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Almost one hundred weathermen from a l l  over the 
Uni ted States and parts o f  Europe and As ia  gathered in 
the National Weather Satel l i te Center during the period 
July 8 through August 2, 1963 for the f i rs t  and second 
training courses on the Automatic Picture Transmission 
(APT) System. 

Members o f  the training c lasses were welcomed by 
Dr. S. Fred Singer, Director and David S. Johnson, 
Deputy Director of the NWSC on July 8 and July 22, 
1963 respectively. 

Staff membe rs  o f  the National Weather Satel l i te 
Center briefed meteorologists on the various programs 
being conducted at  the Center. Dr. Arnold H. Glaser, 
ARACON Geophysics Company, and David W. Holmes, 
NWSC, lectured on sa te l l i te  orbital parameters and APT 
equipment; Carl Erickson and Vincent Ol iver from NWSC, 
and Colonel James Jones and Captain Robert Fett,  USAF, 
as v i s i t i ng  IectGers to the classes discussed the meteor- 
o logical  appl icat ions o f  sa te l l i te  photography. 

During each of the two-week classes the 
meteorologists were introduced to the APT system, 
shown how i t  works, how to prepare antenna programs; 
they were given problems in  f i t t ing  perspective grids 
to satel l i te pictures and the problems connected with 
gridding. Photo interpretation and meteorological 
interpretation o f  TIROS photos wi th conventional 
reports were part of intensive laboratory sessicns 
designed to give the meteorologists a good working 
knowledge o f  the APT system. 

--. 
Meteorologists from eleven Weather Bureau Forecast 

Centers, numerous A i r  Force and Navy instal lat ions, and 
a few meteorologists from foreign meteorological services 
who w i l l  have the APT equipment w i l l  use the information 
and experience obtained a t  these training classes i n  the 
near future i n  day-to-day observational and forecasting 
operations. 

Instruct ions were given on the detai ls of receipt and 
u t i l i za t ion  o f  data~from the APT subsystems on TlROS 
and Nimbus by Arthur Schwalb, NWSC, and Robert White, 
P W C O N  Geophysics Company. Frank E. Christensen, 
I ,fk Dahlman and AG1 Jack Woods assisted i n  the 
laboratory work sessions. 
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A visit to the National Meteorological Center 
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APT SYSTEM NIMBUS 

The Nimbus s a t e l l i t e  will be launched into a near ly  polar  orbit. Its Automatic P i c t u r e  Transmiss ion  System will 
c o v e r a g e  of the Earth below, each photo taking in some 1,000 x 1,000 m i l e s .  T w i c e  a day at about  noon locally, 
r a n g e  of  any given APT Ground Station in the world, providing it with good local a rea  pat tern photos. 

cont inual ly  photograph cloud 
t h e  satellite will p a s s  within 



EMERGENCY PROCEDURES FOR PREPARATION 

OF THE OEC CHART 

In t roduc t ion :  

The fo l lowing  i n s t r u c t i o n s  should be used i n  conjunct ion  wi th  t h o  APT 
Users Guide and P i c t u r e  Gridding Procedures  prepared for  TIROS APT app l i ca -  
t ions e 

antenna programming and p repa ra t ion  o f - t h e  OEC c h a r t  when t h e  Dai ly  
Message is no t  r ece ived  for p e r i o d s  up t o  about  t h r e e  days. 

These procedures  can be used t o  compute information relative t o  

Materiels Necessary2 

1, APT Tracking Diagram 
2. Transparent  o r b i t a l  ove r l ay  for  Tracking Diagram 
3, Last Received Daily Messages 
4, A t t i t u d e  Diagrams: Azimuth and Nadir Angle k i t h  

a p p r o p r i a t e  Time S c a l e s  

GENERAL PROCEDURES 

I, Equa to r i a l  Crossing: Computations for  Antenna Programming 

Purposes;  1, 

2,  

To determine t h o s e  o r b i t s  which can be acqu i red  on 
days when no d a i l y  message is rece ived ,  
'To compute equa to r  c r o s s i n g  l o n g i t u d e  and time 
where a p p l i c a b l e .  

P repa ra t ion :  Nan Recurr ing 

1, Subdivide t h e  equa to r  l i n e  on t h e  t r a n s p a r e n t  o r b i t a l  o v e r l a y  
i n t o  segments equa l  t o  t h e  nodal  increment ,  
p l o t t e d  o r b i t  and p rogres s  i n  a westward d i r e c t i o n  for  360 
degrees .  (See PI 9-10 APT Users Guide) 

Begin a t  t h e  

Procedure: 

1, Find t h e  approximate equa to r  c r o s s i n g s  of orb i t s  erubsequent t o  
t h e  r e f e r e n c e  o r b i t  as followsi 

a )  Place t h e  t r a n s p a r e n t  o rb i t a l  o v e r l a y  on t h e  Tracking 
Diagram so t h a t  t h e  p l o t t e d  subpoin t  track crosses t h e  
equa to r  a t  t h e  l o n g i t u d e  of t h e  las t  a v a i l a b l e  reference 
o rb i t ,  
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b) Read t h e  l o n g i t u d e s  of subsequent  equa to r  c r o s s i n g s  d i -  
r e c t l y  under t h e  s u b d i v i s i o n s  marked on t h e  t r a n s p a r e n t  
ove r l ay  

2. Determine each  a c q u i r a b l e  q r b i t  number by adding  t o  t h e  
r e f e r e n c e  orbit  number t h e  number of subsequent  equa to r  
c r o s s i n g s  + 

3, Determine p r e c i s e  equa to r  c r o s s i n g  long i tude  by adding  
a l g e b r a i c a l l y  t h e  l o n g i t u d i n a l  increments  t o  t h e  1onRitude 
of t h e  r e f e r e n c e  o rb i t ,  

4 #  Determine time of equator c r o s s i n g  by adding  time increments  
between e q u a t o r  c rosd lngs  (noda l  p e r i o d s )  t o  t h e  time of t h e  
r e f e r e n c e  o r b i t  equa to r  c r o s s i n g ,  

The antenna program can be computed i n  t h e  normal manner wi th  
the in format ion  de r ived  Prom t h i s  procedure,  

11, Subpoint Track 

Purposst  To e x t r a p o l a t e  t h e  terrestrial s a t e l l i t e  t r a c k  for  use  i n  
photo ana lyses ,  

Procedure: 

1, Determine a l R e b r a i c a l l y  t h e  s e p a r a t i o n  between t h e  equa to r  
c r o s s i n g s  of orbi t  t o  be tracked and t h e  las t  reference 
o r b i t  b 

NOTE: This  d i s t a n c e  should  be t h e  s h o r t e s t  s e p a r a t i o n  
d i s t a n c e  as opposed t o  t h e  to ta l  a n g l e  determined in 
I above, 
of t h e  r e f e r e n c e  O r b i t ,  

It may be a d i s t a n c e  e i t h e r  east or weat 

2,  Add t h e  l o n g i t u d i n a l  increment determined i n  I t o  t h e  sub- 
p o i n t  l o n g i t u d e s  of t h e  l a s t  r e fe rence  o r b i t  f o r  those 
minutee a f t e r  ascending  node where d a t a  is expected,  
given time after ascending  node, l a t i t u d e s  may be cons idered  
conse rva t ive r  

For a 

3.  Check t h e  computed subpo in t s  byr 

P lac ing  t h e  subpo in t  t r a c k  on t h e  o rb i t a l  ove r l ay  a t  t h e  
computed equa to r  c r o s s i n g  and r e a d i n g  t h e  approximate 
subpoin t  l o c a t i o n  a t  two minute i n t e r v a l s ,  

NOTE: This  method is i nexac t  and should  be used o n l y  as a 
g r o s s  check of computed p o i n t s ,  
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111. P r i n c i p a l  Po in t  Track 

Purpose: To e x t r a p o l a t e  s o t c l l i t e  a t t i t u d e  parameters and compute 
p i c t u r e  c e n t e r  coord ina tc s  l o r  u se  i n  photo a n a l y s i s .  

I n t r o d u c t i o n :  Once the  subpoint  t r a c k  has been p l o t t e d ,  azimuth and 
n a d i r  angles  m u s t  be computed t o  completc the OEC p repa ra t ion .  
The basic pnramcters Lor t h e s e  computations are NON, TOT and 
Time.  (Values f o r  NON and TOT and t h e i r  24 hour ra tes  of 
change a r e  g iven  i n  the  Dai ly  Message, Pa r t  111.)  

Procedure: 

1. E x t r a p o l a t e  NON and TOT f o r  t h e  day when no d a i l y  message is 
rccc ivcd  us ing  the  va lues  provided i n  p a r t  111 of the  l a s t  
D a i l y  Message. 

NOTE: A d a i l y  curve of  NON & TOT should be maintained a t  
t h c  ground s t a t i o n  t o  provide a check of t h e  values 
i n  p a r t  111. The r a t e  of change a s  provided should 
not  i n d i c a t e  an abrupt  change from the  s lope  of  the  
e x i s t i n g  curves .  I f  a sudden change i n  s lope  i s  i n d i -  
c a t e d ,  a t e l e t y p e  g a r b l e  should be suspected and t h e  
val.ue es t imated  from the  ex t r apo la t ed  curve.  I f  t he  
magnetic a t t i t u d e  c o n t r o l  has  been o r  w i l l  be a c t i -  
v a t c d , t h i s  f a c t  w i l l  be i n d i c a t e d  i n  p l a i n  language 
and i n  t h i s  i n s t a n c e  the  curves  should change ab rup t ly .  

a) Detcrminc i f  NON i s  p o s i t i v e  o r  nega t ive  be fo re  applying 
r a t e  of cliange of t h e  parameters .  When azimuth va lues  in 
p a r t  I1 of  the  Dai ly  Message l i e  between 0 and 180 degrees ,  
the  s a t e l l i t e  i s  looking t o  t h e  l e f t  of i t s  subpoint  
p a t h ,  and NON (by convent ion)  i s  p o s i t i v e ;  when the  values 
are between 180 and 360 degrees ,  t he  s a t e l l i t e  i s  looking 
t o  the  r i g h t  of i t s  subpoin t  pa th  and NON i s  nega t ive .  

b )  Rate  of change v a l u e s  must be app l i ed  i n  an a l g e b r a i c  
sense .  Example: NON: minus 25.2 degrees  

Rate of  change: 3 . ;  dcgreesfday 
(nega t ive  s i n c e  t e n t h s  f i g u r e  i s  
odd) 

NON 24 hours  l a t e r :  minus 28.3 degrees .  

2. Graph ica l ly  determine n a d i r  ang le  and azimuth of  t he  
p r i n c i p a l  l i n e  f o r  t h e  subpoin ts  a l r eady  p l o t t e d ,  See 
example p 5 t h r u  10 , 

a) Use t h e  c h a r t s  on pages 31, 32 and 35 of t h e  Users' Guide-- 
t h e s e  are a l s o  provided i n  l a r g e r  format i n  the APT kit. 
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NOTE: The n a d i r  angle  diagram shown on p .  31 of  the  Users '  Guide 
is a family of curves  of nad i r  angle  with time,drawn f o r  
minimum n a d i r  angles  from 0 t o  90 deg rees , a t  5" increments,  
The curve i s  symetr ica l  around TOT with n a d i r  angles  in-  
c r eas ing  t o  90 degrees  one q u a r t e r  o r b i t  from the occur- 
rence of  NON. Since azimuth i s  a d i r e c t  func t ion  ol NON and 
t i m e  from NON, the  azimuth diagram (p.  32 of  the  Users' 
Guide) i s  a family of curves  of  azimuth angle  with time 
p l o t t e d  f o r  given va lues  of  NON from 0 t o  90 degrees .  - 

b) Convert t he  absc i s sa  on t h e  a t t i t u d e  diagrams from mean 
anomoly (Anglular d i s t a n c e  i n  the  o r b i t )  t o  time using the  s c a l e  
appropr i a t e  to  t h e  o r b i t a l  per iod on p. 34 of the  Users' Guide, 

1. Relabel  the  time s c a l e  r e l a t i v e  t o  t imes a f t e r  ascending 
node f o r  t h a t  po r t ion  of t he  o r b i t  p l o t t e d  on the  OEC 
c h a r t .  

2. Locate TOT i n  t h e  r e l abe led  time s c a l e .  I 

3 ,  Pos i t ion  the  scale on the  c h a r t s  (azimuth and n a d i r  angle)  
so  t h a t  TOT is  co inc ident  with the  v e r t i c a l  to l i n e .  

NOTE: The azimuth c h a r t  must be inve r t ed  when used f o r  
times before  TOT. 

4. Draw a v e r t i c a l  l i n e  from the  absc i s sa  t o  i n t e r s e c t  the  
curve f o r  the  predetermined va lue  o f  - NON. 
of  n a d i r  or azimuth angle  (depending on diagram used) on 
the  o rd ina te .  

Read the  va lue  

NOTE: The azimuth angle  determined i n  4 above i s  the  
acute  angle  from t r a c k  of the  p r i n c i p a l  l i n e  and i s  
comparable t o  the  t o t a l  azimuth of the  p r i n c i p a l  
l i n e  provided i n  t h e  Dai ly  Message. 
angle  from the  subpoint  t r a c k  t h a t  w i l l  ever  be 
made by the  p r i n c i p a l  l i n e  w i l l  be the  numerical 
value of NON i n  degrees .  

The smal les t  

3 ,  P l o t  p r i n c i p a l  po in t  p o s i t i o n s  a s  determined from the  
azimuth and n a d i r  angle  computations. 

NOTE: Care must be taken when p l o t t i n g  the  azimuth angle  
on the  OEC. F i r s t ,  one must be abso lu te ly  sure 
whether t h e  s a t e l l i t e  i s  looking l e f t  (NON plus) o r  
r i g h t  (NON minus) o f  t r ack .  It  must be remembered 
t h a t  the  angle  determined from the  azimuth c h a r t  i s  
the  acute angle  from t r ack .  Before TOT the  p r i n c i -  
p a l  lines should i n d i c a t e  t h a t  t h e  sa te l l i t e  i s  
looking behind i t s  subpoint  while  a f t e r  TOT i t  w i l l  
be looking ahead. 
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IV. Example: Einergcncy Procedurc--Prcparat i  on 01  OEC chart 

Re ferciice : Daily Message 

A. Prep a r a t ion- - In i t i a 1 Data 

1. Dote of Reference Orbit: 12/30/63 

2.  Reference Orbit Number: 1959 

a) Equator crossing: 15: 53: 1821 
103.18 degrees W 

b) NON (1k1959): minus 10.0 degrees 
RR:(Rate of Change) plus 3.0 degrees 

c) TOT (#1959): 40.0 minutes AAN 
RR (Rate of Change): plus 0.8 minutes/day 

d) Nodal Period: 99 minutes 43 seconds 

e )  Longitudinal increment between equator crossings: 
25.15 degrees 

F) Picture Data Possible: 
36 minutes AAN to 50 minutes AAN 

3 ,  Date no daily message available 12/31/63 

4. Acquirable Orbit Number - 1973 (from Tracking Diagram) 
(14 orbits af ter  reference orbit on 12/30/63) 

B. Computations 

1. Equator Crossing 

a) Time 
Equator Crossing 1959: 15: 53: 1821 
Nodal Period: 98 Minutes 43 Seconds 
Extrapolate 14 orbits to orbit #1973: 
98 minutes 43 seconds x 14 
23 hours 02 minutes 02 seconds (Interval 

from 1959 to 1973) 

15 : 53 : 18 2 
+ 23 02 02 

14 : 55 : 20 21 

b) Longitude 

12/30/63 
12/31/63 Equator Crossing orbit 1973 

Longitude equator crossing orbit 1959: 103.18' W 
Longitudinal increment of equator crossings: 25.15 degrees 
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Extrapolate 14 orbits to orbit /I1973 
25.15 x 14 = 352.20 degrees to the west 

103.18" west 
+352.10" west 

9 5 . 2 8  west Longitude of equator cro 

Nadir angle computation 

Minute 

38 AAN 
40 
42 " 

44 

4. Azimuth 

a) Time scale as above 

b) NON -7.0 degrees 

c) TOT 40.8 degrees 

(see diagram --figure 2) 

Nadir Ang 1 e 

12.8 degrees 
7.9 
8.5 " 

13.5 " 

sing rbit 1973 

NOTE: equator crossing of this orbit is 7.9" further - east 
message (1959) 

than the reference orbit of the last daily 

2.  Sub point track 

Referring to the reference orbit 1959, for a given minute after 
ascending node on orbit 1973, the sub point would be at the 
same latitude; the longitude would be 7 . 9  degrees east of those 
on orbit 1959. 

3.  Nadir Angle (Minutes 36 to 50 AM) 

a) Time scale - use 100 minute period. 
b) NON (computed) 

-10.0 + 3.0 = -7.0 degrees 

c) TOT (computed) 
40.0 + 0.8 40.8 minutes AAN 

Azimuth angle computation (acute angle from track) 



7 

Minute Azimuth Angle 

38 AAN 
40 'I 

42 
44 " 

34.2 degrees 
70.1 " 

63.0 " 

31.0 " 

NON minus - Satellite looking right of track. 
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TIME SCALES FOR ATTITUDE NOMOGRAMS 

) CIRCULAR ORelT, ( ONEQUADRANT 
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ad. 
T I i E  SCALE R E f A B E L E D  FOR&EXAMPLE 

1 TOT: 40.8 M I N  A A N  P ICTURES 36 t o  50 A A N  
99 I , , #  , I * t l 8 1 .  I I 

I " '  I 1 '  9 S IO I5 20 
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0 10 20 30 46 50 60 70 80 90 

( 10) 

FIGURE I 
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APT PREDICT 

MMYYSS 

PART I 

ONrNrNrNr OY,YrGrG, Og,grsrsr QrLoLolo~o Tggss LL L 1 1 0 0 0 0  

N4N4N4N4G4 G46464s454 Q4LOL01010 

N8N8N8N8G8 G8g868s8s8 Q8L0L01010 

N12N 1 2N 1 2% 2% 2 1 26 1 26 1 2 1 2 1 2 Q 1 2LOLOlO 10 

PART I1 

0220 220 240 2 LaLa1aLoLo 10 04204204Q04 ',La1 aLoLo lo 

06z06z06Q06 LaLalaLoLolo 08z08z08Q08 LaLalaLoLolo 

10Z1~ZloQlo L,L,laLoL01, - - - e t c .  

PART IV 
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Kw BC 

APT PREDICT 

MMYYSS 

- Nimbus APT l3uIletin originating I n  the United S t a t e s  

- ' I ' r a f l ic  entered a t  Washington, D. C .  

- XdcntifLes message con ten t .  

- Message s e r i a l  number 
MM - month o f  yea r  
YY - day of  month 
SS - number o f  Nimbus s p a c e c r a f t  t o  which p r e d i c t  a p p l i e s .  

PART I - Equator c r o s s i n g  p r e d i c t s  fol low.  

0 - I n d i c a t o r ,  r e f e rence  o r b i t  equa to r  c r o s s i n g  informat ion  
fo l lows .  (NOTE: Information i n  Parts 11 and I11 app l i e s  
d i r e c t l y  t o  t h i s  r e fe rence  o r b i t . )  

NrNrNrNr 

YrY,GrGrgrgrsrsr 

- Number of r e fe rence  o r b i t .  

- Day (YY), hour (GG), minute (gg ) ,  and second ( 8 8  - 
GMT- on which s a t e l l i t e  c r o s s e s  t h e  equator  northbound on 
t h e  r e fe rence  o r b i t  N,NrN,Nr. 

Q &,Lo 10 1 o - Octant  and long i tude  i n  degrees  and hundredths  a t  which 
s a t e l l i t e  c r o s s e s  the  equa to r  northbound on r e fe rence  
o r b i t  N,N,N,Nr. (Octant a t  equator  w i l l  be t h a t  Into 
which the  s a t e l l i t e  i s  moving.) 

T 

L 

LOLO 10 10 

- I n d i c a t o r ,  nodal  pe r iod  fo l lows .  

- Nodal pe r iod ,  minutes  and seconds between consecut ive  
equa to r  c r o s s i n g s .  
ex .  100 minutes  13 seconds w i l l  be coded as 0013).  

(Hundreds group w i l l  no t  be included:  

- I n d i c a t o r ,  nodal  l ong i tude  increment follows, 

- Degrees and hundredths  of  l ong i tude  degrees  between conaecu- 
tive equa to r  c ros s ings .  

- Number of  t h e  f o u r t h  o r b i t  fo l lowing  t h e  r e f e r e n c e  orbit. 

- Hour (GG), minute (gg), and second ( e a ) ,  a t  which 
s a t e l l i t e  c r o s s e s  t h e  equa to r  northbound on o r b i t  N4N4N4Nh. 



N8N8N8N8 

N 1  2N 1 2N 1 2N 1 2 

- OcLat i t  aiid l o n g i  tude i n  cii,):rl.es and hundrcdths a t  which 
b n t c ? l l i t e  c r o s s ( ~ s  e a q u n t c t r  nirthi)ouriti on  o r b i t  N N N N 4 4 4 4 '  

- 8th  a n d  1 2 t h  o r b i t s  following r e fe rence  o r b i t .  

PART I1 - S a t e l l i t e  a l t i t u d e  and subpoint  coord ina te s  a t  2 minute 
i n t e r v a l s - - a f t e r  time o f  equator  c ros s ing  fol lows.  

02~02z02Q02 

02 - InEormation p e r t i n e n t  t o  2 minutes a f t e r  equator  c r o s s i n g  
fo l lows .  

- S a t e l l i t e  a l t i t u d e  i n  t e n s  of k i lome te r s .  A t  2 minutes 
a f t e r  equa to r  c r o s s i n g  

202202 

Qo 2 ,. Octant  o f  globe a t  2 minutes a f t e r  equator  c ros s ing .  

LLILal, - L a t i t u d e  of s a t e l l i t e  subpoint  i n  degrees  and t e n t h s  of  
degrees  a t  2 minutes  a f t e r  equator  c ros s ing .  

L O L O  10 - Longitude of  s a t e l l i t e  subpoin t  i n  degrees  and t e n t h s  of  
degrees  a t  minute 2 a f t e r  equa to r  c ros s ing .  

(This Information ita repea ted  a t  2 minute i n t e r v a l s  of  t h e  s u n l i t  p o r t i o n  of 
t h e  e q u a t o r ) .  

PART 111 

02 

- S a t e l l i t e  a l t i t u d e  and subpoint  coord ina te s  a t  2 minute 
i n t e r v a l s  p r i o r  t o  t ime of equator  crossing follows. 

- Informat ion  p e r t i n e n t  t o  minute 2 be fo re  equa to r  c r o s s i n g  
fo l lows .  

- S a t e l l i t e  a l t i t u d e  i n  t e n s  o f  k i lome te r s  a t  2 minutes  a f t e r  
equa to r  c r o s s i n g .  202202 

- Octant  of g lobe  a t  2 minutes  a f t e r  equa to r  c ros s ing .  Qo 2 

L L l L L l  
a a a o o o  

- L a t i t u d e  of s a t e l l i t e  subpoin t  i n  degrees  and t e n t h s  of 
and t e n t h s  of degrees  a t  minute 2 be fo re  equator  c ros s ing .  



LOLO10 Longitude of sate1 l i t e  subpoint’ In degrees and tenthe 
of degrccs a t  vniriuta 2 befarc equator crossing. 

(This information i s  repeated at 2 minute intervals over t h e  sunlit portion 
of the orbit south of the equator). 

PART 1v - Remarks. 
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32a32a32a32 32 32 

a34a34n34a34 34 34 

32 3 2  32  3 2  3 2  
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TBUS 1 

Kw nc 

APT PREDICT 

MMYYSS 

PART I 

l N l N l N l  

- 'I'IROS AP'I' 151JI,LdE7'TN o r i g i n a t i n g  i n  U I S .  

- TraLf ic  en te red  c i r c u i t :  a t  W a s h i n g t o n ,  D .  C .  

- I c l e n t i f i c s  message contci i t .  

- Mcssagc s e r i a l  number c o n s i s t i n g  of t he  number of t h e  
month ( M M ) ,  clay o f  t he  month (YY), and s a t e l l i t e  
number (SS) t o  which p r e d i c t  a p p l i e s .  

- Equator c r o s s i n g  p r e d i c t s  follow. 
(NOTE: Messages w i l l  be prepared f o r  r eg iona l  
d i s scmina t ion .  Each message w i l l  con ta in  informat ion  
p e r t i n e n t  t o  a sequence o f  5 o r b i t s  which can be 
acqui red  by APT s t a t i o n s  wi th in  reg ions)  

- Number o f  t he  f i r s t  o r b i t  i n  t h e  r e g i o n a l  o r b i t  
sequence 

- l lours ( G G ) ,  minutes (gg ) ,  seconds ( s s ) -  GMT- a t  
which the  s a t e l l i t e  c r o s s e s  equator  northbound on 
on o r b i t  N l N l N l N 1 ,  

G l G l W 1  18 1 

Q 1LoLo1o'o - Octant  (Q) and long i tude  (LoLololo) i n  degrees  and 
hundredths  of  degrees  a t  which s a t e l l i t e  c ros ses  
equa to r  northbound on o r b i t  N N N N 1 . 1 1 1 '  

- Nnmbcr of t he  2d o r b i t  i n  t h e  r eg iona l  o r b i t  sequence. 2N 2N 2N 2 

0 - I n d i c a t o r ,  r e f e rence  o r b i t  cqua tor  c r o s s i n g  informat ion  
Pollows. (NOTE: Informat ion  i n  P a r t  11 a p p l i e s  d i r e c t l y  
t o  t h i s  r e f e r e n c e  o r b i t . )  

- Number o f  reference o r b i t .  rN rN rN r 

Y,Y,GrGrg,grsrsr - Day (YY), Hour (GG), minute (gg ) ,  and second ( 9 s ) -  
GMT- on which s a t e l l i t e  c r o s s e s  the  equa to r  northbound 
on r e fe rence  o r b i t  NrNrN,Nr.  

- Octant  and long i tude  i n  degrees  and hundredths a t  which 
s a t e l l i t e  c r o s s e s  t h e  equator  northbound on r e fe rence  
orb i t :  N r N r N r N r .  

- Period between equa to r  c r o s s i n g s  (nodal per iod )  i n  
minutes and seconds.  

- I n d i c a t o r ,  Nodal per iod  fo l lows  
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PART I1 

to toZoZoQo 

t o t o  

zozo 

QO 

La',' aLoLo l o  

A0 A0 

~ 0 ~ 0 ~ 0 ~ 0 ~ 0  

u u u u  
0 0 0 0  

INFORMATION I N  

- Longitudinal  i nc rcmmt  betwccn equator  c ros s ing .  

- I n d i c a t o r ,  l o n g i t u d i n a l  incrcment f o l l o w s ,  

- L,ongitudi.nal increment . Whole degrees and hundredths of 
deg rees ,  

P red ic t ed  ephemeris f o r  r e fe rence  o r b i t  fol lows.  

- Time of  f i r s t  p o i n t  i n  minutes a f t e r  ascending node. 

- S a t e l l i t e  a l t i t u d e  i n  t e n s  of k i lome te r s  a t  toto. 

- Global o c t a n t  a t  toto. 

- L a t i t u d e  (LaLala) ,  l ong i tude  (LoLolo), of s a t e l l i t e  
subpoint  a t  toto i n  degrees  and t e n t h s  o f  degrees .  

- Azimuth of  p r i n c i p a l  l i n e  i n  degrees  and t e n t h s  of 
degrees  (measured from sa t e l l i t e  heading a t  toto). 

- Nadir angle I n  whole degrees  a t  toto. 

" 

- Nadi.r angle ,  t e n t h s  of n degree a t  toto, 

- Rota t iona l  component of  s a t e l l i t e  e a r t h  a t t i t u d e  i n  
degrees  and t e n t h s  of  degrees .  Th i s  i s  f r equen t ly  
r e f e r r e d  t o  as the  "S" angle :  The angle  i n  t h e  f i l m  
p lane  between the  f i d u c i a l  l i n e  and t h e  forward heading 
d i r e c t i o n  of  t h e  s a t e l l i t e .  

PART I1 IS  REPEATED AT INTERVALS OF 2 MINUTES FOR THE PORTION 
OF THE O R B I T  OVER WHICH PICTURES CAN BE TAKEN. 

PART I11 - Supplemental in format ion  fo l lows ,  

- Approximate time of  f i r s t  p i c t u r e  on each of t h e  5 
passes  covered ili t h i s  APT p r e d i c t  message. 
be g iven  i n  minutes a f t e r  toto i n  P a r t  11. 
t i m e ,  add T t o  toto and t i m e  of a p p l i c a b l e  equator  
c r o s s i n g .  

Time w i l l  
To f i n d  real  

TIT 2T3T4T5 
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A, A, A, RR 

AcAcAc 

R R* - 24 hour r a t e  o f  changc o f  minimum n a d i r  a n g l e  (NON) 
i n  clegrccs and t c n t h s .  

T,TcTcRH 

T T T  
c c c  

- Time component of  s a t e l l i t e  e a r t h  a t t i t u d e  (TOT). 
Time, in minutes and t e n t h s  of  minutes a f t e r  equator  
c r o s s i n g  the  minimum n a d i r  angle  (NON) occurs .  A p p l i e s  
t o  t h e  r e f e r e n c e  o r b i t  i n  each 5 o r b i t  sequence, 

RR* - 24 hour rate o f  change o f  t i m e  of minimum n a d i r  angle  
(TOT) i n  minutes and t e n t h s  of  minutes .  

AsAsAaRR 

AsAaAs - Nadir component o f  s a t e l l i t e  sun a t t i t u d e  i n  degrees  
and t e n t h s .  

RR - 24 hour ra te  o f  change of h A A i n  degrees  and t e n t h s .  
s s s  

T,TsTsRR 

TSTsTs - Time component of s a t e l l i t e  sun a t t i t u d e  in minutes and 
t c n t h s .  

RR - 24 h o u r  r a t e  of  change of T,TsTs i n  minutes and t e n t h s .  

i si 

- I n d i c a t o r ,  sun supplement angle  follows. 

- Sun supplement angle  i n  degrees  and t e n t h s  of  degrees .  

si 

sisisisi 

*NOTE: RR, r a t e s  of  change of  a t t i t u d e  parameters ,  can be e i t h e r  p o s i t i v e  o r  
nega t ive .  The fol lowing convention w i l l  govern: i f  RR i s  p o s i t i v e ,  
t h e  t e n t h s  f i g u r e  w i l l  be even. If t he  t rue  va lue  i s  odd, t h e  next  
h ighe r  even i n t e g e r  w i l l  be encoded f o r  t h e  t e n t h s  group. I f  RR i s  
nega t ive ,  t h e  t e n t h s  f i g u r e  w i l l  be odd. I f  the t r u e  va lue  i s  even, 
t h e  next  h ighe r  odd i n t e g e r  w i l l  be encoded for  the t e n t h s  group. 

126 848 




