from the bulk roll of film to control sample 

number or exposure number and the holder number in the order in 

which it was loaded. The two columns entitled "Roll # I 1  lists the 

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

The column entitled "Control Sample # "  numerically lists each 

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

assigned by NRL to each individual exposure. The column entitled 

"Film Holder #" 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 



JANUARY FEBRUARY MARCH APAlL MAY JUNE JULY AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBER 

Figure 2-1 
Environmental Parameters 
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h o l d e r s  and two (2)  t a k e n  a t  t h e  end o f  t h e  r o l l .  T h e r e f o r e ,  two 

(2) c o n t r o l  samples  c o u l d  b e  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  e v e n t  o f  any f i l m  d e g r a d a t i o n .  

The b l o c k  e n t i t l e d  "Film Data" a t  t h e  bot tom o f  Tab le  2 - 1  l i s t s  

each  r o l l  o f  b u l k  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  u n l o a d i n g .  

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

f i l m  h o l d e r s  were p l a c e d  i n t o  t h e  c a s s e t t e s  d u r i n g  t h e  u n l o a d i n g  

o p e r a t i o n .  The f i l m  h o l d e r  numbers can  b e  t r a c e d  t o  t h e  l o a d i n g  

d a t a  c h a r t ,  T a b l e  2 - 1 ,  t o  c r o s s  r e f e r e n c e  e x p o s u r e ,  r o l l  and 

s t r i p  numbers.  

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

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

which t h e y  were deve loped .  The development  c o n t r o l  samples  a r e  

s t r i p s  of  f i l m  c u t  from t h e  same t y p e  o f  f i l m ,  a l t h o u g h  a  d i f f e r -  

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

exposure  i n f o r m a t i o n  c o n c e r n i n g  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 a k e n  d u r i n g  l o a d i n g .  Regu la r  development  r u n s  a r e  numbered 

1 , . 2 ,  3 ,  e t c . ,  r u n s  numbered A ,  B ,  e t c .  a r e  p r e s e l e c t e d  h o l d e r s  

removed d u r i n g  u n l o a d i n g  t h e  camera t o  b e  developed p r i o r  t o  

d e v e l o p i n g  t h e  comple te  camera l o a d .  These h o l d e r s  were n o t  

loaded  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 .  



I. 
BOTTOM 

Table  2 - 2  

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

3 B 0 0 1  # 4 7  . in  c a r r i e r  a t  
3 B 0 0 1  # 4 7  i n  c a r r i e r  a t  

l aunch  
r e  t u r n  

n 
TOP 

5 2 0 - 2 4 8  
Volume I 

Camera B4/B003HRE - 
Date 2 - 1 1 - 7 4  
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Table  2 - 3  
Developing 

Camera S e r i a l  No. .CMllA-BOO3 HRE 

F l i g h t  Load No. B - 4  

Run No. 

1 

2 

3  

3  

4 

5  

3ev .  C o n t r o l  Sample Exposure Numbers 

Lower S t a c k  

3B165, 3B037 th rough  
3B077 

3B78 th rough  3B100, 
3B201 th rough  3B185 

3B184 th rough  3B166 

Upper S t a c k  

3B036 th rough  3B018 

3B017 th rough  3B001 
3B101 th rough  3B123 

3B124 th rough  3B164 

Date 

2/13/74 

2/13/74 

2/13/74 

2/13/74 

2/13/74 

2/13/74 
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2 . 5  CAMERA HISTORY 

The camera L i f e  H i s t o r y  c o n s i s t s  o f  an  h i s t o r i c a l  r e c o r d  ( s e e  

Tab le  2-4)  of  t h e  camera from t h e  b e g i n n i n g  o f  i t s  p r o d u c t i o n  

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

( c 2 F 2 )  t e s t i n g .  

O p e r a t i n g  Cycles  

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

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

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

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

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

The number of  f i l m  e x p o s u r e s  f o r  t h e  S082B camera i s  a c q u i r e d  by 

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

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

l a s t  major  r e l u b r i c a t i o n  was per formed p e r  main tenance  s p e c i f i c a -  

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

Column No. 3  i d e n t i f i e s  t h e  number of  o p e r a t i n g  c y c l e s  s i n c e  t h e  

l a s t  l u b r i c a t i o n  o f  an  a r e a  e x h i b i t i n g  a  f a i l u r e  c o n d i t i o n  

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

Type of  L u b r i c a t i o n  on F a i l u r e  Area 

Var ious  p r o c e s s  s p e c i f i c a t i o n s  a r e  i d e n t i , f i e d  i n  t h i s  column w i t h  

most b e i n g  BBRC p r o p r i e t a r y  p r o c e s s e s .  B r i e f  d e s c r i p t i o n s  o f  

e a c h  a r e  as  f o l l o w s :  
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Description 

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

is the same as Midwest  research.'^ MLR-2 lubricant. 

BblS 18.20 Slurry of molybdenum disulfide (MoSi) 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 BBRC1s 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. 



Table 2 - 4  

S/N B-003 HRE 

F i l m  Camera Life H i s t o r y  



CAMERA SER. NO. BOO3 Page 1 of 3 

Remarks 

This  i s  t h e  master  
camera t h a t  t h e  "B" 
F l i g h t  Ins t rument  
i s  focused t o .  A l l  
"B" Cameras w i l l  be 
compared t o  t h i s  
master  a f t e r  c a r r i e r  
modif icat ion.  

Master camera f o r  
r e l a t i n g  f o c a l  p lane 
of 5-0828 f l i g h t  
ins t rument .  

! 

Environment 

Vacuum l e s s  
than 1 x 10'' 
t o r r .  

Ambient c l e a  
room. 

rhermal Vac 
b15 t o  12S°F 
l e s s  t h  n  
I x lo‘! t o n  

Ambient c l e a  
room 

Ambient 
Clean Room 

Camera 
Configurat ion 

. 23814 
Rev AG 

I 

1 

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

Applied MoS2 t o  
s l o t  i n  index 
l a t c h  t o  achieve 
smooth ope ra t ion .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Performed complete 
e l e c t r i c a l  check- 

of motor - no 
i d e n t i f i e d  damage. 
Repaired d r i v e r  
e l e c t r o n i c s .  

>pen NMR 

, .. 
\ .,. . . ;.. ..- 

F a i l u r e  
Cause 

Motor s i d e  
lower claw & 
l i n k  a s s y , d o  
not  ope ra t e  
smooth - obser-  
ved abras ion in  
s l o t  o f  index 
l a t c h .  

Shor ted r e s i s -  
t o r  on bread-  
board e l e c t r o n - o u t  
i c s  used t o  
d r i v e  camera. 

Unknown 

Date 

01/21/71 

02/18/71 

04/07/71 

08-24-71 

R e v i s i m  

8/24/71 
6/13/72 

Revis ion 

06-14-72 

06-28-72 

Nonconf. 
Rpt No. 

26478 
; 

26660 

1973 

Type o f  
Lubr icat ion on 

F a i l u r e  Area 

MoS per  EMS 
18.30. 

Fa i lu re  
Mode 

Improper 
ho lde r  
l a t c h i n g  
& motor 
hea t ing  

Motor 
sk ips  

Tes t  
Locat ion 

BBRC 

BBRC 

BBRC 

B, dat,!d 

BBRC 

: da ted  1 

BBRC 

Operating 

1 

1167 

1270 

1623 

2137 

2137 

2137 

Tes t  
Desc r ip t ion  

F l i g h t  In -  
s t rument  
Alignment 

Evaluate  
Film Holder 
& Confor- 
mance t o  
C a r r i e r  Fo- 
c a l  Surface  

F l i g h t  l n -  
s t rument  
Acceptance 

F l igh t  In -  
strument 
' e s t i ng  

9  June 1'972 

Storage 

5 February. 

Storage 

2  

Cycles 

3  

1270 
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Date 

06-29-72 

06-30-72 

08-01-72 

08-1d-72 

08-23-72 

08-01-72 

10-01-72 

10-02-72 

10-13-72 

Tes t  
Locat ion 

BBRC 

BBRC 

BBRC 

BBRC 

BBRC 

Environment 

Ambient 
Clean Room 

Ambient 
Clean Room 

Ambient 
Clean Room 

Tes t  
Desc r ip t i on  

30576 
Sec. 8.2.  

s t o r a g e  

Refurbish-  
ment 

30573 

--- 

2. Long Drive Times sub-  
mi t t ed  a s  Waiver h'W0100. 

-. . 

Camera 
Conf igu ra t i on  

1 

Nonconf. F s i l u r e  F a i l u ~ e  F a i l u r e  Operat ing Cycles 
Rpt No. Mode Cause Cor rec t i ve  Action 

1  2  3  

NMR 
27411 2137 

2137 

VI-iR lamaged Poor Wire Repair  wire  and 
27458 ( i r e  Routing Reroute 

-NMW 27453 1. Rework p a r t s  t c  
l a t e s t  con f igu ra -  
t ion 
2. Replace Links 
23667 
3 .  Relube where 
needed 
4 .  Replace s h u t t e r  
s t o p s  
5. Replace 35084- 
15  bea r ings  2  
p l aces - -bea r ings  
seem rough 
6. Replace swi t ch  
S-3  twice  
7. Replace 36396-1 
f r o n t  . t r a n s f e r  
l e v e r  - f o l l o w e r  
bea r ings  f e e l  
rough 
8. I n s t a l l  shims 
between cap  and 
body of  so l eno id  
t o  g i v e  more 
so l eno id  t r a v e l  

1. Reset Apex 

2. Rework 40 789- 
) r i v e '  
rimes . - - -- -- 

Remarks 

Due t o  p o s s i b l e  problems 
a s s o c i a t e d  w i t h  f o c a l  
Plane  measurements a s  
i d e n t i f i e d  by waiver  
.! 96, t h i s  t e s t  was run. 

- 

During Refurbishment 
an ex t ens ive  i n v e s t i g a -  
t i o n  was performed t o  
f i n d  methods of reduc-  
ing  f r i c t i o n  and e v a l -  
u a t i n g  ad jus tmen t s .  

Type of  
Lubr i ca t i on  On 

F a i l u r e  Area 

-- 

- 



CAMERA SER. NO. ~ 0 0 3  Page 3 of 3 

Date 

10-13-72 

10-16-72 

10-17-72 

12-06-72 

12-08-72 

Test 
Location 

BBRC 

KSC 

BBRC 

Test 
Descrirtion 

Final 
Acceptance 
Testing 

Support 
Flight 
Instrument 

Storage 

Nonconf. 
Ryt N3. 

Fsilure 
Mode 

5 .  Therms 
acuum 
l~amber 
rent out 
,f to1. 
1. Ex- 
-essive 
ontami- 
ation 

None 

Failure 
Cause 

1 

4. Use as is for 
now. To be cleaned 
during Pre-Flight 
Preps. 

-- - 

Failure 
Corrective Action 

3. Use as is. 

3482 

3497 

3497 

Ambient 
Clean Room 

Ambient 
Clean Room 

i 

Ogerating 

1 

Type of 
Lubrication on 
Failure Area 2 

Camera 
Configuration Environment 

Cycles 

3 
Remarks 

3. Waiver ffW099 
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D I O D E  ARRAY DATA 

The d i o d e  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 i o d e  a r r a y  and 

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

d e c i m a l  t ime  o n t o  t h e  f i l m  c h i p  f o r  exposures  o f  0 .25 - second  o r  
l o n g e r .  Twen ty - f ive  b i t s  of  t i m e - o f - d a y  d a t a  were r e c o r d e d  a t  

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

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

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

The t i m e - o f - d a y  r e c o r d e d  by t h e  d i o d e  a r r a y  i s  m i s s i o n  e l a p s e d  

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

computer t i m e  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  u p d a t e s  by  

ground command. These u p d a t e s  a r e  l i s t e d  i n  NASA MSFC Memorandum 

MO-1-35-74, S u b j e c t :  ATMDC Timer Upda tes ,  d a t e d  March 26 ,  1974. 

STRIP NR S t r i p  Number 

DOY Day o f  Year 

HR/MN/SEC Time a t  s h u t t e r  opening  (Miss ion  Elapsed  Time) 

EXP TIME Dura t ion  o f  Exposure 

P i t c h  and yaw a r e  i .n a r c - s e c o n d s .  

R o l l  i s  i n  a r c - m i n u t e s .  

Off - P o i n t i n g  Reference  System Limb O f f s e t  i n  a r c - s e c o n d s  (minus 
s i g n )  - which i n d i c a t e s  on d i s c .  F i f t y .  (50) i n d i c a t e s .  PRS i s  o f f  

o r  i n  WL d i s p l a y  s t a t e .  

MODE X X X 3 Auto S t e p  I ' Auto F l a r e  \O = NRL b i a s  n o t  i n  
1 = NRL b i a s  i n  
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The r e a d i n g  e r r o r s  were made w i t h  no symbol t o  d e n o t e  change .  The 

e r r o r s  t h a t  have been found t o  be d i o d e  a r r a y  e r r o r s  a r e  marked w i t h  

a  " $ I 1  symbol. An e x c e p t i o n  t o  t h i s  symbol i s  t h a t  t h e  minus ( - )  

o f f s e t  e r r o r s  a r e  c o r r e c t e d  w i t h  a  p l u s  (+) and w i l l  be t h e  o n l y  
p l u s  marks found i n  t h e  l o g .  



6 2 0 - 2 4 8  
Volume I 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATIO~J' 
GEORGE C. MARSHALL SPACE FLIGHT CENTER 
MARSHAU SPACE FLIGHT CENTER. ALABAMA 35812 

March 26, 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 i s  difficult to decipher, it seems to be the best source 
available on timer updates. If questions arise concerning the list 
they should be directed to Steve Bales of the Flight Computer Section 
(483-3421) at  JSC and discussed with someone who manned the ASCO 
position during the Skylab Mission. 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 is  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. 
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GMT OF 
CLOCK RESET ZERO 'SET TIME 

DELTA 
UPDATE 

-11 Sec 
-11 Sec 
-4 Sec - 

-18 Sec ... 

-4 Sec 
-4  Sec 
-3 Sec - 
-3 Sec 
-3 Sec 
-5 Sec 
- 4  Sec 
-4 Sec 
-3 Sec 
-4 Sec 
-4  Sec 
-3 sec 
-3 sec 
-3  Sec 
-3 sec - 
-3. S ~ C  
-3 Sec 
-3 Sec 
-3 Sec 
-3 Sec 
-4  Sec 

COMMENTS 

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

primary computer to a 
timer in secondary com- 
puter that wae 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 
Enclo sur e 
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S T R I P  NR DOY HR/MN/SEC EXPT I M F  YAW P I T C H  ROLL O F F  MODE 

nonl  
n A A  1 
000 1 
0001 
000 1 
000 1 
000 1 
000 1 
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STRIP NR D O Y  E X P T  1 M E  YAW P I T C H  R O L L  OFF MODE 
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S T R I P  N R  DOY HR/MN/SEC EXPT 1 ME YAW P I T C H  R O L L  O F F  

nno l  
0001 
0001 , 

0001 
oon 1 
0001 
0001 
000 1 

ono I. 
000 1 
000 1 
000 1 
000 1 

i 
nnn i 
nnn 1 



6 2 0 - 2 4 8  
Volume I 

S T R I P  NR E X P T  1  ME YAW P I T C H  ROLL  O F F  MODE 

000 1 
000 1 
nnni 
nnn 1 

000 1 
000 1 
000 1 

000 1 
no01 
00n 1 
001) 1 

0001 
000 1 
000 1 
nnn i 
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S T R I P  NR F X P T  I M E  YAW P I T C H  ROLL OFF MODF 
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S T R I P  NR D O Y  HR/MN/SEC F X P T  I ME Y A W  P I T C H  ROLL OFF 
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S T R I P  NR D O Y  EXPT I ME YAW P I  T C H  ROLL  

- 1  0799. 
-9600 
-5399. 
lr)661 
lP661 

0 . 
-530908 
-5308. 

-5308. 
-5308. 
-5308. 
-5308. 
-53080 
-5308. 
-53n~. 
-5308. 

-5306 
-5308 
-5308. 
-5308 
-5308. 
-53080 
-5308. 
-5308. 

-5306 
-5308 
-5308 
-5308. 
-5308 
-5308 
-5308. 
-5308. 

-5308. 
-53080 
-5308 
-5308. 
-53080 
-5308. 
-5308. 
-5308. 

OFF MODE 
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P I T C H  E X P T  I ME: YAW R O L L  OFF MODE 

000 1 
0001 
000 1 
000 1 
000 1 
000 1 
000 1 
COO 1 
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S T R I P  NR DOY E X P T  I MJIE YAW PITCH O F F  R O L L  MODE 

noc i  
000 1 
onnl  
000 1 
000 1 
000 1 
000 1 
000 1 

1001 
1001 
100 1 
10P1 
inn i 
1001 
1001 
1001 



S T R I P  KR EXPT I ME YAW P  I T C H  ROLL  OFF MODE 

10n1 
10n1 
inn 1 
1001 
1001 
1001 
1001 
1001 

1001 
100 1 
i n n  I 
1001 
1 on 1 
10q1 

10n1 
1001 
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EXPT I ME YAW P I T C H  ROLL OFF MODE 

5 0 .  

5 0 .  
50.  
5 0 .  
50. 
SO. 
50. 
5 0  . 
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STRIP  NR E X P T  I MFT YAW P I T C H  ROLL O F F  MODE 
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4 .0 ENGINEERING DATA BOOK - JSC 

During a l l  o f  t h e  manned p h a s e s  o f  t h e  Sky lab  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  Suppor t  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  

c o n s o l e  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  e a c h  frame o f  

S082A and S08-2B 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  e a c h  camera were 

used  t o  r e c o r d  t h e  t i m e  o f  e a c h  s h u t t e r  opening  ( a c c u r a t e  t o  one  

minu te  o f  GMT), t h e  d a y / n i g h t  c y c l e  number, t h e  J o i n t  Obse rv ing  

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  e x p o s u r e  d u r a t i o n  and wave leng th  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 r ames  a s  n e c e s s a r y .  

A t  t h e  c o n c l u s i o n  of  t h e  Sky lab  Program, t h e  expe r imen t  l o g  books 
were  compared frame by f rame w i t h  e n g i n e e r i n g  d a t a  compi led  a t  JSC 

and MSFC, and w i t h  e a c h  i n s t r u m e n t ' s  i n t e r n a l  d i o d e  a r r a y  in fo rma-  

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  page  o f  t h e  
t a b u l a t i o n .  The FILM STRIP column i s  a  pe rmanen t ly  a s s i g n e d  frame 

number t h a t  i d e n t i f i e s  t h e  m i s s i o n  and i n s t r u m e n t  a s  w e l l  a s  t h e  

sequence  i n  which each  f rame was t a k e n .  A l l  o f  t h e  r ema in ing  

columns were t a k e n  d i r e c t l y  from t h e  expe r imen t  l o g  books and con-  

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  expe r imen t  l o g  books a r e  r e c o r d e d  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  a s  t h e  name o f  e a c h  

numbered JOP. 
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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 

JOP 1 

JOP lA* 
JOP 1 A - 1 *  

JOP 2 

JOP 3 

JOP 4 
JOP 5 

JOP 6 

JOP 7 

JOP 8 
JOP 9 

JOP 10 

JOP 11 

JOP 1 2  
JOP 1 3  

JOP 14 

JOP 15 

JOP 17 
JOP 18 

JOP 19 

JOP 20 

JOP 2 1  
JOP 24 

B r i g h t  Spot 
B r i g h t  Spot  and Number 

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

Coronal  Hole and Number 

Emerging Flux Region 
E a s t  Limb 

Fi lament  and Number 

Chromospheric Network 

Near Sun Cen te r  (R <0.5R.) 
S t e p  One of  JOP 1 A  

Ac t ive  Regions 

F l a r e s  

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

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

Atmospheric E x t i n c t i o n  

Coronal and Disk T r a n s i e n t s  
S o l a r  Wind 

Lunar L i b r a t i o n  Clouds 

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

C a l i b r a t i o n  

Night Sky O b j e c t s  

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

Coronal  Holes 

B r i g h t  Spot 
Comet Kohoutek 

Alfven Waves 

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

Time V a r i a t i o n s  i n  Coronal  S t r u c t u r e  
L a t i t u d e  V a r i a t i o n  of  Coronal  S t r u c t u r e  
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JOP 25 

JOP 26 

JOP 27 
K 

KC 

KN 

KT 

LBX 

LB 

LSX 

NCX 
NP 

OBS 

PXX 

QL 
QRX 

QR 
S 

SXX 
SC 

SGL 

SP 

UNA 
UNK 

VEL 

WLB 

XX 

SO55 Maxi R o s t e r  

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 

Limg 

Limb Scan and Number 

Network C e l l  and Number 
North P o l e  

Observ 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 Cen te r  

S i n g l e  I n s t r u m e n t  Opera t  i on  

South  P o l e  

Unat tended 
Unknown 

S t a r  Gamma Vel 

West Limb 

Act.ive Region I d e n t i f y i n g  Numbers, i. e .  , 
00,  1 9 ,  27,  e t c .  

* Samplg - 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 .  
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VOLUME: I 

DATE TIVF F I L  IW-STFIP D/M JOP-ST RP TGT EXP hVL 

37 € V A  UNK : 0 1  S 
177 02A-1 U 4 R  87 : 0.8s 
177 02A-1 049 87 : I 0  S 
177 n2A-1 04R 87 :41  S 
177 n2A-j 04R 87 2:42 S 
177 02A-1 O4C 87 : 2.6s 
177 n2A-1 04C 87 : 10  S 
177 n2A-1  O Y C  87 : Y 1  S 

177 02A-J 04C 87 2:42 S 
177 S UPIK : 2.3s 
I77 S UhlK :I0 S 
177 S UFlK 4 1  S 
177 S UNK 2:42 S 
191 028-3 36 87 : 2 . 6 s  
191 (128-3 36 87 0:lO S 
1.91 020-3 36 87 :41  S 
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V E f  1 335:22:1? 
EEC 1 335 :23 :40  
DEC 3 33F:O0:03 
r F r  7 3 3 ~ : 0 0 : 0 4  
3EC 2 336:oo:n7 
DEC S 3 3 0 : 0 0 : ~ 7  
nEc 3 ? ~ 6 : 0 0 : ~ 7  
n E r  3 ~ Z A : G O : I V  

FIL.PI-STPIP p/M JOP-ST R e  TGT EXP UVL 



DATE 

n E c  2 
DEC 9 

PEC 9 

DEC ? 
I?EC 7' 
DEC 5' 

OEC. ? 
DEC ? 

nEc 3 
I)EC 2 
PEr 2 
nEC 3 
nEc ? 
OEC 9 

DEC ? 
r?EC 3 



OATF: 

nEc 3 

"iEC .? 

')KC: 3 
QEC f 
"EC 3 

-z 
DEC 1 
r)EC 3 

PEI: ? 
PET: ? 
n t x  3 
nErl 3 

PEC '1 
nEC 3 
!'EC 3 
DEC 3 

nEc 3 
!7EC ? 
I?€C 7 
CIEC .? 
nEc 3 
nEc 3 
!?EC 3 
REC ;? 

PEC 4 
nEC 4 
nEc LL 

nEc 4 
:)EC 4. 
T)EC '4 
VEC 4 
nEc: 4 

nEc 4 
QEC 
nEc 4 
I?EC 4 

PET ci 
DEC Q- 

QEC 4 
nee 4. 

nEC 4 
n E t  '4 

PEC 4 
REC L; 

nEC 
?Er: = 
QEC 5 
r.EC 5 

FIL f " l -STr :~p (?/?I .Jr)P-ST RB TGT EYP bJVL 

87 :10 S 
87 :41 S 

10 87 0:lO S 
10 A7 :41 S 

UNK 3:06 S 
UNK :2.7S 
llNK :10 S 
UNK 0:21 S 

365  0 0 s  UNK 5:22 S 
266 O A S  l l M Y  6:00 S 
266 ORS UNK 5 : 5 9  L 
269 ~ 5 - 4 3 9  87 0:10 S 
269 n5 -4 39 87 :41 S 
269 0 5 - 4 3 9  87 2:43 s 
269 f15 -4 39 87 0 :I0 S 
269 05 -4 39 87 :41 S 

282 OF -4 39 87 2:43 S 
287 05 -4 39 87 1 S 
2 F 5  02C 37 87 2 : 5 0  L 
385 02C 57 87 3:OO L 
2€?5 02C 37 87 12:OO S 
287 020-1 10 87 :40 S 
295 ORS P39 7:08 S 
296 OPS P39  4t30 L 
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~ / h l  JOP-ST no TGT EXP bVL 

nEc 5 3 3 9 : ~ . 7 : 4 ~  
FEC 5 F39:18:oh 
OEC 5 ? 3 9 : 3 0 : l P  
9EC 5 339:20:47 
PEC S 339:2~:53 
?EC 5 339:21:~" 
EET 5 339:21.: 30 
DFC 5 339:21:3f l  

DEC 6 3 4 ~ : 1 5 : 3 6  
DEC 6 34n:15:3e 
P C  h 34(3:15:39 
DEC h 31lr1:15:39 
9EC 6 340:15:39 
nEC 6 34n:15:39 
nEC 6, 340:15:39 
nEt 6 3 4 o : i 5 : 4 n  

DEC G 340:15:40 
DEC 6 34n:15:Y? 
nEC 6 34n:15:43 
DEC 6 34n:Y!i:b3 
DEC 6 74n:15:43 
OEC 6 34n:15:43 
PEC 6 3 0 : 1 5 : u 3  
?EC 6 3 4 ~ : 1 5 : 4 4  

oQA-4  3 7  P39  0:00 L 
04A-4 37 P39  12:OO L 
OQA-2 339 P39 0:10 L 
04A-3 3 3 9  P39 0 :41  L 
OQA-7 33R P39 2:43 L 
0 4 A - 2 3 3 H  P39 6:00 L 
0 6  -1 01R UNK : 3.5L 
12C-1 QR1 0:10 S 

3.2C-1 Q R l  : 4 l  S 
12C-1 Q R 1  2:43 S 
05C-3 13  LR3 : 2 . 7 s  
05C-3 1 3  LBY : 0.3L 
0 5 C - 3 1 3  L B 1  0: lO S 
0 5 C - 3 1 3  L B 1  : 1 . 3 L  
n5C-3 1 3  LR1 0:46 S 
05C-3 3.3 LRI  0:05 L 

n 5 c - 3  1 3  L B 1  2:40 s 
0 ~ c - 3  13 L B 1  0:20 L 
0 5 C - 3 1 3  LB1 0:02.5S 
05C-3 1 3  L B l  : 0.3L 
O5C-3 1 3  LB1. 0:10 S 
0F'C-3 13 LR1  : 1.3L 
05C-3 1 3  L B 1  0:40 S 
o5C-3 13 L B 1  0:05 L 

n 5 c - 3  1 3  1-01 2:40 s 
@5C-3 1 3  L B 1  0:20 L 
05C-3 1 3  L R I  0:02.5S 
05C-3 1 3  L B l  : 0.3L 
n 5 c - 3  3.3 L B 1  0:10 S 
05C-3 1 3  LR1 : 1.3L 
05C-3 1 3  L E I  0:40 S 
05C-3 1 3  LR1 0!05 L 
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T I M E  F I L M - S T R I P  D/N 

UYA-4 37 P39 
O4A-4 37 P39 
04A-2 33R P39 
O4A-2 338 P39 
04A-2 338 P39 
O4A-2 338 P39 
06  -1 0 1 8  UNK 
12C-1 Q P l  

O5C-3 13  LB1 
O5C-3 3.3 L R 1  
OSC-3 13 LB1. 
O5C-3 1 3  LF31 
Q5C-3 3.3 L R l  
O5C-3 13  LB?. 
n5C-3 13 LH1 
O5C-3 13 L H 1  



PP TGT EXP V V L  

~ E C  r 
?EC 6 
QEC 6 
PEC c 
nEC 6 
PEC C, 
DEC. 6 
n u  E, 

1 3  L R l  2:40 S 
1 LB1 0:20 L 
33 L B 1  0:10 S 
1 3  LR1 : 2.7L 
3 LRJ 0:40 S 
1 LR1 0:10 L 
1 3  L R I  2:40 S 
1 3  L R I  0:40 L 

nEr 6 
OEC F. 
nEc 6 
nrc  F- 
PEC c 
f'EC 6 
nEC 6 
?El: h 

13 L R l  2 2 0 5  S 
1 3  LB1  2:40 L 
1 3  LB3. 0 S 

' 1 3  LB1 : 2 . 7 L  
13 L B l  0:40 S 
13 LR1 0:10 L 
1 3  LB3. 2:40 S 
1 3  LB1 0:40 L 

1 3  L B 1 1 0 : 4 0  S 
1 LR1 2:40 L 
13 L B l  0:10 S 
13 LRl.. : 2.7L 
1 3  L B 1  0:40 S 
1 3  LB1  0:10 L 
1 3  L R I  2:40 S 
1 3  LB1  0:40 L 

1 3  LR1 3:52 S 
28 LR2 9:04 S 
2 R  LB? A:59 S 
2 8  LB2 2:15 S 
2 P  LR3 9:00 S 
28 LB3 9 : 0 0  S 
28 LR3 8:08 S 
27 LB4 5 : 5 9  S 



3Fr 7 341:01:35 
nEc 7 341:15:71 
DEC 7 347 : 1 5 : ? 7  
nk?C 7 3U1:15:73 
PET 7 ?Y1:15:2? 
nEc 7 ?41:15:23 

7 341-:15:2u 
nES 7 341.:17:?6 

nEC R 34?:17:21 
'7Et  * 342:17:39 
nFC Q 311?:1,7:?7 
PEC p 342:17:52 
" E r  P 34?:17:=3 
PFy R 343:17:F3 
E P 347:20:12 
nEC 343:2(j:12 

iIEC Q 34?:20:1P 
n u  R ?4?:2(~:12 
P C  9 342:2p:12 
DEC R 3f~?:20:13 
nEC Q ?47:2n:33 
PEC q J42:2n: j f i  
nEc A 343:20:19 
nFC P 342:20:19 

3P-nl@-J.  327 24 -1 2R LB2 5:00 S 
3 ~ - 1 ~ 3 8 - 2  327 34 -1 28 LB3  5:00 S 
3R-n38-?? 327 2 L  -1 2" LB4 5:00 S 
3 - 3 4  127 s 96 5:07 S 
3 F - ~ 3 6 - 5  338 S RSP : 2 . 5 S  
3n-n38-6 3 ? n  s BSP : I 0  S 
3P-038-7 329 s RSP :4l. S 
3P-038-8 3 2 R  S BSP 3:42 S 

3p-~.?i9-1 338 S f3sP TOE49 S 
3F-039-2 329 S BSP : 2 . 5 s  
3 P - ~ 3 9 - 3  3 2 9  S BSP : I 0  S 
3F?-f11Y-4 329 s BSP :41  S 
3R-039-5 329 7 RSP 2:43 S 
3P-n79-6 329 s RSP :37 S 
3~-1-139-7 330 24 -1. 28 LB5 5:00 S 
3e-1-139-8 330 34 -1 28 LB6 5:00 S 

3R-040-1 331 0J.H-2 1 1  M C J  :20 S 
3P-nl+0-2 131 01.8-2 11 NC1 1:20 S 
3Q-940-3 331 n l * R - ?  11 N C 1  0:20 S 
3P-040-4 331 01H-2 3 1  NCI  1 :20 S 
3 K - ~ 4 0 - 5  3 3 1  01R-3 11 NC1 0:20 S 
3 ~ - n Q 0 - 6  3 3 1  p1R-3 11 NC1 1:20 S 
3P-040-7 340 0 6  -1 01 SC : 7.25 
3F-040-8 4 24 - 1  27 UNK 5100 S 

3P.-041-1 343  24 -1 27 UNK 4:59 S 
3 P - ~ 4 1 - ?  4 34 -1 27 UNK 5:00 S  
3P-n41-3 343 24 - 1  27 UNK 5:00 S 
3 ~ - n 4 1 - 4  343 s SP : l o  s 
3 4 1 -  7 4 3  S SP : 41  S 
3P-1111-6 % h 3  s SP 2:05 S 
3P-041-7 345 5 -3 3 La5 : 2.6s 
3P-rial-&I 3 u S  (-15 -3  13 LR5 : 0.5L 



r?EC P 
nE:C R 
DEC P 
DEC F\ 
OEC R 
DEC F! 
OEC P 
QEC: p 

n / N  JOP-ST RF! TGT EXP WVL 

345 n5 -3  13 LRS : 1.4L 
145 0 5  -3 13 LEIS S 
345 0 5 - 3 1 3  LBS : 5 . 2 L  
3@5 0 5  -3  13  LR5 :9O S 
345 05  - 3  13  LB5 :2o L 
3 05 - 3  13 LB5 2:40 S 
345 05 -3 13 LR5 : 0.4L 
345 05  - 3  1 3  LB5 : 2 . 6 s  

345 0 5 - 3 1 3  LB5 : 1.YL 
345 05 - 3  I3 LB5 : I n  S 
345 05 -3 13 LB5 t 5 L 
345 0 5  -3 1 3  LBS :YO S 
345 05 -3 13 LEI5 :20 L 
345 0 5  -3 13 LRY 2:4n s 
345 05  -3 13 LB5 : Oe4L 
3 4 5  0 5  - 3  1 3  LB5 : 2 . 6 s  

345 n5  - 3  ] ? L E I 5  : 1,5L 
345 0 5  - 3  13 LEIS $10 S 
3 4 4  n5 - 3  13 LR5 : 5 L 
345 0 5  -3 13 LBS :40 S 
345 0 5  - 7  1 3  1-R5 :20 L 
345 0 5 - 3 1 3  LB5 2:40 S 
145 5 - 1 3  LR5 : 2.7L 
345 5 - 3  3 LBS 210 S 
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oF1c Q 

DEC 
PFC 
EEC 9 
W E  q 

nF:C " 
nt:r 9 

OEC 9 

n E c  I', 
IIEC I Q 

r)€C 11 
QEC 1 1  
PEC 1 7  
0F.c 1 1  
r7EC 1 1  
OEC 1 1  

OEC 11. 
DEC. 1 3  
*EC 1.1 
DEC 3.1 
nEC J 3 
9EC 11 
nEC 1 3  
nEC 3 1  

2P LR1 h:O0 S 
39  L B l  6:OO S 
37 L R l  6 : O O  S 
2 5  L R l  6 : 0 0  S 
28 L B 1  6 : O O  S 
28 LR1 6 :00  S 
2r! LR1 6 :00  S 
28 LHI 6:no s 

375 S P 5 3  5:25 S 
376 1 2 A - 1  33 O R 3  0 :02 ,5S  
376 32A- I  23 Q R 1  : I 0  S 
376 13A-1 22 QR1 O t 4 1  S 
376  12A-1  33 QRl Ot4 l .  S 
376 1 2 A - 1  22 Q R 1  2 : 4 3  S 
376 1 2 A - I  23 Q R l  1 0 : 4 9  S 
377 13A-3 26  Q R 1  0 : lO  S 

389 3 5 8 - 1  13 C H I  : 2.6s 
3e9 ~ 5 8 - 1 1 3  CHI : 0 a 5 L  
389 158-3  1 3  CHI  1 S 
3 P 9  158-1 13 CHI  : 1.3L 
3 8 9  150-1 1 3  CHY. :4O S 
389 1 5 8 - 1  13 CHI  : 4.7L  
3 P 9  1 5 8 - 1  1 3  C H I  2 :46  S 
389 15R-1 13  CHI  t 2 0  L 

9 158-1 1 3  CHI  : 2 , 7 S  
389 15R-1 1 3  CHI  : 0.5L 
389 1 5 8 - 1  1 3  CHI  :10  S 
169 1 5 8 - 1  1.3 CHI  : l a 5 L  
Z 158-1. 1 3  CHI  : 40  S 
389 15B-1 1 3  C H I  : 5 L 
309 I S B - 1  13 CHI. 2:4O S 
389 1 5 8 - 1  1.3 CHI  :20 L 



nFc 1 1  345:lh:FO 
PEc 11 34F:lfs:51 
nEC 1 1  345:16:52 
r ) E f  11 34F:l6:51 
nrc 1 1  MY:I~:FI 
PUC 11 34!i:lh:F1 
REC 1 1  345:16:52 
DEC 11 345:16:54 

nEC 11 ?45:16:55 
OEC 1' ZQ5:16:Fs 
DEC 1 1  345:16:55 
PEC 11 34~:lh:Fh 
nEC 11 ?45:16:56 
OEC 1' 345:16:59 
nEC 11 ?45:16:59 
REC 11 345:17:1n 

nEC 1 1  345:18:11 
qff 3 1  345:14:12 
nEC 1 7  345:18:3.? 
nEr 11  345:1~:1? 
n u  11 ~ F : I P : I ~  
nEC L 1  346:lP:15 
DEC 11 345:18:16 
P E r  11 745:18:?7 

BE? TGT EXP WVL 

13 C H I  t2.75 
I f  CHI : 0 . 5 L  
13 CHI.  :lo S 
13 CHI : 1.31- 
13 CHI :40 S 
1 3  C H I  : 5 1. 
13 C H I  2:40 S 
13 C H I  :20 1. 

1 3  C H I  :2.7S 
1 CHI : 0 . 5 L  
13 C H I  :I0 S 
1 C H I  :l.SL 
13 CHI.  :4O S 
13 C H I  : 5 1- 
1.3 C H I  2:40 S 
1 3  C H I  :20 L 

13 CHI :10 S 
13 C H I  :2.5L 
13  C H 1  :40 S 
13  C H I  :10 L 
13 CHI 2:40 S 
3.3 C H I  :4O L 
13  C H I  10:40 S 
13  CHI,  2:40 L 

13 CHI :10 S 
13 C H I  :2.7L 
1 3  C H I  :YO S 
3 C H I  :10 L 
13 CHI 2:40 S 
1.3 CHI !4O L 
13 CHI 6:3R S 
13 C H I  2:4@ L 

13 C H I  :10 S 
13 CHI. : 2.6L 
1 3  C H I  :40 S 
1 3  CH1. :10 L 
1 3  C H I  2.:40 S 
13 CHI. :4O L 
13  C H I  10:40 S 
13 C H I  2:40 L 

1.3 C H I  :10 S 
13  C H I  : 2 . 5 L  
13 C H I  :40 S 
13 C H I  :1.0 L 
13 C H I  2:4O S 
13  C H I  :4O L 
13 C H I  10:40 S 
1 3  C H I  2:40 L 



DPTF: 

"fC 11 
nEC. I! 
nEC 3.1 
PET 11 
OEC 11 
I?EC 11 
"FIT: 11 
DEC I.! 

11 
DEC 1 1  
PEC 13. 
nEC 1 3  
"El: 17. 
rlEC 11 
ClEC 11. 
DEC I.! 

nEc 11 
ClEC I! 
ncc 1 1  
DEC 11. 
QEC 11 
REc 11  
O E t  I! 
nEC 1 1  

PEC 11  
DEC 3.7 
PEC 1.1 
nEI: 13 
(?EC 12 
PEC 1 3  
nEc 1 2  
nEC 13 

r)EC 1? 
nF,c 12 
DEC 13 
nEc I:! 
"EC 1' 
nEc 33 
QEC 32 
qEC 13 

nEc 17 
nEC I:! 
QEC 3.3 
DEC 1.7 
nee J ?  
nEC 13 
DEC l a  
CEC 1 3  

R e  TGT EXP WVL 

1 3  CHI :16 S 
I CHI. : 4.3L 
1 3  C H I  1:OU S 
1 3  CHI  : 16  L 
1 3  C H I  4:16 S 
1 3  C H I  1 L 
1 3  C H I  2:35 S 
1 3  C H I  Q:16 L 

1 3  C H I  : 16  S 
33 CHI : 4 , 3 L  
13 C H I  1 :04  S 
13 C H I  : 16  L 
13 C H I  4 :16  S 
1 3  C H I  1 :04  L 
13 C H 1 1 7 : 0 4  S 
13 CHI. 4:16 L 

13. C H I  2:42 S 
11 C H I  : 2 . 7 L  
1.1 C H I  0:10 L 
1.1 C H I  : 4 l  L 
11 C H I  0:10 S 
3 . 1  CHI  : 4 1  S 
11 C H I  2:42 S 
1.1 C H I  2 2.7L 

11 C H I  0:14  L 
3.3  C H I  : 4 1  L 
1 0  CHI  :I0 S 
1 0  CHI 4  S 
1 0  C H I  2:42 S 
1 0  CHI  : 2.7L 
10 CHI :10 L 
1 0  CHI. : 4 l  L 



PEC 17  
n E t  17  
DEC 12 
nEC 13 
DEC 12 
nET: 3 ?  
' tEC 12 
OEC I ?  

D I N  JOP-ST R R  TGT EX? E ~ L  

395  S UNK : 4 1  S 
395 S UNK 2:42 S 
395 S LINK 10:37 S 
396 24 -1 28 LB3 5:00 S 
396 24 -1 29 LB5 5:00 S 
4G5 C!RS LB : 2.5L 
405 ORS LB : 2.3L 
406 26 - 2  10  LB1 :10 S 

406  26 - 2  1 0  LB1 :41  S 
406 26 -2 10 LO1 2242  S 
406 2 6 - 2 1 0  L R 1  : 2 , 5 L  
4 26 -2  1 P  L B 1  : I 0  L 
4 0 6  36 - 2  1 0  LR1 :41  L 
406 26 -2 10  L R 1  : l o  S 
406 2 6 - 2 1 0  L R I  4 1  S 
6 26 - 2  10 L B 1  2:42 S 

Y O 6  26 -2 I 0  LB1 4 1  L 
408 26. -2 1 0  LB2 :10 S 
4 0 ~ 3 '  26 -2  1 0  L82 :It1 S 
409 26 -3  LR2 2:42 S 
4 0 8  3 6 - 2 1 0  LB? : 2.5L 
408 2 6  - 2  10  LR2 :10 L 
408 3 6 - 2 5 0  LB2 :41 L 
408 26 -?  10 LR2 :10 S 

40R 26 -2 1 0  LRZ 2:42 S 
YOP 2 6 - 2 1 0  Lf32 : 2m7L 
40R 2 -2 1 LR2 1 1 0  L 
40P 26 - 2  1 0  LO2 :41 L 
406 SO3 LR? 2: 39 S 
40R SO3 LB2 2:40 S 
40R SO3 LR2 1:39 S 
4 0 9  26 -2  1 0  LB3 : I 0  S 



620-248 
VOLUME I 

DATE TXMF 

f7EC 13 747:Op:ll 
€ 1 347:00:11 
qEr 13 347:16:57 
nEC 13 347:16:57 
nEC 13 347:16:57 
DEC 1 7  347:17:Cl 
nEC 13  3&7:17:n1 
DEC 13 347:17:gX 

OET 33 347:37:~4 
DFC 13  347:17:~4 
nEC 17 347:17:~5 
l7EC 1% 347:17:0!l 
PEC 13 347:17:0P 
qEC 13 347:17:gR 
E 1 347:17:11 
nEc 13 347:17:11 

DEC 13 ?,47:17:12 
F .  1 347:37:15 

1 347:17:1,5 
nET 13 347:17:35 
OEC 13 347:17:1,7 
DEC 13 347:17:18 
DEC I? 347:17:15 
f?EC 13 347317:lfl 

n/\t Jop-ST TGT EXP WVL 



r )PTE 

"Er. 13  
n f c  17 
n E t  13 
nEc 1.3  
qEC 13 
D E C  1 
nES 1z 
nee 1 3  

"EC 1z 
DEC 3.3 
"EC 13 
PET: 11 
nEc 1.1 
nt-c IZ 
ncr: 13  
ntzc 1.3 

nEC 1 3  
ntlc 13 
?KC 1.3 
nEC 13 
PEC 1 3  
nEC 13 
PEC 11 
ntzc 3 3  

nEC 13 
PEC 1 z  
nEc 3 7  

nEr 17 
DEC 13 
rl E C 1. 3 
!lEC 13 
nEc 1 3  

OEC 1 7  
nEC I .? 
@ E r  1 3  
DEC I .? 
REC lz 
nEC 13 
m c  13 
nEC 17 

DEC 3.3 
OEC 13 
nEc 13 
DEC 13 
nEc 1~ 
nEC 13 
[!EC 1 3  
PEC .1.3 

3F-nR2-1. 422 2 6 - 2 1 0  LBS 4 L 
3P-nR2-2 422  .26 -2 1 0  LB5 : I 0  S 
3R-n82-3 422 26 -2 10 L65 :41 S 
3R-082-4 422 26 - 2  10 LR5 2:42 S 

- '3P-nR2-5 '+22 26 -2 10 LR5 : 2.7L 
3P-082-6 422 26 - 2  1 0  Lf35 :10 L 
3-P-C92-7 422 26 - 2  10 LR5 :41 L 
38-nR2-8 422 26 -2 10 LB6 :10 L 



620-248 
VOLUME I 

D / N  JOF-ST BR TGT EXP WVL 

qEC 1 3  347:21:53 
nEC 13 347:21:55 
PEC 13  347:21:55 
9EC 33 947:21:5h 
n E r  l Z  ?47:23:01 
nEC 17 34?:22:n1 
n E c  1 3  347:22:fl2 
PEC 13  347:2?:05 

nEC 1h 34R:13:44 
nEc IY 3 4 9 : 1 4 : v  
PEC 1b 3 4 ~ : 1 5 : n h  
nEc IU 3 4 P : 1 6 : p  
nEC 10 34R:16:39 
n E C  Ilk 3 4 ~ : 1 6 : ? 9  
QEC J l t  34P:16:?0 
PEC 1 4  34P:16:03 

423  26 -2 1 n  LB7 
423  26 -2 10 LB7 
424 17A-1 37  RSP 
4 2 4  17A-1 37  BSP 
424 17A-1 37 BSP 
424 17A-1 37 BSP 
424 17A-1 37 ESP 
424 1 7 A - i  37  RSP 

424 17A-3 10 RSP 
424 1 7 ~ ~ 3  i n  BSP 
424 17A-3 10  BSP 
426 S LB 
426 S LB 
426 S LB 
426 S LB 
436 S LB 

433  S o 3  LB 
434 24 -1 2R LR3 
434 24 -1 28 LR2 
435 ORS UMK 
435 onS UNK 
435 r)PS lJNK 
43s  OOS lJNK 
435 ORS UNK 

435 O R S  UNK 
435  ONS UNK 
435 O R 8  UNK 
435 0 0 s  UNK 
437  ORS UNK 
436 36 -2  1 0  LR3 
436 26 -3 1 0  LR3 
436 2 6  -3 10 LB3 



620-248  
VOLUME I 

DEC 1 4  
n u  1 4  

VEC 1 4  
nEC 1 0  

nEC 1 0  
'?EC 3 a  
.OEC 1 4  
nEC 1 4  

14 
nEC 14 
nEC 1 4  
nEc 1 4  
f7EC I 4  
REC I t L  

nEC 1b 
r?€C 14 

DEC 1u 
DEC 1.4 
F C C  1 4  
PE(3 1'1 
nEc lo 
QEC l'J 
QCSC 14 
PEC 1 4  

T I M E  F I L M - S T P I P  D/N JOP-ST BE! TGT EYP WVL 

4 3 6  26 -2 10 LB3 2:42 s 
436 sl .0  UNK : 2 . 7 S  
436 510  UNK 210 S 
4 3 6  S10 LINK : 4 1  S 
436  ~ 1 0  LINK 2:42 S 
436 S10 UNK : 2.7s 
436 S l I !  UF,IK . :10 S 
436 ~ 1 0  UNK : 4 1  S 

436 S10 UNK :50 S 
4 3 7  2 6 - 2 1 0  LB4 : 2.7s 
4 3 7  26 -2  1 0  LR4 :10 S 
4 3 7  36 -3 J n L R ~  : I  s 
437 26  -3  1 0  LB4 2:42 S 
4 3 7  26 - 3  Jn  LRQ : 2 . 5 5  
437  36 -3 1 0  LBY :I0 S 
4 3 7  36 -2  10 LR4 4 S 

4 3 7  26 -3 1 0  L @ 4  2:42 S 
4 3 7  2 6 - 3 1 0  LB4 : 2 . 5 s  
437 2 6 - 2 1 n  L 8 4  : l o  S 
4 3 7  3 6 - 2 1 0  LB4  1 S 
4 3 7  2 6 - 2 1 0  1-04 2:4? S 
437  ~ 1 5  RSP Z 2 . 7 5  
437 S 1 5  BSP :10  S 
4 3 7  S15 RSP : Q 1  S 

4 3 7  515 BSP 2:42 S 
4 3 8  1 0  L a 5  : 2.7s 
4 2 6 - 2 1 0  LP5 : l o  S 
43R 2 6 - 2 1 0  LB5 4 1  S 
438 2 6 - 9  10 LB5 2:42 S 
438 2 6  -2 10 LR5 : 2.7s 
438  2 6 ' 9 2  1 0  LR5 : I 0  S 
438 36 -2 10 LRS :41  S 



620-248 
VOLUME 1 

JOP-ST BR TGT EXP V V L  

nEC l a  3 4 ~ : 2 1 : 1 9  
DEC 1 5  349:02:n7 
nEC 15 349:02:07 
FIEC 15 349:02:@R 
nFC 1"49:14339 
DEC 15 34?:14:29 
REC 1'5 249:19:32 
nEC 15 349:15:38 

q E C  1.5 349:15:42 
OEC 15  349:15:52 
I7F.C 15 349:15:56 
nEC 1 5  349:16:(?3 
nEC 1" 349:10:06 
DEC 15  349:16:3Y. 
OEC 15 349:17:19 
DEC 15 349:17:20 

1 0  LRI. : 41  S 
1 0  LB1 2:42 S 
10 LB2 : I 6  S 
1 9  LR2 4 1  S 
1 0  LR2 2 t 4 2  S 
39 0 0  :41 S 
39 00 2:42 S 
39  00 10:50 S 

" E C  16 35n:16:U3 
PEC 1.6 35n:16:u5 
nEC 16 Z5n:16:51 
E C  1 35n:19:22 
UEC 16 350:19:29 
nEC 16  350:19:29 
E 6 350:19:30 
REC 16 3511:19:36 



6201.208 
VOLUME I 

FIL M-STRIP BB TGT 

10 00 
1.0 00 
10 00 
10 00 
10 00 
1.0 00 
10 00 
09 00 

09 00 
09 00 
09 00 
09 00 
09 00 
09 00 
09 00 
09 00 

09 00 
09 00 
09 00 
09 00 
09 no 
99  00 
0 9  00 
09 00 

09 00 
09 00 
09 00 
0 9  00 
09 00 
09 00 
0 9  00 
09 00 

09 00 
09 00 
09 00 
09 00 
09 00 
09 00 

UNK 
09 00 

09 00 
09 00 
09 00 
09 00 
09 00 
09 00 
09 00 
09 00 

EXP WWL 

PEC 1 6  
PEC 16 
nEC 16 
PEC 16 
OEC 16 
PEC 16 
DEC 16 
QEC 16 

qEC 1 6  
"EC 1r. 
DEC IF. 
nEC If. 
nEc 14. 
DEC 16 
nEc 16 
nEC 16 

nEC Ic, 
nEC 16 
DEC I 6  
PEC 16 
OEC 36 
il)EC 16 
DEC 16 
nEc I F  

nEc IG 
DEC 16 
3EC l h  
r)EC 16 
r)Ec 16 
qEC. 1.6 
r)EC 16 
nEC 3.7 



620-248 
VOLUME I 

OPTE T I  ME . F I L M - S T P I P  D/P.! JOP-ST BH TGT EXP WVL 

CfC 17 351:00:35 
n E C 1 7  351:00:17 ' 

q € C  17 351:00:3~ 
QEC 1.7 351:00:35 
PEC 17 351:00:35 
QEC 37 351:0~:35 
nEr 17 351,:00:35 
OEC 17 1!51:00:35 

PEC 17 351:00:41 
DEC 17 351:00:4i 
n m  1 7  351:00:41 
O F C  17 ~~1:0[1:41 
nEC 17 351 :00:41 
nEc 17 ?SI:OO:QI 
QEC 17 351 :00:4? 
DEC 37 351:00:43 

OEC 17 351:00:43 
TEC 17 P51:00:43 
qEC 17 35t:Oo:uz 
CEC 17 351:00:43 
n u  17 351:00:~3 
nEC 17 351:00:43 
DEC 17 351 :00:43 
DEC 17 351:00:43 



FILPi-STPIP @ / R '  JOP-ST BB T G f  EXP . WVL 

nEC 17 751:00:51. 
nEC 17 351:00:52 
nEC 17 351:0@:53 
nEc 17 351 :On:53 
DEC 17 351 :00:53 
17EC 17 351 3 00 :53 
n u  17 351:01:38 
nEC 17 351:01:?4 

n E C  l p  352:OO:rQ 
n u  1 e  3s~:oa:o4 
nEC 1 P  357:00:fin 
QEC 1n 353:00:09 
nEc 18 352:00:09 
nEc 19 3s3:13:59 
DEC 1 R  35?:14:0n 
nEc IP 3s?:i4:nn 

PEC 18 357:lu:QG 
DEC 1P 357:14:(16 
DEC 1 P  357:14:07 
DEC 10 352:16:37 
PEC 18 357316:3f l  
f7EC I ?  353:16:3R 
nEc lfi 35?:16:49 
nrc r e  352:16:~? 



6 2 0 - 2 4 8  
VOLUME I 

JOP-ST 

OEC 1 A  ?5?:16:"0 
nEC l R  35?:17:p? 
nEC 1 R  357:17:03 
DEC 1Q 357 :17 :~3  
DEC 1 P  353:17:~6 
PEC I n  35?:17:fi6 
nEC 19 357:17!n7 
~ E C  l e  x ? : i 7 : 1 3  

P59 : 4 l  S 
P59 2:48 S 
UNK : 2 S 

37 P59 0:10 S 
37 P59 :41 S 
37 P59 2:42 s 
37 P59 0:10 S 
37 P59 :41 S 

~ E C  1~ 3=?:23:nq 
QEC 1 8  357:23:34 
nEC 1n 352:23:15 
nEr 16 3s?:23:17 
FEC 19 153:00:?fl 
DEC 19 ?53:00:21 
PEC lQ 753:00:?4 
DEC 19 353:00:36 

DEC 19 353:C0:37 
PEC 19 353:00:4n 
PEC 19 353:QO:?? 
OEC 1.9 3 5 ~ : 0 f l : 5 3  
nEc 19 353:OO:F.F 
9EC 1" 353:02:29 
nEC 19 353:02:29 
I7EC 3.9 353:02:?? 

nEC l a  353:12:51 
nEC 1 9  353:1?:52 
q E C  19 35~ :12 :52  
P f C  1 9  333:12:5? 
nEC 1Q 35~:12 :F9  
OEC I 9  351:33:0P 
nEc 1"53:13:0h 
n r c  19 3 5 ~ : 1 3 : ~ 6  

DEC 19 353:13:07 
DEC 1 9  353:13:17 
'7EC 1 9  353:13:1? 
?EC 1 9  353:13:1P 
nEc 1.9 353:3.3:27 
DEC lo  351:13:27 
QEC 19  35?:13:?7 
9 1 353:lS:OQ 

10 P59 2243 S 
1 0  P59 0:10 S 
1 0  P 5 9  :41 S 
i n  ~ 5 9  2:43 s 
1 0  UNK : 2 , 5 S  
1 0  Uh!K : I 0  S 
1 0  UNK :41 S 

UNK : 2 , 5 S  



C Y Y  Y Y Y  Y Y Y d C U Y Y k  Y Y Y  d 
a z z  ~ ~ Z Z Z  Z Z Z ~ ~ Z Z P  ~ ~ ~ 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0  0 0 0 0 0 0 0 a !  
k 3 3 Y O O 3 3 3  3 3 3 3 0 0 0 0 0  O Y Y Y Y Y X O  O O O O O C O O  O O O G O O O J  

O O O O O O r L !  r O \ C  o o o o c  0 0 0 G C 0 0 ~  
m m m w m m r c  c . m  d r r d d d  ..IddC(d.-).-JN 

I- IC lr~ K W r S  K : u ~ . f f m Q \  @ K : @ o ' c r r . @ d  
m I I I 1 1  1 1 1 1 1  I I & I I : I I  
I o m a  o o o o o o u  a u  
a COCOcrnniCOww ~ ~ u l d 4 ~ ~ W  WCOWWCOCOWCO W a a a * c a N  CbaoassGG s a a s a G G t  
o c f f i d o c , ~ ~ : m  m ~ , m a a a c c r r .  ~ f f i m c m a 3 m c r  a :ddc l r ( -do  o o o ~ f i , t v \ r w  c u ( ~ ~ ( ~ . c \ l c \ ; w a  
'3 c . 0  C C O  @ C O m ~ O C O  C O O C C O C G  0 V! 

a I 
w d N r n * r n U ! r - c m  d n i w : * m a r a  d & M j l n a b a  d a i M j m a r c  d w m j m a b a  d & w i * m G r a  k 
tx l l 1 1 1 1 1 l  I l t 1 1 1 1 1  1 1 1 1 1 1 1 1  1 1 1 I l 1 1 1  1 1 1 1 1 1 1 1  I 1 1 1 1 1 1 1  
C P b I c b C I r C r C r C  X c C Q ) c O ( O G c D i 5 )  D 0 0 0 0 0 0 0 ~  d d d 4 r l d d d  f A J f A J c V c V c U N N N  
u; h.C\ .R*( \ ; (V&&& CU(\in'cLCUR.a!n; f i b &  ) r : ) c , m E l M M M w )  I c r M M M  V)OMJW W > * ~ J ? Q W - D ~ . ~ M  
I + 4 ' r  d r  r i r ' r r . 4  d e - . F ~ . e H +  & d e . + H d d E .  + v ' F ! F  d d + &  + + + ~ ' F t d v - ' +  
z 1 1 1 1 1 1 1 )  I I I I I I I I  I I I I I I I I  I I I I I I I I  I I I I I I I I  I I I I I I I I  
-; O . ~ [ L ; ~ ~ Q I : ( C C L ~ E .  u O C I L ~ C C L ~ ; ! .  m a . c c n : ~ t j o c c ~ c r :  a. arr;acuu;a.a: e . c r : ~ ~ n ; u ~ ; n ; a  r r w a - a r r : s . o c ~ r  
n n r r , r r , m r n m m m  ~ m m m m m m m  m m m m m n m m  m n m n m m ~ m  m m m m ~ n m m  n m r r , m m n m m  
LL 

U $ O  0 C F C C C  c C C . C C G C C  C C C C C C C C  d d ~ h . R ; C V r \ h C I  Cf.CUfi.C'.C'.&O-Ci 
LLi d . - i C - l ~ r : r i C U h l C \ I  (UCG(\ iCLCU(\ ihf i  n,CU(U(\iwmCUnJ ( U w n J w C \ i c \ I & w  N(U(\1(Lh.(L<VC\;  CLlx~Al~C\r~CU<Lc\ l  
t 
c C ; C ; U U L : C : C U  C ' i i U U C U U U  ~ U C . C ; U U U U  U U C ' O c ; . U C j U  U L U C  U L U U  L J C C ' L L j C . C : U  
a L I L L I W U W W L J W  L L : W W & J W L L ; L L ! W  W U l A i W L L l W W L J  L L ' L ' L L 1 W L L ! W W W  W W W W W W W W  W W W W W L i W W  

C C C C C  C C t  C C G C L P C C  C t : G C C . C C , C  C . C r C n C C C C B  C C C C  C C C C  C C C  C C C C C  



6 2 0 - 2 b R  
V O L U M E  I 

DATE O / N  JOP-ST 50 TGf EXP WVL 

P € C  23 
OEC 21 
w c  2 3  
PEC ? 7  
rlEC 2Q 
PEC 24 
OEC 24 
DEC. 2 b  

nEC 24 
nEc 2 7  
TrEC 27  
D E C  27  
nEC 3 R  
nEc 28 
nEC 2P 
DEC 28 

nEc 3s 
nEc 29 
PEC 29 
OEC 20 
DEC 2 9  
n€C 29 
OEC 29 
OEC 2 9  

DEC 39 
DEC 2 9  
DEC 3 9  
OEC 2 9  
EEC 3t? 
O E C  30 
DEC 3 0  
QEC 30 



620-2YR 
VOLUME I 

DhTE 

OEC 31: 
QEC 3n 
~ E C  3n 
9EC 3 P  
DEC 3n 
"EC 3Q 
OEC 30 
PEC 3r! 

nEc so 
~ E C :  3n 
9EC 3r! 
nEc 30 
nEC: 3 0  
necl 3 P  
PEC 3 8  
l7EC 31 

nEC 31 
CEC 31 
'3EC 31. 
flEC 31 
n u  31 
DEC 31 
OEC 31 
nEc 31. 

9EC 31 
nEC 31 
')EC 3! 
DEC 31 
CIEC 33. 
C)EC 31. 
DEC 31 
nEc 31 

nEC 37 
OEC 31 
nEC 31 
DEC 31 
PEC 31 
nEC 31. 
PEC 31 
PEC 3 1  

nEc 31 
JAN 1 
J A N  1 
J A N  1 
,.I A nr 1 
,I Ah! Y 
\JAP 1 
..I A F' 1 

3 0  UNK : 5 e 7 S  
1 0  NP 1 : 0 0  S 
10 hlP 1:00  S 
10 NP I t 0 0  S 
1 0  NP 1:00  S 
3013 KN : 4.6s 
3 K N  : 59  S 
3 O R  K N  7 : 5 9  S 



620-248  
VOLUME I 

DATE J O P - S T  RR TGT EXP WVL 

J A R :  I 
,JAFI 1 
A f 
J A N  2 
J A N  2 
J A W  2 
,JUPI 2 
JAN 2 

*JAh! 2 
J A I . 1  2 
J A h i  3 
J A F !  3 
\JA?.+l 3 
J A h I  3 
JAP.: 7 
J A ! V  3 

* J P V  3 
A !  3 
JAN 3 
J A N  3 
J A P I  3 
,Jar\! 3 
JAW 3 
J A N  3 

J A N  3 
t.J 4 Fl 3 
J A b !  4 
tJAF1 4 
J A P.! 4 
J A F.! 12 

J d P,! L1. 
J A r i  4 

JAf'.! 4 
J A R  4 
,JAN 4 "  
JAN 4 
J A R  U 
JAF! 4 
. I A h '  4 
, J A V  4 



620-248 
VOLUME: I 

TIME FILM-STPI? tj/hl'  JOP-ST R R  TGT 

#JA!" 6 
JAW h 
A fi 
,JAN 6 
JAN I; 

JAI" 6 
JAN fi 
JAN 6. 

JAM 7 
\JAW 7 
J A R  7 
JAN 7 
J A R  7 

J A ? ?  7 
JAt .1  7 
tJAI?I 7 

JAW 7 
JAN 7 
JAI.! 7 
J A ?.I ? 

,JAR! 7 
, J A t b l  7 
JAP.'  7 
J A r,J 7 



T l M F  , F I L M - S T R I P  D/Pf JOP-ST PR TGT EXP WVL 

JAV 7 
JPh' 7 
tJAf- '  P 
< J A N  P. 
JAP! n 
KJA!': F! 

J A R !  .! 
I A 8 

JBRl 9 
JAF; 1 0 
JAN 1 0  
S l A h  3.0 
.r A r.' 1 0 
SJAP' 3 9 

J A F '  1 1  
.IAN 11 

JAN 11 
L J A P '  1 ? 
JAF.' 11 
JAN 11 
J A W  11 
JAN 3 2  
JAN 13 
,JAhi 13  

Q R l  0:10 S 
Q R I  4 1  S 

11 P64 l f 2 4  S 
11 P64 5:OO S 
28 P64 14:03 S 
3 . 1  P64 1:25 L 
1 1  P64 5:OO L 
29 P64 5:OO L 

8 4 1  OPS LB :41 S 
952 ORS LR : 4 l  S 
A52 OPS LR 2:43 S 
852 OPS LB 10:52 S 
853 ORS LB 18:24 S 
R66 SO3 1.B 2239 S 
866 SO3 Lt3 2239 S 
8 6 6  1?C-1. 26 B R 1  : I 0  S 

871 2 6 - 2 1 , O  LB9 2:43 S 
871  26 -2 28 LBO :10 S 
871, 26 - 2  28 LBO :U1 S 
871  36 -2 28 LBO 2:43 S 
071  26 -2 28 LBO 10152 S 
985 04A 33 P76 : I 0  S 
8 8 5  04A 33 P76 1 S 
O B 5  04A 33 P76 2:43 S 



620-2Q8 
VOLUME I 

DPTE 

JAP' I? 
J A r J  1 3  
L J A P !  12 
..JAF.'. 1 2  
J A P !  13 
* l A r . '  I ?  
JAP.! I ?  
,JA?.: 13 

tJAh! 13 
JAW I ?  
.JAIL 13 
tJAhl 1.3 
JAI?! 12 
J A N  1 2  
LJAP! 112 
J A rtI 1 2 

*JAF,! l? 
JAk!  13 
J A R i  l z  
JAN 13 
tJAP: 13  
J A h '  13 
J A I\! 1 3 
J A N  I.? 

J A h '  13 
\JAR 1 3  
JAN 13 
,!AN 13 
.JAN 13 
J A P t  13 
+JAhl 13 
J A M  13 

J A N  13 
LJ A P.' 1 3 
LJA3l 1 3  
JAf" 13 
LI A IV 1 3 
<JAbi  11 
JAP: 17 
, J A N  14 

JAN 1u 
JAW 14 
JAN 14 
JAh.1 14 
J A V  1.u 
J A r.. I. LI. 

eJAh1 1'4 

JArf 1 9  

J O P - S T  BP TGT EXP WVL 

2 P  P 7 6  
28 P 7 6  
28 L B l  
2R LR1 
28 LBJ. 
04 21 
04 21 
04 2 1  



620-248  
VOLUME I 

O A f E  T I M E  

JAN 17 
, JAW 1.5 
JAN 1 5  
J A P '  35 
J A P! 1 5 
JAF! 15  
JAN 15 
J A P !  1 5  

tJAP.1 1 5  
JAh'  1 5  
,!A!'' 1s 
JAN 15 
JAbl 1 5  
t.IAPJ 16 
JAN 1 6  
J A r\t 1. 6 

929 S 14 t 2 . 5 s  
929 S 11, : l O  S 
929 S 14 :41 S 
9 3 1  S 14 11213  S 
9 3 3  1 2 F - 1  21 16 : 2 . 7 s  
933 1 2 F - 1  2 1  16 :10 S 
9 3 3  12F-1  21 16 :01  S 
934 12F-2 06 CAL :41 S 

12F-2 Oh C A L  3:42 S 
12F-2 06 CAL 10:51 S 
12F-3 CAL : I 0  S 
12F-3 CAL : 2 * 7 L  
13F-3 06  CAL :10 L 
12F-2 CAL :41  S 
12F-2 06 CAL 2:43 S 
12F-2 06 CAL 5 : 2 9  S 

934 1ZF-3 CAL :10 S 
934 12F-3 06 CAL : 2.5L 
934 12F-3 0 6  CAL :10 L 
934 12E-1  26 CAL : 2 . 7 s  
934 1 2 E - I  26 CAL $ 1 0  S 
934 I?€-1 26 CAL 4 1  S 
934 12F-3 CAL :I0 S 
934 12F-3 26 CAL : 2e5L 



620-298 
VOLUME I 

OATE 

JAR 16 
J4tV 16 
JAN 1 6  
JAN 16 
JAF! 16  
JAI\' 16 
JAW 16 
JAF) 16 

J A N  16 
JAN 16 
J A W  16 
J A b :  16 
JAF' 16 
Jl\K 16 
JAb' It: 
JAh! 16 

JAR 16 
<JAW 16 
J A N  16 
J A W  16 
JAF' 16 
JAR; 16 
JAhi 16 
JAN 16 

JA?l 16 
JAR 16 
J A R  16 
.JAI\I 16 
JCIF' 16 
>JAP.' 1G 
JAhi 36 
iJAI ' I  IF; 

JAr.; 16 
JAhl 16 
J A W  16 
JAN IF, 
JAN 16 
J A N  IF. 
JArJ 16 
JAN 16 

J A N  16 
JAW J I h  
J A N  16 
J A N  16 
JAN 17 
JAhr 17 
,IAN 17 
J A N  1R 

26 C A L  :10 L 
C A L  : 2 * 7 L  
C A L  :I0 L 
C A L  :91 L 
C A L  :I0 S 
C A L  :4l S 
C A L  2:93 S 
CAL lot50 S 

10 14 2:43 
1.0 14 :41 
10 14 2:43 
10 14 7:OO 

14 8:OO 
14 8:OO 
14 6:20 
ELR l4:07 



DATE 

J A Q  l p  
JAI:i 30 
JAf" 20 
J A r i  20 
,JAP In 
J A P :  21! 
,JAr4 2 0  
J A P l  20 

JAF; 3 n  
J A R I  2 0  
* J A N  2r! 
J A h t  20 
& J A R  2CI 
J A P r  2r! 
,JAW 2f l  
t.IAW 2 0  

J A W  2 0  
S I A P l  P O  
J A F I  2f) 
J A R 1  20 
J A h !  20 
LJAra.' 20 
LI A  h.i 2 f'l 
:-I A I?I a n 

bJAF' 2 0  
J  A  F.: 2 0 
,I A FJ 2 9 

A r\l 2 n 
J A f "  2 0  
J 4 W  2fi  
J A ~ J  2r! 
JAh' 2 0  

,JAh! 2 0 
J A N  20 
J A P '  2 0  
,JAR1 213 
JAP,' 20 
J A P !  21. 
< J A &  2 1  
cJAF! 21 

J A F !  2 1  
JAhl 21 
J A r !  21. 
J A r )  21 
J A P '  21. 
J A R !  21 
J4?! 31 
J A Y  21 

T I M E  JOP-ST BR TGT EXP WVL 

ELR 26200 L 
31 2.7s 
31 :I0 S 
31 :41 S 
31 : 2.75 
31 :10 S 
31 :41 S 
31 : 2.7s 



620-248 
VOLUME I 

DATE D/N JOY-ST TGT EXP WVL 

J A P I  21  
&JAR'  31 
tJAl't! 2Y 
.Inn; 21 
J A F !  2 1  
JAP! 21 
IJAF: 21 
J A N  23 

J A r ;  21 
&.IAN 21 
*.I A r\! 2 I. 
J A N  2 1  
J A h l  21. 
J A N  21 
JAR: 21  
, J A k  2 1  

IJA?! 31 
J A N  2 1  
J A F '  31 
, J A N  2s 
JAN 2 1  
JAR!  2 1  
J A N  21 
J A N  21 



020-248 
VOLUME I 

U4TE 

J A P :  21  
JAN 21. 
J A b !  21 
J A N  2 1  
J A r3r 2 1 
,.!Ah! 21 
J A F !  21. 
JAN 21 

cJAhj 31. 
J A N  2 1  
J A r,! 2 1 
,J4N 23 
,.)AN 2 2  
J A R !  22 
J A R !  22  
,!Ah1 23 

J A h l  22 
,IAFlI 23 
J A R r  2 3  
J A N  23 
J A N  23 
J A h f  2 3  
*JAh! 23 
J A F !  23 

JAhi 23 
, J A N  2 3  
J A P '  2 3  
J A N  23 
\ J A W  2 5  
J A W  2 5  
JAN 2!5 
J A W  25 

, J A N  2 5  
J A r..! 2 5 
J A R  25 
JhP! 2 5  
*.JAR' 35 
J A W  2Fi 
JAf'J 2 5  
J A N  25 

J A N  35 
J A W  2 5  
JAW 2 5  
JAR 2 5  
J A N  26 
,JAN 26 
J A P J  2 7  
J A W  27 

D/N J O P - S T  RR TGT EXP WVL 



620-248 
VOLUME 1 

DATE 

,.IAN 3Q 
,IAr\! 2 9  
.I A r.1 2 9 
.JAR 29 
J A M  29  
J A R !  2 9  
JAN 29 
JAN 29 

*JAW 29 
JAN 2 9  
% J A N  29  
J A R 1  29  
JAY 2s 
*JAN 29  
J A R '  30 
JAK 3fl 

.Jnnl 30 
, . IAW 3 0  
J A F.1 3 1 
, J A N  31. 
,JAN 31. 
FEE 1 
FER 1 
FER Z 

FILm-STRIP D/R! JOP-ST RR TGT EXP ' WVL 

3@-200-1 1145 07  -3 15 LB1 : 1e3L 
3F-200-2 1145 0 7  -3 15 LB1 : 1.5L 
3P-900-3 3145 o f  -3 15 LB1 : 1e3L 
3P-900-4 1145 07 -3 15 LB1 : 1e5L 
3F-900-5 1145 07 -3 15  LB1 : I e S L  
3P-960-6 11k5 0 7  -3 15 LB1 : 1.3L 
3R-900-7 1158 12E-1 Q R 1  : l o  S 
3 P - 2 0 0 - 8  1158 12E-1 Q R I  $41 S 

l l 5 P  12E-1  Q R J  2:43 S 
1164 07 -2 15 38 :33 S 
1178 S G L  SC : 1.7s 
3178 SGL SC 32:OO S 
1178 SGL SC : 1.8s 
3.196 OBS NP 13:59 S 
1.196 ORS NP 1 L ) : O O  S 
1213 SGL LB 14:59 S 


