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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 
rl 

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 atoms which have lost 14 electrons by collision in the suns' million- 
degree coronal plasma gas. 
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FOREWORD 

The purpose of  t h i s  document i s  t o  p rov ide  t h e  camera photographic  

l og ,  t h e  JSC s c i e n c e ' c o n s o l e  d a t a ,  and t h e  MSFC e n g i n e e r i n g d a t a  

f o r  S082B F i l m  Camera, S/N CMllA-003 (exposure numbers 1B-001-1 
. . . - - -- - - . - - . . . .- . . . . .. -- . - - - . . - . . - . . - 

th rough  1B-201-8. The requirements :  f o r  ' the  Mission Engineer ing 

Data (MED) and t h e  Camera Photographic  Log (CPL) a r e  'combined i n  

t h i s  document. Th'is 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 exposure ,  and t h e  JSC eng inee r ing  d a t a .  Volume I1 con- 

t a i n s  t h e  MSFC eng inee r ing  d a t a ,  and Volume I 1 1  con ta ins  t h e  

temperature  d a t a .  This  document was prepared  by Ball Bro thers  

Research Corpora t ion , ,  Boulder,  Colorado,  under Contract  N00014-67- 

C-0470 wi th  . t h e  Naval Research Laboratory,  Washington, DC.  The 

a u t h o r i t y  f o r  the,,MED i s  .BBRC Proposa.1 C-474 which was . . added by 

Contract  Modi f ica t ion  P00055. The a u t h o r i t y  f o r  t h e  CPL i s  BBRC 

NRL/ATM Engineer ing Change Proposal  PPD-054 Rev 1 which was added ' 

by Cont rac t  Modi f ica t ion  P00064'. 
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PREFACE 

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

i t s  r e c e i p t  by BBRC Srom NRL through t h e  t ime  o f  i t s  development.  

Th 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 mi s s ion  u se ,  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 .  Also  i nc luded  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  pa r ame te r s  r e l a t e d  t o  each  frame d u r i n g  

exposure  on t h e  ~ k y l ' a b  Miss ion .  Th i s  exposure  d a t a  i s  p rov ided  

i n  t h e  form of  Engineeri ,ng Data ~ o o k s  (EDB1 s )  o b t a i n e d .  from MSFC 

and JSC and e d i t e d  b y  B B R C ,  and a  Diode Array Data Log p rov ided  

by NRL. 

The Camera F l i g h t  Load Number, Came.ra 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 ach  Skylab Miss ion a r e  g i v e n  i n  t h e  
. . 

f o l l owing  t a b l e s  (Tab les  1. and 2 ) .  Noted a r e  t h e  BBRC 620 Docu- 

ments t h a t  shou ld  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  con f ined  t o  a  b lock  o f  exposures  o b t a i n e d  by a  

s p e c i f i c  camera d u r i n g  t h e  v a r i o u s  Skylab Missions' .  

Tab le  1 

S082A Camera Re l a t ed  Data 

*Replacement l oad  f o r  o r i g i n a l  A - 2  l o a d  used du r ing  SL-1 6 2 
i n s t e a d  o f  du r ing  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 l o w n  on a p r ev ious  m i s s i o n ) .  

i v  



Table 2 

S082B Camera Related 'Data 

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

Thermal Distortion data for the instruments relative to each Sky- 
lab Mission may be obtained from BBRC Document No. 620-238, en- 
titled 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 publ'ished in five ( 5 )  volumes. 

Referenced 
620 Documents 

--- 
620-245 

620-246 
620-247 

620-248 

Volume I . Thermal Distortion Program Description 

Skylab 
Mission 

SL-1 6 2 

SL-3 

SL- 4 

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

Camera 
Serial No. 

---- 
CMllA-003 

CM11A-005 
'CM1l.A-004 

CMllA-003 HRE 

Flight Load 
No. 

B- 1 

B-2 . 
B- 3 

. B-4 

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

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

Additional sorting .bf 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. . 
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1 .0  INTRODUCTION 

Volume I  c o n t a i n s  a  complete 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 iode  a r r a y  f i l m  c h i p s  a f t e r  exposure  dur ing  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  dat.a o b t a i n e d  du r ing  t h e  mi s s ion  from t h e  

s c i e n c e  conso l e .  

A h i s t o r y  o f  t h e  t empe ra tu r e  and r a d i a t i o n  environment o f  t h e  

f i l m  was ma in t a ined  from t h e  t ime i t  was c u t  and l oaded  i n t o  t h e  

camera th rough  t h e  un load ing  and deve lop ing .  The camera h i s t o r y  

was ma in t a ined  from t h e  complet ion  o f  p roduc t i on  th rough  t h e  

l oad ing  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 unloaded 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 ng  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  conso l e .  Th i s  d a t a  was 

p l aced  on computer . . p r i n t o u t s .  
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2.0 CAMERA ATJD FILM HISTORY 

Th i s  s e c t i o n  c o n t a i n s  a  comp i l a t i on  of  d a t a  t h a t  t r a c e s  t h e  h i s -  

t o r y  of  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 mi s s ion  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 ime  o f  i t s  development at.NRL. 

F i l m  t empera tu re  and r a d i a t i o n  env i ronmenta l  d a t a  i s  p rov ided .  

Inc luded  a r e  l o a d i n g  and un load ing  d a t a  p rov id ing  t r a c e a b i l i t y  of 

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

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

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

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

Camera: 

F l i g h t :  

No. o f  Film ~ o l d e r s :  ' .  

Skylab Mission:  . 

Launch Date.: 

I n s t a l l e d  on In s t rumen t :  

' Removed from In s t rumen t :  

Splashdown: 

P/N 36361-501; S/N CMllA-003 

L / N  B - 1  

Upper 100 ;  Lower 100 ;  C a r r i e r  1 

SL-1 and 2 . 

14  May 1973' 

2 A p r i l  1973 

19  June  1973 
22 June  1973 

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

Th i s  camera was launched on SL-1, t h e  f i l m  was exposed on SL-2 

and t h e  camera was r e t u r n e d  on SL-2. 
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2 :2 ENVIRONMENTAL DATA 

The Erivironmental 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. 

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 # "  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 # I 1  shows the film holder number at the time of 

loading. This chart provides a cross reference for roll, strip, 
exposure and holder. It also provides a cross reference between 

roll and strip number to control sample. 

There were four (4) control samples taken at the beginning of 

each roll, one taken at intervals of approximately ten (10) film 





T a b l e  2 - 1  

FILM TRACEABILITY CHART 

DAV 1 - 7 4  CAMERA PIN 36361-501 SIN B l l 0 0 0 3  

EXPOSURE 
no. 

CONTROL 
' SAMPLE 

NO. 

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

22. 

23 

SWR 1 0 1  F i l m ;  CS-18, 19  

. 

18005. 



Table  2 - 1  

FILM TRACEABILITY CHART 

DATE 3 - 7 4  CAMERA PIN 36361-501 y~ BllBOO3 

WR 101 Film; CS-18, 19 



620-245 
Volume I 

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  

ho lde r s  i n  t h e  even t  o f - a n y  fil'm degrada t ion .  

The b lock  e n t i t l e d  "Film Data" a t  t h e  bo t tom.of  Table 2 - 1  l i s t s  

each r o l l  of  bu lk  f i l m  by number and type  of f i l m .  

2 ;  4 UNLOADING DATA 

The cameras were flown t o  NRL a f t e r  splashdown for unload ing .  

The a t t a c h e d  c h a r t  ( s e e  Table  2-2) shows t h e  o rde 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,he unloading 

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

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

s t r i p  numbers. 

The t a b l e  ( s e e ' T a b l e  2-3)  e n t i t l e d  "Developing" l is ts  t h e  expo- 

s u r e  numbers and deve lopmen t . con t ro 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 1 ,  t o  check t h e  developing s o l u t i o n s ,  p roces 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  d u r i n g  l oad ing .  Regular  development runs a r e  numbered 

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

removed d u r i n g  unloading t h e  camera t o  be  developed p r i o r  ' t o  

developing t h e  complete camera l oad .  These ho lde 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 .  



Table 2 - 2  

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

BOTTOM 

620-245 
Volume I 

n 
TOP 

Camera - B-1/B003 

Date 28 June 1973 
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Table 2-3 
Ileveloping 

Camera Serial No. m l n - n n ~  
Flight Load No. B-1 

Date 

7/9/73 

7/9/73 

7/9/73 

7/9/73 

7/9/73 

7/9/73 

#4, 

3ev. Control Sample 

MC4-3,4 MC5-1,2 

MC4-5,6 MC5-3,4 

MC4-7,8 MC5-5,6 

MC4-9,10 MCS-7,8 

MC4-11,12 MC5-9,10 

NOTE : 

MC4-3 = McPherson RU'I 
Strip # 3  

Run No. 

1 
2 

3 

3 

4 

5 

Exposure Numbers 

Upper Stack 

1B-002 thru 1B-041 

1B-042 thru 1B-081 ' 

1B-082 thru 1B-102 
Lower Stack 

1B-103 

1B-001 

1B-201 thru 1B-183 
1B-182 thru 1B-143 

1B-142 thru 1B-104 
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2.5 CAMERA HISTORY 

The camera Life History consists of an historical record (see 

Table 2-4) of the camera from the beginning of its production 

functional testing to the period of crew compartment fit function 
(C2F2) testing. 

Operating Cycles 

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

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

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

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

multiplying this number by eight. 

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

last major relubrication was performed per maintenance specifica- 
tion 37102 (S082A) and 37103 (S082B). 

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

last lubrication of an area exhibiting a failure condition 

possibly related to lubrication wearout. 

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: 
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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. 

BbIS 18.20 Slurry of molybdenum disulfide (MoS2) in volatile 

sdlvent's - 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 BBRCfs equivalent of MLR-2 polyimide, dry lubri- 

cant coating. 

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

lubricate film camera peculiar parts. Implemented 

in the 37102 and 37103 documents. 



Table 2 - 4  

S/N B-003 
I 

' ~ i l i  Camera L i f e  History 

620-245 
Volume I 



CAMERA SER. NO. BOO3 Page 1 of  5 

Remarks 

This  i s  t h e  master  
camera t h a t  t h e  "8" 
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  
mod i f i ca t ion .  

Master camera f o r  
r e l a t i n g  foca l  p lane 
of S-O8ZB f l i g h t  
ins t rument .  

I 

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

Environment 

Vacuum l e s s  
than 1 x 10-3 
t o r r .  

Ambient c l e a l  
room. 

"henna1 Vac 
1 5  t o  12S°F 
.ess  t h  n 

x 10-f t o r ,  

Ambient c l e a  
room 

Ambient 
Clean Room 

Type o f  
Lubr i ca t ion  on 

F a i l u r e  Area 

MoS pe r  BMS 
18.30. 

Camera 
Configurat ion 

. 23814 
Rev AC 

1 

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

Applied MoSz 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 4 
l i n k  a s sy  do 
no t  ope ra t e  
smooth - obse r -  
ved ab ras ion  i n  
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 

F a i l u r e  
Mode 

Improper 
ho lde r  
l a t c h i n  
6 motorB 
hea t ing  

. 

Motor 
s k i p s  

Nonconf. 
Rpt No. 

26478 
i 

26660 

1912 

1973 

Operating Cycles Tes t  
Desc r ip t ion  

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

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

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

Fl ight  In-  
trument 

Ces t ing 

Date 

01/21/71 

02/18/71 

04/07/71 

08-24-71 

1 

1167 

1270 

Tes t 
Locat ion 

BBRC 

BBRC 

BBRC 

R e v i s i l n  

B/24/71 
6/13/72 

Revis ion 

06-28-72 

2137 

2157 

2137 

2 3 

1270 

8 ,  d a t  d 9 June 

BBRC 

: da ted  1 

S to rage  

5 February. 
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Remarks 

Due t o  p o s s i b l e  problems 
a s soc ia t ed  wi th  f o c a l  
Plane measurements a s  
i d e n t i f i e d  by waiver 
I 96, t h i s  t e s t  was run. 

Environment 

Ambient 
Clean Room 

Date 

06-29-72 

During Refurbishment 
an ex tens 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  adjus tments .  

2. Long Drive Times sub- 
mit ted  a s  Waiver IW0100. 

Camera 
Configurat ion 

Test  
Desc r i c t ion  

30576 
Scc. 6.2. 

F3i l u r e  
Mode 

Tes t  
Location 

BBRC 

Yonconf. 
R F ~  N 3 .  

Ni.IK 
27411 

F a i l u r e  
Cause 

Type of 
Lubr icat ion on 

F a i l u r e  Area 

-- 

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

~ 6 - 3 0 - 7 2  
08-01-72 

08-lU-72 
08-23-72 

06-01-72 
10-01-72 

S to rage  

Refurbisb-  
ment 

)amaged 
f i r e  

BBRC 

BBkC 

BBHC 

VGlR 
27458 

NblH 27453 

Poor Wire 
Rout ing 

Repair wire  and 
Reroute 

1. Reh'ork 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- 
1 5  bea r ings  2 
p laces - -bea r ings  
seem rough 
6 .  Replace swi tch 
S-3 th ' ice  
7. Replace 36396-1 
f r o n t  t r a n s f e r  
l e v e r  - Eollover 
bea r ings  f e e l  
rough 
8. I n s t a l l  shims 

10-02-72 
10-13-72 

Ore ra t ing  

1 

2137 

30573 BBRC 

between c a p  and 
body of solenoid  
t o  g ive  more 

NElR . F a i l e  

.2.  i , d  
a r a .  8 
.2.3.e 

. Long 
r i v e  
imes . - - -  

2137 

2  

Cycles 

3  

-- 

Ambient 
Clean Room 

Ambient 
Clean Room 

I 
I 
I 
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Date 

10-13-72 
10-16-72 

10-17-72 

12-06-72 

12-08-72 

Test 
Location 

EBRC 

KSC 

- 
BBRC 

Test 
Descriction 

Final 
Acceptance 
Testing .- 

Support 
Flight 
Instrument 

Storage 

--- 

Nonconf.Fsilure 
Rpt N3. Mode 

None 

Failure 
Cause 

3. Use as is. 

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

Failure 
Corrective Action 

3482 

3497 

3497 

Ambient 
Clean Room 

Ambient 
Clean Room 

Operating 

1 

Type of 
Lubrication on 
Failure Area 

3. Waiver IWU99 

2 
Environment 

Cycles 

3 

Camera 
Configuration Remarks 



620-245 
Volume I 

3.0  DIODE ARRAY DATA 

'l'he d iode  a r r a y  was l o c a t e d  immediately a d j a c e n t  t o  t h e  camera 

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

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

d8;cimal t ime on to  t h e  f i l m  c h i p  f o r  exposures  of 0.25 second o r  

longer .  Twenty-f ive  b i t s  of  t ime-of -day  d a t a  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  miss ion e l apsed  

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

computer time 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 tes  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,  da ted  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 (Mission Elapsed Time) 

EXP TIME Dura t ion  of  Exposure 

P i t c h  and yaw a r e  i n  a r c  seconds.  

Rol l  i s  i n  a r c  minutes .  . - 
O f f  - Po in t ing  Reference System Limb O f f s e t - i n  arc seconds (minus 
s i g n )  - which i n d i c a t e s .  on. disc. .  . :Fifty -.(SO) . 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 X  

~ u t o  Step0 / \ '0 = NRL b i a s  n o t  i n  
Auto F l a r e  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  be& 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  $ 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 .  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
GEORGE C. MARSHALL SPACE FLIGHT CENTER 
MARSWAU SPAce FLI~WT CENTER. ALABAMA 3561 2 

March 26, 1974 

TO: Die tribution 

FROM: MO-I/Harvey Golden 

SUBJECT: ATMDCTirnerUpdatee 

Enclosed is a l ist  of ATMDC timer updates. Theee updatee were 
taken from the MDRS Position Log at JSC. Although some of this 
info.rmation is difficult to decipher, i t  seems to be the beet source 
available on timer updatee. If questione 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 rne r  Updatee (Onboard Time) 

Timer B was used in the beginning of the rnieeion 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 updatee and explanation as  well' as 
can be deciphered from the MDRS Position Log. ~ h e s d  times were 
provided to MDRS by ASCO as he completed each timer update. 
All Delta updatee are negative values. 
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GMT OF 
CLOCK RESET ZERO SET TIME 

DELTA 
UPDATE 

-11 Sec 
-11 Sec. 
-4 Sec 

0 

-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 

0 .  

-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 eelected 
Changed from a timer in 

primary computer to a 
timer in secondary corn;. 
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 
~ i k r  A update 

- 
Enclosure 



STRIP NR DOY EXPT I ME YAW P I T C H  ROLL O F F  MODE 



EXPT I ME YAW P I T C H  ROLL OFF MODE 



DOY 
150 
150 
150 
150 
150 
150 
150 
150 

150 
150 
150 
150 
150 
150 
150 
150 

150 
150 
150 
150 
150 
1 SO 
150 
150 

150 
150 
150 
150 
150 
150 
150 
150 

150 
150 
150 
150 
150 
150 
150 
150 

EXPT 1 ME 
40 25 
5.50 
0025 
2.00 
1.25 

10.00 
5000 

40000 

YAW 
375 . 
440 
480 
480 
480 
480 
480 
480 

480 
480 
671 
671 

. 671 
671 
671 
671 

671 
671 
639 
639 
639 
639 
639 
639 

639 
639 

-9170 
-917. 
-917. 
-917. 
-9170 
-9170 

-814. 
-9170 
-9170 
-9170 
-9170 
-9170 
-9170 
-9170 

PlTCH 
355 . 
281 

-491 
-49 1 
-491 
-491 
-49 1 
-49 1 

-49 1 
-49 1 

44 . 
44. 
44 . 
44 . 
44. 
44 . 
44 . 
44. 
22 . 
22. 
22 . 
22. 
22 . 
22. 

22. 
22. 
25 
25 
25 
25 
25 
250 

252 
4 . 
4. 
4 . 
4. 
4. 
4. 
4. 

ROLL 
1 0789 
10789 
-4259 
-4259 
-4259. 
-4259. 
-4259 
-4259 

-4259 
-4258. 
-1344. 
-1344. - 1344. 
-1344. - 1344 . 
-1344. 

-1342. - 1342 
-1341 
-1341 - 1342 
-1341 
-1341 
-1341 

-1341. 
-1341. 
10718. 
10718. 
10720 
10720 
10720 
10720 

10719. 
10719. 
10719. 
107190 
10719. 
10719. 
10719. 
10719. 

OFF MODE 
501 9001 
500 0001 
500 0101 
500 0101 
500 @I01 
500 0101 
500 9101 
500 0101 



1 
S T R I P  NR DOY HR/MN/SEC EXPT 1 ME YAW P I T C H  OFF MODE ROLL 



1 
STRIP  NR YAW P I T C H  ROLL OFF MODE 



EXPT I ME 

640.00 
2.50 

10.00 
10.00 
40 . 00 
40 00 

160.00 
160.25 

638.00+ 
2.50 

10.00 
8.00+ 

40 00 
40.00 

160.00 
159.75 

640 00 
4.00 

16.00 
16.00 
64 00 

8.00 
0.25 
2.50 

1.25 
10.00 
5.00 

40 00 
19.75 

160100 
2.50 
0.25 

10.00 
1 0.25 

40.00 
5.00 

160.00 
20 00 
0.25 
2.50 

YAW 

-950 
-950 
-950 
-950 
-950 
-950 
-950 
-950 

-950 . 
-950 
-950 
-950 
-950 
-950 
-950 
-950 

-950 
-950 
-950 
-950 
-950. 
-950 
-762. 
-762. 

-762 
-762 . 
-762 . 
-762. 
-762 
-762 
-734. 
-734 . 
-734 . 
-734. 
-734. 
-734. 
-734. 
-734. 
-326 
-326 

P I T C H  

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Om 
0. 
0. 
0. 
0. 
0. 

-267. 
-267. 

-267. 
-267. 
-267. 
-267. 
-267. 
-267. 
-296 
-296 

-296 
-296 . 
-296 
-296 . 
-296 . 
-296 . 

552 . 
552. 

ROLL 

- 1 0668. - 10668 
-10668. 
-10668. 
-10668. - 10668 
-10668. 
-106690 

-10668. 
-10668. 
-10669. - 10668 - 10669 - 1 0668 
-10668. 
-106680 

- 10669 - 10668 . 
- 1  0668. 
-10668. - 1 0668 
-10668. - 10522 
-10522. 

-1 0522 
-10522. 
-105220 - 10522 - 10522 - 10522 
-10522. 
-10522. 

-10522. - 10522 
-10522. 
-10522. 
-10521. 
-10522. 

8490 
8490 

OFF MODE 



1 
STRIP NR 
16 31-1 
16 31-2 
16 31-3 
16 31-4 
18 31-5 
18 31-6 
16 31-7 
18 31-8 

EXPT I ME 
1025 

10.00 
5000 

40.00 
19.75 

159.75 
2050 
0.25 

10.00 
1025 

39.75 
5000 

160.00 
20.00 

0.00 
2.25 

2050 
0025 

10.00 
1.25 

40.00 
5.00 

160.00 
20 . 00 

0025 
2050 
1025 

10.00 
5.00 

40 00 
19.75 

159.75 

5.75 
59.00 

2.50 
0025 

10.00 
1.25 

40.00 
5000 

YAW 
-326 
-326. 
-326 
-326 
-326 
-326 

190 
19. 

19. 
19. 
19. 
190 
190 
190 

-350 
-350 

455. 
455. 
455 . 
455 . 
455. 
455. 
455. 
455. 

540 
540 
540 
540 
540 
540 
540 
540 

377. 
564 
1700 
170. 
1700 
1700 
170. 
1700 

P I T C H  
552 
552 
552 
552 
552 
552 

-679. 
-679 

-679 
-679 
-679 
-679 
-679. 
-679 
481 
481 

261 
261 
261 
261 
261 
261 
261 
261 

-76 
-76 
-76 
-760 
-76 
-76 
-76 
-76 

-199. 
4. 

194. 
1940 
1940 
194,. 
194. 
1940 

ROLL 
8490 
8490 
8490 
8490 
8490 
8490 

-4046. 
-40460s 

O F F  MODE 
50. 0101 
500 0101 
50. 0101 
50. 0101 
500 0101 
0 0101 
50. 0101 
50. 0101 



1 
S T R I P  NR EXPT I ME 

159.75 
19.75 
O.?5 
2.50 
1.25 
10.00 
4.00 
40.00 

20.00 
160.00 
2.50 
0.25 
10.00 
1.25 

40.00 
5.06 

160.00 
12.75 
0.25 
2.50 
1.25 
10.00 
5.00 
40 00 

20.00 
160.00 
2.50 
0.25 
10.Oc' 
1.25 

40.00 
1 moo* 

160.25 
20 01) 
0.25 
2.50 
1.25 
10.00 
5.00 
39.75 

YAW 

170. 
170. 
90 
90 
90 
90 
90 
90 

90 
90 
32 
32 
32 
32 
32 
32 

32 
32 
-10. 
-10. 
-10. 
-10. 
-10. 
-10. 

-10. 
-10. 
-37. 
-37. 
-37. 
-37. 
-37. 
-37. 

-37. 
-37. 
-851 
-851 
-851 
-851 
-851. 
-85 1 

P ITCH 

194. 
194r 
165r 
165. 
165. 
165. 
165. 
165. 

165r 
165. 
241. 
241. 
241. 
241. 
241 
241. 

241. 
241. 
-SO r 
-50. 
-50 r 
-50. 
-50 r 
-50 

-50 r 
-50 
-896. 
-896 r 
-896 r 
-896 r 
-896 r 
-896 r 

-8960 
-896 
-220 
-22r 
-22 b 
-22. 
-22. 
-22. 

ROLL 

10232 
10232 
10406 
10406 
10406 
10406. 
10406. 
10406. 

10406 
10406 - 10457 

-10457. 
-10457. 
-1 0457. 
-10457.S - 1 0457 
-10457. - 10457 
-10795. 
-10795. 
-10795. - 10795 
-10795. 
-10507. 

-105070 - 10508 
-5033 
-5033 8 
-5033 
-5033. 
-5033 
-5033 

-5033 
-5033. 
9745.8 
9745. 
9745. 
9745. 
9745.8 
9745 

OFF MODE 



1 
STRIP  NR DOY HR/MN/SEC ROLL EXPT 1 ME YAW P ITCH OFF MODE 

50. 0101 
50 .  0101 
50. 0101 
50. 0101 
50. 0161 
5 0 .  0101 
SO. 0101 
50. 0101 



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



1 
STRIP  NR DOY EXPT I ME P I T C H  

119 .  
1 1 9 0  
119 .  
1 1 9 0  
119 .  
119 .  
8 1 0  
8 1 .  

8 1 .  
8 1 0  
8 1 .  
8 1 .  
8 1  
8 1 0  

110 .  
110 .  

110 .  
1 1 0 0  
110 .  
1 1 0 .  
1 1 0 .  
110 .  
29 
29. 

29. 
29 
29 
29 
29 
29. 

- 1 3 7 .  
- 137 .  

- 137 .  
- 1 3 7 0  
-137 .  
- 137 .8  
- 137 .  
- 1 3 7 0  
-137 .  
-137 .  

ROLL OFF MODE 



020-245 
OLUME 1 

1 
S T R I P  NR DOY EXPT I ME YAW P I T C H  ROLL OFF MODE 

50. 0101 
S O .  0101 
50. 0101 
50. 0101 
50. 0101 
50. 0101 
50. 0101 
50. 0101 



120-245 
OLUME 1 

1 
STRIP NR DOY EXPT I ME 

0.25 
10.00 

1.25 
40.00 

5.00 
160.00 
20.00 
39.50 

4.50 
0.25 
2.50 
1.25 

10.00 
5.00 

40.00 
19.75 

16fl.00 
2.50 
0.25 
9.50 
1 e25 

40.00 
5.00 

160.00 

19.75 
0.50 
2.50 
1 a25 

10.00 
5.00 

40.00 
20.00 

159.75 
0.25 
2.50 
1.00 

10.00 
5.00 

40.00 
20.00 

YAW 

216. 
216. 
216. 
216. 
216. 
216. 
216. 

-394 . 
-581 
-587. 
-587 . 
-587. 
-587. 
-587. 
-587. 
-587. 

-587. 
-587. 
-587. 
-587. 
-587 
-587 
-5870 
-587. 

-587. 
-94 1 
-94 1 . 
-94 1 . 
-94 1 
-94 1. 
-94 1 . 
-941 

-94 1 
-94 1 
-94 1 
-941 
-94 1 
-94 1 
-94 1 . 
-94 1 . 

PITCH 

-57. 
-57 . 
-57 . 
-57. 
-57. 
-57. 
-57. 

-425 

-65 1 . 
-29 
-29 . 
-29 . 
-29 
-29 
-29 
-29 

-29. 
-29. 
-29. 
-29 
-29 
-29 . 
-29 
-29 

-29 . 
0 . 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0. 

ROLL 

-8063. 
-8063 
-8063 
-8663. 
-8063. 
-8063. 
-8063 

-10791 

-1 0791 
-10044. 
-10045. - 10058 
-10091 . 
- 1  0091 
-10196. 

-9867 . 
-7631 . 
-9485 
-9484. 
-9485 
-9485 
-9484 . 
-9484 
-9484 

-9484. 
10745. 
1 0745 a 

1 0745 . 
10745 
10745. 
1 0745. 
10745 

10745 
1 0745 
10745 
1.0745. 
1 0745 
1 0745 . 
10745 . 
10745 

OFF MODE 



I 
STRIP  NR EXPT 1 M E  P 1 TCH ROLL OFF MODE 



1 
S T R I P  NR EXPT 1 ME 

639.75 
2.50 

10.00 
10.00 
40 00 
40.00 

160.00 
159.75 

640 00 
4.00 

16.00 
12.00 
64.00 
64 00 

256 00 
256 00 

123.50 
2.50 
0.25 

10.00 
1.25 

40 00 
5.00 

160.00 

19.75 
0.25 
2.50 
1.25 

10.00 
5.00 

40.00 
19.75 

160 00 
4.50 

39.50 
0.00 
2.50 
0.50 
0.25 
2.50 

YAW 

-946 
-946. 
-946 r 
-946 
-946 
-946 
-946 
-946 

-946 
-946 
-946. 
-946 
-946 
-946 
-946 
-946 

-946 
-940 
-940 
-940 
-940 
-940 
-940 
-940 

-940 
224 
224 
224 
224 a 

224 
224 
224 

224 
315. 
316. 
879 
879 
879 

-931 
-93 1 

P I T C H  

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
489. 
489 
489. 
489 
489 
489 
489. 

489. 
-435. 
-377. 

-56 
-560 
-56 r 
-75 
-75 

ROLL 

10751 
10751 
10751 
10751 - 1 0697 

-10697. - 1 0697 
-10697. 

- 1 0696 
-10696. 
-10696. - 1 0696 
-10695. - 10696 
-10695. 
-1  0695 

-10695. 
10401 
10401 
1 0402 
10401 
10401 
10401 
10401 

10401 
-5405 
-5405. 
-5405 
-54 05 
-5405 
-5405 
-5405. 

-5406. 
9928 
9926 

-102400 
-10241. 
-10240. 
-9762 
-9762 

OFF MODE 

50. 0101 
50. 0101 
50, 0101 
50. 0101 
50. 0101 
50. 0101 
SO. 0101 
50. 0101 



1 
STRIP NR DOY EXPT 1 ME YAW 

-931 
-931 
-931 
-931 
-931 
-93 1 
-934 . 
-934. 

-934. 
-934. 
-934. 
-934. 
-934. 
-934 . 
-9160 
-916. 

-916. 
-916. 
-916. 
-9160 
-916. 
-916. 
590 
590 

590 
590 
590 
590 
590 
590 
571 
571 

571 
571 
571 
571 
571 
571 
380 
380 

PITCH ROLL 

-9762 
-9762 
-9762 
-9762 
-9762 
-9761 
-9760 
-9760. 

-9760 
-9760 
-9760 
-9760 
-9760 
-9760 
-9759. 
-9759 . 
-9759 . 
-9759 . 
-9759. 
-9759 . 
-9759. 
-9758 
10186. 
101B6. 

101860 
10186. 
10186. 
10186. 
10187. 
10187. 
10187. 
10187. 

10187. 
101870 
10187. 
101880 
101880 
10188. 
8269 
8269 

OFF MOD€ 

50. 0101 
50. 0101 
500 0101 
50. 0101 
50. 0101 
500 0101 
50. 0101 
So. 0101 



1 
S T R I P  NR EXPT I ME YAW P  ITCH 

-586 
-586 
-586 
-586 
-586 
-586 
-905 
-905 

-905 
-905 
-905 
-905 
-905 
-905 
-905 
-905 

-905 
-905 
-905 
-905 
-905 
-905 
400 
264 

40. 
40. 
40. 
40 
40. 
40. 
40. 
40 

1. 
1 
1 
1. 
1 . 
1 . 
1. 
1. 

ROLL OFF MODE 



S T R I P  NR EXPT 1 ME YAW P I TCH ROLL OFF MODE 



EXPT I ME 

Om 00* 
2.50 
1.25 

1 0.00 
4.50 

40 00 
18.00+ 

159.75 

VAW 

844 
844 
844 
844 
844 
844 
844 
844 

850 a 
850 
850 
850 
850 
850 
850 
850 

940 
940 
940 
940 
940. 
940 
940 
940 

65 
65 
65 
65 
65 
65 
65. 
65 

922 
922 
922 
922 
922 
922. 
922 . 
922 

P I T C H  

-325. 
-325 
-325 
-325. 
-325 
-325 a 

-325 
-325. 

-292 . 
-292. 
-292 
-292 
-292 . 
-292. 
-292. 
-292. 

59 . 
59 . 
59. 
59. 
59 
59. 
59 . 
59 . 

-474. 
-474. 
-474. 
-474. 
-474. 
-474. 
-474. 
-474. 

47. 
47. 
47. 
47. 
47. 
47. 
47. 
47. 

ROLL 

- 1  0365. 
-10365. 
-10365. - 1 0365 . 
-10365. 
-10365. 
-10365. 
-10365. 

-10366. 
-1  0366. 
-10366. 
-103660 
- 1  0366. 
-10366. - 1 0366. - 1 0366 

-9940 
-9940 
-9940 
-9940 
-9940 . 
-9940 . 
-9940 
-9939. 

-6382 a 

-6382 . 
-6382 . 
-6382 . 
-6382. 
-6382 . 
-6382 . 
-6382 S 

-99 15 
-9915. 
-9915. 
-9915.8 
-9915. 
-9915. 
-9915. 
-9915. 

O F F  W O E  



$20-245 
OLUME 1 

1 
STRIP NR HR/MN/SEC EXPT I ME YAW P I T C H  ROLL OFF MODE 



1 
S T R I P  NR DOY EXPT I ME 

0050 
2050 
1.35 
8025 
5000 
40006 
20 . 00 
160.00 

2050 
10.00 
10.00 
40 00 
39050 
160.00 
160.00 
640 00 

2050 
10.00 
10.00 
40 00 
40 00 
160.00 
160.00 
4290 00 

463.00 
2050 
0025 
10.00 
1.25 

40.00 
5000 

160.00 

190 75 
0025 
2050 
1.25 
10.00 
5000 
40.00 
19.75 

YAW 

906 
946 
946 
946 
946 
946 
946 
946 

946. 
946 
9460 
946 
946 
946 
946 
9460 

9460 
946 a 
946 
946 l 
946 
946 
946 
946 

234 
234 
234 
234 
234 
234 
234 0 '  

234 

234 
2160 
2160 
2160 
2160 
2160 
2160 
2160 

P ITCH 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
06 

0. 
0. 
0. 
0 . 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0 . 
0. 

-2400 
-240 
-240. 
-240 
-2400 
-24 0 
-2400 
-2400 

-240. 
-240 
-2400 
-240 
-2400 
-2400 
-2400 
-240 

ROLL 

-10105. 
-10105. 
-10105. 
-10105.0 
-10105. 
-10104. 
-10105. 
-10104. 

-10105. 
-10104. 
-10104. 
-10103. 
-10103. 
-10103. 
-10103. 
-10101 . 
-10101 l 
-10101. 
-10101 . 
-10101 . 
-10101 . 
-10100. - 10099 
-10097. 

10704 
10704 
10704 
10704.0 
10704 
.lo704 
10704 
10705. 

10705. 
1 0705 
10705 
10705 
1 0705. 
10705 
10705 
10705 

O F F  MODE 

50. 0001 
SO. 0101 
50. 0101 
500 0101 
50. 0101 
500 0101 
500 0101 
50. 0101 



il 
STRIP fW EXPT I ME 

159.75 
0.25 
2.50 
2.00 
5.00 

43.00 
2.50 
0.008 

10.00 
1.25 

40.00 
5.00 

160.00 
20.00 

0.50 
2.50 

1.25 
10.00 
5.00 

40.00 
20.00 

160.00 
2.50 
0.25 

10.00 
1.25 

40.00 
5.00 

159.75 
19.75 
0.25 
2.50 

1.25 
10.00 
4.75 

40.00 
20.00 

160.00 
2.50 
0.25 

YAW 

216. 
-389. 
-389. 
-389. 
-389. 
-365 

235 
235 

235 
235 
235 
235. 
235. 
235 
235 
235 

235 
235. 
235 
235 
235 
235 
235 
235. 

235 
235. 
235 
235 
235 
235 
235 
235. 

235 
200. 
235 
235 
235 
235 
235 
235. 

P I T C H  

-240. 
400. 
400. 
400 
400. 
412. 

-229. 
-229. 

-229 
-229 
-229 
-229 
-229 
-229 
-229. 
-229. 

-229 
-229 
-229 
-229. 
-229 
-229 
-229 
-229 

-229 
-229. 
-229. 
-229. 
-229 
-229 
-229. 
-229. 

-229. 
-229 
-229 
-229 
-229 
-229. 
-229 
-229 

ROLL 

10706 
1 0799 
10798. 
1 0799 
1 0799 
10799. 
10776. 
10777. 

10776 
10777. 
1 0776 
10777. 
10776. 
1 0777 
1 0776 
1 0776 

10776. 
1 0777 
1 0776 
1 0776 
1 0776 
1 0762 
1 6763 
1 0762 

1 0763 
1 0763 
1 0763 
1 0763 
1 0763 
10764 
1 0764 
10764 

10764 
10764 
10764 
10764.8 
10765. 
1 0766 
10765 
1 0765 

O F F  MODE 



CI w m d H H m m H C  I I d d m H H d  H H H m m - d m  d H d H H C H m  m H H d m m m m  

VI b 0 0 0 0 0 0 0 0  O C C O O O O O  O C C C C O C O  O O O O C O O C  G O O 0 0 0 0 0  
a - W  0 m m m m m ~ m m  - e - m m ~ d m m  m m e m c u ~ m  r m m c - c m r  r r m - m - - d  

r 0 0 0 0 0 0 0 0  G C O O O O O O  O O C C C O C O  O O O O C O C O  0 0 0 0 0 0 0 0  

0-I 
CVO (R ........................................ - (L 0 0 0 0 0 0 0 0  C C c O O O O O  O O O C C O C O  O O O C C o O c  0 . 0 0 0 0 0 0 0  

C m m m m n n m u ?  n n m m m n n m  m m m m m m m u l  n n n m n n n n  m n n n m m m n  
0 

2 - N m U n Q P a  - N ( 9 Q l n 9 P a  ~ N o U n 9 P a  m N l ' l U n 9 P I X I  a N m U U 9 P a  
I I I I I I I I  l l l l l J l l  1 1 1 1 1 1 1 1  1 1 1 1 1 1 1 1  I I I I I I I : l  a - - - - - - . - -  N N N N N N N N  n o n o o m m o  u a u e a e e e  ~ ~ n n n n n m n  

m - m m H m m d m  m m - m - m - m  m H - m m d - -  d . - ( m R m m R m  U m m U R - l d -  

[r ' m m r . n r . r . m C I  R - C r r m d m R -  d m  u m r r - m n r r -  

m m m m m m m m  m m - m m m m m m  m m m m m m m m  m m m m m m m m  m m m m m m m m  
V) m m d d d d m R  - H - d u d d d  m m d m m - m d  d m m m H m H m  d m m - d d - 6  



EXPT 1  ME YAW P I T C H  
1 

STRIP  NP ROLL 

-51 18. 
-51 18. 
-51 18. 
-51 18. 
-51 18. 
-51 18. 
10192. 
10192. 

10192. 
10192. 
10192. 
10192. 
101920 
10192. 
10193. 
10193. 

10193. 
10193. 
10193. 
10193. 
10193. 
10193. 
-9308 
-9308 . 
-93080 
-9308. 
-9308. 
-9308. 
-9308 . 
-9308. 
-9308. 
-9308.6 

-9308 
-9308 . 
-9308 
-9308. 
-9308 . 
-9308 
-9480 
-9482 . 

OFF MODE 



1 
STRIP NR DOY 

163 
163 
163 
163 
163 
163 
163 
163 

163 
163 
163 
163 
163 
163 
163 
163 

163 
163 
163 
163 
163 
163 
163 
163 

163 
163 
163 
163 
163 
163 
163 
163 

163 
163 
163 
163 
163 
163 
163 
163 

EXPT I ME YAW 

506 
5050 
5060 
506 
5060 
5060 
5110 
5110 

51 1 
511. 
511. 
51 1 
5110 
5110 
5170 
5170 

5170 
5170 
5170 
5170 
5170 
5170 
151 
151 

151 
151 
151 
151 . 
1510 
151 
151 
200 . 
200 . 
200 . 
200 . 
200 . 
200 . 
200 . 
200. 

- 1  . 

P I T C H  

224 
224 
224 
224 
224 
224 
224 r 
224 

224 
224 
224 
224 
224 
224 
224 
224 

224 
224 
224 
224 
224 
224 
1570 
1570 

1570 
1570 
157. 
157. 
1570 
1570 
1570 

-1860 

-186. 
-1860 
-186. 
-1860 
-1860 
-l€360 
-186. 
-274 

ROLL 

-9480 
-9480 
-9480 
-9480 
-9486 
-9480 
-9475 
-9476 

-94760 
-9476. 
-9476. 
-9476 
-9476 
-94760 
-9476 
-9476 

-9475 . 
-94760 
-9474. 
-9475 . 
-9474 . 
-9474 . 
-3480 
-3480. 

-3479. 
-3479. 
-3479. 
-3480 
-3479. 
-3479. 
-3480 
-8413,s 

-8413. 
-8413. 
-84 13 
-8412. 
-8412. 
-84130 
-8412. 
9553 . 

OFF MODE 



1 
STRIP NR DOY EXPT 1 ME YAW P 1 TCH ROLL OFF MODE 



C( d C I H d d . 4 -  m d C - d d m d  - d d d d - d d  H H H H d d H d  C d d - d H m m  

Ln 0 c G C C 0 0 0 0  O O O C C O C O  0 0 0 0 0 0 0 c  C C O O O O O C  C C O C O O O O  
4 - W  C C C O C O O O O  O O C C C C C O  O C O O O C - -  - r - - r - O O  C C O C O O O O  

5 O C ~ G C O O O O  O O O O O O C O  0 0 0 0 0 C 0 0  0 0 0 0 0 0 - - - -  - - d - - - d r d d  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
IL 0 0 0 0 0 0 0 0  O O O C O O O O  O C O C O C G O  C 0 0 0 0 0 N N  N N N N N N Q Q  
L UlUlU7UlKl lnUl ln KlKl lnU7UtU7nKl  K l n m m K l n M l f l  U t U l U l K l U 7 K l d d  - - - - - - - I 1  
0 I I  1 1  1 1 1  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3 9 9 9 9 9 9 9 9  9 9 9 9 9 9 9 9  9 9 9 9 9 9 0 0  0 0 0 0 0 0 N N  N N N N N N N N  
a o o c o o o o o  o o o o o o o o  o o o o o o c o  O O O O O O Q Q  ~ U Q U Q ~ U Q  
> N(U(UNNNNN N N N N N ( U N N  N N N N N N 9 9  9 9 9 9 9 9 0 ~ 0 1  6 0 0 1 Q I 0 1 0 1 ~ O I  

I I  1 1 1 1 1 1 1 1  

* (A 
W 0 0 ~ C 0 l n 0 0  0 0 0 0 n 0 0 0  C 0 0 u l 0 0 ~ 0  l n 0 0 0 0 0 0 0  C l n 0 0 0 0 0 u l  r o o ~ o o r o o  o o o o r o o o  o o o r c o ~ w  ~ o o o o o l n o  c c u c o o l n n ~  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
b N N N N N - N ( U  N N N N - c u N N  N N N - - N d O ( U  - 0 u l 0 0 0 N 0  0 - 0 0 0 0 N 0  
a - e r v a  .- 0 9 -  
X m d 

W 

a ~ a - - - - - d  -cI-.--HH H H ~ I - - C I  w - - ~ - H ~ ~  C ~ ~ ~ - - m -  

I- m f f i m m m m m m  m m m m m m m m  m m m m m m m m  m m m m m m m m  m m m m m m m m  
d d - - d - a -  H d m - d d - d  - - d d - . a . . I -  - d d - - . . a - -  " m d d d d - d  



1 
STRIP  NR DOY EXPT I ME YAW P I T C H  ROLL OFF MODE 



EXPT 1 ME YAW P I T C H  O F F  MODE ROLL 

5673 
5673 
5673 
5673 
8800 
8802 
8801 
8800. 

8800 
8801 . 
8802 
8802 
8804 
8805 
8805 
8805 

8805 
8805 . 8 
8806 
F1807 
8809 
8770 
8770 
8770 

8770 
8770 
8770 
8770 
8770 
8708 
8708 
8708. 

8708 
8708 
8708 
8708 
8708 
8712. 
8712. 
8712. 



EXPT I ME YAW P ITCH ROLL 

87120 
8713. 
87130 
87140 
8714. 
8772 
8772 
8772 

8772 
8772 
8772 
8772 
8772 

10472 
10472 
10472 

10472 
10472 
10472. 
10473 
104730% 
1 0472 
10473 
10472 

10473 
10472 
10472 
10472 
10472 
-4675 
-4675 
-4675 

-4675 
-4709 
-4709. 
-4898 
-48980 
-4920 
-4869 
-4860 

OFF MODE 



120-245 
OLUME 1 

1 
STRIP  .NR DOY OFF MODE EXPT I ME YAW P I T C H  ROLL 



EXPT 1 ME YAW P I T C H  ROLL OFF MODE 

so 
5 0 0  
5 0  
50. 
So. 
so. 
50. 
50. 



11 
STRIP  NR DOY EXPT I M E  YAW P l TCH ROLL O F F  MODE 



'I 
S T R I P  NR DOY HR/MN/SEC EXPT IME O F F  MODE YAW ROLL 



C( W m m m m m m m m  m m m m m m m -  m m M m m m m m  m m m m d d m m  M d d m d m m m  
V\ 0 m m d m - m m c  C m m m m d H m  m m m m m m u m  m m m m m m m m  d m m m m m m m  
4 - W  0 O O O G O O O C  C C O C O O O O  O C C O O O C O  O O O C C G C O  C O O 0 0 0 0 0  z G O O O O O C O  C O G O O O O O  O G O O O G C O  O O O O O O C C  0 0 0 0 0 0 0 0  

........................................ a5 
C C 0 m 0 0 0 0 0  C c O C O O O O  O C O C C C O O  O O O O O O O C  O O O O O O O C  
C m m a m l n m m m  m m m m m m m m  m m m m m m m m  l n m m m f i m m m  m m m m m m m m  
0 

........................................ 
J - - - - m d - m  - - - - m o o 0  ~ o o o o o o o  o ~ r ~ ~ r r r  r r m m m e e e  
J N N N N N N N N  N N N N N - - N c u  N N N N N ~ - - -  - @ d - - m m m  m - - m m m m m  

N N c u N N N N N  N N N N N N N N  N N N N N N N N  N C U N N N N N N  N N N N N N N N  8 0 0 0 0 0 c 0 0  0 0 0 G 0 0 0 0  O O O O O O C O  O O O C c O O O  0 0 0 0 0 0 0 0  
m m - m - m m c  m m m m m m m m  m m m m m - m m  m c m m m m m m  m - m m m m m m  
1 1 1 1 1 1 1 1  l l l l l l l t  1 1 1 1 1 1 1 1  1 1 1 1 1 1 1 1  1 1 1 1 1 1 1 1  

........................................ 
3 0 0 0 0 0 0 0 0  0 0 0 0 0 0 0 0  O O C O O O O O  O O O O O C O O  0 0 0 0 0 0 0 0  a H d 1 M m m - d  H C m H d H H m  H d d m H d - d  H d d m m M H H  d m M d H m m m  

> U Q Q Q U Q U Q  U Q U Q Q U Q Q  Q U b e U Q U b  U Q I U U Q Q Q  e Q U U b U b b  
1 1 1 1 1 1 1 1  1 1 1 1 1 1 1 1  1 1 1 1 1 1 1 1  I I I I I I I I  1 1 1 1 1 1 1 1  

~ 0 l n m 0 0 0 0  m o m m o m 0 0  0 m 0 ~ 0 0 0 m  0 0 m 0 l f l m C O  o m m m m o o m  
u r o r ~ o m m o  c u m r c u m r m o  m ~ c c \ r m m t r ; r  m o c u m r r m o  m ~ ~ r r o o c u  . ....................................... W 
a m ~ m 9 ~ ~ m ~  m o o ~ c u r o o  ~ ~ ~ r c n m m m  C O - O ~ Q ~ ~ D  - - ~ ~ B D O N N  
\ - ( U Q U Q Q  - 0 r 1 F l m V I  ----NU H N ( U N U  . - d N N N U ) @ - .  z \ \ \ \ \ \ \ \  \ \ \ \ \ \ \ \  \ \ \ \ \ \ \ \  \ \ \ \ \ \ \ \  \ \ \ \ \ \ \ \  
E 9 9 9 9 9 9 P P  P P P P P P P a  Q ) Q ) t D U I Q ) Q ) O O  O O N N N N Q Q  U Q 9 9 9 9 Q ) a  
\ ~ ~ N N N N N N N  N N N C U N N N N  N N N ~ J N N ~ ~  m m m m m m m m  m m m n n m m n  
a \ \ \ \ \ \ \ \  \ \ \ \ \ \ \ \  \ \ \ \ \ \ \ \  \ \ \ \ \ \ \ \  \ \ \ \ \ \ \ \  
I Q Q Q Q Q U Q Q  Q Q Q d Q b b Q  b Q b U U Q U Q  Q Q Q Q Q Q Q Q  Q Q U U Q Q Q Q  

~ d m m m m m m  m m m m m d m m  m m m m c d - m  m m m m m d c m  m H d m m m m c  

u z ~ c u m * t n a r a  H c u m ~ n a r a  d ~ m u t n a r a  m c u m ~ m a r a  d ~ m e m a r a  
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  

m H d - - d m d  N N N N N N R J N  m m m m m m n m  u ~ e ~ e a u a  m m m n n m m m  5 r r r r ~ r r r  r r r r r rPr  r r r r r r r r  P r r r r r r r  P r P r P r r p  a C m m m u m m d  m d m m m m d d  d d d C m H - m  m d m d m m m m  m d m m d m m m  

I- m m m m m m m m  ~ m m m m ~ m m  m m m m m m m m  m a m m m m m m  m c a m m m m m m  a m d d d U m d . 4  dd.4.4ddd.4 m m d m m m m d  d d . d m d m m . 4  H d d d d d m m  





1 
STRIP  NR EXPT 1 ME 

20 . 00 
160.00 
2050 
0025 
10.00 
1025 

40 00 
5000 

160.00 
20 . 00 
0050 
2050 
1025 
10.00 
5000 
40.00 

20 . 00 
160.00 
2.50 
0.50 
10.00 
1.25 

40 00 
4.75 

160.00 
20.00 
0.50 
2.50 
1025 
10.00 
4.75 
40 00 

20 . 00 
160.00 
2050 
0050 
10.00 
1025 

40000 
5 0.00 

YAW 

-362 
-362 

1. 
1 . 
1 . 
1 . 
1 . 
1 . 
.1 . 
1 . 

-74 . 
-74 . 
-74 . 
-74 . 
-74 . 
-74 . 
-74. 
-74. 
377. 
377. 
377. 
377. 
377 . 
377. 

377. 
377. 
-66 
-660 
-66 
-66 . 
-66 
-66 

-66 
-66 
leg. 
1890 
1890 
1890 
1R9. 
1890 

P ITCH 

-464 
-464 r 
-5090 
-509 
-5090 
-5090 
-509 . 
-509 

-5090 
-509 
-400. 
-4000 
-400. 
-400 
-4000 
-400r 

-400 
-400 
321 
3210 
321 
321 
3210 
321. 

321. 
321 
-394. 
-394. 
-394. 
-394. 
-394 . 
-394. 

-394 . 
-394 . 
-460 
-460 
-460 
-460 
-460 r 
-4600 

ROLL 

-9548 
-9546 
6937 
6937 
6937 
6937 
6937 
6937 

6869 
6869 
6870 
6871 
6871 
6871 
6871 
6871 

6871 a 
6871 
-6484 
-6484 
-6484 
-6484 
-6484 
-6483 

-6482 
-6484 
6393 
6393 
6393 
6393 
6393 
6393 

6393 
6393 
7490 
7503 
7446 
7472 
74160 
74160 

OFF MODE 

so. 0101 
500 0101 
500 0101 
500 0101 
500 0101 
500 0101 
50. 0101 
500 0101 



1 
S T R I P  NR DOY 

166 
166 
166 
166 
166 
166 
166 
166 

166 
166 
166 
166 
166 
166 
166 
166 

I 66 
166 
166 
166 
166 
166 
166 
166 

166 
166 
166 
166 
166 
166 
169 
166 

166 
166 
167 
167 
167 
167 
167 
167 

EXPT I ME 

159.50 
19.75 
0.25 
2.50 
1 .SO 

10.00 
4.75 

40.00 

20 r 00 
160.00 

2.50 
0.25 

10.00 
1 m25 

40 00 
5.00 

160.00 
19.75 
0.50 
2.50 
1 e25 

10.00 
5.00 

40 00 

19.75 
160mOC) 

2.50 
Om25 

10.00 
1 m25 

40.00 
5.00 

160.00 
20.00 

0.50 
2eFj(! 
1 e25 

10.00 
5.00 

40 00 

YAW 

189. 
189. 
436. 
436. 
436. 
436. 
436 
436. 

436 
436. 
436. 
436. 
436. 
436. 
436. 
436. 

436. 
436. 
436. 
436 
436. 
436. 
436. 
436. 

436. 
436. 

-244 
-244 
-244 
-244 
-244 
-244 

-244 
-244 

139. 
139. 
139. 
139. 
139. 
139. 

P I T C H  

-460 
-460 
-210. 
-21n. 
-210. 
-210. 
-210. 
-210. 

-210. 
-210. 
-2101 
-210. 
-210. 
-210. 
-210. 
-210. 

-210. 
-210. 
-210. 
-210. 
-210. 
-210. 
-210. 
-210. 

-210. 
-21 0. 
-235 
-235 
-235. 
-235 
-235 
-235 

-235 
-235. 
-240. 
-240. 
-240. 
-24 0 
-24 0 
-240 

ROLL 

7416. 
7416. 

- 1  0796. 
-10797. - 1 0796 
- 1  0797. 
-10796. 
-10795. 

-10795. 
-10795. 
-10793. 
-10793. 
-10793. 
- 1  0793. - 10793 - 10793 

- 1  0792. 
-10792. 
-10791 
-10791 
-10791 
-10791 
-10791 
-10791 

-10791 
-10789. 

-5386 
-5387 
-5386 
-5386 
-5386 5 
-5385 

-5384 . 
-5385 
1 0235 
1 0235 
10235 
1 0235 
1 0235 
10235.8 

O F F  MODE 



1 
S T R I P  NR EXPT I ME 

19.75 
159050 

2.50 
0.25 

10.00 
1025 

40 00 
5000 

160.00 
20.00 

603.75 
4.50 

39 50 
2050 
0025 

10.00 

1.25 
40000 
5.00 

160.00 
20 . 00 

0 . OO* 
2050 
1.25 

10.00 
5000 

40 00 
20 . 00 

160.00 
10050 
4.75 

39.00 

2050 
0.50 

10.00 
1.25 

40 00 
5000 

160.00 
20 . 00 

YAW 

1390 
1390 
1870 
1870 
1870 
1870 
1870 
1870 

1870 
187. 
264 
266 
210. 

150 
150 
150 

150 
150 
15. 
15. 
15. 

276 
276 
2760 

2760 
2760 
276. 
2760 
276 
240 
235 
2090 

-270 
-270 
-27. 
-270 
-270 
-270 
-27. 
-270 

P ITCH 

-240 
-240 
-1540 
-1540 
-154. 
-154. 
-154. 
-1540 

-1540 
-154. 

-10. 
225 
420 

-1820 
-182. 
-182. 

-182. 
-182. 
-182. 
-182. 
-182. 
-451 
-45 1 
-45 1 

-451 
-45 1 
-45 1 
-451 
-451 

296 
2460 
232 

-222. 
-222. 
-222 . 
-222. 
-222 . 
-222 . 
-222. 
-222 . 

ROLL 

1 0235 
102360 
10235 
10235 
10236. 
10235. 
1 0235 
1 0235 

10236 
1 0236 

-10799. 
-10799. 
- 1  07990 
- 1  07780 
-10778. 
-10778. 

-10778. 
-107780 
- 1  07780 

1 0753 
10753. 
9318. 
9318. 
9318. 

9318. 
9318. 
9318. 
9319. 
9321 

-107980 
-10797. 
-10796. 

10776 
1 0776 
10776 
10776 
10776.8 
1 0777 
10779. 
10780 

120-245 
OLUME 1 

O F F  MODE 
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1 
STRIP  NR DOY EXPT I ME 

2050 
0.25 
1.0 . 00 
1025 

36.00 
5000 

160.00 
20.00 

YAW 

-96 
-96 
-96 
-960 
-96 
-96 
-96 
-96 

P I T C H  

-306. 
-306. 
-3660 
-3060 
-3060 
-3060 
-306 
-3060 

O F F  MODE 
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ENGINEERING DATA BOOK - JSC 

During all of the manned phases of the Skylab Program, NRL main- 
tained a science console in the ATM Staff Support room at JSC. 
One of the duties of the NRL team member manning the science 
console was to record information in support of each frame of 
S082A and S082B film exposed by the astronauts or during un- 

attended operations. Experiment log books for each camera were 
used to record the time of each shutter opening (accurate to one 
minute of GMT), the day/night cycle number, the Joint Observing 
Program (JOP), step and building block number, the solar feature 
or target being studied, the exposure duration and wavelength and 

appropriate comments pertaining to individual frames as necessary. 

At the conclusion of the Skylab Program, the experiment log books 
were compared frame by 'frame with engineering data compiled at JSC 
and MSFC, and with each instrument's internal diode array informa- 
tion. The results for this film camera are tabulated at the end 
of this section. Each column is labeled on the .first page of the 
tabulation. The FILM STRIP.column is a permanently assigned frame 
number that identifies the mission and instrument as well as the 
sequence in which each frame was taken. All of the remaining 
columns were taken directly from the experiment log books and con- 
tain information in exactly the order described above. Comments 

from the experiment log books are recorded in Volume I of the 
NRL/ATM SO82 Exposure Catalog (BBRC Document No. 620-249). 

The glossary included in this section will identify all the 

abbreviations and symbols used as well as the name of each 
numbered JOP. 



6 2 0 - 2 4 5  
Volume I 

MED Book Glossa ry  

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

BSP 

BSX 

CAL 

CFiX 

EFR 

ELB 

FXX 

J O P  1 

JOP lA* 

J O Y  1 A - 1 "  

J O P  2 

JOP 3 

JOP 4 

JOP 5 

JOP 6 

JOP 7 

JOP 8 

JOP 9 

J O P  10 

JOP 11 

JOP 12 

J O P  1 3  

JOP 14 

JOP 15 

JOP 17 

JOP 18  

J O P  19 

J O P  20 

JOP 21 
J O P  2 4  

J O P  25 

B r i g h t  Spot  

B r igh 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 

Eas t  Limb 

Fi lament  and Number 

Chromospheric Network 

Near Sun Cen te r  (R <. ' ' .SR.)  

S t e p  One o f  JOP 1A 

Act ive  Regions 

F l a r e s  

Prominences 

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

Synop t i c  Observa t ions  . 

Atmospheric E x t i n c t i o n  

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

S o l a r  Wind 

Lunar L i b r a t i o n  Clouds 

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

C a l i b r a t i o n  

Night Sky Ob jec t s  

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

Coronal Holes 

B r igh t  Spot  

Comet Kohoutek 

Alfven Waves 

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

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

SO55 Maxi Ros t e r  
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J O P  26 

J O P  2 7  

K 

KC 

KN 

KT 

LBX 

LB 

LSX 

NCX 

NP 

OBS 

PXX 

QL 

QRx 

QR 
S 

SXX 

SC 

SGL 

SP 

UNA 

UNK 

VEL 

WLB 

XX 

Coronal and Chromospheric 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 Ce l l  and Number 

North Po le  

Observing Time f o r  Crew 

Prominence and Number 

Quiet  Limb 

Quiet  Region and Number 

Quiet  Region 

Shopping L i s t  Des igna t ion  

Shopping L i s t  and Number 

Sun Cente r  

S i n g l e  Ins t rument  Operat ion 

South Po le  

Unattended 

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 .  

* Sample - f o r  s p e c i f i c  J O P  and s t e p  d e f i n i t i o n s ,  s e e  
J O P  Summary Shee t s .  
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T I M F  JOP-ST PR TGT EXP WVL 

R A Y  29 
W A Y  2s 
MPY 29 
#AY 29 
MAY 2 9  
M A Y  29 
H A Y  2 9  
MAY 29 

0 2 0 - 1  04R 1 4  
0 2 0 - 1  046 1 4  
0 2 0 - 1  046  1 4  
0 2 0 - 1  04R 1 4  
02D-9. 040  1 4  
0 2 0 - 1  04P 1 4  
0 2 0 - 1  OVB 1 4  
0 2 0 - 1  049 1 4  

MAY 30 
MAY 3 p  
WAY 30 
MAY 30 
F A Y  3 0  
MAY 3fl 
MAY 30 
MAY 3fl 

MAY 3n 
MAY 3 0  
MAY 30 
P A Y  39 
Y A Y  3 P  
MAY 3f! 
MAY 3I) 
M A Y  3n 

MAY 3F 
WAY 3 C  
VAY 3fl 
WAY 3 0  
WAY 3 P  
MAY 30  
MAY 30 
MAY 30 

MAY 30 
Y A Y  31! 
M A Y  3 n  
MAY 3@ 
Y A Y  3fi 
MAY 3f! 
MAY 3 0  
MAY 3n 
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DATE T I M E  PR TGT EXP WVL 

P A Y  30 150:15:@7 
FAY 3C 150:15:47 
W A Y  3n 150:15:47 
MAY 3 0  15n:15:b7 
WAY 30 15!1:15:U7 
Y A Y  30 150:15:4B 
MAY 30 15(~:15:98 
PAY 3 P  151-):15:51 

PAY 3 n  15n:15:53 
M A Y  3n 150:15:53 
klAY 30 151-):15:53 
WAY 30 150:15:53 
MAY 30 15~ :15 :54  
V A Y  30 150:15:54 
M A Y  3 0  15~:15:54  
M A Y  3n 15n:15:55 

OJC 17 
05C 17 
05C 17 
OSC 17 
05C 17 
OSC 17 
OSC 17 
OSC 17 

M A Y  3n 15n:17:31 
M b Y  3 R  150:17:33 
M A Y  3n i ! j 0 : 1 7 : ~ 1  
M A Y  30 15n:17:12 
M A Y  30  15(?:17:12 
P A Y  3C 15~:17:12  
M A Y  30 150:17:13 
W A Y  3 0  150:17:15 

M A Y  3 P  15n:17:29 
V A Y  3f! 15~ :17 :29  
V 4 Y  30 15~:17:2"  
MAY 30 150:17:29 
W A Y  3n 150:17:Etl 
!WAY 30 150:17:30 
M A Y  3 0  15n:17:30 
Y A Y  30 150:17:31 

PAY 30 15@:17:51 
P A Y  30 150:17:53 
MAY 3 0 '  1.50:19:00 
MAY 3C! 150:19:01 
W A Y  30 150:19:01 
Y A Y  30 lSfl:19:nl 
N A Y  30 150:19:01 
M A V  3f? 150:19:01 

UNK 
UNK 

05A 17 
05A 17 
05A 17 
05A 17 
OSA 17 
05A 17 

V A Y  30 15n:19:@? 
Y A Y  3C 150:19:OP 
MAY 30 15n:19:Y.fl 
M A Y  30 150:19:1n 
W A Y  3n 15n:19:30 
MAY 3 0  150 t19 : l l  
Y A Y  3n 150:19:1! 
P A Y  3n ' i s0 :19:11  
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DPTE 

M A Y  t(l 
MAY 3 6  
WAY 3fl 
W A Y  3n 
M A Y  3 0  
P A Y  3n 
Y A Y  3n 
M A Y  3fl 

MAY 3 0  
M A Y  3 0  
M A Y  3I) 
M A Y  30 
M A Y  z n  
M A Y  3n 
WAY 3 0  
M A Y  30 

P A Y  3 0  
V A Y  39 
M A Y  gn 
M A Y  3 0  
M A Y  3n 
Y A Y  317 
M A Y  3n 
MAY 3 0  

WAY 30 
Y A Y  3n 
M A Y  30  
WAY 3n 
M A Y  30 
MAY 311 
MAY 3r! 
Y A Y  30 

rJAY 30 
M A Y  3n  
P A Y  3n  
M A Y  3? 
F A Y  3 0  
MAY 3 P  
Y A \  30 
nny 30 

M A Y  z n  
Y A Y  30 
M A Y  30 
MAY 50  
.WAY 31! 
P 4 Y  30 
MAY 30 
M A Y  3n 

T I M E  F ILM-STRIP  JOP-ST BR TGT EXP WVL 

o 2 A - 2  0 5 R  17 
0 2 A - 2  056 17 
0 2 A - 2  051: 17 
0 2 A - 2  0 5 C  17 
Q 2 A - 2  0 5 C  17 
0 2 A - 2  05C 17 
0 2 A - 2  OSC 17 
0 2 A - 2  0 5 C  17 

O t !  14 
OR 14 
0 8  14 
lrn 1.4 
OP 14 
O r !  14 
08 14 
00 14 
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DATE T I M E  JOP-ST BR TGT €XP WVL 

M A Y  3fi 150:19:33 
P A Y  31. 151:01:27 
MAY 3 2  151:01:?7 
MAY 31 151:01:27 
P A Y  31 151.:01.:?7 
W A Y  31 151.:01:27 
M A Y  31 151:01:2P 
YAY 31 1.51 :01:3R 

M A Y  31 15?.:01:EO 
M 4 Y  31 151:16:Zfl 
M A Y  31 151 :16:3R 
P A Y  31 151:16:38 
M A Y 3 1  151:16:3n 
W A Y  31 151 :16:38 
P A Y  31 b51:lh:~fi 
F A Y  51 151.:16:39 

M A Y  31 151 :16:39 
MAY 31 151:16:4? 
MAY 33 151:16:42 
Y A Y  31 151:16:42 
M A Y  31 151:16:42 
MAY 31 151:16:42 
MAY 31 151:16:42 
MAY 31 151:16:43 

H A Y  31 151:16:43 
MAY 39 151 :16:46 
M A Y  31. 151. :16:46 
MAY 31 151:16:@f- 
M A Y  31 151.:16:46 
M P Y  31 151:16:47 
MAY 31 151:16:47 
P A Y  31 159:16:47 

Y A Y  31 151:16:4R 
31 151:16:50 

W A Y  31 151:16:50 
P A Y  31 151:16:51 
P A Y  31 151:16:51 
MAY 31 151:16:5J 
MAY 31 151:16:!51 
MAY 31 151:16:53 

MAY 31 151 :16:52 
MAY 32 151:16:55 
Y A Y  31 151:16:55 
MAY 31 151:16:!55 
WAY 31 151316:55 
MAY 31 1.51 :16:56 
F A Y  31 151.:16:57 
WPY 31 152:16:59 
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DATE T I M E  JOP-ST BB TGT EXP WVL 

FPY 31 151 :17:02 
MAY 3 1  151:17:13 
PAY 31 151:.17:13 
Y P Y  31 151:17:13 
FAY 31 151:17:13 
M A Y  31  151:17:1'+ 
PAY 31 15l.:17:15 
MAY 31. 151:18:0@ 

M A Y  31. 151:18:02 
M A Y  3 1  151 :1R:13 
M A Y  31 1.51:l€!:13 
Y A Y  31 151:18:13 
M A Y  3 1  151:1R:14 
PPY 3 1  151:18:14 
MAY 3 1  151:18:15 
3AY 31. 151:lP:Y 8 

A I 152:18:?0 
H A Y  31 151:18:31 
MAY 31. ' 1.51:18:31 
Y A Y  3 r  151 :18:31 
r4AY 31 151 :18:31. 
MAY 3 1  151:18:32 
K A Y  3 1  151:18:33 
MAY 31  151:18:k6 

MAY 31 151:18:39 
M A Y  31 151.:18:4* 
MAY 31 151:18:Qa 
H A Y  31 151:1P349 
R A Y  31 151:18:50 
MAY 31  151:18:F1 
W A Y  31  151 :19:5Q 
MAY 31 151:19:5@ 

02C-5 23 
02C-5 23 
02C-5 23 
02C-5 23 
02C-5 23 
02C-5 23 
028-1 OYB 
028-1 04R 

F A Y  31 151 :19:54 
PAY 31. 151:19:54 
MAY 31. 151:19:5@ 
V A Y  3 1  151:19:54 
V A Y  31  151:19:55 
MAY 31  151 :19:55 
M A Y  3 1  . 351:20:02 
MAY 31 151.:2n:C2 

MAY 3 1  151 :20:02 
MAY 31 151:20:63 
W A Y  31  151,:20:03 
Y A Y  31 151:2n:n3 
PAY 31 151:20:03 
W A Y  31 151:20:06 
V A Y  31. 151 :21:07 
MAY 31 1St:21:07 

028-1 O4C 
028-1 O4C 
028-1 OYC 
028-1 04C 
028-1 04C 
028-1 04C 
04 -6 0 3  
04 -6 03 
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DATE T I P E  F I L M - S T R I P  D/N JOP-ST BR TGT EXP M V L  

MAY 31. 151:21:07 
W A Y  3 3  3 52 :21:07 
MAY 31 151,:21:n7 
Y A Y  31 151:21:07 
RAY 31 151:21:0fi 
M A Y  31  1 5 1 : 2 1 : ~ 9  
N A Y  31 151:21:26 
M A Y  31  151:21:26 

P A Y  31 151.:23 :26 
V A Y  31 J 5 1  :21:?6 
E A Y  3 1  151:21:26 
MAY 31 3,51:21:?7 
M A Y  31 153.:21:27 
Y A Y  31 X51:23:30 
Jll?; 1 152:00:?!0 
JUt,l 1.52:oO:f 0 

F62 
F62 
F62 
F62 
F62 
F62 
UNK 
UNK 

JUP.; 1 15?:00:33 
nJUh 1. J.52:00:33 . 
JLIF' 1 152:00:33 
JUP) 3 152:00:33 
..JU% I. J.52:00:33 
JUN 1 152:00:34 
JUN 1 152i'00:3') 
JUN I 152:00:37 

5JUF.I 1 15?:00:44 
JUb 152:00:44 
\.IUbJ X 152:00:44 
JUP! ? J.52:00:44 
JUM I. 1.53:OO:uQ 
JIJ~I 1. 15a:00:44 
JUY 1 152:00:45 
J 1 152:00:4Fi 

UNK 
LINK 
1 8  
1 8  
1 8  
1 8  
1 8  
1 8  

JUP.' 3 153:15:37 
JUN 2 153:15:35 
GJUV 9 1.57 :15:00 
JUP; 9 153:15:un 
JUN 2 153:15:4O 
JUr.' 2 153:15:40 
U P  3 153:15:4@ 
JUh; 7 153:lS:q.l 
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DATF 

JUN 2 
tJUr8' 3 
JUM 2 
JUN 3 
tJUN 2 
JUM 2 
J~UN 7 
JLIP-' 2 

JUW 2 
J1I.R 2 
I1UF.r 3 
JUN 2 
J l l N  3 
JIJrd 2 
.Jllhi a 
JUN 2 

JUN ? 
&JIJhi Z 
,JUN 2 
,JUh ? 
JUn! 2 
JUN 2 
JUhI . 3 
XJUN 2 

JUhl ? 
JUN 3 
JlJN 3 
JUF! P . 

JUbi ? 
JUh! 2 
JUN 2 
JUhl 2 

JUlv 3 
sJlJPi 5 
JLlh: 3 
I 3 
JUF' 3 
J l J F l  3 
JUFJ 3 
JUK 3 

TIME JOP-ST 

028-1 
028-1 
028-1 
020-1 
028-1 
028-1  
028-1 
028-1 

028-1 
028-1 
11 -5 
11 -5 
11 -5 
11 -5  
11 - 5  
11 -5  

11 -5  
11 -5 
0 4  - 7  
04 - 7  
04 - 7  
04  - 7  
04 -7  
04 -7 

04 -7 
04 -7  
020-5 
02D-5 
02D-5 
020,-5 
020-5 
020-5 

020-5 
020-5 
04 -6 
04 -6  
04 -6 
04 -6 
04 -6 
04 -6 

04 -6 
04 -6  
01A-1 
01A-1 
O l A - 1  
01A-1 
O l A - 1  
O l A - 1  

BR TGT' 

04C 1 8  
04C 1 8  ' 

. 0 4 E  1 8  
0 4  1 8  
04E 1 8  
04E 18  
04E 18. 
04E 1 8  

04E 1 8  
04E 18  
10 Q R l  
l o  Q ' R ~  
10 Q R l  
10 Q R 1  
10 QR1 
1 0  Q R 1  

1.0 O R 1  
1.0 QRI.  
Oh $62 
06 F62 
0 6  F62 
06 F62 
06. ~ 6 2  
04 F62 

Oh F62 
06 F62 
07 1 7  
07 17  
07 17  
0 7  1 7  
0 7  17 
67 17 

0 7  17  , 

07 17  
03 F62 
03 F62. 
03  F62 
03 F62 
03 F62 
03 F62 

03 F6-2 
03 F 6 2 '  
03 ~ 6 2  
03 NC2 
0 3  NC2 
03 NC2 
03 NC2 
0 3  NC2 

EXP WVL 



620-245 
VOLUME I 

T I M E  F I L M - S T P I P  , DATE. TGT EXP WVL 

JUN 3 
JUN 3 
JUN 3 
CJUPI 3 
JUN 3 
JUR 3 
JUPi 3 
JI.JN 3 

.JUN 3 
JUhr 3 
JUN 3 
JUFl 3 
JUN 3 
JIJt\f 3 
Jut? ? 
JUN 3 

JUW 3 
JUN ?I 
JUFl 3 
JUF! 3 
J,Ur'i 3 
JllV 3 
tll lh' 3 
JUh! 3 

JUP 3 
JUhi 3 
JUN 3 
JUi'.' 3 
JUK 3 
JUN 3 
JUhJ 3 
Jllk 3 

JUh! 3 
JUN 3 
JUh 3 
aJ U I:; 3 
.IUN 3 
JUN 3 
JUF: 3 
JUh! 3 

JUN 3 
JUP: 7 
J 3 
JUP: 
JUF' 3 
,IUN 3 

3 JUnl .. 
JUIi! 7 



620-245 
VOLUME I 

JUh' 3 
su r.r 3 
bJ1Jf" 3 
cJUN, 3 
JUFj 3 
JUhi 3 
JLJN 3 
5JlJhl 3 

,JUI\! 
JUV 3 

. . 

JUhl 3 
JUN 3 
JUI" 3 
JUP? 3 '. 

JlJh 3 
tJUr-! 3 

JUM 3 
J 11 7 
JUhi 3 
JUP 3 
SJUN 7 
JUPJ 3 
JUh: 0. 

JU?; 0 

J.lJP' (1 

JUhi 4 
JURl U 
JUh! 4 
JUP; 9 
JUP: 
tJUN , L C  
JUF! 4 

JIJF; 4 
JUP! Q 

JUF 4 

JIJF* 4. 
tJUN [! 

JUh! 4 
JUhl Q 

JUN 4 

JOP-ST 

028-1 
028-1 
028-1 
028-1 
028-1. 
028-1 
028-1 
028-1 

026-1 
028-1 
038-1. 
028-1 
028-1 
028-1 
028-1 
028-1 

028-1 
028-1 
026-1 
.028b1 
028-1 
028-1 
02A-6 
02A-6 

02A-h 
02A-6 
02A-6 
02A-6 
02A-6 
02A-6 
Q2R-3 
028-3 

028-3 
028-3 
O2R.- 3 
028-3 
028-3 
028-3 
O I A - 1  
Ol A-1 

01A-1 
O l A - 1  
01A-1 
01A-i 
O l A - 1  
O l A - 1  
01A-2 
01A-2 

PB TGT 

04 18 
04 18 
04 18 
04 18 
0 4  18 
04 18 
04 18 
04 18 

04 18 
04 18 
04 18 
04 18 
04 18 
04 18 
0 4  18 
04 18 

04 18 
04 18 
04 18 
'04 1 6 .  
04 18 
04 18 
07 23' 
07 23 

07 23 
07 23 
07 23 
07 23 
07 23 
07 23 
07 18 
07 18 

0 7  18 
07 18. 
07 18 
07 18 
07 10. 
07 18 
0 3  18 
03 18 

03 18 
03 18, 
03 18 
03 18 
03 18 ' 

03 18 
03 QR3 
03 QR3 

EXP WVL 



620-245 
VOLUME I 

DATE: TGT EXP WVL 

JUP! 4 
JUN 4 
JUh! 4 
J I . !  4 
JUN 4 
JUN ,4 
JUN 
,JUf\; 4 

JUPJ 4 
JUW 4 
JUhl 4 
LJUK 4 
JUh: 4 
JUFJ 4 
JUhl 4. 
JUN 4 

JUN. 4 
JUN 4 
JUh 4 
JUp' Y 
JUM 4 
JIJht 4 
,JUPi 4 
JUN 4 

01A-6 06 
OlA-6 06 
01A-6 Oh 
O1A-6 06 
0 3 A ~ 6  06 
olA-6 Oh 

OBS 
o i b - i  03 



620-245 
VOLUME I 

JUFi 5 
JUIG 5 

JUN .5; 

JUF! 5 
JUh' 5 
JUW 5 
.IUK = 
%JUN C 

JIJN 5 
JUFJ 5 
R1Ut.l 
JUh* C 

J 5 
JUFl 9 
J r 5 
JUN S 

sJUFi 9 
JUD! 5 
,JUF.! 5 
I 5 

sJUN 5 
Jut: 5 
,JUI'! 5 
JUP' 

JIIpl 5 
JUl4 S 
JUP-i 5 
JUlG = 
Jllr-: 5 
JUFI 5 
JIJF C 
JUh1 5 

sJUN C; 

aJLIW 5 
JUh! S 
Jlltd 5 

JUN 5 
JI.IH 5 

JUN Fc 
JUPl 5 

JUN e; 

JUh' 5 
J 5 
JIJh! 5 
JUIt 5 
J l I F I  5 
JUh' 5 
JIJF: 5 

T I M E  FILM-STRIP 

18-061-1 
1H-061-2 
16-061-3 
le-061-4 
1P-061-5 
16-061-6 
1R-061-7 
lE-061-8 

i e - ~ 6 2 - 1  
1R-062-2 
1Bwn62-3 
1B-062-4 
1P-n62-5 
18-n62-h 
IF?-062-7 
1P-nh2-@ 

1P-n63.-1 
ID -063-2  

' I@-063-3  
1 H - ~ 6 3 - 4  
1~!-063-5 
1€3-063-6 
1R-fi63-7 
1R-06.3-6 

1 R ~ n 6 4 - 1  
lE?-064-3 
1P-064-3 
18-064-4 
la-064-5 
1P-964-6 
1B-n64-7 
1@-064-I! 

1P-065-1 
1R-065-2 
1R-065-3 
It?-065-4 
1R-065-5 
10-065-6 
iR-n65-7 
1f?-065-8 

113-066-1. 
IF-066-2 
1H-066-3 
1P-966-4 
l P - ~ f i 6 - 5  
16-n66-6 
18-066-7 
1.R-066-@ 

JOP-ST RR 

01A-7 11 
01A-7 11. 
olA-7 1 1  
01.A-7 11. 
OlA-7 11 
01A-7 11. 
01A-7 11 
1. 2 D  

120 
028-3 07 
026-3 07 
02R-3 0 7  
028-3 07 
028-3 07 
02H-3 07 
028-3 07 

028-3 n7 
02A-7 10 
02A-7 1.0 
02A-7 10  
02A-7 10 
02P-7 10 
02A-7 10 
0.2A-7 1 O 

62A-7 l r !  
fl5 -6  23 
0 5  -6 23 
n5 -6 23 
0 5  -6 23 
05 -6 23 
0 5  -6 23 
05 -6 23 

05 -6 23 
05 -6 23 
05 -6 23 
05 -6 33 
05 -6 23 
05 -6 23 
05 -6 23 
05 -6 23 

0 5  -6 23 
05 -6  23 
0s -6 23 
0 5  -6  23 
05 -6 23 
0 5  -6 2 3  
05 -6 23 
n5 -6 23 

TGT EXP WVL 



620-2413. 
VOLUME I 

T 1 MI.  EXP UVL 

J u 5 
1 .  5 
JUW 5 
JUr;l 6 

Jtjl\l 5 
JUPJ 5 
J'u?: 5 
JUP.! 5 

176 95 -6 23 LB 
1.76 05 -6 23 LB 
176 0 5  -6  23 LB 
176 05  -6 23 LB 
176 05 -6 23 LB 
176 05 -6 23 LB 
176  05 -6 23 LB' 
176 02 -6 23 LB 

Jli?! 5 
JUF' 5 
ClUN 5; 

JUhl 5 
JUh' 5 
JUFI! 5 
JUl\l 5 
JUN 5 

177 0 5  -6 23 LB 
177 0 5  -6 23 LB 
177 05 -6 23 LB 
177 05  -6 2 3  LB. 
177 0 5  -6 23 LB 
177 05 -6 23 LB' 
177 05 -6 23 LB 
177 05 -6 23 LB 



620-2'45 
VOLUME I 

DATE F I L M - S T P I P  EXP WVL 

tJUaI 5 
LJUh' 6 
JUI': 6 

JUN d 
JUF' h 
JUhi Iz 
JUK 6 

.JUW 6 

,JUS G 

JUh' 6 
JUN 6 
JUP: h 
JUbl 6 
JUM 6 
JUFd 6 
JUb! C? 

J 1.1 P! 6 
JUR' 7 
5111!'! 7 
J l lM  P. 
JUN 4 
JUK 8 
J U  ? 
J l J h +  9 

Q2A-6 0 7  27 
120 UNK 
1 2 D  lJF!)< 
0 2 ~ 9 7  1 0  3 1  
02A-7 10 31 
r12A-7 10 3 1  
028-2 05 18  
028-2 05  18  

JUk 9 
,JUB 9 
.I.Ulu s 
JLIK '3 
JUb. 9 
.JlJF.! 9 
JLIP! c! 
QJUfi? 9 



620-245  
VOLUME I 

DATE TGT EXP WVL 

JUFJ 4 

JUN ? 
JUPi Q 

JUIQ 9 
JUh! 4 
LJUhi L" 
JUK 9 
JUN 9 

0 2 A - I  O4C 
02A-1 04C 
02A-1 O4C 
02A-1 04C 
0 2 A - I  O4C 
0 2 A - I  09C 
02A-1 O4E 
02A-1 OUE 

JUN 9 
JUb 9 
JUbl 9 
JUh' 9 
JUK 9 
JUM 9 
LJUF: 3.1) 
JUN 1 P  

3 1  
3 1  
3 1  
31 
31  
3 1  
NC 1. 
N C l  

JUK 1 0  
,.J[lh! 1. f'! 
L.IUF! 1 I! 
JlJN 1.0 
JUhl I n  
JUN 1 0  
LJUR I ?  
JUN 1 0  

N C 1  
M C l  
NC 1. 
NCX 
N C 1  
NC1. 
N C 1  
NC I. 

JIJN I[! 
JUIU i n  
JUN 1.n 
JlJN 1 0  
.IUr'.i in 
LJUF! 1 0  
rJUN I. 
JUN 1.0 . 

NC1 
N C 1  
N C 1  
N C I  
N C 1  
N C 1  
OR i 
Q R I  

JUN . l r !  
JUF~ 1 4  
JUN I F  
JUh! I(! 
JIJW ¶. n 
SJIJF! 1 0  . 
JIJF! I n 
JUN 1.0 



620-245 
VOLUME I 

T I M E  F I L M - S T P I P  U/N JOP-ST RR TGT EXP WVL 

JUk It? 
J L J ~ ~  i n  
,JUM 1P  
JUN 10 
JUFI 1 0  
JUN i n  
JUF; 1.0 
JLIM 1 0  

JUM 1.0 
t-J.UN 1 0  ' 

;.JlJP.' 1.0 . 

JI.JN ~n 
JlJN 3 9 
\JUN 1 0  
IUN 1. C! 

JUN i n  

N C I  
NC1 
NC 1 
NC1 
NC1 
NC1 
NC1 
N C l  

\JUN X I !  
JLJ~ 1 10 
<JUFI i n  
JUN 1 0  
JUM I f !  
JUN ll! 
JUh! 1 0  
JUN 1.0 

NC1 
NC1 
N C I  
N C I  
N C I  
N C l  
N C I  
NC1 

JUN 10 
JUN i n  
JUN 1 0  
JUN 1 0  
JUM 1 0  
JUH 1.0 
,Ju,N 1 (r 
.JUJU 1.1) 

N C I  
N C l  
WCl 
N C 1  
NCZ 
NCI 
NC1 
NC 1 

NC1 
NC1. 
NC1 
NC1 
N C l  
NC1 
N C l  
NC1 



620-245 
VOLUME I 

DPTE T I M E  

JUM 1 0  161:20:50 
JUN X O  161:20:50 
JUN I? 161:203=.0 
JUN Ilr. 161:20:'50 
JUPI I!? 1.6.1:2~:50 
JUN 1.n 161:20:51 
JUN 1fl 161.:20:51 
JUN i n  1.61.:20:53 

JUN 1.0 161:21:58 
JUld 1 P  161:21:58 
JUN 10 16; :21:5R 
JUN 10 161:21:58 
JUM 1 0  161:21:5R 
JUP! 10 ?61:21:58 
JUN 1fl 161:21:59 
JUC~ 1 n  161:21:59 

tJUFJ 
tJUb 
JUN 
JUfJ 
JUF'. 
LJUW 

JUN 
JUM 

JUN I t  362:01339 
JUM 11 1 0 ~ : 0 1 : 3 9  
JUN 11 162:01:3'? 
cJUhl 3.1 162:OI. :40 
JUN 11. 162:Ol:QO 
JUN 11  162:Ol:QO 
JUN 11 162:01:4I  
JUF2 11 lh2:01:41 

JUN 1 1  162:18:30 
.JWN 1.1. 162:18:30 
JUN 11 162:1R:3n 
JUN 11 162.: i8:31 
JUN 11 162:18:31 
JUW 11 162:18:31 
J'WM 11  162:18:33. 
&N 1 1  162:.1;9:3? 

JUN 1.1 162:16:39 
JUN 11  162':18:39 
JUhl 11. 162318:4!l 
JUL' 3 1  162:lR:QO 
sJUF'11 162:1.8:4(! 
JUC;l l  162:18:40 
SUN 11  162:18:41 
JUk 11 J.62:18:&1 

JOP-ST BR TGT EXP UVL 

018-5 11 NC1 : 2;5S 
018-5 11 NC1 : 0e3L 
016-5 11  NCl : I 0  S 
018-5 1.1. NCJ t 1e3L 
018-5 11 N C I  :40 S 
018-5 1 1  NC1 : 5 L 
01.8-5 11 NC1 2:40 S 
016-5 11 NC1 320 L 

016-6 Oh NCl : Oe3L 
01f3-6 06  1 : 2eSS 
018-6 06 NC1 : 1e3L 
018-6 06 NC1 : l o  S 
018-6 Oh NC1 : 5 L 
018-6 Oh NCI :4O S 
018-6 06 NC1 :20 L 
018-6 06 NCX 2 S 



620-2Q5 
VOLUME I 

JoP.-ST Rf! TGT EXP MVL 

JUPJ 11 
JUIC 1 1  
JUN 11 
JUI?! 11 
clllN 1. 1 
Jurd 1 1  
JUP 3 1 
\JUN 3-3  

JUP' 11. 
iJUK 3.1 
JIJP' I?. 
JlJW 1.1 
tJU121 1 1  
SJUY 11. 
JUN I:! 
JIJY 11. 

JUP. 1.1 
JUFi 11. 
JUF' 11 
JUF' 13 
JUF 11  
JUP 11 
JUN 3.1 
,I U F.' 1 1 



620-245 
VOLUME I 

DP.TF' 

JlJb! 1.1 
JClY 11 
uJUN 11 
JUM 1 1  
JUN I.! 
SUN 31. 
S J U ~ ~  11. 
tJUV 11 

JUN 11 
JUM 1.1 
.JUW 13 
JUN 11 
rJUr,! I1 
kJUF*; 11 
JlJh' 11 
JlJPl 3 1 

IJIJfii 11 
J 1.1 b' 1 1 
JIJI\' 1 ? 
J1JF.i 11 
,JUPJ 1 1. 
,JUb' I !  
JUI! I !  
JUN 11 

JUbi 11 
J4JF I.! 
JUF' 11  
.JUr'i 11  

JIJIV 3.1 
JIJF! 1 J 
JUf4 , I ?  
tJIJT\! 1 3 

8Jllr: 13 
JLIF 1.3 
JUN 1 2  
JUN 13 
JUU 3.3 
JlJP 1 2  
JUN I ?  
JUFJ 12 

aJUh! 1.2 
JUF' 1 2  
JUFI 1. 3 
JUN 1 3  
..JUP: 13 
JUP' I ?  
JUb! 12 
.,jur.; 13' 

EXP WVL 

02E-2 O h  31 
ORS Q R 1  
ORS,  QR 1. 
ORS QR1 
120-1 06 O R 1  
120-1 06 (JR1 
11 -2  1.0 31 
11 - 2  1.0 31 . 



620-245 
VOLUME I 

D/N JOP-ST RE! TGT EXP UVL 

Jrn 12 . 
iJUM 1 2  
JUP; 12 
JLIN I.? 
kJUN I? 
JLIh 1.3 
JUbJ 1 2  
JUk 12 

JUN 13  
JUN 1.2 
JUN 12  
J.UN 1 ? 
.IUN 12 
JUb l ?  
.JUW 12 
,Jllf'J 13  

JUP! 1.3 
LllJ'Q 1 9  
eJIJh' I? 
JUP! I ?  
JlJh 1 2  
JIJK I.? 
JUF 12 
JUH 13 

.JUN n :, 
JVM 12 
JUbl 32 
JUFJ 13 
\JUP 1 2  
JUN 12 
JUni 13 
JUIt 12 '  



62.0-245 
VOLUME I 

DATE JOP-ST RR TGT EXP V V L  

l J ~ F '  1 2  
L J I J I ? :  1 2  
JUH 13 
sJl..!P! 1 3  
JUk I ?  
;IUF 13 
,JIJPI I. 3 
cJUrl '13 

,..IU,N 1 2  
..IWPt I:! 
JLIb. 3.3 
JLlr:i I ?  
JUN 1 3  
Jut\: 1 2  
s.JUF' 13  
JlJh! 13 

JlJh! I? 
JIJK I . ? .  
..IUh' 13 
JLiE 1 2  
JI.IFI 1. ? 
k J L J r ;  12 
Juh: 12 
JUh: 3.3 

J l J p .  13 
e.JLIP' I .? 
L J l l ? '  1 2  
sJIJh 1? 
JUP! 1.3 
*JUFb; 1 2  
.JUrl 3 2 
JUW 12 

0 1 0 - 1  0 3  RS.1 
010-1. 0 3  R S 1  
01.0-1 03  RSY. 
01D-1  0 3  BS1 
010-1  05 B S 1  
0 1 0 - 1  0 3  BS1  
01D-2 0 3  BS1 
C!1Di2 03 R S 1  



6 2 0 - 2 4 5  
VOLUME I 

EXP WVL 

0 1 0 - 3  0 6  B S l  
0 1 0 - 3  Oh R S I  
0 1 0 - 3  0 6  eS l ,  
01D-3  06 B S 1  
0 1 0 - 3  Oh B S 1  
0 1 0 - 3  0 6  R S l  
0 1 0 - 4  11 RS1 
0 1 0 - 4  11. R S l  

.Jut\, 12 , 

JUM 13 
blln!. 1.2 
JUW 13 
Jklh' lc3 
k J  1.J N 1. 2 
JUk 13 , 

cJlJF' 3 .3 

tJllN 1 2  
JUhi I r  
JUhl 1.3 
3Ur" 12 
iJL!h. 1.2 
iJtJP! 19  . 
dUP1 12 
3UFI 12 



JOP-ST BR TGT EXP WVL O A'T E 

kJUb! I.? 
\J.UN 1 ? 
t l lJb'  I?  
JUl" 1.2 
kJUh' I.? 
JUfil 1 9  
JLIW 3.2 
sl l l ry I? 

JUN 1.3 
J-UN 12 
JUb 12 
JUN 13 
J t.r9i 1 3 
J,UP..! J. .7 
,111h' 13  
JUFJ 13 

clUN 17 
.JlJt '  1 2 
JUP* I? 
JIJF! I?  
..11JP' 1 ;! 
JCIF. 12  
JUK I?  
JUP' 1.2 



620-2Q5 
VOLUME I 

T I M E  EXP WVL 

JUIY 'I.? 
JlJW 12  
JUW 12 
Jtm 12 
, J U B ~  1.2 
JUB1 13 
JUN 13 
'JUN 1.3 

JUN 1.3 
JUN 13 
LJUN 13 
JUFj 1.3 
LlUhi 13 
JUN 1.3 
JUh: l?  
Jt.IK 13 

JiJF I.? 
% ~ i j r ~ ;  i 3 
JlJk 1.3 
JUN 13 
JUh' 1.3 
JUN 13 
JUN 13 
JlW 3.3 

JUrD 13 
JUF 13  
JUb' 1 3  
JUF.4 I 3  
JIJ". 13 

. JUh! 13 
a.JUP: 13 
JUH 17 



620-245 
VOLUME 1 

f l / M  JOP-ST RR TGT EXP WVL 

JIJK 11 l.6l*:20: Er! 
JUN 13 164:20:31 
JUF! 1 7  164:20:31 
.JU?f 3 1 164:20:33 
I 13 164 : 2 0  : 34 
JUW 1 3  1f>q:21:25 
JUnj 13  16U:21:PO 
I i I . ~ L L : ~ I : ~ P  

J i !  1 . 3  lhq:21:06 
JUhl 1.3 1.64:21 :46 
,JUI\,! 1.3 jhu:21:ir7 
JUK 1.1 1.&4:21 :'19 
JUF.' 1 3  164:21:50 
I '  1 lh4:22:(;1 
~ J l j f "  3 3 1.64,:22: Q?? 
aJl.lh! 1.3 164:22:(\Q 

JUF' 1.3 164:22:C1! 
JUK 13  164:22:05 
JUiii 1 3  164:22:05 
1 1 1.64 : 22: 09 
JUh! 1.7 164:22:10 
!JUN 1.3 164:22tER 
JlJN 1 3  164  :22: 58  
JUB 1 3  1.64:22:5e 

299 12R-2 1 3  LB1 :40 S 
299 126-2 13  LR1 1 L 
293 128-2 1 3  L B I  2:40 S 
299 ,128-2 13  L R I  :40 L 
299 128-9 1 3  LEI1 7 : 5 2  S 
30@ 12R-2 1.3 L B I  2:40 L 
a o a  l e e - a  13 LBI : l o  s 
3 C O  128-2 13 . LB1 : 2m5L,  

300 120-2 13 L B l  :40 S 
300  128-2 1 3  LB1 : l o  L 
300 128-2 13  LBX 2:90 S 
300 128-2 13  LB1 :40 L 
300 128-2 1 3  L.61 10:40 S 
300  120-2 1 3  L 8 1  2:40 L 
,900 32H-2 1 3  L B l  : I 0  S 

. 300 128-2 1.3 LB1 : 2,SL 

300 12U-2 
30C 128-2 
300 120-2 
aoo  138-2 
300 128-2 
3 0 1  128-3 
3 1  120-3 
301 128-3 

12R-3 Oh L B l  : l e 3 L  
1.2R-3 06 LR1. :40 S 
12R-3 06 LR1 : 5 L 
128-3 06 LR1 2:40 S 
128-3 0 6  LB1 :20 L 
120-3 Oh LB1 : Oe3L 
128-3 Oh LB1 : 2.5s 
1 2 8 - 3 0 6  LB1 : 1 e 3 L  



620-245 
VOLUME I 

JOP-ST 88 TGT EXP WVL 

JUh' 1~ 164:23:1'? 
JUN 3 %  y,64:23:3.?' 
~ ~ ~ 1 . 1 3  J64:23:24 
rlllb' 1 3  1,64:23:lu 
dub! 13 ?.64.:23:15 
! 1 16U:23:?1. 
J.UI\. l ?  16'(:23:?2 
U 1 J.6432<:32 

06 L B 1  
06 LB1 
Oh L B l  
0 6  LB1. 
0 6  L B l  
0 6  L R 1  
O6 L R 1  
06 L B 1  



620-245 
VOLUME I 

JOP-ST BE TGT EXP WVL 

\JUF' 111 
JUK 111 

J U N  1 4  
JUR! 10 
J U N  11:. 
JLJN 1 4  
JUN 3 u  
\JUV 1." 

J1IP.I 1. Q 
JUrJ 1 4  
JL! R' .I 4 
J!Jhf 14 
JUI!! 1LI 

dLI fiJ 1 q. 
JUR 14 
J11F I 

LJIJlY 1.4 
.JUR 1.u 
JUR' 111 

tJUF1 1 u  
,?UP! 1.4 
JUF: 14 
JIJ?! 14 
n.JUF' 3.4 



620-245 
VOLUME I 

EXP WVL 

.J 1-1 rt! 1 F; 

J'UK 3 = 
LJlJt.! 15 
Jl.)!! 15 
JlJF 1 5  
JUK 15  
,JL1F1 IF. 
JUP: 1 5  



DPTE 

JIJt' l K  
,Jl)ri 1 5  
,Jl!F.i I5 
JU% 15 
JLlht If; 
JUh' 15 
ClUCi 15 
.JUh! 3 5; 

.JI.JK 1'5 
JLIN l C  
~1lJh.i 3.5 
.JUl.b! J 5 
,JIJI:I 16 
6JUr' 15 
JClh! IF. 
.IlJrl 15 

JU'. 15  
tJLJb! 15  
t.!UF?: 1 q  
iJUfil 1 5  
.Ilj 51 I. 5 
a.JIJP: 19 
tJlJt\l 15 
JUPJ l =  

t J I l r .  17 
JUh: 17 
c J l J F  15  
JUN 115 
,JIJFi 16 
JVP. I F ;  

JIJhl 15 
n J I . I T Z  15  

JUr,;. 1.5 
Jur' 1 5  
,-JUT\' 15 
.JI.IP' I. 5 

tJ1.IbI 3 5 
t.IIJP.1 15  
IUh' 1 5  

LJ (.I 111 1 5 

.JlJb! 15  
Jl.Jb1 1 != 
,Jcir.i J s 
,J!.!P.l 35 
LJLJA 3 5 
J IJF.1 3. F; 
,IUr\l 3 5 
,.IlJP. I. L; 

EXP WVL 



PC ( O ( O ~ ~ C : W C . C Q ~ ~ .  c c a j a o c r ; c . a a . o ~ .  a jaScr. .a~aiaa.  a e a c & s , c r ; c C ;  e C a a ' a  a a C c C  5 a  or.or;a .c .Cw 
C C 5 C O C . C . C .  G G C O G O O O  C : O G O O , C O O  0 O O O O C . O C  O O C C . f 2 C . O C i  O O O C C C O C  

k 
m 
I a a u a a a a a  a u a a a ' a a a  ~ a ~ u a a a a  a a a a a a a a  a a c a a u c a  u a a c u a a a  
P r c ) m w , r c ) ~ n r o m  rc,mmrc,ficr~rc;rc, w ~ m r c i n t ~ n r c r r r ,  m w ~ m r ~ t c w i m r r ;  w>tcw;m ~ i m m w ~  ~ ~ w ~ m r n w ~ r n r c m  
0 C C - C C O O O t i  G C , t ; C C C C C  C C I L 3 t : C O C . t  C C C C C O C C -  O G O C 2 O C i C C  U a C I C t 3 O C C  
3 



620-245 
VOLUME I 

EXP WVL 

J [ ~ K  lFl166:14:?4 
cJlJF.' 15 166 3 14: 3'4. 
JUf\1, 35 166':14:.'d 
JUN 15 1,66:14:~6 
SI..IP! 1.5 . lh6:14.:36 
JCb' Y 6  166:14:36 
JUN 15 160:14:3p 
JilN 1.5 ";6:14:.33 

JU?; 15 366:15:44 
JUh' 1' 166:15,:4~ 
JUf9 15 1~&:15:~3 
JLJF! 1q' 166:15:53 
JIJF" 3 . 6  1 &6:.15:F?3 
JlJk: 15 166:35:53 
J I 166:15;:i53 
JiJh IS 1€>6:15:54 

327 03A 0 8  31 
327 0.3P 0 8  31. 
327 03A 08 3 1  
327 03A Ob 31 
321  63A O R  31  
327 O3A Or!  31  
327 O 3 A  ' 08 31 
327 O 3 A  O R  31 



620-245 
VOLUME I 

T I ME. SIB TGT EXP WYL 

,tub! 14  
JIJb' 15 
LJUW 15 
JUP! 15 
L J  U r n J  1.5 
JUN .1.5 
.JUH 15 
JUF; 1. 5 



EXP WVL 



FIL.fl-STPIf' D/lu JoP'-ST RB 167 EXP WVL 

J ~ J W  'I7 
c!Lll\r 17  
J:IJN 37 
JlJF' 17 
Jut! 1 7  
JUP' 1 7 .  
1JUF: 17 
J.lip: 17 

JUS! 17 
%.JI?N 17 
<I\Jb! I.? 
JUtv 17 
Jl!FI 17 
JUh 17 
JUN 17 
JUM 1.7 

JlJY 1 B 
JL)P1 la 

.JUP! 19 
JUS' 1P 
JU!V 1P. 
J.UM. 1 P 
JU61 18 
,SUFI 1 R  



UaTE 

JUN II! 
JUK 1.t 
JLlN 18 
JUN I A  
.JUN 1fl 
~ i ~ r d  I. R 
JUf4 .:! r! 
JUP' 3.8 

JLI6.I 18 
,?lJh! J 
JUPI 1R 
.JLIP! 1 P ;  
JLIP! I n 
..JUh;. 1' 9 
club; It! 
J U N  18 

tJlJRi 1.9 
Jl!N In 
JUP; 1 P  
JIJF' 1.R 
JUF: in 
JUh1 I .?  
JUV 16 
JIJb? 1 iC! 

Re TGT 

620-245 
VOLUME f 

EXP WVL 


