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

The purpose of this document is to provide the camera photographic 
log, the JSC science console data, and the MSFC engineering'data 
for S082B Film Camera, SIN CM11A-004 (exposure numbers 2B-301-1 

- - . . - - -. . . - . . 
through 2B-500-1. The requirements for the ~ission En-giiieerfng- 

Data (MED) and the Camera Photographic Log (CPL) are combined in 
this document. This document consists of three (3) volumes. 
Volume I contains the camera and film histories, diode array data 
for each exposure, and the JSC engineering data. Volume I1 con- 

tains the MSFC engineering data, and Volume I11 contains the 

temperature data.. This document was prepared by Ball Brothers 

Research Corporation, Boulder, Colorado, under Contract N00014-67- 
C-0470 with the Naval Research Laboratory, Washington, DC. The 
authority for the MED is BBRC Proposa.1 C-474 which was added by 
Contract Modification P00055. The authority for the CPL i~ BBRC 
NRL/ATM Engineering Change Proposal PPD-054 Rev 1 :which was added ' .  

by Contract ~odification P00064. 
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PREFACE 

This  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 through t h e  t ime o f  i t s  development. 

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

o r b i t  environment, l oad ing  and unloading d a t a ,  f i l t e r  d a t a  i f  . 

a p p l i c a b l e  and t h e  camera l i f e  h i s t o r y .  Also inc luded  a r e  eng i -  

nee r ing  and s c i e n t i f i c  parameters  r e l a t e d  t o  each frame dur ing  

exposure on t h e  Skylab Mission.  This  exposure d a t a  i s  provided 

i n  t h e  form of Engineer ing 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 provided 

by NRL. 

The Camera F l i g h t  Load Number, Camera S e r i a l  Number and the 'Expo-  

s u r e  Numbers r e l a t i v e  t o  each Skylab Mission a re .  g iven  i n  t h e  

fo l lowing  t a b l e s  (Tables  1 and 2) .  Noted a r e '  t h e  BBRC 620 Docu- 

ments t h a t  should be consu l t ed  f o r  t h e  r e s p e c t i v e  exposures .  . 

Each document i s  conf ined  t o  a  block of exposures ob ta ined  by a 
s p e c i f i c  camera du r ing  t h e  v a r i o u s  sky lab  Missions.. 

Table  1 

~ 0 8 2 ~  Camera Rela ted  Data 

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

HRE d e s i g n a t e s  r e i l i g h t  ( i .  e .  ,. flown on a  previous  m i s i i b n j .  



Table 2 

.S082B Camera ReZated'Data 

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

Thermal Distortion d a t a  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 correla'ted to the information in the noted 'document. 
The document is published in five (5) volumes. 

Volume 'I Thermal Distortion Pr,ogram Description 

Exposure ' 
Numbers 

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

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

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

Camera 
,Serial No. -- 
.CMllA-003 

CMllA-005 
CMllA-004. 

CMllA-003 HRE 

Skylab 
Mission 

SL-1 6 2 

SL- 3 

SL- 4 

Volume I1 S082A Thermal Distortion Plots SL-3 ,$ SL-4 

2 

Referenced 
620 Documents 

620-245 

620-246 
620-247 

620-248 

Flight Load 
No. 

-- 

B-1 . 

B- 2 
B- 3 

B-4 

Volume 111 SO82B Thermal Distortion Plots SL-3 
. . 

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

Volume V ~082B' Thermal Distortion Plots SL-4 
DOY 363 through DOY 383 (18 of 1974) 

Additional sorting of the JSC EDB data by Joint observing Program 
(JOP) , target, etc. has been accomplished and is published i.n 
BBRC Document No. 620-249, entitled NRL/ATM SO82 Exposure Catalog. 
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6 2 0 - 2 4 7  
Volume I 

1 . 0  INTRODUCTION 

Volume I c o n t a i n s  a complete h i s t o r y  of  bo th  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  ob ta ined  

from t h e  diode a r r a y  f i l m  ch ips  a f t e r  exposure dur ing t h e  miss ion ,  

and t h e  JSC eng inee r ing  d a t a  ob ta ined  dur ing  t h e  miss ion from t h e  

s c i ence  console .  

A h i s t o r y  of t h e  tempera ture  and r a d i a t i o n  environment o f  t h e  

f i l m  was main ta ined  from t h e  t ime i t  was c u t  and loaded i n t o  t h e  

camera through t h e  unloading and developing.  The camera h i s t o r y  

was mainta ined from t h e  completion of  p roduc t ion  through t h e  

load ing  of  t h e  camera i n  t h e  launch v e h i c l e .  

The f i l m  was unloaded and developed a t  NRL. NRL r ead  t h e  diode 

d a t a  which was p l aced  on a computer p r i n t o u t .  The JSC eng inee r -  

ing  d a t a  was c o l l e c t e d  from t h e  s c i ence  conso le .  This  d a t a  was 

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

This sect.ion contains a compilation of data that:traces the his- 
tory of each exposed flight film frame beginning with camera 
identification and mission application. The period covered is 
from cold storage at BBRC, just prior to the film cutting for in- 
stallation in the camera, to the time of its development at.NRL. 
Film temperature and radiation environmental data is provided. 
Inc'luded are loading and unloading data providing traceability of 
each exposure number to a specific film roll and type, and to 
each control sample, film holder and exposure sequence. Also in- 
cluded is an extraction, from BBRC Document No. 620-132, entitled 
Film Camera History, for each respective camera. 

2.1 CAMERA IDENTIFICATION AND MISSION USE 

Camera: . 

Flight: ' 

No. of Film Holders: 
Skylab Mission: . 

Launch Date,: 
Installed on Instrument: 

Removed from Instrument: 
Splashdown:. 

P / N  36361-501; S/N CMllA-004 

L/N B3 
Upper 100 ; Lower 100 ; Carrier 1 
SL-3 

14 May 1973 
24 August 1973 . 

22. September 197.3 . 

25 September 1973 

Significant Remarks: . 

The camera was launched in the MDA film vault on SL-1; Exposed 

on SL-3 and returned on'SL-3. 
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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 i ~ e e  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 #I1 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 #It .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 





Table 2-1 
FILM TRACEABILITY CHART 

ROLL 
NO - 

1 6 - 1  

16-2  

1 6 - 3  

16-4  
1 6 - 5  

16-6  

1 6 - 7  

1 6 - 8  

16-9  

16-10  

1 6 - 1 1  

16-12  

16-13  
16-14  

16-15  
16-16  

16-17  

1 6 - 1 8  

16-19  

16-20  

1 6 - 2 1  

1 6 - 2 2  

16-23  

16-24 

16-25  

16-26  
16-27  

16-28 
16-29  

16-30 

!6 -31  

1 6 - 3 2  

16-33  

16-34  
1 6 - 3 5  

16-36  

16-37 

16-38 
!6-39 

-16-40 

1 6 - 4 1  

16-42  

1 6 - 4 3  

-16-44 

1 6 - 4 5  

-16-46 

, 1 6 - 4 7  
j 6 - 4 8  

-16-49 
2 6 - s o  

2 6 - 5 1  
.16-52 

1 6 - 5 3  
-1.6 - 5 4 

-16-55  

16-56  

-16-57 
16.58 -. 
16-59 - 

-16 -60  

1 6 - 6 1  

-16-62  

16-63  -.  

16:64 . - 
-16  - 6 5  

-16-66  
-16-67  
-16-68 
2 6 - 6 9  

-16-70  
1 6 - 7 1  

1 6 - 7 2  

,l.6-73 
16-74 '  

.'1,63 5 

16-76  

2 6 - 7 7  
, 1 6 - 7 8  

.16-79 
16-80  

-16-81  
_Ip-82 

,16-83 

J6-84 
16-85  -- - 
16-86  

3 - 8 7  
1 6 - 8 8  

-16-89 
16-90  

1 7 - 1  

17-2  

2 7 - 3  

2 7 - 4  

1 7 - 5  
.1.7-6 
1 7 - 7  ' 

J7-- 8 

2 7 - 9  

-17-10 
-17-11 

. 1 7 - 1 2  
2 7 - 1 5  

. SWR 0 1  C.S.  

-1.7 - 14 - 
1 7 - 1 5 -  
2 7 - 1 6  

.17-17 

J7-18 

1 1 - 1 9  
1 7 - 1 0  

DATE 3-26-74 CAMERA PIN 36361-501  SIN 8318004 

SWR 101 F i l m  
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holders and two (2) taken at the end of the roll. Therefore, two 
(2) control samples could be used to bracket each ten (10) film 

holders in the event of any fil'm degradation. 

The block entitled "Film Data" at the bottom of Table 2-1 lists 

each roll of bulk film by number and type of film. 

2.4 UNLOADING DATA 

The cameras were flown to NRL after splashdown for unloading. 

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

strip numbers. 

The table (see'Table 2-3) entitled "Developing" lists the expo- 
sure numbers and development control samples' in the or'der in 
which they were developed. The development control samples are 
strips of film cut ' from the same type of film, although a differ- 

ent roll, to check the developing solutions, process, etc. For 
exposure information concerning these samples refer to the NRL 

McPherson Log. These samples do not relate to the control sam- 
ples taken during loading. Regular development runs are numbered 
1, 2, 3, etc., runs ,numbered A ,  B, etc. are preselected holders . 

removed during unloading the camera to be developed prior'to 
developing the complete camera load. These holders were not 

loaded into casset'tes but were used to verify film position. 



Table 2-2 

Unloading Traceabi l i ty  Chart 
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94 
95 

. 

100 
201 

f 
I 111 I 
n n 

TOP 

2B501 #92 i n  C.S. Box 
2B500 #93 i n  C.S. Box 
2B401 #I10 i n  C.S. Box 

#91 in. carr ier  a t  launch 
#92 i n  carr ier  a t  return 
# 8 8  SWR 101 f i l m .  

Camera B3/B004 

BOTTOM 

Date.  9-29-73 
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Table  2-3 
Developing 

Camera S e r i a l  No. ~ 1 ~ - 0 0 4  

F l i g h t  Load No. ~3 

Da te .  

10/17/73 

10/17/73 

10/17/73 

10/17/73 

10/17/73 

10/17/73 

Dev. Cont ro l  Sample 

M C 1 1 - 1 ,  2 

MCll-3, .  4  

MCll-5, 6  

MCll-9, 10 

M C 1 1 - 1 1 ,  1 2  

Run No. 

1 

2 

3 

3 

4 

5  

Exposure Numbers 

Upper S tack  

2B301 through 2B339 
2B501 

2B340 through 2B380 

2B381 through 2B400 
2B401 

Lower S t ack  
2B500 w i t h  A - 2  Run A 
2B499 through 2B480 

2B479 through 2B440 

2B4.39 through 2B402 
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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 

fi.inctiona1 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 identif.ies 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 o'f National Process Industries. It 

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

BbIS 1.8. 20 Slurry of molybdenum disulfide (MoS2) in volatile 

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

burnished by cycling the camera approximately 50 
cycles. 

BPS 18.02 Burnished coating of MoS2 (mechanical adhesion 
or 18.06 only). 

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

SPS 18.09 ~elubrication procedure - special procesi 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- 004  

F i l m  Camera L i fe  History 
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I I  I l l  f I I l l  I l l  

Camera 
Configurat ion 

23814 
Rev AL 

Remarks 

Used a t  MSFC on 
ins t rument  t e s t .  

At MSFC on P ro to  
Ins t rument  t c s t .  

Type o f  
Lubr i ca t ion  on 

F a i l u r e  Area 

Burnish MoSj pe r  
BPS 18.06. 

Polyimide o e r  
NPI-425 and 
burnished MOS 
pe r  BPS 18.02t  

Environment 

Ambient 
c l ean  room. 

Ambient 
c l ean  room 

4mbient 
c lean room 

bnbient 
:lean room 

h b i e n t  
:lean room 

h b i e n t  
: lean room 

F a i l u r e  
Cause 

Uppermotor s i d e  
co rne r  o f  f r o n t  
ho lde r  i n  f r o n t  
of f e e d  claw. 
E j e c t o r  s p r i n g  
t a b  on c a r r i e r  
caught  f i l m  
ho lde r  6 s t a l l e d  
motor - observed 
s t i c k y  index 
l a t c h  6 feed 
claw ope ra t ion .  

Noise on motor 
d r i v e  p u l s e  due 
t o  ground loop. 

F a i l u r e  
Mode 

Jam - 
Fa i l ed  
t o  
c y c l e  
p a s t  
1498 
expo- 
s u r e s .  

9 
count  

Date 

06-11-71 

06-18-71 

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

Replaced both 
l a t c h e s  on motor 
s i d e  wi th  new 
p a r t s  6 r ede f ined  
l a t c h  adjus tment  
c r i t e r i a .  Adjus- 
t e d  bo th : s ides  t o  
new c r i t e r i a .  

El iminated ground 
loop - no i se  con- 
s i d e r a b l y  reduced - added RC network 

Tes t  
Locat ion 

BBRC 

BBRC 

07-21-71 587 

T e s t  
Desc r ip t ion  

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

Product ion 
T e s t  

Operating 

1 

2022 

2609 BBRC 

Nonconf. 
Rpt No. 

26755 

26755 

2 

Checkout @ 
HSFC 

Product ion 
Tes t  

Cycles 

3 

2022 

26755 High 
to rque  
i n  r e -  
t r a c t i o  

:amera problem.. 

.ube breakdown. 

l 

MS 18.20 ( feed 
laws) .  

'.nstrument problem 

Relube r e t r a c t o r  
cam, l e v e r s  6 feed 
claws wi th  HoS2 
e r  BPS 18.02 
cams/ levers l  6 

2609 
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Date 

7/21/71 
6/13/72 

Revision - - - 
08-01-72 
09-19-72 

08-30-72 

Tes t  
Location 

Rsvis lon 8. 

MSFC 

C da ted  l i  . . . . .. . . - 
BBRC 

BBRC 

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

da t ed  9 J u r e  

Support o f  
Proto-ATM 
t e s t s  (Q-18. 
PMC, therma 
vacuum and 
v i b r a t i o n )  

February,' 

Refurbish-  
ment 

Nonconf. 
Rpt NI. 

1972 

1 

1973 

NhiR 
27452 

NMR 
27459 

F a i l u r e  
Mode 

Improper 
An t i -  
backup 
pawl o 
era t io : .  

F a i l u r e  
Cause 

New des ign  ca1.s  
f o r  p a r t s  t o  h; 
have sha rp  cor .  

- n e r  r a t h e r  char 
round co rne r .  

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

1. Rework P a r t s  
l a t e s t  con f igu ra -  
t ion 
2 .  Replace Links 
P/N 23667 
3. Relube Where 
needed. 
4. Replace s h u t t e r  
s t o p s  
5. Perform neces-  
s a r y  re-adjus tments  
6. Repair damaged 
wire  
7. Replace motor 
8 .  Replace bear ing 
136396-1 (Front 
T rans fe r  Lever) 
9. Replace "Shut ter  
Open Switch" 
10. Replace mask 
11. Perform Func- 
t i o n a l  Test  

Rework Ant i -bach-  
up pawl P/N 
36158-1 

Operating 

1 

4609 

tc2609 

3317 

Environment 

Ambient- 
c l ean  room 
4 ATM 
environment; 
t e s t s .  

Ambient 
Clean Room 

Ambient 
Clean Room 

I 

2 

Camera 
Configurat ion 

1 

I 

Cycle .i Type o f  
Lubr i ca t ion  on 

3 F a i l u r e  Area 

i 

I 

1 

I 

Remarks 

7. Motor shows abnormal 
c u r r e n t  waveform. 
8. Bearing cracked by 
improper t e s t  technique.  

10. Mask was damaged 
du r ing  t e s t i n g .  
11. Readjustments and 
r e lubes  were performed 
a s  neces sa ry  du r ing  
f u n c t i o n a l s  t o  a s s u r e  the 
camera was i n  complete 
working o rde r .  

- 
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C:cn I 
O N '  
P o  ; 

1 
O ' P  , 

: 

I 

Date 

09-20-72 
10-06-72 

10-07-72 
10-11-72 

10-12-72 
10-20-72 

110-14-72 

110-17-72 

I 
10-16-72 
10-23-72 

10-24-72 

10-25-72 

Tes t  
Locat ion 

BBRC 

BBRC 

BBRC 

BBRC 

KSC 

Tes t  
D e s c r i ~ t i o n  

1. ProcedureaWR 
30573 
Para.8.3.2. 
3.d 
2. Procedure 
30574 Rev.E 
Para. 7.1.1 

Pre-accept-  
ance t e s t  
Procedure 
30573 

. 

Thermal 
.Vacuum Test  
30575 

?re-Accept- 
lnce Tes t  
'rocedure 
10573 

F ina l  
Acceptance 
T e s t s  

C'F' 

Nonconf. F a i l u r e  F a i l u r e  
R F ~  ND. Mode Cause 

.Fa i l ed  
re-Yi-  
r a t i o n  
ompl i- 
nce 

F a i l u r e  
Corrective Action 

.1. Readjust t o  
b r i n g  wi th in  
s p e c i f i c a t i o n  
2. Relube, r e a d j u s t  
reduce lower s tack 
from 101 t o  100 
Film I lo lders ,  In- 
s t a l l  shim between 
cap  and body o f  
escapement 
so l eno id  
3.Replace camshaft 
outboard bear ing 

1. Replace c a r r i e r  
Bias  Spr ings  
2 .  Rework c a r r i e r  
swi t ch  cam ramp 
3. Readjust 

Procedure was 
changed. 

Perform 2000 
Cycle Elaintenance 

Remove bu r r s  

N)UL 
27283 

5.Brin- 
l e l e d  
'ear ing 

mlissed 
loun t s  

Operat ing 

1 

3953 

4062 

4796 

5011 

5011 

. 

Type of 
Lubr i ca t ion  on 

F a i l u r e  Area 

lmproper 
procedure. 

Higlr F r i c t i o n  

Burrs  around 
back p l a t e  
screw lloles due 
t o  numerous 
screw prevent  
proper  back 
p l a t e  s e a t i n g  ' 

OIR 'One/ 
27284 ' Seven 

t 

2 

ElElR 
27764 

VWR 
27764 

None 
, 

Environment 

Clean Room 

Cycles 

3 

One/ 
Seven 
Count 

(78 c y c l e )  

L igh t '  
Leakagc 

. 

None 

f l i g h t  preps .  

Acceptance completed 

Camera 
Configurat ion Remarks 

------- 

Waiver 1105: Maintenance 
not  performed i n  i t s  
e n t i r e t y  but  on ly  a s  
d i r e c t e d  by NMR 27764. 

Waiver 1106; Camera 
must be recleaned du r ing  
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3 .  0 DIODE ARRAY DATA 

'I'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 

niounting 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 

3 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 

d : c ima l  t ime on to  t h e  f i l m  ch ip  f o r  exposures  of  0 . 2 5  second o r  

l u r ige r .  Twenty-five ' b i t s  of  t ime-of -day  d a t a  were recorded a t  

s l l 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  data  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 a p s e d  

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

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

as  a  few seconds and, t h e r e f o r e ,  r e q u i r e d  p e r i o d i c  ' upda te s  by 

ground command. These upda 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 

DO Y Day o f  Year 

F!R/MN/SEC Time a t  s h u t t e r  opening (Mission Elapsed Time) 

EXP TIME Durat,ion of  Exposure 

Pi.tch and yaw a r e  i n  .arc  seconds.  

Roll  i s  i n  a r c  minutes .  - -  . . . . . . - -. - 

Off - 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 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  

Auto S t e p H  / \ 'LO = 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 ead ing  e r r o r s  were  made w i t h  no symbol t o  deno te  change. 

The e r r o r s  t h a t  have been found t o  be d iode  arr .ay 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  on ly  p l u s  marks found i n  t h e  l o g .  



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

Volume I 

NATIONAL AERONAUTICS AND SPACE ADMINIS'TRATIO~.(' 
GEORGE C. MARSHALL SPACE FLIGHT CENTER 
MARSHALL SPI(CE FLIGHT CENTER. ALABAMA 35812 

March 26, 1974 

TO: Distribution 

FROM: MO-IIHarvey Golden 

SUBJECT: ATMDC Timer Updates 

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

ATMDC ' ~ 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 1 57 when ASCO tried the Timer B 
again. Below is a l is t  of clock updates and explanation a s  well a s  
can be deciphered from the MDRS Position Log. ~ h e s e  times were 
provided to MDRS by ASCO as 'he  completed each timer update. 
All Delta updates a r e  negative values. 
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GMT OF 
CLOCK RESET ZERO SET TIME 

Q--$*fld kbAI Harvey o en 

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

COMMENTS 

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

primary computer to a 
timer in secondary com- 
puter that was driven by 
Timer B. 

Timer A update 
Timer A update 
Timer A update 
64 day clock rollover 
Timer A update over GDS 
Timer A update 
Timer A update 
Timer A update 
Timer A update 
Timer A update 
Timer A update 
Timer A update 
Timer A update 
Timer A update 
Timer A update 
Timer A update 
Timer Reset ' 

Timer A update 
Timer A update 
Timer A update 
Timer A update 
Timer A update 
Timer A update 

U 
Enclosure 



STRIP NR DOY EXPT 1 ME ROLL OFF 

0131 
900 1 
000 1 
000 1 
000 1 
oon i 
000 1 
000 1 

0101 
0101 
0101 
olni 
01r?1 
nnn 1 
Ol dl 
000 1 

<O 
O M  
r o  
5& 
r n c  

V 





DOY E X P T  l ME P l TCH ROLL I 'IFF h4OT)E 

-31 10. 
-31 10. 
-31 10. 
-31 10. 
-31 10. 
-31 10. 
-31 10. 
-31 in. 



ROLL OFF MODE STRIP NR EXPT I ME VAW PITCH 

50. 0101 
50. 0101 
50. 0101 
50. 0101 
50. o i n l  
so. 0 1 5 1  
50. o i n l  
5n. OlC!l 



STRIP NR EXPT l ME 

0.25 
13.00 

1 a00 
40.00 
5 25 

160,nn 
29.00 
0.25 

2.25 
1 a25 

10 . 00 
5.00 

49 100 
19.75 

159.75 
2.50 

0.50 
16.00 
9.25 

39 . 50 
5 00 

160.00 
20. 00 

159.00 

2.5n 
6.25 

10.00 
1 m25 

4CmCCI 
5.00 

160.00 
29 00 

0 25 
2.50 
1 a25 

In.no 
5 . 00 

39.75 
19.75 

159.75 

YAW 

30 
30 
30 
30 
30. 
30 
30 

317. 

317. 
317. 
317. 
317. 
317. 
317. 
317. 
576 

576 
576 
576. 
576 
576. 
576 . 
576. 
674 

-635 . 
-635 
-635 
-635 
-635 . 
-635 
-635 . 
-635 

-639 
-639 
-639. 
-639 
-639. 
-639 
-639 
-639 

P l TCH 

690 
690 . 
690 
690 
m n .  
690 
6sn. 
605. 

605 
605 
605 . 
605. 
605 
605. 
605 
21 4. 

214. 
214. 
214. 
214. 
214. 
214. 
214. 
140 

141 
141 
141 
141 
141. 
101. 
141 
141 

141. 
141. 
141 
141 
141 
141 
141 
141. 

QOLL 

4461 
4461. 
4463. 
4461 
4461 
4461 
4461. 
3009. 

3049. 
3049. 
3049 
3049. 
3049. 
3049. 
3049. 
502. 

502 
502 
502 
502 
532 
502 
502 

- I .  

1 . 
1 . 
I. 
1 .  
I . 
1 .  
1. 
1. 

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

OFF 

50. 
50 
50 
50. 
sn. 
50. 
5n. 
50. 

50. 
50 
SO. 
50. 
50 
50. 
50. 
50. 

50. 
50. 
50 
50. 
50 
50. 
50 
50. 

50 
50. 
50 
50. 
50 . 
50 
50 
50. 

58. 
50. 
50 
50 
Sn. 
50 
50 
50. 



STR 1P NR DOY EXPT 1 ME 

2.50 
no?!= 

19.00 
1 e25 

43.00 
5 00 

160000 
20.00 

0 25 
2050 
9-25 

19.00 
5.nn 

4Q.00 
19.75 

160.00 

2050 
0025 

10 000 
1.25 

40.00 
5 00 

160.00 
?0. no 

0 25 
2.50 
1025 

10.60 
4.75 

40000 
19.75 

160.00 

2050 
0.25 

10.00 
1025 

40 00 
5 . 00 

160.00 
19.75 

YAW 

-2920 
-2920 
-2920 
-292 
-292 . 
-2920 
-292 
-292. 

-609 
-6990 
-609 
-6090 
-609 
-609 
-6090 
-609 

-52 . 
-52 
-52 
-52 
-52 
-52 
-52 
-520 

-477. 
-477. 
-477. 
-477. 
-477. 
-477. 
-477. 
-477. 

-54 1 
-54 1 
-54 1 
-54 1 
-54 1 
-54 1 
-54 1 
-54 1 

P ITCH 

-404 

-590 
-594 . 
-594. 
-594 . 
-5q4 . 
-594. 
-594. 

-200 . 
-200. 
-200. 
-200 . 
-26P 
-2011. 
-2no. 
-?Of!. 

531 
531 
531 
531 
531 
531 
531. 
531 . 
262 a 

262 
262 
262 
262 
262. 
262 
262 

-170 
-170 
- 1  70  
-170 
-170 
-17. 
-1  7. 
-170 

ROLL O F F  

sn. 
50 . 
50. 
50 
50. 
50 . 
50. 
SO. 

50 . 
50. 
50. 
5n. 
50. 
50. 
50. 
5n. 

50. 
SO . 
50 . 
50. 
50. 
50 
50. 
SO. 

50 
50. 
50 
500 
590 
500 
50 . 
50. 

50 
50 . 
500 
50 
50 
50 . 
50. 
50. 



STRIP NR FXPT I 'ME 

0. cin 
2.50 
1.25 
10.00 
5 00 
40.00 
2n.00 
67 25 

PITCH 

-1 7. 
-1 7. 
-1 7. 
-17. 
-17. 
-1 7. 
-1 7. 
-1 7. 

-1 7. 
-1 7. 
-1 7. 
-1 7. 
-1 7. 
504. 
504. 
504. 

504 
504. 
504. 
504 
=nh. 
51 CI .  
-715. 
-715. 

-715. 
-715. 
-715. 
-715. 
-715. 
-715. 
-715. 

-31 . 
-31. 
159 
159 
159. 
159. 
159. 
159 
159. 

ROLL 

'3 . 
0 .  
'3 . 
0. 
0. 
0. 

-1. 
C 

n. 
n. 
0. 
1 . 
1. 
1. 
! . 
1. 

1. 
1. 
I. 
1 .  !. 
I. 

-5505 
-5505. 

-5505 
-5504 
-5505 
-5505. 
-5504 
-5504 
-5504 
-4 198. 

-4 1 98. 
1. 
1. 
1. 
1. 
1 . 
1. 
2. 

WnD= 

ninl 
0101 
0101 
olnl 
0101 
0lCl 
niol 
0101 

n131 
nini 
Olnl 
nini 
oinl 
0101 
0101 
0101 

0101 
0101 
oini 
000 1 
nnn i 
nnn i 
000 1 
01Ql 

0101 
0101 
0101 
0101 
0101 
Oldl 
0101 
000 1 

000 1 
0101 
0101 
0101 
0101 
0101 
0101 
0101 



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



S T R I P  NR EXPT 1 ME YAW 

944 . 
944 . 
944 . 
044. 
904. 
944 . 
944 . 
944 . 
944 . 
944 . 
944 . 
904 
944. 
944. 
944. 
044. 

044 
944 . 
944 . 
944 . 
944 . 
944 . 
944. 
944 . 
944 . 
944 . 
944 . 
944 . 
944 . 
944 . 
944 . 
944 . 
951 
951 
951 
951 
051 . 
951 
951 
951 

P 1 TCH 

7 . 
7 . 
7 . 
7. 
7 . 
7 . 
7. 
7 . 
7. 
7. 
7 . 
7 . 
7. 
7. 
7 . 
7. 

7. 
7 . 
7 . 
7. 
7. 
7 . 
7 . 
7. 

7. 
7 . 
7 . 
7. 
7 . 
7. 
7 . 
7. 

7 . 
7 . 
7 . 
7. 
7. 
7 . 
7. 
7 . 

ROLL 

-2900 
-2900 
-2900 
-2900 
-2900. 
-2906 
-2906 
-2900 

-2900. 
-2900 
-2900 
-290C 
-2900 
-2900. 
-290n. 
-29en. 

-293n 
-290C. 
-2900 
-2900 
-2909 
-2901. 
-2900 
-2898 

-2R98 
-2OQ8 
-2A90. 
-2898 
-2809 
-2898 
-2898 
-2898 

-2897. 
-2897 
-2097. 
-2897 
-2897. 
-2897 
-2RQ7 
-2896. 

O F F  

-4 . 
- 1 .  
-2 . 
- 1  . 
-2. 
-2. 
-2 . 
-2 . 
-2. 
- 1  . 
- 1 .  

0 . 
0. 
0. 
0 . 
n . 
0 

+2. 
2 

+2 . 
+3 . 
+2 . 
+2 . 
3. 

2 . 
4 . 
4 . 
5 
4 . 
4 . 
4 . 
4 . 
3. 
6 
5 
6 
5 . 
6.  
6 
6 

MODE 

1001 
1 00 1 
inn1 
1n91 
1n01 
1001 
10n1 
1001 

1001 
1001 
1001 
1n01 
100 1 
1nn1 
1nn1 
I fin i 

1001 
1001 
1001 
1001 
10c)1 

1nn1 
1091 
1001 

1001 
100 1 
I nnl 
1 on 1 
1nn1 
1001 
1001 
1001 

1001 
1001 
1nn1 
000 1 
1001 
I 00 I 
100 1 
100 1 



EXPT I ME 

160oC!(? 
r n.nn 
2.50 
40.O0 
IO.00 
160 00 
39.50 
639 75 

160.00 
16.00 
4-00 
6d CO 
160 00 

256. nn 
64 CIn 
392 -50 

2560 00 
16.00 
4 00 
64 00 
16000 

256 25 
64.00 

1024.25 

256 00 
38.75 
158.75 
39.75 
159.90 
158.75 
319.90 
59 50 

299.75 
2.50 
16.25 
10.00 
0075 
72.00 
5 00 

160.00 

Y A W  

951 
951 
951 
951 
9'1 
951. 
951 
951 

951 
951. 
951 
951 
951 
051 
951. 
951. 

961 
961 
961. 
9610 
961 
961. 
961 
961 

961 
112. 
112. 
-56 
-56 
-250 
-6 
-2 . 
-2 . 
-41 
-01. 
-41 
-41 . 
-41 
-41 
-410 

PITCH 

7 . 
7 . 
7. 
7 . 
7 . 
7. 
7 . 
7 . 
7 . 
7 . 
7. 
7 . 
7 . 
7 

7. 
7 

7 . 
7. 
7 . 
7. 
7. 
7. 
7 . 
7 . 
7. 

-845 . 
-A45 
291 
291 
-559. 
326 
-67 1 

-31. 
-80 
-8C . 
-80 
-80 
-80 . 
-80. 
-80 . 

ROLL MO3E 

100 1 
lnn I 
1091 
l00l 
1001 
1001 
lnol 
1001 

1001 
1001 
000 1 
Inn1 
inn1 
rnnl 
1 or) l 
1no1 

1001 
1001 
1001 
100 1 
ion I 
001) 1 
1 n~ I 
I nI) 1 

1001 
000 I 
no0 1 
000 1 
000 1 
000 1 
000 1 
000 1 

nno I 
0101 
0101 
0101 
ninl 
0101 
0101 
0101 <m 

Oh) 
r o  
C I 
3N 
m e  - V 



EXPT I ME P I T C H  

-an. 
94. 
94. 
94. 
94. 
34. 
94. 
94. 

94. 
1 0 .  
29. 

167. 
167. 
167. 
167. 
167. 

167. 
167. 
21 1. 
211. 
21 I. 
21 1. 
PI I. 
21 1. 

21 1. 
211. 
171 
-65 
-65 
-91 
-91 
-91 

-91 
-91. 
-91 
-91 
-91 
505 
505 
505. 

n l n l  
0101 
n l n l  
0101 
0101 
0101 
n l o l  
0101 

0101 
nnn 1 
n001 
a101 
n101 
01n1 
0101 
n t n l  

0101 
0101 
0101 
0101 
n tn l  
.1a1 
0101 
0101 

0101 
0101 
000 1 
900 1 
000 1 
0101 
o tn l  
6101 

0101 
otn l  
0 10 l 
0101 
0101 
0101 
0101 
0101 



STRIP NR EXPT l ME 

1.25 
40.00 

5.00 
87.00 

2 56 
0 25 

10.0r? 
1.25 

16.25 
2 50 
0.50 
3.00 

59 50 
299.00 
159.75 
39.25 

1.25 
16. nn 
4.00 

64.00 
lh.n? 

256 00 
64.00 

1024.25 

232.50 
0 25 
2.50 
1.25 
9.75 
4.cn 

40. on 
20.0n 

160.00 
319.00 

2.50 
0.25 

ln.on 
1.25 

40 00 
5.00 

YAW 

39. 
82. 
27 

-11. 
-26. 

P. 
-2q. 

11. 

-4. 
29. 

-39. 
-11. 

-2. 
-2. 
86 
86 

86. 
-966 
-966 
-964. 
-965 
-966 
-966 
-966. 

-966 
-126. 
-126. 
-126. 
-126. 
-126. 
-126. 
-1 26. 

-126. 
-126. 
-122. 
-122. 
-122. 
-122. 
-122. 
-122. 

PlTCH 

505 
505 
507. 
507 
506 
506. 
596. 
'=r)9. 

509. 
509. 
509. 
509. 
-30. 
-30. 
-66 
-66. 

-66 
1. 
1. 
1. 
1. 
1. 
1. 
1. 

I. 
151 
151. 
151. 
151. 
151. 
151 
151. 

151. 
151. 
74. 
74. 
74. 
74. 
74. 
74. 

ROLL OFF 

50. 
50 
50 
50. 
50. 
50 
50 . 

. sn. 

50. 
50. 
50 
50 
50. 
50 
50. 
50. 

50. 
17. 
18. 
17. 
1 A. 
18. 
18. 
17. 

17. 
50. 
50 
5n. 
50. 
5n. 
50 
50 

50. 
sn. 
50. 
50. 
50. 
50 
50 
50. 

MODE 

0101 
0101 
01n1 
0101 
0101 
0101 
n l n i  
n i n i  

01 01 
0101 
0101 
0101 
000 1 
on0 1 
on0 1 
oonl 

COO 1 
n i n l  
0101 
01 01 
n i n i  
0101 
0101 
0101 

0101 
0101 
o l n l  
c l n l  
o l n i  
n i n l  
n101 
01?1 

o i n i  
000 1 
0101 
0101 
n i01 
0101 
o i n l  
O l n l  



STRlP NR DOY 

24 1 
24 1 
24 1 
24 1 
24 1 
24 1 
24 1 
24 1 

24 1 
24 1 
24 1 
24 1 
24 1 
24 1 
24 1 
24 1 

24 1 
24 1 
24 1 
24 1 
24 1 
24 1 
24 1 
24 1 

24 1 
24 1 
24 1 
24 1 
24 1 
24 1 
24 1 
24 1 

24 1 
24 1 
24 1 
24 1 
24 1 
24 1 
24 1 
24 1 

EXPT l ME YAW 

-122. 
-122. 
-101. 
-101. 
-101. 
-191. 
-1Gl . 
-101. 

-101. 
-101. 
-1300 
-13(?. - 13@ - 133 
-13C. 
-13C. 

-130. 
-130. 

25 
25 
25 
25 
25 
25 

25 
25 

940 
949. 
949. 
949. 
949. 
949. 

949. 
949. 
949. 
949. 
940. 
940 
949. 
949. 

PITCH 

74. 
74. 

-94. 
-94. 
-04 
-04 
-04. 
-94. 

-94. 
-94. 
-86. 
-86. 
-86. 
-96 
-Ah. 
-Ah .  

-86. 
-R6 - 167 - 167. - 167 

-167. 
-167. 
-167. 

-167. 
-167. 

-4. 
-4. 
-4 .  
-4. 
-4. 
-4. 

-4. 
-4. 
-4. 
-4. 
-4. 
-4. 
-4. 
-4. 

ROLL OFF 

50. 
50. 
50. 
50 
56 
50 
50. 
50 

50 
50 
50. 
50. 
50. 
SO. 
50. 
5r?. 

5e. 
50. 
50 
50 
50. 
50. 
50. 
50 

50. 
50. 

-13. 
-12. 
-12. 
-12. 
-12. 
-12. 

-12. 
-11. 

-4. 
-4. 
-4. 
-4. 
-4. 
-4. e m  

Oh) 
r o  
C I 

z!2 
V 



EXPT l ME YAW 

949. 
9 4 9  . 
949. 
949. 
940. 
949. 
949. 
949. 

949. 
949. 
949. 
949. 
949. 
940  
949. 
949. 

949. 
949. 
949. 
949. 
949.  
940 
940. 
940  

949. 
949. 
949. 
949. 
949. 
949. 
949. 
949. 

949. 
952 
952  
9 5 2  
952  
952  
952  
952 

P l T C H  

-4. 
-4. 
-4. 
-4. 
-4. 
-4. 
-4. 
-4. 

-4. 
-4. 
-4. 
-4. 
-4. 
-4. 
-4. 
-4. 

-4. 
-4. 
-4. 
-4. 
-4. 
-4. 
-4 .  
-4. 

-4. 
-4. 
-4. 
-4. 
-4. 
-4. 
-4. 
-4. 

-4. 
-4. 
-4. 
-4. 
-4. 
-4. 
-4. 
-4. 

ROLL OFF 

-3. 
-4. 
-2. 
-2. 
-2. 
-2. 
-2. 
-2. 

-2. 
-1. 

0. 
0. 
n. 
0 

-1. 
0. 

0. 
0 . 
3. 
2. 
2. 

+2. 
+2. 
+2. 

2. 
+2. 

4. 
4. 
3. 
4. 
4. 
4. 

4. 
4. 
6. 
5 
6. 
6. 
6 
6 



STRIP NR FXDT I MF 

640 00 
1600nC 

10.00 
2.50 

40.00 
1o.t'c 

160.00 
49 00 

323.no 
i6n.00 
16mPC 
4-0@ 

64. Of? 
16.00 

256 0C 
64 00 

1024.25 
256 00 

16-00 
4mOC 

64.00 
16.(rC 

256 25 
64 a 00 

305 75 
255 75 

39 25 
159.75 
39.75 

159.0Q 
159.00 
359 . 75 

359 . 75 
357. 25 

0.00s 
357 00 
281 -25 
119.50 
599 25 

2.50 

P 1 TCH 

-4. 

-4. 
-4. 
-4. 
-4. 
-4. 
-4. 
-4. 

-4. 
-2. 
-2. 
-2. 
-2. 
-2. 
-2. 
-2. 

-2. 
-2. 
-2. 
-2. 
-2 a 

-2. 
-2. 
-2. 

-2. 
-2. 
99. 
99. 

-54. 
-54. 
84. 

986 

990. 
990 
990 
990 
990 
135. 
135. 
135. 

ronF 

1001 
100 1 
1001 
1001 
100 1 
1001 
1001 
1001 

1001 
l!lhl 

1001 
100 1 
100 1 
1001 
100 1 

1001 
1001 
1001 
Ion1 
1001 
In01 
in01 
1001 

100 1 
100 1 
oon 1 
000 1 
no0 i 
o m 1  
don i 
000 1 

oon I 
000 1 
000 1 
000 1 
000 1 
0001 
000 1 
0101 



STRIP NR EXPT I .HE 

0.50 
10.00 
1.25 

40 00 
5.0C 

160 0Q 
:9.75 
159.35 

2.50 
0.25 
In.00 
1.25 

40.00 
5.00 

160.00 
19.75 

19.75 
2.50 
q.50 
lo.no 
1-25 

40.~0 
5.00 

159.75 

20.00 
0.25 
2.50 
1.25 
1'3.0'3 
5.0C 
43.00 
19.75 

160.00 
2.50 
0.25 
10.00 
1 .nn 

40 00 
5.00 

16'3.00 

YAW 

957. 
957. 
957. 
957. 
957. 
957 
957. 
-37. 

159 
159. 
159. 
1590 
159. 
159. 
159. 
.159. 

-73 1 
976 
976 
976 
976 
976 
976 
976. 

976. 
192. 
192 
192. 
192. 
192 
192. 
192. 

192. 
199. 
199. 
199. 
199. 
199. 
199. 
199. 

P I T C H  

135. 
135. 
135. 
135. 
135. 
135. 
13'5. 
-51. 

145. 
145. 
145 
145. 
145. 
145. 
145. 
145. 

-279. 
45. 
45. 
45. 
45. 
45. 
45. 
45. 

45. 
146. 
146. 
146. 
146. 
146. 
146. 
146. 

146. 
146. 
146. 
146. 
146. 
146s 
146. 
146. 

ROLL 

2231. 
2231 
2231 . 
2231 
2231. 
2231 
223 I. 
-4tA9. 

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

-I. 
1807 
1807 
1l3o7. 
18Q7. 
1907 
1807 
1807 

1807 
7. 
7. 
7. 
7. 
7. 
7. 
7. 

7. 
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 

OFF 

50. 
50. 
S'Y. 
50 
50 
5n. 
50. 
50 

50. 
5n. 
50 
50 
50 
50. 
50. 
50. 

sn. 
sn. 
5n. 
59. 
50 .  
5n. 
10. 
50. 

50. 
50. 
50. 
50. 
50. 
50 . 
50 
50. 

50. 
50. 
50 
50 
50. 
50. 
sn. 
sn. 

MODE 

010l 
0101 
0101 
0101 
0101 
dl01 
0101 
n0n i 

olnl 
0101 
nlni 
0101 
0101 
otnl 
0101 
nloi 

Or)@ I 
01 ni 
0101 
olnl 
CIl!ll 
0101 
0101 
0101 

0101 
0101 
olnl 
Olnl 
olnl 
nlnl 
0101 
nio1 

0101 
0101 
0101 
0101 
000 1 
ri101 
oIni 
nlnl 

(Q, 
Oh) 
r o  
5& 
m r  

V 



S T R I P  NR YAW P I T C H  ROLL OFF MODE 

1840 
-4181. 
-4181 

10. 
10. 
in .  
1 1 .  

-1773. 

nnn I 
oon i 
000 1 
000 1 
000 1 
nnn I 
000 1 
0101 



F Y P T  1 M F  

4-00 
64.25 
1 6 0 " ~  

256.10 
64. '30 

909 0 %  

10.C') 
9.75 

9.75 
in.25 
9 00 

39 25 
159.sc 
239 25 
599 . 75 

50.75 

298.75 
2.50 
0.50 

l O . O @  
1.00 

40.09 
5oPA 

160.0n 

19.75 
0 25 
2-50 
1.25 

10.00 
5.C0 

40 . OC 
20.nn 

159.50 
2.5'1 
0 50 

10.C'n 
1.25 

40.01' 
5.00 

160.00 

VAW 

-974. 
-974. 
-074. 
-974. 
-974. 
-974. 
-974. 

280 

280. 
280 
-20. 
-10. 
-25. 

- 1 .  
-I. 
-4. 

4. 
-842. 
-842 
-8420 
-842. 
-A420 
-842. 
-842. 

-842 
962 
962 
962. 
962 
962. 
962 
962 

962 
-526 
-526. 
-526 
-526 
-526 
-526 a 

-526. 

P I T C H  

1 .  
I . 
1. 
1. 
I . 
1. 
I . 

-144. 

- 144,. 
- 144 
501 
501. 
504 
-7n. 
-30. 
-3 1 .  

-31. 
120. 
120. 
120. 
120. 
120. 
12q. 
ipn. 

120. 
-75 . 
-75 . 
-75. 
-75 . 
-75. 
-75. 
-75 . 
-75. 
281 . 
281. 
281. 
281. 
281 
281. 
281 

ROLL 

260 
26n. 
26n. 
260 
260. 
26n. 
260 rn 

-1421. 

-1421 
-1421 

1 0. 

1. 
1 . 

-4 199. 
-4 199. 
-4200 

-4200 
273 
273 
273 
273 
273 
273 
273 

273 
1390 
1391. 
1391. 
1390 
1391 
1391 
1 390 

I391 . 
-4390 
-4n93. 
-4090. 
-409C 
-4 090 
-4090 
-4090 

OFF 

25 
26 
27. 
25. 
27. 
270 
50 
50. 

50 
50 
5n. 
50. 
5n. 
5n. 
50 
50. 

50 
500 
500 
500 
50 
50 . 
500 
50 

50. 
50. 
500 
50 
50. 
50 
50 
50. 

50. 
50 . 
5n. 
50.  
50. 
50 
50 
50. 



STRIP NR FXPT 1 MF: 

20 . 00 
19.75 
10050 

959 . 00 
779 50 
959 25 
9050 
38.75 

159.0C 
2059 
no25 
10mO0 
1.25 

40.C9 
4 075 

159.50 

20.00 
0 25 
2 59 
I m25 
10or)(l 
5.00 
40000 
20 . OC 
159.75 
9025 
2-59 
0025 
13*0'? 
1025 

40.Of? 
5 90 

160.00 
20 . f'0 
0025 
2.50 
1025 
9.75 
5 00 
40 00 

P l TCH 

281 
-6 1 
-549. 
10. 
2 . 
0 . 

501. 
501 

501 . 
-185. - 195. 
.- 185 . 
-1850 
-185. 
-185. 
-185. 

-185. 
295 
295 
295 
295 
205 
295 
295 

295 
295 
250 
250 
250 
2500 
250 
2sn. 

250 
250 
250 
250 
2500 
2500 
250 
250 

POLL 

-40900 
909. 
909 
1647. 
1647 
1768 

-1 . 
-1 . 
-1 . 

-1731 
-1731 
-1731 
-1731. 
-1731 
-1731 . 
-1731 . 
-1731. 
-2685 
-2685 
-26850 
-2hRSo 
-2685 
-2685 
-2685 

-2685 
-2685 
-4342 
-4342. 
-4342 
-4342 
-4342 
-4342 

-4342 
-4342 
-4342 
-4342 
-4342. 
-4342 
-43420 
-4342 

OFF 

50 
50. 
50 
50 
500 
50 
50 
50. 

50 . 
51? . 
5n. 
50. 
50 
50. 
50 . 
500 

50 
50 . 
50 
50. 
5n. 
50 
50. 
500 

50 
50 
50 
50. 
500 
50 
50 
50. 

50 . 
50. 
500 
50 
500 
50 
50 
50 

M O W  

0101 
ooni 
000 1 
000 1 
000 1 
oon 1 
000 1 
000 1 

nan i 
n ~ n l  
nin1 
0101 
olni 
0101 
0101 
0101 

0101 
0101 
0101 
0101 
nlnl 
0101 
nini 
0101 

0101 
000 1 
0101 
0101 
0101 
0101 
0101 
niol 

0101 
oini 
0101 
0101 
0101 
0101 
0101 
0101 



STRlP NR E X P T  1 WF: YAW P I T C H  ROLL OFF MOW 

so. 0161 
50. 0101 
500 onnl 
50. 0101 
50. 0101 
500 0101 
50. 0101 
50. 0101 

SO. 0001 
50. 0001 
50. 0001 
50. 0001 
50. noni 
50. nnnl 
50. n i n ~  
50. nlrll 



S T R l P  NR 3 0 Y  E X P T  1  YE Y A W  

-604. 
-604 
-604 
-604 
-6C4 
-604 
-604 
-2. 

-2. 
-457. 
-457 . 
-457. 
-457. 
-457. 
-457 . 
-457. 

-457. 
-457. 
-457. 
-457. 
-457. 
-457. 
-457. 
-457. 

-457. 
-66 
-66 
-66 
-66 
-66 
-66 
-66 

-66 
-66 
-66 
-66 

-423. 
-9 . 

5 . 
-397. 

P l T C H  

512. 
512. 
5120 
5120 
9120 
512. 
5120 
-31 

-31 . 
104 
1 n4. 
1040 
1040 
1n4. 
I na. 
104. 

1040 
104 
1040 
104. 
I n4. 
104 
1040 
104 

104 
744 . 
744 . 
744. 
744 . 
744 . 
744. 
744. 

744 . 
744 . 
744. 
744 . 

-157. 
987 
9870 
-44 . 

ROLL OFF 

50 . 
50 . 
50 
50. 
so 
50. 
50 . 
50. 

500 
5 0  . 
50. 
50 
50. 
50 . 
500  
5n. 

50 
500  
50 
50. 
50 
50 
50 . 
500  

50 . 
500  
5F. 
50 
500 
50. 
500  
5 0  

500  
5 0  . 
5 0  . 
500 
500  
50 
5O . 
50 

MODE 



S T R I P  NR E X P T  l ME ROLL OFF MODF: 

so. 
5n. noni 
5n. m n l  
50. 0101 
59. n in l  
50. 0101 
50. 0101 
SO. 0101 

50. 0101 
so. o in l  
51). 0101 
SO. 0101 
50. 0101 
50. o ln l  
50. 0101 
50. 0101 



STRIP NR DOY 

246 
246 
246 
246 
246 
246 
246 
246 

246 
246 
246 
246 
246 
246 
246 
246 

246 
246 
246 
246 
246 
246 
246 
246 

246 
246 
246 
246 
246 
246 
246 
246 

246 
246 
246 
246 
246 
246 
246 
246 

E X P T  I MF P l TCH 

-65. 
1015. 

6 
6 
6 .  
6 
6 

-342 

-34 2. 
-34P. 
-34?. 
-342. 
-280 
-280 
-280 
-280. 

-280 
121. 
121. 
121. 
121. 
121. 
321. 
-33 1 

-33 1 
-331 
-33 1. 
-33 1 
-33 1. 
-33 1. 
-33 1 
-33 1 

-33 1 

-326 
-326 
-326. 
-326. 
-326. 
-74. 
-74. 

R O L L  O F F  MOD= 

50. ninl 
sin. ennl 
50. 0101 
50. 0101 
SO. 0101 
50. OlCl 
50. O I ~ I  
50. 0101 



STRIP NR DOY YAW 

394. 
394. 
394 . 
376 
376 
376. 
376. 
376 

366 
366 
366 
366 
366 
-67. 
-67 
-670 

-670 
-670 
-67 
-67. 
-67. 
-67. 
-16. 

6 

2. 
-755 . 
-1740 
-174. 
-174. 
-174. 
-174. 
-486 

-486 
-486 
-486 
-486. 

- 1  . 
-1 .  
-1 .  
-1  . 

P I T C H  

-74. 
-74 . 
-74 . 
-54 . 
-54 . 
-54 . 
-=4 . 
-54 . 
-49 . 
-49. 
-49. 
-49 . 
-49. 

-401 
-401 
-401 

-401 
-401 
-401 
-401. 
-491 
-401 
500 . 
500. 

500 . 
-27 1 
764 
764 
764 
764. 
764 

-22 1 . 
-22 1. 
-22 1 . 
-22 1 . 
-22 1 . 
-370. 
-370 
-370 
-370 

ROLL 

4444 . 
4444. 
4444. 
4476. 
4476. 
4476. 
4476 
44760 

44760 
4476. 
44760 
44760 
4476 
5399 . 
5399 . 
5399. 

5399 . 
5399. 
5399 . 
5399 . 
5399. 
5399 . 

1 . 
1 . 
1 . 

-3. 
-6079. 
-60790 
-en790 
-6n79. 
-6079 
- 1  197. 

-1 197. 
- 1  197. 
-1 197. 
- 1  197. 
-833 
-833 
-833 
-833 

OFF 

500 
50 
50 
50 
50. 
50. 
59 . 
5n . 
so. 
50 . 
50 
50. 
50.. 
50. 
500 
50 . 
sn. 
sn. 
500 
50 
50. 
50 . 
50 
50. 

50. 
500 
50. 
5n . 
sn. 
5Q. 
50. 
50 

50. 
50 . 
500 
50 . 
50 . 
500 
5F . 
500 a 

r o  
5r1 
r n c  
CI 
u 



EXPT 1 ME PITCH 

-370. 
-294 
-?')4. 
-294. 
-294 
-794. 

64. 
201. 

201. 
201. 
201 a 

201. 
240. 
240. 
240 
240. 

240. 
240 
240. 
240. 
279. 
279 
279. 
279 

279 
390 
390 
390 
390 
390 
390 
390 

390 
1. 
1. 
I .  
1. 
1 .  
1 .  
1 .  

ROLL OFF 

5n. 
50. 
5n. 
50. 
50. 
5n. 
50 
sn. 

50 
50 
50 
50 
50. 
50 
50. 
5n. 

50. 
50 . 
50 
50. 
50. 
50 
50. 
50. 

50. 
50. 
50. 
50. 
50. 
50 
50 
50 

50. 
50. 
50. 
50 
50. - 5n. 
50 
50. 

MODE 

01r)1 
0101 
n in i  
Olnl 
nrqi 
n t n l  
000 1 
o l n i  

0101 
0101 
n io i  
0101 
0101 
n in i  
0191 
0101 

0101 
0101 
0101 
0101 
0191 
0101 
0101 
0101 

0 10 1 
0101 
0101 
0101 
0101 
0101 
0101 
0 10 1 

0101 
0101 
0101 
0101 
0101 
0101 
0101 
0101 3E 

r o  
C I 
X N  
r n c  

V 



DOY EXPT 1 YE Y A W  D I T C H  ROLL OFF 



EXPT l ME 

40 C0 
19.75 

159.7G 
0.25 
2 50 
1.25 

19.00 
5-00  

40.00 
20000 

166.90 
r).sn 
2.50 
1.25 
9.75 
5.00 

40000 
19.75 

16o.no 
2.50 

in.nr! 
1 o . m  
40.00 
40 00 

160 00 
160.00 
640 00 

2.50 
ir?.no 
1C.00 
40 00 
49.0n 

97.75 
159.75 
639 00 

2.50 
10.00 
10.00 
40.00 
40 00 

P l TCH 

0. 
0. 
6. 
0. 
n. 
0. 
0. 
0. 

. 0. 
n. 
n. 
0. 
rr . 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
n. 
Ir . 
0. 
0. 

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

OFF 

-4. 
-4. 
-3. 
-2. 
- 1 .  
-2. 
-1 .  
-2. 

-2. 
-2. 
-2. 

n. 
-1 .  

0. 
- 1 .  

0. 

0. 
0. 
0.  
2. 
2. 

+2. 
2. 
2. 

+2. 
2. 
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4.0 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. 
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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 .  commit tee o r  by 
NOAA : 

BSP 

BSX 

CAL 

CIlX 

EFR 

ELB 

FXX 

J O P  1 

J O P  lA* 

JOP 1A-1* 

J O Y  2 

JOP 3 

JOP 4 

JOP 5 

J O P  6 

JOP 7 

JOP 8 

JOP 9 

JOP 10  

JOP 11 

J'OP 1 2  

JOP 1 3  

JOP 14 

JOP 15  

JOP 17  

JOP 1 8  

JOP 1 9  

JOP 20 

JOP 2 1  
JOP 24 

JOP 25 

B r i g h t  Spo t  

B r i g h t  Spo t  and Number 

~ a l i b r a t ' i o n ,  T a r g e t  u n s p e c i f i e d  

Coronal  I lole  and Number 

Emerging Flux Region 

E a s t  Limb 

F i l amen t  and Number 

Chromospheric  Network 

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

S t e p  One o f  JOP 1 A  

A c t i v e  Regions 

F l a r e s  

Prominences 

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

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

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

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  Spo t  

Comet Kohoutek 

Al fven  Waves 

R a p i d l y  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 R o s t e r  
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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 

Coronal and Chromospheric Structures 

Velocities 

Comet Kohoutek 

Kohoutek Coma 

Kohoutek Nucleus 

Kohoutek Tail 

Limb and Number, 0  means 10 

Limb 

Limb Scan and Number 

Network Cell and Number 

North Pole 

Observing Time for Crew 
Prominence and Number 

Quiet Limb 

Quiet Region and Number 

Quiet Region 

Shopping List Designation 

Shopping List and Number 

Sun Center 

Single Instrument Operation 

South Pole 

Unattended 

Unknown 

Star Gamma Vel 

West Limb 

Active Region Identifying Numbers, i.e, 
00, 19, 27, etc. 

* Sample - for specific JOP and step definitions, see JOP summary 
sheets. 



620-2Q7 
VOLUME I 

O a T E  

4 i J c  2 b  
AUG 25 
AUG 25 
AUG 25 
allE 2 5  
41lG 25 
AUG 25 
AUG 25 

4UG 25 
411C 25 
fiU6 2F; 
A\JG 2 5  
fiUG 3'5 
4llG 27 
nrJc 25 
4UG 2 5  

~ C J G  2 5  
dl.lG 25; 
4 U t  2 5  
fiUG 2E; 
r\UG 2 5  
4cIG 2 5  
4,lJG 29 
n u G  29 

bUG 2 5  
P l l G  25 
4LIG 2 s  
C\UG 2 5  
AIJG 2 5  
o(?G 2 5  
A l i G  215 
4IJG 36 

A i l C .  25 
ALlG 2 5  
nu5 2F. 
4lJG 27 
n l ! G  25 
AUG 35 
4tlG ZCi 
BUG 3.5 

AlJG 25 
h1IG 2 6  
47U6 2q 
nuc; 2 5  
A l l G  25  
air(; 2 5  
A l J r :  2.; 
hUG 2 5  

EXP WVL 

UNK 
03  
03  
03  
03 
0 3  
03 
0 3  



TIYF FIW-STRIP D I M  JOP-ST PR TGT E:YP WVL 

nu5 35 
AM 2 4  
AlJG 25 
4UG 2 5  
AlJG 2 5  
AUG 2 5  
dLlG 25 
nu6 2 5  

nlJG 2 5  
d1lG 2q 
AUG 2G 
nuG 2 5  
AlJC 2 5  
PIJF  2 %  
hLIG 25  
.nut ::5 

OPS 
ORS 

15A-3 76A 
15A-3 3hA 
15A-3 364 
15A-3 36A 
1SA-3 36A 
15A-3 3hA 

UNK 
UNK 
CHI  
C H I  
CHI. 
C H I  
CHI  
CHI  

28-312-1 438 15A-3 3 h b  CHI  
2El-z12-2 43A 15A-3 3hA CHI  
2@-312-3 439 15A-3 3 f i A  CH I  
2R-312-4 439 15A-3 36A CHI  
2P-312-5 4 9  1-5A-3 3hA C H I  
2B-712-6 439 15A-3 36A CHI  
2R-71.2-7 439 1SA-3 36A CHI  
28-312-8 439  15A-3 36h CHI  



620-247 
VOLUME I 

LIRTF 

nil[; 2" 
At-15 25 
nuc 35 
AUF 25 
A(!(; 2 5  
AUG 2 5  
!qUG 3q 
AIJG 25 

8\15 2" 
nuG 2 5  
AlJG 25; 
BUG 25 
A!JG 25 
fiLjG 25 
c\UG 25 
AciE 25; 

2 5  
4L!G 25 
a m  ?=, 
nus 25 
!lUG 2': 
Al.IG 2 5  
4UG 25 
4Ur, 25 

Al!G 25 
ACIG 2 5  
A t J C  2c 
Al.16 25 
r\IJF ZC- 
R U G  2= 
nut; 25 
hllG 2= 

AUC- 2 5  
4116 25 
B(JG 2 5  
Al.!r, 2 5  
6 1 . 1 ~  2 5  
4116 74  
AUG 25 
AUG 24 

blJG 25 
flu6 25 
AUT, 2 5  
&\JG 25 
auG 2s 
AUG 25 
PLJG 25; 
nllc 2=. 

BE! TGf EXP WVL 

36A C H I  
368 CHI  
36A CHI  
3.68 C H I  
I3 CHI  
11 CHI 
1 1  CHI. 
1.1 C H I  

11 CHI 
11 C H I  
11 CHI  
11 CHI  
O U R  0 6  
O4H 0 6  
n w  06 . 
04R 06  



620-247 
VOLUME f 

JOP-ST RR TGT 

f iUG 26 
8116 2CI 
nu6 2c 
ACJG 26 
A l i G  26 
ALJG 26 
P I J C  26 
AUG 26 

02A-I  040 93 
0213-1 04D 93 
o2A-1 04Q 93 
02A-1 04n 93 
n2A-1 040 93 
02A-X 04D 93 
0 2 A - 1  04n 93 

 SO^ UNK 

nlJG 26 
A l J 6  26 
AiJG 26 
AUC 2 G  
P U G  26  
AU6 2 6  
AUG 26 
AIJG 26 



620-247 
VOLUME f: 

E X F  WVL 

AUG 26 228:18:0@ 
AUG 36 23Y:18:00 
AUG 36 ?3$:16:08 
QUG 36 ~?;P:~R:Q$ 
nuG 2~ ~ ~ P : I P : c ~  
fiU6 26 23n:lA:09 
AUG 26 23.Q:18:09 
AlJG 26 ?38:18:1? 

fiUF 26 33R:lP:pb 
fil.lG ?h 238:10:21 
n i j G  26 2 3 ~ : 1 p : 3 1  

26 23R:18:21. 
P U G  26 ?38:18:31 
PUG 2 6 .  234:18:21 
AUG 2g 23P:l0:?2 
A W G  26 23P:18:22 



620-247 
VOLUME 1 

IlA TE: 

26 
AIJC 26 
dL16 36 
AClG 26 
AUG 26 
AUG 26 
hUG 26 
blJG 26 

AlJC 26 
BUG 26 
nu6 26 
AlJG 26 
fiUG 26 
fiUG 26 
RUC 26 
AI.JG 26 

At!(: 36 
PLlC 26 
hllG 26 
AUO 26 
nur, 2c 
A l i G  26 
AUC 27 
P . l l G  2 1  

A U G  27 
nuc 2 7  
AUG 27 
hlJG 27 
hl.JC; 27 

27 
n u G  27 
nu6 27 

fill[; 27 
I I U G  27 
AUC; 27 
AUG 27 
P.UG 27 
4U6 27  
AUG 27 
AUG 27 

qU(; 27 
AUG 27 
41JG 27 
A U G  27 
4!JG 27  
4 u ~  27 
4 l j G  27 
Al-lC. 27 

JOP-ST BE! EXP WVL 

028-2 05R 
028-2 OSR 
020-2 05R 
028-3 05R 
02H-2 05F! 
020-2 O 5 A  
028-3 05P 
06 -1 019 



t m m W n K  r c ; j a j a a t s  a t t j a e a a  a j = t * a s = a  z j a = t * a j ~  
u, 1 l l 1 1 1 1 l  1 1 1 l l 1 1 1  I 1 1 1 1 1 1 1  1 1 l 1 1 l l l  1 l 1 l 1 l 1 1  1 1 1 1 l 1 1 1  

a a a a a a a a  a u a a a a a u  a a a a a u a u  a a u a a u a a  a a a a a u u a  a a u a u a u u  
a r n m u r ~ m m r r r r ~ i  r r i m c n m m m m m  m m m m t r : m m t n  m u ;  m m i n m m m r r a u ;  m i n u ~ u ~ ~ t n u ~ m  
0 ~ C C G O G C O  ~ O C O O C 3 O G  O 0 O C ; O C C C  C O G O C : t O G  0 O C C : O C C C  O c 2 G c o C O O  
7 



6 2 0 - 2 4 7  
VOLUME I 

FILR-STRIP  JOP-ST BB TGT EXP WVL 

AIJG 27 
4l!G 27 
4UI; 27 
nlJ6 27 
nu6 27 
ALIG 27 

2 7  
AUG ?? 

0SA-U 13  LS5 2:4O L 
05A-4 1.3 LSS : 16  S 
05A-4 1% LS5 :O4 L 
@SA-4 13 L S 5  1 0 4  S 
05A-4 1 3  LSS :I6 L 
05A-4 13 L S 5  4:16 S 
05A-4 13 LSS 1 0 4  L 
05A-4 13 LSS 6 :33  S 

05A-u 13  LSS 4 1 6  L 
05A-4 13 L S 5  :16 S 
05A-4 13 L S 5  :04 L 
O5A-4 13 LS5 1:04 S 
05A-4 13 LSS :16 L 
05A-4 1.3 LS5 4 S 
05A-4 13  L S 5  1 0 4  L 
05A-4 1 3  L S 5  17:04 S 



- 
w w w ~ u r l a w  W W [ ~ ( A A U W ' ~ ~ W  W w l + l w w w r * a  W W ~ A U W W ~ ~  r n ~ u a s a w s ~  I 
uruurtn * n u r c n m  ~ n P n m ~ u i ~ m t n c n m  ~ n c n ~ m u ! n m m . i n  r n c n m . ~ ~ m u m u  c c c  r c . c  F C  m 
W ~ W U W W W W  h , r u r \ > l ~ ~ ) w ~ \ :  w r r r r r r v  o o o o a o o c  c \ p a \ r , \ ~ a \ p \ ~  -I 
I I I I I Y I I  I I I I I I I I  1 1 1 1 1 1 1 1  1 t 1 1 1 l 1 1  1 1 l l l l t 1  'n 

~ ~ ~ ~ Q I U I C W N F  ~ + O I ~ J ~ C W W F  g , 4 g \ * a ~ w r u ~  % + m r n c w ~ r  - 3 , l r * u r ~ w w r  H 
0 

S C C C C F C C  E f C C E C F C  F F F F E C C C  E C C C C E C F  
m t 3 m m m m t m 3  5 7 D m m f D m Q c D  Q O m m m D Q m  0 s m a ~ 3 m ~ m  
C C C C  C C C C  C C C S F ' A W S  W W W W W f W W s V  W a N W W i V I U f G +  

in tA 
F W W + e r r +  w W W * W S 0 0  O O O O O O O O  0 3 0 0 0 0 6 9  
i U N N r U R ) r U I U ' U  N h ) R ) R ) W r l ) * ' U  N)rurUN)R)N.IVIU N ) n , r u w r u r u f v 9  
v ~ v v ~ v - n  n - n ~ q -  a m ~ a m m m m m  m m m m m m m  
1 1 1 1 1 1 1 l  1 1 O l  1  l 1 1 l l l 1 1  1 1 1 1 l l 1 1  
~ * F F F + + H  . + w e + @  w u ~ r e w u r ~ u  , u p v . - u ~ w r u ~ r  

9999 a 9 9 9  
W W W W  W W W W  

................ 
o ~ o r  o o r a  
L n O F O  0 R ) O U l  

0 . 0  

w ~ 0 %  
rcnr-m r m m r  

E: < Q I  
< Oh) 
r r o  

C t 
3 IU 
IT * 
4 

I4 



620-297  
VOLUME I 

DATE T I  ME FIL. PI-STRIP n/N JOP-ST EXP WVL 

n l l G  2 9  241 :00:36 
bU6 29 241 :00:36 
aLJ6 29 241:00:37 
AUG 29 2q.1:00:37 
AUG 2 9  241:00:40 .. 

nUG 29 241 :02:@2 
9UG 29 241:02:0? 
nut 29  241:02:02 

4UG 2s 24.) :02:02 
n i j G  29 241.:02:02 
All(; 29 241.:02:03 
AUG 29 241:02:03 
AUG 2'3 341 :02:05 
AUG 29 2 4 1 : 0 2 : ~ 5  
AUG 29 241.:02:05 
aIJ6 29  291 :02:05 

AU6 29 241:13: 3.0 
A l l G  29 241. :14:11 
R U G  39 241:14:11 
AUG 2" 3 4 1 : l ~ : y . J .  
RUG 29 241:14:12 
!UG 2 9  241, : I 4 3 1 3  
AUF 2 9  ?41:14:17 
41-16 39 3 4 1  :14:1C! 

UNK 
6 9  
69 
69 
6 9  
6 9  
69 
6 9  

R U G  39 241:1.4:35 
PUG 2 9  241:15:55 
nuG 29 241:15:55 
All6 29 241:15:55 
AIJG 29 241, :15:5S 
4 U C  2 9  241 :15:5S 
fiU6 29 241  :15:55 
AUG 29 241:15:56 

P l J G  29 241:1S:56 
AUG 29 241:16:03 
AUG 29 241:16:11 
495 29 ~ ~ 1 : i h : l i  
AUG 2" 241 :16:1J. 
RUG 2 9  241 :16:1.1 
AlJG 2 9  241 :16:31 
nUG 2 9  24.1:16:12 



620-247 
VOLUME I 

DATE 

AUG 2 9  
AUG 29 
A U C  2q 
AUG 2'3 
AUG 2s 
fiLJC- 2", 
4 U G  25 
AUG 29 

AUG 29 
AUG 29  
AUG 29 
A L J G  24 
nUF 3 9  
AUF 29 
AUG 29 
euG 29 

AUG 29 
AUG 29 
A116 29 
4ClG 29 
RUG 29  
A L I G  29  
AUG 29 
AUG 29 

Al lG 2 9  
AIJG 2 9  
AUG 29 
BUG 29 
AUG 25' 
n l l G  2 9  
nlJs 29  
AUG 29  

hut; 29 
AUG 29 
AlJG 39 
A i J 6  29 
RUG 29  
AUG 2 9  
PUG 29 
4UG 2 9  

AUG 29 
JUG 29 
flu6 29 
4UG 29 
P U G  2 9  
fiUG 29 
a m  29 
91JG 2s 

T I M E  JOP-ST 

02E-2 
02E-2 
020-1 
020-1 
020-1 
020-1 
020-1 
020-1 

020-1 
020-1 
020-1 
020-1 
020-1. 
020-1 
020-1 
020-1 

020-1. 
020-1 
020-1 
02@-1 
020-1 
020-1 
02D-1 
020-1. 

68 fGT 

368 03 
36R 03 
040 08 
04R 0 8  
04B 08 
048 08 
045 08  
04R 08 

O4R 08 
048 08 
OlrC OR 
04C 08 
04C ' 08 
04C 08 
O Q C  08 
04C 08 

04C 08 
04C 08 
04C 08 
04C 08 
O4C 08 
04C 08 
04C 08 
04C 08 

EXP WVL 



F I L  M-STRIP  JOP-ST Qn TGT EXP UVL 

fiUG Z Q  24~:23:~0 
A11G 29 2q1:22:10 
AUC 29 ?41:22:1? 
AlJf i  2s  2Q.I  :22:1?! 
AUG 29 241:22:33 
nu6 29 241:22:14 
nuG 20 241:22:1~ 
QUt 2a 241:22:17 



@ATE TIrtF'  F I L R - S T P I P  n/N JOP-ST BB TGT EXP WVL 

AUG 39 241:23:34 
P U G  29 241,:23:51 
nuG 29 241:23:55 
4UG 29 241,:23:55 
BUG 29 24y.:23:55 
AUF 29 241323356 
auG 2s 2~1:23:57 
AUG 30 242:OO:OI 

13 93 5:06 S 
13 93 4:16 L 

UNK :4O S 
UN.K 2:40 S 
UNK :40 S 
UNK 2t40 S 
09 2:40 S 

27 LB1 6:OO S 

9 U G  3f? 24?:17:~7 
AuB 3n ?4~:1.7 :n7 
AU6 3n 2~2:17:~7 
AUG bF 34~:17:n8 
P l t 6  30 . ?q2:17:08 
nu6 3n 24?:17:08 
QUG 30 ?4?:17:09 
AUG 30 24?:l7:11 

10 BSP :02.5S 
1 0  BSP :00.3L 
1 0  BSP :lo S 
10 RSP :01.3L 
1 0  ASP 0 S 
10 RSP :05 L 
10 BSP 2:40 S 
1 0  BSP :20 L 



620-247  
VOLUME I 

DPTE 

B U G  3 P  
nur, 3n 
AUG 30 
B U G  3 P  
nu6 31! 
AUG 3n 
AUG 30 
A l l f i  3r! 

auG 3n 
4UG 311 
AIJG 3 P  
AUG 30 
~ I J G  30 
fil.jG 3t? 
blJG 30 
nu6 3n 

nuG 30 
nus so 
nl.tG 30 
41-16 3n  
4UG 3c 
4UG 3c 
AUG 31! 
AI.jG 3" 

~ 1 . 1 ~  3n 
AUG 31 
QllG 31. 
hLlG 33 
AUG 31 
A l l 6  3? 
A U 6  31 
AUC 31 

AU6 31 
AUG 33 
AUG 31 
nu6 31. 
4UG 31 
AUS 33 
AUrJ 31. 
4U6 3 1  

AlJG 33 
AUG 31 
AUE 31 
4 ?l r; 3 1 
nuc. 31 
AUG 31 
4UG 31. 
AUG 31 

FILM-STPIP D/ht JOP-ST 88 TGT EXP UVL 

@?A-4 36 P42 
0 2 ~ ~ 6  10 BSP 
0 ? G - 6  1I1 RSP 
02D-6 1 0  ESP 
020-6 10  BSP 
020-6  1 0  ESP 
030-6  10  DSP 
020-6 1 0  BSP 

2 R - 3 R 4 - 1  . 528 04A-2 330 P42 :00r3L  
2F!-?84-2 52@ 04A-2 338 P42 :10 S 
2R-384-3 528 04A-2 338 P42 : 0 1 * 3 L  
2@-384-4 529  04A-2 319 P42 :4O S 
2e.-304-5 528  OVA-? 330 P42 :OS L 
2P-3P4-6 52n 04A-2 33R P42 2:40 S 
2R-3R4-7 520 OQA-2 338 P42 :20 L 
2R-384-8 528 OBS UNK :00e3L 



O ATE 

41.16 31. 
AUG 37. 
ni16 33 
auG 33 
AU6 St 
AlJG 33. 
ALlG 31 
AU6 I ?  

AUG 31 
4lJG 39 
P U G  $1 
-!klG 31 
AU6 31 
A1.IG 31 
AUG 311 
nLrG 31. 

A l l G  31 
nur, 31. 
SFP 1. 
S F  1 
5EP 3 
SF'P 3 
SEP 1 
SEp 1 

SEF' 1 
SEP 1 
SFF 1 

CEP 1 
SFP 1 
CEP 1 
SF" I 
s E rmi 1 

9EP 1 
SEP 3. 
SE-p 1 
QE" 1 
SKP I 
SEP 1 
SEP 1 
5EP I 

SEP 1 
SFIS 3 
SEP 1 

TEP 1 
SEP 1 
SEP 1 
8EP 1 
SEP 1 

T I M E  O/N JOP-ST BR TGT 

531 02C-6 1 Y  1 2 .  
531  02C-6 14 12 
531 02C-6  14 12 
531 02C-6 14 12 
531 02C-6 14 12 
531 02C-6 14 12 
531 02C-6 14 12 
533 00s UNK 

533 ORS UNK 
533 OBS UNK 
534 1 2 0  UNK 
534 1 2 0  UNK 
534 120 IJNK 
535 06 -1 0 1  SC 
535 0 6  -1 01 SC 
542 06  -1 n l  SC 

543 04A-2 33 P42 
543 ORS 0 9  
543 06s 0 9  
543 ORS 0 9  
543 ORS 09 
543 ORS 0 9  
543 00s 09 
543 oes 09  

EXP WVL 



BB TGT EXP WVL JOP-ST 

ORS 
nRS 
ORS 

0QA-5 
04A-5 
04A-7 
120 
1.20 

0 9  :20  L 
1 5  :20  S 
1 5  :20 S 

28 P 4 2  16:OO S 
28 P 4 2  13:OO S 
28 P42  1 6 : O O  S 

Q R l  :10 S 
Q R I  :40 S 

SEP 1 

SEP 1. 
SEP 1. - 
SEP 1 
SEP 1 
SEP 1 
SEP 1 
SEP 1 

qEP 1 
SEP 1 
SEP 1. 
8EP ? 
SEP 3 
SEP .l 
SE? 1. 
SE? 3 

SEP 1 

SEP I 
SEP ! 
SEP 1 
SEP 3 
SEP 1 
SEF 9 

SErJ 1 

SF? 1 
SEP 1 
SEP 3 

. SEP 1. 
SEP 1 
SEP 3 
SEP 1 
SEP 1 

SEF 1 
SEP 1 
qEF I 
SEP 1 
SEP 3. 
SEP 3. 
SEP 1 
SEP 1. 

SEP 1 
SEP 1. 
SEP 1 
SEP 1 
qEP 1. 
SEP 1 
SEP 1 
SEP 1 



620-247 
VOLUME I 

D A T E  

SEF5 1 
SE-P 1 
SEP I 
FEF 1 
SEF 1 
SEF 1 

SEP 1. 
SEP 1 

SEP 1 
SEP 1 
SE? 2 
SEP 3 
.SEP 2 
S€P 2 
cE!J 2 
SEP 2 

SEF 2 
SEP 9 

SEP 3 
SEF' 2 
SE? 2 
SEP 2 
SEP 3 
SEP 3 

SFP ? 
SFP 7 
SEP ? 
SEP 3 
SFP 2 
SEF ? 
fEP ? 
SEP 2 

cEF 3 
SEP 2 
SEP 2 
SEF 3 
SEP 2 
SEF 2 
SEP .7 
SEP 2 

SEP 2 
SEP 2 
SEP ? 
SEp 3 
SEP 2 
SEP 3 
9EP 3 
SEP ? 

550 ORS 
550 clPS 
550 00s 
550 ORS 
550 ~ J B S  . 
550 ORS 
550   OR^ 
550 06 -1 0 1  

TGT 

0 9  
09  
SC 
UNK 
UhlK 
UNK 
UNK 
UNK. 

UNK 
UNK 
UNK 
UNK 
UNK 
UNK 
UNK 
SC 



620-247  
VOLUME I 

JOP-ST RB TGT EXP WVL 

SEP 2 245:16:35 
SEP 2 245:19:p4 
S r P  3 245319304 
SEP ? 2 ~ 5 : 1 ? : ~ 4  
SEP 4 245:19:04 
SEP 2 245:19:05 
SEP 3 2 ~ 5 : 1 9 : ~ 5  
SEP 2 ?45:19:@5 

o2F-1 10  0 9  
00s  UNK 
oRS UNK 
ons 11 ht K 
oRS UNK 
0 5 s  UNK 
00s UNK 
0PS lJNK 

SEP 2 245:19:08 
SEP 2 245:19:10 
SrF 2 245:19:19 
SEp ? ?45:19:23 
SEP 2 2U5:19:&3 
8EP ? 245:20:3P 
qEP ? 245:20:b3 
SEP 2 245:20:53 

0 0 s  
ClHS 
ORS 
00s 
OBS 
OBS 
05s 
ORS 

UNK 
UNK 
UNK 
UNU 
UNK 
UNK 
UNK 
UNK 

SEP 2 
8EP 3 
SEP 3 
5EF 3 
SEP 3 
SEF 
SEP 3 
SEP 7 

oRS UNK 
0 6  -1 0 1  SC 
0 6  -1 0 1  SC 
02A-2 05  12 
02A-;? Q 5  12 
02A-2 [IS 12 
02A-2 OF; 12 
n2A-2 0 9  12 

SEF 3 246:13:49 
gEP 3 ?46:13349 
SEP 3 24fa: l3:5? 
SEP 3 246:13:55 
SEP 3 246:13355 
SEP 3 246:13:55 
SEP 3 ?46:13:=5 
SEP 3 246:13:55 

SEP 3 
SEP 3 
SEP 3 
SEP 3 
SEP 3 
SEP 3 
SEP 3 
SEP 3 



620-247  
VOLUME I 

T I M E  . F I L M - S T R I P  JOP-ST BR TGT EXP WVL 

SEfJ 3 
SEP .x 
SEP 3 
SEP 3 
SEP 3 
SEP 3 
SEP 3 
SEP 3 

ORS UNK 
OPS UNK 

02A-1 Ou 15 
Q ~ A - I  04 15 
o2A-1 04 15 
@2A-1 04 15 
o2A-1 0 4  15 
02A-1 04 15 

SEP 3 
SEP 3 
SEP 3 
SEF: 1 
SEP 3 
SEP 3 
SEP 3 
SEP ?. 

SEP 3 
SEP 3 
SEP 3 
SEP 3 
SEI" 3 
SEP 3 
SEP 3 
SFP 3 

FEP 3 
SEP ? 
SEP 3 
SEP 3 
SEP 3 
9EP 3 
SCP ,r 
SEP 'J 

SEP 3 
?ED 3 
SEF 3 
SEF 3 
SEF 3 
SEP 7 
SE? 3 
SEP 3 

578 02A-1 04 09 
578 ORS 09 
578 r)RS 09 
578 OBS 09 
57n 09s 09 
574 QQS 09 
578 ORS 09  
579 020-6 10 09. 

SEP 3 
SEP 3 
SEP 3 
CEP 3 
SEP 3 
SEp 3 
SEF 3 
SEP 3 
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BH TGT EXP WVL 

CE!' 7 
CEE' 3 
SE:F 3 
SEP 3 
SEP 3 
S P  3 
SEF' 
SFP 3 

SEP 3 

SEP 3 
SEP 3 
8EF 3 
SEP 3 
SEP 3 
SEF; % 

CEF % 

SEr:' 
SEF' 
CEP 3 
qEP 3 
9 E P  3 
SEP I+ 

SEF 4 
SEP I+ 

SEF I! 

SUP 11 

SEP u 
SEP 4 
5EP 11 

F;EF' Ir 

S E 1:; 4 
11 

EEP 11 

S€P 
CfP Q 

SEF 4 
9FC L! 
SEP * 

u 
SEF 0 

QEP Q 
qFP 
SEP 4 
q,---v 1; 

c 1' I? 

1, 

T6.C: 8 1  

'SEP '4 



6 2 0 3 2 1 7  
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SEP 4 
SEP 4 
SEP 4 
SEP 4 
SEP 4 
8€P  U 

SEF 4 
SEP 4 

SEP 4 
CEF' I1 

SEr !J 

: 14 

scc 4 
FED IJ 

SEP 4 
SEP 4 

SEP 4. 
SEP 4 
SEP 4 
$EP t+ 
SEP 4 
SEP 4 
SEP 4 
SEP 4 

SEP 4 
SEP 4 
SEP 4 
SEP 4 
SEP 4 
SEP 4 
SEP 4 
SEP Y 

SEP Y 
SEP Y 
SEY 
SFP 4 
SEP 
SEP 4 
SEP 4 
SEP 4 

SEP 4 
SEP 4 
SEP 11 

SEP Q 
CEP 11 

SEP 4 
SEP 4 
SEP a 

EXP WVL 

02D-6 1 0  0 9  
02D-6 1 0  0 9  
020-6 1 0  0 9  
02D-h 1 0  0 9  
020 -6  3.0 09  
0 2 0 - 6  1 0  0 9  

OBS UNK 
ORS UNK 
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CEP u 
'?EP 4. 
SEP '4 
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CFP I! 
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SEP 'S 

SEF: l! 

SFP 4 
SEP U 
SEP 4 
SEP a 
SEP 4 
SEP 11 
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SEP 4 
ct-P 14 

SEP 4 
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SEP h 
SEP 4 
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SEP 4 
SEF ti 
SEP 4 
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SEP a 
SEP 11 
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SE:F lJ 

SEP U 

SEP 11 
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SEP 5 
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SF:P 5 

r E "  5 
.SEP " 
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SEF: 



5EF 5 24n:19:21 
SEP 5 24P:lP:31 
qEP 6 ~ U P : ~ P . : X I  

SEP 5 249:18:31 
"4PP:1P:S2 

SEF 5 ~ l ~ f i : ~ ~ ! : ~ ~  

qEF 5 2 4 ~ : 1 ~ : 3 5  
F ~ P  5 2 4 ~ . : 1 8 : 3 6  

SF!' 5 3 1 r : 2 @ : 1 7  
S E V  = 7 4 ~ : 2 0 : ! 7  
?El'' 5 54n:20:?? 
5Ef; 5 24.p :2~.: 3 7 
oFP 5 24n:2@:y7 ,. - t 5 2 Q P  : 2 ~  : j  7 
SEP 5 243:2O:J.P 
9EP 5 29~.:2():25 
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FIL P i - q T l a ~ P  D/N ,JOP-ST HP TGT EXP WVL 

653 n2E Ifl 12 
622 020 1 0  12 
tip? 0213 10 12 
~ 2 2  0 2 ~  1.n 12 
632 n20 1.0 12 
623 030 1.C 1.2 
6 2 3  n20 10 12  
622 f l2D lf! 12 
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FEP 7 25~:12:?? 
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f l R  0 9  :05 S 
G I !  0 9  :20 S 
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OF 09 :OO.?L 
(lr! 0 9  :OOo6L 
O R  0 9  :02.5L 
O P  09 : I 0  L 



rPT t -  

C F C l  7 

SF.F 7 

S t '  7 
CEF! 7 
SFIF 7 
SFF 7 
SEF 7 
SEP 7 

SEP 7 
su-' 7 
SEF' 7 
SKI'' 7 
SFF;  7 

5 E P  7 
SEP 7 
9E:P 7 

SEF' 7 
TEF' 7 
,?EP 7 
qE.P 7 
s E ! 7 

q F r ,  7 
s E I-' 7 
Sf'C 7 

SEP 7 
SEF; 7 

tU1'3 7 
TEF' 7 

SEP 7 
FEP 7 
?EP 7 
CFP 7 

cc-p 7 .- - 
' ;  7 
CEP 7 

SEP 7 

c.EP 7 

SEP 7 
CE:T 7 

SEP 7 

qEP 7 

PEP 7 
SEF 7 
';FP ' 7 
5EF' 7 
' 7 
Sf.V f 
S t.1 TJ 7 

OF! 0 9  :01 .3S 
o n  0s  :CIS s 
Ii8 as :20 s 
o n  09  1.:2n s 
n P  0 9  : O O . ~ L  
O R  09 :OOm6L 
O P  0 9  :02.SL 
0 09 :10  L 



SEP P 351 :03:31 
PEP R 351:07:33 
SEP P 251 : ( ~ ? : 7 7  
k P  p 2 5 j  : o ? : z P  
SFP 9 251 :03:43 
?EP R 25j.:0?:06 
SEP F 251:02:4? 
SEp 251.:0?:52 

'EP P 251, : 0 2 : 5 G  
; P 351 :G2:c9 
wr p 351:03:03 
CEP n 351 :03:~" 
SKI:: e 359 :13:~i5 
SEF p. 257 : 1 3 . : ~ . 6  
SEP P 251.:21:36 
QFP P 251:21:27 

SEP P 251:22:54 
SEP Q 25$:C0:30 
SEP 9 252:00:15 
S E F  25?:ti[): lK 
SEP 9 259:00:1.6 
SEP Q 252:0(j:1? 
SEF ? ?5?:UO:?fl 
SEP ?H?:00:?3  

SEP 9 % 5 ? : 0 0 : ? 7  
SEF 9 ? 5 r : 0 0 : 3 P  
SEP q 25?:00:35 
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S 4 2 5 3 : l l : J . l  
SEP 9 352:1J.:J2 
9EP 9 2 5 3 : l . l : l h  
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TEP 1.C % 5 3 : 0 0 : 5 6  
SFP I n  353:Ul:Qn 
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SEF 1 0  253:@1:06 
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SEP I n  25%.:@1:?c 
E 1 E , * : U I . : ~  
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TEF' l n  ;53:(i]:zC. 
~ F I F . :  3 n 25.3: ti1 : o . 1  
~ F T '  i n  253:01:4.u 
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PEI' I!! ?53:h3.:1!6 
CEl: 1 P  35:3:02:37 
E I .  ?53:02:43 

SEP I r 2 ~ i 3 : 1 ~ : ~ . 2  
E '  1 ?53:10:5? 
=EP l r  2 5 3 : l ~ : ~ : q  
ScP 1 P  ? S % : l l : r ! J  
5EP 1 P  ?53:14:t?? 
SEP I P  ?53:15:P" 
t I ! !  253:15:@7 
SFP 1 n 353: 15: nP 

10 09 :10  S 
10  0 9  ' :40 S 
~n 0 9  :c9 s 
1 0  0 9  !39 S 

LINK 2:40 S 
0 9  :40 S 
09 :Ofl.SL 
0 9  :oo s 

SEF I?  ?53:15:c9 
SEP I n  353:15:11 
9EP ?fl ?53:15:14 
.SEF 3.n %53:15:20 
c ~ r  ] r  ;5*:15:25 
c ~ l q  r ? S . ~ : i . s : y n  
C F F  If! 253:15:4p 
SEP 1"53:1k:?3 
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SEP Y fl 
SEP 1.n 
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SEP I F  
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SEP I f !  

SEP l r !  
SEP 10 
3EF 1 0  
CEP I !  
SEF 3 1  
SEP I I 
sEr 1.1 
S Fll:' 3. 1. 

SFF 11, 
FEP 1.1. 
SEP 3 1  
qEP 11. 
SEP 1.1 
?El' 1.1 
qEr' 11, 
TEP 1 1  

SEP 11 
SEP 11 
CFP 1 1  
SEP 1 1  
SEp 11. 
?El' 3.1 
3EP 3 1  

CEP 3.1. 

SE!' J ? 
SEP 1 1  
CEP X I  
QEFj 31 
CEP 11  
s c r  3 1  
CEP 13 
SEP 3 3  

SEP I ?  
SEF I ?  
SEP 13 
SEP 37  

CEfJ I? 
.cEP 13 
TEE: 1 7  
SE!) I.? 

F I I  fi-STFIP 

2 4 
19 
BSP 
QR 
QR 
QP 
19 
;I4 



SF:F 1 2  ? : r : : 2 2 : ~ ~  
SFF 1 3  %55:2?:fi7 
.CE:F. 3 3  ? 5 ~ : 2 3 : 0 n  
SEP 3.3 2 5 5 : % 3 : n R  
SEP 1 3  355.:%3:?5 
SEP 1.3 255:2:4:16 
SEP 1 2  35G:23:33 
QEn 1 7  ?55:23:;3 

SFv 1' 255:23:31 
S E f ' 1 3  35!5:23:31 
5EP 1' 35~ , :%1:?3  
?Er: 1'4 ?!57:0f l :~6 
9EP 111 ?57:00:07 
SEP 1 Q  ?57:00:10  
qEF'3.lJ 257:11O:13 
SFP 3 1 1  257:0n: j3  

SEP 1 4  2s7:00:17 
XEI" 3 1 4  257:0@:?1. 
qEF 1.Ir 257:on:24 
'3EF 14 ?57:00:23 
r 1 257:01:06 
SEP 1 u  257:U1.:47 
SEP l a  257:01:07 
SEF 1.4 257:1?:E4 

SEP Y.'J ?57:12:54 
S f P  14 257:1?:!59 
S!CP 1 4  357:13:F? 
SEP 14 357:13:?? 
SFP l Q  ?57:13:?7 
SFP 1 4  357:13:FA 
SEP 1.4 257:13:!?f' 
FEF 1 4  2 5 7 : 1 4 : ~ 2  
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SEP I t !  
C E r  111 .- 
CEP l b  

!?EP 1 .4  
TFF 3 1 )  

SEf? 1 4  
SEF 14 

.T E P 3 11 

P.EP 3 5  
CFF IF; 
qEP 3 5  
?E.P 16  
SEF: 16 
3Ff' 1 P  
? F: F? I 6 

ck-f' 1.; 
CE-P 1 h 
SEl) 1.6. 
SKI; IF, 
S f" l 
7EC" Ic. 
?El' 16. 
SFF I F  

'3EF 3.6 
IF 

qE!3 1 F  
SEV lfi 
TEP I c  
sc:r 1 6  

StlF' 1 A 
SEP 1 C .  

9FF 3 6  
SET' 1 6  
cEF; I?. 
'?EQ 16 
SEP 3 6  
9 F: r> I. ? 
CE'V 17 

17  

E P  17 
S F I '  17  
SEI' 1.7 
5EV l ?  
'?KC? 1 7  
c;EP I P  
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c E'i' 1. p. 

F I L  v -ST=  IP 

SP 
UhlK 
UNK 
SP 
SP 
SP 
SP 
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S F  ? fl 26.1 : 1.1 : 37 
SEP l p  261:14:37 
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SFP 10 26.1 :14:37 
TL!' I P  ? ~ . l : l q : ~ n  
CFTP 1.n 761 : 14 :u 

C U P  1 P  261:14:50 
PEP 1 P  261,:22:2" 
c E r  l a  363:07:11.? 
? E ! ' 1 9  ?62:07:51 
SF'P 1 9  2 6 ? : 0 3 : 3 ?  
'iLF 1.s 3 6 3 : 0 9 : 2 5  
TEr I.? 263:Uq:FP 
CEP 19 269:04:?3 

SEF 1" ?6?:11:05 
3 4  ;G?:lh:ll? 

5EP 3 9  262:16:47 
<EP l a  26?:16:47 
9 1 367:16:u7 
C F F .  I n  2h?:lh:k7 
SEP 3 9  363:16:un 
SEP 14  367:16:9n 

SEr? lo 362:16:50 
qEP l o  ?6?:16:59 
SF:P la 3hp:17:n4 
SEP l o  3 6 ? : 1 7 : ~ 7  
SclP 1 9  26?:17:31 
G C P  1 0  ?67:17:14 
SEP 19 26?:17:1.6 
CEP 19 263:17:19 

SFP l 0  2h3:1P:14 
SEP 1" 36?:15:1? 
SFP 19 26?:18:1.7 
SISF-' l o  ?h?:lR:33 
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eis s 
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3 3G 
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B S 1  
es i  
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B S.1 
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R S 1  

!INK 
CH 3. 
C 1. 
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CPl 
CHI. 
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Q R 1  
1 I P.4 K 
I J r4 K 
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I IF?K 
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R36 ~ I E - J  I R  NLR 30:00  s 
837 Slq ELF! :YO S 
937 S19 ELP : 0 1  L 
037 S 1 9  ELR :4O S 
n37 s19 ELP :01 L 
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