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APPROXmATE  TRAJECTORY DATA FOR MISSIONS TO THE MAJOR PLANETS 

by Laurence H. Fishbach,  Lawrence L. Giventer,  and  Edward A. Willis, Jr. 

Lewis  Research  Center 

SUMMARY 

Impulsive  velocity  increment (AV) requirements  for one-way trajectories  from low- 
Earth  orbit  to  the  major  planets are presented  in  the  form of contour  charts  and  tables. 
The  given  Earth-to-planet  data  also  apply  to  return  transfers,  thereby  permitting  round 
trips  to  be  analyzed.  The  charts  relate  propulsive  effort  to  departure  and  arrival dates, 
travel  times,  and  planetary  configurations;  they are designed  for  rapid  identification of 
efficient  mission  trajectories.  The  tabular  presentation  includes  hyperbolic  speeds  and 
a summary of orbit  elements  and  geometry. 

These  basic  data are applied  to  several  major-planet  missions.  The  sample tra- 
jectories  illustrate  the  applicability of the data and  the  methods of using  them. 

For  one-way  flyby missions it was found that  near  minimum AV's in  the 8 kilo- 
meter  per  second  range are required  for  travel  times  ranging  from  1.1  years (to 
Jupiter)  to 16 years (to  Neptune). An additional AV  of about 1 kilometer  per  second  in 
most   cases  is sufficient  to  bring  the  vehicle  into a highly elliptical  parking  orbit  (com- 
pared  to 7 to 22 km/sec AV to  enter a low circular  parking  orbit). 

For each  planet, a family of symmetric nonstop  round-trip  trajectories  based on a 
nonpropulsive  gravity  turn  maneuver  was  constructed.  The  minimum AV's were  again 
in  the 8 kilometer  per  second  range;  however,  these  missions  required 2 . 5  to 30 year 
tr ip  t imes.  

For  elliptic-orbiting  round  trips,  minimum  total AV's were  in  the 11 kilometer 
p e r  second  range,  which is comparable  to  the  total AV for Mars  and Venus missions. 
This  minimum  occurs at roughly  one-half of Hohmann time. 

Data are  presented  to  enable  the  reader  to  construct  interlunar  excursion  mission 
studies  for  the  moons of the  major  planets. An upper  limit on time  required for these 
missions is determined by assuming  the  worst possible configuration for the moons. Fo r  
an  example  mission  to  Saturn's  four largest moons,  the  total AV for the interlunar ex- 
ploration  varied  from 18.4 to 20.7 kilometers  per  second  depending on  whether o r  not 
elliptic  orbits  were  used  about  each moon. 



INTRODUCTION 

In view of recent Apollo and  Mariner  Mars  and  Venus  accomplishments, it is per-  
haps  appropriate  to  consider  possible  next  steps  in  interplanetary  flight.  Present  plans 
include  more  manned  trips to the Moon and  more  probes  to  Mars  and  Venus. In the 
more  distant  future,  manned  trips  to  Mars  and  Venus  may  be  considered. 

There is also  scientific  interest  in  the  major  planets  Jupiter,  Saturn,  Uranus,  and 
Neptune as indicated  in  reference 1. These  planets  differ  markedly  from the four  inner 
or ttterrestrialft  planets  in  size  and  physical  characteristics.  Moreover,  the  major 
planets  possess  extensive  lunar  systems which may  offer  suitable  conditions  for  manned 
landings. 

Except  for  special  situations like grand  tours (ref. 2) in  the  late  1970ts,  missions 
to  the  major  planets  tend  to be very  difficult  in  terms of  AV and/or  trip  time  require- 
ments;  hence,  some  type of tfadvancedff  propulsion  system (e. g . ,  electric  propulsion 
and/or  nuclear  rockets)  may be desirable or  even  necessary. Some general  comparisons 
of the  various  advanced  concepts  have  been  made (ref. 3).  However,  to  clearly  define 
regions of advantage  for  each of the  several  competing  systems a large  amount of tra- 
jectory data suitable for preliminary  mission  analysis  must  be  acquired.  The  data  re- 
quired at this  stage  need not be highly  precise,  but  they  should  cover a wide  range  and 
be  presented so that all reasonable  combinations of mission  destinations,  objectives, 
and  trajectory  profiles  can  be  studied  conveniently  and  on a consistent basis. 

Detailed  impulsive  thrust  results  have  been  recently  published  (refs. 2 and 4 to 7) 
for one-way trajectories  to the major  planets,  both  direct  and  using a Jupiter swingby. 
The data presented  in  these  reports  were  computed  using a fairly  detailed  trajectory 
model  (inclined  elliptic  planet  orbits,  etc. ) and  apply  to  the  time  period 1976 to 1986. 
However,  they do not report  return  trajectories  (planet  to  Earth) or  trajectories  between 
the  moons of the  major  planets.  Hence,  the data now available  may not include  the  time 
period of interest  for  advanced  missions;  in  any  case,  they  do not include  lunar  trajec- 
tories or  the  return  transfers  for round trips. 

The  present  report,  although  based  on a less precise  solar  system  model  (circular- 
coplanar  planet  orbits),  includes  an  extensive  compilation of ballistic  Earth -to  -planet, 
planet-to-Earth,  and  interlunar  trajectories.  Because of the  simplified  solar  system 
model  employed,  these data apply  equally  in all synodic  periods. In t e rms  of propulsive 
effort,  the  resultant  errors  are not large  (ref. 8) and a r e  insignificant  compared  to  the 
uncertainties involved  in  estimating  the  performance of hypothetical  rocket  propulsion 
concepts. 

The only known prior  work  dealing with  major-planet  round trips and  interlunar 
trajectories (refs. 8 and 9, respectively)  concerned  Jupiter  only  and  were  primarily of 
an  illustrative  nature.  The  present  report  extends  the  work of references 8 and  9  to  in- 
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clude  the  other  major  planets  and  provides "working" data to  support  further  mission 
studies. 

To facilitate comparison  between  high  and low thrust  systems,  the  present data 
(which apply  to a high-thrust  system only) were computed  using  the  same  planetary  con- 
stants  and  basic  assumptions as in  reference 10. (The latter presents a wide range of 
low-variable-thrust data for  missions to all planets.) 

One-way trajectories beginning  and  ending  in a low circular  parking  orbit are first 
studied  for  each  planet,  using  the  successive two-body trajectory  model,  impulsive 
thrust,  and  circular,  coplanar  planet  orbits.  Travel  times  ranging  from  about 20 per-  
cent of to  full Hohmann time are considered.  The  basic  trajectory  data are presented  in 
the form of contour charts  relating  propulsive  effort (AV) to  travel  time,  departure  and 
arrival  dates,  and  other  basic  trajectory  characteristics.  These  charts are supple- 
mented by a tabular  presentation of further  trajectory  data which is sufficiently  detailed 
to  support  preliminary  mission  calculations. 

The one-way trajectory  data are assembled  into  round  trips  on  the  basis  that  the 
planetocentric  parking  orbit,  together  with its associated  capture  and  escape  maneuvers, 
must  match  the outbound and  return  trajectories at the  "sphere of influence. '* Planetary 
stay  times of 0 to 400 days  are  also  considered. An attractive  family of round t r ips  with 
minimum or  near  minimum  total AV requirements at roughly half of the Hohmann t r ip  
t imes is identified  for  each  planet. 

The  interlunar  and  parking  orbit  to moon trajectories are finally  considered.  Total 
AV and  maximum  travel  times  are  presented  for  trajectories  consisting - of a sequence 
of Hohmann t ransfers  which leads  from  the  planet  parking  orbit  to a moon  and from one 
moon  to  another.  The  space  vehicle  may  orbit o r  fly  by as many as four of the largest  
moons  before  returning  to  the  parking  orbit. 

ONE -WAY TRAJECTORIES 

Interplanetary  Analysis 

An interplanetary  mission as used  herein  consists of as many as four  essential 
phases:  an outbound transfer  from  Earth  to  the  target  planet, a parking  orbit at the 
target  planet if an  orbiter,  interlunar  exploration if desired,  and a return  transfer  to 
Earth if a round  trip. 

In this  section,  methods of solving  the one-way mission  problem  are  outlined  for 
flyby  and orbiter  missions.  In a later section,  methods are described for determining 
round-trip  missions  using one-way  data. 

3 

I 



I . . .  

For  a total  trip  time  (TT)  and a stay  time (TS) at the  destination  planet,  minimum 
impulsive  requirements (AV) for  each of the  mission  phases are determined. 

In table I are summarized  the  assumed  actual  orbit  and  physical  properties  for 
Earth, Jupiter, Saturn,  Uranus,  and  Neptune (refs. 6 and 7) and  the  mean  values  used 
in  this  two-dimensional  circular  orbit  analysis. 

Outbound transfer. -The outbound interplanetary  transfer  consists of three  parts: an 
escape  from  Earth (fig. l), the  heliocentric  transfer (fig. 2), and  the  capture by the tar- 
get planet (fig. 3). Several  approximations are made. First, the  planetary  orbits are 
assumed  to  be  circular  and  coplanar. Second,  the sizes of the  planetary  spheres of in- 
fluence are assumed  to  be  negligible when  compared  to  interplanetary  distances  but 
much larger  than  the  parking  orbit  dimensions.  Inside  the  sphere of influence,  only  the 
planet's  gravitational field is considered;  outside the sphere of influence, only the  Sun's 
field is considered.  This  analysis  then is based on  the  impulsive  two-body  trajectory 
model.  Propulsive  maneuvers are treated as impulses  and the actual N-body problem is 
replaced by a sequence of planet-  and  Sun-centered  conic  sections  matched at the  sphere 
of influence.  Also,  the  arrival  or departure hyperbolic excess velocity  vector  may be 
located at any  position  on the sphere of influence.  Because of the  large  distances  in- 
volved,  the low eccentricities,  and  the low inclinations of these  planets,  these  assump- 
tions  do  not  produce  major errors  in  the  results.  Reference 8 using a similar  procedure 

ci tes   errors  of less than 5 percent  in  the  total AV AV for  Earth-Jupiter  round-trip 
trajectories. (: 
in  geocentric  coordinates (fig. 1). The  vehicle is assumed  to  depart  from a 1 . 1  Earth 
radii circular  orbit upon the  application of an  impulsive  velocity  increment "VI. The 
escape path from  Earth is a hyperbola  and  the  vehicle is assumed  to  cross  the  Earth's 
sphere of influence  with a hyperbolic  excess  velocity (V,) oriented  along  the  asymptote 
of the  hyperbola  specified by the  angle 'p,. 

Upon leaving  the  sphere of influence,  the  Sun's  gravitational  attraction  becomes 
dominant  and  vehicular  motion is a conic  section  described  in  heliocentric  coordinates. 
The  trajectory  velocity (VH & at the  Earth end  on this  conic  section  between  Earth  and 
the  destination  planet is the'vector  sum of V, and of the  orbital  velocity of the  Earth 
about  the Sun ( V d .  The V is oriented at a path angle (Y with respect  to  the  local 
horizontal  relative  to the Sun. 

During  the  escape  maneuver  in  the  vicinity of Earth,  vehicular  motion is described 

H, a3 

While in  heliocentric  space (fig. 2) the  vehicle  traverses a heliocentric  travel  angle 
po in  an outbound travel  time To. Once  each  synodic  period  the  Earth  and  the  target 
planet are in  opposition.  The  launch date may  be  specified as the  amount of time  before 
the  next  opposition  TD,  and  the arr ival  date as the  time  between  that  opposition  and  the 
vehicle*s  encounter  with  the  target  planet  TA.  Thus,  the outbound travel  time  becomes 
the  sum of TD  and TA: 
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The  relative  position of the two planets is further  specified by the  configuration 
angle y. Missions  can  be  specified  for  any  time  in  the  future by describing  the trajec- 
tory  in   terms of these  parameters  and  recalling  that  circular  coplanar  orbits  have  been 
assumed. 

The f ina l  portion of the outbound trajectory is encounter  with  the  target  planet 
(fig. 3). Once  the  vehicle  enters  the  sphere of influence r the  trajectory is again 
described  in  planetocentric  coordinates.  The  vehicle  approaches  the  planet  with a heli- 
ocentric  trajectory  velocity V at a path  angle a! with the  local  horizontal  to  the 
planet-Sun  line.  The arrival  hyperbolic  excess  velocity V is the  vector  difference 

00, P 

H, P 

of v and  the  planet's  orbital  velocity  about  the Sun. The  vehicle is then  considered 
O0, P 

H, P 
to  follow a hyperbolic  orbit  having  an  asymptote  angle 'p, measured  from  planet-Sun 
line. 

Computational  procedure. - The  computational  procedure  followed is a simplified 
version of that  used  in  reference 11. In general,  the  calculations are made as follows: 

(1) A transfer  time  and  launch  date or heliocentric  travel  angle of a trajectory are 
specified. 

(2) From  the  previous  information  and  planetary  orbital  data,  the  position  and  motion 
of Earth when  the  vehicle departs  and of the  planet  when  the  vehicle a r r ives  are known. 

(3) The  elements of the  transfer  trajectory which connects  Earth  and  the  target 
planet  in a specified  travel  time  are found  by an  iteration  process  and  the  associated 
velocity  increments  are  calculated. 

Target  Planet  Maneuver  Analysis 

Assumptions. - The f i n a l  phase of the  one-way  mission is the  encounter  with  the 
target  planet.  The  principal  assumptions  made  in  the  analysis of this  encounter are the 
following: 

(1) The  planet is treated as a point mass  and is nonoblate. 
(2) All  maneuvers are made  impulsively. 
(3) The  minimum  radius  consistent  with  avoiding  atmospheric  effects is 1. 1 t imes 

the  planet's  equatorial  radius. 

parture  hyperbolic  velocity  vectors (7 and v' ) and  the  planet. 
(4) Flyby  maneuvers  and initial parking  orbits are  in  the  plane of the  arrival  and  de 

0392 0323 
Flybys. - The  flyby  maneuver is a nonstop  planetary  encounter. It is the  simplest 

type of interplanetary  probe  and is of interest  because of the  relatively low AV require- 
ments.  The  vehicle  enters  the  planet's  sphere of influence from a heliocentric  trajectory 
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with a known hyperbolic  excess  velocity (V ). Within the sphere of influence,  the 
gravitational field of the planet  deflects  the  vehicle  from its original  heliocentric  head- 
ing. The  vehicle  then  departs  on a different  heading  with  the  same  hyperbolic excess 
velocity as it had  on  arrival. 

indicated  on  each part of this figure. Two are the  hyperbolic  velocity ? and ? 
equal  in  magnitude  but not in  direction.  The  others are the heliocentric  velocity of the 
planet ? and  the  heliocentric  velocity of the  vehicle ? H, p. Note  that ?- is the 
vector  difference of ? and 

*, 2 

Four  types of flyby  trajectories are shown in  figure 4. Four  velocity  vectors are 

*, 2 *, 3 

P 
P H, P' 

In figures 4(a)  and (b), the vehicle  has  approached the planet  while  heading  away 
from  the Sun. In figure  4(a),  the  vehicle passes in  front of the  planet, is turned  by  the 
gravitational  pull,  and if passage is close enough may  head  back  towards  the Sun  (and 
Earth).  This  results  in a dark  side  (periapsis  away  from  the Sun) retrograde  passage. 
In figure 4(b), the  vehicle passes behind  the  planet  and its path is bent  in a manner  caus- 
ing it to continue  away from  the Sun. This  is a twilight  (periapsis  near  the  terminator) 
posigrade passage. 

In figures 4(c)  and  (d),  the  vehicle has  approached  the  planet  while  heading  toward 
the Sun. As seen  in  figure 4(c), an  approach  in  front of the  planet results in a Sun-side 
(periapsis  towards  the Sun) posigrade  passage,  and  the  vehicle  then  may  head away from 
the Sun. If instead,  the  vehicle passed behind  the  planet, it would experience a twilight 
retrograde passage and  then  head  in  toward the Sun. 

For a Hohmann trajectory,  the  vehicle would approach  the  planet's  orbit  tangentially, 
and would then  head  either  toward o r  away  from  the Sun depending  on  whether it passes 
on the  dark side or  the  light side of the  planet,  respectively. 

Orbiting  trips. - Gravity  turn  flybys are  simple  and  can be accomplished  for  moder- 
a t e  CAY'S.  However,  they  provide only limited  opportunity  for  observing the target 
planet.  In order  to  accomplish  more  extensive  observations it is necessary  to  enter a 
parking  orbit  about  the  target  planet.  One possible orbit is a low circular  parking  orbit 
(at 1.1 planet radii) (see fig.  5(a)).  This  has  several  advantages: 

(1) It offers  frequent  opportunities  for  launch  onto  the  Earth  return  trajectory  in the 
case of a round  trip. 

(2) It provides low altitude  observation of the  planet. 
(3) For a given  deorbit AV it has  the  lowest  possible  atmospheric  entry  velocity 

for  a landing  when that is planned. 
Shown in  figure 5(a) is the  incoming  hyperbolic  excess  velocity V The  turning * > 2:. 

angle ij2 between and  the  circular  parking  orbit at 1. 1 planet radu is supplied 
by the planet's  gravitational  field.  Orbital  capture is accomplished  by  an  impulsive 
velocity  increment AV2. 

v*,.2 
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Generally,  the AV2 required  to  enter  the  circular  parking  orbit is uncomfortably 
high,  but as will  be shown, it can  be  significantly  reduced by using an  elliptic  orbit  in- 
stead.  This  type of parking  orbit is shown in  figure 5(b). An impulsive  velocity  incre- 
ment AV2 is applied at periapsis of the  approach  hyperbola.  The  line of apsides of the 
parking  ellipse is not  generally  along  the  planet-Sun  line. 

Presentation of Data 

Basic  trajectory  data  are  presented  in a graphical  format relating velocity  increment 
requirements  to  several  useful  mission  parameters.  These  parameters  include (1) tra- 
vel  time, (2) heliocentric  travel  angle,  and (3) departure  and  arrival  dates. 

The  relative  positions of departure  and  arrival  for one-way  outbound t r ip s   a r e   r e -  
presented  in  the  construction of the  figures.  The  results,  however,  can  be  applied  for 
round-trip  missions.  The  mission  configuration is fixed by designating  departure  and 
arr ival   dates  with  reference  to  an  opposition  between  Earth  and  the  target  planet.  This 
concept is illustrated  in  figure 6 where it can  be  seen  that  the  heliocentric  travel  angle is 

The outbound travel  time is equal  to  the  sum of the  travel  time  from  departure  to  the 
reference  opposition,  plus  the  travel  time  from  the  reference  opposition  to  arrival: 

To = TD + TA 

Thus,  the  time  to  arrival is 

This  relation  sets  forth  the  general  arrangement of the  graphical  data  (figs. 7 to 10). 
Time  to  arrival is plotted  against  heliocentric  travel  angle  for  various  travel  times. 
This  produces a ser ies  of parallel,  negatively  sloped  straight  lines  characterized by dif - 
ferent  travel  times.  Lines of constant  one-way  velocity  increment  requirements  for 

1.1 circular  parking  orbit  to 1. 1 circular  parking  orbit AV a r e  constructed  on  this 

grid. A se t  of contours  centered  about  the Hohmann minimum  energy  transfer  trajectory 

2 

1 

7 



2 

1 
point result  (see  fig. 7). The  locus of minimum AV for a given t r ip   t ime is a line 

of rapidly  increasing  slope  starting at the  origin  and  passing  steeply  through  the Hohmann 
transfer point at Po = 180'. This  line  defines  trips  with  optimum  travel  angle for  a 
given  travel  time. 

Departure  dates are plotted as times  before  the  reference  opposition  according  to 
the  relation 

and  appear as positively  sloped  straight  lines of different  departure  times. 
For convenience,  another  vertical  scale  has  been  added  to  the  figures.  This  scale 

shows  the  configuration  angle y between  Earth  and  the  target  planet on arrival  date. 
The  angle y will  vary  from 0' to 360' in a synodic  period.  The  arrival  date  configura- 
tion  angle is related  to  the  other  trajectory  parameters by 

y = Po - (w@To - 360ON) (6) 

where  the  minimum  value of N (an  integer) is used  for which y is positive. If the 
planets at arr ival  are in  opposition,  the  configuration  angle is 0' o r  360'. Likewise, a 
configuration  angle of  180' means  that  the  planets are in  conjunction at arrival.  

Basic  trajectory  parameters  are  easily  determined  from  the AV contour  charts 
(figs. 7 to 10) for  either one-way or round-trip  missions. Any two of the  following fac- 
t o r s  may  be  specified as independent  variables  defining  from  the  charts  the  other  five: 

(1) travel  time, (2) desire  for  minimum AV operation,  (3) AV, (4) heliocentric 

travel  angle, (5) departure  date, (6) arrival  date, (7) configuration  angle at arr ival .  

2 2 

1 1 

Use of charts ~ ~ _ _  and data - .- for  one-way missions. ~~~ - Of greatest   interest   for one-way 
2 

1 2 
missions is the  minimum AV trajectory for  a given  travel  time.  Therefore, a point 

may  be  found  anywhere on the  line of minimum AV drawn  on  the  chart,  corresponding 

to  the  travel  time  selected.  Point  A  in  figure 7 and  sketch (a) is the  minimum AV 

trajectory  for  an 860-day t r ip  to Jupiter.  The  approximate  required AV is 23.25  kilo- 
meters  per  second  and  the  heliocentric  travel  angle is 173'. The  departure  date is e s -  
timated  to  be 113 days  before  the  next  Earth-Jupiter  opposition.  The  vertical  scale  to 
the left indicates  an  arrival date of 747 days after  the  reference  opposition (note: 
To = TD + TA). The  configuration  angle at arr ival  is seen  to  be 45' as read  from  the 

1 2 

1 

8 



Departure 
Contour  chart   l ine time, 

.cP 
D 
W 

>- 

- W- 

c m 
m 
c 
c 
0 
m 
L 

._ 

3 .- - m 

V 
C 
0 

Reference 
opposition -- 

90 

270 

90 

180 

270 

._ L= 

c 
0 

v) s 
0 
PI 
L= 
" 
I 
a, 

PI 
W 
I 
L 

Interpolated  l ine 
days 
TD 

150 

.. To, days -" 
"747 

400 

Locus of 
min imum AV 

I 
c 171" 

0 40 
1,' "j 1 

80 120 160 200 240 
Heliocentric  travel  angle, Bo 

(a) - Interpolation of trajectory  parameters  from 
impulsive  velocity  increment AV contour 
char t  of Jupiter  trips.  (Opposition  angle, 0, 
0"; conjunction  angle, C, 180". ) 

scale on  the left side Looking at  a configuration  angle of Oo, the  planets would be  in 
opposition if the  time of arr ival   was 797 days. But since TA is 747 days, the vehicle ar- 
rived 50 days before  the  next  Earth-planet  opposition. 

Tabular  data. - In addition,  more  detailed  data are available  from  tables XI to 
XIV. The  information is arranged  in  columnar  groupings.  The  table  headings are de- 
fined  in the appendix.  The  time of a r r iva l  dates are presented at the extreme  left 
of each  page. The top figure is the  number of days  from  the  reference  opposition  to 
arrival.  The  figure  underneath is the  number of days  before  the  next  subsequent  opposi- 
tion.  The  next two columns  give  one -way travel  t ime  in 10-day  intervals  and  corre- 

sponding AV requirements  (note  the  minimum AV in  each  grouping).  The re-  

maining  columns are divided  into three sections  comprising  (reading  from left to  right) 
three  columns of parameters related to the arrival  operation,  seven  columns related to 
the heliocentric  phase,  and  three  columns  related  to  Earth  departure  operation.  The 
column  headings are defined  in  the  appendix. 

- " 

2 2 

1  1 

In table XI for  Jupiter it is seen  that  the  trajectory  previously  discussed,  namely, 
860 days  having an arr ival  date at Jupiter 747 days after the  reference  opposition (50 days 
before  the  second  subsequent  opposition),  can  be  found. When checking  the "DVSUM" 
column for  860-day t r ips  at other  values of TA it is also  noted  that  this is indeed a near- 
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minimum AV trajectory.  From  this point  on  only  minimum  energy trips (optimum 
travel angle) are discussed  (dark  line  in figs. 7 to  10). 

One-way missions. - As previously  mentioned,  flyby  missions  require  the  least AV 
of all interplanetary  probes  since  there is no AV at planet  arrival.  Minimum AV for 
flybys is shown in  figures 11 to 14 for  Jllpiter, Saturn, Uranus,  and  Neptune,  respec- 
tively.  These AV's were  determined  by  finding  the  minimum AV1 for  a given  travel 
time.  The  data  necessary  to do this  can  be found in  tables XI to XIV. If figure  15 is 
referred to, post-encounter  conditions  for  the  vehicle  can  be  found  by  letting R go to 
infinity  in  the  conic  section  formula 

~. 

R =  P 
1 + e COS (180 - e,, 3) 

"~ ." "02 

or  
1 COS e = - 

- 9  3 e 

The AV necessary to  establish a parking orbit  can  be  expressed as 

For a flyby AV = 0 ,  Vc = circular  velocity at 1.1 planet  radii,  and Vm can  be found in 
tables XI to X J Y .  Thus, 

e = 1 + ($7 

and cp can be found from  tables XI to XIV. Therefore,  the  angle E between  the 
planet-Sun  line  and  the  line of apsides of the  flyby  hyperbola  can  be  expressed as 

02, 2 

E = c p  
m, 2 - @02,2 (12) 
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As  previously  mentioned,  the  use of elliptic  rather  than  circular  parking  orbits 
can  significantly  reduce  the  energy  requirements  for  stopping  over at the  target  planet. 
This  can  be  seen  from  equation (9). Savings  up  to (6 - l )Vc  are achievable (e < 1) 
for  capture  into a highly elliptical  parking  orbit.  From  the  same  data uspd  to  deter-  
mine  the  flyby AV requirements, 25,  50,  and 100 day  elliptical  parking  orbits  having 

1 .1  planet  radii periapsis AV requirements  were found. These  resul ts  as well as 

the AV requirements  for  circular  parking  orbits  are  also shown in  figures 11 to 14. 

A s  can  be  seen  from  the  figures,  the  curves  rapidly  flatten  out with trip  time.  Thus 
travel  time  may  be  significantly  reduced below  Hohmann transfer  time with  only a small 

increase  in AV. 

P 

2 

2  1 

1 

2 

1 
As  expected,  flybys  require  the least AV and  elliptic  orbits show significant  im- 

provements  over  circular  parking  orbits. In addition, it should also  be noted  that  the 
effect of elliptic  orbital  period  time is small  in  this  range (25 to 100 days). 

ROUND -TRIP  TRAJECTORIES 

The outbound and  return  legs of a round-trip  mission  are  similar.  Compare  fig- 
ures  6 and 16; for  equal  travel  times  and  travel  angles,  the outbound and  return  trajec- 
tories are symmetrical  about  the  opposition  line.  The AV contour  charts  may  be  used 
in  much  the same  manner as previously  described if it is recognized  that  some of their 
features now have  "mirror  image"  meanings.  The  following  changes are  to  be  made  in 
determining  the  return  leg  trajectory when  using point A  in  figure 7 as an  example of a 
typical  data point: 

(1) For  the outbound trip,  the  reference  opposition  was  the first opposition after 
launch (at point A, the  vehicle  was  launched 113 days (T,,) prior  to  the  reference  op- 
position); for  return  tr ips,  it is the last opposition  before  return  (arrival  data at Earth is 
113 days  after  this  opposition). 

(2) The  TD  instead of indicating  time of launch  date  before  the  reference  opposi- 

(3) The TA instead of indicating  arrival  date  in  days past the  reference  opposition 
tion now indicates  the  time  from  that  reference  opposition  until  return. 

(747 days  for point A)  now indicates  the  time of departure  in  days  before  the  reference 
opposition  will  occur. 

(4) Travel  time is still the  sum of TA  and  TD (To, outbound travel  time is 860 

(5) The  configuration angle at a r r iva l  y was  the  angle by  which  the  target  planet  led 
days)  but To now becomes the return  travel  time  TR. 

Earth on  the arrival date (45' at point A); now it is the  angle  by  which Earth  leads  the 
target  planet on  the  departure  date. 

11 
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(6) For outbound trips,  the  vehicle  arrives at the  planet  (point A) 50 days  prior  to 
the second  subsequent  opposition  to  the  reference  opposition;  point A instead now indi- 
cates that the  vehicle  leaves  the  target  planet 50 days  after  the  second  opposition  prior 
to the  reference  opposition (note: at point A, w = 0. 0831°/day, coB = 0.986O/day, 
W @  - w = O.So/day X 50 days = 4 5  = 7 ) .  0 P 

P 
(7) The  heliocentric  travel  angle is now PR instead of Po (173'). 
Round trips  require  that  the  total  angle  traveled by the  vehicle  must  equal  the angle 

traveled by Earth  during  the  same  period of time less an  integer  number of revolutions 
of the  Earth: 

Solving for  the  stay  time  TS  gives 

For  planets  more  distant  than  the  Earth  from  the Sun, the  denominator is positive. For 
any pair To, TR  there is a pair Po, p, which corresponds  to  minimum AV. For 
Hohmann t r ips  po and pR are each 180' and To + TR >> 365 days; for shorter  t imes 
Po and ,BR a r e  each  less  than 180°, thus po + pR 5 360'. The  value of we is ap- 
proximately 1' per  day.  Thus,  to  keep TS positive, N must  be  greater  than 0 .  

fo r  opposition class  manned Mars  round  trips, N must  be  zero  in  order  to  have a posi- 
tive s tay  time TS together with a low value of To + TR + TS. To  meet  the  rendezvous 
condition, po and/or pR must  then  be  greater  than  optimum for the  given  values of 
To and/or TR. 

round t r ips) ,   i t  is possible to select N 1 1 giving a wider  choice of the  sum of the  angles 
Po and IsR. Then  TS  may  be  chosen  to  be  consistent  with  near-optimum  values of Po 
and pR. As will  be  shown,  this  leads  to  symmetrical  round  trips. 

When short   mission  t imes  are  desired  (e.  g . ,  300 to 450 days), as, for  example, 

If longer  t imes  are allowed  (e. g . ,  for  major  planet  trips or for  Hohmann-type Mars 

Symmetric Round Tr ips  

Symmetric  round  trips which will  be shown later  to  require  minimum AV a r e  
4 

1 
characterized by the fact  that  Earth  and  the target planet are in  opposition (or conjunc- 
tion) at the  midpoint of the stay time.  The outbound and  re turn  t ra jector ies   are   mirror  
images  and  require  identical AV's (see  fig. 17): 
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To = TR 

The outbound leg is treated  the  same  way as a one-way transfer.  In  the  preceding 
example it was  determined  that  the  vehicle would a r r ive  at Jupiter 50 days  before  the 
second  subsequent  opposition.  Thus  the date of departure  from  Jupiter is 50 days  after 
that  opposition  giving a total  stay  time of 100 days. 

The  return  trajectory of the  vehicle is represented on the  contour  chart by exactly 
the  same point as the outbound transfer.  Therefore,  for a symmetric  trip, only  one 
point  need  be  found  on  the  chart.  The  time of arrival  before  the  opposition is equal  to 
the  time of departure  after  the  opposition.  For  missions having a given  stay  time  (e. g . ,  
250 days),  symmetric  round  trips would be  feasible only for   an  arr ival   date  of half the 
stay  time  (e.  g., 125 days)  before  opposition.  Stay  times  can  be  increased by additional 
synodic  periods  without  changing  the  trajectories. 

There   a re  two types of symmetric  round  trips - flybys  and  orbiters. Both require 
a matching of boundary  conditions at the  target  planet. 

Turning  angle  boundary  condition. - The  direction of the  hyperbolic  velocity  vector 
V- must  undergo a total  turning  angle cp a t  the  target  planet.  The  required  angle cp 
is indicated  in  figure 18 for  the  reference low circular  parking  orbit  for which  the  data 
were plotted  in  figures 7 to 10. As indicated  in  figure 18, part (62 and ti3) of the  total 
turning  angle is supplied by the  gravitational  attraction of the  target  planet.  Unless a 
circular  parking  orbit is used,  the  rest (0) must  be  applied  propulsively. As can  also  be 
seen, cp = 6 + 6 + u. 2 3  

Indicated in  figure 19 is the  fact  that cp is a function of the  arrival  and  departure 
asymptotes  and of the stay time. For retrograde  orbits, 

cp = 360' - cpo"o,2 - V - , 3  - U T  = 6 2 + 6 3 + ~  P S  

For posigrade  orbits, 

cp= (P,,~ + (P,,~ + w T = e2 + 63 + u P S  

F o r  flybys,  TS is zero  and q is only a function of cp 

quirements.  Since  time at the  planet is then a premium,  periapsis  radius is of prime 
importance as this  will  strongly  affect  the  observation  obtained.  For  nonpropulsive 
symmetric  flybys,  there is only  one periapsis at which the  gravitational  attraction of the 
planet  will  exactly  supply  the  turning angle ( e )  required.  This  radius  can  be  determined 
as follows: From  equation 8, 

m, 2 and qm, 3' 
Flyby  trips. - Flyby  missions are of special  interest  because of the  lower AV re- 
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From  equation 10, 

However, 

hence 

The  flyby  maneuver is shown in  figure 20. Since  there is no propulsion, 8 = cp,, 2,  
which  can  be  found  in  tables XI to XlV. 

Referring  again  to  figure 20 shows  that  for  trip  times  shorter  than Hohmann time, 

,, 2 

the  vehicle  for  minimum AV trips  approaches  the  planet  orbit  from  within.  These tra- 
jectories are characterized by retrograde passage with periapsis on the  dark  side of the 
planet. 

is, 0, = 90'. For a symmetric  flyby,  the  vehicle  must  also  depart  tangentially;  there- 
fore,  there is no allowance  for  gravity  turning.  This  implies  that  the  vehicle  must  stay 
outside  the  sphere of influence  since if  it entered,  the  ensuing  gravity  turn would  not 
permit  the  vehicle  to  leave  tangentially.  This  same  result  could  be  obtained  directly 
from equation  (19)  since s e c  90' = W. 

For Hohmann time,  the  vehicle  arrives at a tangent  to  the  orbit of the  planet;  that 

For times  greater  than Hohmann, the  vehicle first passes through its aphelion  and 
then  approaches  from  outside  the  planet's  orbit.  (Recall  fig. 4 and  accompanying  dis- 
cussion. ) As can  be  seen  from  tables XI to X N ,  the  asymptote  angle of the  approach 
hyperbola (qW)  becomes  steeper  and V, increases. A s  a result,  the  required  turning 
becomes  larger  and  available  turning  angle  due  to  gravity (6) for  a given  R  becomes 
smaller;  both  effects  reducing  the  required  value of Rp.  Thus,  for  TT > THohmann, 
the  vehicle  executes a Sun-side  periapsis  posigrade  passage. 

P 

Symmetric  flyby  trips  can only  take  place  when  Earth  and  the  target  planet are either 
in conjunction or  opposition at the  arrival  date. If the  periapsis is allowed  to  vary as 
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shown  by equation (19) then no propulsive  effort  will  be  required at the  target  planet. 
Round-trip  impulsive  velocity  requirements  for  nonpropulsive  flybys  to  the  major  planets 
where  atmospheric  braking at Earth  return is allowed  simply  become AV1 and a r e  
shown  in figures 2 1  to 24. 

In figure  21 is shown the  determination of the  minimum AV for   the opposition class 
t r ips  of approximately 1800 days  in  duration.  The  sharp  minimums  in AV occurring at 
each  conjunction or  opposition are shown by the  data  points  in  figures  21  to 24. The 
points  have  been  connected by dotted  lines  to show trends.  Thus  symmetric  trips  do 
exist at t r ip   t imes between  the  data  points in the  figures.  The AV's are much  higher. 
Nonsymmetric  trips  require  even  higher AV's. Sketch (b) represents how AV would 

Opposition 

Conjunction 
at arrival 

I 1 1 I 

Opposition 
at arrival I 

Round-trip  travel  time 

(b) - Continuous  variation of flyby  impulsive 
velocity  requirement  with  trip  t ime  for 
symmetric  trips. 

vary  continuously with trip  time.  Also  indicated  in  figures 2 1  to  24 is the periapsis radius 
for  these  missions. It can be seen  in  these  figures  that  the  required  radii  increase  from 
values  less  than  the  planet  radii at short  travel  times  to  values  in  excess of R at the 
Hohmann times  and  then  gradually  decrease  for still longer  times.  The  necessity of 
passage  through  the  planet is avoided if the  vehicle  arrives at another  position  on  the 
sphere of influence.  However,  the  turning  due  to  gravity  will  then be  insufficient  for a 

03, P 
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symmetric flyby. As  can  be  seen C A V  increases  rapidly as trip time is shortened  and 
periapsis  decreases  allowing  for  closer  observation. For Jupiter a two order  of magni- 
tude  reduction  in periapsis requires  a 1 7 . 5  percent  increase  in AV requirement  and re- 
quires  only 56 percent as much  time. 

I€ it is desirable to have a low periapsis passage such as at 1 . 1  planet radii, a pro- 
pulsive  flyby  can be made. Part of the  turning  angle  required (40) (fig. 20) is supplied 
by the  planet's  gravitational  field.  The  total  turning  required  and  the  turning  due  to  the 
planet's  gravity are shown in  f igures 25 to 28. Again for  symmetric  trips,  the  planets 
must  be  in  conjunction or  opposition at arrival  and  the  data  points  are  connected  with 
dashed  lines. At short   tr ip  t imes,  cp > 6 and a propulsive  maneuver is necessary.  This 
difference  decreases with increasing  travel  time  until  the  curves  cross. At this point, 
the  turning  angle  required is exactly  supplied  by  the  planet's  gravity.  Beyond  this  time, 
if periapsis is at 1. 1 planet  radii  too  great a turn  will  occur  and  the  trip  will not be 
symmetric.  Therefore,  either a propulsive  maneuver or an  increase  in  periapsis  dis- 
tance (with a corresponding  degradation of observational  capability) is required. 

A method for  calculating  the AV necessary at the  target  planet  for  constant  periap- 
sis flybys is shown  in reference 8.  This method is very  similar  to  that  discussed  in  the 
section on the  use of elliptic  parking  orbits  for  round  trips. 

Orbital  round  trips. - Observation  times at the  target  planet  can  be  significantly  in- 
creased by  entering  into a parking  orbit. For symmetric  round  trips with a circular 

parking  orbit at 1. 1 planet  radii,  the  mission C A V  would simply  be  twice  the  one-way 

AV's shown  on the  contour  charts  (figs. 7 to 10) where  the  arrival  date  was half the 
stay  time  days  before  opposition (or conjunction).  Again, if atmospheric  braking at Earth 
return is allowed,  these AV's could be  reduced by up to AVl, found in  tables XI to mv 
for  that   tr ip,  depending on the  allowable  entry  velocity. 

- " - 

4 

1 

The AV's necessary  to  arrive  or  depart a circular  parking  orbit  can  be  significantly 
reduced by the  use of elliptic  orbits.  Reference 8 presents a technique for  achieving  an 
elliptic  parking  orbit  using off -periapsis  thrusting  (see  fig. 29).  Part of the  required 
turning cp results  from  the  gravity  turn  due  to  the  planet (a2 + a3). The  additional 
turning (a) is obtained  by  thrusting a i  some  angle  other  than  zero with respect  to  the 
local  elliptic  velocity;  that is, the  thrusting  occurs  neither  tangent  to  the  local  velocity 
vector  nor at the  periapsis of either  the  ellipse of hyperbola.  The  parking  ellipse  has a 
periapsis of 1 . 1  planet  radii  and its axis at the  midstay  time or midtrip  duration is the 
planet-Sun  line for  a symmetric  round  trip. 

The  contribution of the  planet  to  the  turn  was shown in  figures 25 to 28. The AV 
necessary  to  enter  circular  and  elliptic  parking  orbits is shown in  figures 30 to 33. 
These AV's a re   co r rec t  only if the  round t r ip  is symmetric  and  the  parking  ellipse is 
symmetric with respect  to  the  arrival  and  departure  asymptote, At short  travel  times, 
V, is large  and cp required is very  much  greater  than 6 from  gravity.  Recall 
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cp= 360 - q m , 2  - cpm,3 - 0 P S  T TT < THohmann 

or 

Therefore, high  energy  and a strong  geometrical  constraint  cause a high AV require- 
ment.  As  travel  time  increases, V, decreases, qrequired decreases,  and  6  in- 
creases. Thus, a decrease  in  energy  and  an  easier-to-satisfy  boundary  constraint 
cause a rapid fall off in AV required. At optimum  travel  time, V, is low and 

'Prequired  'gravity  (the  crossover  points  in  figs. 2 5  to  28).  This  results  in a minimum 
AV. At even  longer  travel  time, V, decreases slowly  while Ggravity becomes  in- 
creasingly  greater  than cp required.  The  angular  constraint  predominates  leading  to a 
gradual  increase  in C A V .  Thus  the  use of elliptic  orbits  greatly  shortens  the  optimum 
travel  time  for  stopover  round  trips.  Typically  this  optimum  time is only  about 50 per-  
cent of Hohmann time. 

The  high  steering  losses  suffered as travel  time  approaches Hohmann (cp - 90') ,, 2 
are  discussed  in  reference 12.  Highly  nonoptimum burns  before  periapsis are necessary 
to  leave  the  parking  orbit  on a symmetrical  return  trip.  Nonsymmetrical  trips  require 
an  even  higher x AV. 

The  mission C A V  requirements as a function of round-trip  travel  time  are shown 
for  symmetrical  elliptic  parking  orbit  trips  to  Jupiter,  Saturn,  Uranus,  and Neptune in 
figures 34 to 37, respectively.  These AV's are determined by  entering  the AV con- 
tour  charts at a TA  which is half of the  desired  stay  time  before  the  TA at the  sub- 

sequent  opposition.  The  minimum AV is then  determined  along  with  the  correspond- 

ing trip  t ime and  angle.  From  tables XI to X W  or figures 30 to 33, the AV requirement 
(AV2) for circular  orbit is then  determined  and  subtracted.  The  period of the  orbit  was 
chosen  to  be  one-fourth  the  stay  time.  The  eccentricity of the  parking  orbit  with  periap- 
sis at 1 . 1  planet radii is then  determined.  Either  equation (9) or  the  data  in  figures 30 
to 33 is then  used  to  determine  the AV2 necessary  to  achieve  the  elliptic  orbit,  and  this 

is then added to  the  previous  result (AV1). This  then is the outbound x AV require- 

ment.  To  calculate  the  round-trip C A V ,  add  to this result  the AV3 = AV2 necessary 
to  leave  the  ellipse  and  the  excess AV4 (if any) of AV1 and  the  assumed  allowance re- 
entry  velocity, 15 kilometers  per  second.  These  results are those  shown  in  figures 34 
to 37. 

2 

1 

2 

1 

As  in  the case of symmetric  flybys,  the  figures show a series of data points  con- 
nected  by  dashed  lines  to show trends. A continuous  curve  for  symmetric  stopover trips 

would also look  like  sketch  (b).  Indicated  in  figure 34 are the C A V ' s  for  symmetric 
4 

1 
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100-day  stopover  trips  for  the  cycle  corresponding to a round-trip  duration of 1800 days 
showing how the  minimum was obtained. 

The  data  presented  in  tables XI to XIV combined  with  the data in  figures 30 to 33 
can  be  misleading.  The AV's shown in the  figures are only for  entering  particular 
ellipses,  namely,  those ellipses oriented  symmetrically  to  the  arrival  and  departure 
asymptote  (symmetric  round  trips). Any other  use of the  figures  can  lead  to false con- 
clusions. 

Unsymmetric Round Tr ips  

For unsymmetric  round  trips,  the  elements of the outbound  and return  trajectories 
will be  different,  and  Earth  and  the  target  planet wi l l  not be  in  opposition at  the  mid- 
point of the  stay  time.  Suppose,  for  instance,  that  the outbound transfer  was  the 860- 
day  minimum  energy  transfer  for  circular  to  circular  parking  orbit  discussed  earlier 
but  that a 250-day stay  time  was  desired.  The  vehicle would arr ive at Jupiter 50 days 
(T - 747) before  the  second  opposition  (TA = 797).  However,  the  departure would take 
place 200 days  after  that  opposition.  Since  TA  for  return  trips is the  departure  date  in 
days  before  the  reference  opposition, TA = 597 days. A return  trajectory  may  be found 
by  coming across  the chart  (fig. 7) to  the  minimum AV line  (point B) from a TA of 
597 days  indicating a departure  for  Earth  return 200 days  after  that  opposition.  The  re- 

turn trajectory is thus  determined  to  have a travel  time of about 710 days, a E A V  re- 

quirement of 23. 6  kilometers  per  second,  and a heliocentric  travel  angle of 164 . The 
configuration  angle at departure is 180'. The  vehicle wil l  travel  for 597 days  until  the 
reference  opposition  occurs  and  return  to  Earth  113  days  later. 

A -  

4 

3, 

Points C and D indicate  other  possible  return  trajectories  (nonminimum AV), each 
leaving 200 days  after  opposition  but  having  return  travel  times of 650 and 800 days, 
respectively. 

These  same  return  trajectories may be  followed if the  vehicle,  having  arrived, 
stayed  for one or more  synodic  periods (399 days for Earth-Jupiter)  and  then  left 200 
days  after  an  opposition. 4 

It can  be  illustrated  that  symmetric  trips  require  lower  energy  requirements AV 
4 I 

1 
for  a given s tay time  than  unsymmetric  trips.  Sketch  (c)  shows  the C A V  requirements 

for  1.1 circular  orbit  to 1. 1 circular  orbit  round  trip  to  Jupiter having a s tay time of 
100  days.  Indicated  in  the  sketch are  symmetric  trips  (solid  curve),  unsymmetric  trips 
where a minimum AV leg  for  arrival  at o r  departure  from  the  planet at opposition  has 
been  used  (long-short  dashed  line),  and  unsymmetric  trips  where  the  minimum AV leg 
for  planet  arrival at 100 days  after  opposition  has  been  used  (dashed  line). In all cases  
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at  opposition;  total / (M in imum  AV leg for  
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- departure or arrival  ,-Unsymmetric  trip 
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(Arr ival  date, 50 day:,' 
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/ 

I I ~I 
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Round-trip  travel  time, TT, days 

(c)  -Comparison of symmetric  and  unsymmetric  Jupiter  round- 
t r ip   c i rcu lar   park ing orbits. Constant stay time, 100 days. 

4 2 
the symmetric  tr ips  require  less C A V .  The AV decreases  less  rapidly as trip 

1 1 
time is increased.  Thus,  even though travel  time is increased on one  leg  the AV for  
that  leg is reduced;  the  choice of a s tay time  requires a shorter  tr ip  t ime on the  other 

leg  and an  increase  in C A V .  This conclusion  was  also  found  and  discussed  in  refer- 

ence 8 and  has  been  checked  out  on the computer using an  optimum  round-trip code. 
Cases,  however,  where  the  final (AV4) impulsive  velocity  increment is eliminated by 
atmospheric  braking  do not lead  to  symmetric  optimum trips. The two legs,  however, 
a re   very   s imi la r  and no great   error  is incurred by assuming  they a r e  identical. 

4 

1 

LUNAR TRAJECTORIES 

Satellites 

Once at a planet,  it is possible  to  proceed, if desired,  with a scientific  inves- 
tigation of the  planet's  natural  satellites.  Jupiter,  Saturn,  Uranus,  and Neptune a r e  
known to  have at least 12, 9, 5, and 2 moons,  respectively.  The  properties of these 
moons  (taken  from ref. 13) are given  in  table II. 

Four of the  moons of Jupiter (Io, Europa,  Ganymede,  and  Callisto) a r e  comparable 

The  four  largest  moons of Saturn are Tethys, Dione, Rhea,  and  Titan.  Titan is 
apparently  the  largest moon of the  solar  system  and is the only  one presently known to  
possess  an  appreciable  atmosphere. In addition,  Saturn  has a unique  ring  formation  con- 
sisting of billions of particles. 

to  the  size of the  Earth's moon. 
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Uranus is unique  in  that its axis of rotation lies almost  in  the  plane of the ecliptic. 
All  the  other  planets  rotate  counterclockwise  about  the axis pointing towards  the  North 
Star (above  the  ecliptic  plane).  Uranus' axis about  which  counterclockwise  rotation 
occurs is approximately 8' below the ecliptic  plane.  Very  little is known about  the  moons 
of Uranus; the four  largest are Ariel,  Umbriel, Titania, and  Oberon.  These  moons are 
in  retrograde  orbit; that is, when  viewed from  above  the  ecliptic  plane,  they  revolve 
about  Uranus  in a clockwise  manner. 

Triton,  one of Neptune's two known satellites, is the  densest moon in  the solar sys-  
tem. It too revolves  in a retrograde  orbit  about the planet. 

Mission  Operations 

The  interlunar  transfer  operation  consists  basically of three  maneuvers  (each way). 
The  space  vehicle  must (1) depart a planetocentric  parking  orbit, (2) make a plane  change 
maneuver  to bring it into the plane of the  satellite,  and (3) rendezvous  with  the  target 
satellite. 

Assumptions. - The  principal  assumptions  made  herein a r e  as follows: 
(1) Interlunar  missions are to start from one of the  symmetric  retrograde  elliptic 

parking  orbits  considered  in  the  previous  sections (outbound trip  time  was  shorter  than 
Hohmann  time). 

(2) An Earth  return  vehicle  remains  in  this  orbit  while  an  excursion  vehicle  visits 
the  moons.  Therefore, it will be necessary  to  reenter  this  orbit  before  return  to  Earth. 

(3) This  parking  orbit  has a periapsis of 1.1 planetary radii, a period of 25,  50, or  
100 days, and its line of apsides  will  be  alined  with  the planet-Sun  line at midstay. 

(4) The  orbits of the  moons are  assumed  to  be  circular  and  coplanar with respect  to 
the  equatorial  plane of the  planet.  Since,  however,  the  equatorial  plane is inclined  to  the 
ecliptic  plane, a plane  change  maneuver is necessary. 

Transfer  from  parking  orbit  to first moon. - There  are  several   ways to transfer 
f rom a parking  orbit  to  the  planet's  equatorial  plane.  A  particular  mission  mode  was 
therefore  selected which,  while  not  necessarily  optimum , provides  representative AV's 
and  travel  times  for  interlunar  operations.  The data presented  can  be  used  to  study 
other  modes.  The  mission  mode  used  herein  may  be  summarized as follows: 

(1) A  velocity  increment is applied at apoapsis to circularize  the  parking  orbit  (posi- 
tion a, fig. 38) (path A retrograde, path B posigrade).  Note  that  the  choice of which  path 
to  follow  to  Jupiter's  and  Saturn's  moons  which are  in  posigrade  orbit is not obvious. 
Path B would never  be  followed  to  the  retrograde  orbit  moons of Uranus  and  Neptune. 

(2) The  vehicle  coasts  to  the  intersection of the  equatorial  and  ecliptic  planes at 
which  point a plane  change is executed  (position by figs. 38(a) and (b)) so that the  vehicle 
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is in  circular  orbit  and  revolves  about  the  planet  in  the  same  direction as the  moons. 
(3) The  vehicle  then  coasts  in  circular  orbit  in  the  equatorial  plane  until  the  moon  to 

be  visited  and  the  vehicle are lined  up  correctly  for a Hohmann transfer  (position  c, 
fig.  38(c)). 

(4) The  vehicle  makes a rendezvous  with  the  target  moon  (position  d,  fig.  38(c)). 
As  can  be  seen  from  figure 38(a), the AV necessary  to  circularize  the  parking or- 

bit at position a is less   for  path  A  than for  path B. This is a result  of having ta  cancel 
the  velocity of the  vehicle Vveh at apoapsis  and  then  supplying  circular  velocity  to  the 
vehicle  to  follow  the  posigrade  orbit,  path B. Path A, on  the  other hand, being re t ro-  
grade,  has a lower  velocity  requirement  since  the  vehicular  velocity at apoapsis is in  
that  direction. 

At position  b  in  figure 38(b), where  the  vehicle  enters  the  equatorial  plane  in  the 
same  direction as the  moons  revolve, path A  requires that the  circular  velocity of the 
vehicle  be  rotated by more than 90' in  order to enter a posigrade  orbit.  Thus  path  A 
requires a much  higher AV than path B unless  the  moons  are  in  retrograde  orbit (i. e. , 
Uranus  and  Neptune  moons). 

The Hohmann transfer  from  the  circular  orbit  to  the moon requires  the  same AV 
regardless of which path w a s  followed. 

Upon rendezvous  with  the target moon, a circular  orbit at 1 . 1  moon radii is e s -  
tablished.  As  in  the  case of interplanetary  transfers,  the  use of highly  elliptic  parking 
orbits  can  reduce  the AV for  establishing  the  parking  orbit  (recall eq. (9)) by as much 
as (V5 - 1 ) ~ ~ .  

If only one  moon is to  be  visited,  the  return  trip  to the planetary  parking  orbit would 
consist of a Hohmann transfer  to  the  initial  circular  orbit radius, a coast  to  the node be- 
tween  ecliptic  and  equatorial  planes  followed  by a plane  change  maneuver  into  the  ecliptic 
plane, a coast  to  apoapsis of the  initial  parking  orbit  and  entry  onto  the  ellipse at that 
point,  and a rendezvous  with  the  Earth  return  ship. 

Multi-moon  trajectories. - If, instead, it was  desirable  to visit more than  one  moon, 
the  following  procedure would be  used.  The  vehicle would remain  in  orbit  about  the first 
moon  until  the first and  second  moons  were  lined  up  for a Hohmann transfer  maneuver. 
This could require  waiting  up  to  one  synodic  period of the two moons. At the  appropriate 
time,  the  transfer would be  made  and a parking  orbit  established at the  second  moon. 
This  same  procedure would be followed  until  the last moon  was  visited.  To  return  to  the 
initial  planetary  parking  orbit,  the  vehicle would  follow  the same  procedure  used  in  the 
return when  only one  moon was  visited. 

~ ~ ~ ~ ~ _ _ _ _ ~ ~ ~ ~ ~ _ _ _ -  

The AV and  time  requirements  to  visit  the first moon for  some of the  moons of 
Jupiter,  Saturn,  Uranus,  and  Neptune a r e  shown in  tables IJI to VI, respectively. 

As  can  be  seen  from  the  tables, path  A  should  always  be  followed  when  the  moons  to 
be  visited  are  in  retrograde  orbit  (Uranus'  and  Neptune's  moons)  and path B when  the 
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moons are in  posigrade  orbit  (Jupiter's  and  Saturn's  moons). I€ the  vehicle  velocity is 
in  the  opposite  sense  to  the  moon  velocity,  the  vehicle  velocity  must  be  completely  turned 
around at the node  when the  plane is changed (recall  fig. 38(b)). This is a high AV 
maneuver. d 

a 
Also to  be noted is that  the CAV  for   e i ther  path decreases  as distance of the  moon 

from  the  planet  increases  and/or as the  period of the  parking  ellipse  increases.  The 
moons  should be  visited  in  consecutive  order starting either at the  outermost or inner- 
most. 

The  impulsive  velocity  requirements  for  interlunar  operations  between  the four  
moons of Jupiter,  those of Saturn,  and  those of Uranus are shown in  tables VII(a), VIII(a), 
and IX(a), respectively.  The  Hohmann  transfer  times  and  synodic  periods  between  the 
moons a r e  shown in  tables VII(b), VIII(b), and  M(b). d 

a 
To  go  back  to  the  original  parking  orbit  from  the last moon requires the C A V  from 

tables 111 to VI. 

Illustrative  Mission  to  Saturn's  Four  Largest Moons 

Suppose  that a space  vehicle is in a 50-day elliptic  parking  orbit  about  Saturn.  The 
first step  in  visiting  the  four  moons is to  circularize this parking  orbit at apoapsis. It 
was  previously  shown  that  path B was  the  path  to  follow.  The  total  time  to  be  spent  in 
the  circular  parking  orbit  may  be  determined  from  the  period  in  the  table;  in  this  case, 
the  period is 138.  74 days.  (This  orbit  will  be  reentered at the point of departure. ) The 
vehicle  coasts  to  the node where a second  velocity  increment is applied  to  enter  the 

equatorial  plane.  The  total Z A V  for  these two maneuvers is found from  table IV to  be 

4.39 kilometers  per  second.  After  coasting  to  the  correct  alinement  for  the Hohmann 
transfer  to  the  target moon  which in  this  case is Titan,  the  furthest of the  four  from 
Saturn, a AVc of 1. 03 kilometers  per  second  (from  table IV) is applied.  The  time re- 
quired  for the transfer is 33. 7 days  and  an  impulsive  velocity  increment of 0.60 kilo- 
meter  per  second is applied  to  establish a circular  orbit at 1.1 lunar radii. 

b 

a 

From the  previous  discussion  and  reexamination of tables VIII(a) and  (b),  the  correct 
sequence  from  this point is to  go  to  Rhea,  to  Dione,  and  then  to  Tethys.  The AV from 
Titan  to  Rhea is 2.30 kilometers  per  second  (including  departing  and  establishing 1.1 
lunar  radii  circular  parking  orbits).  The  time  required is 4.84 days  (table  VIII(v)). If 
the  moons  had not been  lined up correctly  for  the  assumed Hohmann transfer,  it  might 
be  necessary  to  wait  up  to  one  synodic  period  for  the  proper  configuration.  The  maxi- 
mum  required  time would be 4.84 days plus 6.32 days  (synodic  period,  Titan-Rhea, 
table VIII(b)) or 11.2 days. 
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Table X summarizes this example  mission;  the  total AV required  when  the  other 
maneuvers are calculated  in a similar  manner is 20.70  kilometers  per  second  and  the 
maximum  travel  time  exclusive of any  additional  stay  time at each  moon is 226.4  days. 

As previously  mantioned, AV savings of up  to (fi  - l)Vcpo could be  achieved  by 
using  elliptic  parking  orbits at each  moon.  Since V varies  between  0.26  kilometer 
per  second at Tethys  and  1.85  kilometers  per  second at Titan,  the  possible  savings  in 
AV is between  0.11  and 0.77 kilometer  per  second  for  each  maneuver (two maneuvers 
at each  moon).  The  total  savings  for  the  mission  in  table X would  then  be  up to 2.32 
kilometers  per  second  or  about 11 percent. 

CPO 

SUMMARY OF RESULTS 

The AV requirements  for  one-way  trajectories  to  major  planets are presented  in 
the form of contour  charts.  Tabular  data  include  hyperbolic  speeds,  orbit  elements  and 
geometry,  and AV requirements for one-way trips to  the  major  planets.  Tables are 
also  presented  for required A V 9 s  for  interlunar  excursion of the  moons of the  major 
planets. 

The data presented  and  illustrated  (together with appropriate  system  inputs)  can  be 
used  to  perform  preliminary  mission  studies. Such studies would be  useful  in  defining 
"areas of opportunity'' for  various  advanced  propulsion  systems  and  in  comparing al- 
ternative  systems. 

A general  mission AV analysis  was  included  to  illustrate  the  use of the present 
data.. and  the  main  features of the  trajectories.  It w a s  found  that  one-way  flyby  missions 
require A V 9 s  of the  order of 8 kilometers  per  second  and  travel  times  ranging  from 
1. 1 years  to  Jupiter  to 16 years  to Neptune.  Highly  elliptical  parking  orbits  can  be  en- 
tered  for  an  additional 1 to 2 kilometers  per  second.  Round-trip  flybys  also  require 
8 kilometers  per  second  and 2. 5 to 30 years. Elliptic  Imrking  orbit  round  trips  require 
about 11 kilometers  per  second at a time  roughly half of Hohmann.  This  optimum  time is 
a result of favorable  orientation of the  parking  orbit  and  reasonable  hyperbolic  speed. 
Beyond this  time  steering  losses  result  in  higher AV requirements.  Interlunar  mis- 
sions  require  an  additional AV on  the  order of 20 kilometers  per  second,  depending on 
the  number of moons  visited. 

Lewis  Research  Center, 
National  Aeronautics  and  Space  Administration, 

Cleveland,  Ohio,  September 29,  1970, 
124 -08. 
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APPENDIX - SYMBOLS 

a 

e 

e 

N 

P 

Po 

R 

P 

Ra 

RP 
R 03, P 

TA 

TD 

THohmann 

TO 

TR 

TS 

TT 
V 

AV 

vC 

VH, (3 

semi-major axis, km 

eccentricity 

eccentricity of parking  orbit 

integer  number 

semi-latus  rectum,  km 

parking  orbit 

radius,  km 

apoapsis,  km 

periapsis,  km 

sphere of influence  radius, 
km 

arrival  date  in  days after 
reference  opposition 

departure  date  in  days  be- 
fore  reference  opposition 

Hohmann transfer  travel 
time = 1/2 period of el-  
lipse  contangent  to  circu- 
lar planet  orbits,  days 

outbound travel  time,  days 

return  travel  time,  days 

stay  time,  days 

total  trip  time,  days 

velocity,  km/sec 

impulsive  velocity  incre- 
ment,  km/sec 

velocity  in  circular  parking 
orbit,  km/sec 

heliocentric  velocity at 
Earth,  km/sec 

heliocentric  velocity at 
planet,  km/sec 

Earth's  orbital  velocity, 
km/sec 

planet's  orbital  velocity, 
km/sec 

hyperbolic  excess  velocity, 
km/sec 

vehicular  velocity,  km/sec 

path  angle,  deg 

outbound travel  angle,  deg 

return  travel  angle, deg 

configuration  angle,  deg 

turning  angle  due  to  gravity, 

deg 

angle  between  planet-Sun 
line  and  the  line of apsides 
of flyby  hyperbola,  deg 

asymptote  angle  with  line of 
apsides of arr ival  or de- 
parture  hyperbola,  deg 

gravitational  constant, 
km  /sec 3 2  

turning  angle  due  to  propul- 
sive  maneuver,  deg 

required  turning  angle,  deg 

angle  between  arrival o r  de- 
parting  asymptote  and 
planet -Sun line,  deg 

mean  angular  velocity of 
planet,  deg/day 
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u@ mean  angular  velocity of 
Earth, deg/day 

Subscripts: 

a apoapsis  for  interlunar 
t ransfers  

b at intersection of equatorial 
and  orbit  planes  for  in- 
terlunar  transfers 

C 

d 

start of Hohmann trajectory 
for  first target moon for  
interlunar  trajectories 

at a r r iva l  at first moon for  
interlunar  trajectories 

1 departure  for outbound 
heliocentric  transfers 

2 arrival  for outbound helio- 
centric  transfers 

3 departure  for  return  helio- 
centric  transfers 

4 arrival  for  return  heliocen- 
t r ic   t ransfers  

Symbols for  tabular  data: 

EDATE top  number,  number of days 
from  reference  opposition 
to  arrival,   TA; bottom 
number,  number of days 
before  next  subsequent 
opposition 

TTIME  one-way travel  time, To, 
days 

DVSUM total AV for  transfer  from 
1. 1 Earth  to 1. 1 planet 
radii  circular  parking 

orbit, Z A V ,  km/sec 
2 

1 

DV2 

VINF2 

PHI2 

ALPHA2 

VEL2 

BETA 

ECCE 

RMID 

VEL 1 

ALPHA1 

PHI1 

VINF 1 

DV1 

AV at planet  arrival  to  en- 
te r  1.1 planet  radius  cir- 
cular  orbit,  km/sec 

hyperbolic  velocity at planet 
arrival,  V,, 2, km/sec 

asymptote  angle  with  planet- 
Sun line at planet arrival,  
cpm, 2’ deg 

trajectory  heliocentric path 
angle at planet, a, kg 

trajectory  heliocentric  ve- 
locity at planet,  VH,p, 
km/sec 

heliocentric  travel  angle, p, 
deg 

eccentricity of heliocentric 
transfer  trajectory,  e 

minimum  solar  approach 
distance (AU), if < 1.0; 
heliocentric  radius at 
central angle p/2, if 
2 1 . 0  

trajectory  heliocentric  ve- 
locity at Earth, V 
km/sec 

H, @ 

trajectory  heliocentric path 
angle  at  Earth, a, deg 

asymptote  angle  with  Earth- 
Sun line at Earth  depar- 
ture, cp,, 1’ deg 

hyperbolic  velocity at Earth 
departure, Vm @, km/sec 

9 

AV at Earth  departure, 
km/s e c 
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TABLE  I. - ORBITAL AND PHYSICAL PROPERTIES  OF EARTH, JUPITER, SATURN, URANUS, AND NEPTUNE 

Uranus 1 Neptune Saturn 
h 

Jupiter 
?I 

-~ 
5.202803 
4.950829 
5.454777 

0.0484305 
13.0516 
0.0831 

1.3054166 

3.067 

71387 
1. 26515X108 

11.86 
398.88 

9 hr  50. 5 min 
1 9 0 0 ~ 1 0 ~ ~  

1.33 

Earth 

1.000 
0.983273 
1.016727 

0.0167272 
29.7701 

0.986 
0 

I 

19.181973 I 9.  538843 
9.007701 

10.070082 
0.0556922 

9.6390 
0.0335 

2.48875 

26.733 

6040g 

30.057707 
29.80040 

30.315374 
0.008 5724 

5.4300 
0.006 

1.77310 

28.8 

22260 
6. 860O4x1O6 

164.8 

I E  dean  distance  from Sun, a, AU 
?erihelion  distance, r AU 
lphelion  distance, ra, AU 
Irbital  eccentricity,  e 
vlean orbital  velocity, V km/sec P' 
Uean angular  velocity, w deg/day P' 
hclination of orbital  plane 

P' 
18.276561 
20.087385 
0.0472012 

6.7715 
0.0117 

0.77250 

97.884 

23920 
5. 79364X106 

84.0 
369.66 

10 h r  49 min 
8 ~ x 1 0 ' ~  

1. 56 
8.83 

22. 
5 

14.82 

' I  
' i  

to ecliptic,  i, deg I 

23.443597 [nclination of equatorial  plane 
to  orbit, E ,  deg 

Equatorial  radius, r ,  km 
Sravitational  parameter, p ,  km  /see 
Period of revolution,  years 
Mean synodic  period,  days 
Period of rotation 
Mass, m, kg 
Density, p ,  g/cm 3 

Surface  gravity, g, m/sec 
Escape  velocity,  km/sec 
Number of known satellites 
Circular velocity a t  1.1 equatorial 

3 2  

2 

I 

3.78816XlO" I 
29.46 1 

; I  

378.09 
10 hr  14 min I 

5 7 0 ~ 1 0 ~ ~  I 
0.69 

10.72 
37. : 

9 
23.88 I 

6378.16 
3 . 9 8 6 0 4 ~ 1 0 ~  

1.00 
0 

23 h r  56.07 min 
6.  OxlOz4 

367.49 
15 hr  48 min 

1 0 3 ~ 1 0 ~ ~  
2.27 
11.0 
25. 

2 
16.69 

5. 52 
9 . 8 1  
11.2 , 

61. 1') I 
25.1 ' 

1 IL 

7. 54 40.14 
radius  distance,  km/sec I 

Sphere of influence  radius, r,, km 9 . 2 5 ~ 1 0 ~   4 . 8 1 ~ 1 0 ~  5. 46x107  5.17X10 7 

2444313  2444374 
8. 61X1O7 

2444403 Opposition  date  with  Earth, 
I 

I 2444294 
Julian  (Gregorian) 1 (Feb. 24,  1980) 

I 
" 

(March 14,  1980) (May 14, 1980) (Jwe 12,  1980) 



TABLE II. - ORBITAL AND PHYSICAL PROPERTIES OF THE  MAJOR-PLANET  SATELLITES 

(a)  Jupiter 

Satellite Mean  orbit  radius 

km I radii  

4 . 2 1 8 ~ 1 0  
6. 714 

10.71 
18.84 

1.815 
115.0 
117.  5 
235.0 
237.0 
117.  5 
225.0 
210.0 

5.90E 
9.401 

14.99E 
26.379 

2. 54c 
161 
165 
330 
332 
165 
315 
294 

Sidereal 
period, 

days 

1. 76s 
3. 553 
7. 15f 

16. 68: 
.49E 

250.6 
259.8 
738.9 a 

a7  55 
260 

a696 
a62 5 

Equatorial 
inclination 

of orbit, 
deg 

0 . 3  
. 47  
.18 
. 2 5  
.46 
"" 

"" 

"" 

"" 

"" 

"" 

_"_ 

Eccentricit3 
of orbit  

Small 
and 

var i -  
able 
0.003 

. i 5 5  
,207 
.38 
. 2 5  
. 14 
,207 
. 13 

Mass,  
kg 

791X1020 
477 

1531 
904 

- - - - - - - - - 

Radius, 

2340 

60 
20 
20 
11 
10 
12 
10 

1 Gravitational 
parameter,  
km /sec 

I 

4841 
3130 

10319 
6455 

""_ 
""_ 
""_ 
_"" 
_"" 
""_ 
""_ 
""_ 

I Mimas 
II Enceladus 
III 

Titan VI 
Rhea V 
Dione IV 
Tethys 

VI1 Hyperion 
VIII 
IX 

Japetus 
Phoebe 

~ _ _ _  

1 . 8 5 ~ ~ 1 0 ~  
2.382 
2.948 
3.777 
5.275 

12.23 
14.84 
35. 63 

129.  5 

(b) Saturn 

3.11 

, 0 0 0 9   . 3  4. 518 8.732 
,0021 .O 2.737 6.252 

0 1.1 1.888 4.880 
,0045 .O 1.370 3.943 

0.0196 1. 5 0.942 

20.25  15.945 . 3  .0289 
24. 57 21.277 . 6  

.029  14.7  79.331 58.98 

. 110 

. 166 214.4 150 550.45 a 

0. 378X1020 
. 8  57 

6.45 
10.26 
21.98 

1407 
.440 

13.92 
""-"""" 

260 
300 
600 
6 50 
9 00 

2 500 
200 
600 
150 

2. 523 
5.722 

43.035 
68.465 

146.67 
9390 
2934 

92.17 
- - - - - - - - 

( c )  Uranus 

1 . 9 1 8 ~ 1 0 ~  

a1.414  5.439 1.301 

_ _  - _ - - - - 400 """"""- a13.  463  24. 52 5.686 
- - - - - - - - 500 - - -"" -" - - - .023 a8. 706 18.340 4.387 
"""" 200 _ _ _ - _ _ _ _ _ _ _ _ _  . 008 a4.  144 11.175 2.673 
- - - - - - - - 3 00 _ _ _ _ _ _ _ _ _ _ _ _ _  0.007 0 a2. 520 8.018 

------ ""_ 1 . 0 1  
"""""_" - - - - - - - - -" 

(d)  Neptune 

I Triton 3. 536x1O5 15.88  a5.877  160 0 
0.002 150 .343 1 IIlNereid I 60.0 I 27 1 500 I ------ I .7 

8.803 2000 1470X1020 
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TABLE 111. - IMPULSIVE VELOCITY  INCREMENTS ANI! TRAVEL  TIMES 

REQUIRED  FOR MISSIONS TO FOUR OF  JUPITER'S MOONS 

Elliptical 
parking 

Satellite 
Impulsive  velocity  Impulsive  velocity  in- a 

AVC  "d 

orbit  Impulsive  velocity  crement  from  circular 
period,  increment  to  cir - , parking  orbit  in q u a -  

increment  at   arrival 

~ lar parking  orbit days 1 I cularize  parking 1 torial  plane  onto 

into 1. 1 radii   circu- 

I orbit  and  make 1 Hohmann trajectory j i 
change of node from ' 

orbit  into  equatorial I I 

plane  in  same  direc- , 

tion as moon I 

'! I 
I 

i I 

I 

Circular  orbit 
period at ellip- 

tical  parking 
orbit  apoapsis 

distance, 
days 

Travel  time on 
Hohmann tra- 
jectory  from 
circular  orbit 
to satellite, 

days 

25 Io 

, 1 14.408  6.293  3.064  4.803  69.03  13.83 
Europa 2. 589 3.366  14.82 
Ganymede 2.035  1.678  16.46 
Callisto 1.287  .837  19.97 

50 Io 11. 550 4.831  2.743  5.149  139.30  26.66 
Europa 2.427  3.769  27.90 
Ganymede 2.049  2.103  29.91 
Callisto 1. 513 1.245  34.14 

100 Io 9.244  3.733  2.379  5.374  280.16  52.09 
Europa 2.173  4.037  53.62 
Ganymede 1.922  2.400  56.11 
Callisto 1.554  1.567  61.29 



TABLE IV. - IMPULSIVE  VELOCITY  INCREMENTS AND TRAVEL TIMES 

REQUIRED FOR MISSIONS TO FOUR OF SATURN'S  MOONS - 
Elliptical ' Satellite 5 AV AvC "d 

a 

Circular  orbit  Travel  time  on 
Impulsive  velocity  in-  Impulsive  velocity  period at  ellip- Hohmann t ra-  parking 

orbit 
period, 
h Y S  

25 

50 

100 

Impulsive  velocity crement  from  circular  increment  at  arrival  tical  parking jectory  from 
increment  to  cir- parking  orbit  in  equa-  into 1. 1 radii  circu-  orbit  apoapsis circular  orbit 

Tethys 
Dione 
Rhea 
Titan 

Tethys 
Dione 
Rhea 
Titan 

Tethys 
Dione 
Rhea 
Titan 

cularize  parking  torial  plane  onto lar parking  orbit 
orbit  and  make Hohmann trajectory 

change of node from 
Drbit into  equatorial 
,lane in  same  direc- 

tion as moon ~ 

Path 
A 

9.401 

7.544 

6.045 

Path 
B 

5.695 2.024 3. 818 
I. 858 

,386 . 887 

3.167 
1.610  2.394 

4.391  4.061 1. 818 
I. 708 3.431 
1. 542 

. 598  1.032 
2.685 

3.406  4.218 
3.605 
2.879 
.771 

distance,  to  satellite, 
days  days 

68. 58 
14.31 
13.82 

19.63 
15.21 

138.74 
27.26 
26.65 

28.38 
33.73 

279.46 52.08 
52.84 
54.22 
60.80 



Zlliptical 
parking 

orbi t  
period, 
days  

25  

50 

100 

Elliptica 
F? rking 
orbi t  

period, 
days 

25  

50 

100 

Ltel l i te  

i r i e l  
Jmhr ie l  
ritania 
Iberon 

i r i e l  
Jmbr ie l  
ritania 
Iberon 
-~ 
iriel 
Jmbriel  
ritania 
)heron 
" 

Satellits 

Triton 

Triton 

Triton 

TABLE V. - IMPULSIVE  VELOCITY  INCREMENTS AND TRAVEL  TIMES 

REQUIRED  FOR  MISSION  TO  FOUR OF URANUS'  MOONS 

a 
Impulsive  velocity 
increment   to   c i r -  
c u l a r i z e   p r k i n g  
orbit   and  make 

change at node from 
Irbit  into  equatorial 
, l ane   in   same  d i rec-  

tion as Moon 
fo r  path  A 

3 .910  

3.  146 

2.  526 

AVc 
[mpulsive  velocity  in- 
: rement   f rom  circular  
parking  orbit  in  equa- 

torial  plane  onto 
Hohmann  trajectory 

1.012 
,883  
. 667 
. 544 

0 .926  
.839  
, 6 9 0  
.602  

" 

0.815 
. 759 
, 658 
. 598 

Impulsive  velocity 
nc remen t   a t   a r r iva l  
nto 1. 1 rad i i   c i rcu-  
lar parking  orbit 

1 .880  
1.474 

. 9  58 
,726  

2.021 
1.632 
1. 141 

, 9 2 0  

2.  113 
1.738 
1.268 
1.  057 

" 

- 

Circular   o rb i t  
Jeriod at ell ip- 
t ical   parking 

orbit   apoapsis 
distance.  

days  

69.  13 

139.43 

280.33 

TABLE VI. - IMPULSIVE  VELOCITY  INCREMENTS AND TRAVEL  TIMES 

REQUIRED  FOR MISSION TO  ONE OF NEPTUNE'S MOONS 

a 
Impulsive  velocity 
increment to c i r -  
cularize  parking 
orbit  and  make 

change  at  node  from 
x b i t  into  equatorial 
) lane  in  same  direc- 

tion as Moon 
fo r  path A 

2. 578 

2.  092 

1 .690  

AVc 
Impulsive  velocity  in- 
. rement   f rom  circular  
parking  orbit  in  equa- 

torial  plane  onto 
Hohmann  trajectory 

0 .  a 3 5  

, 8 2 0  

.757  

Impulsivr  velocity 
incrrnicnt at a r r iva .  
nto 1. 1 rad i i   c i rcu-  
lar parking  orbit 

1.285 

1 .490  

1. 577 

Circular   orbi t  
period  at   cl l ip 
tical  parking 

orbit  apoapsis 
distance.  

days 

69. 32 

139.  67 

280. 64 

rravel   t ime or 
Hohmann tra- 
jectory  f rom 
:ircular orbit 
to satel l i te .  

days 

14 .30  
15.  15 
17 .13  
18.69 

27 .25  
28.  30 
30 .73  
32 .61  

52 .82  
54.12 
57.12 
59.43 

Nohmanll t r a -  
jectory  from 
circular   orbi t  
to  satellite. 

Clays 

15.95  

29.28 

55 .34  
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Arrive 

Depart 

Io 

Europa 

Ganymede 

Callisto 

TABLE  VII. - INTERLUNAR MISSIONS AT  JUPITER 

[Hohrnann transfers;  1. 1 radii   circular  parking 
orbi t  at each  satellite.] 

(a)  Impulsive  velocity  increments  required 

I\Arrive I Io Callisto Ganymede Europa 
I \  I 

I D e D a L  I Impulsive  velocity  increments,  km/sec I 
Io """ 

ICallisto 1 6.0674 1 3.7389 1 ~:IIoo 1 ":": 1 
(b) Time  required 

Ganymede 4.4086 2.1906 

IO 

Hohmann  Synodic 
transfer  period, 

time,  days 
days 

Europa 

Hohmann 
transfer 
time, 
days 

1. 31 

"" 

2.63 

4.67 

- 
Synodic 
period, 
days 

3.53 

"" 

7.06 

4.  52 

I Ganymede I Callisto I 
'Iohmann 
transfer 
time, 
days 

~ ~ _ _ _ _ _  

2. 08 

2.63 

"" 

5. 81 

I 
Synodic 

days time, days 
period, transfer period, 
Synodic Hohrnann 

days 

2.35 

5.81 ""_ 
4.  52 4.67 7.06 

1.98 4.00 

12.54 

12.54 _"" 
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TABLE VIU. - INTERLUNAR MISSONS AT SATURN 

[Hohmann transfers;  1.1 radii circular  park- 
ing  orbit at each satellite.] 

(a)  Impulsive  velocity  increments  required 

Impulsive  velocity  increment,  km/sec 

1 E ,"I ::,'6" 1 i:iiii 1 1 2 .2981 

(b) Time  required 

1.1278  3 .3887 

4.3231  3.3887  2.2981 ------ 

Hohmann Synodic 
transfer  period, 

time,  days 

Tethys "" "" 

Dione 1.15 6.09 

Rhea 1. 56 3.25 

Titan 3 . 9 1  2. 15 

Dione 
__. 

time, 
days 

1. 15 6.09 
___ 

"" "" 

1.80  6 .96  

4.23 i 3 . 3 1  

Rhea 
.____ "~ 

time, 
days 

1. 56 3 .25  

1.80  6.96 

- " 

" " I  "" 

" 

Titan 

Hohmann transfei;-iid, Synodic 

time, 
days 

3 . 9 1  I 2.15 

__ - . . " 

" ~ . .. 

4.23 

6.32  4.84 

3 . 3 1  
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Arrive 

Depart 

Ariel  

Umbriel 

Titania 

Oberon 

~~ 

TABLE M. - INTERLUNAR MISSIONS AT URANUS 

Hohmann  transfers;  match moon's velocity  only. 

(a)  Impulsive  velocity  increments  required 

Umbriel 

Titania 

Oberon 

Ariel  

Hohmann 

days time, 
period, t ransfer  
Synodic 

days 

"" "" 

1.66 

3.  16  3. 54 

3.  57 2.67 

6.47 

Ariel  [ Umbriel  Titania I Oberon I I 
I I I 

Impulsive  velocity  increment,  km/sec 

""" 

0.8347 

2.1500 1.7869  0.8347 

1.4139  1.0062 - - - - - -  

1.7869 0.4401 - - - - - -  1.0062 

2.1500 I 1.4139 I 0.4401 I - - - - - -  I 

lohmann 
transfer 

time, 
days 

1. 66 

"" 

3. 17 

4. 08 

Synodic 
Ieriod, 
days 

6.47 
"" 

7.96 

6.  16 

(b)  Time  required 

Umbriel I Titania 
~ 

Hohmann 
transfer 

time, 
days 

Synodic 
period, 
days 

""_ 
27.24 

I Oberon 

Hohmann Synodic 
transfer 

days  time, 
period, 

days 

3.54 

27.24  5.40 

6.  16 4.08 

3.  16 

"" ""_ 
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TABLE X. - SUMMARY FOR SATURN FOUR-MOON MISSION FOLLOW- 

ING PATH B FROM  A 50-DAY ELLIPTICAL PARKING ORBIT 
- 

IMaximur 

.~ 

b 

a 
Impulsive  velocity  increment, AV, km/sec 

Impulsive  velocity  increment  for start of Hohmann 
trajectory  to  Titan, AVc, km/sec 

moon, AVd, km/sec 

Titan  to  Rhea 
Rhea  to  Dione 
Dione  to  Tethys 

Impulsive  velocity  increment at a r r iva l   a t   f i r s t  

Impulsive  velocity  increment, AV, km/sec: 

aImpulsive  velocity  increment  at  departure 

aImpulsive  velocity  increment  for  start of 
from  Tethys, AVd, km/sec 

Hohmann  trajectory  for  return  to  parking 
orbit, AVc, km/sec b 

aIrnpulsive  velocity  increment, AV, km/sec 
a 

t ravel  
time, 
days 

4.  39 

33.7  1.03 

69.4 

0.60 

2.30 

4.06 
7. 2 0.98 
8.8 1. 13 

11.2 

1.82 

" 
4.39 

226.4 20.70 

69.4 

%eturn to parking  orbit. 
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E C A T c  

5 c  
340 

75  
323  

1cc 
2Yd 

2 7 1  
1 2 5  

1 5 s  
2 4 @  

G) 
4 E C A T F  

TABLE XI. - TABULAR  DATA FOR TRAJECTORIES FROM 1.1 EARTH  RADII  CIRCULAR 

PARKING ORBIT TO 1.1 JUPITER RADII  CIRCULAR  PARKING ORBIT 

i V ?  

4 3 . 1 4 7  
4 1 . 1 4 i  

3 7 . 1 1 4  
3 4 . 3 1 1  

3L. 1 5 4  
34 .67q 
3 3 . ? l t  
3 1 . 9 4 i  
30.6114 
27.51. 

3' i .51 
3 4 . 3 2 i  
33.,'Cll 
3 2 . 1 2 r  
31 d ' Y 2  
3 9 .  I H f '  
29.117 
7 b . 1 8 2  
2 7 . ? r l l  
2 0 . 4 4 ~  

3 1 .  3 6 7  

2L?.87,15 
3I l .5b% 

Z ) . , ! h J  
2 d .  ' 3 C  

2b.d.I; 

25.51C' 

27 .501 :  

2 6 .  19: 

2 4 . 9 5 4  

2 9 . 2 7 4  
2 1 . 7 4 '  
~ ' 7 . 7 1 ~  
2h.h? 
26.17t  
2 5 . 6 4 1  
2 5 . 1 1 %  
24.5 '7s 
1 4 . 1 1 ?  
2 3 . ' , h !  

2 5 . 1 2  I 

2 5 . 1  )L 
2 2 . 5 5 6  

2 4 . n 3 1  
2 6 - 4 0 '  
24 . , - (14  
2 3 . 5 ' 3 '  
1 5 . 2 Y 5  
7 2 . 9 0  ' 
2 2 . 3 9 4  

1:vi 

ALPHA2 

1 7 . 0 5 7  
77.093 
1 1 .  7 d U  
/ I .  5110 

l d . 3 3 6  
/ 1 .  3 2 2  

7fJ.711) 
79.957 

/ S . h ? C  
7 Y . 3 h l  

1 6 . 2 8  1 
7 0 .  35n 

1 6 . 3 1 1  
16 .542 

77 .121 
11 .439 
1 1 . 7 4 4  
16 .923 
7 6 . 2 b Q  
1d .464 

1 5 . 4 4 6  
1>.3eh 
1'1.46h 
b . 6 4 2  

75. 134  
10 .345  
1 6 . 6 3 5  
7b .854 
7 7.047 

74 .  > 40 

7 4 .  3 6 5  
14.39 ' )  

7 4 . 5 9 r  
7 4 . 4 4 4  

14 .  7 Y 3  
72.002 

72 .398 
72 .754  

7 2 . 5 0 4  

7 5.714 
73 .3nh  
7 5 . 2 5 4  
13.212 
I 3 . ? i t 4  
7 3 . 4 1 7  
13.>70 
1 3 . 7 3 3  
1 3 . 4 9 3  
74.031 

A L P t l A 7  

7 5 . n 1 5  

VEL2 f3FTA 

62.59 7 92 .891 
5Y.lLt9 102.757 
S7.07Y 112.617 
54 .538 122.477 
3 2 . 0 7 5  132.337 
49 .671 14,'.191 
47 .316 152.057 
45 .024 161.917 
42.769 171.177 
4q .621  1R1.637 

47 .570 I OS.  7 6 >  

4 5 . 8 5 0  124.485 
47.  708 11 3.625 

4 4 . 0 1 6  139.345 
42 .114 149.202 
40 .541  159.365 
3d.522 16H.C)75 

54.967  186.645 

44.Hd9 91.054 
43 .516 1 0 6 . 9 1 4  
42.13'1 1 1 6 . i 7 4  
4 0 . 7 4 3  1?6.634 
39 .31d  136.494 
3 1. 964 14h .  354 
36.387 15h.214 
3 4 . 8 9 3  166.074 

31.911 18;1.794 
33.430 172.'734 

39.520 94.202 

37 .513 113.922 
36.455 125 .  1 8 2  
3 5 . 3 5 ~  133.642 

33.305 15 5. 362 
34.191 1 4 3 . 5 0 ~  

31 .  1 7 4  163.722 
30.521 17 3.OY? 
29.255 lH2.942 

21 .472 9r4.qr15 

46.721, 17n.785 

3 ~ . 5 2 4  1 n l ~ . o 6 z  

3 5 . 3 3 4  91.  3 5 ' )  
34.346 101.213 
33.601 111.070 
3L . rJd I  1 2 J . Y j j  

31.03d 14J.65U 
31.94Y 13".  79, 

30.072 15t i .515 
29 .037 16( ' .370 
2Y.3111 17,'.233 
2 4 . ~ ~ 5  Iw.1790 

V t L 2  S E T A  

F C C t  

4 . 5 0 3  
5.026 

4 .106  
3.670 
3.764 
2.697 
2.572 
2.790 
2.051 
1.84'7 

3 .586 
3.314 
3 . n 3 7  
2.766 

2 .274 
2.062 
1 .876 

1.517 
1.115 

7.HMrl 

2.552 
2 .  130  

2.375 

2.075 
2 .196 

1. Rh6 
1.722 
I .  5 9 4  

2.509 

l . l t n z  

7 . 3 7 5  
7 . 2 R 8  
2 .181 
2 .063 
1 . 9 3 9  
1 . U l 6  
1 . 6 9 1  
1.5t i7 
1 . 4 8 5  
I .  394  

1 .999 

1.R85 
1 .   946 

1. R O 9  
I .  726 
1.639 
1 . 5 5 1  
1 .466  

1. 314  
1.387 

t c c t  

R M I D  

0.997 
0 .978 
0 .944 
0.H9R 
0.846 

0 .734 
0 .678 

0 . 5 7 4  
0.625 

0 .993 
0 .969 
0 .933 
0.8RB 
0.A3R 
0.785 
0.732 
0.677 

n .79n 

0.628 
0 .  5Rq 

1.000 

0 . 9 6 1  
0.987 

0 .924 
0.88r) 

0.73 ' )  
0 .78 1 

0 . 6 7 4  
0.6317 

1.358 

0 . 9 5 3  
0 .9HI  

0.916 

0 .826 
0 .777 

n . y l 1  

n . w 8  

0.873 

0 .728 
0.67R 

1.414 
1. 344  
0.995 
0.976 
0.946 
0 .903 

n. 420 
0.866 

0 .773 
0 .  7 2 4  

VEL1 ALPHA1 P H I 1  . 
73.145 -3 .890 4 263.448 
70 .723 -10 .945 251.298 
68 .482 -1  7.407 24C.064 
66 .380  -23.273 229.957 
6 4 . 3 7 1  -211.535 231.054 
6 2 . 4 4 2  -33.203 213.319 
60 .587 -37 .301 2C6.648 
58 .813 -43.M76 4 2C0.903 

55 .515 -46 .690 191.625 
57 .120 -43.983 155.942 

63 .884 -6.183 25e .474  

60 .892 -18 .431 235.488 
6 2 . ! 6 2  -12 .591 246.383 

59 .455 -23.705 225.903 
58.C45 -2t1.42M 217.594 

55 .310 -36 .335 204.284 
5 6 . t 6 1  -32.625 2 1 0 . 4 3 9  

53 .998 -39.608 198.967 
52 .731 -42 .499 194.341 
51.522 -45.080 4 1 9 0 . 2 7 1  

58 .710  -1.507 2 6 6 . 9 4 4  
5 7 . t 6 7  -7.885 253.869 
56.635 -13.722 241.98' 
55 .~504  -19 .029 231.504 

53.531 -28.119 * 2 1 4 . 6 5 e  
54.569 -23.820 222.437 

52 .476 -31 .961 2 0 7 . 9 @ 8  
51.472 -35 .388 202.246 

49.499 -41.224 * 192.8A i  
50 .472 -38.460 197.257 

54 .715 3 .051 -83 .320 
54.C03 -3.315 2 6 2 . 6 3 1  
53.283 -9.168 2C5.604 
52 .544 -14.518 23H.019 
5 1 . 7 8 3  -19.383 4 227.981 
51.C03 -23 .784 219.410 

4 9 . 4 1 1  -31 .332 a 2C5.826 
50.208 -27.752 212.095 

48 .614 -34.564 2C0.412 
47 .830 -37.502 155.682 

51 .581 7 .468 -72.586 
51.103 1.103 -87 .359 
50.635 -4.775 258.476 
50.C77 -10.172 245.625 
49 .523 -15 .114 234.405 
48 .941 -19.617 224.823 
48.334 -23 .711 216.694 

4 7 . 0 7 9  -30 .819 2C3.845 
47 .109 -21 .421 2C9.781 

4 6 . 4 4 1  -33.913 198.702 

. 

V I N F l  

43.491 
41 .878 
41 .053 
40.766 

40.920 
40 .777 

41 .080 
41.200 

41 .241 
41.253 

34.427 
33.934 
3 3  - 9  79 
34.350 
34.M 7 4  
35.432 
35.953 
36.402 
36 .770 
37.076 

2 8 . 9 6 1  

28.600 
28.473 

29.126 
29.862 
30.672 
31.469 
32.205 
32.871 
33.462 

25.037 
24 .544 
24 .359 
24.870 
25.677 
26 .622 
27.597 
28.545 
29 .428 
30 .244 

22.4CO 
21.346 
21.084 
21.430 
22.185 
23.166 
24.239 
25.320 
26 .370 
21.355 

DV 1 

37.239 
35.674 
34.875 
34.597 
3 4 . 6 0 9  
34.747 
34.901 
35.018 

35.058 
35.069 

28 .510 
28.030 
28.073 
2 8.427 
28.928 
29.462 
29 .961 
30 .391 
30.745 
31.039 

23 .321 
22.864 

23.477 
22.983 

24 .169 
24.932 
25.687 
26 .384 

2 7.580 
27.018 

19.673 
19.037 
19.051 

20.263 
19.520 

21.138 
2 2 . 0 4 5  
22.931 
2 3.760 
24 .529 

17.269 
16.321 
16.081 
16.397 
17.075 
17.962 
18 .941 

20.905 
19.933 

21.820 

9 M I Q  VEL1  ALPHA1 t P H I 1   V l N F l  DV1 



E C A T E  T I  I M F  V I U t 2  P H I 2  

7.222 
1.40b 
7.7c)4 
3 . 3 5 . 1  . 
9.OYh 

1n.925 
'1.953 

17.0 , l l  
13.174 
14.443 . 

ALPHA2 

72.347 
72.073 
11.449 
11.934 
7 1. 990 
I2.OYI 
1 2 . 2 1 0  
7L.331 
72.443 
12.532 

VEL2 D E T 4  

30.7132 9d.75Y 
33.248  105.219 

2'7.095 127.939 
29 .65 f I  118.079 

2R.Ld4 137.799 

26.673 157.51<) 
27.5'37 1 4 7 . 6 5 9  

25.7YO 161.373 
24.861 177.239 
23.311 187.C99 

FC.CE 

1.680 
1.648 
1.603 
1.548 
1.487 

1.360 
1.423 

I .  240 
1.188 

1 . 2 9 ~  

RMI D 

1.403 
1.000 

0.970 
0.991 

0.939 

O.Rh0 
0.902 

0.Y14 
0.767 
0.719 

VEL1 ALPHA1 P H I 1  

48.779  5.359 -76.376 
40.444 - 0 . 5 4 8  I 2ts.57e 

47.677 -11.oln 241.848 
48.077 -6.002 * 254.432 

47.242 -15.615 221.046 
46.701 -19.825 * 221.906 
46.296 -23.676 * 214.188 
45.793 -27.205 2C7.626 
45.;79 -30.452 201.981 
44.761 -33.460 * 197.059 

V I N F l  

19.340 
18.677 
18.731 
19.313 
20.226 
21.518 

23.629 
22.475 

24.747 
25.815 

DV 1 

14.544 
13.967 
14.014 
14.521 
15.325 
16.296 
11.336 
18.384 

20.390 
19.407 



TABLE XI. - Continued.  TABULAR DATA FOR TRAJECTORIES  FROM 1.1 EARTH  RADII  CIRCULAR 

€ C I T E  

155 
155 

ii? 
1 7 5  

2 4 E  
15c 

i i :  
1 2 5  

: < E  
1oc 

w 
CD L C L T E  

11 I M E  

26C. c 
21C.C 
2EO.C 
250. C 
3CC.C 
21C.C 
3 iO.C  

2 4 0 . C  
33o.c 

3 5 c . c  

25c.c 
3cc. c 
31C.C 
32C.C 
2 3 O . C  

35c.c 
240.C 

3 t c  .c  
37c.c 
3eo.c 

: L O . (  
2 1 C . C  

340.C 
33C.C 

2 5 O . C  
3 t o . c  
3lO.C 
?EC .c 
35c. C 
4CC.C 

240. C  
2 3 C . C  

25C.C 
360.C 

380.C 
37c .  c 

35c.c 

41C.C 
4CO. C 

42c.c 

3CC.( 
37C.( 

3 5 0 .  C 
?EC.( 

4CC. I 
4 10 .C 
4iO.C 
43c.c 
440.C 
45C.( 

T T l H C  

" 

C V  SLM * 
4C.51 * 
37.91 4 
3t.CC * 
34.53 * 34.5t * 

35.OE * 
?4.t2 * 
'5.77 * 
26.57 * 
37.42 * 
3 t . t t  * 
34-56 4 

32.42 * 33.16 * 
?2.?C * 
33.22 * 22.c1 * 

24.91 * 
34-02 * 
25.E2 9 

36.16 * 
22.ct  * 33.75 * 
30.55 * 
3 0 . 5 3  * 
3C.6C * 
2 l . C t  * 
31.78 4. 
22.t5 * 
33.6C * 
3 t . 1 5  * 
3 3 - 5 7  * 
30.13  * 21-55  * 
29.24 * 
29.11 * 
2S.52 * 
i5 .35  * 
3c.72 * 
31.t: * 
2 3 . 7 4  * 
25.11 * 
28.64 * 

* 

* 

* 

* 

* 
31.4e * 

2e .c5  * 
2e.c: * 
2 e . 4 3  * 
29.10 * 
3c.54 * 
29.5t * 

c \ I  SLP * 
* 

0 L2 

22.544 
22.74C 
22.556 

22.C14 
22.2Cl 

21. E14 
21.602 

21.143 
21.317 

21.652 
21.518 
21.393 

22.3ec 

21.265 
21.132 
20. sei 
20.831 
20.661 
20.481 
20.252 

20 .773  
20.674 

20.492 
20.583 

2C.358 

2c. 1 6 2  
2C. 2S6 

2C.C57 
15.521 
19.775 

20.C77 
19.996 
1 s . s ~ ~  
15.  e63 
15 .751  
19.  724 
1 5 . t 4 2  
19.550 

19.331 

15 .451  

IS. 349 
19.397 

19.302 
19.251 
19.192 
19.125 
15.  c45 
18.564 
18.  872 

DV2 

19.448 

PARKING  ORBIT TO 1.1 JUPITER RADII  CIRCULAR  PARKING  ORBIT 

L I  hF2 

27.04E 
27.52C 

2t.ZOC 
2C.61L 

25.77C 
25.314 
24.82C 

23.1CE 
24.2@5 

22.C92 

24.072 
24.412 

23.415 
23.14E 

23.C63 
22.615 
22.251 
21.783 
21.275 
2C.73C 

22.C54 
21.817 

21.307 
21.563 

21.C3E 
20.741 
20.4C7 
2C.035 
15.622 
15 .171  

15.851 
2C.C54 

15.445 
19.642 

15.239 
15.C11 

18.457 

17.754 
18.123 

18.134 
17.954 
1 7 . 7 9 5  
17.636 

17.264 
17.463 

16.766 
17.032 

16.464 
16.121 

l e . 7 5 2  

b I h F 2  

P H I 2  * * 
9.689 
9.187 * 
8.974 * 
5.221 * 
5.669 * 

1C.292 * 
11.C68 
11 .979  * 
13.012 4 

4 

11.27C * 
1C.846 * 
1C.690 * 
1C.182 4 

11.605 * 
l l .C94 * 
12.287 9 
13.127 * 
14.108 * 
15.220 * 
13.644 * 
12.995 * 
12.539 
12.632 * 

13.058 * 
12.687 4 

13.626 * 
14.371 * 
15.279 * 
16.339 * 

4 

l t . 2 4 E  * 
15.370 4 
14.187 * 
14.489 4 
14.459 4 
14.673 4 
15.110 * 
15.749 * 
16.572 
17.565 * 
17.581 4 

16.654 * 11.170 1 

16.426 4 
16.466 4 
16.155 * 
11.210 4 
17.993 

20.009 4 
18.909 * 

F t 1 2  * 

e.554 4 

4 

* 

8 

P L P H P Z  

72.756 
71.888 
71.283 
70.994 
70.672 
70.574 
70.564 
70.607 
10.680 
7C.761 

70.921 

69.669 
70.178 

69.344 
69.163 
69 .081  
69.068 
69.092 
69.132 
69.172 

69.035 
69.94 1 

68.387 
67  -946 

67.508 
67 .668  

67.428 
67.400 
67.396 
67.398 

67.855 
68.931 

67.060 
66.498 
66.120 
65.876 

65.643 
65.729 

65.555 
65.592 

65.684 
66 .633  

64.5 12 
64.995 

64.184 
63.966 
63.823 
63.724 
63.645 
63.567 

bLPkP2 

VEL2 P E T 4  

28.0Y 3 86.220 
28.404 16.360 

27.388 105.940 
21.762 96.080 

26.957 115.800 
26.460 125.660 
25.896 135.52C 
25.267 145.38C 

23.830 165.100 
24.576 155.240 

25.131 93 .801  
25.333 83.941 

24.582 11?.521 
24.886 1 0 2 . t 6 l  

24.216 12?.281 
23.779 132.241 
23.278 142.101 
22.709 152.961 
22.082 162.821 
21.401 172.681 

22.857 81.090 
22.766 90.950 

22.441 l lC.670 
22.632 100.810 

22.189 12C.530 
21.868 130.390 
21.471 140.250 
21.023 150.110 
20.50 3 159.97C 
19 .927  169.829 

20.665 88.098 
20.672 18.238 

20.529 107.818 
20.623 97.958 

20.151 127.538 
19.859 137.398 

20.374 1 1 7 . ~ 7 e  

19.500  147.25e 
19.075  157.118 
18.592  166.978 

18.789 85.246 
18.824 95.106 
18.812 104.966 
18.740 114.826 

18.398 134.546 
18.604 124.686 

1 8 - 1 2 ?  144.406 
17.784 154.266 
17.382 164.126 
16.923 173.980 

VEL2 @ E T b  

E C C E  

1 . 4 t 2  
1 . 4 7 t  

1 . 4 t l  
1 . 6 7 5  

1.425 
1.4CC 
1.35E 
1.212 
l.it5 
l . i l E  

1 .?C f 

1.211 
1 .315  

1.257 
1 . 2 7 6  

l . 2 l t  
l . 2 4 E  

1 . 1 4 t  
1.182 

1.111 

1 . 1 1 1  

1.1EE 
1.1E2 
1.111 
1.154 
1.122 
1 . 1 C E  

1.c55 
I.CE2 

1 . c e 7  
1 .CIS 

1 . c5c  

1 . c c I .  
1.CE9 

1.074 
1 . c t c  
I.C4? 
1 .c25 
1 .cc5  

1 .Cl i  
1.C14 
1 . C l d  

C . S S E  
1.cc t  

c.574 

c .54: 
C.5tC 

E C C E  

l . l e e  

l . a l 2  

c.sec 

R H  I D  

1 . 5 E l  
1.52c 
1.45 : 
1 . ? E l  

c .5EC 
c.555 

c .5 t2  
c .5sc  
c .E52 
(.E45 

1 . f i C  
1.5c7 
1.441 
1 . ?72  
( . $ S t  

c.553 
( . 5 7 5  

C .52C 

C.83E 

I . t i 3  
I . 5 t ?  
1.455 
1 - 4 2 ;  
1 . c c c  
C.592 
C.573 
c . 5 4 t  
C.511 
C . E i 2  

1 . 6 7 5  
l . t I 7  

1.49C 
I.:!! 

C .555 
1.422 

C . S t i  
c.537 
c . 5 c i  

1.t7l 
1.611 
1 . 5 4 7  
1.4EC 
1.412 
C.557 
C  .SE? 
c . 5 ! 5  

C.E51 
(.Si€ 

RH 10 

c . E e I  

( .See  

V E L l  ALPHAl * PHIl 

47.314  22.157 * -38.144 

4t.932  9.035 * -66.032 
47.128  15.391 * -51.398 

4t.711  3.121 * -81.427 

46.173 -1.43C * 249.555 
4t.4tC -2.362 * 263.439 

45.852 -12.1CO * 237.460 
4C.5CC -16.397 * 227.218 
45.12C -20.351 * 218.617 

* 

44.71e  -23.954 * 211.364 * 
4!.53i 1E.e99 * -42.068 
45.425 12.555 * -55.872 

4 5 - 1 2 ?  1.12C * -86.709 
45.25C 6.631 * -71.033 

44.925  -3.998 * 258-241 
44.651  -8.733 * 244.173 
44.426 -13.116 * 233.243 
44.131  -17.165 * 223.582 
43.811  -20.515 * 215.497 
42.472  -24.398 * 208.672 

44.160 16.325 4 -45.450 
4'.2Cl 22.6@1 * -32.878 

42.993 4.812 * -75.302 
44.051 10.371 * -59.732 

4I.51C -9.668 * 240.890 
42.704 -5.192 * 253.959 

42.281  -13.827 * 229.848 
42.031  -17.692 * 220.655 
42.766  -21.256 4: 212.971 

4 Z . l l E  26.3C1 * -24.540 
43.115  19.941 * -36.195 
43.C55  13.961 * -49.214 
42.050  8.354 * -63.997 
4 i .S7t   3 .110  * -79.940 
42.871  -1.786 * 264.168 
42.734  -6.350 4 249.588 
4 i .56@  -10 .606  * 237.014 
42.376  -14.578 * 2 2 6 - 5 0 5  
42.lCC  -18.296 * 217.780 

42.247  23.4C7 * -28.2C3 
42.263  17.405 * -39.868 
42.25E  11.757 * -53.416 
42.226  6.457 * -68.714 
42.166  1.490 * -84.939 
42.075  -3.156 * 259.285 
41.556  -7.503 * 245.145 
41.81C  -11.573 * 233.144 
41.641  -15.394 * 223.191 
41.451  -18.993 * 214.938 

V E L l  A L P H A l  * PHIl 

9 

4 3 . ~ 6 5   - c . 3 7 2  * 268.e43 

* 

4 

* 

VIhFl  

22.728 
20.048 

17.062 
18.144 

16.760 
17.092 
17.869 

20.082 
18.911 

21.296 

19.868 
17.599 
16.090 
15.370 

15.921 
15.368 

16.847 
17.980 
19.210 
20.467 

20.297 
17.694 
15.748 
14.544 
14.097 
14.3  12 
15.01  9 
16   -044  
17.240 
18.514 

21.070 
18.221 

14.267 
15.917 

13.348 
13.148 
13.553 
14.391 
15   -496  
16.746 

16 .471  
19.C45 

14.447 

12.43C 
13.080 

12.458 
13.034 
13.985 
15.161 
16.457 

VIhFl  

cv 1 

17.565 
15.168 

12.560 
13.505 

12.606 
12.324 

13.269 
14.170 
15.198 
16.276 

13.038 
15.009 

11 - 7 6 3  
11.166 
11.165 
11.622 
12.398 
13.364 
14.431 
15.538 

15.388 

11.478 
13.119 

10.494 
10.136 
10.307 
10.879 
11.724 
12.731 
13.825 

16.074 
13.571 

10.272 
11.618 

9.544 
9.388 
9 .705  

10.371 
11.270 
12.313 

14.287 
12.081 
10.416 
9.336 
6.837 
6.859 
9.300 

10.046 
10.996 
12.069 

DV 1 



b P  
0 

L C P T E  

" 

I L ?  

7 5  

14E 
5 C  

: I :  
" _  

2 5  

€ C & T t  

3 e o . c  

4CC.C 
290 .C  

41C.C 
42C.C 

44C.C 
4 3 C . C  

450.C 
4 6 0 .  C 
47C.C 

41C.C 
42c.c  
43C.( 
440.C 
450.C 
4 6 0 .  C  
47C.C 
4E0.C 
4 s c .  c 
5 c c .  C 

4 3 c . c  
440.C 
4E0.C 
4tC.C 
47C.C 

4 5 c  . C  
480.C 

5CO.C 
510.C 
520.C 

4tC.C 
470.C 

450 . (  
5CC.C 
510.C 
5 i c . c  
530.C 
5'C . C  
5 5 c .  C 

4 € C . (  
45C.C 
5CC.C 

5iO.C 
510.c 

5 4 C . C  
5 3 c .  C 

5tC.( 
5 5 O . C  

57C.C 

4 ~ c . r  

* * 
34.15 * 
31.74 * 
29.7E 
2E.34 * 
27.47 * 
27.14 * 
2 1 . 2 7  * 
21.76 * 
28.52 * 
29.44 * * 
2 2 - 2 9  * 
' C . C E  * 
2 7 . 2 0  * 2 8 . 3 E  * 
26 .57  * 
26.42 * 
27.21 * 2-5.71 * 
28.14 * 
29.12 * * 
32.53 * 
20.55 * 
i 8 . t i  * 
i 1 . 2 3  * 
26.2C * 
25 .8€  * 
i 5 . S l  * 
26.33 * 
2 7 . c 3  * 
27.53 * * 
2 1 . 2 7  fl 
29.17 * 
i ? . C C  * 
26.25 * 
25.55 * 
25.37 * 
25 .5 t  * 
26.1C * 
2 t . E S  * 
2 7 . e t  * 
?2.CC * 
29.81 * 
2 1 - 5 5  * 
25.54 * 26.51 * 
25.05 * 
25.C1 * 
2 5 . 3 t  * 
i t . C 1  * 
2C.ES * 

* 

* 

15 .c12  
1E.565 

18.856 
18 .853  

1E.7t7 

16 .647  
18.711 

18 .576  

1E.614 
18.582 
18.  554 
18 .528  

1 8 . 4 2 4  
18 .464  

1E.376 
18.322 
1 8 . 2 6 1  

18 .298  
18 .325  

18.275 
1 E. 254 
18.233 
18.208 
18.119 
18.144 
18.1C3 
18.C57 

18 .C t6  

18.C26 
18 .044  

18.010 
17 .952  
1 7 . 5 7 1  
17 .  5 4 6  
17.915 
1 7 .  E E C  
1 1 . € 4 0  

1 7 . E 7 8  
17. E54 

17.823 
l i . e 3 7  

1 7 .  7 9 4  
17. e1c 

17 .776  
17 .753  
11 .727  
1 i . 6 9 1  

1e .521  

18.815 

1e.498 

16 .634  
1 6 . 4 6 1  
16.33C 
1 6 . 2 0 4  
1 6 . 0 1 1  
15.515 
15 .740  
15.53C 

1 5 . 0 0 9  

15 .155  
15 .032  
1 4 . 9 2 4  
14 .815  
14 .103  
14.566 
14 .402  
1 4 . 2 0 e  
13 .983  
13.72E 

13 .882  
14.C12 

13.184 
13 .696  
13.6C5 
13.5CC 
1 3 - 3 7 ?  

13 .035  
13.22C 

12 .830  

12 .873  

12.685 
1 2 . 7 7 c  

1 2 . 5 3 3  
12 .613  

12.435 
1 2 . 3 1 t  
12.172 
12 .003  
1 1 . 8 0 9  

1 1 . 5 9 1  
11.877 
1 1 . 7 4 4  
11.125 
11.657 
11.580 
1 1 . 4 8 8  
11.375 
11 .241  
1 1 . 0 8 3  

15.280 

* * 
2C.862 65 .365  
1 4 . 8 0 3  * 64 .251  
19.055 * 6 3 . 4 2 8  

1 8 . 4 6 1  * 62.420 
18 .612  * 62 .836  

18 .583  * 62.132 
18 .956  61 .931  

2C.384 * 61 .663  
19 .562  * 61 .184  

21.412 * 61.547 
t 

22 .702  * 62 .754  
21 .709  * 61 .190  
21.C36 * 61 .085  
20 .676  * 60.579 
20.612 * 60 .219  
2C.825 * 59 .960  

2 2 . 0 0 9  5 9 . 6 0 4  
21.296 59.765 

22 .950  59 .451  
24.113 * 59 .288  

25 .880  * 61.183 
24 .638  60.070 
23.718 * 59 .252  
23 .130  * 58 .655  
22.862 * 5 8 . 2 2 3  
22.896 * 51 .907  

23 .799  57.464 
23.214 * 57.665 

24.637 * 57.276 
25.719 t 51.080 

21 .842  * 58.266 
26.674 * 57.326 
25.846 * 56.636 
25 .356  * 56 .132  
25.187 * 55.164 
25.332 * 55.419 
2 5 . 7 7 1  * 5 5 . 2 4 1  
26 .488  * 55 .021  
21.473 t 54.794 

* 

* 

28.121 54.539 

31.336 * 56.359 
29.912 * 55 .298  
28.831 * 54 .519  
28.102 * 53.947 

27.675 * 53 .191  
27.721 * 53 .524  

27.948 t 52.926 
28.527 * 52.677 
25 .392  * 52 .428  
30.548 * 52.145 * 

11.100 82.395 
17 -20 1 92.255 
17.259 102.115 
11.260 111.975 
17.198 121 .835  
17.069 131.695 
16.871 141 .555  
16.607 151.415 
16.280 161.275 
1 5 . 8 9 3  111.135 

15.730 89 .403  
15 .848  99.263 
15.914 109 .123  
15 .918  118.983 
15.856 128.843 
15.727 138.703 

15 .212  158.423 
15.532 148.563 

14   -95   1  168.283 
14.574 118.143 

14.560 96 .412  
14.389 86.552 

14 .684  106.272 
14.148 116.132 
14.747 125.992 
14.68C 135.852 
14 .546  145.712 
14.348 155.572 
14.088 165.432 
13.770 115.292 

13 .384  93 .560  
13.557 103 .420  
13 .673  113.280 
13 .721  123.140 
13.718 133.000 
13.642 142.86C 

13 .296  162 .580  
13.500 152 .720  

1 3  -034 11 2 - 4 4 0  
12.715 182.300 

12.302 90 .708  
12 .522  100.568 
12 .688  110.428 
12.793 120 .288  
12.833 130 .148  
12.808 140 .008  

12.567 159 .128  
12.719 149.868 

12.357 169.588 
12 .089  179.448 

T l I M t  C V  SLH * O b 2  L I N F Z  P H I 2  * bLPb.42 VEL2 BETb 

T T l M €  C k  SLH * D b 2  l l h F 2  P H I 2  4LFhA2 VEL2 eETP 

E C C  E 

C.556 
C.957 

0 . 5 5 2  
C.555 

c .9 :c  

G . 5 2 7  
c.544 

C.525 
c.515 
c . s c 5  

C.FC9 
c.513 

0.5CC 
c .sc3  
c .5cc  
C.E55 

O . € E !  
C . E E 5  

C.El6 
C.165 

C . E € 2  

C . E t t  
C . E 7 C  

C.EC2 

C . E 5 5  
0 . E 5 C  
0 - 8 4 6  
C.842 

0 .843  
C.E51 

C . € ? i  
C.E?E 

c.e75 

c . e 5 s  

c .e26 
c . e x  

C . E E 3  

C.EI7 
C.82C 

C.815 

O . E i ?  
C . E t r .  

C . € I L  
c .ec9 
c .ec4  

C . l S E  
C . 7 5 t  
c.755 
C.754 

E C C E  

c . e c l  

RH I C  

1.724 
l . t t 5  
1.6C 2 
1.53E 
1.47c 

c . 594  
1.ccc 

C . S l C  

c .5 17 
C.55C 

1 . 7 1 5  
l . t 5 E  

1 . 5 2 7  
1.554 

1.4EE 
c . 5 5 5  
C . S E 5  
C . S t 5  
c.54c 
c .5c5 

1.712 
1.771 

1 . t t c  

1 .51:  

C " 4 9 7  
1.445 

C . 5 E I  

C.525 
c . s t  c 

1.7C4 
1 . 7 t t  

1.625 
1 . 5 7  1 

I .ccc 
1.5c1 

c . 5 5 1  
c.575 

c .51c  
c .545 

1.ElE 
1.75E 

l . t i 7  
1.C54 

1 . 4 8 t  
1 . 9 5 7  

c . S 5 €  
0 .se 7 

c . 5 3 7  
C - 5 6 6  

RM 10 

1.5e3 

VEL1 ALPHA1 * PHI 1 * * 
41.524  26 .134 * -21 .385  
41 .566  20 .113 * -31.783 
41.59C  15.030 * -43.949 
41.590  5.679 * -58.086 
41 .564   4 .650  * -13.879 
41.511  -0 .012 * 269.145 
41 .430  -4 .504 * 254 .246  
4 1 - 3 2 ?   - 8 . 6 6 6  * 240 .669  
41.193  -12.583 * 229 .300  
41 .042  -16 .282 * 219 .914  

4C.915  23.854 * -24.817 
41 .024  18.181 * -35.724 
41.05C 12.785 * -48.484 
41.051  1 .698 * -63 .254  
41.027  2.907 * -79 .478  
4C.978  -1.602 * 264.156 
4C.903  -5.849 * 249.108 
4C.@C5  -5.855 * 236 .200  
4C.686  -13.646 * 225 .500  
4C.549  -17.248 * 216 .682  

* 

* 
4C.483  26.951 -18.987 
4C.544  21.219 * -28 .674  

4C.612  10.643 * -53 .519  
4C.612  5.750 * -68.931 
4C.587  1.209 * -85.469 
4C.535  -3.116 * 258 .313  
4C.465  -7.205 * 2 4 3 . 9 3 9  
4C.377  -1 l .CeZ * 2 3 1 . 7 1 1  
4C.267  -14.711 * 221 .161  

4C.137 24.147 * -22.659 
4C.195 18.618 * - 3 2 . 8 3 9  

4C.253 8.584 * -59.083 
4C.234 13.493 * -44.896 

4C.25C  3.536 * -75.103 
4C.223  -0.462 * 268 .224  
4C.176  -4.628 * 252.490 
4C.108  -8 .584 * 238.808 
4C.021  -12.355 * 227 .438  
35.915 -15.964 * 218 .102  

35.858  21.478 -26.638 
25 .785  26.578 * -17.495 

35.91C  16.251 * -37 .421  

35.956  6.585 * -65.214 
35 .943  11 .290 * -50.244 

25.94$  2 .122 * -81 .110  

35.872  -6.146 * 246.617 
25.920  -2.115 * 261 .717  

35 .806  -9 .995 * 233.777 
35.724  -13.680 * 223.214 

VEL1  dLPHA1 * P H I 1  

4c.585  15.782 * - 4 0 . 0 7 9  

* 

t 

* 

V I h F l  

20 .061  
1 7 . 2 9 4  
14 .980  
13 .228  
12 .135  

11 - 9 8 2  
11 .741  

1 3 . 1 6 2  
12.711 

15 .002  

15 .767  
18 .296  

12 .219  
13.705 

1 1 . 2 5 0  
11.396 

11 - 6 8 9  
12 .555  
1 3 . 6 9 5  
14 .992  

16.725 
19.407 

14 .427  
12 .615  

10 .842  
11 .396  

10 .934  
1 1 . 5 5 4  

13.763 
12 .543  

17 .792  
15 .320  
13.252 
1 1 . 6 9 3  
10 .746  
1 0 . 4 5 7  

11 .559  
10 .774  

12 .660  
13.952 

18.925 
16 .326  
14 .063  

10 .930  
12 .228  

10 .258  

10 .756  
10 .229  

1 1 . 6 9 2  
1 2 . 8 9 1  

V I h F l  

ov 1 

1 2 . 7 7 7  
15.179 

10.848 
9.450 

8.320 
8.614 

8 .500  
9 . 0 5 1  
9.870 

10.R65 

13.636 
11 - 4 9 4  

9.825 
8.677 

7 . 9 6 1  
8.067 

8.282 
8.932 

10 .851  

14.604 
12 .295  
10.400 

8.978 

1.667 
8.067 

1.132 
8.182 
8.923 
9 .870  

1 3 . 2 0 3  
11 .126  

9.469 
8.285 

7 .395  
1 .598  

8.186 
7.618 

9.012 
10.020 

11.960 
14.183 

10.108 
8.684 
7.730 
7.256 

7.606 
7.236 

8.284 
9.190 

DV 1 

9.816 



f C P i  I 

441 
14 L 

‘7: 
3 2 2  

4 5  t 
; s e  

L 2 9  
i i 3  

5 4 E  
i 4 E  

I& 
P E L I T E  

I l l M E  

5 C O . C  
51C.C 
520.( 
53C.C 
540.c 
5 f C . C  
560. C 
5 7 c  . c  
5EC. ( 
55c. ( 

! ? C . <  
5 4 c .  ( 
55c.c 
5 t 0 . (  
510.C 
5€0.(  
5SG. ( 

6lO.C 
6CC.C 

62C.C 

5tO.C 
55C. ( 

5EO.C 
5 7 c . c  

55c. c 
6CO.C 
6lC.C 
6;C.C 
6 2 C . C  
t 4 C . (  

5 € C . (  
55c. ( 
t C C . (  
61C.C 

630.C 
6iC.C 

t4C.C 
65C.C 
f5ec.c 
61C.C 

6lC.C 
t c c . c  

63C.C 
62C .( 
c 4 c . c  
c 5 c . c  

67C.C 
t 6 C . C  

6EC.C 
e5c .c  

TABLE XI. - Continued.  TABULAR DATA FOR TRAJECTORIES  FROM 1.1 EARTH RADII CIRCULAR 

PARKING  ORBIT T O  1.1 JUPITER  RADII  CIRCULAR  PARKING  ORBIT 

E L  SLM * Ob2 * * 
32.53 * 17.125 
20.57 * 17.655 
28.54 * 17.681 
i t . S C  * 17. t tE 

24.54 * 17.t45 
2 5 . t 5  * 11.656 

24.EC * 17.615 
24-66 * 11.631 

26.C4 * 17.572 
25-20 * 11.555 

11.41 * 17.573 
29 .24  t 11.553 
27.43 * 17.535 
2t.Cl * 17.528 
25.C2 * 11.51E 

24 .41  * l i . 4 5 6  
24.11 * 11.481 
25.32 * 17.464 
2t . lE * 17.444 

32.3C * 17.412 
20.03 * 17.445 
i e . C i  * 17.432 
26.46 * 11.421 

2 4 . 5 C  * 17.403 
25 .26  * 17.412 

2 4 . 2 E  * 17.383 
2 4 . 1 E  * 17.354 

2 4 . 7 3  * 17.37C 
2 5 - 4 6  * 17.356 

? C . E €  4 11.365 
20.75 * 17.346 
i l .C1  * 17.332 
2 5 . t ?  * 11.323 
24. t5  * 17.315 
24.11 * 11.307 

2 4 . 2 6  * 11.2SC 
2 3 . 5 5  * 17.255 

25 . iC  * 1 7 . 2 6 6  

31.71 * 11.255 
2 9 . 5 e  * 17.277 
i i . t E  * 17.261 
2t.12 * 17.249 
24.54 * 17.241 
24.1E * 17.234 
2 3 . 8 5  * 17.227 
23.52 * 11.226 
24.36 * 17.212 
2 S . C E  * 17.2C3 

* 

2 4 . 5 ~  * 17.5ce 

* 

* 

24.e: * 17.219 

* 

* 

blhF2 

11.23C 
11.055 

1c.93c 
11.001 

1C.865 
1C.801 
10.734 
IC.6116 
lC.535 
10.412 

1C.41E 
10.306 
1C.226 
1C.164 
1 C . l C 9  
1c.c4s 

5.980 
5.896 
5.795 
5.675 

5.845 
9.705 
9.6C7 
5.535 
$ . + E 3  
5.431 
5 . 3 7 4  
9.308 

5.137 
5 .229  

5.157 
5 .  c75 
L.5FC 

8.827 
8.876 

E . 7 7 ?  

8.635 
e.711 

E.551 

8.625 
E.776 

€.51& 
8.442 
8.384 
E . 3 3 i  
8.251 
E.241 
8 . l E 5  
t.122 

L l h F 2  

e.928 

PHI2 * * 
* 

35.112 

32.103 * 33.441 * 
31.123 * 
3C.507 * 
30.250 
30.337 * 
30.756 * 
31.493 * 
32.541 * * 
35.665 
37.259 * 
34.425 * 
33.079 * 33.566 * 
32.961 * 
33.200 * 
33.785 * 
34.704 * 
35.954 * 
41.330 * 
39.511 4 
38.C29 * 
36.905 * 
36.176 * 
35.875 
35.835 * 
36.286 I 

38.184 t 
37.058 * 

41.891 t 
43.611 * 
40 .528  * 
38.969 * 39.545 

38.793 * 
39.011 9 
39.616 * 
4C.599 * 
41.956 * 

1 
47.931 
46.009 t 
44.41C 
43.108 * 
4 2 . 3 7 2  * 
41.960 * 
42.397 0 

41.969 1 

43.207 * 
44.424 * * 

FbI2 * 

0 

1) 

blFk42 

54.335 
53.155 
52.288 
51.654 

50.824 
51.184 

50.526 
50.255 

49.672 
49.979 

49.932 
50.876 

49.241 
48.733 
48.347 
48.031 
41 -144 
47.454 
47.132 
46.755 

48.459 
4 7.434 
46.693 
46.163 
45.760 
45.435 
45.143 
44.847 
44.510 
44.129 

44.789 
44.017 
43.463 
43.060 

42.449 
42.736 

41.831 
42.158 

41.441 
40.962 

41.186 
41.913 

40.635 
40.237 

39.663 
39.926 

39.07 5 
39.389 

38.694 
38.217 

DLFkP2 

V E L 2  e E T b  

11.307 87.857 

11.179 107.577 
11.569 97.117 

11.931 117.437 
12.019 127.297 

12.002 147.011 
12.043 131.151 

11.135 166.737 
11.898  156.817 

11.513  176.551 

10.688  94.865 
10.941 104.125 
11.135 114.585 

11.336 134.305 
11.268 124.445 

11.341 144.165 
11.283 154.025 
11.164 163.885 
10.987 173.745 
10.156 183.605 

10.166 101.874 
9.877 92.014 

10.399 111.734 
10 -574 12 1.594 

10.731 141.314 
10.684 131.454 

10.716 151.174 
10.639 161.034 
10.504 170.894 
10.314 180.754 

9  -723 108 -88 i 
9.452 99.022 

10.083 128.602 
9.933 118.742 

10.169 138.462 
10.193  148.322 

10.062  168.042 

9.707  187.762 
9.911  177.902 

9  -09  7  106 -0 30 
E.791 96.17C 

9.344 115.89C 
9.529 125.750 
9.651 135.6lC 
9.713 145.41C 

9.656 165.190 
9.714 155.33C 

9.543 175.05C 
9.376 184.910 

10.157  15e.182 

V E L 2  e E T b  

E C C E  

0 . E 2 5  

c.1ss 
c.151 
C . 7 E 5  
C.7E1 
C.118 
c .17t  
C.776 
c.77c 

C.78S 
C.ECI 

c.77c 
C.17E 

C.765 
E.1tl 
c.755 

c.755 
C . 7 5 5  

C.76 1 

( . E C C  
C.78? 
C . 7 7 C  
C . 7 E C  

C . i 4 E  
C.752 

c .745  
c .144  

c.741 
C . 7 4 5  

C . 7 € 1  
C.165 

C . 1 4 4  
C.7Ii 

c.134 
c .711  

0.732 
c.732 

0.134 
C . 7 3 i  

C . 7 E i  
C.764 
c.145 
C.13E 

c . 7 2 5  
c.71c 

O . l i 2  
c . 7 2 2  

C .12 .5  
C.123 

C C C E  

c .e t1  

RH IC 

1 .e t s  
1 .E l l  
1.742 
1.6El 

1 . 5 4 1  
1.612 

1 .4 tE  
C.555 

c.555 

I . E t 2  
].EO1 
1 . 7 2 5  
1 . t t l  

1.522 
1.55t 

C .ssc 

c .57c 
(.SSC 

c .s4 i 

1.512 

1.iL5 
1.721 
I.t5C 
1.577 
1.5c3 
c .sse 

c .55E 
C.SEi 

1 .5C4 
1.E41 

1.1C4 
1 . 7 7 4  

l . t ? l  
1.557 
1.CCC 
C.591 
c .512  
c.545 

1.e53 
1.555 

1.Cil 
1.757 
l.Cf5 
1.61C 
1 . 5 5 4  
c . 5 5 7  
C.SE3 
c.scc 

RH 10 

c.sec 

l .e5? 

VEL 1 

3s.493 
25.565 

35.676 
95.631 

35.71C 
35.702 

35.651 
35.666 
35.617 
35.552 

35.32C 
35.350 
3s.444 
35.482 

35.502 
?5.501 

35.452 
35.402 
35.33s 

?<.IC7 
35.181 

35.285 
35.243 

35.4et 

ALPHA1 * PHI1 * * 
29.716 * -13.026 
24.190 * -21.307 
18.927 * -30.981 
13.919 * -42.485 
9.159 * -56.162 
4.034 * -71.890 

-3.770 * 255.113 
0.331 * -88.678 

-11.443 * 228.903 

26.824 * -16.688 
21.525 * -25.431 
16.476 * -35.154 
11.665 * -48.057 

7.084 * -62.678 

-1.946 * 264.135 
2.119 * -79.053 

-5.43C * 248.555 

-12.941 * 224.208 
-9.254 * 235.208 

* 
25.318 * -12.657 
24.053 * -20.620 

14.109 * -41.029 

-7.681 * 240.825 

* 

18.967 * -29.925 

35.315 5.476 * -54.313 
1 5 . 3 3 2  5.053 * -69.786 
35.328 0.827 * -86.598 
35.3C7 -3.219 * 256.886 
35.211  -7.106 * 242.161 
35.22C -10.855 * 229.825 

3‘.C02 26.513 * -16.419 
35.069 21.392 * -24.815 

35.160 11.813 * -46.880 
35.122 16.495 * -34.813 

* 

35.182 7 . 3 3 7  * -61.171 
35.18e 3.055 * -77.425 
35.179 -1.050 * 265.631 

35.116  -8.805 * 236.023 
35.154  -4.591 * 249.132 

35.065  -12.49e * 224.711 

3t.91e 23.759 * -20.458 
3 1 . s 7 t  18.ez4 * -29.521 

* 
2E.847 28.911 * -12.710 

35.051 9.576 * -53.366 
35.021 14.100 * -40.348 

35.066  5.239 * -68.665 
15.06C 1.C79 * -@5.474 
35.052 -2.524 * 257.822 
35.024  -6.788 * 242.813 
3 ~ . 9 e 4  -10.536 * 230.204 * 

V E L 1  b L P H A l  * F H I l  

VI hF1 

20.094 
17.404 
14.993 

11 -349 
12.942 

10.321 
9.929 

10.151 
10.870 
11.938 

18.523 

13.184 
16.003 

11.953 
10.614 

9.754 
9.867 

11.105 
10.212 

12.290 

19.662 
17.063 
14.717 
12.696 
11.096 
10.026 

9.728 
9.570 

10.403 
11.449 

18.151 
15.701 

11.728 
13.540 

10.317 
9.593 
9.430 

10.114 
9.845 

11.896 

19.252 
16.735 

12.473 
14.45  2 

10.887 
9.805 
9.319 
9.444 

10.096 
11.131 

VIkF1 

cv 1 

15.208 
12.871 
10.858 

9.229 
8.032 
7.300 
7.030 

7.687 
1.182 

8.467 

13.833 
11.690 
9.887 
8.418 
7.505 
6.988 
6.912 
7.224 
7.855 
8.731 

14.828 
12.581 
10.634 

9.040 
7.849 

6.788 
7.097 

6.894 
7.357 
8.106 

11.445 
13.511 

9.694 

7.339 
8.311 

6.695 
6.803 

6.913 
7.576 
8.435 

14.468 
12.304 
10.42L 

8.870 
7.699 
6.946 
6.621 
6.104 
1.144 
7.878 

cv 1 



fC471 T T l H E  

L L 3  t2C.C 
f 7 2  ti0.c 

t4C.C 
c 5 c . c  
6 t C . C  
67C.C 
t E C .  C 
6SC .C 

71C.C 
7cc.  c 

_ r  

c v  S L C  e * 
* 

22.65 * 
2C.4i * 
it.70 * 
28.40 b 

25.34 * 
i4.3E 4 

23.11 * 
i3.E: * 
23.97 0 
24.5: * * 

DM2 

17.245 

17.203 
17.222 

17 .18s  
17.18C 
17.173 
17 .166  
17.161 
17 .155  
17.148 

L I N F i  

8.44C 
6.255 
E.120 

7.556 
7.503 
7.858 
7.@17 
7.773 
7.725 

~ . a 2 5  

P h i 2  * 
$ 

* 
52.433 4 
5c.345 * 
47.080 t 
46.020 Q 

45.381 * 
45.172 1 

4t.016 * 
4 7 . 0 7 3  Q * 

48.537 * 

45.378 * 

PLPHA2 

38 .971  

37 .663  
37 .296  
37.020 

36.532 
36.780 

36.253 
35.892 
3 5   - 4 3 0  

38.191 

VEL2 E E T P  

8.520  103.179 
8.182  93.319 

8.800  113.039 
5.019 12i .89q  
9 . 1 7 t  132.759 
9.272 142.615 
9.307 152.479 
9.285  162.335 

9.076  181.059 
9.207  172.199 

E C C E  

C.l.56 
c.7c5 
C . 1 4 E  

c.72: 
C.7?5 

C . 7 1 6  
C . 7 1 8  

c.714 
C.713 

C.716 

R M I C  VEL1 

I . C C 5  2E.714 

1 .e79  3E.849  
1.54' 3 f . 7 8 7  

I.EIC 3E.90C 
I A S E  3E.936 
l . t t ?  36.959 
1.5L7 36.967 

c.552 3E.94' 
1.CCC 2 . E . 5 6 2  

C.573 3E.913 

ALPHA1 * P H I 1  * * 
26.C72 * -16.563 
31.250 * -9.406 

21.103 * -24.837 
16.337 Q -34.637 
11 .768  * -46.431 

3.173 * -76.719 
7.384 * -60.544 

-C.885 * 266.251 

-8.601 * 236.235 
-4.802 * 250.161 

* 

V I k F l  

20.35 8 

15.413 
17 .785  

11 .521  
13.299 

10 .182  
9.389 
9.207 
9.607 

10.471 

ov 1 

15.441 

11.202 
13.197 

9.506 
8.159 
7.204 
6.667 
6.548 
6.813 
? -405 



LCPTE 

5 5 E  
155 

t i 2  
175 

e 4 7  
15C 

e 7 i  
125 

tC,i 
IC0 

A 
0 E C P T E  

T T l M t  

b70.C 
ttC.( 

CSC. c 
t 6 C . C  

7cc.c 
71c.c 
7ic.c 
7 1 c .  r 
740.C 
7 5 c . c  

b5C .( 
7co.c 
71c . c  
7 ic .c  
73c. ( 
140.C 

7tC .c 
7sc.c 

1 l O . C  
7ec.c 

71C.C 
720.C 

74C.C 
73c. ( 

760.C 
75c.c 

7 7 c . c  

15C.C 
8CC.C 

73c. c 
740.C 

7ec.c 
75c . c  

7 7 c . c  
78O.C 
75c .c  

81O.C 
8CO.C 

8iC.C 

7tc.c 
770.C 
780. c 
8CO.C 
75c.c 

81O.C 

8IO.C 
8iC.C 

84C.C 
8tO.C 

7 e c . c  

TABLE XI. 

c v  SLP * OV2 

2 S . C t  * 11.158 
27.24 * 11.142 
25.75 * 11.131 

2 3 . 5 1  * 11.116 
2 4 . t 3  * 17.123 

23.71 * 1l.lC7 
i ? . t l  * 17 .111  

24.16 * 17.102 
24.51 * 17.C97 
22-85 * 17.C93 

.?).Ed * 17.lC4 
26-22 * 11.CSl 

24.07 * 17.015 
24.5s * 17.C82 

23.tC * 17.C7C 
23.52 * 17.C6t 

2 4 . 4 i  * 17.C55 

26.47 * 17.055 
25.3i * 17.056 

2E.5€ * 17.C76 

25.42 * 17.C4E 
24.36 * 11.040 
23-70 17.C35 
23.44 * 17.031 
23.51 * 17.C2E 
i4.Ct * 17.C26 
24.E4 * 17.024 
i5.66 * 17.024 

29.3; * 17.C55 
27.52 * 17.C36 
25-56 * 17.C22 
24.74 * 11.013 

23.45 * 17.CC2 
2 3 - 6 5  * 17.CO6 

23.4C * 16.559 
23.73 * 16.997 

25.31 * 16.598 
2 4 - 3 5  * 16.597 

28.24 * 11.C2C 
26.56 * 1l.CC4 
25.15 * 16.552 

23.55 * 16.578 
23.33 * 16.575 
23.45 * 16.574 
24.0C * 16.974 
24.El * 16.576 

* 

* 

2 3 . e 4  * 1 7 . ~ 6 2  

* 
2 t . e 4  * 17.cbo 

* 

* 

2 4 . 1 ~  * l t . s e 4  

25.e7 * l t . 575  * 

- Continued. TABULAR DATA FOR TRAJECTORIES FROM 1 . 1  EARTH RADII CIRCULAR 

PARKING ORBIT TO 1 . 1  JUPITER RADII CIRCULAR PARKING ORBIT 

b I N F 2  

7 . 7 5 6  
7.677 
7.594 

7 -4 E t  
7.533 

7.446 
3.41 C 

7.331 
7 . 3 7 3  

7-30?  

7.392 
7.288 
7.215 
7.161 
7.12c 
7.086 
7.C57 
7.033 

7.000 
7.012 

7.166 
7.037 
6.545 
6.879 
6.832 
6.796 
6.773 
6.755 
6.745 
6.746 

7.003 
6.845 

6.647 
6.725 

t.585 
6.551 

6.512 
6.526 

6.505 
6.518 

6.566 
t.7C5 

6 - 4 6 3  

6.343 
6.392 

t.315 

6 . 3 0 3  
t. 302 

6.352 
6.315 

b I A F 2  

Pb12 * 
52.664 * 
51.031 

4 8 . 5 0 7  * 
49.756 * 

48.523 * 
48.493 * 
4 8 . 9 8 4  * 
4 9 . 8 9 0  * 
51.228 * 
52.992 * 
55.126 
53.619 * 
52.624 * 
52.007 * 
51.841 * 
52.130 * 
52.813 * 
55.684 4 
54.053 * 
57.148 * 
55.543 * 
56.664 * 
51.924 * 
55.823 * 
55.43c I 
55.500 
56.036 t 
57.036 * 
58.493 * 
6 0 . 3 8 3  * * 
6 4 . 0 3 7  * 
62.283 * 
60.860 
59.809 * 
59.198 
59.047 * 
59.367 * 
bC.161 * 
61.424 
63.144 * 
66.695 * 
65.139 

63.111 * 6 3 . 9 3 3  * 
62.754 * 
62.847 
63.427 I 

66.005 
64.483 * 
61.973 * 

P H I 2  * 

* 

* 

* 

* 

bLPbP2 

34.283 
3 4 . 6 0 0  

3 3 . 8 8 0  
34.070 

33.677 
33.422 
33.095 
32.653 
32.075 
31.331 

31.018 
31.168 

30.899 
30.755 
30.551 
30.256 
29.843 
29.296 
28  -510 
27.647 

21.854 
27.798 

27.700 
27.765 

27.567 
27.335 
26.975 
26.463 

24.885 
25.771 

24.480 
24.407 

24.546 
24.583 
24.537 
24.381 
24.090 
23.631 
22.997 
22.143 

21.066 
21.264 
21.403 

21.396 
21.467 

21.194 
20.814 
20.239 

18.397 
19.443 

LLFk.02 

V E L 2  e E T 3  

8.572 120.62C 
8.326 110.160 

8.882 140.340 
8.947 150.200 
8.953 160.060 
8.906 169.920 
8.804 179.78C 
8.652 189.64C 
8.453 199.500 

8.377 128.201 
8.166 118.341 

8.529 138.061 
8 -620 141.921 
8.655 157.781 
8.634 167.641 
8.560 117.501 

8.266 197.221 
8.431 187.361 

8.051 207.081 

8.013 125.349 
7.775 115.489 

8.193 135.209 
8.313 145.069 

8.385 164.785 
8 . 3 7 7  154.925 

8.342 174.645 
8.248 184.509 
8.107 194.365 
7 -923 204.225 

7.419  112.638 
7.683 122.498 

8.035 142.218 
7.887 132.35E 

8.16 2 161.938 
8.125  152.078 

8.146  171.798 

7.812  201.378 
7.969  191.518 

7 . 3 8 4  119.64t 
7.612  129.506 

7.899 149.226 
1.783  139.366 

7.972  368.946 
1.961  159.086 

7.933 118.806 

7.719  198.526 
7.848  188.666 

7.549  208.386 

8.758 1 3 0 . 4 8 0  

8.08 1  181.65e 

V E L 2  @ E T 4  

E C C E  

C . 7 4 5  
0 . 7 2 4  
C . 7 2 ;  
c.7 1 4  
C.7C5 
c .  7cc  
c . 7 c e  
C . 7 C E  
c.712 
C.115 

c . 7 2 4  
c.721 
C . i l l  
c.7c4 
C . 7 C l  

c.7c1 
C . l C C  

C.7C5 
c.711 
C.715 

C.137 

c.71c 
0.7CL 
0.C57 
C.655 

c . t5e 
c.t55 

C . l C 2  
C.711 

C . i 4 i  
c .725  

c.7c1 
c.711 

C . t 4  I 
c . t s c  

0 . t 5 2  
C.C51 

Oat57 
c .7c4  

0.714 
C.iiS 

C.654 
c .7c2  

O . t E 7  
C . t E E  
C.652 
C.6SE 
c . 7 c t  

E C C E  

0 .722  

o. te5 

R M  IO 

1.e57 
1 .Si! 

1.765 
1.711 
1 . t 3 4  
1.!55 
C.5S t  
C.5E2 
c.555 
c.52e 

1 .5c4 
I . € ? ?  
I . i C f  
1 . t € 1  
1 .tCi 
C.555 
c.55c 

C -94 1 
c.97c 

C.504 

1.95: 
1.884 

1.723 
I.ElC 

I .t c 4  
1 . 5 7 3  
c . s s t  
c .5e 1 
c.55.2 
C.522 

i . c c 5  
1.525 
1 . 6 t i  
1.7E5 
1.7ce 
] . t i 4  
c.555 
C.5ES 
c . s t  e 
C.SI5 

1 . 5 E t  
1.512 
I .E?1  
1.757 

1.552 
1 . t 7 t  

c.s7s 
C.SS! 

C . 5 5 ?  
c.515 

Rn IC 

V E L l  ALPHA1 * PHIl 

36.745  23.029 * -21.225 
36.798 18.239 * -30.240 
3€.84C 13.636 * -41.055 
3t.866 9.216 * -54.091 
3E.88?  4.965 * -69.431 

3 E . 8 7 3  -3.093 * 256.947 
?6.864 C.868 * -86.298 

36.81t -10.679 * 229.338 
36.85C -0.934 * 241.932 

31.772  -14.350 * 219.038 

3f.111 2C.055 * -26.337 
3E.756 15.465 * -36.269 
3t .785  l l .Cl0 * -48.267 
36.809 6.722 * -62.622 
36.817 2.587 * -78.994 
36 .812  -1.412 * 263.553 
31.756  -5.293 248.004 

* 

* 

3 ~ . 7 t ~  -9.079 234.298 
36.732 -12.r8t * 223.022 
3E.606 -16.448 * 213.802 

3E.63C 22.206 -22.323 
3e.679  17.539 * -31.384 

3€.742 8.713 -55.456 
3 6 . 7 1 t  13.044 * -42.285 

? € . 1 5 6  4.532 * -70.942 
3 f . 7 5 8  0.487 -87.899 
? 1 . 7 4 @  -3.436 * 255.379 
3E.128  -1.265 * 2$0.474 
?f .698 -11.014 * 228.017 
36.66C -14.711 * 217.827 

3t.612 19.580 * -21.056 
ZE-56C 24.202 * -18.737 

3E.652  1 5 . 0 4 8  * -36.981 
?t.68? 10.t75 * -49.002 
?€.lo2  t .452 -63.407 
3f.71C 2.364 * -79 .838  
3E.706 -1.605 * 263.072 
3 6 . 6 9 3  -5.413 * 247.125 
36-67C  -5.260 * 233.455 
3f.636  -12.990 * 222.213 

3f.552 21.588 * -23.198 
31.598  17.021 * -32.280 
2E.632 12.612 * -43.230 
36.655  8.347 * -56.493 
3€.66e 4.220 * -72.070 
36.67C 0.208 * -89.094 
3t.662 -3.699 * 254.195 
? fa645  -7.524 * 239.359 
2E.615 -1l.2@8 * 226.585 
?E.585  -15.015 * 216.872 

V E L l  A L P H A l  * P H I l  

* 

* 

* 

* 

VI hF1 

14.056 
16.260 

10.613 
12.143 

9.577 
9.129 
9.287 
9.968 

12.372 
11.039 

14.841 

11.129 
12.817 

9. 879 

9.081 
9.176 

9.556 

11.727 
10.483 

13.182 

15.783 
13.654 
11.812 
10.350 

9.378 
8.992 
9.206 

11.052 
9.938 

12.425 

16.744 
14.529 
12.563 
10.923 
9.715 
9.049 
8.987 
9.493 

10.450 
11.726 

15.432 

11.577 
13.364 

10.165 
9.242 
8.901 
9.158 
9.928 

11.081 
12.496 

V I h F l  

ov 1 

11.905 
10.103 

7.505 
8.620 

6.793 

6.600 
6.497 

7.057 

8. 793 
7.808 

10.734 
9.133 
7.873 

6.528 
6.996 

6.466 
6.778 
7.413 
8.310 
9.415 

11.507 
9.784 
8.373 
7.320 
6.661 
6.409 

7.036 
6.548 

7.818 
8.837 

12.311 
10.482 

8 - 9 3 8  
7.725 
6.885 
6.445 
6.405 

7.390 
6.737 

8.310 

11.218 
9.556 
8.199 

6.571 
7.192 

6.350 
6.516 
7.030 
7 . 8 3 8  
8.887 

ov 1 



E C b T €  

" _  
I L 1  

i :  

i 4  i 
5 c  

i 7 ;  
2 5  

i 5  i 
C 

t i ;  
3 7 1  

E C b T €  

I T l M €  C V  SLP * OY2 

7 E C . C  
75C . C  
8CC.C 
81C.C 
8 i O . C  
B I G .  c 
84C .c 
8 5 C . C  
a e c .  c 
e 7 c . c  

81C.C 
a2c.c 
e3c.c  
a 4 c .  ( 

a6c.c 
85O.C 

870.C 
@ E O . (  
85C .c 
9 c c .  ( 

CliC.( 

8 f C  * c  
840.C 

8 6 G . C  
87C.( 
eec.c 
a5c.c 
900.  C 
9 10.C 
920 .c 

l 3cc . t  
8lO.C 

8 5 0  .C 
9CG. c 
Y1C.C 
5EC.C 
930.C 
940.C 
9EO.C 

E € ( . (  

scc .c 
8SC.C 

510.C 
9iO.C 
910 . C  
54G.( 
s5c. t  
560.C 
97o.c 

T l 1 H f  

a E c  .c  

* 
* 

2 8 . 5 5  * 17.010 
2 1 . 2 1  * 16.551 
25.11 * 16.571 
24.54 * 16.567 
2 3 . 7 4  * 16.560 
23.34 * 16.556 
23.31 * 1 6 . 5 5 4  
23.tS * 16.555 
24.3E * 16.557 
25.34 * 16.561 

26.29 4 1 6 . 9 t l  
27.sc * l 6 . 5 C 4  

i 4 . 5 i  * 16.555 

23.43 * 16.942 
i 4 . C l  * 16.541 

23.25 * 16.535 
23.46 * 16.539 
24.C1 * 16.541 
24.E6 * 1C.545 
25 .5 t  * 16.552 

* 

4 

2e.c. * 1 6 . 5 ~ 2  
26.51 * 16.562 

24.36 * l t . 5 3 7  
25.47 * 16.541 

2 3 . 6 1  * 16.531 
23.26 * 16.921 
23.3C * 16.527 
23.71 * 16.528 
24.44 * 16.533 
25.44 * 16.540 

2 1 . 5 7  i 1 6 . 5 6 1  
2 6 . 0 2  * 16.944 

i 3 . E t  * 16.524 
23.34 * 16.415 
23-22 * 16.518 
23.47 * 16.515 
2 4 . C E  * 16.923 
i 4 . S E  * 16.929 
26.12 * 16.540 

2 6 - 6 1  16.945 
2 8 . i 7  * 16.565 

24.1€ * 16.520 
25.23 * 16.S31 

23.5C * 16.514 
2 3 - 2 1  * 16.511 
23.31 * 16.512 
23 .1 i  * 16.915 
24.56 * 16.F21 
2 5 . t l  * 16.531 

C \  SLM * Ob2 

* 

i 4 . 7 i  * 16.532 

* 

* 

L l N F 2  

6.625 
6.455 
6.32 E 
6.238 
6.118 
6.141 
6.125 
6.126 
6.145 
6.184 

6.352 
6.235 
6.121 
6.C51 
6.C03 
5.98C 
5.575 
5 . 5 S E  
6.040 
6.107 

6.194 
6.374 

t.C55 
5.963 
5.501 
5.868 

Ph12 * 
4 
* 

11.109 * 
65.450 * 
68.110 
67.138 

66.454 * 65.561 * 
66.814 4 
67.655 * 
70.730 P 
t8 .966 * 

73.759 
72.316 * 
71.150 * 
70.145 * 
7C.450 * 
10.295 1 
7C.918 
72.013 * 
75.540 * 
73.562 4 

* 
77.951 * 
75.256 4 
14.371 * 

4 

76.480 * 

73.843 * 13.885 * 
5.861 74.249 * 
5.811 75.133 * 
5.919 76.454 * 

~~ 

5.se7 78.212 * 
6.150 80.533 * 

* 
6.030 79.266 * 
5.513 78.274 * 
5.834 71.638 * 
5 . 7 E t  77.410 * 
5.711 17 .621 * 
5.7E2 78.281 * 
5.821 79.391 * 
5.8E7 80.923 * 
5.4€6 82.850 * 

6.031 83.161 * 
6.224 84.460 * 
5.85E 32.112 * 
5.155 81.359 * 
5.738 8C.974 * 
5.71C 80.998 * 
5-71 .?  81.465 * 
5.80E 83.658 * 
5.145 82.347 * 
5.9C4 85.367 * 

* 

* 

bLPHA2 

17.550 
11.920 
18.191 
18.356 
18.407 
18.291 
17.999 
17.502 

15 .791 

14.931 
14.495 

15.242 
15.404 
15.395 
15.200 

14.152 
14.793 

13.250 
1 2   - 0 5  8 

11 - 0 4 4  
11.640 

12.391 
12.101 

12.511 
12.419 
12.116 
11.562 
10.757 

9 - 6 5 2  

1 6  .v 8 

8.139 
8.954 

9.640 
9.396 

9.61 1 

9.031 
9.469 

8.311 
7.312 
5.980 

5.007 
5.817 
6.405 
6.790 
6.950 
6.873 
6.533 
5.936 
5 .031 
3.806 

b l h F 2   P h i 2  * b L F t A 2  

VEL2 BETA 

7.114 116.195 
7.364 126.655 
1.557 136.515 
7.696 146.375 
1.182 156.235 
7.817 166.095 
1.804 175.955 
7.744 185.815 
7.641 195.b75 
7.491 205.535 

7.142 123.803 

7.515 142.523 
7.356 133.663 

7.681 163.243 
7.623 153.383 

7.691 173.103 
1.655 182.963 
7.576 192.823 
7.457 2 0 i . t 8 3  
7.300 212.543 

6.946 12C.952 
7.117 130.812 

7 -48 3 150.532 
7.356 140.672 

1.56 2 160.392 
1.593 170.252 
7.580 180.112 
1 . 5 2 4  189.972 

7.294 209.692 

7.215 137.820 
7.020 127.96C 

7  -45 8 151.540 
7.361 147.680 

7.510 161.400 
7.517 117.260 
1.482 187.12C 
1.408 196  -980 
1.291 206.840 
1.15 1 216.700 

6.883 125.108 
7.094 134.968 
1.255 144.828 
7.310 154.688 
7.435 164.548 
7.466 174.408 
7 -45  1 184.268 
7.391 194.128 

7.183 213.848 
7.30 7 203.986 

VEL2 e E T d  

1.428  199.a32 

ECC E 

C . 7 2 5  
C . 7 1 E  
C.7C4 
C . t S 5  

C.CEE 
C . C E 5  
C . C E 7  
C.652 
C . 7 C C  

c.12: 
C.7CE 
C.CS6 
C . t E E  
C.CE4 
C . t E i  
C.tE4 

c .cs5  
c . 7 c 4  

0.712 
C.iiS 

C.659 
c.c5c 
C.CE4 
C . t E l  
O . C E 1  

C.65C 
C . 6 5 E  

< . ; I €  
0.7c3 
C.652 
C.CE5 

C.675 
c . C E C  

C . t E l  
C . C E 6  
C.654 
0.7C4 

0.1CE 
c.724 

C.CS6 
C . t E 7  
C . C E 1  
C.615 
C.675 
C . C E 3  
c.csc 
c .655 

E C C  E 

o . t e e  

c . t E e  

c .ce4  

R M I C  V E L l  ALPHA1 * P H I l  * * 
2 . c s e  3 ~ . 5 0 3  23.56e * -19.728 

1 . e e E  3c.587 14.520 * -38.094 
1.563 3E.55C 18.965 * -28.@91 

1 . E C S  3 t .614 1C.221 * -50.225 
1.727  3E.631 6.C51 * -64.179 
1.643 3 E . 6 3 5  2.0C3 * -81.318 
C.555 3€.636  -1.943 * 261.575 
C.5Ei 3E.624 -5.8C3 * 245.715 
C . 5 6 6  36.603  -9.600 * 232.116 
C.53: 3€.575  -13.356 * 221.051 * 
2 . ~ 1 4  ? E . s c e  2 c . e ~ ~  * -24.328 
1.53e 3 ~ . 5 4 8   1 6 . 4 0 1  * -33.506 
1 . E t C  31.575 1 2 . C t 9  9 -44.604 
1 .71E 3€.6CC  7.864 * -58.045 
I . t 9 4  3E.611 3.119 * -73.797 
1 . O O C  3f.613  -0.203 * 269.114 
C.554  3E.6Ct -4.098 * 252.415 
C . 5 7 7  36.591  -7.927 * 237.802 
C.5SC ?€.567  -11.711 * 225.603 
C . 5 1 4  3E.531  -15.474 * 215.634 

; .C t3  2f .472 22.781 * -20.941 
1.585 3E.514 18.210 * -29.396 
I .5 IC 3 € . 5 4 €  13.894 * -39.559 

* 

].e25 3 ~ . 5 7 2  5.658 * -51.907 
1.14' 3 € . 5 8 e  5.537 * -66.681 

C . S S €  3E.551 -2.4C8 * 259.546 
l . t 5 ?  3€.594 1.521 * -83.366 

C.SEE 3E.58C - t .266 * 243.860 
C . 9 6 2  3E.562 -10.078 * 230.538 
C.53C 3E.536 -13.@64 * 219.616 * 
; . C : S  36.4e5 2c.111 * -25.701 
1 . 5 6 1  36.521 15.709 * -35.035 
1.E75 2t.545 11.435 * -46.358 
1.75: 1 f . 5 6 8  7.280 * -60.065 
1.7Cf 3€ .518 3.230 * -76.C45 
1.CCC 3 t .515 -0.730 * 266.806 
C.552 3 f .572 -4.62C * 250.300 

C.54f 3f.537  -12.266 * 223.931 
C.507 3E.509  -16.010 * 214.164 

i . C E €  2E.461 21.535 * -22.348 
2.011 3E.495 17.499 * -30.968 
1.53C 3 f .529 13.195 * -41.356 

1.75f ? < e 5 6 4  4.924 * -69.061 

C.957 3€.56C  -2.983 * 251.011 
1.66E 3E.565  0.933 * -85.916 

C.Se2 3E.556 -6.848 * 241.624 
C.S:f 3f .535 -10.678 * 228.605 

c.573 3c.55e  -8.451 * 235.879 

* 

l . e 4 t   3 ~ . 5 5 1  9.007 * -53.995 

c.524 3e .515  -14.498 * 217.945 * 
R M l C  V E L l  ALPHA1 * P H I l  

V I h F 1  

16.355 

12.293 
14.201 

10.110 
9 .551 
8.947 
8.940 

10.499 
9.496 

11.817 

15.067 
13  -05 8 
11 - 3 3 0  

9.979 
9.119 
8.844 
9.163 

11.189 
9.988 

12.651 

13.859 
15.950 

10.490 
12.010 

9.406 
8 . 8 7 0  

9.557 
8.935 

11.981 
10.617 

12.738 
14.686 

11.074 
9.193 
9.012 
8.819 

10.109 
9.216 

12.883 
11.368 

15.534 
13.501 
11.117 
10.266 

9.263 
8.81 6 

9.673 
8.971 

10.799 
12.221 

V I h F l  

cv 1 

11.984 
10.219 

8.733 

6 .380  
6.779 

6.375 

7.424 
6.139 

8.377 

1C.919 
9.318 
8.019 
7 - 0 6 4  
6.491 
6.313 
6.519 

7.916 
7.070 

9.005 

11.646 
9.946 
8 .521  
7.418 
6.679 
6.330 
6.372 
6.779 
7.501 
8.503 

10.609 
9.072 

6.938 
7.833 

6.298 
6.421 

6.554 
7.153 

9.183 
A.046 

11.301 
9.664 
8.302 
7.262 
6.585 
6.296 
6.395 
6.857 
7.636 
8.684 

cv 1 

7.573 



TABLE XI. - Continued.  TABULAR DATA FOR TRAJECTORIES  FROM 1.1 EARTH  RADII  CIRCULAR 

L C P T L  

E41 
3 4  € 

€ 7 2  
2 2 '  
" 

25 E 
€91  

$ 2 2  
2 1 2  

5 4 i  
24E 

T l l M f  

91c.c 
SCO .c 

5 i 0 . C  
93c.c 
94c.c 
9E0.C 
5eo.c 
910.C 

99c.c 
5E0.C 

5 2 O . C  
94C.C 
95o.c  
9tO.C 
57o.c 
9eo.c 
590.c 

l0CC .c 
1ClO.C 
l C 2 C .  c 
95c.  c 
5tc .c  
970.c 
5f0.C 

1000. c 
550.c 

lC1C.C 
1 C I C . C  
1030 . E  
1040. C 

5EC.C 

1ccc.  c 
99c.  c 

1010.( 

1030. C 
1 c i o . c  

105o.c 
1C40.C 

l C t C  . c  
1ClO.C 

101c.c 
1CCC.C 

l C 2 C .  c 
103c.c 

1c5o.c 
1040 .c  

1ctc .c  
1c7c.c 

1050. c 
l c e o  .c  

C V  SLP * O b 2  * * 
28.95 * 16.513 
27 .24  * l t . 950  
25.15 * 16.532 
24.51 * 16.920 

23.27 * 16.508 
23.13 * 16.912 

23.21 * 16.5Cl 

24.15 * l t . 915  
23-52 * 16.910 

25.15 * 16.925 

2t.31 * 16.937 
27 .51  * 16.551 

25.CC * 16.923 
24.Ci * 16.513 
23.41 * 16.5C7 

2 3 . 3 5  * 16.5C6 
2 3 . E E  * 16.511 
24 .73  * 16.520 
>?.E5 * 16.532 

28.CC * l t . 5 C E  
26.51 * 16.945 

24.37 * 16.516 
2 3 . t l  * 16.505 
23-23 * 16.905 
23.24 * 16.5C5 
2 3 . t 3  * l6.9C9 
2 4 . 3 t  * 16.917 
2 5 . 3 E  * 16.528 

27.55 * 16.556 
26.C2 * 16.536 
2 4 . 7 E  * 16.522 
2 3 . E 7  * 16.912 

23.15 * 16.506 
23-32 * 16.507 

2 3 . 4 3  * 16.SC8 
24.C: * 16.915 
24-55 * 16.526 
26.14 * 16.541 

28.21 * 1t.565 
26.55 * 16 .947  
25.24 * 16.530 
24.15 * 16.518 
2 3 - 5 1  * 16.911 
23.2C * 16.508 

23.iC * 16.915 
23.3c * 16.51C 

25.66 * 16.935 
24.51 * 16.925 

* 

23.18 * 1 6 . 5 ~ 5  

* 

2 5 . 4 5  * 16.52e 

* 

* 

t 

PARKING  ORBIT TO 1.1 JUPITER  RADII  CIRCULAR  PARKING  ORBIT 

l l h F 2  

6.C75 
c.292 

5.515 

5.717 
5.156 

5.675 

5.651 
5.661 

5.14E 
5.84C 

6.151 
5.963 
5.822 
5.124 
5.6bt 
5.645 
5.655 
5.7C8 
5.752 
5.514 

6.039 
6.252 

5.757 
5.875 

5.681 
5.645 
5.641 
5.6E5 

5 -876  
5.761 

5.953 
t.14c 

5.715 
5,814 

5.667 
5.654 
5.6E1 
5.746 
5.851 
5.999 

6 .  c53 
t.263 

5.853 
5.718 

5.68C 
5 -65?  
5.746 
5.84C 
5.SlE 

blhF2 

5.7ce 

PHI2 * 
I 

88.190 * 
86.928 

85.005 * 85.829 * 
84.493 
84.354 * 
85.305 * 
84.621 

86.403 
87.870 * 
9c.504 

88.529 
89.421 * 
87.933 * 
87.755 * 
87.658 

88.245 * 
89.130 * 
9C.396 * 
91.999 * 
93.865 

91.934 * 92.829 * 
91.251 
90.880 * 
9C.831 * 
91.159 * 
91.836 * 
94.293 * 92.891 * 

95.163 * 
96.C35 * 
94.459 * 
93.996 * 
93.827 * 
94.510 * 93.989 * 

96.546 
95.359 

98.022 * * 
99.042 * 
98.204 

96.985 * 
97.499 * 
96.722 * 
96.754 * 
97.106 t 
47.794 * 
98.180 

10C.059 * 
t 

PHI2 * 

* 

* 

bLFhA2 

1.683 
2.672 

3.967 
3.443 

4.312 
4.263 

4.101 
3.612 
2.823 
1.716 

-0.449 
0.487 
1.184 
1.613 
1.795 
1.709 
1.342 
0.676 

-0.316 
-1.655 

-3.539 

-1.582 
-2.431 

-0.678 
-0.981 

- 0 . 6 3 3  

-1.416 
-0.883 

-2.280 
-3.499 

-5.310 
-4.30 1 
-3.565 
-3.105 
-2.927 
-3.038 
-3.460 
-4.186 
-5.265 
-6.114 

-6.97 5 
-8.156 

-5.486 
-6.089 

-5.150 
-5.434 
-6.044 
-6.98 1 
-8.290 

PLFkA2 

-5.171 

V E L 2  E E T P  

6.766 122.257 
6.989 132.11i 
7.165 141.977 
7.295 151.837 
7.38 1 161.697 
7.425 171.551 
7.429 181.417 

1.324  201.131 
7.394  191.271 

7.219  210.997 

6.901  129.265 
7.089  139.125 

7 . 3 3 4  158.845 
7.394 168.705 
7.414 178.565 
7.397 1 8 8 . 4 2 5  
7.345 198.285 
7.260 208.145 
7.144 218.005 

7 -026  136.274 
6.827  126.414 

7.182  146.134 

7.372  165.854 
7.297 155.994 

7.407 185.574 
7.408 175.714 

7.372 195.434 
7.304 205.294 
7.206 215.154 

6.976  133.422 

7.269  153.142 
1.143  143.282 

7.357  163.002 

7.422 182.722 
7.407 112.862 

7.402 192.582 
7.35  1 202.442 
7.269 212.302 
1.161 222.162 

6.937  130.570 

7.233  148.985 

7.250 15C.290 
1.113 140.430 

7.350 160.150 

7 -44 1 179.870 
7.413 170.010 

7.400 199.59C 
1.436 189.130 

7 . 3 3 4  209.450 
7.241 219.310 

V E L 2  EETd 

E C C E  

c.132 

c .1cc  
( -714 

C.tES 
C . t E 2  
C.tl5 
c . t 1e  
C.CE1 
C.6Et 
c . t 54  

C.lC5 
C . ' I L C  

C.CE5 
C.C53 

C.618  
c . t 7 s  

C.Cl5 
C.tE3 

C.7C1 
C . t 5 l  

c . 1 i e  
c.711 

C . t E E  
c.t57 

O.tl8 
C.tE1 

C . t l E  

C . C E 1  
C.Cf1 

c.es1 
c.717 
O.lC3 

C.tE? 
C.t51 

C . C l S  

C . t E C  

C.653 
C . t E 5  

C . l C 4  

c . 7 2 4  
0.7cl3 
c . t s t  
c .t E f  
C.tE1 

C. t l5  

C.tSC 
c .7cc  

E C C F  

o . t 7 e  

c . c l e  
c.ce? 

R M  I C  

2.131 
2 . O t C  

] . € S t  
l.EC5 

c .599 
1.115 

c -590 
c . s t 5  
c .S?5 

2 .C3C 
i . l lC  

1 . T 4 t  
1.055 
1.765 

c.55: 
l . t l f  

c.515 

C.51C 
c.552 

2 . C l S  
i .15t 

1.5c5 
1.55C 

1.EIC 
1.72t 
C.SS€ 
C.SE7 
c.sc4 
C.521 

2.c45 
2.12.5 

1 . 5 5 5  
l.Et5 
l . i lC  
1.coc 
c . 5 S ?  
c.514 
c . 5 4 5  
C.SCC 

2.c55 
2.17i 

i . cc1  
1.915 
I . € > !  

C .55  i 
1.125 

c.5e3 

c.524 
C . 5 5 E  

RH 10 

1.5ec 

VEL1 ALPHAl  * PHIl * 
3 8 . 4 4 ~  23.730 * -19.295 
3 f . 4 8 ~  19.275 * -27.288 
3E.512  14.931 * -36.854 
?f.53C 1C.719 * -48.473 
3E.553  6.606 * -62.519 
31.561  2.584 * -78.764 

3€.555 -5.250 * 247.751 
?€.562 -1.362 * 264.043 

3E.542 -9.101 * 233.658 
21.522  -12.934 * 222.026 

3E.464 21.032 * -23.948 

3E.525 12.416 * -43.474 
3E.498  16.661 * -32.701 

31.544  8.275 * -56.473 
31.555  4.224 * -71.884 
31.559 0.251 * -88.899 
3E.556 -3.662 * 254.207 
3 E . 5 4 t  -1.535 * 239.093 
?€.53C  -11.389 * 226.441 

* 

3 ~ . 5 0 e  -15.250 216.084 * 
?€.451  22.773 * -20.898 
36.4F6  18.381 * -29.092 
31.515 14.1C4 * -38.942 
3t.531 9.930 * -50.942 
3E.551  5.e53 * -65.384 

38.55E -2.082 * 260.916 

1f .531 -5.849 * 231.205 
?€.52C  -13.720 * 219.944 

3 f . 4 7 7  20.C81 -25.735 
3E.508 15.177 * -34.838 
3C.531 11.577 * -45.893 
3E.548 7.471 * -59.328 
?E.55E 3.446 * -75.114 
3E.561  -0.515 * 267.741 
1 t .551  -4.428 * 251.054 
3f.547  -8.317 * 236.334 
?€.531 -12.201 * 224.098 
3E.511 -16.1C1 * 214.083 

3E.41C 21.764 * -22.661 
38.502  11.437 * -31.110 

Zt.541 4.079 * -53.743 
3f.555 5.C29 * -68.636 
2E.564 1.045 * -85.425 
3F.563 -2.890 * 257.466 

3E.544 -10.690 * 228.584 
3t.556 -6.792 * 241.830 

3E.52C -14.t02 * 217.719 

\ E L 1  A L P H A l  * P H I l  

3e.558  1.853 * -81.906 

3c.551  -5.978 * 244.902 

* 

* 

31.528 13.211 * -41.309 

* 

V i h F l  

16.395 
14.293 
12.406 
10.811 
9.611 
8.923 
8.829 
9.317 

10.287 
11.612 

15.105 
13.133 

10.043 
11.414 

9.133 
8.790 

9.840 
9.049 

11.041 
12.533 

13.888 
15.932 

12.066 
10.546 

9.438 
8.856 
0.873 
9.465 

11.916 
10.521 

14.666 
12.756 
11.110 
9.825 
9.021 
8.796 

10.058 
9.168 

12.900 
11.339 

15.461 
13.476 

10.285 
11.722 

8.816 
9.278 

9.660 
8.958 

12.278 
10.808 

VI h F 1  

ov 1 

12.018 
10.292 

8.819 
7.645 
6.815 

6.304 
6.364 

6  -620 
1.217 
8.225 

10.949 
9.377 
8.080 
7.108 

6.279 
6.500 

6.970 
6.445 

7  -809 
8.916 

11.631 
9.970 
8.563 

6.700 
6.321 

6.718 
6.332 

7.440 
8.450 

10.592 
9.086 

6 -960 
7.059 

6.203 
6.427 

6.523 
7.119 

9.197 
8.026 

11.241 
9.644 
8.307 
7.275 
6.594 
6.296 
6.386 
6.848 

8.722 
7.642 

ov 1 

7.458 



E C b l E  T 1 1 M E  

5 7 i  1CLC.C 
ii? 1c3c.c 

1040. C 
1c:c.c 
l o t o .  ( 
107c.c 
1 C E C . C  
105c. c 
11cc.c 
111o.c 

O b  SLM * * 
* 

2 8 . 5 C  * 
27.14 * 
24.57 * 
25-74 * 
23.74 * 
2 3 . 2 2  * 
23.55 * 

.i? * 

2 3 . 2 ~  * 

* 

0 v2 

16.985 

16.940 
l6.5tO 

1.5.526 
16.917 
16.513 
16.513 

16.925 
l t . 5 1 1  

16.538 

kIhF2 P H I 2  * * * 
6.405 101.830 4 

5.991  100.368 4 
6.173  1C1.058 * 
5.857  99.831 * 
5.723  99.426 * 5.76&  99.500 

5.121 99.641 * 
5.761 100.158 * 
5.843 10C.981 
5 .965  102.068 * 

-10.956 
-9.61 1 
-8.566 
-7.821 
-7.368 
-7.214 

-7.837 
-7.366 

-8.650 
-9.813 

V E L 2  B E T 4  

6.909 127.719 

7.239 147.435 
7.092 137.579 

7 -349 151.299 
1.424 167.155 
7.465 177.019 
7.473 186.879 
1.451 196.739 
7 -400 206.599 
7 -322 216.455 

E C C E  

c . 1 3 ;  
0.715 
C.701 
c.c5c 
o.ce2 
0.C75 
c. t75 
C . C E i  
C . C E 1  
C.tS.2 

an10 

2.22: 
2 . 1 4 4  

1.SCI 
1.875 
1.775 
c .55c 

C.9.55 
c .5SC 

C.53i  

2.c5e 

VEL 1 

3€.465 
3€.49P 
3E.526 
3t .547 
3E.561 
3 t . 5 6 9  
3E.57C 

3f.556 
3E.566 

3E.541 

ALPHA1 PHI1 

* 
23.444 -19.833 

14.835 * -37.141 
10.678 -48.627 

6 .603  * -62.541 
2.596 * -78.719 

-1.358 * 264.064 
-5.278 * 247.657 
-9.186 * 233.414 

-13.105 * 221.632 

1 9 . 0 ~ 8  * -27.707 

* 

V I h F l  

16.268 

12.374 
14.220 

10.806 
9.618 

8.837 
8.932 

9.333 
10.326 
11 -692 

cv 1 

11.912 
10.234 

8.795 
7.641 
6.820 
6.370 
6.309 
6.631 
7.304 
8.284 



TABLE XI. - Continued.  TABULAR DATA FOR  TRAJECTORIES  FROM 1.1 EARTH RADTI CTRCULAR 

E C P T E  

5 4 t  
15 5 

I C 2  1 
1 7 5  

1C4t 
15C 

1Ci 1 
12 5 

1CSt 
1 C C  

TTlNE 

1ccc.c  
l o to .  ( 
IC7C.C 
IC8O.C 
1C50.C 
11co.c 
111o.c 
1liC.C 
112c.c 
114C.C 

1CEC.C 
IC50 . c 
11lC.C 
1 I C C . C  

1liC.C 
1130.C 
1140 .C 

1ltC.C 
I1CC.C 

117c .c  

111c.c 
11cc.c 

113c.c 
I l i0 .C 

1140.C 
ll5O.C 
1160.C 
1170.C 

115C.C 

112c .c  
1liC.C 

115c.c 
114C.C 

11to.c 
117c .c  

119o.c 
12CC. c 
12lO.C 

115c.c 
1160.C 
117c.c 

115C.C 
12cc.c 
l 2 l C . C  
12io.c 

124C.C 
12?0.C 

1 l e c . c  

1lec.c  

1 l eo . c  

CL SLN * OV2 

2 7 - 7 2  * 16.573 
26.15 * 16.951 
2 4 - 5 2  * 16.535 
23.SE * 16.525 
23.4C * 16.518 
23.21 * 16.911 
23.41 * 16.520 
23.51 * 16.527 
2 4 . E 5  * 16.934 
2 t . C 7  * 16.556 

26 . t t  * 16.564 
25.31 * 16.546 
24.26 * 16.533 
23.55 * 16.525 

23.31 * 16.524 
23.24 * 16.522 

2 3 . 7 7  * 16.530 
24.58 * 16.541 
25-65 * 16.957 
i7 .CE * 16.579 

i 7 . 2 5  * 16.5EO 
25.80 * 16.955 
24.62 * 16.544 
2 3 - 1 5  * 16.534 
2 3 . 3 2  * 16.525 
23.25 f 16.529 
23.57 * 16.534 
24.26 * 16.543 
i5 .2 t  f 16.55E 

* 

* 

* 

2 6 . 5 4  * 16.57e 

2 7 . ~ 1  * 1 6 . 5 5 8  
f 

2 6 - 2 2  * 1 6 . 5 7 4  
iC.C4 * l t . 557  
i4.OE * 16.545 

23.25  * l t . 536  

23.5E * 1 t . 5 4 7  
i3.42 * 16.535 

26.C6 * 16.579 
2 4 . 8 7  * 1 6 . 5 t 0  

i C . E f  * 1 6 . 5 5 1  

24.41 * 16.557 
2 3 . t 7  * 16.548 
2 3 . 3 0  * 16.544 
2 3 . 3 3  * 16.945 
23.75 * 16.551 
2 4 - 5 2  * 16.563 
2 5 . t 2  * 16.580 
2t.55 * 17.0C3 

2 3 . 4 i  * 16.5?8 

* 
25.50 * 16.571 

* 
€ C I T E  TllHE C k  SLN * O b 2  

PARKING  ORBIT T O  1.1 JUPITER RADII  CIRCULAR  PARKING  ORBIT 

U I k F 2  PHI2 PLPI-A2 

6.056 102.967 * -10.888 
6 . 2 5 6  103.612 * -12.065 

5.835 102.071 -9.443 
5.544 102.432 * -10.014 

5.775 101.927 * -9.172 
5.764 102.043 * -9.212 
5.791 102.436 -9.571 
5.862 103.108 -10.264 

* 

6.14C 1'25.216 * -12.741 
5.578 104.052 * -11.317 

* 
6.214 1C5.356 * -13.151 
6.045 1C4.877 * -12.147 

5.848 104.309 * -11.074 
5 .923  1C4.505 * -11.462 

5.818 104.343 * -11.001 
5.833 104.632 * -11.249 
5.852  105.175 * -11.827 
5.956 1C5.969 * -12.757 
6.14E 106.995 * -14.066 
6 - 3 4 5  108.194 * -15.768 

* 
6.165 107.262 * -14.340 
6.35E  1C7.744 * -15.480 

C - C Z E  106.874 * -13.509 

5.887 1'26.599 * -12.787 
5.535 106.644 * -12.995 

5.885 106.173 * -12.898 
5 . 9 2 9  1C7.192 * - 1 3 . 3 4 6  
E.Cl5 1C7.841 * -14.136 

6 . 3 4 3  109.761 * -16.846 
6.156 1C8.707 * -15.292 

* 
6.306 105.480 * -16.484 
t.514 109.920 4 -17.767 

6.146 IC5.107 * -15.521 
6.034 108.847 * -14.868 
5.965 108.750 * -14.535 
5.95C lC8.840 * -14.517 
5.977 105.135 * -14.821 
6.C52 109.662 -15.479 
6.174 110.381 * -16.491 
t.345 111.293 * -17.887 

* 
t.455 111.541 1-18.586 
6.276 111.192 * -17.488 
6.145 11c.929 I -16.708 
6.061 110.788 * -16.241 
6.025 l lC.813 * -16.096 
t.036 111.022 * -16.274 
t . 0 9 4  111.428 * -16.790 

6.356  112.799 -18.906 
t.20C  112.026 -11.660 

6.564  113.715 * -20.553 

k l k F 2  PHI2 4 L F b b 2  
* 

VEL2 @ E T A  

7.089  135.300 
7.241  145.160 

7.442  164.880 

7.501 394.466 
7.512 184.60C 

7 . 4 6 2  204.320 
7.396 214.180 
7.307 224.04C 

7.251  142.881 

7.525  172.461 
7.466 162.t01 

7.554 182.321 

7.525  20i.041 
7.471 211.901 
7.394 221.761 
7.295 231.621 

7.359  155.020 

7.493 1 7 4 . 7 4 ~  

7.375 1 5 2 . ~ 1  

7.553  192.181 

7.260 1 4 0 . ~ 2 5  
r .39 1 149 .a89 

7.559 169 -609 
7.490 159.745 

7.598 179.465 
7.609 189.325 
1.591 199.185 
7 -55 1 209.049 

7.400 228.765 
7.486 218.905 

7 . 2 7 4  131.178 
7.411 147.038 

7.596 166.758 

7.665  186.478 
7.644 116.618 

7.660 196.338 
7.630 206.198 

7 -50 2 225.918 

7 . 4 3 6  144.186 
7.549 154.046 
7.635 162.906 

7.722 182.tZt 
7.692 173.766 

7.727 193.486 

7.518 156.898 

7.576 21c.05e 

7.707 203 .346  
7 . 6 5  213.206 
7.602 22?.066 
7 -520 232.926 

V E L 2  @ E T )  

E C C E  

0.7c5 
C . 7 2 C  

C . t S 4  
O . C E C  

C . t l 5  
C.6el 

C . t E C  
c.ts4 
C . 7 C 5  

c.711 
C.65E 
C . t E 5  
C . t E ?  
( . t E C  

C. tE5 
0 . t 5 i  
c.7c2 
c.71: 

0.7C? 
c.717 

C.C5? 

C . t E i  

C . t E 4  
c . t sc  
C . t S S  
c . 7 1 1  

0.7C9 
C . 7 i d  

C . t S 7  
c .c 15 

C . C E i  
C . t E 4  

C . C E 2  

c .?C i 
c . t 5 t  

0.7c2 
c . 7 1 5  

c.ts2 
C . t E t  
C.tEI 
C . t E 4  

C . t S 4  
C . 7 C 4  
C . 7 1 i  

E C C E  

c.cel 

o . t e l  

c.teE 

c . t e l  

c . t e e  

c . t e 7  

R M  LO 

; . l e ?  
2.1c1 
i.Cl2 
1.515 

1.ccc 
c.554 
C . 5 7  i 
c .54 f 
c .51c 

i .a55 
2.145 

1.5t.2 
1.EtC 

C.557 
1.7cc 

'C.55E 
C . S i ?  

] . e 2 2  

c.se? 

c . e 7 t  

i . lS?  
i . l C f  
i.Cl2 
1.515 
l.El! 
c .555 
c.5sc 
c .565 
C.S?i 
C.E5! 

i . 2 4 2  
2.1?4 
i.Ct 1 
] . S t 5  
] . E t 5  

C .55! 
1 . i 6 2  

C.57E 
c.5sc 
c.512 

i . l l C  
i . 2 C i  

i .Cl5 
1-41: 

( . < S f  
1.Ell 

C.SEC 
C.562 
C.5ii 
c . eEz  

R M  IO 

V E L l  A L P H A 1  * PHI1 * 
3 t . 4 9 e  20.466 * -25 .013 
3e.526 16.195 * -33.925 

36.565 7.923 * -57.752 
3t.574 3 . 8 9 8  * -73.253 
3 ~ . 5 7 e  -0.073 * 269.681 
3e.576 -4.008 * 252.801 

?f.54@  12.018 * -44.667 

3E.556 -11.854 * 225.157 
? t . 5 6 e  -7 .528 * 237.745 

3E.535 -15.814 * 214.838 

3E.528  17.543 * -30.957 
3E.552 13.346 * -41.017 
36.565 9.234 * -53.286 

* 

3 1 . 5 1 ~  1.203 * -84.145 
2 ~ . 5 e 1  5.190 * -68.031 

3E.506 -2.746 * 258.099 

3E.57C -10.612 * 228.893 3E.50C -6.677 * 242.311 

3f.555  -14.574 * 217.870 
3E.53t  -18.594 * 208.799 

3E.555  14.916 * -37.021 
?E.53C 19.137 * -27.695 

3E.574 lC.782 * -48.383 

3f.555 2.712 * -78.254 
36.591  -1.255 * 264.526 
3E.554 -5.197 * 248.02$ 
3E.58t  -5.139 * 2 3 3 . 6 4 2  
?E.573 -13.1C4 221.724 
3E.55t  -17.118 * 211.953 

2f.532 2C.724 * -24.692 

? fa554  8.239 * -56.720 
3E.575  12.324 * -43.885 

31.608 0.232 * -88.986 
?€.6C4 4.214 * -71.995 

?€.6C7  -3.725 * 254.015 
3E.601 -7 .C74  * 238.723 
2E.591 - l l . t 4 1  * 225.869 
2f.57C  -15.651 * 215.325 

?t.563  18.038 * -30.013 
3E.585 13.859 * -39.769 

3E.61? 5.709 * -66.059 
31.602  5.754 * -51.678 

3E.615 1 .112  * -82.557 

3F.61t  -6.215 * 244.126 
?E.62C -2.256 * 260.219 

3E.556  -14.193 * 218.942 
36.608  -10.186 230.320 

3E.58C -18.265 * 209.589 

V E L l  A L P H A l  * PHI1 

* 

3 ~ . 5 e l  6.719 * -62.172 

* 
38.555  16.402 * -33.367 

* 

* 

VINFl 

12.950 
14.861 

11.285 
9.963 
9.101 

9.119 
8.808 

9.968 
11.231 
12.796 

11.794 
13.542 

10.35'3 
9.330 
8.845 
8.964 
9.654 

10.804 
12.290 
14.022 

14.266 
12.431 
10.865 
9.671 

8.858 
8.969 

9.344 
10.338 
11.711 
13.375 

15.007 
13.098 
11  -425 

9.179 
8.839 
9.108 

11.183 
9.928 

12.756 

13.790 
12.024 
10.546 

9.466 
8.907 
8.950 
9.580 

10.693 

13.905 
12.167 

V I h F l  

10.079 

ov 1 

10.751 
9.235 

7.053 

6.291 
6.479 

6.491 
7.056 

9.116 

8.360 
9.696 

7.322 
6.629 

6.391 
6.314 

6.844 

8.731 
7 -640 

10.076 

10.270 
8.838 
7.683 
6.855 

6.322 
6.394 

6.638 
7.312 
8.303 
9.565 

10.810 
9.350 
8.088 

6.530 
6.310 
6 . 4 8 3  
7 .O30 

9.086 
7.912 

8.531 
9.892 

6.719 
6.354 
6.382 
6.794 
7.561 
8.63A 
9.983 

cv  1 

7.986 

7.947 

7.133 

7.458 



E C L T E  

112 1 
1 5  

1 1 4 6  
5c 

1 1 7 1  
i 5  

1 1 5 t  
C 

122 1 
373 

E C P T E  

I 1  I H E  

11lC.C 

115C.C 
11EC.C 

12cc . C  
1 2  10 .c 
1220.c 
1230. c 
1240. C 
125C.C 
12t0.C 

1 1 S C . C  
1 2 C O .  c 
121c  .c 
12io.c 
l 2 1 0 . C  

125C.C 
1240.C 

12tC.C 
1270.C 
12eo .c 

121c.t 
122O.C 

1240. C 
123c.c 

125c.c 
1260. c 
1270 * C 
12ec.c 
129c. c 
13oo.c 

l i 4 C  . C  
1250.c 
12tc .c  
1270. C 
128C.C 
1290. C 
13co.c 

132O.C 
131C.C 

1320.C 

12 tc .c  
127c.c 

1250. c 
1 x 0 .  C 
131o.c 
132o.c 
1310.C 
1340.C 
13CC .C  

T I  I W E  

12ec.c 

Cb SLW * * 
* 

26.CC * 
2 7 . 4 1  * 
24.8C * 
2 3 . 5 2  * 
23.40 * 
23-25 * 
23.57 * 
24.22 * 
25.21 * 
26-45 * * 
28.C€ * 
26.52 * 
24.22 * 2 5 . 2 2  * 
23.57 * 
23.?C * 
23.44 * 
24.E4 * 
23.96 * 
2t.Ci * 
2t.71 * 
21.0E * 
24.56 * 
2 5 . t t  * 
23.1€ I 
23.37 * 
i3.15 * i 3 . 3 t  * 
24.50 * 
25.59 * * 
i 7 . t t  * 
2 6 . l i  * 
2 4 . 5 1  * 
24.04 * 
23.49 * 
23.5€ * 23.34 * 
24.21 * 
25-15  * 
26.47 * * 
2 8 . 2 6  * 
26.7C * 
i 5 . 3 i  * 
24.35 * 
2 3 . t t  * 
23-36 * 
23.4i * 
23.Si * 
24.E3 * 
i 6 . C i  * 

C b  SLP * 

* 

* 

D b2 

17.cc9 
16.586 
1 6 . 5 7 0  
It. 559 
l t . 5 5 3  

It. 557 
10.552 

1 6 . 5 6 1  
16.582 
17.CC4 

17.c25 

16. 5E4 
17.003 

16.571 
16.563 
16.561 
16.563 
16.571 
16.585 
17.cc5 

11. C5C 
17.022 
17.ccc 
16. 585 
16.575 
16.  $70 
16.571 
16.577 
1 e . s e s  
17.007 

11.C42 
17.017 
17.CCO 
16.987 
16.5E1 

16.5E4 
16.980 

It. 554 
1 7 . C l C  
11.033 

17.036 
17.C63 

17. C15 
17. oc1 
16. 592 
16.985 

11.000 
16.952 

17. C14 
17.C35 

Ob2 

b lhF2  PHI2  * PLPHPZ * 
6.614 113.445 * -20.644 
6.416 113.137 * -19.418 
6.261 112.880 * -18.509 
6.165 112.712 * -17.909 
6.111 112.692 -17.641 
t. lC5 112.826 * -17.691 
6.146 113.133 * -18.073 

6.376 114.271 * -19.902 
t.56E 115.063 * -21.392 

t.781 115.199 * -22.659 
6.566  114.943 * -21.310 
6 . 3 S E  114.707 * -20.275 
t.27.E 114.540 * -19.557 
t.ZC6  114.472 * -19.152 
6 . 1 8 3  114.550 -19.078 
6.207 114.768 * -19.324 
6.2EC 115.162 * -19.924 
6.404  115.106 * -20.879 
6.579 116.384 * -22.216 

6.551 116.814 * -24.636 
6.724 116.611 * -23.162 
t.535 116.413 * -22.010 
6.401 116.249 * -21.168 
6.311 116.167 * -20.644 
6.27C 116.191 * -20.438 
6.277 116.353 * -20.564 
6.333 116.652 * -21.023 
6.435 117.098 * -21.838 
t.557 117.676 * -23.028 

6.681 117.993 * -23.708 
6 .885  118.153 * -24.980 

6.532 117.852 * -22.751 
6.424 111.761 * -22.106 
6.365 117.757 -21.780 
6.355 117.861 * -21.776 

6.482 118.454 * -22.786 
t.393 118.094 * -22.109 

6.623 118.932 * -23.826 
6.817 119.521 * -25.259 

6.842 119.460 * -25.377 
7.062 119.514 * -26.766 

6.67C 119.346 * -24.305 
6.545 119.261 * -23.544 

6.44C 119.304 * -22.973 
6.46E 119.237 * -23.097 

6.461 119.475 * -23.176 
6.533 115.764 * -23.722 
6.656 120.164 -24.624 
6.832 120.661 -25.904 

LIFIF2  PHI2 * PlPh42 

t .nt  113.619 * -18.ao4 

* 

* 

* 

VEL2 @ E T A  

7.463 141.335 
7.583 151.195 
7.675 161.055 
7.74C 170.915 
7.779 180.775 

7.784 200.495 
7.793 190.635 

7.752 210.355 
7.699 220.215 
7.628 230.075 

7.494 1 3 8 . 4 8 ?  
7.619 148.343 
7.717 158.203 
7.790 168.063 
7.837 177.923 

7 -85 8 19 7 -643 
7.836 207.503 
7 -193 217.363 
7.732 227.223 

1.528 135 -632 
7.657 145.492 
7.761 155.352 
7.840 165.212 
7.894 175.012 
7.924 184.932 
7 -932 194.792 
7 -919 204.652 
7.885 214.512 
7.833 224.372 

7 -69 1 142.64C 

7.891 162.360 
7.806 152.500 

7.989 182.080 
7.951 172.220 

8 -00 5 19 1.940 
8.000 201.800 
7.975 211.660 
7.931 221.52C 
7.87i  i31.38C 

7 -139 139 - 7 8 8  
7.852 149.648 
7.942 159.508 
8.009 169.368 
8.053 179.228 
8.076 189.088 

8.062 208.808 
8.078 198.948 

8.027 218.668 
7.976 228.528 

VEL2 @ E T A  

7.859 187.783 

E C C E  

c.722 
C.7CF 
C. tS7 
C . t € S  

c .t E4 
C . t E 7  
C . t S i  
C .7C 1 
C.111 

0.714 
C.125 

C.7C2 
C.t5! 

c.ee5 
C.CE7 
C . t S 1  
c.t55 
c.71c 

c.ce5 

c . t e 7  

c . 7 3 t  
0.720 
c . 7 c 7  
C.657 
c. tsc 
C . t E 7  
C . t E i  
C . t S C  
0 . t 5 i  
c . 7 c 7  

c.127 
c.712 
C.1CI 
C.654 
C.tE5 
C.68E 

C.65t 
c.csc 

c.7c4 
c.71c 

c.1:9 

c .7cc  
C . t S 1  
c.c52 
c.ce5 
C.690 
c.cs5 
c.702 
c.713 

E C C E  

0.718 

R M I C  VELl  ALPHA1 * P H I l  * * 
2 . i E l  3€.565 19.586 * -26.926 
2.155 2E.592 15.387 * -35.996 
i .C th  3E.61C 11.262 * -47.038 
1 . 5 t d  : € . t 2 3  7.198 * -60.486 
I . @ 6 l  3E.631 3.186 * -76.292 

C.592 ?€.632 -4.763 * 249.823 
1.CCC 3€.634 -0.795 266.537 

C . 5 7 2  3€.625 -8.737 * 235.089 
C.541 3E.615 -12.743 * 222.823 
C-ESS 3€.6C1  -16.806 * 212.762 

2 . 2 5 5  ? € e 5 1 5  21.128 * -24.072 
2.2CE 3E.599 16.909 * -32.529 
2 . 1 1 2  9t.615 12.764 * -42.775 
2.Cld 9E.633  8.684 * -55.288 
1.511 2E.643 4.653 * -70.278 
I - E C '  36.647 C.660 * -87.128 
C - S S C  3€.647  -3.317 * 755.759 
( . S E C  3E.642 -7.295 * 240.115 
C.55: 31.634 -11.3CO * 226.989 
C.51: 3t.621  -15.356 * 216.154 

* 

* 
i . 3 4 i  9E.5el 22.662 * -21.422 
5.257 3E.607 18.424 * -29.337 

i . C 6 ?  3E.643 10.163 * -50.484 
2 . 1 6 2  31.627 14.261 * -38 .858 

1 . S t C  9t.654 6.117 * -64.571 

C.555 9t.662  -1.876 261.882 
I . E E 4  9E.66C  2.11'2 * -80.818 

C.5E7 ?€.655  -5.860 * 245.564 

C.53C 3E.642  -13.914 * 219.787 

2.211 3f.636 15.752 * -35.259 
i.IC! ? f a t 1 5  15.933 * -26.386 

i-ClC 3E.666 7.576 * -59.221 
2 -11?  ?€.65' 11.637 * -46.053 

I-SC! ?€a674  3.555 * -14.803 
1-CCC 3f.677 -0.441 * 268.086 

C.574 31.671 -8.435 * 236.226 
C-SS? 3€.676 -4.430 * 251.229 

C . 5 4 3  3€.662 - 1 2 . 4 8 0  * 223.679 
C.5C2 ?€.65C -16.589 * 213.382 

2.26C 3E.646  17.238 * -31.941 
2 - 2 5 ?  3E.623 21.438 * -23.646 

i . l t 2  3 6.666 13.106 * -41.974 
i.C6C 3€.67€! 9.029 * -54.239 
1.5!? 36.687 4.996 * -68.987 

C.557 3€.692 -3.007 * 257.111 
1 -84?  36.692 0.990 * -85.713 

( . S t 4  :~.652  -5.865 * 231.452 

* 

* 

C"iE2  3€.6e5 -7.013 * 241.304 
C.555 36.682 -11.053 * 227.855 
C.51E ?€e671  -15.151 * 216.783 

R H l C  VELl  ALPHA1 * P H I l  
* 

V I h F l  

14.501 
12.656 
11.064 

9.823 
9.059 
8.876 

10.252 
9.299 

11.613 
13.272 

13.316 
15.228 

11.624 
10.243 

9.290 
8.886 
9  -09 1 
9.866 

11.098 
12.666 

13 - 9 9 1  
15 -969 

12.220 
10.716 

9.593 
8.978 

9.542 
8.961 

10   -626 
12.092 

14.696 
12.845 
11.235 

9.961 
9.149 
8.911 
9.284 

10.204 
11.552 
13.215 

13.495 
15.410 

11.793 
10.381 

9.395 
8.941 

9.837 
9.098 

11.051 
12 020 

V I h F l  

ov 1 

10.460 
9 .O 10 
7.826 
6.958 
6.452 

6.608 
6.334 

7.252 
8.226 
9.485 

11.051 
9.519 
8.234 
7.246 
6.602 
6.340 
6.473 
6.987 
7.850 
9.017 

11.662 
10.056 

7.577 
8.678 

6.804 
6.399 

6.769 
6.389 

7.514 
8.582 

10.6 17 
9.154 
7.949 
7.052 
6.510 
6.356 
6.599 
7.219 

9 -440  
8.181 

11.200 
9.660 
8.359 

6.671 
7 * 346 

6.376 
6.477 
6.968 
7.817 
8.982 

O V l  



TABLE XI. - Concluded.  TABULAR DATA FOR  TRAJECTORIES  FROM 1.1  EARTH  RADII  CIRCULAR 

L C b T E  T l  I M f  

I 2 4 6  12EC.C 
? 4 €  125C.C 

I3CC.C 
131C.C 
1IiC.C 
133c .  c 
1340.C 
13LC.C 
13tC.C 
137C.C 

l ; i l  I31C.C 
L L :  132C.C 

133C.C 

135C.C 
134c.c 

1‘tC.C 
137C.C 
138C.C 
139C.C 
14cc.c 

1;5t   132C.(  
2 5 E  1340.C 

135c.c 
13tO . C  
137C.C 
13EC.C 
135c. C 
14CC. C 
141c .c  
14ic. c 

l I i l  I3fC.C 
2 7 3  I3tC.C 

13iC.C 
138C. c 
135C. ( 
14CC.C 
141C.C 
142C.C 
I43C.C 
144C.C 

114f 126C.C 
i 4 f  I3SC.C 

14CC.C 

14iC.C 
1410.C 

142C.C 
144C . C  
1 4 5 C . C  
1 4 t c . c  
1410.C 

.- ~ 

Ck S L P  OV2 * 
* 

28.85 * 17.085 
27.25 * 17.C55 
2 5 . 8 2  * 17.c33 
2 4 . 1 c  * 1l.Clt 
23.85 * 17.cc: 
2 3 . 4 5  * 17.0CC 
23.41 17.0CO 

24.51 * 17.015 
23.71 * 17.CO6 

25.55 * 1 7 , 0 3 7  

il.t?i * 17.C76 
2 6 . 3 1  * 17.C51 
i5.CS * 17.C32 
24.15 * 1 7 . C l 8  
2 3 . 5 f  * 17.011 
2 2 - 3 5  * 17.C10 
23.C.2 * 17 .C14  

25.2c * 17.c41 
2 4 - 2 3  * 17.C24 

26.4s 11.Ct5  

2e.42 * 17.CS8 
26.85 * 17.C70 
25.51 17.C48 
24.46 * 11.C33 
23,76 * 17.C24 
23.43 17.020 
23.51 * 17.022 
24.CC * 11.03C 
2 4 . 1 5  * 17.C45 
i t . C 4  * 1 7 . c c 7  

iS.CI * 17.121 
27.35 * 17.090 

2 4 - 0 2  * 17.C45 
2 5 . 5 :  * l i . C t 6  

2 3 . 5 5  * l i . C 3 7  

23 .4 t  * 17.C31 
2 3 - 5 2  * 11.031 

23.81 * 17.037 
24.54 * 17.C50 
25.ti * 17.C7C 

2 7 . 5 t  * 11.112 
26.46 d: 17.C85 
2 5 . 2 1  * l l . C t 5  
24.2-5 * 17 .C51  
i 3 . t t  d: 17.C43 
2 3 . 4 6  17.C41 

24.27 * 17.CSb 
2 3 . C t  * 17.C45 

25.24 * 17.c73 
2 6 - 5 2  * 17.CSE 

* 

* 

* 

* 

* 

PARKING  ORBIT T O  1.1 JUPITER RADII  CIRCULAR  PARKING  ORBIT 

LINF2  Pb12 * bLPHA2 
I * 

7.24C 120.882 * -28.521 

6.814 120.731 * -25.832 
l . C O 4  120.817 * -27.017 

6 . 6 7 3  120.669 * -24.96C 
6 .578  120.637 -24.396 
6.533 12C.675 -24.151 
t . 536  12C.797 * -24.227 
t.55C 121.027 * -24.646 

6.054 121.774 * -26.547 
t . 6 5 6  121.355 -25.412 

r( 

7.171 122.C73 * -28.634 

t.8C7 121.982 * -26.352 
6.966 122.030 * -27.337 

6 .655  121.958 * -25.678 
t .632  121.977 -25.315 
6.615 122.069 * -25.274 
6.655 122.242 -25.560 

t . 8 8 2  122.855 * -27.186 
t . 7 4 2  122.510 * -26.196 

7.C7t? 123.277 -28.564 
* 

7 .344  123.226 -30.221 
7.122 123.226 -28.815 

6.819 123.196 -26.941 
t - 5 4 7  123.210 -27.725 

6 - 7 C 7  123.278 -26.306 
6.738 123.211 * -26.466 

6.795 123.624 * -26.975 
6.726 123.413 * -26.473 

6.918 123.914 * -27.834 
7.CS5 124.267 * -29.062 

7.284 124.339 * -30.280 
7.522 124.292 * -31.790 

7.043 124.354 * -29.081 
6.54e 124.357 * -28.188 

6.BC2 124.428 d: -27.330 
6.851 124.377 * -21.605 

t .8C3 124.533 -27.377 
6.855 124.696 -27.750 
t . 9 5 5  124.937 -28.479 
7.118 125.234 * -29.569 

7.243 125.417 -30.421 
i .451  125.366 * -31.724 

6.SbE 125.472 * -28.731 
7.C82 125.439 * -29.418 

6 . 5 C 3  125.521 -28.348 
6 . 8 8 6  125.603 4 -28.277 
6.421 125.738 * -28.534 
7.006 125.926 * -29.126 

7 . 3 4 3  126.462 * -31.410 
7 . 1 4 7  126.174 -30.081 

l I h F 2  PhI2 * PLFkb2 

I 

* 

VEL2 @ E T 4  

7 .783  136.931 
7.899 146.797 
7.993 15t .657  
8.066 16t .517  
8.116 176.371 
8.146 18t .231  
8.155 196.097 
8.146 205.957 

8.076 225.617 
8.119  215.817 

7.941  143.945 

8.122  163.665 
8.045  153.805 

8.179  173.525 

8.231  193.245 
8.214  183.385 

8.228 203.105 
8.209 212.965 
8.17? 222.825 
8.123 232.685 

7.995 141.094 
8.096 150.954 
8.178 160.814 
8.240 170.674 
8.282 180.534 
8.304 190.394 
8.309 200.254 
8.296 210.114 
8.267 219.974 
8.224 229.834 

8.149 148.102 
8.044 1 3 8 . 2 4 ;  

8 -234 157.962 
8.301 167.822 

8.376 181.542 
8.348 177.682 

8.387 197.402 
8.380 201.262 

8 -32 1 226.982 
8.358 217.122 

8.290 155.110 
8.201 145.250 

8.360 164.911: 
8.412 174.83C 

8 .462  194.55C 
8.446 184.690 

8.462 204.410 
E.446 214.270 

8 . 3 7 3  233.990 
8.416 224.13C 

V E L 2  P E T b  

ccc E 

c.741 
c .125  
C.712 
C.7C1 

C . C 5 I  
c . t s5  

c . t s 4  
C.C51 

C.7C1 
c.7 IC 

C.131 
C.711 
C . l C t  
C . C S €  
C.C5? 

C . c 5 4  
C . t S . 2  

C.t5S 

c .1ic  

C.723 
C . i : C  

0.111 
c .7c2  
C . C S C  
C.tS4 
C . t S 4  
c . tse 
C J C t  
c.111 

C . 7 4 5  
c . 1 2 9  
C.1IC 
0.7CC 

c.ese 
C.655 

c . e 5 5  
C . t S E  
c.7c4 
c . 7 1 4  

C.iIC 
C.722 
c.711 
O . l C ?  
C . t S E  
C . 6 5 6  

c . 7 c 2  
C . t S E  

c . 7 2 4  
c.712 

E C C E  

c . 7 c e  

R M I C  VEL1  ALPHAl * PHIL V1h * * 
8F1 cv1 

2 . 4 c c  
;.?C€ 
2.211 

;.cc: 
2 . l C T  

1.E9:- 
c . 5 s 5  
( . ( E 6  
C .S t t  
C.532 

; .:5t 
2.255 
2.156 
i .C5? 

l . C C (  
I .S4? 

c . s 9 1  

c.545 
c.575 

C.5(4 

i .4c4  
i . ? O E  
2 . i C l  
2 .102  
1 .552  

C.SSi 
1.E75 

C.55i 
C . 5 1 2  

C.Sl5 

i.4!1 
i . ? 5 t  
2 . i ’ t  
2.152 
i . c 4 i  
1.525 
C.555 
C . S E 5  
C . 5 t i  
C.523 

2 . r c 4  
i .?C5 
2 .2c 1 
2 .CSi 
1.575 
1.E6l 
C.55d 
C.57t 
c . 5 4 t  
C.505 

R M  IC 

? E s t 3 2  22.936 -21.093 
36.655  1e.719 * -28.873 
3E.675 14.570 * -38.218 

31.7CC 6.431 * -63.479 
?€.69C  10.418 * -49.623 

?€.7C@  -1.589 * 263.142 
31.70C  2.415 * -79.618 

3E.7C1  -9.633 * 232.321 
3f.692  -13.722 * 220.423 

36.6C5 ZC.155 * -26.026 
3 f . 6 8 5  16.029 * -34.752 
?1.7C1 11-923 * -45.360 

31.721 3.836 * -73.711 
3€.713 7.863 * -58.312 

36.724 -0 .114 * 269.247 
36.724  -4.186 * 252.287 
36.72C -8.220 * 2 3 7 . 0 8 4  
36.712  -12.301 * 224.317 
? € . l o ;  -1C.454 * 213.828 

2E.675 21.666 * -23.378 
3E.696 17.484 * -31.550 
96.713 13.363 * -41.425 

3 t . 7 3 5  5.252 * -68.060 
3E.72t 5.290 * -53.500 

36.740  1.234 * -84.679 
31.741  -2.780 * 258.110 
3 f . 7 3 8  -6.e13 * 242.140 
2 E . 7 3 2  -l0.@86 * 228.490 
Ef.723  -15.026 * 217.231 

3 E . 7 0 7  18.936 * -28.518 
2 t . 6 1 5  23.135 * -20.901 

2 1 . 7 3 5  10.113 * -49.035 
31.725 14.795 * -37.792 

3 1 . 7 5 t  2.639 * -78.718 
36.745 t.665 * -62.712 

2 t . 7 5 8  -1.380 * 764.063 
3 t . 7 5 6  -5.413 * 247.468 
3 t . 7 5 2  -$.479 * 232.945 

3e .7ot  -5.596 * 246.669 

* 

* 

* 

1t.741  -13.606 * 22c.e69 * 
21.71e 2C.3E4 * -25.014 
3f.737  16.232 * -34.432 
3 E . 7 5 2  12.131 * -44.906 
31.763 8.072 * -57.696 
3 8 . 7 7 1  4.C35 * -72.949 
2 t . 7 7 4  0.015 * -89.940 
31.174 -4.017 * 253.044 
36.771 -8.080 * 237.688 
26.7t4  -12.195 * 224.758 
?€.755  -16.391 214.120 

V E L 1  A L P H A l  * PHIL 
* 

16.136 
14.166 
12.383 
10.862 

9.708 
9.050 
8.988 

10.595 
9.531 

12.056 

14.854 
13.001 
11.379 
10.082 
9.235 

9.291 
8.955 

10.187 
11.527 
13.196 

15.556 
13.642 
11.933 
10.510 

9.490 
9.000 
9.121 
9.834 

11.037 
12.609 

14.304 
16.270 

12.51  7 
10.984 

9.909 
9 .121  
9 .025  

10.591 
9.542 

12.053 

14.981 
13.128 
11.498 
10.186 

9.314 
9.004 

10.194 
9.314 

11.531 
13.210 

VlhF1 

11.801 
10.191 

8.801 
7.681 
6.880 
6.446 

6.762 
6.406 

7 A 9 2  
8.555 

10.745 
9.275 

7.135 
8 .os4  

6.385 
6.566 

6 . 6 0 3  
7.207 

9.426 
8.163 

11.320 
9.775 
8.463 
7.432 
6 -134  
6.413 
6.492 
6.966 
7.807 
8.973 

10.301 
11.913 

8.903 
7.768 
6.949 

6.430 
6.492 

6.769 
7.489 
a.553 

10.848 
9 . 3 7 3  
8.141 
7.206 
6.618 
6.416 
6.618 
7.212 
8.166 
9.437 

cv 1 



CJl 
0 

1 3 i  1 14CC. C 
i 2 I  1415.( 

14LC.C 
1 4 s c . c  
144C.C 
14CO.C 
14tO.C 
147C.( 
14EC.C 
145C. ( 

C L  SLP * Ob2 
01 
li 

2 8 - 5 5  * 17.134 
2 6 . 5 7  * 17.1C5 
25.63 * 17.C82 
i 4 . 5 i  (i 17.Ctb 

i 3 . 5 C  * 17.C52 
23.e: (r 17.C56 

i4 .C '  * 17.C-52 
i 3 . 5 i  * 17.C54 

24.85 * 1 7 . C 7 7  
i t .C5 17.1CC * 

b I h F 2  P H I 2  P L F I - A 2  
t 

7.621 126.311 * -33.149 
7.34E 126.400 * -31.743 
7.221 126.455 -30.641 
7.051 126.503 * -29.848 
7.005 126.552 * -29.356 
6.975 126.624 -29.174 
6.992 126.733 * -29.312 
7.06C 126.888 0 -29.783 
7.1E2 127.087 * -30.601 
7.355 127.328 * -31.709 

* 

VEL.? @ E T b  

8.253 142.399 
8.345 152.259 

8 .47 t  17  1.979 
8.419 162.119 

8.515 181.839 
8.536 191.699 
8.542 201.559 
8.532 211.415 
8.507 221.279 
8.471 231.137 

E C C E  

c.742 
0 . l iE  
C.716 
C . l C 7  
c . l C  1 
C . C 5 E  
C . t S 4  
C . 1 C '  
c.71c 
c.721 

RM IO 

2 . 4 5 2  
2.354 
i.25c 
2 . 1 4 2  
2 . c 5 s  
1.Sli 
C .S4 i 

C . S F €  
c . 4 2 c  

c . s e 4  

VEL 1 

3E.724 
3C.745 
3C.765 

3 C. 786 
2E.777 

3C.792 
9E.7$C 

3E.7.94 
3 C .784 
3C.776 

ALPHA1 * P H I 1  * 
* 

21.828 * -23.235 
17.660 * -31.319 
13.546 * -41.083 

9.477 * -53.017 
5.435 * -67.436 

-2.621 * 258.802 
1.406 * -83.968 

-10.791 * 228.515 
-14.970 * 217.516 

-6.6e5 * 242.720 

* 

bihf1 

15.67 1 

12.046 
10.613 

9.574 
9.059 
9.155 
9.851 

11.049 
12.628 

13.760 

c v 1  

11.415 
9 .868 
8.548 

b.791 
7.505 

6.514 
b.452 

6.977 
7.815 
8.988 



EOtT E 

1 E t  
1aE 

2 2  1 
15C 

ic. 

125 
d L  

i 7 i  
1CC 

3 C i  
7 5  

ECLT E 

T T l M E  

25o.c 
26C.C 
2iC.C 
280.  c 
250 . c  
3CO.C 
31C.C 
3 i O . C  
310.C 
340.C 

25C.C 
3co.c 
2 l C . C  
2 i C . C  
3 3 c . c  
3 4 0 .  C 

3co .c  
3 : c  .c 

37o.c 
3EO.C 

3 1 0 . (  
320.C 
2 3 c . c  
340 .C  

3tO.C 
35c.c 

310.C 
3 E O . C  

4 c c  . c  
3 9 c   * c  

34c   * c  
350.C 
3 t o . c  
370.c 
3EO.C 
390 .C 

410.C 
4C0 . C  

420.C 
430  .( 
310.C 
3 t C . C  

290.C 
? E O . (  

4 c c .  c 
410.C 
420. ( 
430.C 
440. C 
45c .c 

Ck SLP * 
€6 .84  * 
81.98 
78.31 * 
75.76 * 
74.18 * 
73.11 * 
7 3 . 3 E  * 
73.14 * 
13.31 * 
7 3 . 4 t  * 
7 2 . 3 t  * 
66-39 * 
t 5 . 4 t  * 
t 2 . 5 :  * 
t3.55 * 
62.26 * 
t2.52 * 
t i . 4 5  * 

t4.04 * 
t 3 . 4 E  * 

t 3 . t 5  * 
6 7 . E l  * 
tC.46 

57.c1 * 58.20 * 
56.5E * 
5 t . 7 3  * 
51.2: * 
5 7 . S t  * 
58.12 * * 
tO.C1 * 
56.61 * 
54.cs * 
52.52 * 
5 l . f l  * 
51.8C * 
53.02 * 52.26 * 
53.4c 
54.75 

57.45 * 
53.73 * 
5 0 . E €  * 
48.53 * 
41.6C * 
47.52 * 
49.56 * 
50.5.5 * * 

* 

* 

* 

4 7 . 8 8  * 

48 .62  * 

TABLE XU. - TABULAR DATA FOR TRAJECTORIES FROM 1.1 EARTH RADII CIRCULAR 

PARKING ORBIT  TO 1.1 SATURN RADII CIRCULAR PARKING ORBIT 

0 v 2  

45.71c 
44.363 
43.183 
42.065 
41.005 
39.565 
38.520 

35.745 
36. E24 

38.159 
31.277 

35.113 
3 6 . 4 7 1  

34.576 
3 4 . 2 4 1  
33.492 
32.723 
31.929 
31.119 

3 4 . E t 3  
34.129 

32. €51 
33.46f 

31.661 
32.255 

31. C55 

25.777 
30.42 5 

29.  IC3 

30. 876 
31.425 

29.864 
3C.365 

29.4C3 
2E. 912 
28.355 
27. e6E 
27.305 
26.126 

28.625 
29.1CC 

28.2CE 

21.41E 
21.018 
26.6C5 
26.170 

25.22C 

3 7 . 8 8 1  

27.810 

25.7ca 

k INF2 

55.323 
t C . 8 4 6  

57.935 
56.646 

54.182 
55.4c4 

52.956 
51.71C 
5G.443 
45.144 

50.987 
52.C42 

50.01E 
49.1CC 
46.2C3 
47.302 
46.315 
45.424 
44.432 
43.41C 

41.165 
4 6 . 0 6 4  

46.350 

44.c94 
44.84C 

43.32 E 
42.531 

4C.625 
41.646 

43.102 
43.801 

42,455 

41.213 
4C.577 
39.901 
35.2CS 
3E.465  
37.685 

40.206 
4C.822 

35.657 
39.132 

45.584 

41.833 

3e.614 
3 8 . 0 ~ ~  
31.527 
3 t .539 
36.31C 
35.642 

Pk12 * 
2.509 * 
2.269 * 2.313 

2.311 * 
2.962 * 
3.415 1 

4.536 * 3.947 * 
5.164 * 
3.676 * 
3.462 * 
3 . 4 0 1  * 
3.400 * 
3.695 * 
4.C25 * 
4.961 * 4.454 * 

6.141 
5.530 * 

* 
4.620 * 
4.308 * 
4.136 * 
4.263 * 
4.515 * 
4.676 
5.327 * 
6.430 * 5.851 * 

5.210 * 
4.959 * 
4.651 * 
5.057 * 
5.345 * 
5.136 * 
6.746 * 6.200 * 
7.340 * 
6.194 * 
5.637 * 
5.630 * 
5.573 
5.655 * 
5.066 * 
6.604 * 6.167 * 
7.098 * 
7.656 * 

2.608 * 

* 

4 . 1 4 8  * 

* 

4.686 * 

* 

VEL2 B E T b  

59.716 76.360 
61.167 66.500 

57.065 96.060 
55.602 105.94C 
54.540 115.000 

51.944 135.520 
53.258 125.660 

49.222 155.240 

52.315 66.620 
51.315 70.660 

49.460 90.400 
40.545 106.260 
47.607 110.120 

4 5  A 1 3  131 -040 
4 6  -63  1  121.900 

43.449 157.560 

41.425  74.506 
46.254 64.126 

45.907 94.306 
46.654 64.446 

44.361 114.026 
45.158 104.166 

43.500 123.006 
42.128 133.146 
41.027 141.606 
40.004 153.466 

43.985 7c.493 
43.346 8 0 . 3 5 3  

42.121 100.073 
42.733 90.213 

41.490 109.933 
40.623 119.793 
40.108 129.653 
39.35  1 139.513 
30.544 149.373 
37.690 159.233 

40 -38 2 76.260 
40.919 66.400 

39.362 95.960 
36.866 105.640 
30.314 115.700 
31.725 125.560 
37.006 135.420 
36.399 145.260 
35.661 155.140 

58.358 ~ t . z z o  

50.601  145.380 

50.314  88.540 

44.548  147.100 

39.802  86.120 

ECCE 

4 . 5 E E  
4 . t 4 3  

4 .465  
4 . 5 S t  

4.014 
4.265 

3 . 7 3 c  
3.425 
3 . l i E  
2 . E 3 7  

3.5.55 
? . t ? ?  
? . t i 4  
3.551 
3 . 4 2 5  
3 . 2 5 5  
3 . c t c  

i . t 4 2  
i . 4 ? 3  

3.144 
3.c43 

3 . l E C  
3.155 

2.577 
? . G E E  

2 . 8 3 t  
2. t74  
i . 5 C . 2  
; . ? i t  

2 . 7 3 5  

2.751 
2 . E i C  

2 . t . 2 4  
; . i i ?  

2 . 5 C 3  
i . 3 6 i  
2 . 2 2 4  
S . C E C  

2.353 
2.461 

2.52E 
2 . 5 2 5  

2 . 4 5 5  
2.43C 

2.231 
2.342 

2.122 
2.cc2 

; . e f t  

2 . 8 ~ 3  

RHIO 

l.CC5 
1.532 
1 - 4 4 :  

C.5fE 
1 .ccc 

C.558 
c.512 
c . E 5 7  

c.72e 
c . 7 5 4  

1.543 
1 .t 15 

1 .4 tc  
1 . 3 7 2  

c .st  2 
c .5SC 

c.52 1 

C.EOS 
C . E t E  

C.14t 

1.555 
1 . c t  c 

1.51c 
1 . 4 3 1  
C.55' 
C.982 
c.55c 
c.sc5 
C.E51 
c . 7 5 2  

1.57c 
1 . C 4 5  

1 . 4 E 5  

C .555  
1 . 4 0 2  

c . S ? t  
c ,972 

C.EE5 
C . 8 3 4  
c . 7 7 t  

1.622 
l . t S 2  

1.462 
1.545 

1.ccc 
C .485 
C .sc 1 
C.522 
C.El1 
c . e l E  

VEL 1 ALPHA1 * P H I l  

13.01C  24.311 * -50.733 
71.762  15.679 * -63.752 
7C.65t  7.401 * -77.263 
tS.593  -0.482  269.156 
tE.561  -1.960 * 256.016 

tC.507  -21.564 * 232.696 
6 5 . 4 5 9  -27.632 222.912 
t ' . 3SE -33.166 : 214.369 
63.321  -38.213 * 207.026 

* 

67.537  -14.997 * 243.768 

* 
65.754 23.694 * -46.731 

t'm22C 7.624 * -75.604 
t 4 . 9 6 1  15.576 * -61.996 

t2.756  -7.107 * 256.573 
C 2 . 0 7 3  -13.635 * 244.051 
61.320  -20.101 * 232.644 
6C.55e  -25.901 * 223.034 
55 .760  -31.223 * 214.555 
51.945  -36.063 * 201.260 

61.934  20.131 * -53.090 
62.571  26.441 * -40.266 

61.345  12.164 * -66.627 

6C.216  -2.635 * 264.166 
6C.775  4.567 * -61.076 

55°C -9.431 * 251.416 
54.042  -15.189 * 239.269 

57.16C -27.147 * 219.313 
53.080 -32.141 * 211.435 

5C.341 24.615 * -44.364 
5E.06S 16.639 * -57.670 
5E.415  9.C15 * -71.651 

o r . 5 0 6   0 . ~ 5 5  * -69.891 

* 

58.41C -21.696 * 228.612 

* 

51.973 1.767 -66.370 

53.037  -11.525 : 246.426 
57.51t -5.C86 * 259.503 

55-99?  -23.111 * 224.675 
Et.527  -11.534 * 234.760 

55.42e  -2e.248 * 215.996 
5 4 . 8 3 8  -32.957 * 200.566 * 
5 i . l C t  29.C36 * -36.026 
56.722  21.040 * -46.674 
C t . 3 t l  13.398 * -62.475 
56.015  6.109 * -77.051 
55.653  -0.802 * 266.276 
55.269  -7.316 * 254.307 
5 4 . 8 6 3  -13.424 * 241.637 
54.42t  -19.116 * 230.544 
53 .95 '  -24.367 * 221.011 
5 3 . 4 6 4  -25.215 * 212.671 

: 

V I  hF1 

47.489 
43.664 
41.313 
39.625 

39.539 
39.294 

40.333 

42.714 
41.451 

43.972 

37.155 
40.376 

34.937 

33.450 
33.736 

34.901 
33.922 

37.613 
36.197 

39.c35 

35.494 
39.C61 

31.194 
30.506 

31.456 
30.663 

32.665 
34.092 
35.591 

31.520 
34.571 

29.390 

26.495 
27.966 

30.906 
29.535 

32.425 
33.966 

34.272 

26.603 
26.262 

26.019 
26.612 
20.046 
29.525 
31.099 

32 .a4 E 

28.232 

30.851 

25.689 

DV1 

41.131 
37.602 
35.127 
33.607 
33.175 
33.411 
34.179 
35.261 
36.465 
31.706 

34.222 
31.114 
26.960 
27.041 
27.576 
20.019 

30.195 
31.555 
32.925 

29.521 
32.950 

26.996 
25.426 
24.776 
24.924 
25.674 

26.161 
26.021 

29.614 

26.644 
25.735 

22.639 
23.124 

22.41C 
22.005 
23.061 
25.154 
26.593 
20.062 

26.353 

22.661 
25.102 

21.120 
20.459 
20.579 
21.315 
22.465 
23.052 
25.336 

28.959 

T T l M E  C k  SLW * Db2 b lhF2  PHI2 1 bLPhb2  VEL2 BETA E C C E  R N I D  VEL1  ALPHAl * P H I l  V I h F l  C V 1  



ol tu 
t C b T E  11 IH E C V  SLP * * * 

51.6E * 
48.5C * 
46.17 * 
4 4 . 7 2  * 
44.11 * 
44.15 * 
44.77 * 
45.66 * 
46.7C * 
41.7L * 

46.84 * 
5 0 . 2 5  * 
44.14 * 
42 .25  * 
41.04 * 
41.4C * 
42.18 * 
43.21 * 
44.34 * 
4 5 . 7 7  * 
42.15 * 
40.51 * 
?9.C€ * 
38.53 * 
2E.46 * 

4o.cc * 2 5 . 1 2  * 
41.1E * 
42.3E * * 
45.1‘ * 
41.9C * 
39.3c * 
37.46 * 
36.42 * 
36.14 * 
36.48 * 
38.32 * 37.26 * 
39.51 * 
41.5C * 
38.55 * 
26-37 * 
34.92 * 
34.24 * 
3 4 . 2 4  * 
35.74 * 
3 6 . E f  * 
2e.12 * 

C b  SLH * 

* 

4 1 . 2 e  * 

* 

* 

34.e1 * 

* 

OV2 b I N F 2  PHI2 * * * 
6.181 
6.475 * 
6.313 * 6.321 * 
6.440 * 
6.688 
1.042 

8.002 * 
1.485 * 
8.580 * * 
7.794 * 
1.389 * 
7.136 * 
1.033 * 
7.012 * 
7.241 * 
1.526 * 
8.382 * 7.911 * 
8.923 * 
8.374 1 
8.019 * 
1.764 * 1.811 

8.061 * 1.850 * 
8.383 1 
8.799 
5 . 2 9 8  
5.864 * 

1 
9.430 1 
8.915 
8.673 * 
8.524 
8.520 * 
8.651 
8.903 * 
5.259 * 

10.236 
5.708 

10 .003 * 
9.599 * 
5.351 * 
5.254 * 
9.474 * 5.299 * 
9.764 1 

10.158 1 

L1.200 * 
10.640 

4 
pH12 

* 

ALPHA2 VEL2 eETA E C C  E  R M I C  VEL1  ALPHAl * P H I 1  * * 
54.862  25.384 * -40.088 
54.515  11.113 * -53.221 
54.296  10.387 * -67.503 
54.012  3.422 * -82.396 
51.710  -3.161 * 262.911 
53.385  -9.364 * 249.230 
53.031  -15.163 * 237.067 
52.646  -2C.559 * 226.560 
52.234  -25.558 * 217.598 
51.796  -30.171 * 209.966 

51.23C 2 9 . 6 4 7  * -32.065 
55.005  21.958 * -44.371 
52.18C 14.591 * -58.027 
52.563  7.582 * -12.749 
52.327  C.921 * -87.850 
52.069  -5.355 * 257.584 
51.784  -11.254 * 244.321 
51.411  -16.167 * 232.730 
51.129  -21.896 * 222.822 
5C.760 -26.653 * 214.410 

* 

* 
51.624 26.135 * -36.090 
51.452 18.742 * -48.903 

51 .091 4.963 * -78.188 
51.2eC 11.680 * -63.083 

5 C . 8 5 4  -1.397 * 266.637 
5C.661  -1.388 * 252.349 

5C.132  -18.263 * 228.627 

45.493  -27.695 * 211.421 
45.825  -23.153 * 219.312 

5(.4C6  3C.240 * -28.489 
5C.269 22,823 * -40.346 
5C.136  15.72C * -53.698 
4 5 . 9 9 6  8.946 * -68.381 
45 .84C 2.514 * -83.768 

45.455 -4.289 * 247.253 
45.662 -3.566 * 261.132 

45.232  -14.659 * 235.101 
4E.911  -19.675 * 224.152 
4 E . 6 5 7  -24.351 216.012 

45.221 26.835 * -32.490 
45.115 19.696 * -44.861 

4 E . 8 9 5  6.313 * -13.916 
45.013 12.811 * -58.116 

4 f . 5 5 5  -5 .601 * 255.676 
4 t .155 0.211 * -89.457 

4 t .411   -11 .085  * 242.318 
4f.2C7  -16.219 * 230.816 
47.973  -21.022 * 221.095 
47.717  -25.509 * 212.902 

VEL 1 ALPHAl * F H I l  

5c.412  -13.coe * 239.609 

* 

* 

* 

V I h F l  ov 1 

:i 1 
5C 4 c c .   1  

3 s c . c  

41C.C 

43c.c 
4 i c . c  

4 4 0 . C  
4 5 0 .  ( 
460 .C  
47C.C 
480 .C  

41C . C  
42C. ( 
43c.1  
44c.c 
45c .c  
4 6 0 .  C 
410.C 
4 f C  .( 
45c . c  
5C0.1 

4‘C.C 
450. ( 
4cc.c 
47C.C 
4 8 0  .c 
490 . C  
5cc .1  
5 1 0 . (  
5iO.C 
5 2 0 .  ( 

4 t C . (  
47C.C 
48C.C 
450 .C  
5CO.C 
51o.c 
5 i o . c  

540. ( 
530.C 

550.  C 

4 5 c .  ( 
5 c c .  c 
51C.  1 
520 . C  
520.1 

5 5 c . c  
C40.C 

5 6 0 .  ( 
5 7 0 .  C 
5 € 0  . C  

I l l H t  

26.   681 
26.321 
25.589 
25.660 
25.345 
25.010 
24.654 
24.273 
23.  e68 
23.439 

24.seo 
24.668 
24.388 
24.123 

23 .5E l  
23.291 
22 .585 
2 2 . 6 4 5  
2 2 .  25C 

23.216 
22.576 
22.755 

22.317 
22.539 

22. C80 

21.545 
21.245 
20.521 

21.540 
21.121 

21.358 
21.111 
2C.905 
20.118 
20.553 
2c.   3c4 
20.034 

20.458 
20. t 2 5  

2C. 3C6 
20.157 
20.002 

19.65C 
19.446 
19.22C 
18.575 

D L 2  

23. e60 

21.824 

21.538 

1s.  e 3 3  

37.62E 
31.143 
36.653 
36.256 
35.814 
35.351 

34.326 
34.851 

33.754 
33.145 

35.31C 
34.878 
34.4Et 
34.114 
33.143 
33.356 
32.542 
3 2 . 4 5 4  
32.007 
31.482 

32.826 
32.481 
32.161 
31.847 
31.522 
31.114 
3C.155 
3C.385 
29.535 
2 5 . 4 4 e  

3C.961 
3C.652 

3 c .   c 9 9  
3C.365 

25.826 
29.536 
29.22C 
28.875 

28.011 

2E.986 
28.130 
28.454 
2 f . 2 6 2  
28.015 
27.755 

27.14C 
27.466 

26.175 

2e .491 

2 6 . 3 ~ 2  

b I hF2  

82.083 
81.599 
81.212 
81.086 
81.023 
81.062 
81.183 
81 .366  
81.593 
81.849 

82.107 
81.525 
81.106 
80.835 
80.698 
80 - 6 1  3 
80.140 
80.880 
81.074 
81.306 

8 1   - 4 9   1  
80.916 
80.618 
80 .401 
80.301 
80.315 
80 .401 
80 .563 
80.166 
81.002 

81 .501 
80.886 

80.133 
80 .434 

19 .965 

79.948 
19.910 

80.062 
80.232 
80.443 

80.831 
80.288 
19.898 
19.650 
79.527 
19 .501 
19.513 

7 9 . 8 8 6  
19.105 

8C.105 

PLFkb2 

37.125 12.167 
31.306 82 .027 
36.891 91.887 
36.471 101.147 
36.029 111.607 
35.542 121.461 
35.008 131.327 
34.423 141.181 
33.189 151.047 
33.1oe  160.901 

35.31e  68.073 
34.910 71.933 
34.636 8 1   - 1 9 3  
34.296 97.653 
33.932 101.513 
33.533 117.313 
33.089 127.233 

32.054 146.953 
32.596 131.092 

31.463 156.813 

32.566 83.100 
32  -838 1 2   - 8 4 0  

32.294 93.560 
32  -00 3 103.420 

31.312 123.140 
31.619 113.280 

30.898 133.000 
30.440 142.860 
29.930 152.720 
29.314 162.580 

30.664 79.607 
30.888 69.147 

30.214 9 9 . 3 2 1  
30.445 89.467 

29   -956  109.181 
29.659 119.041 
29.310 128.907 
28.933 138.161 
28.496 148.621 
28.013 158.487 

28.914 7 5 - 5 1 ?  
28.139 85 .373 
28.558 95.233 
28.355 105.093 
28.120 114.953 
2 1   - 8 4 2  124.813 
21   -523  134.613 
21.152 144.533 
26.134 154.393 
26.21 1 164.253 

2 . i C l  
2 . i c 5  

2 . 2 E E  
2.255 

2.252 
2.152 
2.114 
i . C i ?  
1.924 
l . E i ?  

1 . 5 7 3  
2.c47 
2.CSC 
; . IC? 

2 . 0 5 2  
1.556 
1.SiC 
1 .E47 
l . l t ?  

1.9c5 
] . E 5 5  

l . S ? i  
1.54 1 

1.EE5 
1.522 

1.E33 
1.771 
1 .7c i  
1 .e 3c 

1.75c 
I.CSC 

I.1EE 
1 . E C 5  
1.ECi 
1.7E1 
1.745 
l . 6 5 i  
1.C42 
l . ! f l  

l . t l l  
l . t 5 t  

1 . e5  1 
I.tEi 

1 .tE2 

2.ce9 

1.672 
1 .:ss 
1.515 
1.424 
c.59e 

c . 5 4 5  

c . t 5 7  
c.5c7 

c . s e l  

c .ec l  

1.651 
1.121 

1 . 5 7 5  
1.453 
1.4Ci 

C.57 1 
c ,594 

c .85i 
C.916 

C.E41 

1.625 
1 .7Ci  

I . : ! ]  
1 . 4 6 1  
I . C C C  

c . s t  1 
c.922 
c .€-It 
C.E24 

1.682 
1.151 

1.526 
1 .ccc 

c ,997 
1.441 

c.975 
c.945 
C . S O E  
c . e t c  

1.733 
1.661 
1.5E1 
1 .zcc  
1.41 z 

c.se7 

30.740 

25.583 
27.731 

24.360 
24.042 
2 4   - 4 9 5  
25.514 
26.888 
28 - 4 4 2  
30.049 

31.074 
27.728 
25.123 
23.386 
22.566 

24.997 
22.176 
20.111 

18.761 
19 .051 

19.176 
20.113 
21.385 
22.835 
24.345 

25.313 
22.161 

18.162 
17.418 
17.449 
18.104 

20.558 
19.198 

22.048 

22.552 
19.717 
17.750 
16.542 
16.142 

17.296 
16.448 

18.512 

21.448 
19.934 

19.752 

352 
i L  

2 2   - 6 0 0  

24.519 
23.322 

25.996 
27.599 

28.139 
25.150 
22.932 

21.146 
21.593 

21.488 
22.430 
23.769 
25.320 
26.955 

28.883 
25.584 
22.944 
21.102 
20.141 
20.036 
20.641 
21.776 
23.220 
24.823 

26.343 
23.355 
21.062 
19.590 
18.989 
19.193 
20.  c37 
21.311 
22.835 
24.415 

V I  LF1 

Zil 
C 

4c i 
352 

23.249 
20.171 
17.760 
16.103 
15.250 
15.157 

16.707 
15.698 

19.476 
18.011 

20.879 
18.134 
16.067 
14.164 
14.238 
14.417 
15.158 
16.290 

19.157 
17.662 

ov 1 

4 2  i 
32 7 

1 . t tc  
l . 6 2 t  
1.5E2 

C.SF2 
c .57c 
C . S ? t  

C C C T E  VEL2  @ETb E C C E  



L C L T L  

4 5 2  
3 C i  

41  i 
217 

252 
5 C i  

5 2  i 
227 

EL b l  f 

i T 1 H E  

510.C 
5 i c  .c 
53rl. ( 
54c.c 

560.C 
5LC.C 

510. C 
5EO.C 

6CO .C 
550.C 

55c.c 
540. c 

5 t c .  c 
51c.c  
5EO. ( 
5SO.C 
6CC . C  
61C.C 
6iC.C 
6 3 C . (  

560 .( 
510. C 
5EC.C 
5sc  .c 
6CC.C 
610.C 
62C.C 
t 3 O . C  
6 4 O . C  
t 5 C . C  

6CO.C 
55c 0 c 

6lC.C 
62C.C 

640.C 
63C.C 

660.C 
65C.C 

67C .C 
6PO.C 

TABLE XII. - Continued. TABULAR DATA FOR TRAJECTORIES FROM 1.1 EARTH RADII CIRCULAR 

PARKING ORBIT  TO 1.1 SATURN RADII CIRCULAR PARKING ORBIT 

C \ I  S U I  * * * 
41.46 * 
28.31 * 
35.15 * 
3 3 . 5 c  * 
32.81 * 
22.45 * 
32.71 * 
3 3 . 4 5  * 
34.45 * 
35.71 * 
20.36 * 
35.52 * 
33-32 * 
31.82 * 
31.Ct  * 
3O.SE * 
31.4t * 
32.35 
33.49  * 
34.76 * 
3 E . t &  * 
35.t2 * 
31.23 * 
3 3 . 1 1  * 
3O.Cl * 
29.62 * 
29.EC * 
3C.41 * 
32.65 * 3 1 . 4 7  * 

* 
35.9E * 
23.21 * 
31.c1 * 
25.47 * 
20.45 * 
28.62 * 
28.85 * 
2 9 . t i  9 

3C.lE * 
32.06 * 

* 

* 

* 

D k 2  

15.648 
15.455 
19.368 
19.243 

l8.5EO 
19.116 

18.830 
18. 662 

18.270 
18.475 

18.529 
18.646 

18.423 
18.318 
18.208 
1 E. C87 
11.55C 
17.156 
17.625 
17.436 

11.8E6 
17.775 

17.598 
11.686 

17.5C8 
17.411 

17.175 
11.300 

16. E74 
17.C33 

17. C24 
L l . l C 8  

16. 875 
16.545 

I t .  756 
16.707 
16.6~25 
16.488 
16.356 
16.2C8 

b INF2 

27.463 
27.226 
21.016 
26.815 

26.351 
26.611 

26.146 
25.871 
25.563 
25.221 

25.844 
25.651 
25.476 
25.302 

24.913 
25.111 

24.683 
24.422 

23.801 
24.128 

24.391 
24.574 

24.c02 
24.232 

23.927 
23.757 
23.565 
23.345 
23.054 
22.811 

23.22E 
23.075 
22.545 
22.813 
22.672 
22.512 

22.11: 
22.328 

21.6CC 
21.812 

PHI2 * 

11.106 * 
10.599 * 
10.249 * 
10.054 4 
10.008 * 
1c.101 * 
10.320 4 
10.652 * 
11.083 8 
11.6C1 * 
11.676 * 
11.221 * 
1C.925 * 
10.184 * 
1C.789 * 
1C.930 * 
11.193 * 
12.036 
11.566 1 

12.590 * * 
12.830 * 
12.271 * 
11.810 * 
11.629 * 
11.597 * 
11.541 * 

12.C95 * 
11.786 Q 

12.510 1 
13.020 Q 

12.85'3 Q 

13.399 * 

12.362 Q 

12.548 1 

12.328 4 

12.436 * 
12.674 * 
13.487 * 13.028 * 
14.041 

1 

0 

PLPI-A2 

80.832 
80.182 
79.698 
79.366 
79.168 

79.091 
79.085 

79.186 
79.334 
79.526 

79.535 
80.118 

78.836 
79.114 

78.638 
78.684 

78.679 
78.788 
78.951 
79.153 

80.098 
79.412 
78.895 
78.533 
78.307 
78.197 
78.185 
78.251 
78.379 
78.555 

78.714 
79.332 

78.261 
77.955 
77.776 
77.706 
77.723 
77.812 
77.957 
78.145 

VEL2 e E T b  

27.297 71.420 
27.159 81.280 
27.020 91.140 

26.682 110.860 
26  .865 10 1 .OOO 

2 6 . 4 6 1  12C.720 
26.196 130.580 
25.885 140.440 
25.527 150.300 
25.124 160.160 

25.690 77.187 
25.587 87.047 
25.472 96.907 
25.334 106.767 
25.163 116.627 
24.951 126.487 
24.694 136.341 
24.391 146.201 
24.043 156.067 
23.652 165.927 

24.322 7 2 . 0 9 4  
24.247 82.954 
24.167 92.814 
24.068 102.t74 
23.940 112.534 
23.775 122.394 
23.568 132.254 
23.315 142.114 
23.018 151.974 
22.676 161.834 

22.941 88.720 
22.993 78.860 

22.876 98.580 
22.786 108.440 
22.663 118.300 
22.500 128.160 
22.294 138.020 

21.748 157.740 
22.043 147.880 

21.411 167.606 

L C C E  

1.45i 
1.54C 
1.512 
1.5E5 

l . 5 E C  
1.551 

1.557 
1.5.24 

1.441 
1.485 

1.474 
1.42E 

1.507 
1.457 

1.5C4 

1.468 
1.451 

1.43i  

l . ? t 3  
1.4c2 

1 . 2 5 C  
1.387 

1.425 
1.4 1 4  

1.428 
1.434 

1 . 4 1 2  
1.35 1 
1.363 
1 .3!C 

1.34C 
1.311 

1.?55 
1 . 3 t S  
1.365 
1.361 
1.245 
1.324 

1.265 
1 . 2 5 8  

E C C E  

R H l C  

1.78 i  
1.713 
1.C38 
I.55E 
1.414 
c ,955 

c .595  
c.522 
C.817 

1.764 
1 .c92 
1.615 

1 . 4 4 &  
1.532 

c .ssc 
C.578 
C.54i 
C.SC8 
(.e61 

c . s e c  

1 .e 1' 
1 . 7 4 5  
1.ClC 

1.5Cl 
1.551 

1.ccc 
c .55 1 
C .56E 
c.534 
c . e s i  

1 .756 
1.72' 
l . 6 4 i  
1.565 
1.481 
t . S F €  
C . 5 E 4  

c .sic 
c.557 

C.875 

RH 10 

VEL1 ALPHA1 * P H I 1  * * 
48.285  30.783 * -25.364 

4 ~ . 1 3 ?   1 6 . 7 4 ~  * -49.658 
4E.211  23.611 * -36.723 

4E.046 10.180 -64.140 
41.944  3.954 * -79.653 
47.821  -1.963 * 264.806 
47.675 -7.539 * 250.326 
47.505  -12.784 * 237.591 
47.311  -17.706 * 226.757 
41.055  -22.320 * 217.646 

41.355 27.467 * -29.336 
41 .343  20.553 * -41.217 
47.281 13.93e * -54.757 
41.201 7.632 * -69.776 
47.115 1.643 * -85.543 

46.867 -9.376 * 245.129 
47.C02 -4.026 * 259.086 

46.708 -14.412 * 233.073 
46.527 -19.144 * 222.910 

* 

4 6 . 3 2 6  -23.589 * 214.383 * 
46.672 31.262 * -22.687 
46.633 24.313 * -33.539 
4t .591 17.647 * -46.004 
46.540 11.278 * -60.167 

46.385 -0.545 * 268.479 
46.474 5.212 * -75.658 

46-15: -11.135 * 240.125 

45.e3t -20.541 * 219.275 
4t .006 -15.979 * 228.782 

4t.2e3  -5.993 * 253.450 

* 
4 5 . 9 6 7  21.308 * -38.009 
4 5 . 9 5 3  28.018 * -26.628 

45.89C 8.745 * -65.885 
45.935 14.881 * -51.108 

45.829 2.5C6 * -81.737 
45.749 -2.633 * 262.484 

45.52t  -12.e27 * 235.342 
45.384 -17.5CO * 224.718 
45.223 -21.9C9 * 215.837 

\ E L 1  ALPHA1 * PHI 1 

45.64e  -7.875 * 247.957 

* 

V I  hF1 

24.091 
27.350 

21.416 
19.469 
18.359 
18.097 
18.578 

21.003 
19.612 

22.588 

22. C96 
25.078 

18.137 
19 -737 

17.378 
17.432 
18.154 

20.833 
19.349 

22.463 

26.252 
23.035 
2 0 . 3 3 4  

17.043 
16.623 
16.963 
17.894 
19.221 
20.775 

24.169 
21.200 
18.189 
17.017 
16.168 
16.068 
16.665 
17.773 
19.205 
20.815 

V I h F l  

18.296 

c v  1 

21.815 
18.806 
16.384 
14.658 

13.465 
13.691 

14.784 
13.880 

16.015 
17.439 

19.711 
16.995 
14.893 
13  -499 

12.894 
12.845 

13.514 
14.553 
15.863 
17.325 

20.795 
17.843 
15.421 
13.636 
12.564 
12.209 

13.290 
12.496 

14.440 
15.812 

18.877 
16.191 

12.592 
14.064 

11.744 
11.827 

13.186 
12.245 

14.427 
15.847 

cv1 



E C b l E  

E t  t 
1E f 

t0E 
15C 

t 3 C  
l i  5 

t 5 5  
10 c 

c c c  
7 5  

LCPT E 

T I  L H E  

62C.C 
t 4 C . C  
t 5 C . C  
C6C.C 
67C . C  
6EO . C  
65C . C  
7cc.  C 
710.C 
7 i o . c  

67C.C 
680.C 
C 5 0 . C  
7CC.C 
71C.C 
7 i C . C  
71C.C 
740 . C  
75c . c  
7 t c .  c 
65C.C 
700. C 

7i0.C 
71c.c 

7 2 c . c  
74C.C 
7 z c . c  
760 . C  
7 7 c . t  
7ec.c 

7 i c  . c  
730. C 
74C.C 
75o.c 

7 7 c . c  
7cc.c 

78C.C 

8CC .c 
75C.C 

81O.C 

75C.C 
74c. ( 

7 c c . c  

78C. c 
77o .c  

790.C 

81O.C 
8CO. c 
820.C 
8 3 0 .  C 

1 7  I M E  

O b  SLM * 

31.55 * 
24. i i  * 
29.41 * 
27.5C * 
2 7 . c c  * 
26.8E * 
2 7 . 2 6  * 
28.07 * 
25.17 * 
20.45  * * 
3 2 . 7 4  * 
30.15 * 
26.55 * 2e .c7  * 
i5 .1c * 
25.51 * 
26.73 * 
i5.52 * 
27.E2 * 
29.10 * 
33.53 * 
i8 .41 * 
30.74 * 
26.61 * 
i 5 . 4 i  * 
24.fE * 
i4.54 * 
2 5 . 4 5  * 
27.6C 0 
i t . 4 2  * 

* 
31.:c * 
28-45 * 
25.36 * i6 .Ei  * 
i4 .4t  * 
24. l t  * 
i 4 . 4 i  * 
25.19 * 
i t . 2 4  
27.50 * 
32.35 * 
29.66 * 
27.35 * 
25.53 * 
24.30 * 
23.6C * 
24.14 * 
26.16 * 25.C2 * 

C k  SlrM * 

* 

* 

* 

i ? . t e  * 

* 

olrz 

16.133 
16.064 
16.011 
15. S53 
15. E51 
15-81'? 
15.137 
15.64C 
15.530 
15.406 

15.32C 
15.269 
1 5 . 2 2 4  
15.179 
15.129 
15. C72 
15. CC3 
14.923 
14. E3C 
14.726 

14. E91 
14. E47 

1 4 . 1 t S  
14. EC7 

14.683 
14.729 

14.628 
14.563 
14.486 
14.398 

1 4 . 4 t E  
14.42 5 
14.356 
1 4 . 3 6 3  

1 4 . 2 8 2  
14.326 

14.230 
14.161 
14.CS4 
1 4 . C l C  

1 4 . 0 8 8  
14.121 

14.C27 
14.C56 

13.563 
13.557 

13. E71 
13.521 

13.810 
13.740 

0\2  

b l t i F 2  

21.461 
21.34C 

21.123 
21.231 

21.C05 
2C.87C 
20.711 
2C.526 
2C.313 
2C.071 

19.803 
14.903 

15.713 
15.624 
19.525 
15.405 
15.272 
15.11c 
18.521 
1E.7C5 

19.050 
18.955 
18.873 
18.795 
18.712 
lE.617 
18.503 
18.367 
18.20t  
18.C2C 

1 E . l C E  
18.085 
l E . C l 5  
17.944 
1 7 . 8 t t  
17.772 
17.654 
17.523 

17.175 
17.363 

17.351 
17.436 

17.2E1 
17.21E 

17.077 
17.151 

16.583 
16.87C 
16.734 
16.575 

k I k F 2  

PHI2 * bLFbA2 VEL2 B E T b  

14.716 * 78.595 21.175 81.180 
14.186 * 77.969 21.153 91.040 
13.820 * 77.508 21.116 100.900 

13.569 * 77.008  20.955  120.620 
13.617 * 77.194 21.052 110.760 

13.666 * 76.929 20.818 130.480 

14.251 * 77.019  20.417  150.200 
13.897 * 76.938 20.639  140.340 

14.714 * 77.156 20.151  160.060 
15.278 * 77.338 19.845  169.920 

16.063 * 77.810 19.567 83.50C 
15.509 * 77.175 19.570 93.360 
15.122 * 76.707 19.555 103.220 
14.902 76.381 19.512 113.080 
14.841 * 76.193 19.435 122.940 
14.929 * 76.107 19.319 132.800 
15.157 * 76.109 19.162 142.660 
15.511 * 76.183 18.962 152.520 
15.982 * 76.314 18.721 162.380 
16.560 * 76.490 18.440 172.240 

17.342 * 77.722 18.615 79.406 
16.678 * 76.979 18.637 89.266 

15.854 * 76.010 18.633 108.986 
15.694 * 75.743 18.587 118.846 
15.693 * 75.595 18.505 128.706 

16.124 * 75.576 18.219 148.426 
15.840 * 75.545 18.382 138.566 

16.534 75.672 18.014 158.28t 
17.C60 * 75.821 17.768 168.146 

17.929 * 76.826 17.153 85.172 
17.322 * 76.158 11.781 95.033 
16.885 * 75.662 17.793 104.893 
16.622 75.316 17.775 114.753 
16.525 * 75.099 17.724 124.613 
16.585 * 74.993 17.634 1 3 4 . 4 7 3  
16.792 * 74.976 17.504 144.333 
17.134 * 75.033 17.333 154.193 
17.602 * 75.150 17.122 164.053 
18.187 * 75.315 16.872 173.913 

19.267 * 76.717 16.912 81.080 
18.547 * 75.939 16.958 90.940 

17.630 * 74.911 16.995 110.660 
18.001 * 75.343 16.988 100.800 

17.431 * 74.620 16.971 12C.520 
17.395 * 74.453 16.914 130.380 
17.518 * 74.384 16.816 140.240 
17.787 * 74.398 16.678 150.100 
18.191 * 74.479 16.499 159.960 
18.720 * 74.615 16.281 169.820 

PHI2 * 6LPl-A2 VEL2 EETd 

* 

* 

* 

16.180 * 76.416  18.648  99.126 

* 

* 

* 

ECC E 

1 .23E  
1.261 
1 . 2 7 1  
l.iE4 

1.275 
I . i E E  

l.iti 
1.i5C 
I.i?C 
l . i C i  

1.175 
1.15.5 
1.iCE 
I.il5 
l . i l t  
1 . 2 1 1  
l .iC2 
1.1E5 
1.172 
1.154 

1 . 1 ? 7  
1.153 
1.166 
1.174 
1.17E 
1 . 1 7 7  

1.161 
1.171 

1.145 
1.134 

1 .12e  
1 . 1 1 t  

1.142 
1.144 
1.141 
1.135 
1 .125  
1.113 
I.1CC 

1.Cf' 
1.095 
1.1c5 
1.111 
1.112 
1.112 
1.1c5 
1.1c2 
I.C43 

l . l se  

1.ce2 

E C C E  

R M I D  V E L l  ALPHAl * P H X l  * 
l . e l ?  45.112  27.703 * -25.871 
1.741 4 5 . 1 0 2  21.165 * -37.041 
l - t t ?  45.084 14.898 * -49.969 
1.5Ei 45.054 8.911 * -64.666 
1.457 45.009 3.206 * -80.577 
C.555 44.945 -2.214 * 263.459 
C.585 44.e63 -7.354 * 248.695 

C.Si4 44.64C -16.828 * 225.079 
C-SCC 44.761 -12.221 * 235.866 

c .eec  44.503 - 2 1 . 1 9 ~  * 216.0es * 
1.E3l  44.380  27.364 * -25.295 
1.757  44.381  20.989 * -36.274 
1 . 6 7 5  44.374 14 .870  * -49.C39 
1 .557  44.356  9.018 * -63.650 
1 . 5 1 2  44.322  3.436 * -79.598 
C.955  44.271  -1.876 * 264.283 
C.5E7 4'.2C3  -6.424 * 249.311 
C.56i 4 4 . 1 1 6  -11.716 * 236.290 
C.527 44.013  -16.265 * 225.357 
c .Ee5  43.854  -20.587 * 216.260 * 
1.81C 43.977 2 4 . 3 8 8  * -29-522 
I . E E l  42.965 3C.813 * -19.537 

1 . 7 2 4  4e.982  18.211 * - 4 1 . 1 4 4  
t a t 5 4  43.976 12.292 * -54.648 
1.57C 4I.95t 6.635 * -69.918 
1.4E4 42.922 1.239 * -86.157 

C.57E 42.802 - 8 . 7 8 4  * 243.673 
(-556 42.87C -3.898 257.973 

C.5EC 42 .717  -13.429 * 231.473 
C.5li 43.617 -17.849 * 221.306 

1 . E C i  42.61C 27.748 * -23.493 
1.78E 43.622 21.522 * -34.041 
1.71C 42.627 15.540 * -46.372 

* 

] . e 2 7  4 1 . 6 1 5  9.812 * -60.634 
1.542 42.54e  4.338 * -76.468 
1 . O O C  42.562 -0 .804  * 267.211 
C.45C 41.51C -5.859 * 251.805 
CaSbE 43.441 -1C.597 * 238.292 
C.535 43.357  -15.110 * 226.926 
c .es5 41.255  -19.414 * 217.490 

1 . ~ 1 2  41.215 3 1 . ~ 7 2  * - 1 8 . ~ 8 9  
1.841 43.293  24.799 * -27.692 

* 

1.764 43.3C5 18.763 * -38.804 

1.555  43.25P  7.424 * -66.977 
1 . C 8 4  43.3C7 12.971 * -51.980 

1.513  4E.27t  2.119 * -83.227 

C.55t  43.115  -12.370 * 233.194 
C.5f3 4Z.104 -7.767 * 245.852 

C.42C 41.032  -16.765 * 222.640 

R M I C  V E L l  A L P H A l  * PHI1 

c.cs7 42.238  -2.941 * 260.607 

* 

v i  hF1 

23.308 
20.40 1 
18.021 
16.309 
15.376 
15.241 

16.885 
15.804 

18.301 
19.905 

22.566 
19.7 18 
17.371 

14.714 
15.665 

14.550 
15.083 
16.141 
17.543 
19.141 

23.898 
20.869 

16.181 
18.252 

14.791 
14.113 
14.313 
15.003 

17.797 
16.300 

22.139 
19.312 
16 -9 40 
15.159 
14.095 
13.803 
14.224 
15.199 
16.549 
18.122 

20.508 
23.496 

15.781 
17.895 

14.304 
13.5?1 
13.593 
14.266 
15.417 
16.876 

VIhFl  

DV 1 

18.091 
15.480 
13.399 
11.946 
11.172 
11.061 
11.525 
12.430 
13.641 
15.041 

17.419 
14.877 
12.843 
11.410 
10.631 
10.499 
10.931 
11.805 

14.371 
12.989 

15.895 
18.629 

13.599 
11.839 
10.694 
10.197 
10.308 
10.931 
11.938 
13.207 

17.033 
14.520 
12.417 
10.994 
10.134 

10 .237 
9.902 

11.026 
12.147 
13.486 

15.574 
18.262 

13.291 
11.506 
10.302 

9.719 
9.736 

10.271 
11.206 
12.422 

cv1  
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TABLE XII. - Continued.  TABULAR DATA FOR TRAJECTORIES  FROM 1.1 EARTH RADII CIRCULAR 

PARKING  ORBIT  TO 1.1 SATURN RADII CIRCULAR  PARKING  ORBIT 

I t j T t  T l l H E  C \ r  SLM * Ok2 k l h F 2   P H I 2  * JLPbd2  VEL2 @ETP E C C E  R M I C  VELl  ALPHAl * P H I l   V t h F l  DV1 * t * 
i C 5  

5 C  

;3C 
2 5  

iEC 
3 5 2  

3 2 i  
f C 5  

ul cn E L b l  E 

77c.c  
780. C 
7sc.c 
8CC.C 
81C.C 
8iO.C 
830 .c 

85O.C 
e46.c 

e6o.c 

8CC.C 
75c. t 

e1c.c 

83C.C 
82C.C 

840 .C 
85O.C 
8tC.  C 
E7C.C 
88C.C 

82C.C 
830 .c 
840.C 
850.C 
8t0.C 
870.C 
88C.C 
85O.C 
9CO.C 
51c.c 

840.C 
e 5 c .  ( 
E 6 C . C  
87C.C 

850. c 
9cc.c 
51c.c 
5i0.C 
92o.c 

e7c .c  
88C.C 
85O.C 
9cc.c 
51c.c 
920 .C 
92C.C 
940. C 
950.C 
9 t O  . C  

I T l H E  

e 8 c . c  

* 
30.51 * 
2E.CC 4 
25.5? 4 
24.3E * 
2 3 . 4 3  * 
23.C7 * 
23.28 * 
2 3 . 5 4  * 
24.54 * 
2 t . l f  * 

28.79 * I 1 . 4 i  * 
26.5C * 
23.4C 4 
22.12 * 
23.C4 * 
22. t?  * 

i 4 . 5 i  * 
25.7c * 
27.23 * 
25.16 * 
23.6C * 
22.18 * 22.6C * 
22.32 * 
22.52 * 
23.8E * 
25.C5 * 
20.7c * 
28.0E * 
23.95 * 
25.E1 * 
i 2 . t E  * 
i l . 5 5  * 
21.75 * 
22.14 4 

22.51 Q 

23.55 * 
p! 

i9.C? * 
26.6C 4 
24.54 * 
22.5t * 
21.52 * 
21.4t * 
21.54 * 
23.cc * 
22.0E * 
2 4 . l t  * * 

O b  SLlr * 

* 

24.6e * 

23.et * 
* 

t 

13.775 
13.748 
13.722 
13.657 
13.669 
13.636 
13.595 
13.545 
13.4f7 
13.415 

13.5C1 
13.465 
13.444 
13.422 
13.355 
13.373 
13.340 

13.252 
13.3CO 

13.155 

13.191 
13.217 

13.171 
13.151 
13.130 
13.1C4 
1?.C72 

12.986 
13.C32 

12.931 

12.962 
12.541 
12.924 
12.5C6 
12.885 
12.EtO 
12.828 
12.789 
12.143 

12.154 
12.740 

12. 7 C O  
12.714 

12. t E 3  
12.6t3 

12.6C6 
12.641 

12.568 
12.523 

0 k2 

12.se5 

16.555 
16.665 

16.536 
16.471 

16.337 
16.414 

16.243 
1t.125 
15. 552 
15.834 

15.952 
16.C26 

15.893 
15.841 
15.787 
15.724 

15.551 
15.647 

15.435 
15.255 

15.290 
15.351 

15.24C 
15.192 
15.14C 
15.076 
14.597 
14.9CC 
14.785 
14.647 

14.792 

14.673 
14.724 

14.625 
14.584 
14.532 

14.3E.5 
14.468 

14.287 
14.165 

14.197 
14.155 
14.054 
14.C57 
14. C 1 1  
13.561 
13.903 
13.810 
13.705 
13.5SC 

I l h F 2  

4 

15.860 * 
15.199 Q 

18.716 * 
18.411 
18.279 4 

18.311 * 
18.499 

19.299 * 
18.832 * 
15.893 * 

Q 

21.261 * 
20.486 I 

19.471 * 
19.888 0 

19.234 * 
15.170 * 
15.270 * 
19.525 4 
19.924 * 
2C.459 0 

21.862 Q 

21.148 * 
20.616 * 
20.269 * 
2c.102 I 
20.108 Q 

20.602 d 
20.278 4 

21.069 * 
21.677 4 

22.498 ip 

23.328 4 

21.849 * 
21.387 * 
21.016 Q 

21.111 

21.093 8 
21.337 * 
21.734 Q 

22.277 * 
23.S38 4 

23.134 * 
22.597 0 
22.201 
22.003 8 
21.978 * 
22.116 * 
22.926 + 
22.453 * 
23.546 * 

FH12 

* 

4 

* 

* 

75.060 
75.760 

74.535 
74.164 
73.926 

73.766 
73.800 

73.808 
73.911 
74.064 

75.626 
74.813 

73.731 
74.188 

73.419 
73.230 
73.143 
73.141 
73.208 
73.332 

73.874 
74.606 

72.930 
73.323 

72.673 
72 - 529 
72.479 
72.506 

72.739 
72.598 

73.596 
74.443 

72.944 
72.463 
72.131 

71.823 
71.924 

71.805 
71.859 
71.970 

73.358 
72.617 
72.017 
71.608 
71.330 
71.173 

71.119 
71.120 

71.198 
71.330 

bLFbP2 

16.170 8 6 . 8 4 7  

16.250 106.567 
16.220 96.707 

16.220 126.287 
16.251 116.427 

16.151 136.147 
16.044 146.001 
15.896 155.867 
15.709 165.727 
15.484 175.587 

15.484 92.613 
15.418 82.753 

15.558 112.333 
15.533 1 0 i . 4 7 ?  

15.553 122.193 
15.512 132.053 
15.433 141.913 
15.315 151.773 
15.158 161.633 
14.962 171.493 

14.777 88.520 
14.844 98.380 
14.890 108.240 
14.908 118.100 
14.893 127.96C 
14.842 137.820 
14.752 147.68C 

14.458 167.400 
14.624 157.540 

14.253 177.26C 

14.181 94.287 
14.099 84.427 

14.285 114.007 
14.246 104.147 

14.295 123.867 
14.269 133.727 

14.105 153.447 
14.208 143.587 

13.966 163.307 
13.789 173.167 

13.644 100.053 
13.543 90.193 

13.680 109.913 
13.716 119.773 

13.678 139.493 
13.713 125.633 

13.488 159.213 
13.612 149.353 

13.338 169.073 
13.151 178.933 

V E L 2  BET4 

1.C61 
1.075 
l.CE2 
1 . O E t  

1.CE5 
l .OEC 
1.C73 
1.ct 5 
1.055 

1.C43 
1.C5C 
1.c5c 
1 .ccc 
l . C C 2  

1.C55 
l.Ot2 

1.C54 
1.C4E 
1.c4c 

1.Ci5 

1.oel  

1 . C 3 I  
l.C?1 
1.04C 
1 .C4C 
1.C39 
1.C36 

1.025 
1  .c3 1 

l . C l 8  

1.c11 
1.C14 
1.C17 
1.c15 
1 . C 2 C  
1.02c 

1.c15 
1 . C l C  
1.cc5 

C.551 
1.CCC 
l.CC1 
1.cc2 

1 . O C l  
I . C C 2  

c.555 
C.556 
c . 5 5  1 
C.5Ei 

E C C E  

1.cle 

1 . E l E  
1.85i  

1.735 
1 .65C 
1.571 
1 . c c c  
c .55 3 

c . 5 4 2  
C.575 

C.9C3 

1.E7C 
1.54; 

1.753 
1.712 

1.541 

C.SEC 
C.555 

1 .62e 

C.561 
c . 5 2 1  

1.521 
1.E41 
1.167 
1 .f 84 
1.55E 

c .59 c 
1.509 

C.577 

c.91c 
c.541 

1.855 
1.571 

1 . E 2 2  
1.74C 

1.567 
l . t 5 5  

C.555 

C.SCC 
C.5E5 

C.523 

1.55c 
1.874 
1.755 

1 .t 2 4  
1.711 

1 . 5 2 5  
C.55t 

C.953 
C.SBC 

c.51t 

R M  IC 

* 
42.990 28.046 * -22.012 
4?.C05 21.959 * -32.177 
43.020 16.105 * -44.094 
43.021 10.489 * -57.996 
43.005 5.112 * -73.655 

42.943 -4.939 * 254.139 
4 2 . 9 8 3  -0.029 * 269.905 

4 2 . 8 8 E  -9.629 * 240.175 
42.819  -14.111 * 228.397 
42.737 -10 .4CO * 218.633 

42.713  31.263 * -16.914 
42.737 25.129 * -26.180 
42.755 19.219 * -36.991 
42.764  13-538 * -49.703 
42.762  8.090 * -64.411 
42.747 2.E73 * -80.588 
42.715  -2.119 * 263.030 

42.62C -11.458 * 234.796 
42.67t -6.892 * 247.878 

42.551  -15.832 * 223.889 

4 2 . 4 8 6  20.273 * -20.801 
42.509 22.311 -30.633 
42.525 16.571 * -42.178 
42.532 11.056 * -55.735 

4 2 - 5 0 9  0.697 * -87.675 
42.527 5.766 * -71.109 

42.477  -4.156 * 256.265 
42.433 - 8 . 8 C 4  * 241.900 
42.376 -13.260 * 229.736 
42.3C6 -17.536 * 219.666 

4 2 - 2 5 5  31.352 * -15.973 
42.282  25.383 * -24.945 
42.3C4 19.587 * -35.419 
42.317  14.009 * -47.777 
42.321 @.65C * -62.194 
4 2 - 3 1 2  3.508 * -18.264 
42.291  -1.424 * 265.199 
42.257  -6.148 * 249.714 
42.211  -1C.682 * 236.249 
42.152  -15.037 * 225.008 

4 i .073 28.432 * -19.840 
42.105 22.565 * -29.421 
42.111 16.953 * -40.575 
42.125 11.524 * -53.822 

42.116 1.308 * -85.544 
4 2 . 1 2 8  6.315 * -69.049 

42.055 -8.102 * 243.458 
4 2 . 0 5 5  -3.506 * 250.129 

4i.OC7 -12.533 * 230.949 
41.948 -16.800 * 220.589 

VELl  ALPHAl * P H I l  

* 

* 

* 

* 

* 

21.803 
19.001 
16.616 
14.778 
13.618 

13.528 
13.213 

14.424 

17.270 
15.723 

23.169 
20.223 

1 5  -479 
17. 6 2 0  

13.933 
13.100 
13.015 

14.686 
13.599 

16.107 

21.528 
18.756 

14.487 
16.366 

13.249 
12.746 
12.966 
13.788 
15.039 
16.560 

22.894 
19.990 
17.403 

13.645 
15.244 

12  a 7 2 9  
12.552 
13.054 
14.083 
15.468 

21.296 

16.168 
18.549 

14.258 
12.959 
12.373 

13.263 
12.514 

14 - 4 6  9 
15.966 

V I h F l  

16.731 
14.249 
12.203 
10.683 

9.756 

9.686 
9.439 

10.398 
11.451 
12.756 

17.965 
15.322 
13.055 
11.256 
10.005 

9.286 
9.351 

9.741 
10.609 
11.777 

16.485 
14.035 
11.994 
10.448 

9.078 
9.467 

9.248 
9.890 

10.896 
12.156 

15.116 
17.715 

12.870 
11.063 

9.777 
9.065 
8.930 

10.124 
9.315 

11.247 

13.856 
16.276 

11.828 
10.265 

9.242 
8.794 
8 -90 1 

10.433 
9.478 

11.659 

OV 1 



ECbl E T I l M E  O k  SLH * * 
* 

30.cc * 
27.4E * 
25.24 * 
23.42 * 
22.c5 * 
21.52 * 
2 1 - 1 1  * 
21.41 * 
22.13 * 
23.1E * 
2E.46 * 
26.Ct * 
24.0: * 
21.44 * 
2 1 . 3 i  * 
20.86 * 
2C.85 * 
21.35 * 
22.2 i  * 
23.43 * 
25.52 * 
26.98 * 
2 4 . i i  * 
22.55 * 
21.61 * 
2 O . E C  * 
2C.54 * 
20.EC * 
21.4 t  * 
22.5C * 
27.5& * 
25.61 * 
23.55 * 
22.01 * 
20.52 * 
i C . ? i  * 
2 c . 2 5  * 
iC.E2 * 
21.67 * 
22.8C * 

C V  SLM * 

* 

* 

* 

* 

OVZ k I h F 2  PHI2 * * 
1 

25.470 * 
24.585 * 
23.886 * 
23.380 * 
23.066 * 
22.942 * 
23 .000  * 
23.232 * 
24.181 * 23.628 * 

* 
26.092 * 
24.645 * 
24.216 * 
23.981 * 
24.076 * 23.937 

24.389 * 
24.867 
25.504 * * 
27.690 * 
26.751 
26.003 * 
25.452 * 
25.103 * 
24.950 * 
24.989 * 
25.212 * 
25.610 * 
26.175 * 

27.453 * 28.323 * 
26.780 * 
26.310 * 
26.044 * 
25.977 
26.103 * 
26.413 * 
26.899 
27.555 * * 

PHI2 

25.272 * 

* 

bLPl-A2 VEL2  @ETb E C C E  RH IC V E L l  ALPHA1 * P H I l  * * 
41.879  31.462 * -15.233 
41.9C8  25.568 * -23.951 
41.932  19.877 * -34.132 
41.54e  14.392 * -46.112 
41.955  9.114 * -60.310 
41.951  4.04C * -76.248 
41.936  -0.835 * 267.125 
41.90e  -5.519 * 251.354 
41.87C  -10.023 * 237.549 
41.82C -14.363 * 226.001 

41.732  28.532 * -19.C76 
41.759  22.790 * -28.353 
41.781  17.248 * -39.277 
41.793  11.507 * -52.217 
41.756  6.767 * -67.233 
41 .789  lap22 * -83 .679 
41.77C  -2.933 * 259.855 
41.74C  -7.510 * 244.836 
41.655  -11.920 * 232.016 
41.64E  -16.179 * 221.394 

41.5CE  31.479 * -14.665 
41.598  25.690 * -23.166 
41.624  20.C95 * -33.092 
41.642  14.695 * -44 .854 

41.65C  4.479 * -74.531 
41.635  -0.346 * 268.788 
41.617  -4.952 * 252.787 
41.5E4  -5.471 * 238.685 
41.542  -13.797 * 226.863 

41.445  2E.576 * -18.489 
41.477  22.930 * -27.548 
41.50C  17.475 * -38.222 
41.514  12.210 * -50.903 
41.515  7.134 * -65.713 
41.515  2.244 * -82.101 
41.5CC -2.470 * 261.302 
41.475  -7.017 * 246.028 
41.440  -11.409 * 232.933 
41.396  -15.661 * 222.079 

VELl  ALPHA1 * P H I l  

* 

* 

41.651  9 .490 * -58.735 

* 

* 

V I h F l  CV 1 

E3C 
fC 2 

8 5 0 .  c 
9cc.c 
910.C 
s i c .  c 
9 3 o . c  
54c.c 
s 5 c . c  
5 c c . c  
57c .c  
5 E C . C  

5iC.C 
930.C 
940 .c 
950.c 
9 t c . c  

5E0 .C  
c7c .c  

9SO .C  
l o c o  .c 
101o.c 

5 4 c .  c 
95c.c 

s7c .c  
5 t C  .( 

l C C C . (  
55c .c  

101c.c 
1 o i c . c  
1ozc.c 

5 8 C . C  
5 7 C . C  

l o c o  .c 
55c . c  

I C  10 .c 
l C i C  .C 
103c.c 
1 c 4 c .  c 
1c5c.c 
1060. c 

T l 1 M E  

5 c c . c  

12.567 
12.543 
12.525 
12.511 
12.456 

1 2 . 4 t 0  
12.4EO 

12.434 
12.403 
12.366 

12.371 
12.352 
12.337 
12.324 
12.311 
12.255 
12.274 
12.249 
12.218 
1 i . 1 8 2  

12 .195 
12.216 

12.175 
12.166 

12.141 
12.  155 

12.125 
12.105 
12. c 7 s  
12.  C45 

l i . C 5 3  
12.035 
12.022 
12.011 
11.559 
11.5E6 
11.570 
11.549 
11.924 
11.E95 

D\2 

13.706 
13.642 
13.595 
13.556 
13.518 
13 .473 

13.35C 
13.415 

13 .265 
13.163 

13.177 
13.124 
13.084 
13.C4E 
13.010 
12 .965 
1 2 - 5 0 8  
12.837 
12.75C 
15.647 

12.745 
12 .684 
12.635 
12 .603 

12 .531 
12.56s 

12 .484 
12.425 
12.352 
12.264 

12.273 
12 .222 
12 .183 
12.150 
12.117 
12 .078 
12.025 
11.968 
11.893 
11 .803 

k I h F 2  

73.161 
72.283 
71 .604 

12.928 86.100 

13.100 105.820 
13.023 95.960 

13.152 115.68C 
13.173 125.54C 
13.160 135.40C 
13.111 145.26C 

12.899  164.980 
13.024  155.120 

12.737  174.840 

12.443  51.867 

12.606  111.587 
12.536  101.727 

12.649 121.447 
12.658 131.307 
12.633 141.167 
12.570 151,027 
12 .471 160.887 
12.334 170.747 
12 .161 180.607 

11.989 97.634 
11.882 81 .174 

12.076 107.494 
12.138 117.354 
12.165 127.214 
12.167 137.074 
12.128 146.934 
12.052 156.794 
11.940 166.654 
11.791 176.514 

11 .561 103.400 
11.458 93.540 

11.693 123.120 
11.641 113.260 

11.712 132.98C 
11.696 142.840 
11.644 152.700 
11.554 162.560 
11.429 172.420 
11.268 182.280 

VEL2  @ETb 

C.5E5 
C.5E5 
C.5EC 
C . S & t  
C .9Et 
C.5EC 
C.5E4 
C.5ES 
c.s75 
c . 5 7 5  

2.cac 
1.527 
l . @ 4 5  
1 . 7 t t  
1.681 
1.55; 

c .55 1 
1 .ccc 

c ,965 
c .53E 

22.654 
19.791 
17.224 
15.056 
13.417 
12.433 
12.176 

13.581 
12.606 

14.934 

2 1   - 0 9  1 
18.381 
16.004 
14.075 
12.727 

12.135 
12 .071 

13 .994 
12  .829 

15.469 

22  e437 
19.615 
17.069 
14.901 
13.232 
12.195 
11.871 
12.237 
13.165 
14.489 

20.905 

17.498 
14.941 
12.717 
10.910 
9.598 
8.839 
8.645 
8.971 

10.810 
9.727 

16.094 

11.691 
13.78.0 

10.118 

8 - 5 6 6  
9.063 

8.614 
9.142 

10.054 
11.248 

14.786 
17.302 

12.586 
10.783 

9.454 
8.659 
8.417 
8.69 1 

10.450 
9.402 

15.927 

70.751 
71.102 

70.528 
70.410 
7C.380 
70 .421 
70.522 

71.218 
72.007 

70.620 
70.188 
69 .895 
69.720 
69.641 
69.642 
69.708 
69.829 

71.773 
70.865 
70 .163 
69.642 

69.036 
69.274 

68 .905 
68.862 
68 .891 
68.979 

69.733 
76.547 

68.667 
69.116 

68.360 
68.172 
68.080 
68.069 
68.123 
68.232 

dLPkA2 

t 5 t  
2 7 7  

C .51? 
C.573 
c.572 

1 . 5 7 €  
1.902 
1 . E i  1 

C.572 
c.572 
c.57c 

C.566 
c.5c5 

C.964 
C.96 1 

0.562 
c .sc4  

c .5tC 
c.955 
c.555 
C.55E 
C.556 
c.955 
C.553 
c.55c 

0 -550 
C.555 

c.s47 
C.S4E 

C.946 
c ,945 
c.543 
C . 5 4 2  

c.535 
c.94c 

L C C  E 

1.73 t  
1.645 
1.555 
c.557 

c.957 
0 .92 1 

; . t i t  
1.554 
l.El! 
1.752 
1.7c5 
1 .c 1 c  
1 .CCC 
C - 5 5 2  
c.572 
t .54i 

i . c c 5  
1.52E 

1.16 1 
1 . E 4 t  

1 .c7 i 

C.S5E 
1.581 

c . S i !  
c .scc  

RM IC 

c.5e3 

c.5e5 

fC 5 
227 18.226 

13.922 
15.862 

13.576 
11.573 
9.997 ~. 

12.537 
11.825 
11.828 
12.470 
13.600 
15.056 

V I  hF1 

8.383 
8.9 19 

8.868 
8.385 

10.909 
9.742 

ov 1 E L b l t  



E C b T E  TTIHE 

544  I0iC.C 
leE 1030.C 

1040.C 
1050.C 

107c.c 
lC6C. C 

1c9c .c 
1 C E C . C  

11co.c 
111o.c 

583 I0tC.C 
15c I C 7 O . C  

1CEO.C 
lCSC. t 
11cc.c 
111c.c 
ll2C.C 
113c.c 

1150.C 
114C . C  

1CCE  1CEC.C 
125 1050.C 

111o.c 
11co.c 

1120.t 
1130.C 
1140.C 
115C . C  
1ltO.C 
117c.c 

IC33 111O.C 
ICC 1120.c 

1130.t 
1140.C 
l l 5 C . C  
116O.C 
1 1 l C . C  
11eo.c 
1150.C 
12cc.t 

1c5c 111c.c 
7 5  1140.C 

115C.( 
116C .c 
110o.c 
117O.C 

1190.c 
1200.c 
121c.c 
122C.C 

E C P T E  17IHE 

TABLE XII. - Continued. TABULAR DATA  FOR TRAJECTORIES FROM 1 . 1  EARTH RADII CIRCULAR 

PARKING ORBIT TO 1 . 1  SATURN RADII CIRCULAR PARKING ORBIT 

c v  SIJM * 
2 5 . C E  * 
i3.12 * 
20.53 * 
21.5E * 
io.c2 * 
i0.02 * 
iC.51 * 
21.3-1 * 
22.52 * 
23 .e l  * 
24.55 * 
22.66 * 
i l . 1 5  * 
i O . l E  * 
15.71 * 
15.74 * 
20.25 * 
21.1; * 
i i . 2 5  * 
23.6t * 
25.51 * 
23.43 * 
21.12 * 
20.47 * 
19-12 * 
19.49 * 
19.7t * 
20.45 * 
i 1 .4 i  * 
22.15 * 
24.21 * 
22.30 * 
zc.5c * 
15.85 * 
19.35 * 
19.4C * 
2C.74 * 19.fE * 
i1.9c * 
2 3 . 2 7  * 
25.ic * 
23.14 * 
21.45 * 
i c .2c  * 
19.15 * 19-44 * 
19.43 * 
iC.11 * 
21.12 * 
22.35 * 

C L  SLM * 

* 

* 

* 

* 

* 

* 

0 v2 

11.823 
11.810 

11.790 
11. ecc  
11.179 
11.164 
11.741 

11.655 
11.725 

11.670 

11.637 
11. 625 
11.617 
11.601 
11.591 
11.585 

11.55c 
11.565 

11.520 
11. 503 

11.538 
11.525 

11.5c7 
11.515 

11.450 
11.480 
11.475 
11.4t0 

11.42C 
11.441 

11.423 
11.434 

11.406 
11.414 

11.357 

11.375 
11.387 

11.342 
11.355 

11.322 

11.352 
11.335 
11.325 
11.321 
11.313 
11.305 
11.254 
11.282 
11.2.57 
11.250 

0 b2 

LINF2 

11.546 
11.503 

11.483 
11.514 

11.4C2 
11.447 

11.27E 
11.346 

11.137 
11.105 

1C.957 
1C.96C 
IC.931 
1C.902 
IC.86E 
1C.821 

10.714 
1 C . l l t  

1C.641 
1C.550 

16.674 
10.631 

1C.569 
10.5SE 

1C.541 

1 C.463 
1C.506 

1C.411 
1C.345 
1C.276 

1C.286 
1C.324 

1c.221 
1C.256 

10.162 
1C.151 

10.C65 
1C.118 

lO.CO3 
9.532 

10.c3e 
5.993 
5.56C 

5.903 
5.931 

5.872 
9.035 
9.79c 

5.611 
5.138 

LIhF2 

PHI2 4 

25.126 * 
20.440 * 
21.962 * 
21.693 * 
21.630 * 
28.095 * 
27.167 

28.608 * 
25.299 * 
30.162 4 

3C.848 
30.151 * 
29.662 * 
29.394 
29.331 * 
25.487 * 
30.380 
29.837 * 
31.108 * 
32.018 * * 
32.464 * 
31.641 * 
30.641 * 31.032 

3C.464 t 

30.155 
30.505 

31.854 * 31.201 * 
32.690 * 

32.409 * 
33.226 4 

31.912 * 
31.678 * 
31.745 
31.606 * 
32.099 * 
32.651 * 
34.362 * 
33.413 * 

* 
34.904 * 
34.040 * 
32.976 
33.395 * 
32.703 
32.815 * 
33.066 * 
33.529 * 
34.193 * 
35.063 * * 

PHI2 * 

* 

* 

* 

4LPHA2 

68  -424 
67.812 
67.368 
61.065 

66.781 
66.870 

66.174 
66.824 
66.929 
67.081 

66.434 
67.038 

66.000 
65.702 
65.518 

65.411 
65.421 

65.458 

65.104 
65.550 

65.829 
66.535 

64.938 
65.308 

64.559 
64.699 

64.513 
64.502 

64.580 
64.696 

64.630 
65.244 

64.105 
63.818 
63.604 
6  3.581 
63.560 
63.593 
63.618 
63.800 

64.679 
63.965 

63.062 
63.437 

62.812 
62.662 
62.594 

62.648 
62.591 

62.147 

bLFbb2 

V E L 2  B E T A  

10.964 115.58C 
10.881 105.720 

11.019 125.440 
11.040 135.300 

10.978 155.020 
11.021 145.160 

10.892 164.880 
10.170 174.74C 
10.614 184.600 
10.424 194.4bC 

10.340 111.900 
10.254 108.040 

10.422 137.620 
10.39E 127.760 

10.363 157.340 
10.410 147.480 

10.280 161.200 
10.161 117.060 
10 -00 8 186.920 
9.822 196.78C 

9.818 103.946 
9.921 113.806 
9.995 123.666 

10.050 143.386 
10.039 133.526 

10.024 153.246 
9.962 163.106 

9.732 182.826 
9.566 192.686 

9.510 109.713 
9.602 119.573 
9.664 129.433 
9.694 139.293 
4.688 149.153 
9.649 159.013 
9.513 168.073 
9.461 178.733 
9.315 180.593 
9.131 198.453 

9.107 105.t2C 
9.216 115.480 
9.296 125.340 
9.345 135.200 
9.360 145.060 
9.34C 154.920 
9.284 164.780 
9.193 114.640 

8.910 194.360 
9  -069 184.500 

V E L 2  8ETb 

9.865  172.966 

ECC E 

C.525 
c.933 

c.525 
c.531 

0 .52C 
C . S Z E  

C . 5 i 5  
c.524 
c.524 
C.922 

C.5ii 
0 . 5 1 5  
c.51c 
C.514 
C.SI? 
c.512 

0.511 
c . 5 1 1  

C.511 
C.512 

c . 5 1 7  
0.913 

C.5Cl 
c.5c5 

C.5CI 
c.sc4 
C.SC? 
C.9C? 

c.5c4 
c.sc2 

0.5C4 
c.5cc 

C.E5t 
0.856 

O . 8 S t  

0.ese 

C.5C5 
0.855 
C.@SI 
C.e5i 
C.fSC 

C . E E E  
C.EE5 

o.es1 

E C C E  

c.5ce 

C . B S E  

c.es: 
c.e51 

o.ee5 

c.esc 

RH ID 

1.S35 
1.05C 
1.7lC 
1 .cec 
1.EEe 

c .5€4 
C.5SE 

c .<E5 
c.523 
C.8EC 

1.5EC 
1 .Ett 
1 . 7 7 E  
1.ee7 
1 . 5 5 4  
c . 5 S 7  

C.557 
C .SE? 

c.521 
c . e77  

i . C C i  
1.52c 
l * € ? ?  
1 . 7 4 4  
1 .65 I 

C.55i 
1.ccc 

C.572 
C.541 
c.sc1 

1.572 
l . @ 8 E  
1.755 
1.lCE 
1.c19 
C.55E 

c.555 
C.SE4 

C .Si4 
C . E E C  

i . c 2 t  
1.542 
1.E54 
1.764 
1 . t 7 c  

c .S59 
1 .occ 
c.513 

0.5C3 
c .542 

PHI0  

VEL 1 

41.253 
41.315 
41.32C 
41.335 
41.332 
41.318 

41.264 
43.296 

41.223 
41.175 

41.153 
4 1.132 

41.168 
41.174 
4 1.171 
41.155 
41.13E 
41.105 
41.071 
41.026 

41.025 
41.050 
41.C68 
41.075 

41.075 
41.C82 

ALPHA1 * PHIl 

22.435 * -28.051 
17.061 * -38.745 
11.870 * -51.470 
6.859 * -66.343 
2.C24 * -82.786 

-2.643 * 260.598 

-11.511 * 232.308 
-1.152 * 245.350 

-15.753 * 221.510 
-15.876 * 212.599 * 

21.523 * -28.641 

11.5C1 * -52.173 
16.625 -39.375 

6.551 * -67.128 

-2.051 * 259.745 
1.768 * -83.634 

-7.333 * 244.548 
-11.674 * 231.583 
-15.E96 * 220.861 
-20.C14 * 212.014 

15.285 * -33.510 
24.634 * -23.742 

14.107 * -45.143 

4.255 * -74.775 
5. c99 * -58.953 

-0.430 * 268.439 

* 

* 

41.06C -4.965 * 252.300 
41.037  -9.364 * 238.082 
41.0C5 -13.640 * 226.185 
4C.566 -11.810 * 216.385 

4C.553 21.940 * -28.235 
4C.914 16.110 * -38.805 

4C.956 6.747 * -66.243 
4C.985 11.646 * -51.426 

4C.985 -2.592 * 260.582 
4C.595 2.C04 * -02.705 

4C.961 -7.C47 * 245.220 
4C.942 -11.318 * 232.078 
4C.9C8 -15.598 * 221.206 

* 

4c.06e  -19.725 * 212.242 * 
4C.061 24.591 * -23.475 
4C.086 19.311 * -33.103 

4C.515 9.239 * -58.247 
4C.904 14.195 * -44.582 

4C.918  4.44C * -73.971 
4C.914 -C.210 * 269.221 
4C.501 -4.721 * 252.971 
4C.880 -9.105 * 238.592 
4C.853 -13.378 * 226.538 
4C.818 -17.552 * 216.611 

VEL1 A L P H A 1  * PHIl 
* 

VINFl 

15.541 
17.857 

12.303 
13.647 

11.661 
11.628 

12.328 
13.475 
14.945 
16.616 

17.498 
15.232 

12.085 
13.384 

11.452 
11.522 
12.21 E 
13.387 
14.874 
16.560 

18.681 
16.260 

12.596 
14.191 

11.308 
11.606 

11.689 
12.629 
13.967 
15.564 

17.368 
15.118 
13.271 
11.955 
11.291 
11 -326 
11.992 
13.142 
14.620 
16.301 

16.141 
18.539 

12.482 
14.082 

11.471 
11.144 
11.496 

13.741 
12.414 

15.336 

VIhFl 

D V 1  

13.258 
11.308 

9.719 
8.141 
8.237 
8.261 
8.760 
9.644 

12.203 
10 -8 19 

11.053 
12.951 

9.572 
8.577 

I 
1 

I 
1 
1 

8.108 
8.159 

9.514 
8.677 

0.761 
2.156 

3.970 
1.904 
0.211 
8.964 
8.220 
8.003 
8.282 

10.032 
8.989 

11.326 

10.960 
12 -840 

9.484 

7.990 
8.419 

8.016 

9.384 
8.507 

11.944 
10.556 

11.805 
13.847 

10.124 
8.877 

1.884 
8.122 

8.825 
8.140 

9.853 
11.139 

D V  1 



u1 
03 

E C L T k  T T l N E  Ob SLP * O V 2  

1Ct3 11to.c 
c c  117c.c 

115C.C 
12cc. e 
1210.C 
1 i i c .c  
123C .C 
124C .C 
12fO.C 

llCE 11fC.C 
25 1190.1 

12CO. c 
l i l 0 . C  

1230. C 
12 io.c  

124C. C 
1250.C 
1200. c 
1270.c 

11'3 121c.c 
c 1220.c 

122C.C 
1240. C 
125c.c 
12tC.C 
12 iC .  I 
1280.C 
1250.c 
13CO.C 

115E  123C.( 
2 5 2  124C.C 

12'C.C 
12co.c 
1270.c 
I2EO.C 

13cc.c 
1250. C 

13 10 .c  
1320. C 

11er   12to.c  
321  127c.c 

l2EC.c 
1250. C 
1 3 c o . c  
121o.c 
12iO.C 
132O.C 
1340.C 
1350.C 

1 l e o . c  

* * 
i3.55 * 11.263 

20.t4 * 11.243 
i i . 1 2  * 11.252 

19.6: * 11.236 
1 9 . l i  * 11.228 
15.12 * 11.215 
19.5E * 11.2C9 
iC.41 * 11.157 
i 1 . 5 i  * 11.183 
22.54 * 11.167 

24.S: 0 11.154 
22.85 * 11.181 
21.21 * 11.172 
1 S . S t  * 11.164 

18.92 * 11.145 
19.15 * 11.157 

19.17 * 11.141 
19.82 * 11.131 

22.1c * 11.1Ct 
iC.83 * 11.115 

23.74 * 11.117 
i l . 8 5  * l l . l C 6  
ic.42 * 11.CS8 
19.41 * 1 1 . C S 1  

l e . € €  * l l a C 7 7  
18.85 * l l .CE4 

15.32 * 1 1 . C t E  
2C.16 * 11.059 
21.31 * l l " 2 4 8  
2 2 . t t  * 11.036 

22.65 * 11.047 
24-66 * 11.ccc 

il.CC * l l .C38 
19.75 .6 l l .02C 
18.51 * l l .C24  
18.72 * 11.017 
18.94 * 11.01C 
19.55 * 11.CC2 
iC.55 * 10.593 
21.86 * 10.583 

i3.5C 1C.554 
21.67 t 10.983 
2C.22 * 1C.574 
19.21 * 1O.St8 
18.65 * lC.St2 
18.6i * 10.555 
14.12 * 1C.549 
1S.55 * 1C.541 
21.09 * lC.933 
22.47 * 10.924 

ir 

* 

* 

t 

* 

b I N F 2  

5.721 
5.681 
S.651 
5.623 
5.545 
5.563 
5.525 
5.48C 

5.37C 

9.422 
5.465 

5.387 
5.358 
S.332 
9.303 
5.27 1 

5.188 
5.233 

5.13i 

S. 140 
5.162 

5.10E 
5.081 
5.c55 
5.026 

8.956 
8. $94 

8.913 
8.865 

5.42e 

8.91C 
8.872 
8.844 
8.818 
8.792 
E .  164 
8.732 
E.695 
E.655 

e.655 
8.654 

8.593 
8.621 

8.543 
8.565 

8.485 
8.516 

8.45C 
8.414 

b l h F 2  

a. 961 

PHl2 8 * 
9 

35.685 * 
34.911 * 
34.364 Q 

33.960 * 34.046 * 
34.099 * 
34.461 * 
35.037 * 
35.823 * 
36.806 4 

37.423 * 
36.521 * 
35.844 * 
35.398 * 
35.188 * 
35.211 * 
35.463 Q 

36.634 * 35.940 Q 

37.540 8 

38.224 8 
37.417 * 
36.503 * 
36.841 Q 

36.404 Q 

36.541 Q 

37.505 * 
36.911 * 
38.323 Q 

39.354 4 
t 

39.082 
40.016 * 
38.375 * 
37.907 
37.681 * 
37.954 * 
37.698 * 
38.445 * 
39.165 * 
4C.107 * 
40.002 * 40.837 * 

39.046 * 39.402 * 
38.937 * 
39.075 
39.454 * 
40.070 * 
40.918 
41.991 * 

t 
P H I 2  * 

* 

Q 

ALPhAZ 

63.315 
62.697 
62.248 
61.936 

6 1.625 
61.736 

61.585 
61.603 
61.670 
61.786 

62.682 
61.966 
61.436 
61.058 
60.803 
60.647 
60.568 

60.58  7 
60.552 

60.666 

60.628 
61.245 

60.179 
59.865 
59.660 
59.541 
59.489 
59.492 
59.539 
59.626 

59.824 
60.536 

58.921 
59.298 

58.665 
58.503 
58.414 
58.383 
58.399 
58.455 

59.026 
58.416 
57.972 
57.660 
57.453 
57.326 
57.262 
57.246 

57.330 

bLPkh2 

57.270 

VEL2 @ E T A  

8.837 111.387 
8.935 121.247 

9.036 140 -961 
9.002 131.107 

9.036 150.827 
9 .OO 1 160 -687 
8.930 170.547 
8.824 180.407 
8.684 190.161 
8.514 200.127 

8.464 107.299 
8.578 117.153 
6.664 127.013 
8.717 136.873 
8.736 146.733 
8.721 156.593 

8.584 176.313 
8.670 166.453 

8.464 186.173 
8.31 1 196.033 

8.228 l l ? . O C O  
8.330 122.920 

8 -440 142  -640 
8.40 1 132.780 

8.444 152.500 
8.413 162.360 
8.347 172.220 
8.246 182.080 

7.945  201.800 

7.882 108.967 
8.001 118.827 
8.090 128.687 
8.147 138.547 
8.170 148.407 

8.112  168.127 

7.915  187.847 
8.031  177.987 

7.767 197.707 

7.676  114.733 
7.782 124.593 
7.857 134.453 
7.899 144.313 
7.907 154.173 
7.879 164.033 
7.817 113.893 
7.721 183.753 
7 - 5 9 1  193.613 
7.429 203.473 

VEL2 B E T B  

8.112 191.940 

8.159  158.267 

E C C E  

C . E S t  
C.f51 
C . E E 7  
C.EE4 

C . E E i  
O.EE3 

O . E E . 2  
C.CE2 
C.8E5 
C . € E i  

C . E 5 !  
C.888 

c,eec 
O . E l 7  
C . E l t  
O.El6 
O.87i 
C.E78 
O . E @ l  

C . E @ O  
C . € € t  

C.f27? 
C . E l 6  

C.El1 
c.e7c 
C . E 7 1  
C.872 

C.87E 

0. E79 
C . E E C  

c.ee9 
C.E79 

c.et5 
c . 1 c i  

C.161 
C . E C S  
C.872 

0.811 
C.E7E 

O.f!63 
O . E C t  

C.EC1 
O . E t l  

O.EC3 
O.Et1 

0 . E C C  
C.87C 

E C C E  

c.eE? 

c.e75 

c . e c 5  

Rn I C  

1.SSE 
1.5CS 
1.E15 
1.72t 
1.631 
C.5SE 
C.585 
c . S t (  
c.525 
( . E e l  

2 . c 4 i  
1.963 
1 . e 7 4  
1.7e2 
1.68E 
1.ccc 
C .SS? 

c , 5 4 4  
c.574 

0 .sc E 

i.CIC 
1.525 
l . € ? E  
1.744 
l . t 4 i  
C .S4E 

0.561 
C.585 

c .s ie  
C.Efi 

i . C t E  

1.E53 
I . E O (  
l.iC1 
1.tOt 
c . 5 5 4  
c . 5 7 5  
c.545 
c .5Ct 

i . C I C  
1 .548 

1.76C 
1 . E 5 C  

1 . t t i  
C.59E 

c . S t  i 
C .52 i 

1 .$e? 

c.sec 

c.ee? 

REI I C  

VEL l  ALPHA1 * P H I l  * 
i. 

4C.802 21.911 * -27.967 
4C.823 16.743 * -38.404 
40.838 11.734 0 -50.886 
4C.845 6.880 * -65.591 

4C.83@ -2.392 * 261.218 
4C.845 2.174 * -82.015 

4C.822 -6.829 Q 245.725 
4C.755 -11.149 * 232.439 
4C.769 -15.369 * 221.444 
40.733  -15.501 * 212.378 

t 
4C.723 24.508 * -23.325 
4C.747 19.292 0 -32.839 
4C.765 14.231 * -44.195 
4C.776 9.324 f -57.743 
4C.780 4.564 * -73.394 

4C.766 -4.545 * 253.446 

4C.723 -13.182 * 226.771 
4C.74E -8.916 * 238.940 

4Ce6S1  -11.361 * 216.753 

4c.777 -0.056 * 269.793 

t 
4C.674 21.840 * -27.821 
4C.695 16.730 * -38.152 

4C.71e 6.559 * -65.142 
4C.71C 11.771 * -50.525 

4C.712 -2.254 * 261.650 
4 ( . 7 1 5  2.286 * -81.536 

4C.6SE -6.675 * 246.055 
4C.678 -10.988 4 232.657 
4C.651  -15.209 * 221.566 
4C.61@ -19.354 * 212.430 

4C.629 19.230 * -32.704 
4C.606 24.3P7 II -23.278 

4C.647 14.221 * -43.964 
4C.65e 9.358 t -57.423 
4C.663 4.635 * -73.020 
4C.66C 0.043 * -89.838 

4C.635 -8.786 * 239.140 
4C.651 -4.427 * 253.743 

4C.584 -17.234 * 216.789 

4C.566 21.730 * -27.784 
4C.586 16.674 * -38.034 
4C.6C1 11.762 f -50.327 
CC.609 6.988 f -64.879 
4C.611 2.347 * -81.252 
4C.605 -2.172 * 261.896 
4C.593 -6.578 * 246.226 

4C.550 -15.107 * 221.586 
4C.520 -19.263 * 212.395 

V E L l  ALPhAl * PHIl 

9 

4c.612  -13.050 * 226.881 

* 

4c.575  -10.885 * 232.747 

f 

V I C F l  

17.239 
15.007 
13.165 
11.840 

11.163 
11.154 

11.806 
12  -942 
14.415 
16.106 

16.022 
18   -396 

12.378 
13 -917 

11.354 
11.001 
11.338 

13.559 
12.240 

15.154 

17.109 
14.897 
13.063 
11.735 
11-036 
11.027 
11.656 
12.782 
14.254 
15.948 

15.902 
18.251 

13.873 
12.279 
11.250 
10.890 
11.208 
12.101 
13.417 
15.014 

14.785 
16.976 

12.964 
11.638 
10.934 
10.915 

12.657 
11.535 

14.130 
15.831 

VIhFL 

DV 1 

12.730 
10.870 
9.40 1 
8.394 
7.891 
7.897 
8.369 

10.390 
9.229 

11.776 

11.706 
13.723 

10.040 

8.036 
8.797 

7.785 
8.024 
8.694 

10.989 
9.710 

12.620 
10.180 

9.323 

7.806 
8.316 

1.800 
8.257 

10.261 
9.106 

11.645 

13.598 
11.606 

9.958 
8.722 

7.701 
7.961 

7.930 
8.589 
9.598 

10.875 

12.507 
10.689 

9.246 
8.244 
7.732 
7.719 

9.010 
8.168 

10.162 
11.547 

DV 1 



TABLE XII. - Continued.  TABULAR DATA FOR  TRAJECTORIES  FROM 1.1 EARTH  RADII  CIRCULAR 

E C b T t  T l I n E  

l i C E  12E0.C 
20; 129C.C 

131o.c 
13CO.C 

1320 .C 

1340. C 
1330. c 

1350.C 
1360.C 
137C.C 

1 i S I  131C.C 
2 7 1  132C.C 

1!?O.C 
134C. C 
1350.C 
1360. C 
137C .C 
13EC .C 
135C .C 
14CO. C 

l i 5 1  133c.c 
- 4  134C.C 

135c.c 
1 3 c c .  c 
1 3 1 0 . c  
1380.  C 

1400 . C  
13SO.C 

1410.C 
1420.  C 

l i e 2  13tC.C 
i 2 7  137C.C 

1390 .c 
13EC.C 

1410.C 
14CO. C 

1420. C 
143C.C 
144C.C 
145C.C 

i c  - 

C Y  SLN * DV2 * * 
22.44 * 10.933 
24.42 * 10.546 

2C.8C * 10.923 

18.EC * 1C.910 
15.57 * 1C.516 

18.54 * 1C.904 
18.15 * 10.858 
19.40 * 1C.852 
20.4C * 10.885 
21.67 * 10.@78 

2 3 - 2 8  * 1C.8E9 
21.47 * 10.871 
2C.C4 * 10.869 

18.52 * 10.@57 
19.c4 * 10.Et2 

18.50 * 10.852 

15.7E * 1C.841 
18.54 10.E46 

20.52 * 10.834 
22.31 * 1'2.828 

24.15 * 1C.E45 
22.24 * l o s e 3 6  
i C . 6 2  * 1C.E26 
19.4C * 1C.819 
18 . t4  * 10.E13 
18.38 * lC.808 

19.24 * 10.758 
18.LC * 10.EC3 

21-52 * 1'2.189 
20.25 * 10.793 

21.29 * 10.788 
23.C7 * 10.799 

19.f7 * 10.719 

18.38 * 10.768 
18.85 * 1C.773 

* 

* 

* 

l e . 3 ~  * 10.763 
1 e . a  * 1 c . 7 5 ~  
19.64 * 10.755 
iC.75 * 10.751 
22.15 * 1C.  7 4 7  * 

E C P T E  T l I H E  C V  SUM * Ob2 

PARKING  ORBIT  TO 1.1 SATURN  RADII  CIRCULAR  PARKING  ORBIT 

bINF2 

8.507 
8.452 
e.413 
8.3E2 

8.333 

8.282 
8.309 

8.253 
8.222 

E.26E 
8.220 
8.1  e4 

8.133 
8.156 

8.C87 
8.C63 
8.037 
8.010 

8.101 
8.043 
8.001 
7.963 
7. 543 
7.921 
1.90C 
7 .875  
7.858 
7.836 

1.883 

7.794 
7.832 

7.765 
7.742 
7.722 
1.703 
7.685 
1.667 
1.651 

bIluF2 

8.351 

a.11c 

PHI2 * * 
42.679 * 
41.718 * 
40.987 
40.499 * 
40.261 * 
4c.274 * 
40.536 * 
41.789 * 
41.043 

42.768 * 
43.521 * 
42.661 * 
41.672 * 42.041 

41.556 
41.696 * 
42.087 * 
42.725 * 
43.604 
44.118 * 
45.412 * 
44.423 * 
43.170 * 43.672 * 
42.923 * 
42.935 * 
43.729 * 43.205 

44.502 * 
45.517 * 
46.273 
45.390 * 
44.375 * 44.755 * 
44.256 * 
44.399 * 
45.464 * 
44.804 * 

47.529 * 
46.375 

PHI2 * 

* 

* 

PLPHA2 

58.234 
57.533 
57.016 

56.391 
56.646 

56.224 

56.079 
56.126 

56.101 
56.073 

56.650 
56.055 
55.622 
55.316 

54.975 
55.108 

54.897 
54.861 
54.858 
54.884 

55.088 
54.588 

55.763 

54.228 
53.977 
53.808 
53.699 
53.634 
53.602 
53.597 

53.542 
54.110 

53.126 

52.624 

52.391 
52.332 
52.297 
52.283 

b l F t b 2  

52.830 

52.484 

VEL2 @ E T b  

7.356  110.640 

7.570  130.360 
7.631  140.220 

7 -649  159.940 
i.657  150.080 

7.605  169.800 

7.416  189.520 
7.528  179.660 

7.272  199.380 

7.177  116.407 
7.286 126.261 
7.364 136.127 

7.419 155.841 
7 - 4 0 9  145  -987 

7 -39  5 165 .70 7 
7.336 175.567 
7 -243 185.421 
7.117 195.287 
6.958 205.141 

7.478  120.500 

7.005 122.174 
6.879 112.314 

7.100 132.034 
7.163 141.894 
7.192 151.754 
7.186 161.614 
7.146 171.474 
7-01 1 181.334 
6.962 191.194 
6 -82  i 20 1.054 

6.838 127.940 
6.125 118.080 

6.965 147.660 
t.919  137.800 

6.978  157.520 

6.899  177.240 

6.686 196.960 
6.531  206.820 

VEL2 E E T P  

6.956  167.380 

6.809  187.100 

E C C E  

0 .878  
C . E l C  
C .8 t4  
c .ecc 
C.85E 

c.e57 
C.856 

c . e r r  

C.@64 

C . @ t ?  
c . e 7  1 

C.E55 
C . B 5 E  

C.ES? 
C.E52 

C . E 5 5  
c .e .3  

C.E55 
C.E6? 

c . e t c  

(.e72 
C . E C 3  

C . 8 5 ?  
C . € 5 i  

c . e 5 c  
C.845 
1.845 

C . E C 3  
C.E5E 

C . E t 4  
0.@57 

C.@4E 
C . E t  1 

0.E45 
C.84C 

0.845 
C.84t 

C . E E i  
O . E t 7  

E C C E  

( . e 5 1  

Rn IC 

i .08E 
i . c c 2  
1.511 
1.EI.f  

1.615 
1.715 

c.554 
C .51 I 

c . s o t  
c.545 

i .C5!  
1.565 
1 . E i i  

1 . 6 7 t  
1.17t 

C . S 5 E  
C.58t 
( . S t 2  
c.s27 
c.Ee9 

2 .  I C E  
2.C15 
] . S i 1  
] . E 2 2  
1.7?? 

C.954 
1.622 

C.5'5 
c.575 

c . 5 c t  

i . C I 3  
1.982 

1.15C 
I . E E 7  

1.ce5 
C . S S €  
C.586 

C -527 
c ,562 

C . E @ I  

Rnlo 

V E L l  ALPHA1 P H I l  * * 
4C.5'27 24.231 * -23.324 
4C.525  19.130 * -32.603 
4C.546 14.169 * -43.874 
4C.55f  9.347 * -57.271 

4C.561  0.091 * -89.659 
4C.553  -4.362 * 253.872 
4C.53E -8.712 * 239.201 
4C.518  -12.974 * 226.878 
4C.4$2  -17.164 * 216.735 

4C.475 21.587 * -27.845 
4C.494  16.580 * -38.038 

4C.511  6.973 -64.188 

4C.514  -2.138 261.970 
4C.503 -6.532 * 246.248 
4C.486  -10.834 * 232.715 
413.464 -15.060 * 221.508 
4C.437  -19.225 * 212.281 

4C.423 24.046 * -23.450 
4C.445  18.994 * -32.766 

4C.472 9.294 * -57.273 
4C.461  14.C75 * -43.913 

4C.477  4.634 * -72.815 

4C.465 -4.345 * 253.843 
4C.456 -8.687 * 239.130 
4C.437 -12.949 * 226.169 
4C.413 -17.146 216.596 

4C.357 21.412 * -27.991 
4C.416 16.451 * -38.152 

4C.438 6.916 * -64.055 
4C.43C 11.621 * -50.361 

4C.44C 2.328 * -81.220 
4C.436 -2.151 * 261.880 
4C.42C  -6.533 * 246.129 
4C.411  -10.832 * 232.567 

4C.365 -19.238 * 212.093 
4C.351 -15.061 * 221.338 

V E L l  ALPHAl * P H I l  

4c.563  4.657 * -72.831 

* 

4 c . 5 ~ 8   1 1 . 7 1 1  * -50.277 

4c.518  2.359 * -81.151 

* 

4c.476  0.092 * -89.655 

* 

* 

V I k F l  

18.104 
15.780 
13.769 

11.156 
12.183 

10.791 

11.992 
11.102 

13.308 
14.911 

14.672 
16.841 

12.865 
11.541 

10.822 
10.843 

11.439 
12.562 
14.039 
15.749 

17.954 
15.655 
13.662 
12.090 
11.069 
10.706 
11.018 
11.909 
13.229 
14.840 

14.555 
16.702 

12.766 
11.459 

10.745 
10.763 

11.366 
12.494 
13.979 
15.699 

VI hF1 

ov 1 

13.471 
11.505 

9.875 
8.651 
7 -892 
7.631 
7.854 
8.507 
9.513 

10.791 

10.597 
12.393 

9.170 
8.177 

7.653 
7.668 

8.098 
8.938 

1 1   - 4 8 0  

13.342 
11.401 

9.791 

7.830 

7.793 
7.571 

9.452 
10.734 

10.503 
12.275 

9.094 
8.113 

7.598 
7.610 

8.886 
8.045 

10.041 

10.090 

8.581 

13.445 

11.438 

cv 1 



Q, 
0 

E C P T L  T T I M L  OW SLM * ow2 

1222 135C.C 
18E 14CO.C 

141C.C 

1 4 3 c . c  
14iC.C 

145C.  C 
1440 . C  

1 4 6 0 .  C 

14.EC.C 
147C.C 

1 2 t 1  143C.C 
15C  1440.C 

1 4 %  . C  
14tC.C 
147C.C 
14EC. C 
145C.C 
15CO.C 
151C.C 
15iO.C 

l : € t  145C.C 
125  1460.C 

14EO. C 
147C.C 

14SC. C 
15CO. C 

152C.C 
15 10 . C  

153C.  C 
1 5 4 0 .  ( 

1 4 1 1  14EC.C 
10C  1450.C 

15CO.C 
1 5 1 0 .  C 
1 5 i O  .C 
1530.C 
1 5 4 0 . C  
15fO.C 
15tO.C 
1570.C 

1436 15CO.C 
7 5  1510.C 

152C.  C 
1530.C 
1540.C 
1 5 E O . C  
15tO.C 
1570.C 

1550.C 
1580.C 

€ C I T €  T T l M €  

Q 

24.76 * 10.153 
22.12 4 10.737 
iC.55 * 1 C . 7 2 6  
15.62 * lC.718 
18.7C * 1 0 , 7 1 1  
18.25 9 1C.707 

18.7E * 1C.695 
18.25 Q 1C.703 

20.85 9 10.694 
15.6t  Q 1C.657 

2 4 . 2 7  * 10.658 
22.35 * 10.683 
2C.71 * 1C.671 
19.4C * 10.663 
18.54 * 10.657 
18.15 Q 10.653 
18.24 * 1C.650 
18.7E Q 1C.647 
15.7C * 10.645 
iC.53 * lC.644 

23.25 Q 10.655 
2 5 - 2 4  * 1 ( . 6 7 1  

21 .4 i  * 10.646 
19.93 * 10.636 
18.85 * 10.625 
1 8 - 2 2  * 10.624 
18.C5 * 1C.620 
18.42 * 1C.618 

20.25 * 19.16 * 1C.616 
1C.616 

2 4 - 1 6  * 1C.635 

2 0 . 5 5  * 10.612 
1S.i7 * 10.6C3 
18.42 * 10.557 
18.05 * 10.553 
18.16 * 1C.541 
18.71 * 10.585 

* 

* 

* 
2 2 . 2 ~  * 10.623 

1 9 . t 4  * 1 0 . 5 ~ 5  
2 0 . 8 ~  * 1c.550 * 
25.13 * 10.623 
23.C6 * 10.604 
21.26 * 1C.551 

1 8 - 1 3  * 10.574 
18.12 * 10.569 
18.OC * 10.566 
18.35 * 1C.564 
19.11 * 1C.564 
20.21 * 10.565 

Ck SLM * OlrZ 

19.1s * 1 0 . 5 ~ 1  

* 

LIhF2  PHI2  3 

7.670 49.433 .? 

7.606 48.348 * 
7.553 47.489 8 
7.516 46.864 * 
7.465 46.414 * 
7.487 46.506 * 
7 , 4 4 7  46.591 * 
7.432 47.033 * 
7.418 47 .738 * 

* 

Q 

7.407  48.699 0 

7.426 51.523 9 
7.353 50.454 * 
7.295 45.612 3 
7.26C 49.020 * 
7.212 48.617 9 
7.233 48.679 * 
7.196 48.829 * 
7.184 49.311 II 

7.171 51.073 * 
7.176 50.062 * 

7.327 53.565 
7.241 52.392 * 
1.177 51.431 * 
7.095  50.246 * 7.13C  50.709 * 
7.072  50.042 * 
7.055  5C.120 * 
7.C35  51.103 
7.043  50.475 * 
7.032  51.997 * * 
7.069  53.321 * 7.145 54.394 * 
7.012 52.476 * 
6.941 51.553 * 
6.571  51.881 * 
6.922 51.490 * 
6.909 51.712 * 
6.901 52.212 

6.503  54.024 * 6.895  52.986 Q 

* 
1 . 0 6 6  56.443 * 
6.90E 54.315 
6.858 53.593 * 
6.822 53.131 * 
6.798 52.943 * 
6.783 53.024 

6.772 54.040 
6.774 53.393 * 
6.776  54.960 * 
bINF2 PHI2 * 

* 

6.976  55.278 * 

PLPhA2 

52.679 
51.957 
51.423 
51.044 

50.57 1 
50.768 

50.329 
50.431 

50.190 
50.252 

5c .375 
49.712 

48.868 
49 .224 

48.620 
48.433 

48.176 
48 .291 

48.076 
47 .981 

49 .291 
48.553 
48.008 
47.610 

47.113 
47.319 

46.816 
46.950 

46.695 
46.578 

46.767 
47.369 

46.325 
46 .002 
45 .761 
45.586 
45.435 
45.297 
45.161 
45.015 

45.494 
46.163 

45.01 1 
44.656 

44.190 
44.393 

44.031 
43.880 
43.728 
43.564 

PLPHAZ 

VEL2 B E T A  

6.279 110.540 
6.419 120.400 

6  -60 8 140 -   120  
6.529 130.260 

6.653 149,980 
6.663 155.84C 

6 .581 179.560 
6.639 169.700 

6 .364 199.280 
6 .489 189  -420 

5.999 112.860 
6.138 122.720 
6.246 132,580 

6.364  152.300 
6.321  142.440 

6.372  162.16C 

6.285  181,880 
6.346  17i.020 

6.192  191.74C 
6.065  201.600 

5.895 118.626 
6.020 128.486 
6.113 138.346 

6.199 158.066 
6.190 1 6 1   - 9 2 6  
6.147 177.786 
6 -01 1 18 7 -646 
5.961 197.506 

5.654 114.533 
5.796 124.393 

5.982 144.113 
5.905 134.253 

6.024 152.973 
6.034 163.833 
6.008 173.693 

5.857 19Z.413 
5.949 182.553 

5.733 202.273 

5.571 120.300 
5.415 110.440 

5.791 140.020 
5.698  130.160 

5.851  149.880 

5.870  169.600 
5.828  119.460 

5.646  199.180 
5.753  189.320 

VEL2 RETb 

5.741  108.766 

6.172  148.206 

5.877  159.740 

E C C E  

C . E C . E  
0 .859  
C . E S I  
C.84t 
0.842 
C.841 
C.E4C 
0.842 
C.E44 
C.845 

C . E t 4  
c.e54 
C .E47 
C.E41 
C . E 3 E  

c . c 3 t  
C.83E 
C .84 1 

c . e ? t  

0.846 

C . € t 7  
0.856 

0 .841 
C.E4E 

O . E 9 7  
C.824 
0.834 
c.e35 
O . E 3 i  
0.841 

c . e 5 s  
c.e50 
c.e42 
C.€27 
C.@?? 
0.821 
C.832 
C.E34 

C.842 
C . € 3 7  

C.Et2 
C . 8 5 2  

0.E3-l 
C.EA4 

0.e22 
0.83C 

C.823 
c .e2c  

0.838 

ECCE 

C.EZS 

RM1D 

i . 1 6 5  
i - 0 7  i 
1.5E5 
1.885 
1.7E5 
1.68E 
C . 5 S E  

C . T 5 €  
c.522 

i . C @ C  
; . I t 5  

1.SE6 

1 .78€ 

c -557 
1 . t 8 5  

c.554 
C.517 

2.123 
2 . i 2  1 

2.C41 
1.545 
1 . E 4 5  
1.742 
1.ccc 
O.54C 
C.5 t5  
C.S?C 

2.C95 
2.1Et 

2.coc 
1.5C 1 
1.755 
1.65 5 
c .%t 
C.581 
c.552 
( . S I 5  

i.i?i 
2.145 
i.C55 
1.557 
1.E5C 
1.752 
1 .cac 
c.5sc 

c.535 

RH IC 

0.584 

l a t e <  

c.se1 

c . 5 6 ~  

VEL1 ALPHA1 41 P H I 1  WINF1 C V l  

4C.325 25.782 Q -20.452 18.719 14.003 
4C.347 20.741 Q -29.128 16.358 11.986 
4C.365 15.829 * -39.462 14.261 10.267 
4C.378 11.039 * -51.900 12.530 8.913 
4C.385 6.370 * -66.624 1 1 - 2 9 3  7 .991 

0 

4c.387  1.812 * -83.129  10.673  7.547 
4C.383  -2.644 Q 260.003 10 .733 7.589 
4C.373 -7.010 * 244.437 1 1 - 4 1 9  8.084 
4C.35E -11.299 9 2310117 12.597 8.964 
4C.335  -15.527 * 220.110 14.119 10.153 

4C.2E2 25sC54 -21.507 18.335 13.671 
4C.303 20.063 4: -30.326 16.018 11.702 
4C.32C 15.194 Q -40.858 13.972 10.036 
4C.332 10.446 * -53.532 12.302 8.740 

4C.340 1.277 Q -85.135 10.598 7.494 
4 C . 3 3 9  5.8C8 * -68 .499 11.136 7.878 

Q 

4 c . 3 3 ~   - 3 . 1 5 s  4 258.054  10.737  7.592 
4C.326  -7.510 Q 242.695 11.490 8.136 
4C.312  -11.792 * 229.632 12.719 9.058 
4C.252  -16.C19 * 218.855 14.279 10.281 * 
~ c . 2 4 5  27.449 * -17.767 19.480 14.668 

4c.286 17.508 * -35.515 14.889 10.774 
4C.267 22.417 * -25.894  17.069  12.586 

4C.300  12.717 * -47.083 13 .028 9.296 
4C.304  8.040 * -60.931 11 .604 8.219 
4C.313  3.468 * -76.889 10.749 7.601 
4C.311  -1.006 * 266.157 10.559 7.466 
4C.3C5 -5.393 * 249.909 11.027 7 ~ 8 0 0  
4C.293  -9.706 * 235.666 12.045 8.547 
4C.277  -13.561. * 223.796 13.462 9 - 6 3 4  * 
4C.233 24.715 * -21.047 18.164 13.523 
46.253 19 .@26 * -30.672 15.873 11.582 
4C.265 14.594 * -41.221 13.851 9.940 
4C.28C 10.271 * -53.925 12 .204 8.666 
4C.2EC 5.667 * -68.919 11.060 7.823 

4C.284 -3.269 * 257.600 10.690 7.565 
4C.275 -7.615 * 242.264 11 .468 8.119 
4C.262 -11.857 * 229.231 12.712 9.051 

4c.28e  1.154 * -85.587  10.541  7.454 

4c.244  -16.132 * 218.484  14.284  10.286 * 
4C.2CC 27.136 * -18.134 19.293 14.504 
4C.221 2 2 - 1 4 9  * -26.265 16.910 12.451 
4C.239 17.277 * -35.907 14 .754 10.664 
4C.252 12.520 * -47.508 12.917 9.210 

4.C.265 3.321 * -77.390  10.685  7.555 
4c.261 7.870 * -61.401  11.517  8.155 

4c.264  -1.139 * 265.635  10.516  7.436 
4c.257  -5.517 * 249.406  11.004 7.783 

4 c . 2 3 1   - 1 4 . ~ 8 8  * 223.373  13 .4r1   9 .641 
4C.247  -5.829 * 235.202  12.039  8.542 

* 
VEL1 ALPHA1 * PHI1 V I N F l  OV1 



TABLE XI1 

t C b 1 f  I l I H f  

14.51  1520.c 
5C 154c.c 

155o.c 
15tC.C 
157C.C 
15CC. C 
155c.c 
16CC.C 
16 I C  .c 
I6iC.C 

ldEt  15fC.c 
if 156C.C 

157C.C 
15EO. C 
159C.C 
16CC.C 
16 10 . C  
162C.C 
163C.C 
l t 4 C . C  

1 5 1 1  1 5 E C . C  
C 1590.C 

I6CC.C 
161C.C 
l t 2 C . C  
lt3O.C 
1C4C . C  
165C.C 
1ttC.C 
167C . C  

1 ! 1 t  1ccc.c 
3 5 2  161C.C 

l t i C  . C  
It3C.C 
1t4C. C 
l t 5 C . C  
16tC.C 
167C.C 

165C . C  
l68C . C  

1!t1  1t2c.c 
? i l  164C.C 

lC5C.C 
I6tC.C 

1 b E C . C  
1tlC.C 

It5C.C 
17cc.c 
171c.t 
1 7 i c . c  

Q, 
CI E C l T L  T l I H E  C ’ r  SLH * 012 

Ck SbH * OV2 * * 
23.96 * 1c.589 
22.03 * 10.573 
20.40 * lC.561 
19.14 * 10.552 
18-32 * 10.547 
17.5t  * 1C.543 
18.C5 * 10.541 

19.tC * lC.541 
1a.t5 * 1c.540 

2c.e: * 1c.543 * 
24.41 * 10.577 
22.E7 * 10.558 
21.1C * 10.544 
19 . t t  * 1C.534 
18-62 * 10.527 
18.02 10.522 
17.42 * 1C.520 

19.07 * 10.519 
18.29 * 10.515 

2C.IE * 10.521 

2 3 . i t  * IC.54t 
21.86 * 1C.530 
iC.26 * l O . 5 l e  
19.03 * 1C.5C5 
18.22 * 1C.5C4 

18.62 * 1c.45s 
18.C: * lC.455 

2 C . E 5  * lC.5C4 
15.5E * 10.501 

* 

11.85 * 1 c . 5 ~ 0  

* 
2 2 . 6 5  * 10.515 
2C.54 * 10.5C4 
19.53 * 10.494 

17.9t * 10.483 
1 7 . E E  * 1C.480 
1 8 . 2 6  * lC.480 

2C.19 * 10.485 

i3 .57 * 1C.51C 
21.7C * 1C.494 
iC.12 * 1C.4.51 
18.41 * 10.473 

24.11 * 10.538 

1 a . 5 i  * 10.487 

19.05 * 1 c . 4 ~  

* 

1a.1: * 1c.467 
1 7 . 8 2  * 1c.464 

18.tC * lC.464 
17.95 * IC.463 

i C . E i  * 10.412 
15.5E * 1C.467 

* 

- Continued.  TABULAR DATA FOR TRAJECTORIES  FROM 1.1 EARTH RADII CIRCULAR 

PARKING  ORBIT TO 1.1 SATURN RADII CIRCULAR  PARKING  ORBW 

lINF2 

6 . ~ 1 8  
6.758 

t.895 

6.715 
6.685 

6.655 
6.665 

6.652 
t.656 
6 . 6 6 8  

t . 83& 
6.743 
6.671 
0.615 
6.582 
6.55.5 

6.539 
t.543 

t.542 
t . 553  

6.598 

6.49C 
6.535 

6.455 
6.441 
6.433 
6.433 
t.444 
6.464 

6.63E 
6.539 
6.464 
6.405 
t.371 

6.335 
6.347 

6.333 
6.34 1 
6.36C 

6.454 
6.406 
t.341 
6.293 
6.263 
6.245 
6.24C 
6.245 
6.261 
6.285 

b I h F 2  

6.683 

PHI2 * * * 
51.283 * 
56.224 * 
55.378 * 
54.786 
54.462 * 
54.418 * 
55.163 * 54.646 * 

57.021 * 55.958 

* 
58.178 * 
59.328 * 
57.234 * 
56.512 * 
56.056 * 
55.875 
55.978 * 
56.356 * 
57.022 * 
57.962 * * 
6C.180 * 
59.134 
58.312 * 
57.722 * 
51.407 * 
57.372 * 
57.624 * 
58.161 * 
58.966 * 
6C.049 * 
62.215 * 
61.087 * 
6C.155 * 
55.008 
59.462 * 

58.953 * 
55.355 
6C.041 * 
60.991 * * 
63.076 * 
62.053 * 
60.685 P 
61.243 * 
6C.373 * 
60.352 * 
60.616 * 
62.COO 1 
63.091 * 

PHI2 * 

* 

58.835 * 

t1.168 * 

* 

ALPHA2 

44.196 
43.660 
43.278 
42.994 
42.776 
42.596 
42.442 

42.100 
42.279 

41.897 

42.866 
42.283 
41.859 

41.332 
41.562 

41.144 

40.810 
40.973 

40.622 
40.404 

40.865 
40.414 

39.853 
40.084 

39.661 
39.489 
39.313 
39.117 
38 -90  1 
38.631 

39.403 
38.923 
38.583 
38.327 
38.144 
37.974 

37.608 
37.376 
37.107 

37.385 
37.032 

36.580 
36.427 
36.263 
36.076 
35.848 

35.228 
35.565 

CLFI-A2 

37.802 

36.781 

VEL2 B E T 4  

5.349 116.M7 
5.490 126.061 
5.601 135.927 

5.721 155.647 
5.730 165.507 
5.706 175.367 

5.558  195.087 
5.648 185.221 

5.435  204.947 

5.127  112.113 
5.285 121.973 
5.410 1 3 1 . 8 3 3  
5.505 141.693 
5.565 151.553 
5.591 161.413 
5.584 171.272 
5.543 181.133 

5.363 200.852 
5.469 190  -99  3 

5.079 117.88C 
5.221 127.740 
5.331 137.tOC 
5.408 147.460 

5.461 167.180 
5.452 157.32C 

5.437 177.040 

5.169 206.620 
5.291 196.760 

5.678 145.787 

5.379 186.900 

5.032 123.647 

5.251 143.367 
5.312 153.227 

5.330 172.947 
5.338 169.081 

5.290 182.807 
5.216 192.667 
5.112 202.527 

4.843 119.553 
4.985 129.413 
5.095 139.219 
5.170 149.139 

5.223 168.853 
5.214 158.993 

5.199 178.713 
5.142 188.573 
5.054 198.433 
4.934 208.293 

V E L 2  e E T b  

4.875  113.781 

5.158 131.507 

ECC E 

O.85t 
C.E46 
0.81E 
C.E33 
C.Ei9 
C . f i 7  
c.82e 
( .e?< 
Q.E34 
C . E 2 t  

C . E t C  

C.E4C 
C.839 

c.e45 

0 . e 2 t  
c .e25 

c .e?c 

c . e r ;  

C . € i i  
C . E 2 t  

C.E2!  

0 .842  
C.E25.  
(.E25 

O . E i 4  
C . E i 4  

O.E2l 
C . E 2 7  

C.E?C 

C.&!i 

C . E 2 7  

C . E i l  
c .a23 

c . e i t  

c.e4c 

c.e3c 

c.e;? 
c . e i 4  
C . E Z 7  
C.E32 

C .E35 
C.E4S 

C . E Z 2  
C.e26 
c . e i3  
c.e21 

0 . e 2 4  
O . E i 2  

C . E i €  
0.834 

E C C E  

RHIO 

2.201 
2.105 
2.013 
1.511 

C . 5 5 6  
1.7C3 

0 .552  
C.5EC 

C .514 

2.163 
2.253 

2 . C C . E  
1 . W S  
1.ECC 

C . 955  
1.761 

C.585 
C.5ci 
c . 5 2 ?  

2.122 
i.2lC 

i . c i 4  
1.522 
1.EIE 

c .S9t 
1.71c 

C . 5 1 F  
c.551 
C.512 

i . i tC 
2.176 

1.575 
1.E75 

C.595 
1.76f 

C.58E 
c.sce 
0.531 

2 . 2 2 s  
2.124 
i . C 2 C  
1.932 

1.717 
I . E Z C  

c . c s 5  

C.545 
c . s c 5  

PH IC 

1.ecs 

2 .cec  

c . 5 7 e  

V E L l  A L P H A 1  * PHIl * * 
4C.191 24.474 * -22.243 
4C.210 19.566 * -31.084 

4C.236 10.C80 * -54.424 
4C.242 5.493 * -69.472 

4C.240 -3.414 * 257.024 

4C.219 -12.C39 * 228.747 

4c.225  14.768 * -41.670 

4c.243  0.999 * -86.165 

4c.232  -7.755 * 241.728 

4 c . 2 ~ 2  -16.281 * 218.045 

4c.182 21.858 * -26.699 
4c.162 2 6 . 8 ~ 3  * -18.545 

* 

4C.199 17.C24 * -36.370 

4C.ZZC 7.611 * -61.982 
4C.212 12.296 * -48.025 

4C.224 3.142 * -78.025 

4C.217 -5 .675  * 248.794 
4C.223 -1.303 * 264.995 

4C.193  -14.250 * 222.877 

4c.156 24.154 -22.650 

4t.199 9.857 * -55.021 
4C.188 14.52C * -42.196 

4C.2C5 5.291 * -70.139 

4C.203 -3.584 * 256.339 
4C.145 -7.526 * 241.103 
4C.183 -12.214 * 228.186 
4C.167 -16.465 * 217.545 

4c.131 26.454 * -19.008 

4C.lbt  16.146 * -36.910 
4C.178 12.050 * -40.626 

4c.207 -9.985 * 234.648 

* 
4c.174  19.282 * -31.565 

4c.zot 0.813 * -86.871 

* 
4 c . 1 ~  21.547 * -27.188 

4 c . 1 a t  7.447 * -62.668 
4c.189 2.935 * -78.774 

4c.183  -5.863 * 248.085 
4C. lE8  -1.498 * 264.233 

4C.173 -1C.173 * 234.017 
4C.160 -14.444 * 222.311 

4c.127 23.816 * -23.186 
4C.144 18.979 * -32.105 
‘C.15f 14.246 * -42.8C7 
4C.167 9.611 * -55.708 

4C.174 0.599 * -87.689 
4C.113 5.C63 * -70.914 

4C.171  -3.795 * 255.544 
4C.164  -8.129 * 240.382 
4C.153 -12.415 * 227.559 

* 

4c.138  -16.081 * 216.989 * 
V E L l  A L P H A l  * PHIl 

VflVFl 

17.989 
15.724 
13.727 
12.104 
10.905 
10.491 
10.671 

12.722 
11.461 

14.312 

16  -745 
19.103 

14.616 

11.430 
12.804 

10.625 
10.482 
10.994 
12.050 
13.500 

17.810 
15.570 
13.600 
12.004 

10.447 
10.912 

11.469 
10.655 

12.751 
14.359 

16.577 
18.908 

14.474 
12.690 
11 -343 
10.569 
10.458 
10.997 
12.076 
13.547 

17.627 
15.413 
13.470 
11.903 
10.R42 
10.411 

11.492 
10.650 

12.796 
14.424 

V I h F 1  

ov 1 

13.372 
11.458 

9.042 
8.591 
7  -769 
7.419 
7.546 
8.114 
9.060 

10.307 

14.337 
12.312 
10.553 
9.123 

7.513 
8.091 

7.413 

8 -550 
7.776 

9.664 

13.218 
11.331 

9.742 
8.516 
7.717 

7.534 
7.38R 

8.120 
9.082 

10.345 

14.168 
12.170 
10.438 
9.035 

7.473 
7.395 

9.701 
8.570 

13.061 
11.202 

9.h39 
8.440 
7 -667 
7.362 
7.531 

9.117 
8.137 

10.398 

cv 1 

8.02a 

7.778 



l 5 8 t  1650.C 
f C i  166C.C 

1610.C 
l6EC.  C  
l 6 5 C .  C  
17CC.C 
171C.C 
1 7 i c . c  
1 7 2 C . C  
1740.C 

I t  1 1  l t 7 C  .c 
i 7 7  168C.C 

165C .c 
17CC.C 
171C.C 
1 7 i c  . C  
1 7 3 0 .  C 
174C.C 
17CC.C 
11ec .c  

l t f t  11cc.c 
i 5 i  171C.C 

1 7 ; c . c  
173C.C 
1740.C 
175C.C 
17tC.C 
171c.c 
1 7 e c . c  
175C.C 

l e 6 1  1 7 i C . C  
i i i  173C.C 

114C.C 

1 7 t C . <  
1750.C 

177C.C 
17EC.C 
175C.C 
l8CO. c 
181C.C 

* * 
22.51 * 1C.485 
2 4 - 5 0  * 10.5C5 

i C . 7 5  * 10.411 
19.41 * 1C.461 

17.85 * 10.445 
1 8 - 4 2  * 10.454 

17.Ei * 10.448 
18.24 * 10.448 

20.21 * 10.455 
15.C5 * 1C.450 

23 .3 f  * 10.480 
i 5 . 4 i  * 1C.5C2 

21.5: * 10.4 t3  
19.55 * 10.451 
1 8 - 8 1  * 10.442 
1 8 . C t  * 1C.437 
1 7 - 1 1  * 10.434 
17.93 * 10.433 

19.6C * 10.43s 
18.6C * 10.435 

i4.3C * 1C.411 
22.34 * 10.458 
2C.65 * 10.443 
19.25 * 10.433 
la .??  * 1C.426 
1 7 . f I  * 10.421 
1l.EC * 1C.420 
18 . i3  * 10.421 
19.C7 * 10.424 
20.24 * 10.430 

23.15 * 10.454 
2 5 - 2 5  * 1C.476 

i l . 2 i  * 1C.43E 
15-86  * 10.425 

17.5E * 10.411 
18.7C * 10.416 

1 7 - 7 3  * 1C.4C8 
11-55  * 10.408 
1 8 . t l  * 10.411 
1S.64 * 10.416 

* 

* 

* 

* 
E C P T E  T 7 1 H E  C b  SLH * Ob2 

k l h F 2  

6.464 
6.362 

6.227 
6.284 

6.188 
6.164 
6.154 
6.156 
6.165 
6.194 

6.332 
6.445 

6.24C 

6.124 
t .172  

6.092 
6.076 
6.073 

6.105 
6.C83 

6.210 
C.315 

6 .  125 
6.07C 

6.0C7 
6.03C 

5.995 
6.004 

6.055 
6 .  C22 

6 - 3 1 ?  
6.192 
6.C9E 
6 .  C2 E 
5.578 
5.547 
5.532 
5.932 
5.946 
5.974 

L I k F 2  

Ph12 * 
I 
1 

65.090 * 
63.991 * 
63.093 * 
62.405 * 
61.973 * 
61.817 * 
61.946 
62.361 * 
64.C35 * 63.061 * 

67.116 * 
65.957 * 
64.187 * 
(4.965 * 
63.631 
63.347 * 
63.340 * 
63.619 * 
64.184 
65.028 * 

1 
61.940 
66.878 * 
66.000 
65.350 * 
64.935 
64.797 * 
64.941 
65.370 * 
66.080 * 
t7.063 * * 
69.926 t 
68.811 * 
67.855 * 
67.099 * 
66.582 * 
66.313 * 
66.324 * 
66.617 * 
67.193 
68.044 * 

PHI2 

* 

P L F k P 2  

35.795 
35   -43  1 
35.169 
34.993 
34.045 
34.693 
34.518 
34.301 
34.025 
33.675 

34.146 
33.778 
33.533 
33.352 

33.091 
33.224 

32.934 
32.733 
32.469 
32.120 

32.065 
31.832 

31.555 
3 1.452 
31.319 
31.140 
30.896 
30.570 
30.146 

30.286 
30.071 
29.943 
29.856 
29.769 
29.611 
29.521 
29.303 
28.999 
28.593 

L L P H A Z  

31.678 

V E L 2  @ E T 4  

4.655 115.46C 

4.937 135.18C 
4.812 125.32C 

5.030 145.040 
5.089 154.900 
5.115 164.76C 
5.107 174.62C 
5.067 184.480 
4.995 194.340 
4 .891  204.20( 

4.468 111.367 

4.780 131.087 
4.640 121.227 

4.888 140.947 
4.964 150.807 
5.006 160.667 
5.015 170.527 
4.991 180.387 
4.934 190.247 
4.847 200.107 

4.468 117.134 
4.623 126.994 

4.838 146.114 
4.747 136.054 

4.896 156.574 
4 .921  166.434 
4.913 176.294 
4.873 186.154 
4.801 196.014 
4.699 205.874 

4.461  122.900 
4.296  113.040 

4.605  132.160 

4.785  152.480 
4.712  142.620 

4.826  162.340 

4.810  182.060 
4.834  172.200 

4.667  201.780 
4.754  191.920 

VEL2 RET4 

E C C E  

C.854 
C.E43 
C.E?4 
C . E i 7  
0.823 
C . E i C  
C . 8 i C  
C.fii 
C  . E i !  
O.E3C 

C.E41 
< . e 5 5  

0.8i5 
C.E?7 

C . @ i ?  
C . 8 2 C  
O . E I 5  
[ . e l 5  
C.E22 
O . t i 7  

C.840 
C . E E I  

C.831 
C.825 
C . 8 i C  
C . 8 I E  
C . E I E  
C . E i C  
C.E23 
C.825 

0.844 
C.85C 

o.ei1 
C.Ei4 

C . E i I  
C . 8 l E  
C.El1 
C . C I E  
C . 8 i C  
C . E i 5  

E C C E  

R H  I D  

2 . 2 8 2  
i.1EE 
i .cs 1 
1 . 5 E C  
1.883 

C.555 
1.775 

C . S E E  
c . 5 6 L  
C .si5 

2.242 
; . ? I f  

2 . 1 4 5  
i.C4E 
1.54c 
I . E ? i  
1 . 7 2 i  
C.555 
C -57 7 
c.547 

2 . 2 5 4  
i . 2 c c  
i . l C 1  
1.557 
1 .€5C 
1.7EC 

C.5Ei 
C . 5 5 5  

C.562 
C . S 2  i 

i . i 5 3  
i . ? 4 t  

i . 1 5 t  
i .c54 

1.E38 
1.54E 

1.72C 
c.554 
c.515 
c .545 

RH IO 

VEL1 A L P H A l  * P H I l  * * 
4C.123 21.218 * -27.729 
4C.lC4 26.089 * -19.509 

4C.13E 16.450 * -37.510 
4C.15C 11.778 * -49.318 
4C.157 7.198 * -63.453 
4C.160 2.7C2 * -79.632 
4C.155  -1.721 * 263.367 
4C.154 -6.081 * 247.279 
4C.145  -10.392 * 233.304 
4C.132 -14.665 * 221.699 

4C.083  26.365 * -16.111 
4C.103  23.461 * -23.727 
4C.115  18.658 * -32.703 
4C.132  13.553 * -43.483 
4C.141  5.339 * -56.495 
4C.147  4.811 * -71.192 
4C.148  0.359 * -88.612 
4C.145  -4.C28 * 254.656 
4C.l?@  -@.361 * 239.584 
4C.127 -12.655 * 226.863 

4(.C83 25.1C8 * -20.049 

* 

* 
4c .101  2 o . e ~ ~  * -28.321 
4C.115  16.132 * -38.182 
4C.126  11.487 * -50.086 

4C.13t  2.444 * -80.591 
4C.133  t.526 * -64.332 

4C.135 -1 .569 * 262.405 

4C.122 -10.035 * 232.526 
4C.13C -6.325 * 246.391 

4C.11C -14.523 * 221.024 

4C.C83 23.091 * -24.311 
4C.CC4 27.96C * -16.650 

4C.055  1E.318 * -33.358 

4C.12C  9.C48 * -57.360 
4C.111  13.639 * -44.238 

4C.125 4.536 * -72.766 

4C.123  -4.285 * 253.681 
4C.126  0.095 * -89.632 

4C.116 -8.618 * 238.715 
4C.10t  -12.518 * 226.111 

VEL1 ALPHAl * P H I l  

t 

* 

V I h F l  

18.711 
16.405 
14.329 
12.574 
11.258 

10.441 
10.517 

11.013 
12.118 
13.611 

17.440 
19.822 

15.252 
13.337 
11.800 
10.775 
10.380 
10.655 
11.528 
12.857 

16 - 2 2 9  
18.509 

14.18C 
12.454 
11.173 
10.470 
10.433 
11.040 
12.174 
13.691 

19.607 
17.250 
15.089 
13.202 
11.698 
10.710 
10.356 
10.670 
11.576 
12.933 

V I h F 1  

cv 1 

13.996 
12.026 
10.921 

8.945 
7.966 
7.437 
7.384 
7.789 

9 .751  
0.602 

12.901 
14.960 

11.070 
9.536 
8.364 

7 .341  
7.534 
0.163 
9.164 

11.879 
13.821 

10.202 
8.855 
7.904 
7.404 
7.378 
7   - 8 0 9  
8.644 
9.814 

7.619 

12.739 
10.936 

9.430 
e.289 

7.324 
7.573 

8.199 
7.545 

9.222 

c v 1  

14.779 



l i 3 5  
15C 

l i t 4  
1.2 5 

1 iE5 
ICC 

1114 
1 5  

T T I H E  

177C.C 
178O.C 
17SC.C 
18CO. c 
1e1o .c  
182C.C 
183C. C 

185O.C 
1840 . C  

1E6C. C 

1820.C 
181O.C 

1830. C 
1840.C 

l8tO. c 
1 8 E O . C  
187C.C 

1d5C. C 
l5CO. C 

183C.C 
1840. C 
185O.C 
1 e t o . c  

l8EO. C 
1EiC.C 

l85C. C 
19cc . C  
191o.c 
1s io . c  

1870. C 
lEtC.( 

18EC.C 
1850.C 
19cc .c 
1910.C 

1930. C 
l5iC . C  

1950.C 
1940. C 

18EC.C 
1850.C 
19CO . E  

1520. C 
1910.C 

1 9 X  . C  

15IO.C 
1 5 4 0 . C  

1910.C 
15CC . C  

l e 5 c . c  

TABLE XI1 

G b  SLH * O V 2  

2 2 . 8 5  * 1C.436 
21.C8 * 10.41s 
19 . t i  * 10.4C7 

17.E5 * 10.394 
18.54 * 1C.359 

18.CC 1C.352 
17.71 * 1c.352 

18. i i  * 10.356 

21.1e * 1c.410 
19.8C * 1C.4C2 

* 

* 
22-52 * lC.415 
20.8C * 10.403 

18.38 * 10.384 
19.4C * 10.351 

17.81 * 1 0 . 3 7 5  
17.7C * 10.378 
18.CC * 1C.375 

15.5E * 1C.350 
21.4C * 1C.4CO 

18.e5 * 10.383 

* 
21.54 * 1C.402 
2 3 . 3 ~  * 10 .421  

19.55 * 10.3e5 
18.75 * 10.379 

17 . tE  * 1C.370 
18.CC * 10.373 

17.E: * 1C.37C 
1 8 - 4 2  * 16.373 
19.41 * 10.375 
iC.70 * 10.388 

22.34 * 10.404 
2C.65 * 1C.388 
19.iE * 1C.316 

1 1 - 7 6  * 1C.364 
17.t5 * 10.3t3 

ld.9C * 1C.365 
18.CE * 1C.364 

21.51 * 10.389 
i C . C t  * 10.377 

23.15 * 1C.4C7 
21.38 * 10.388 
19.8.5 * 10.375 
18.t5 * 10.365 
17.94 * 10.355 
17.65 * 10.356 
17 .e4  * 10.357 
18.4t * 10.3t l  

2 C . E C  * 10.318 
19.4E * 10.368 

* 

l e . 3 ~  * 1c.368 

* 

t 

- Continued. TABULAR DATA FOR  TRAJECTORIES  FROM 1 . 1  EARTH RADII CIRCULAR 

PARKING  ORBIT  TO 1 . 1  SATURN RADII CIRCULAR  PARKING  ORBIT 

bIhF2 

5.594 
t . c e 7  

5.524 
5.876 
5.84i 

5 . 8 3 t  
5 .834  

5.85E 

5.944 
5.892 

5.902 
5.954 

5.787 
5.155 
5.751 

5.783 
5.75E 

5.884 
5.825 

5.897 
C . C O 3  

5.755 
5.816 

5.705 
5.722 

5.706 
5.724 
5.76C 
5.814 

5.81C 
5.504 

5.694 
5.741 

5.668 
5.661 
5.672 
5.702 

5.81 7 
5.75c 

5.523 

5.733 
5.81 5 

5.675 
5.635 
5.624 
5.627 
5.65C 
5.691 
5.752 

i I hF2 

5. e 3 3  

P H I 2  * 
7C.906 * 
7c.000 P 
69.293 * 
68.813 * 
68.601 * 
6 8 . 6 5 0  * 
6E.987 * 
69.598 * 
7C.480 * 
71.616 * 
72.982 * 
72.128 * 
71.046 * 71.472 

70.881 t 
7C.970 * 
71.347 * 
71.986 
72.895 * 
74.049 I 

7 4 . 8 3 6  * 
73.924 
73.186 * 
72.658 
72.370 
72.348 
72.583 Q 

73.875 9 
73.101 * 
74.905 0 

75.725 I 
74.919 t 
74.302 * 
73.760 * 
73.908 * 
73.881 * 
74.910 * 74.257 * 
75.810 * 
76.949 * 

4 

77.522 * 
76.654 * 
75.969 9 

75.219 * 
75.474 * 75.212 * 
75.987 * 
76.767 8 
77.781 

P H I 2  * 

* 

1 

$ 

75.478 0 

* 

b L P k A 2  

27.126 
27.096 
27.077 
27.038 

26.795 
26.951 

26.554 
26.204 

25.116 

24.177 
24.241 
24.285 
24.283 

24.045 
24.201 

2 3 . 7 6 4  
23.368 

22.103 
22.818 

22.346 
22.217 

22.453 
22.510 
22.493 
22.373 
22.156 
21.792 

20.613 
21.290 

25 .730  

20.567 
20.693 
20.740 

20.513 
20.689 

20.216 
19.752 
19.125 
18.298 

18 -633 
18.359 

18.827 
18.948 
18.965 
18.861 
18.609 
18.215 
17.632 
16.859 

b L P k P 2  

20 .387  

VEL2 B E T A  

4.367 125.220 
4-50  1 135.080 
4 -60 2 144.94C 
4.67 1 154.800 

4.711  174.520 
4 .707  164.66C 

4.683  184.380 

4.535  204.100 
4.624  194.240 

4.416  213.960 

4.283  127.540 
4.411 137.400 
4.507 147.260 
4.571 151.120 

4.602 176.840 
4.60 2 166.98C 

4.57 1  186.700 

4.418  206.420 
4.509  196.560 

4.297  216.280 

4.153  123.446 
4.295 133.306 
4 -40 5 143.166 
4.484 153.026 
4.530 162.886 
4.545 172.746 

4.482 192.466 
4.529 182,606 

4.406 202.326 
4.30 I 212.186 

4.179  129.213 

4.396  148.933 
4.303  139.073 

4.457 158.793 
4.487 168.653 
4.485 178.513 
4.454 189.373 
4.392 198.233 
4.302 208.093 
4.184 217.953 

4.201 134.98C 
4.063 125.12C 

4.307 144.84C 
4.383  154.700 

4.440  174.420 

4.377  194.140 
4.423  184.280 

4.301 204.00C 
4.198 213.86C 

V E L 2  eETG 

4.427 1 6 4 . 5 6 ~  

E C C E  

0.E4i 

O . E i 4  
C.815 

0.815 
C . E l t  

C.817 
C . E 2 C  

C.E32 

c.e32 

o.eiE 

o.e?s 

c.Ele 

c . e l c  

C.83C 
C.8ii 

0.e14 
C . E I 5  

0.815 
C . E i 5  
C . E ? i  

O . E ? !  
C . E 4 3  

C.EI5 
C.E.25 

C.ElC 

C.El6 
C.814 

C . E Z E  
C.822 

C.f?? 
o.8ie  
C . E i 1  
C.8lt 
C.814 

C.81.  
0.815 

c . e1 i  

c.el! 

o . e? i  
c .ez4  

C.642 
0.83 1 
0.823 

0 .81 '  
C.813 

C.8lt 

o . e lE  

o .e l3  

c . e z 1  
c . e i e  

E C C E  

Rn IO 

2 . 2 5 2  
2.153 
2 . C 4 5  
1.541 
I . € ? (  
1 .ccc 
c.55; 
C .57 I 

C.ES6 
C.5iS 

2 -145 
2.i5c 

2 .c43 
1.534 

c.555 

C.567 
C.S8S 

C . E E E  
c . 5 2 3  

2 . i c 4  
i.3CI 

i.lCC 
1.592 
I.EEC 

C . 5 S t  
1.166 

c . 575  
C . 5 C C  
C.5 1C 

2 . 2 5 5  
2 . 1 5 t  
2.c45 
1.537 
] . E 2 5  
c.555 
C.7EE 
c .sc5 
c .S?C 

1.e22 

c.e84 

2.212 
2 . 2 1 2  

i . l C . 5  
1.557 
1.E14 

0 . 5 5 5  
1 . l C E  

C -547 
C.571 

C . S C 6  

An 10 

V E L l  ALPHA1 * P H I l  * 
4C.087 17.558 * -34.940 
4C.098 12.907 * -46.123 
4C.106 8.340 * -59.593 
4C.11C 3.847 * -75.287 

4C.lC8 -4.951 251.235 
4C.101 -9.281 * 236.594 

4c.072  22.295 -25.662 

4c.111  -c.579 * 267.756 

4 c . 0 ~ 1  -13.583 224.335 
4c.077  -17.874 * 214.244 

4 c . m  16.794 * -36.592 
4c.088  12.170 * -48.094 

4c.0~8 3.150 -77.881 

4c .055   -5 .~29 * 248.787 
4c.088  -9.958 * 234.488 
4c.078 -14.264 * 222.574 

4c.045 23.688 * -23.221 

4c.c85  9.717 * -55.213 
4c.076  14.292 * -42.500 

4(.050  -3.608 * 256.161 
4c.c85 -7.952 * 240.817 
4c.076  -12.271 * 227.791 
4c.065  -16.578 * 217.049 

* 
4C.063 21.504 * -21.066 

4C.055 7.624 * -61.919 

4C.098 -1.265 * 265.097 

4C.065 -18.565 * 212.766 * 
4C. 064  18.947 * -31.983 

4C.090 5.216 * -70.257 
4C.092 0.778 * -86.978 

* 
4C.052 21.105 * -27.173 
4C.065 16.420 * -37.406 
4C.075 11.817 * -49.045 

4C.C85 2.825 * -79.109 
4C.085  -1.581 * 263.870 
4'2.082 -5.545 * 247.648 
4C.075 -10.276 * 233.503 

4C.052 -18.906 * 212.040 

4C.04C 23.268 * -23.912 

4C.C66 13.922 * -43.409 
4C.054 18.553 * -32.766 

4C.075  4.817 * -71.466 
4C.CBO 0.448 * -88 .260 

4C.C65 -12.604 * 226.861 
4C.Cl3  -8.280 * 239.725 

4C.054 -16.922 * 216.253 

V E L l  A L P H A 1  * P H I l  

4 c . c ~ ~  7.288 * -63.022 

4c.065  -14.551 * 221.732 

* 

4c.c74  5.365 * -56.277 

4 c . o l e  -3 .933  254.937 

* 

VIFiFl 

16.869 
14.752 

11 -493 
12.923 

10.597 

10.760 
11.746 
13.163 
14.880 

14.422 
16.492 

11.300 
12.653 

10.501 
10.356 
10.868 
11.934 

15.169 
13 -409 

17.509 
15.331 
13.419 
11.859 

10.332 
10.188 

10.541 
11.373 
12.678 
14.323 

16.300 
14.258 
12.520 
11.208 
10.455 
10.359 
10.916 
12.019 
13.525 
15.309 

15.156 
17.302 

13.269 
11.746 

10.313 

11.446 
12.785 
14.458 

VIhFl 

10.347 

10.719 

10.517 

cv 1 

12.416 
10.663 

9.214 

7.494 
8.138 

7.609 
7.318 

9.400 
8.324 

1 0 . ~ 6  

10.396 
12.099 

9.007 

7.426 
1.325 
7.685 

9.592 
8.464 

11.002 

11.139 
12.960 

9.600 
8.408 
7.629 
7 308 
7.458 
8.050 

10.316 
9.026 

11.938 
10.264 
8.906 
7.930 
7.393 
7.326 

9.683 
8.527 

11.117 

10.991 
12.784 

9.483 
8.324 
7.580 
7.295 
7 -419 
8.104 

10.425 
9.108 

ov 1 

7.991 

7.720 



€ C e l t  I l l C €  C L  SLM * OV2 

1E35 151C.C 
E C  152C.C 

1520.C 
1S4C . C  
1950.C 
15CC.C 
157C . C  
15EO.C 

i L C C  * c 
1550. C 

l t t l  153c.c 
2 5  1940.C 

1950.C 
15t0.C 
1SiC.C 
15EC.C 

20cc. c 
1550.C 

io 1 C  . C  
2 C i O . C  

lE85 15CC.C 
C 19iO.C 

15EC.C 
195c.c 

201C.C 
iCC0 . C  

2c:c.c 
2 c i c .  C 

iC40 . C  
2 0 5 0  . c  

1 5 1 '  l5tC.C 
I 5 i  19SC.C 

i0lC.C 
i o c c .  C 

2c20.c 
i c i c  .c  
2 C 4 C .  C 
2 C 5 C . C  

2 c i o . c  
i o c c .  C 

1535 i c 1 c . c  
2 L I  2c2c.c 

2 C l C  * C 
204C. C 

2oec.c  
205c. C 

2CEC.C 
2 C i C . C  

21CC.C 
2C5C . C  

" -  

* 
* 

iZ.1i * 10.351 
20.51 * 10.315 
19.17 * 10.363 

17.72 * 10.352 
18.22 * 1C.356 

17.CE * lC.351 
18.11 * 10.353 
l8 .9 t  * 16.359 
20.15 * 1C.368 
21.62 * 1C.380 

Z3.CC * lC.356 
21.22 * 10.377 
15 .72  * 1c.3e3 
18.55 * 1C.354 

17.63 * 1C.346 
17.65 * 
18-52 * 10.351 

10.347 

20.51 I lC.370 
19.5C * 1C.359 

21-55 * 10.3E1 
20.3t * 10.365 
15.Ct * 1C.354 
18.15 * 10.346 
17.66 4 1C.242 

1 8 . l t  * 10.345 
17.65 * 1C.342 

20.26 * 1C.361 
19.02 * 10.351 

21-75 * 10.375 

* 

1 7 . e ~  * 1c.34e 

* 

* 
21.06 I 10.369 
15.6C 3 10.355 
l8.5C * 1C.345 
17.E3 * 1C.34C 
17.62 * 10.338 
17.8E * 1C.340 
18.5E * 10.345 
15. t5  * 
i l s C 4  * 1C.365 

10.353 

i0 .2 i  * 10.358 
2 l . E i  * 1C.314 

18.55 * 10.346 
18.OE * 1c.339 
17.65 * 
17.7C * 10.335 

10.335 

18.21 * 1C.335 
19.12 * 1C.346 
iC.37 1C.357 
il.SC * 10.372 

2 2 . ~ 2  * l o .3e i  

* 

* 
E C I T  t T l I N €  C V  SLP D V Z  

b l h F 2  

5.831 
5.736 

5.615 
5.666 

5.59c 
5.594 

5.604 
5.635 
5.653 
5.766 

5.856 
5.749 
5.666 
5.6CE 
5.573 
5.559 
5.566 
5.553 
5.640 
5.707 

5.677 
5.772 

5.6C7 
5.56C 
5.537 
5.534 

5.552 
5.553 

5.653 
5.735 

5.697 
5.EC6 

5.556 
5.614 

5.522 
5.51C 

5.551 
5.52C 

5.678 
5.604 

5.631 
5.727 

5.561 
5.516 
5.454 
5.494 

5.561 
5.51i 

5.711 
5.627 

kIFtF2 

PHI2 * * 
78.406 * 
77.649 
77.074 t 

76.592 
76.714 * 
76.724 * 
77.123 * 
77.766 * 
78.662 * 
79.788 * 

79.335 
8C.139 1 

78.236 * 7E.688 

78.008 
78.023 * 
78.291 * 
78.821 
79.585 * 
8C.585 

81.015 * 
80.311 * 
7S.780 4 
19.454 * 
79.358 * 
79.507 * 
80.501 * 79.507 

81.435 * 
82.527 * 

9 
€2.681 * 
81.934 * 
81.336 * 
80.924 * 
80.726 
80.762 * 
81.041 * 
81.566 * 
82.334 * 
83.306 * * 
83.547 * 
82.896 * 
82.399 
82.119 * 
82.C49 * 
82.214 * 
82.619 * 
83.259 

85.187 4 
84.131 

* 
P H I 2  * 

* 

bLPkA2 

16.616 
16.908 
17.112 
17.206 
17.174 
16.998 
16.653 
16.143 
15.422 
14.470 

14.933 
14.540 

15.229 
15.409 
15.457 
15.357 
15.091 
14.634 
13.990 
13.111 

13.295 
12.896 

13.570 
13.707 
13  -690 
13.503 
13.130 
12.542 
11.745 
10.687 

11  -306 
10.794 

11.920 
11.687 

11.994 
11.894 
11.604 
11.106 
10.369 
9.398 

9.755 
9.260 

10.108 
10.267 
10.261 
10.061 

9.650 
9.010 

6.938 
8.103 

bLPbb2 

V E L 2  BETb 

4.098 130.887 
4.218 140.747 
4.307 150.607 
4.366 160.467 
4.393 170.327 
4.391 180.187 
4.358 190.047 
4.298 199.907 
4.209 209.767 
4.093 21S.627 

4.129 136.653 
3.996 126.793 

4.231 146.513 
4.303 156.373 
4.345 166.232 
4.356 176.093 
4.339 185.953 
4.292 195.813 
4.217 205.673 
4.116 215.533 

4.155 142.420 
4.039 132.56C 

4.295 162.140 
4.240 152.280 

4.320 172.00C 
4.316 181.860 
4  -284 19 1.720 

4.136 211.440 
4.223 201.580 

4.022 221.300 

4.077 138.327 
3.950 128.467 

4.175 148.187 
4.244 158.047 
4.282 167.907 
4.292 177.767 
4.273 187.627 
4.227 197.487 
4.153 207.347 
4.054 217.207 

4.000 134.233 
4.110 144.093 
4.191 153.952 
4.243 163.813 
4.266 173.673 

4.228  193.393 
4.261  183.533 

4.168  202.253 

3.971  222.973 

VEL2 E E T b  

4.082  211.113 

E C C E  

C.835 

c.e;c 
C.El5 
C.813 
C.El2 
C . E l 4  

C.824 

c . e 2 t  

c . e l E  

c . e l i  

0.e3c 
c . e z 2  
c . e l r  
c.e12 

C . E 4 C  

C . E l t  

C.812 
C.81.5 
0.821 
C.82E 

C . E 2 4  
0.825 

C . E  1 2  
C.814 

C.81' 
C . E l E  

C.832 
C.824 

C.€25 
0.829 
C.Eil 
c.e15 

C.Ell 
C.Eli 

C.8i 1 

c . e l r  

c.e12 

c . e l i  

c . e l c  

c .eze  

C.824 
C.E?2 

C.Eli 

0.811 
C.El1 

C .€14 
C.81E 
C.825 

c . e l3  

c .e?? 

E C C E  

RH IC 

i . 2 6  i 
2 . l t P  
2 . c54  
1.Sti 

C . S E 7  
C.555 

C.5t2 
C.52t 

1.e27 

c . r e c  

2.215 
2 . 2 2 1  

2.cc1 
z.112 

1 . 7 t E  
1.EEt 

c.554 
c.575 
c .944 
c.5cz 

2.165 
i.214 

i .C55 
1.545 
1.E2L 
C .55E 

C.56C 
C.SE5 

0.875 
c.522 

2.325 
2 . 2 2 5  
2.116 
i .cc4 
1.EBE 
1 . C C C  
C.553 
c.573 

C.8SE 
C.541 

2.2El 
2 .174  
2 . C t i  
1 .54i  
1.EiE 
C.5SE 
C . S E 3  
c.557 
c.515 
C .E7C 

R M I C  

V E L 1  ALPHA1 * PHIl * * 
4C.044 20.693 * -28.522 
4C.056 16.032 * -38.272 
4C.066 11.448 * -50.063 
4C.072 6.934 * -64.202 
4C.C75 2.482 * -80.406 

4C.071 -6.280 * 246.459 
4C.075 -1.91'4 * 262.564 

40.065  -10.616 * 232.471 
4C.055  -14.940 * 220.856 
4C.C43 -15.268 * 211.287 

4C.C33 22.83E * -24.633 
4C.047 18.149 * -33.590 
4CaC57 13.537 * -44.377 

4C.07C 4.521 * -72.754 
4C.065 8.997 * -57.413 

4C.071 0.100 * -89.613 
4f.065  -4.279 * 253.645 
4C.064  -8.626 * 238.592 
4C.056 -12.958 * 225.891 
4C.045 -17.289 * 215.427 

4CaC38 2C.27C * -29.312 
4C.049 15.631 * -39.191 

4C.064 6.565 * -65.457 
4C.05f 11.C65 * -51.145 

4C.C67 2.122 * -81.778 
4C.067  -2.274 * 261.197 
4C.C63 -6.635 * 245.213 
40.057  -10.975 * 231.404 

4C.03t  -19.654 * 210.505 

4C.042 17.731 * -34.462 
4C.C25 22.397 * -25.391 

4C.052 13.139 * -45.403 
4C.055  8.614 * -58.618 
4C.00? 4.15C * -74.116 
4C.C64 -0.265 * 268.967 
4C.062 -4.642 * 252.302 
4C.057 -8.993 * 237.411 
4C.C49 -13.331 * 224.E94 
4C.035  -17.675 * 214.576 

4C.045 15.218 * -40.161 
4C.034 15.836 * -30.143 

4C.C59 6.181 * -66.784 
4CaC53 10.667 * -52.295 

4C.061 -2,646 * 259.771 
4C-061 1.747 * -83.221 

4C.057 -7.008 * 243.925 
4C.C51 -11.354 * 230.298 
4C.042  -15.698 * 219.016 
4C.031 -20.059 * 209.703 

VEL1 bLPHAl * PHIl 

* 

* 

4(.04e  -15.310 * 219.948 

* 

* 

* 

VI NF 1 

16.105 
14.091 
12.388 

10.413 
11.117 

10.369 
10.974 
12.116 
13.653 
15.462 

17.094 
14.974 

11.634 
13.118 

10.654 
10.301 
10.617 
11.530 
12.905 
14.605 

15.908 
13.923 
12.255 
11.028 
10.376 
10.387 
11.042 
12.224 
13.793 
15.629 

16.883 
14.790 

11.522 
12.967 

10.295 
10.592 

10.665 
11.625 
13.035 
14.765 

15.709 
13.754 

10.942 
12.123 

10.413 
10.345 

12   -344  
11.119 

13.944 
15.807 

VIhFl 

cv 1 

11.775 
10.131 
8 .805 
7.864 
7.364 
7.334 
7.761 

9.783 
8.600 

11.243 

10.843 
12.607 

9.365 
8.241 
7.533 
7.286 
7.507 
8.165 
9.200 

10.543 

11.611 
9.997 
8.705 
7.800 
7.338 

7 -8  10 
7.346 

8.6R1 
9.894 

11.380 

10.693 
12.428 

9.248 
8.159 

7.282 
7.490 

7.541 
8.235 
9.301 

10.673 

11.446 
9.863 

7.738 
R.605 

7.317 
7  -364 

8.772 
7.866 

10.014 
11.527 

DV 1 



TABLE XII. - Continued.  TABULAR DATA FOR  TRAJECTORIES  FROM 1 . 1  EARTH RADII CIRCULAR 

L C b T L  T l l M E  

1 5 6 4  iO?O.C 
i C i  2C4C.C 

2c5o.c 
2060. c 
207C.C 
2 O E C  . C  

i ICC .c  
ic50 .I 

il1C.C 
212C.C 

1585 i o 5 c . c  
2 7 7  20tC.C 

2c7c.c 
2CEC.C 
2C5C. C 

2llC.C 
2lCO.C 

i 1.20 .c 
i12o.c 
i14C.C 

i C l l  2 C E C . C  
i 5 i  205C.C 

E1IC.C 
i ICC . C  

2 l i C . C  
212c.c 
i14C.C 
2150.c 
21to.c  
2170.C 

iC?S i1cc . c  
i i i  2 I I C . c  

i l 2 C . C  
i l 3 C . C  
21ro.c 
i15o.c 

217C.C 
z 1 c c . c  
2 1 e c . c  
il50.C 

C V  SUM * OV2 * * 
22.63 * 10.3EO 
iC.51 * 10.362 
19.48 * 10.345 
18.42 * 1c.339 
17.7E * lC.334 
17-62 * 10.332 

18-65 * 1C.34C 
17.5; * 10.335 

I9.7C * 1C.350 
21-17 * lC.363 

i3.4E * 1C.385 
2 l . t E  * 10.368 
i O . G E  * 10.352 
18.85 * 10.341 
18.C1 * 10.334 
17.6? * 10.331 

18.2t * 10.325 
17.72 * 10.331 

19.21 * 1C.343 
20.5C * 10.355 

2 2 - 4 4  * lC.376 
20.75 * 10.258 
15.36 * 10.344 

17.74 1C.330 
1 7 . t i  * 1C.325 
17.46 * 1'2.322 
18.74 * 10.328 
1 9 . 8 t  * 1C.348 
2 1 . 2 2  * 1C.263 

i 3 . i E  * 1C.3E5 
21 .48  * 10.3t4 
15.54 * 1C.345 
18.75 * 1C.328 

17.61 * 1C.328 
17.55 * 1C.321 

l d . 3 3  * 10.324 
11-75 * 1C.32S 

iOmt4 * 10.355 
15.32 * 1C.342 

* 

* 

18.34 * 1c.325 

* 

* 

PARKING  ORBIT TO 1 . 1  SATURN RADII CIRCULAR  PARKING  ORBIT 

bll'rF2 PHI2 * 
1 

5.768  85.143 
5 . 6 5 8  84.453 
5.575  83.904 * 
5.485  83.365 * 5.51.E 83.538 * 
5.476  83.421 * 
5.524  84.233 * 5.4E9 83.711 * 

5.664 85.931 4 
5.5.52 84.979 * 

5.654 85.997 * 
5.818 86.713 I 

5.55E 85.400 * 
5.525 84.958 * 
5.465 84.658 * 5.485 84.703 

5.46E 84.837 * 
5.454 85.245 * 
5.543 85.876 1 
5.616 86.716 * 
5.74C 87.521 * 
5.631 86.888 * 
5.541 86.389 * 
5.452 86.057 * 
5.454  85.995 * 5.461 85.920 * 
5.47C 86.292 * 
5.574 87.539 * 5.51C 86.810 

5.661 88.460 * 
5.755  89.017 * 
5.672  88.362 * 
5.576  87.818 * 
5.465 87.200 * 
5.447 87.179 * 
5.453 87.370 * 
5 . 4 E 3  87.779 * 
5.61t 85.213 * 5.537 88.398 * 

* 

5 . 5 ~ ~  87.420 

* 

PLPIW 

7.151 

8.226 
7.771 

8.500 
8.600 
8.497 
8.180 
7.631 
6.831 
5.752 

5.734 
4.977 

6.313 
6.708 
6.910 
6.909 
6.692 
6.242 

4.560 
5.539 

3.638 
4.351 
4.870 
5.188 
5.296 
5.184 

4.238 
4 .838  

3.364 
2.189 

1.482 
2.339 
2.989 
3.430 
3.654 
3.654 

2.925 
3.416 

2.161 
1.098 

b lh f2  PHI2 * bLPkA2 

V E L 2  E E T b  

4.045 14C.000 
3.923  130.140 

4.138  149.860 

4.238  169.580 
4.202  159.72C 

4.246 179.440 
4.226 189.300 
4.180 199.160 
4.107 209.020 
4.010 218.880 

3.979 135.907 
2.845  126.047 

4.083  145.767 

4.208  165.487 
4.160  155.627 

4.229 175.341 
4.222 185.207 
4.189 195.067 
4.130 204.927 
4.045 214.787 

4.028  141.674 
3.912  131.814 

4.117  151.534 

4.210  171.254 
4.177  161.394 

4.21t  181.114 
4.195 19C.974 
4.149 200.834 
4.078 210.694 
3 -98 3 220.554 

3.973 137.580 
3.846 127.72C 

4.072 147.44C 
4.144 157.300 
4.189 l t l . 16C 
4.207 177.020 

4.165 196.740 
4.199 186.880 

4.107 206.600 
4.024 216.460 

V E L 2  P E T P  

E C C E  

C.E?7 
C . E i 1  
c .e ic  
c . e l r  
0.e12 
c . e l l  
c . e l ;  
c .e lc  
C.821 
C.E25 

c . e 4 ;  
c.e.2 
C.EZ? 
C.EI7 
C.EI2 
C.811 
C.811 
C.El4 
C.818 
c . e 2 r  
C.E?C 
C.826 

C.814 
C.El5 

C.811 
( . E l 0  

0 . 8 l t  
C . E I 2  

C . E Z 2  
c.e:c 

C.83C 
C . E 4  1 

c . e i i  
c . e 1 6  
C.El2 
C . E I C  
C . E I I  
C.El4 

C.826 
C . E l S  

E C C E  

R M  IC 

2 . ? 3 C  
i .23c 
i.12c 
i .ccc 

c .s51 
1 .cc c 
c.57c 

C.E54 
C.C?E 

i . 28 t  
i.?9C 

2.C65 
1.548 

C.557 
I.EZE 

C.SE2 
C.55L 
c.515 

2.235 
2 . 2 4 2  

2.123 
2 . C C i  
I . € € €  
1.COC 

C.568 
C.SSC 

c .594 
C . E E S  

2.251 
2 .257  

i .C6t 
2.181 

1 . 5 4 E  

c.55t 
( - 5 7 5  

C.5IC 
c . s 5  1 

RM 10 

1.eeE 

2 . 1 7 ~  

1.e2e 

VEL 1 A L P H A l  * PHIl * * 
4C.026 21.946 * -26.183 
4C.038 17.302 * -35.381 
4C.048 12.728 * -46.486 
4C-054  @e218 * -59.889 

4C.055 -0.647 * 267.483 
4C.057 -5.022 * 250.911 
4C.C52 -9.377 * 236.198 
4C.045 -13.725 * 223.963 

4c.cse  3.763 * -75.550 

4c.035  -1e.082 * 213.701 * 
4C.032 15.392 * -31.013 
4C.Cl5 24.062 * -22.538 

4C.042 14.793 * -41.183 
4C.050 10.259 * -53.500 
4C.055 5.183 * -68.181 

4C.057 -3.034 * 258.292 
4C.057 1.356 * -84.731 

4C.C53 -7.398 * 242.599 
4C.047 -11.751 * 229.166 
4C.038 -16.1C7 * 218.057 

4C.025  21.486 * -27.011 
4C.037 16.862 * -36.345 
4c.046 12.305 * -47.627 
4C.052 7.808 * -61.232 
4C.055 3.362 * -77.052 
4C.G56 -1.043 * 265.941 

4C.045 -9.778 * 234.954 
4C.054 -5.419 * 249.477 

4C.042 -14.135 * 222.812 
4C.032 -18.507 * 212.808 * 
4C.031  18.937 * -31.924 
4C.041 14.357 * -42.257 

4C.C5? 5.372 * -69.646 
4C.055 C.950 * -86.302 

4C.051 -7.805 * 241.240 
4C.054 -3.43E * 256.765 

4C.044  -12.165 * 228.010 
4C.036 -16.533 * 217.081 

VEL1 ALPHAl * P H I l  

4c.015  23.586 * -23.328 

4c.04e 9.837 * -54.772 

* 

V I  h F 1  

16.670 
14.605 
12.815 
11.413 
10.535 
10.296 

11 -130 
10.723 

14.936 
13.171 

17.666 
15.508 
13.584 
11.992 

10.320 
10.859 

11.207 
10.448 

12.473 
14.107 

14.419 
16.455 

11 -306 
12.663 

10.305 
10.483 

10.789 
11.844 
13.330 
15.118 

15.307 
17.438 

11.862 
13.414 

10.780 
10.301 

11.304 
10.491 

12.614 
14.281 

VIhFl 

o v 1  

12.248 
10.543 
9.131 

7.450 
8.079 

7.582 
7.283 

8.312 
9.411 

10.812 

13.094 
11.281 

9.730 
8.507 

7.299 
7.679 

7.929 
7.388 

8.870 
10.144 

12.068 
10.393 

9.015 
8.001 
7.413 
7.289 
7.629 
8.397 
9.530 

10.961 

12.900 
11.115 

9.596 
8.410 
7.623 
7.286 
7.418 
8 .ooo 
8.977 

10.283 

ov 1 



2C7E 2 1 4 c . c  
lEE 2150.C 

216C.C 
i 1 7 c . c  
2lEC.c 
215C.( 
i 2 c c . c  
2 2  10 .c  
2 2 i c . c  
L 2 3 C . C  

i l l i  i 1 E C . C  
1 5 C  L190.C 

2 2 c c  .( 
221C.C 
2 2 2 C . (  

2 2 4 0 .  ( 
iZ?C.C 

2 z : c .  ( 
i 2 t C  .( 
2 2 i C . C  

i 1 4 ;  2 i C C . (  
I 2 5  i21C.C 

2 2 i C .  ( 

2220 .c  
224C. C 
225c .c  
2 2 t C . (  
2 2 7 c .  ( 
22E0.C 
i 2 s c .  c 

i l t i  2230 . (  
I C C  2240.C 

i 2 5 C .  ( 
2 2 6 C .  c 
i 2 7 C . (  
i 2 E C .  ( 
225C. ( 
230C .C 
2310.c 
2 3 i c  .c 

2152  2250.c 
7: 22tC.C 

i 2 7 c . c  
22EC. C 
225C. ( 
i 3 O O . C  
i31O.C 
2‘iC. ( 
233C. C 
234C. ( 

* 
22.54 * 1C.381 
2 1 . 1 8  * 10.361 
19.7C * 10.346 
1 8 - 5 1  4 10.335 
17.et  * 1C.325 
17.6C * 10.327 
1 7 . e ;  * 1C.329 
1E.46 * 1C.334 
19.5: * 1c.344 
2c.51 * 10.358 

20.84 * 10.358 
ii.C( * 10 .377  

19.47 * lC.344 
18.41 * 10.334 
1 7 . 7 E  * 10.328 
1 7 - 6 1  * 1C.327 
17.51 * 1c.33c 
18.64 4 1C.336 

21.15 * l O . i t 2  
1 9 . 7 t  * 1C.347 

23.44 * 1C.3E5 
21.62 * 10.367 
20.C7 * 10.350 
18.84 * 10.338 
18.01 * 1C.331 
17.62 * 1C.327 

1 8 - 2 6  10.333 
17.71 * 1 ( . 3 2 8  

2C.52 * 10.356 
19.22 * 1C.342 

2 2 . 4 1  4 1C.377 
20.73 * 10.358 
15.3: * 10.344 
18.33 * 10.334 
17.74 4 1C.325 

17.56 * 1C.331 
1 7 . t i  4 1C.328 

1 8 . 7 4  * 10.339 
19.9C * 10.350 
2 1 . 3 7  * I C .  367 

21.45 * 10.361 
i 3 . 2 3  4 1C.3€4 

14-52 * 10.351 
18.74 * 1C.339 
1 7 . 5 5  * 1C.332 
17.62 * 1C.329 
17.1: * 1C.331 
18.3: * 1C.336 

20.6E * 10.360 
19-34  * 10.346 

* 

* 

* 

* 

* 
E C b T L  T l lME Ck Sl ip  * Ob2 

b l h F 2  

5.770 
5.65C 
5.55E 
5.493 

5.441 
5.454 

5.452 
5.4EE 
5.546 
5.634 

5.634 
5.75C 

5.546 
5.4E5 
5.45c 
5.441 
5.457 
5.455 
5.566 
5.655 

5.E17 
5.687 
5.5E6 
5.512 
5.465 
5.445 
5.45c 
5.481 

5.62C 
5.537 

5.745 
5.634 
5.547 
5 . 4 E E  
5.455 
5.449 
5.465 
5.515 
5.5E7 
5.686 

5.6SC 
5.618 

5.55c 
5.51E 

5.455 
5.473 

5.464 
5.494 
5.56C 
5.646 

i l h F 2  

PHI2 4 

90.141 * 
90.687 1 

89.596 * 
85.248 * 
85.073 * 
89.090 1 

89.312 

9C.368 * 89.740 * 
91.179 * 
92.314 4 

91.767 * 
91.029 * 91.328 4 

90.896 * 
90.949 4 
51.197 
91.642 * 
92.275 * 
93.078 * 

t 

93.102 * 
93.657 I 

92.630 * 
92.280 * 
92.078 * 
92.048 4 

92.550 * 92.206 * 
93.084 * 
93.791 * * 
44.404 * 
93.917 * 
93.525 b 

93.160 
93 .265  b 

93.230 * 
93.921 * 93.484 * 

95.302 * 
94.533 * 

95.681 * 
95.172 * 
94.759 * 
94.451 * 
94.274 * 
94.282 * 
94.440 * 
95.303 * 
95.982 4 * 

PkI2  * 

* 

94.785 

LLPHA2 

-0.200 
-1.024 

0.995 
0.550 

1.208 

0.896 
1.178 

0.343 
-0.499 
-1.658 

-3.411 
-2.482 
-1.798 
-1.358 

-1.229 
-1.165 

-2.178 
-1.562 

-3.101 
-4.35 7 

-4 .443  
-5.527 

-3.614 
-3.038 

-2.653 
-2.716 

-2.865 
-3.352 
-4.146 
-5.266 

-6.445 
-5 -41 0 
-4.753 
-4.296 
-4.104 
-4.183 

-5.209 
-4.546 

-7.524 
-6.193 

-7.357 
-8.509 

-6.504 
-5.909 

-5.531 
-5.583 

-5.763 
-6.293 
-7.139 
-8.326 

PLPtA2 

V E L 2  @ t T P  

3.989 139.900 
3.87C 130.040 

4.081 149.76C 
4.147 159 . t20  

4.200 179.340 
4.18 6 169  -480 

4.188 189.200 
4.152 199.0bC 

4.008 218.78C 
4  -09 1 208.92C 

3.90 1 13i.36C 
4.012 142.22C 
4.097 152.080 
4.156 161.940 
4.191 171.800 
4.200 181 . t60  

4.145  201.380 
4.184  191.520 

4.000 221.100 
4.084  211.240 

3.972  138.126 
3.852  128.26t 

4.067  147.986 
4.137  157.846 

4.202  177.566 
4.182  167.706 

4.11 1 191.286 
4.198  187.426 

4.121  207.146 
4.049  217.006 

4.037  143.893 
3.932  134.033 

4.116  153.753 
4.172  163.613 

4.210  18?.333 
4.203  173.473 

4 - 1 9 3  193.193 
4 - 1 5 4  20?.05? 
4.094 212.913 
4.012 222.773 

3 -89 2 129.940 
4.005 139.800 
4.094 149.660 
4.160 159.520 
4.201 169.380 
4.218 179.240 
4.213 189.100 
4.185 198.960 

4.065 218.680 
4.135 208.820 

V E L 2  8 E T P  

E C C E  

0.825 
C.EI5 

C.El5 
C . E I 1  
C.ElC 

0.E14 
C.ElI 

C . E i C  
C . 8 2 i  

C.E27 
C . E I i  

C . E i C  
C .e l4  
C . 8 1 1  

C.Pl2 

c .e2 1  

c . e l c  

c .e1:  
[ . e 2 1  
C . E i 5  

C . E 4 2  

0 .8 16 
C . E 2 ?  

c .e 12 
c.e1c 

O.El3 
0.ElE 

o . e ? l  

c . e l 1  

o . e i :  

c . e 2 6  
C . E ? C  

C.El5 
C.e l4  
C . E I I  
c . e1c  

C . E l t  
c . e i i  
C.E3C 

C.E41 
C.@?C 

C . 8 l t  
C . E i i  

C.El.2 
C . B l C  
C.EI1 
C.814 
C . E l S  
C . E Z 6  

E C C E  

c . e l ;  

R M  I C  

i . 2 @ 4  
Z . f S C  

2 . 1 7 1  
2.C55 
1.535 
1.E12 
c .554 
C . C l 5  
c .544 
c . 5 c 2  

2 - 2 1 4  
i.?EZ 

i . l t l  
2 .c43 
1.521 
1 .ccc 
c.57c 
c . 5 5 2  

c.527 
C .E53 

2 . 4 f E  
2.331 
2.215 
i.lCi 

1.E5e 
1 . 5 E i  

C.SE1 
c.557 

c . 5 5 4  
c.514 

2.271 
i . 3 E i  

2.161 
i . c 4 i  
1.ClC 

C.55C 
1 . C C C  

C . 5 6 E  
C . 5 3 3  
C.e8E 

2.334 
2 . 4 4 3  

i . 2 2 (  
2.1c2 
1 . S E C  

C . S S 6  
1 . E 5 4  

c .515  

c .sc5  
c . 5 5 C  

AH I C  

V E L l  ALPHA1 * PHI1 

4C.C21 22.13C * -24.793 
4C.033 18.111 * -33.635 
4C.042 13.542 * -44.326 
4C.045 S.C34 * -57.248 
4C.C5? 4.585 * -72.498 
4C.054 0.172 * -89.331 
4C.052 -4.213 * 253.871 

4C.043  -12.949 * 225.886 
4C.035  -17.329 * 215.313 

Ir 

4c.044  -e.582 * 238.704 

* 
4 c . c 2 4  21.873 * -26.310 
4 ( . 0 3 5  17.268 * -35.447 

4C.050 8.236 * -59.822 
4C.043 12.125 * -46.484 

4C.C5? ?.193 * -75.431 
4C.C54 -0.614 * 267.610 
4C.053 -4.997 * 250.997 

4C.C42 -13.744 * 223.808 
4C.034  -18.138 * 213.581 

4C.Cl5 23.95C * -22.724 
4C.031 19.323 * -31.150 
4(.C4C 14.758 * -41.265 
4C.C48 10.249 * -53.525 
4 C - 0 5 2  5.189 -68.157 
4C-054 1.369 * -84.684 

4C.051 -7.403 * 242.580 
4C.054 -3.025 * 258.323 

4C.C46 -11.779 * 229.087 
4C.034 -16.167 * 217.920 

4c.04e  -5.369 * 236.215 

* 

* 
4C.C27 21.381 * -27.208 
4C.037  16.795 * -36.497 
4C.045  12.266 * -47.735 
4C.051 7 .788  * -61.297 
4C.C54  3.352 * -77.C89 
4C.C55  -1.C53 * 265.904 
4C.053  -5.437 * 249.411 
4C.C45 -5.815 * 234.842 
4C.C43  -14.20C * 222.652 
4C-035  -1E.6C9 * 212.604 * 
4C.0.23 2 3 - 4 4 5  * -23.574 
4C.034  18.836 * -32.139 
4C.C4?  14.2E7 * -42.435 
4C-CSO  9.791 * -54.917 
4C.C54 5.339 * -69.766 
4C.056  0.922 * -86.413 
4C.056 -3.471 * 256.641 
4C.053  -7.852 * 241.C86 
4C.047 -12.236 * 227.820 
4C.040 -16.638 * 216.855 

VELl  ALPHA1 * PHI1 
0 

V I F i F l  

17 .033  
14.947 
13.107 
11.630 
10.647 
10.285 
10.592 
1 1   - 5 0 5  
12.890 
14.614 

14.588 
16.634 

12.810 
11.413 
10.534 
10.291 
10.714 
11.724 
13.183 
14.960 

17.612 

11.986 
13.569 

10.857 
10.317 
10.444 
11.206 
12.482 
14.132 

16.408 
14.391 
12 - 6 5 0  
11.300 

10.305 
10.481 

10.792 
11.856 
13.356 
15.166 

17.374 
15.264 

11.849 
13.390 

10.301 
10.775 

10.496 
11.318 
12.641 
14.328 

V I h F l  

15.477 

ov 1 
12.556 
10.821 

9.357 
8.239 
7 .529  
7.275 
7.489 
8.146 
9.189 

10.550 

12.218 
10.530 

9.128 
8.079 
7 - 4 4 9  
7.279 
7.576 

9.415 
8.308 

10.831 

13.049 
11.255 

9.718 
8.503 

7.297 
7.678 

7.386 
7.929 
8.876 

10.164 

10.371 
12.029 

9.004 

7.412 
7.997 

7.289 
7.632 
8.406 
9.551 

10.999 

12.845 
11.080 

9.577 
8 -40  1 
7.620 

7.422 
7.286 

8.010 
8.998 

10.320 

o v 1  



L C P T E  TTlME 

2 i l i  22eC.C 
5c  229c.c 

23CO . C  
2310.C 
2 2 i o . c  
i320.C 
234C . C  

23tO.C 
23LC.C 

231C. C 

i i 4 ;  23CC.C 
25  2310.C 

23io .c  
233C. C 
2340.C 

23tC.C 
2 3 % .  C 

2370.C 
2380.C 
i3SO.C 

i i t i  233C.C 
C 2340.C 

2 3 t c . c  
235c.c 

237C.C 
23EO.C 
2390. C 
2 4 c c .  c 
2410 . C  
2420. C 

2 i S i  i35C.C 
35;  23tC.C 

i37C.C 
i 3 e c . c  

24cc .c  
2350. c 

24iO.C 
2410.C 

242C.C 
2440. C 

i I l i  i37C.C 
3 2 i   2 3 e o . c  

2390 .C 
24CO. C 
241C.C 
24iC.C 
i42C.C 

2450 . C  
244C . C  

24tC.C 

TABLE XI1 

C V  SLM * OV2 * * 
22-22 * lC.378 
2C.57 * 1C.355 
1 9 . i 3  * 10.345 
18.25 * 1C.336 
17.71 * lC.331 

1 8 - 0 2  * 10.335 
17.64 * 1C.331 

iO.Cf * 1C.355 
21-55  * 10.373 

i3.CZ * 1C.350 
i l . 2 8  * 10.365 
15.75 * 10.353 

17.9C * 1C.335 
18.t4 * 10.341 

17.61 * 10.332 
17.80 * 10.334 
18.44 * 1C.340 
19.4E * 1C.351 
2 O . E E  * 1C.366 

22.03 * 1C.3EC 
20.42 * 10.361 

18.1E * 1C.339 
17 . t5  * 10.335 
17.6t * 10.335 
1 8 - 1 0  * 1C.339 

2C.il  * 10.361 
18.57 * lC.348 

21.74 * 1C.38C 

2 1 - 1 1  * 10.371 
i2.E3 * Lo.352 

19-65  * 10.256 
18.55 * 1C.345 
17.E5 * 10.338 
17.6i * 10.336 
17.@5 * 1C.335 
18.54 * 10.345 
1 9 . t i  * 10.351 
21 .02  * 1 0 . 3 7 3  

23.Ci * 1C.406 
21.85 * 10.383 

1 8 . e ~  * 10.343 

* 

* 

19.11 * 1c.34e 

* 

* 

ic.27 * 10.3c5 
19.0C * 10.351 
18.11 * 10.343 
1 7 - 6 7  * 1C.339 
17.65 * 10.339 
18.15 * 10.344 
19.1C * 1C.354 
20.37 * 10.368 * 

f C l T f  TTIME C \  SLM * Ob2 

Concluded.  TABULAR DATA FOR  TRAJECTORIES  FROM 1.1 EARTH  RADII  CIRCULAR 

PARKING  ORBIT TO 1.1 SATURN RADII CIRCULAR PARKING ORBIT 

b I h F 2  PHI2 PLPI-A2 * * 
5.641 95.977 * -8.295 
5.754 96.417 -9.314 

5.556 95.630 -7.556 
5.455 95.407 -7.092 
5.465 95.329 -6.906 
5.465 95.415 * -7.004 
5.484 95.672 * -7.399 
5.539 96.100 * -8.108 
5.61C 96.609 -9.150 
5.721 97 .421  * -10.553 

5.659 91.172 * -10.126 
5.826 97.620 -11.305 

5 .531  96.530 -8.632 
5.601 96.799 -9.230 

5.489 96.392 * -8.309 
5.474 56.404 * -8.272 

5.524 96.920 * -9.100 
5.4Et 96.579 * -8.531 

5.55C 97.421 * -9.990 

* 

5.683 98.069 * -11.247 

5.765 98.334 * -11.990 
5.654 97.946 * -10.953 
5.571 97.646 -10.206 
5.516 97.45b * -9.743 
5.485 91.404 -9.560 
5.489 97.503 -9.690 
5.516 91.761 -10.119 
5.57C 98.175 * -10.068 
5.652 98.742 -11.969 
5.763 99.437 * - 1 3 . 4 3 8  

* 
5.715 99.077 * -12.713 
5 .839  9 9 . 4 7 6  * -13.916 

5.511 98.405 -10.094 
5.551 98.518 * -11.208 

5.514 98.621 -11.165 
5.557 98.956 -11.773 
5.627 99 .448  * -12.732 
5.726 lCO.055 * -14.028 

5.92C 100.573 * -15.873 
5.782 100.181 * -14.514 

5.592 99.573 -12.107 
5.673 99.837 * -13.460 

5.54C 94.415 * -12.250 
5.515 99.384 -12.092 
5.51E 99.495 * -12.240 
5.545 99.753 * -12.703 
5.608 1OC.157 1 - 1 3 . 5 0 0  
5.695 10C.696 -14.650 

kIhF2  PHI2 * bLFhd2 

5.611 9 ~ . 7 4 2  * -1l.ao5 

5.459  98.439 * -10.876 

t 

* 

VEL2 8ETP 

3 .973  135.706 
4.071 145.566 
4.146 155.426 
4.197 165.286 
4.225 175.146 

4.212  194.066 

4.114  214.586 
4.173  204.727 

4.035  224.447 

3.941  131.612 
4.047 141.473 
4.131 151.333 
4.191 161.192 

4.244 180.913 
4.229 171.052 

4.236 190.773 
4.208 200.633 
4.159 210.492 
4.090 220.352 

4.022 13i.38C 

4.183 157.100 
4.114 147.240 

4.23C 166.960 
4.255 176.820 
4.258 106.680 

4.201 206.400 
4.240 196.540 

4.142 216.26C 
4.066 226.120 

4.096 143.147 
3.997 133.287 

4.230 162.867 
4.174 153.007 

4.264 172.727 

4.239 202.307 
4.268 192.441 

4.191 212.167 
4.124 222.027 

4.078 139.053 
3.971 129.192 

4.228 158.773 
4.164 148.913 

4.271 168.633 
4.293 178.493 

4.275 198.213 
4.294 188.353 

4.236 208.073 
4.179 217.933 

VEL2 8ETb 

4.230  1a5.007 

4.277 ~ 2 . 5 8 7  

E C C E  

o . e i t  
O . E ? 5  

C . E l 4  
C.El9 

O . E l l  
C . f l 1  
'2.813 
C . € l i  

C.E?l 

c .E4C 
0.03c 
C . E i i  
C - E l t  

0 .811 

c.81: 
C.Eli  

O . f i C  
C . E i i  

C . E 2 4  
O.E2! 
C.El€ 
C.EI4 
C.ElI 

C.812 

C . e i 4  
C..??? 

C . E i 5  
<.E25 

C.€l t  
C.Eil  

c.e1; 

C . E l i  

c . e ic  
C.EC1 

c . E 4 4  

C.Ei5 

O . E l 4  
c . e 1 1  
C . E l i  
C.814 
C.El5 

o . e i 2  

c .e12  

o . e l l  

c . a lE  

c . e l 1  

c . e l c  

o.e32 

o.elE 

o . e z 5  

E C C E  

RH 10 

2 .?9 1 
2.27E 
i . l t l  
2 . c 4 c  
1.51: 

C.98@ 
C . 5 5 5  

c . s t  5 
c . 5 2 5  
C . E C 2  

i . 4 4 t  
i . ? ? t  
i . i 2 C  
i.lC1 
1.571 
1.85C 
C.555 

c .546 
C.577 

C.5C4 

z . 2 9 3  
2.275 

E.C?E 
i . 1 6 1  

1.512 

C.5Et 
( .955 

c . S t  1 
C -924  
C . E 7 t  

2 . 2 3 i  
i ,445  

i . 2 i C  
i .c55 
1.572 
1.ccc 
C.SS? 
c.574 
c . 5 4 i  
C . E S C  

i .39c 
i . 5 C :  

i . i 7 5  
2.159 
i.C2C 

C.55E 
1.5c7 

C .5E4 
c.55e 
C.515 

AM I O  

V E L l   A L P W A 1  * PHI1 * * 
4C.031 20.884 * -28.137 
4C.041 1 t .313  * -37.592 
4C.049 11.798 * -49.040 
4C.054 1-32'? * -62.834 

4C.057 -1.504 * 264.157 
4C.C57 2.899 * -78.806 

4C.055  -5.891 * 247.801 
4C.051  -1C.275 * 233.456 
4C.045  -14.671 * 2 2 1 . 4 8 8  
4C.037  -19.096 * 211.618 

4C.02E 22.435 * -24.454 
4C.03e  18.344 * -33.162 

4C.053 9.323 * -56.368 
4C.C47 13.809 * -43.654 

4C.057 4 .@78 * -71.435 
4(.059  0.465 * -88.192 

4C.C55 -8.315 * 239.576 
4C.05C -12.708 * 226.544 
4C.C43  -17.124 * 215.782 

4C.036 2C.378 * -29.103 
4C.045 15.823 * -38.731 

4C.057 6.860 * -64.431 
4C.052 11.32C * -50.399 

4C.06C 2.435 * -80.577 
4C.060  -1.967 * 262.372 
4C.05E - t .357  * 246.171 
4C.054  -1C.749 * 232.058 

4C.04C -19.597 * 210.626 

4C.033  22.418 * -25.364 
4C.043  17.843 * -34.228 

4C.C51 8.045 * -57.878 
4C.C51 13.32C * -44.926 

4C.Cbl  4.407 * -73.163 
4C.062  -0.004 * 270.000 
4C.Ct1  -4.355 * 253.194 
40.05e  -8.791 * 238.054 
4C.053  -13.192 * 225.265 
4C.046  -17.623 * 214.704 

4(.C31 24.462 * -21.911 
4C.042 19.867 * -30.100 

46.057 10.834 * -51.814 
4C.050 15.327 * -39.914 

413.064 1.960 * -82.399 
4C.062 6.302 * -66.088 

4C.Ct4  -2.441 * 260.555 
4C.062  -6.835 * 244.526 
4C.05E -11.234 * 230.657 
4C.052 -15 . t55  * 219.141 

V E L l  A L P H A 1  * P H I 1  

* 

4c.05e  -3.925 * 254.930 

* 

4c.04e  -15.157 * 220.316 

* 

* 

* 

VIhFl  

14.194 
16.182 

12 .491  
11.191 
10.434 
10.327 
10.880 
11 .998  
13.540 
15.382 

15.052 
17.135 

13.211 
11.715 
10.699 
10.292 

11 - 4 3 9  
10.557 

14 .533  
12.810 

15.955 
13.997 
12.334 
11.086 
10.394 
10 .358  
10.978 
12.149 
13.733 
15.607 

16.896 

13.033 
14.840 

11.584 
10 .628  
10 .292  
10.627 
11.570 

14.748 
12.988 

17.867 
15 .729  
13.802 
12.179 

10 .362  
10.986 

10.399 
11.085 
12.310 
13.935 

VIhFl  

o v 1  

11.840 
10.213 
8 . 8 8 3  
7.918 
7.379 
7.304 
7.694 
8.511 
9.694 

11.176 

10.907 
12.642 

9.437 

7.565 
8.301 

7.280 
7.465 

9.127 
8.098 

10.486 

11.650 
10.056 

8.764 
7.842 
7.351 
7.326 
7.764 
8.625 
9.846 

11.362 

12.439 
10.734 
9.299 

7.515 
8.205 

7.280 
7.515 
8.194 
9.264 

10.659 

11.463 
13.267 

9 -90 1 

7.770 
8.648 

7.328 
7.354 
7.841 
8.746 

10.007 

cv 1 



E C b T E  T l I M E  C k  SLM * Ob2 

2 : 4 ;  24cc .c  
I C ;  2 4 1 c . c  

2420.C 
241c .c  
2440.C 
245c .c  
24to .c  
2470.C 
2 4 e O . C  
245c  .c  

i 2 C i  24iC.C 
2 7 7  243C.C 

244C. ( 
245c .c  

247C .C 
2 4 t 0  .C 

Z45C.C 
24EC. ( 

25CO.C 
i 5 1 c . c  

r : 5 i  2 4 C C . C  
25.2 24co.c 

24iC .( 
24EO. C 

25CO.C 
245c.c 

i 5 I C . C  

2 5 3 c .  c 
2 5 i c . c  

254c.c 

i 4 1 i  2470.C 
i 2 i  24eC.C 

245C. ( 
25co.c 
i 5 1 C . C  
2 5 2 0 .  ( 
i 5 3 c . c  
2 5 4 0 .  ( 
2550.c 
2560.  ( 

._ 

* * 
i 2 . t 3  * 1C.356 
20.94 * l C . 3 i 5  
15.52 * 1C.355 
1a .4 t  * 1c.345 
17.81 * 10.343 
1 7 . t 3  * 1C.341 
17.52 * 10.344 

19.i7 * 1C.364 
1 a . t 5  * 10.352 

21.22 * 1c.381 
41 

i 3 . 4 t  * 1C.41C 
21.66 * 10.386 
20 .12  * 1 0 . 3 t a  
1a.es * 10.356 
l a . c 5  * 1c.347 
17.6t * 1C.344 
17.75 * 1C.345 

19.24 * 10.361 
iC.55 * 1C.376 

2 2 - 4 2  * 1C.355 
20.17 * 10.379 
19.35 * 1C.3t4 

17.7E * 10.348 
17.C4 * 10.347 
17.55 * 10.351 

19.54 * lC.312 
i 1 . 4 i  * 1C.350 

23.25 * 1C.413 
21.48 * 1C.391 
19.57 * 10.373 

17.95 * 10.353 
1 7 - 6 5  * 1C.350 
17 .7€  * 10.351 

18.213 * 1c.351 

* 

18.28 * 10.353 

19.77 * 10.359 

* 

la .?€  * 10.361 

18.38 * 10.358 
19.38 * 1c.365 
2 0 . 7 4  * 10.3E5 * 

i l N F 2  pH12 * PLFI-A2 * 
5.857 1 ~ 1 . 2 5 0  -16.350 
5.735 10C.902 * -15.142 
5.641 1CO.614 * -14.239 
5.576  lco.41a 1 - 1 3 . 6 3 8  

5.525  100.3a1 * -13.344 
5.538  100.334 * -13.339 

5.595  100.894 -14.312 
5.54E  1CC-567 * -13.664 

5.67C 101.357 * -15.305 
5.714 1C1.942 -16.669 

4 

5 . ~ 3 ~  102.282 t -18.224 
5.803 101.940 -16.861 
5.646 1 ~ 1 . 6 3 4  * -15.800 

5 . 5 6 ~  101.285 * -14.617 
5.547 101.214 * -14.480 

5.588 1 ~ 1 . 6 5 0  4 -15.155 

5.61E lCl .409  * -15.055 

5.553  101.394 * -14.655 

5.651 1C2.039 * -15.994 
5.742 102.552 * -17.194 

5.875 1C2.946 * -18.616 
5.759 102.643 * -11.412 
5 .6 te  102.395 * -16.515 
5.6C5 102.222 * -15.917 

5.565 102.231 * -15.619 
5.5@7 102.420 * -16.031 

* 

5.571  102.111 * -15.648 

5 . 6 3 ~  102.739 * -16.718 
5.118 103.181 * -17.757 
5.827 103.732 * -19.112 

5.S61  103.924 * -20.419 
5.828 103.620 * -19.051 
5.724 103.362 -18.008 

5.602 103.068 * -16.848 
5.583 103.075 * -16.735 

5.645  103.170 * -17.273 

5.553 103.202 * -16.941 
5.632 1C3.454 -17.411 
5.699 103.828 * -18.358 
5.796  104.313 * -19.605 

b I N F 2  PHI2 * PLPhA2 
* 

VEL2 e E T b  

4 -059  134.960 
4.152 1 4 4 . 8 2 ~  
4.224 1 5 4 . 6 8 ~  
4.216 164.540 
4.307 174.400 

4.307 194.120 
4.317 1 8 4 . 2 6 ~  

4.218  203.980 
4.230  213.840 
4.165  223.70C 

4.039  130.867 

4.219  150.587 

4.318  110.307 
4.337  180.167 

4.31t  199.887 

4.139  140.727 

4.219  160.447 

4.336  190.027 

4.278  209.747 
4.222  219.607 

4.12t  136.634 
4.213 146.494 

4.355  176.014 
4.327  166.214 

4.363 185.934 
4  -35 2 195  -794 
4.322 205.654 
4.275 215.514 
4.212 225.374 

4.111 132.54C 
4.205 142.400 
4.279 152.260 
4.334 162.120 
4.310 171.980 

4.384 191.100 
4.363 201.560 
4.325 211.420 

4.280 156.254 

4.386  181.840 

4.270  221.280 

V E L 2  B E T P  

E C C E  

O.E1€ 
O . E i E  
c . e z 1  
C.ElL 
0.812 
C . E I I  
C . E I 2  
c .E I C  
C . E i 2  
C.E?C 

C.EI? 

C . E 2 4  
C.ElE 
C . @ l &  
C . E I i  

C . € I f  
C.El2 

C . E i C  
C.Eii 

C.EIi 
C . @ 2 8  
C . € i l  
C.El5 
C.El2 
c .e 1 2  

C.El i  
C . 8 1 4  

c . e i 4  
C.E32 

C . E 4 i  
C.E32 
C . E i 4  
C.Ele 
C.El4 

c . e 3 3  

c.812 
c . e l 2  
O . @ l t  
C.Eil 
C . E Z €  

ECC E 

R H  I O  

2 . 4 5 1  
2.31€ 

i . C 5 t  
2.215 

1.5.55 

c.552 
1 . ccc  
c .57 1 
C . 5 3 E  
c .e52 

i.!Ci 
2.396 
i . i l E  
2 . 1 5 7  
i .C? 1 

c . 5 5 7  
1.5C 1 

C . 5 E 2  
c .554 
C.514 

i . ? 3 i  
2 . 4 5 ;  

2 . 2 l i  
2 . 0 5 2  

1.ccc 
1.564 

c . 5 5 c  
C.5tE 

c .e81 
C .5?3 

2.296 
i .SC5 

2 . 2 7 i  
2.154 
i .C26 

c . 5 5 t  
1.C95 

c .575 
c.95c 
c.5c5 

RH I C  

V E L l  ALPHAl * P H I L  

* 
4 c . 0 4 ~  21.856 * -26.305 

4c.c57  12.826 * -46.243 
4C.045  17.336 * -35.332 

4C.C62  e.355 * -59.446 
4C.065  3.926 * -74.941 

4C.066  -4.e80 * 251.438 

4C.057 -13.692 * 223.917 

4c . c t7   - c .4a3  * 268.122 

4c.c62  -9.218 * 236.525 

4c.051  -18.137 * 213.624 

4c .038   23 .52~ * -22 .801 
* 

4C.04@ 19.350 * -31.135 
4C.056 14.@22 * -41.145 
4C.062 1C.34C * -53.286 
4C.061 5.@94 * -61.804 
4 ( . c c 5  1.476 * -84.269 

4c.067  -1.324 * 242.871 
4c.065  -2.926 * 258.711 

4C.C62 -11.733 * 229.251 
4C.056  -16.161 * 217.963 * 
4( .c4c   21 .361  * -27.218 

4c.068  7.864 * -61.076 
4c .071  3.436 * -76.185 

4c.067  -9.778 * 234.993 

4C.055 16.823 * -36.479 
4C.063 12.324 * -41.615 

4C.072 -0.912 * 266.222 
4C.OlC -5.312 * 245.661 

4C.C62 -14.203 * 222.691 
4C.055 -18.663 * 212.542 

4C.045 23.350 * -23.111 

4C.063  14.311 * -42.420 

* 
4c.055  18.826 * -32.206 

4c.068  9.838 * -54.811 

4c.074  0.982 * -86.184 
4c.074  -3.421 * 256.845 

4C.012  5.398 * -69.577 

4C.072  -1.825 * 241.210 
4C.067  -12.243 * 227.846 
4c.062  -16.691 * 216.781 * 

VELl  A L P H A l  * PHI1 

V l h F l  

16.656 
14.628 

1 1   - 4 5 1  
10.564 
10.301 
10.707 
11.711 
13.116 
14.912 

17.615 
15 .502  
13.607 
12.028 
10.892 
10.331 
10.448 
11 .202  
12.481 
14.146 

16.416 
14.417 

11.335 
10.501 

10.797 

13.373 
15.205 

11.364 
15.276 
13.415 

12.858 

12.685 

10.318 

11.861 

11.880 
LO. a04 
10.321 
10.508 
11.329 
12.661 
14.361 

V I h F l  

ov 1 

12.237 
10.562 

9.164 

7.470 
8.112 

1.571 

9.410 

7.286 

8.298 

10.841 

11.276 
13.05 1 

9.148 

1.703 
1.311 
7.389 
7.926 

10.175 

12.036 
10.392 

9.031 
8.022 
7.430 

7 .635  
7.298 

8.409 

11 .031  
9.564 

8.534 

8.816 

11.090 
9.597 
8.424 
7.640 
7.300 
7.431 

9.0 13 
10.352 

c v 1  

12.837 

8.018 



TABLE XIII. - TABULAR DATA FOR TRAJECTORIES FROM 1.1 EARTH RADII CIRCULAR 

L C C T  f 

E L L  
184 

LE5 
15c 

t ? S  
1CC 

t € 5  
5C 

i 2 5  
0 

0, 
W E C C l E  

T T  IM E 

620.C 
t1c .c  

63C.C 

6LC.C 
t4C.C 

6tC.C 
67C.C 
t E L . C  
650 .C 
7co .c  

6 t O .  C 
t 5 O . C  

61C.C 
680. ( 

6 5 0  .C 
7co.c  

72c .c  
71c.c 

14C. C  
7?C.( 

7 c c . c  
71c.c 
7 i c .  ( 
l?O.(  
7 4 c . c  

7 t C . C  
750.C 

1 7 c . c  

7 5 c . c  
7 E C . C  

7LC.(  
760. (  
7 7 C . (  
78C.C 
15C.C 

8i0.C 
8lC.C 

0 4 0 . C  
8IC.C 

81O.C 
8CC.C 

82C .c 
03o.c 

8 5 O . C  
840.  C  

8tC.C 
07o.c 
8EC.C 
8 5 0 .  C 

0co.c  

C V  SUM * * 
7 8 . 3 4  * 
71.cs * 14.3C * 
t 8 . 8 1  
67.51 * 
67.12 * 
t 7 . 5 1  * 
64.73 * t8.45 * 
71.15 * 
71.5€ * 
60.C4 * 
t 5 . 3 t  * 
6 3 - 6 1  8 
6 2 . E 3  * 
t2 .85  * 
t 4 . 7 E  * 
t 3 . t !  * 
66.15 * 
t7.65 * 

t2.52 * 
6 5 . 5 L  * 

58.16 * 
51.37 * 
5 7 . 4 2  * 
5 8 . 1 5  * 
59.?3 * 
tC.1E * 
t2 .32  * 
6 1 - 2 8  * 

* 

* 

55.85 * 

* 
51-85 * 
55.28 * , 

52.7: * 
5 3 . 5 4  * 
52.15 * 
53.45 * 
5 4 . t 3  * 
56.CS * 
5 l . t l  * 
5 7 . 3 2  * 
53.97 * 
4 5 - 6 1  * 51.37 * 
48.15 * 
4 8 . 7 2  * 
49.35 * 
52.c1 * 
50.55 * 
5 3 . t l  * 

* 

* 

D V2 

40.638 
4C. 115 
39.747 
35.335 
38.535 
38.534 

37.615 
38.116 

37.201 
36.7C6 

37.359 
37.741 

37. C03 
36.653 
3t .3C6 
35.548 
35.512 
35.171 
34.741 
34.285 

34.417 
34.1C7 
3 3 . E l E  
33.532 
33.248 
32.953 

32.3C3 
32. t 4 3  

31.546 
21.537 

31.313 
31.567 

31.C7t 
30. e45 

3 C.  364  
30.611 

25. 01 3 
30.1CC 

25.  502 
2s.  167 

20. 094 
25.1c5 

2E.69E 

28.312 
20.106 
27.883 
2 2 . 6 3 5  
21.313 
21.083 

28.507 

PARKING ORBIT  TO 1.1 URANUS RADII CIRCULAR PARKING ORBIT 

kIPiF2 

50.845 
51.345 

45.935 
50.381 

45.505 
45.C66 

40.12s 
48.61C 

47.615 
41.071 

48.201 
47.105 
41.356 
47.013 
46.632 
46.24C 
45.82 t  
45.385 
44.911 
44.408 

44.553 
44.211 
43.851 
43.574 
43.258 
42.93C 

42.2C5 
42.585 

41.756 
41.35 € 

41.3E2 
41.09@ 

4C.571 
4C.031 

4C.3Cl 
4C.030 

35.406 
35.731 

35.c54 
38.613 

36.602 
30.362 

37.921 
38.135 

37.658 

37.206 
37.462 

36.926 
36.62C 
36.285 

PHI2 * * 
4.373 * 
4.156 * 
4.015 * 
3.951 * 
4.045 * 3.963 * 
4.191 
4.392 * 
4.630 * 
4.918 * * 
4.636 * 
4.451 

4.311 
4.342 

4.352 * 
4.460 * 
4.629 * 
4.847 * 
5.106 * 
5.395 * 
4.997 4 
5.194 

4.877 * 
4.034 * 
4.063 * 
4.960 * 
5.111 * 
5.577 * 
5.326 * 
5 .860  f * 
5.755 4 
5.541 * 
5.414 * 
5.359 1 
5.311 * 
5.463 * 
5.810 * 
5.610 * 
6.053 * 
6.329 

6.320 * 
6.099 * 
5.555 * 
5.000 * 
5.895 * 
5.970 * 
6.107 * 
6.298 * 
6.533 * 
6.804 * 

* 

bLPhA2 

06.807 
06.517 
86.307 
06.176 
86.119 
06.131 
06.201 
86.321 
86.470 
06.661 

06.515 
86.321 

06.049 
06.141 

06.023 
86.060 
06.15 1 
06.28 5 
06 - 4 5  1 
0 6 . 6 3 9  

06.469 
86.206 
06.023 
05.916 

05.900 
85.881 

05 .990 
06.115 
06.214 
06.455 

0 6 . 0 0 5  
06.357 

05 .093 
05.177 

05.15  1 
05.733 

85.940 
05.824 

06.267 
06.091 

05.950 
86.239 

05.757 
05 .632 

0 5 . 5 0 1  
05.510 

05.65  1 
05.160 
05.904 
06.074 

VEL2 BETb 

51.275 61.460 
50.005 71.320 
50.362 81.180 
49 .932 9  1.040 
49.500 100.900 
49.055 110.760 
4 8 . 5 0 7  120.620 
4 E.00 7 130 -480 

46.978 150.200 
47 -55  2 140.340 

47.139 7 6 . 8 9 9  
48.129 67.035 

41.367 86.759 
46.991 96.619 

46.209 116.339 
46.610 1Ot.419 

45.700 126.199 
45.318 136.055 
44.819 145.919 
44 .281 155.779 

44.140 77.486 
44.45  5 67.626 

43.529 91.206 
43 .038  87.346 

42  -07 8 116  ,926 
42.214 107.066 

42.519 126.706 
42.120 136.646 
41.606 146.506 
41.221 156.366 

41.257 68.213 
41-00 1 78.073 

40.504 97.793 
40.154 87.933 

40.242 107.653 
39.958 117.513 

39.302 131.233 
39.646 127.373 

38.927 147.093 
38.519 156.953 

38.450 68.800 
30.240 1 8  -660 
30.037 00.520 
31.030 98.380 
37.610 108.240 

37.102 127.960 
37.369 110.100 

36.004 137.020 
36.475 147.600 
36.114 157.540 

E C C E  

3.475 
2 . 2 1 c  

? . t l 2  
2 . t 7 C  
3 . t t C  
3.5E5 

?.PC2 
3.46 5 

3.11c 
2.901 

3 .25€ 
? . I C 1  

? .24€ 
3 . 2 7 5  
3.344 
2 . 2 6 3  
3.141 
2 . S E i  
i . E l 2  
2 . t27  

i . 7 t C  
2.9C 1 
i . 5 E i  
3.C15 
?.CCE 
2.942 
2.E47 
i . i i 3  
i . fEC 
i . G i  

2 .t 14 
i . 4 E i  

2.13c 
2 . t 5 4  

2 . t75  
2 . 7 2 :  

; . t c 3  
2 . 5 c 3  
2 . 3 E C  
2.25.E 

2 . 2 6 5  

2.455 
2.45 I 

2 -460 
i .452 

2.4CC 
2.315 
2 . 2 2 2  
2 . 1 1 5  

2.380 

R M  IO 

1 . 7 7 4  
1 .651 
1 . t l i  
1.52c 
1.42 1 
c.551 
C.563 

C . E t 2  
c . S l F  

c.757 

1 .665  
1.146 

1 .51 t  

c .555 
1.481 

C . S E i  

C . E 5 €  
C -541 

C.E?E 
C.17 1 

1 . t81  
1 . l t   1  

1.455 
1.553 

1.CCC 
C.5Et 

c .SCE 
c ,554 

( . E 5 1  
C . 7 e i  

1 . 1 1 €  
1.t9E 
1 . t 1 1  
1.517 
1 .ccc  
C . 5 8 5  

c.511 
c . S t  1 

C . E t 3  
C . E C E  

1.754 
1.715 
1.625 
1 .L3 t  
1.42E 
C.592 
c . 5 c t  
C.9i6 
C . F 7 L  
( . E l 5  

VEL 1  ALPHAl * P H I l  

6 ! . 6 4 5  33.426 * -34.676 
65.279  24.914 * -46.946 
t4.934  16.623 * -60 ,211 
64.601  0.580 * -74.221 

t : . 9 2 t  -6 .640  * 257.630 
64.268 0.815 * -88.482 

62.18C -20.484 * 233.073 
t3.567 -13.752 * 244.705 

62.78C -26.803 * 222.855 
t i . 3 4 t  -32.679 * 214.001 

* 

* 
t z . 2 1 ~  25.249 * -39.418 
62.922 20.957 * -52.177 
t i . 6 4 C  12.901 * -65.911 
62.356 5.110 * -80.254 

61.449 -16.371 * 239.305 
t1.765 -5.561 * 251.764 

Cl. lC5  -22.804 * 228.276 
tC.73t  -28.814 * 218.694 
tC.345  -34.309 * 210.439 

CC.231 21.561 * -49.062 
t C . 4 6 1  25.7C2 * -37.214 

CC.015 13.655 * -63.6Cb 
55.790  6.015 * -70.084 
55.561  -1.336 * 267.330 
55.318 -8.366 * 253.301 
5C.CS5 -15.C5C * 240.642 
51.772  -21.353 * 229.400 
5E.463 -21.257 * 219.664 
5E.132  -32.740 * 211.3C3 

L € . 1 5 1  3C.152 * -35.004 
51.916 22.156 * -47.571 

57.625 6.893 * -15.852 
51.8C1 14.394 * -61.274 

5 i . 4 4 1  -0.32C * 269.337 
51.243  -7.210 * 255.094 
57.025 -13.776 * 242.071 
56.787  -19.910 * 230.590 
5t.52@  -25.783 * 220.616 
56.248  -31.2C2 * 212.187 

56.201  30.593 * -33.046 
56.057  22.736 * -45.350 
55 .915  15.111 -58.953 
55.779 7 .744  * -13.577 
5 5 . 6 2 C  0.660 * -00.5d0 
55.467  -6.117 * 256.892 
55.2E7  -12.563 * 243.570 

t2 .069 -2.308 * 265.414 

* 

* 

* 

5I.008  -18.658 * 231.833 
5 L . 8 6 8  -24.388 * 221.723 
54.625  -29.144 * 213.090 

8 

V l t i F l  

40.281 
43.911 

37.391 

34.503 
35.443 

34.5  28 
35.366 
36.003 
38.617 
40.605 

39.983 
36.699 
34.272 
32.012 
32 - 3 4 9  
32.787 
33   -941  
35.585 
37 - 5 0 4  
39.532 

37.621 
34.339 

30.345 
31.07  1 

30.171 
29.007 

31.280 
32 - 8 8 4  
34.782 
36.004 

35.698 
32.410 
29.896 
28.297 
27.672 
27.960 
20.992 
30.549 
32.419 
34.431 

34.123 
30.02 8 

26.584 
28.265 

25 - 0 6 4  
26.060 

28 .519 
27.017 

30.355 
32  -350 

DV 1 

37.706 
34.128 
31.342 
29.473 
20.574 
28.597 
29.398 
30.711 
32.522 
34.442 

33.04  1 
30.617 
28.352 
26.961 
26.521 

29.608 
28 -0 36 

31.451 
33.405 

31.563 
28.416 
26.068 
24.624 
24.117 
24.466 
25.500 
21.029 
20.040 
30.771 

26.519 
29.711 

22.699 
24.201 

72.115 
22.304 
23.350 
24.816 

28.505 
26.580 

28.21C 
25.000 
22.669 
21.103 
20.436 
20.617 
21.505 
22.908 
24.633 
26.522 

26.938 

T l l H E  E L  SLH * DV2 b l h F 2  PH12 1 4LFhP2  VEL2  @ETb E C C E  R H I C  VEL1 A L P H A l  * P H I l  V I h F l  cv 1 



8 5 C . C  

8 i O . c  
t t C . (  

E t C - C  
t i s o .  ( 
9 c c  . C  
5lO.C 

S ? C  .< 5ic.c 

5 4 L .  C 

s c i  . C 

9 i O . C  
51C.C 

5:C.C 
540.C 
9 5 c . c  
s t 0 . c  
Y7C.C 
5 t C . C  
550 .c  

FSC * c 
9tC.C 

5 E O . C  
57c.c  

ICCC .c 
9 s c .  ( 

I C l C . (  
IO2C.C 
1c :o .c  
104C .( 
I T  I M f  

4 
* 

53.5: * 
4e.c3 * 5 C . t L  0: 

45.32 4 
L t . 2 4  * 

4 5 - 8 6  4 

4 5 . 2 4  * 

48 .43  * 
46.51: 0: 

5 c . c 3  * 
51.c3 4 

45.16 * 
47.77 t 

43.24 * 
4 L . ? t  * 
42.21  * 
43.E5 * 
4 2 . 7 7  * 
45.27 * 
46.Ei  * 
4 t . 5 2  * 
4 5 . 3 L  * 
4 2 . 6 5  
40 .82  * 
3q.57 * 39.75 * 
4 c . c t  * 
41.05 * 
42.48 * 
44.Ct * 

C b  S C P  * 

4 

* 

* 

26.561 
2 t . 7 6 5  
26.622 
26.463 
26 .   jC0 
26.127 
25.538 
25 .72s  
25 .4ss  
2 5 . 2 4 6  

25.CE2 
24.924 
24.758 

24 .528 
24 .  t 6 5  

24. 382  

24.C40 
24.220 

23.  E40 
23.620 

23 .425 
23.301 
23.1E7 

22.560 
23.C75 

22.656 
22. E35 

22.540 
22.366 
22.112 

Ob2 

36.144 
35 .541 
35.752 
35.5b7 
35.378 
35.176 
34.956 
34.713 
34.443 
34.14E 

33.954 
33.7E1 
33.62C 
33.464 
33.302 

32 - 5 3 1  
33.125 

32.724 
32.4EC 
32.223 

31.951 
31.842 
31.7C5 
31.572 
31 - 4 3  3 
31.283 

3 ( . 5 2 @  
31.116 

3C.717 
3C.4E2 

b I h F 2  

PHI2 * * 
* 

6.dd9 * 
6.656 * 
6.500 * 
6.41b 4 
b.421 t 

b.481 4 
6.608 * 
6.790 * 
7.018 1 
7.285 t * 
i .462  I 

7.c49 * 
7.217 * 
6.558 
6.542 * 
6.996 
7.114 * 
7.288 * 
7.510 * 
7.771 * 

1 
8.041 * 
7.783 * 
7.500 
7.602 1 

7.473 * 
7.517 * 
7.625 * 
1.792 * 
8.C07 * 
8.264 * 

PHI2 * 
* 

bLP'rA2 

86 .116 
85 .825 
85.615 
85.480 
85.417 
85.418 

85.575 
85 .713 
85.877 

85.687 
85 .987 

85.466 
85.323 
85.25 1 
85 .243 
85 .291 
85.385 
85.516 
85.676 

85.474 

85 .853 
85 .542 
85.312 
85.160 
E5.079 
85 .063 

85 .190 
85 .103 

85 .315 
85.470 

ELPI-A2 

V E L 2  B E T  P 

35.966 69.387 
35.793 79.247 
35.626 89.107 
35.455 98.967 
35.269 108.827 
35.064 118.687 
34.832 128.547 
34 .572 138.407 
34 .281 148.267 
33.960 158.127 

33.608 79.834 
33.745 69.974 

33.471 89.694 
33.328 99.554 
33 .172 109.414 
32.996 119.274 
32.794 129.134 
32.565 130.994 
32.307 148.854 
32 .019 158.714 

31.760 70 .561 
31.645 80 .421 

31.413 100.141 
31.532 90 .281 

31.281 110.001 
31.129 119.861 
30.954 129.721 
30.751 139.581 
30.520 149.441 
30.260 159.301 

VEL2 e E T b  

E C C E  

i . C E 3  
i . lEi  
2 . 2 5 6  

2 . i s s  
>.is? 

2.216 
2 . 2 2 5  

2 .CE 1 
2 . 1 6 2  

1.551 

I . S ? Z  

2.cs1  
2.02c 

2.127 
2 .  1 3 t  
i . l i C  
2 . C E 3  
2.C2E 
1.5 tC 
I . @ € :  

1 . f 5 1  
I . f C i  

1.cc 1 
1.5EC 

1 . 9 8 i  
1.557 

1.55E 
1 .5 12 
1.E52 
1.75C 

E C C E  

R H l D  

l . @ l l  
1.3?? 
I , C 4 i  

1.4CE 
c .554 
c . 5 7  i 
c .5?4 

( . E S E  

I . E i S  
1.75C 
1.CLE 
1.573 
I . 4 l i  
( . $ S t  
C.57t 
C . 5 ' 1  

C.E?S 

1 . 7 t E  
I .€ ' (  

1 . c e :  
1.552 
1.4Ct 
C . S S E  

C .54E 
C . S E C  

c .5c3 
( . E t (  

R M  IC 

c . e e :  

c . e s E  

V E L l  ALPHAl * P H I l  * 
* 

54.531 31.022 * -31.113 
54.418 2 ? - 2 9 6  * -43.202 
54 .3C8  15.801 * -56 .669 

CL.074 1.596 * -86.451 
C?.941  -5 .068 * 258.753 
5?.79C  -11.411 * 245.129 
53.622  -17.417 * 233.121 

51.230 -28.371 * 214.008 
53.435 -23.012 * 222.799 

59.C55  31.434 * -29 .291 
5 2 . O O t  23.834 * -41.146 
52.915  16.461 * -54.444 
52.825 5.339 * -49.023 
E i - 7 3 C  2.487 * -84.296 
5 i .62C  -4 .072 * 26C.659 
52.494 -10,321 * 246.734 
52.351  -16.245 * 234.447 
52.19C  -21.833 * 223.898 
5 i . C l 3  -27.081 * 214.936 

5 1 . 8 5 4  31.E28 * -27.584 
53.783 24.347 * -39.194 

5 1 . 6 4 2  10.079 * -66.788 
51.715 17.CS1 * -52.295 

51.562  3.333 * -82.137 
51.47C  -3.130 * 262.596 
51.364  -5.291 * 240.376 
51.242  -15.14C * 235.800 
51.1C3  -2C.667 * 225.014 
5C.949  -25.@69 * 215.869 

VELl  ALPHAl * P H I l  

54.195 e . 5 6 ~  t -71.293 

* 

* 

* 

V i h F l  

32.825 
29.524 
26.913 

24 .330 
25.150 

24.429 
25 .304 
26.745 
28.540 
30.513 

28.444 
31.749 

25.788 
23.946 
23.025 
23  e022 
23.810 
25.186 

28.883 
26.936 

30.853 
27.546 

22.931 
24.850 

2 1  -911 
2 1  .a05 
22.504 
23.810 
25.513 
27.432 

V l C F l  

cv 1 

26.974 

21.408 
19.777 

19.115 
19.919 
21.253 

24.782 
22.927 

25.952 

20.366 
22.837 

18.673 
17.834 
17.832 
18.549 

21.430 
19.810 

23.249 

25.104 
21.998 
19.501 
17.749 
1 6 . 8 2 8  
16.733 
17.362 
10.549 

21.892 
20.112 

cv 1 

23.850 

19.024 



TABLE XIII. - Continued.  TABULAR DATA FOR  TRAJECTORIES  FROM 1.1 EARTH RADII CIRCULAR 

f C P T  E 

5 2 2  
lE4 

5 5 E  
15c 

l c c e  
1 c c  

1 C 5 f  
5 c  

1 I C E  
C 

T T   I H  E 

S S C .  ( 
l0CC . c 
1ClC.C 

1030 .( l a i c .  C 

1040. C 
1c5c.c 
1 c c c . c  
1070 .C 
1CEC.C 

1C3C . C  
1CiO. C 

105o.c 
1040.C 

1070.  C 
lC60.C 

lC5C . c 

111C.C 
11OO.C 

1C80. c 
1 O l C . C  

1 1 C O . C  
lC50. c 
111C.C 
1 l i O . C  
113O.C 
1140. c 
115C.C 
116O.C 

l1iC. C 
1130.C 

1 1 E C . C  
114O.C 

1ltO.C 
117C.C 
118O.C 
1190 .c 
l2CO .c 
l i l 0 . C  

119o.c 
I1EC.C 

12co.c 
1210.c 
1 2 i o . c  
1230. ( 
124C. C 

12tC.C 
1250.c 

1270.  c 
11 I H E  

l c a c  .c 

D Y  SLW * Ob2 

45.24 * 2 2 . 2 2 1  
4 2 . 3 2  * 2 2 . 2 2 2  
40.C7 4 22.123 
30.tC * 22.c22 
37.5: * 21.515 

38.83 * 2 1 . 6 6 4  
4 C . C 4  21.514 
41.53 * 21.345 
43.16 * 21.158 

45.41 * 21.425 
42.25 * 21.326 

37 . i5  * 21.148 
3 5 . t t  * 21.236 

3 t . i C  * 21.056 

?6 .E5  * 20.E42 
26-42 * 2C.555 

40.74 * 20.4C3 
39.1E 4 20.567 

43.61 * 20.176 

37 .61  * 20.015 
40.47 * 20.C92 

35.57 * 19.941 
14.e? * 15.E62 

34.E3 * 14.678 
3 4 - 4 7  Q 19.776 

35.75 * 19.565 
3 l .Ct  * 19.436 
3 8 . t C  * 19.291 

* *  
42.Ci * 1S.C57 
i8 .91  * 1 8 . 5 8 4  
3 6 - 2 2  * 18.521 
3 4 . 3 7  * 1E.f51  

32.75 * 18.716 
?3.C3 * 18.631 

35.16 * 18.418 

* 

:a.c1 * 2 1 - 7 9 ]  

* 

37.82 * 20.713 

* 

23.17 * 18.751 

23-85 * 18.532 

3 6 . 6 ~  * 1 8 . 2 ~ 9  * 
37.53 * 17.991 
34-54 * 17.935 

31.71 * 11.825 
22.97 * 1 7 . ~ 8 2  

21.43 * 11.687 
31.2i * 1 1 . 7 t l  

22.i :  * 17.6CC 

34.95 * 1 7 . 3 8 4  
2 3 . 4 t  * 17.494 

36.5€ * 11.255 

C b  S L M  * DV2 
* 

PARKING  ORBIT TO 1.1 URANUS RADII  CIRCULAR  PARKING  ORBIT 

\ IFIF2 

3C.542 
3C.67C 

3C.422 
3(.3CC 
3C.170 
3C.C26 

25.675 
29.863 

25 .473  
25.243 

29.45C 
25.571 

25.335 
25.231 

20.493 
25.117 

26.694 
28.853 

28.512 
28.309 

27 .921  
2E.C26 

27.825 
27.732 

21.525 
27.633 

27.4c1 
21.255 
27.097 
26.913 

26.522 
26.615 

2 c .442 
2 t . 3 6 1  
26.276 
26.18C 

25.944 
2t.C71 

25.631 

25.112 
25.245 

25.103 
25.025 

24.848 
24.945 

24.734 
24.602 
24.451 
24.28C 

bIhF2 

25.798 

PhI2 1 

8.010 * 
8.296 * 

7.852 t 
7.922 0 

7.855 3 
7.928 t 

8.485 * 
8.250 * 
E.759 

8 . 8 3 8  * 
8.566 4 
8.373 * 
8.219 * 
8.352 4 
8.510 * 
8.720 * 
8.974 * 
5.429 * 
9.145 8 
8.939 8 
8.812 4 

8.106 4 
8.762 * 

9.028 * 
9.233 8 
9.484 9 

1c.027 t 
9.730 0 

9.510 d 
9.372 9 
9.311 * 
9.325 * 
9.408 4 
5.553 
9.753 4 

10.000 * 
1C.320 t 
10.089 * 

9.867 * 5.938 4 

t 

n.062 4 

* 

8.258 * 
8.252 * 

4 

8.877 * 

4 

* 

9.872 0 

9.946 9 
10.084 * 
10.279 * 
10.524 0 
1C.812 

PHI2 * 
0 

D L P H A Z  

85.580 
85.305 
85.109 

84 .937  
84.946 
85.006 
85 .111  
85 .249  
85.414 

85.318 
85.639 

85.079 

04.827 
84.911 

84.803 

84.91  5 
84.835 

85.034 
85.185 

85.160 
85.491 

84.910 
84,739 

84.608 
84.641 

84 .701  
84.633 

84.822 
84.968 

84.995 
85.338 

84.736 
04.556 
84.449 
84.409 
84.427 

84.604 
84.747 

84.826 
84.556 
84.361 
8 4 . 2 5 1  
84.203 
84.215 
84.271 

84.522 
84.382 

84.689 

PiPk.62 

8 4 . 9 8 8  

84.495 

V E L 2  E t T P  

30.439  16.140 
30.342 86  .OOO 

30.131  105.720 
30.242  95.860 

30.004  115.58C 

29.681  135.30C 
29.855  125.44C 

29.480  145.160 
29.251  155.020 
28.995  164.880 

29.304 71.859 
29.219 81.719 
29.134 91.519 
29.042 101.439 
28.936 111.299 
28.811 121.155 
2 8 . 6 6 2  131.019 

28.061 160.599 
28.289 150.139 

27.733 72.446 
27.665 82.306 
27.596 92.166 
27.520 102.026 
27.431 111.886 
27.323 121.146 
27.192 131.606 
27.031 141.466 

26.648 161.18t 
26.855 151.326 

26 .241  82.893 
26.295 73.032 

26.189 92 .753  
26.127 10i .613  
26.052 112.473 
25.958 122.333 

25.538 151.913 
25.703 142.053 

28.490  140.879 

25.842  132.193 

25.348  161.77? 

24.938 8 3  -480  

24.841 103.200 
24.895 93.340 

24.783 113.060 
24.702 122.92C 
24.600 132.180 
24.474 142.640 

24.150  162.360 
24.324  152.500 

23.952  172.220 

VEL2 e E T 4  

ECC E 

1.775 
1.E42 
1.6E7 
1.51C 
1.911 
I . E 5 5  
1.EC2 
1 . € l t  
1.76C 
l.65E 

1 . t t E  
1.74C 
1 . 7 5 ?  
1.825 
1 . € ? 1  
l . E ? l  
1 . e l c  
1.714 
1 .7 iS  
1 . t 7 5  

1.l54e 
l . fE3  

1.CS7 
1.727 
1.741 
1.7?€ 
1.721 
1.651 
1.652 
1 . tCt  

1.511 
1.57c 
l . 6 l d  
l . t 4 f  
l . 6 5 i  
1 . t 5 t  
1 . t 4 ?  
l . t l E  
1.5E5 
1 . 5 4 5  

1.!Ci 
1.542 
1 . 5 t 5  
l . fE?  
1.566 
1.574 

1.525 
1.554 

1.451 
1.452 

E C C E  

RH IC 

1.ElE 

1 . C 4 f  
1 .7? t  

1.555 
1.45E 

c - 5 6  E 
c . 5 5 2  

C . 5 ?  1 

C . f i i  

1 . E t i  
1.785 
1.7C? 
1 .c l ?  
I .! l i  

c .$E4 
C.595 

C.512 
C.554 

C . f f l  

c.Ee3 

1 . ~ ~ 4  
1.8Ot 
1.721 
1-62  1 
1 . 5 ? t  
1 .ccc 
C.517 
C.55' 
C.52C 
c .F7C 

1.5c; 
1.e24 
1.73s 
1. t45  
1.55' 
I.COC 
C.55C 
c .st 4 
c .s i t  
C.E7 f 

1.757 
] . E 4 2  

1 . t C i  
1 . 5 7 2  

c . s 5 i  
1.475 

( . S t  E 
C.532 

C . E 3 Z  
C . E E C  

RH ID 

V E L l   A L P H A 1  * PHIl 

51.C5C 26.182 * -32.283 
5C.997 20.895 * -44.500 
5 ( - 9 3 f  13.839 * -58.250 
5 ( - 8 7 2  7.C35 -73.263 

5 C J C S   - 5 . 7 4 5  * 256.212 
5C-797  0.502 * -88.788 

5C.6C7 -11.691 * 242.604 

5C.356  -22.651 * 220.136 
5C.2CE - 2 7 . 6 6 0  * 212.239 

5 ( . 4 e 5  -17.328 * 230.784 

* 
5c.387  ?1.579 * -25.922 
5C.337  24.665 * -37.252 

5 ( - 2 3 5  1C.714 * -64.510 
5 C . 2 8 8  17.570 * -50.125 

5C.174  4.116 * -79.928 
5C-1C2  -2.209 * 264.564 

45.918  -13.986 * 237.126 
5C.Cl7  -8.241 * 250.018 

45.803  -15.422 * 226.083 
45.615  -24.553 * 216.148 

45.451  25.120 -35.554 
4c.490 32.329 * -24.477 

* 

45.413  18.127 * -48.194 
45.371 11.367 * -62.425 
45.321  4.E57 * -11.835 
45.261  -1.386 * 266.498 

45.1CI -13.031 * 238.502 
45.189 -7.352 * 251.683 

45.0C3 -1E.418 * 227.2C6 
4 ~ . e s c  -23.513 * 211.672 * 
4E-695 32.658 * -23.138 
46.665  25.55C * - 3 3 . 9 6 4  
4E.641  18.651 * -46.369 
4E.608  11.981 * -60.423 
46.561  5.555 * -75.792 
41.517  -0,613 * 268.415 
46.456  -6.512 * 253.349 
4f .381  -12.134 * 239.881 

4E.194 -22.539 * 218.591 
41.294 -17.416 228.329 

47.915 25.951 -32.491 
47.951 19.144 * -44 .646  
47,932 12.558 * -58.513 

4i.857  0.114 * -89.699 
47.804  -5.123 * 255.003 

4i.662 -16.595 * 229.446 
47.140  -11.294 * 241.256 

47.574  -21.628 * 219.500 
41.474  -26.400 * 211.140 

V E L l  ALPHA1 * PHIl  

* 

4i.859  6.211 * -13.810 

* 

VIhFl  

28 .521  
25.501 
23.154 
21.636 
21.030 
21.298 
22   -286  
23.785 
25.593 
27.556 

26.390 
29.610 

23.679 
21.701 
20.592 
20.386 
20.994 
22.227 
23.876 
25.761 

29.079 
25.804 
23.062 
21.020 
19.819 

20.029 
19.513 

21.191 
22.789 
24.643 

25.309 
28.578 

22.544 
20.443 

18.752 
19.155 

20 .261  
19.177 

21.814 
23.635 

22.106 
24.892 

19.953 
18.585 

18 .423  
18.087 

19.441 

22.725 
20.937 

24.662 

VI hF1 

cv 1 

20.100 
22.909 

11.951 
16.581 
16.039 
16.278 
17.166 
18.526 

22.007 
20.186 

20.923 
23.988 

18.429 
16.640 
15.649 
15.467 
16.006 

18.609 
17.112 

20.341 

23.433 
20.381) 

16.030 
17 -8 68 

14.965 
14.696 
15.151 
16.182 
11.621 
19.311 

22.962 
19.924 
17.398 

14.383 
15.517 

14.031 

15.361 
14.402 

16.741 
18.389 

19.540 
11.003 

13.887 
15.084 

13.456 
13.747 
14.633 
15.956 
11.562 
19.329 

cv 1 



LCbTE T T l M E  

11ct  122c.c 
315 1240.C 

126C. C 
125o.c 

1270.C 
12E0.C 
1250 .c 

1310.c 
13CC. C 

1320. C 

l i C E  12tC.C 
i t 5  129C.C 

13CC. C 
1310.C 
13io.c 

1340. c 
1730.c 

1350. C 
13tO.C 
1370.C 

I i E t  1?3C. (  
215 1340.C 

13tO.C 
13CC.C 

13;10.( 
138C.C 
135C .C 
14cc .  c 
141C.C 
1420.C 

C b  SUM * * * 
3 t . 3 1  * 
23.72  * 
31.12 * 
iC.41 * 
i9.€5 * 
3o.cc * 
2c.74 * 
31.52 * 
3 3 . 3 t  * 
3 5 . c c  * 

2 2 - 6 2  * 35.22 * 
2O.tl * 
25.26 * 
28. t4  * 
i9 .4c  * 
i E . 7 2  * 

31.5.5 * 30.53 * 
3 3 . 5 1  * 
34.25 * 
31.67 * 
2 5 . t i  * 
28.23 * 
2 7 . 5 7  * 27.55 * 
28.20 * 
29 .28  * 
32.27 * 3 C . t E  * 

* 

* 

* 

0 b2 

17.c.55 
17.047 
17.0C1 

16.856 
16.551 

16.  832 
It. 7 5 6  

16.562 
16.666 

16.446 

16.244 
16.285 

l t . 2 C 4  

16.113 
16. l t 2  

1.5. C56 
15.S8S 
15.9CS 
15. € 1 7  
15.713 

15.551 
15.515 
15.481 
15.445 
15.403 
15.353 
15.253 
15.222 
15.135 
15.c44 

b I h F 2  

24.069 
2 4 .  C05 
23.943 
2 3 . 8 7 8  
23.804 

23.617 
23.72C 

23.497 
23.357 
23.201 

22.928 
22.584 

2 2  .a14 
22.817 
22.751 
2 2 . 6 7 4  
22.581 
22.4 72 
2 2 . 3 4 6  
22.203 

21.58C 
21.931 
21.8E4 
2 1 - 6 3 ?  
21.775 
21.705 
21.62 i 
21.523 
21.4C7 
21.275 

PHI2  * * * 
IC.674 * 10.917 * 
10.512 * 
1C.431 * 
10.426 * 
10.491 * 
lC.623 

11.057 * lC.814 

11.344 * * 
11.521 * 
11.265 * 
11.092 * 
l l .CO0 * 
1C.506 * 
11.044 * 
l I . I l 0  
11.357 * 
11.596 * 
11.883 * 
12.132 * 
11.863 * 
11.576 
11.678 * 

11.604 * 11.553 * 

11.906 * 11.724 

12.144 
12.431 * 

* 

* 

bLPH42 

04.650 
84.370 
84.171 
84.047 
83.992 
83.991 
84.054 
84.154 
84.290 
84.451 

8 4 . 1 7 9  
84.469 

83.838 
03.775 
83.773 
83.825 
83.921 
8 4 . 0 5 5  
84.220 

84.281 
83 .981 

83.623 
83.764 

83.553 
8 3 . 5 4 5  

83.683 
83.815 
83.978 

83.970 

83.59 I 

VEL? @ E T L  

23.737 84.067 
23.704 93.927 
23.664 103.787 

23.540 123.501 
23.610  113.647 

23.452  133.367 

23.20 1 153.087 
23.338 143.227 

23.038  162.947 
22.855  112.801 

22.603  94.514 
22.627  84.654 

22.572 104.374 
22.528 114.234 
22.667 124.094 
22.386 133.954 
22.283 143.814 

22.009 163.534 
21.838 173.394 

21.597 85 .241 
2 1 . 5 8 2  9 5 . 1 0 1  
21.558 104.961 
21.522 114.821 
21.469 124.681 
21.397 134.541 
21.304 144.401 

21 .051 164.121 
21.188 154.261 

20.891 171.981 

22.157 1 5 ? . t r 4  

t C b T f  T l l M f  Ck SLW * O b 2  b I N F 2  PHI2  * I L F I - A 2  VEL2 E E T P  

ECC E 

1 - 4 4 ?  

1.515 
1.5c5 

1.52 1 
1 .513  
1.456 
1.412 
1 . 4 4 i  

1.4ec 

1.4ce 

1.351 
1.425 
1.445 
1.462 
1.465 
1.455 
1.445 
1.424 
1 . 3 S E  
l . 3 t E  

1.146 
1 .37 i  
1.255 
1.412 
1 . 4 1 5  
1.411 
1 . 3 5 5  
1.TEl 
1.35E 
I.??; 

E C C E  

RHIO 

1.ECS 
1.174 

1 .t5C 
1.4SZ 
c.454 
c . 572  

c .E59 
(.$?E 

C . E 4 C  

1.E76 
1 . 7 5 2  
1 . 7 c i  
1 . C C i  
1.tlC 
C.SS5 
C.576 
c.944 
c . scc  
C.E'E 

1.ES:: 

1.715 
1.624 
1.527 
C . S S 7  
c .515 
c .54€ 
c.5cc 

1.ce' 

l .eos 

c . e c f  

R M I C  

\ E L 1  ALPHA1 * P H I l  * * 
41.350 19.604 * -43.039 
41.366 26.326 -31.124 

41.303 t .827 * -71.893 
47.33C 13.100 * -56.695 

41.268 0.7$7 * -87.848 
41.224  -4.984 * 256.639 
41.168  -10.506 * 242.620 
47.1CC -15.769 * 230.554 
47.02C -20.772 * 220.402 
46.93C -25.528 * 211.879 * 
46.8C8 20.034 * -41.537 
46.82C 26.675 * -29.860 

4 6 . 7 5 3  13.606 * -54.982 
46.772 1.4C2 * -70.063 
46.743 1.434 * -86.054 
46.104  -4.291 * 258.252 
46.654  -5.767 * 243.573 
46.595  -14.995 * 231.651 
46.524  -14.975 * 221.285 
46.444 -24.716 * 212.600 

4 t . 3 3 1  2t .955 * -28.692 
46.324 20.435 * -40.139 

4t.296 7.940 * -60.315 
4 6 - 3 1 ?  14.078 * -53.369 

41.271 2.C30 * -84 .317 

* 

46.23e - 3 . 6 4 4  * 259.826 
4t.155  -5.C78 * 245.299 
46.142  -14.273 * 232.727 

4C.006  -23.957 * 213.303 
46.075  -14.230 * 222.151 

VEL1  ALPHA1 * P H I l  
* 

V I H F l  

24.538 
21.736 
19.537 

17.505 
18.093 

11.756 
18.702 
20.146 
21.898 
23.817 

24.236 
21.423 
19.183 
17.671 
16.998 
17.162 
18.037 

21.151 
19.430 

23.051 

23.977 
21.156 
18.881 
17.307 
16.554 
16.636 
17.442 
18.784 
2 0 . 4 7 1  
22.352 

V I h F l  

ov 1 

19.215 
16.671 

13.462 
14.717 

12.957 
13.172 
13.988 
15.254 
16.816 
18.555 

16.390 
18.938 

14.407 
13.099 
12.526 
12.665 
13.413 
14.624 
16.146 
17.858 

16.152 
18.701 

14.144 
12.788 
12.151 
12.220 

14.059 
12.903 

17.225 
15.541 

o v 1  



L C l T f  T l l M E  

1253  13cc.c 
1 8 4  137C.C 

13EO.C 
1350.t 
14CO. C 

1420.C 
1410.t 

142c. c 
144C. C 
1450. ( 

1I2E 14CC.C 
15C 141C.C 

1 4 3 .  C 
14iO.C 

1440 . C  
1450. C 
14tC. C 
1 4 i o . c  
148C.C 
1450. C 

13lC  145c.c 
100 1460.C 

1 4 i c . c  
1480. C 

15CO. C 
149C. C 

1510.C 
1520.C 
153C.C 
154C. C 

1 4 i t  15CO.( 
50 1510.C 

1520.C 
1520. C 
1540. C 
1550.C 
1560. ( 
1570.C 
15EO.C 
1590. C 

147t  155C.C 
C 1560.C 

157C.C 
15EC.C 
1590. C 
16CO.C 
161C.C 
16i0.C 
1630. C 
1640.C 

TABLE XIII. - Continued. TABULAR DATA FOR TRAJECTORIES FROM 1.1 EARTH RADII CIRCULAR 

PARKING ORBIT  TO 1.1 URANUS RADII CIRCULAR PARKING ORBIT 

C V  SUM * 
25.c; * 
32.22 * 
29.9C * 
28. l i  * 
27.12 * 
26.77 * 
27.CE * 
27.5:  * 
29.11 * 
3 0 . 6 7  * 

30.37 * 
22.53 * 
28.24 * 
2 6 - 9 2  * 
26.1E * 
26-21 * 

27.75 * 2 6 . 7 5  * 
i9.16 * 
20.i3 * 
32.1.E * 
27.56 
29.63 * 
26.13 * 
25.36 * 
25.28 * 
25.EC * 
i6.@C * 
28.13 * 
29.65 * 
31.5c * 
28.95 * 
2 6 . 8 5  * 
25.42 * 
24.46 * 
24.tC * 

25.85 * 2 4 . 5 3  * 
27.20 * 
28.12 * 
3C.Ef * 
28.34 * 
2 t . 2 7  * 
23.5i * 24.17 * 
23-73 * 
24-15 * 
26.34 * 
25.06 * 
i7.85 * 

* 

* 

* 

* 

* 

* 

D v2 

15.C51 
15.063 

15.CC1 
15. C32 

14.523 
14.  St5 

14.E73 
14 .  E12 
14. 741 
14.658 

14.t38 
14.6C9 
14.581 
14.551 
14.516 
14.474 
14.423 
14.361 

14.206 
14.285 

14. C26 
14.C52 

13.516 
14. C02 

13.946 
13.908 
12.863 
13.8C8 
13.742 
13.667 

13.516 
13.494 
13.473 
13.450 
13.424 
13.391 

13.300 
13.350 

13.241 
13.113 

13.006 
13.C26 

12.5te 
12.588 

12.545 
12.916 
12.e79 
1 2 . 8 3 4  

12.715 
12.781 

blluF2 

21.345 
21.301 
21.258 
21.2 13 
21.164 
21.1C5 
2 1  .C33 

2C.P46 
2C.948 

20.729 

2c.7c1 
20.655 

20.577 
2C.615 

20.527 
2C.466 

2C.3C5 
2C.353 

20.201 
20.081 

15.820 
15.85E 

15.785 
19.747 
15.7C3 
15.648 

15.501 
15.4C5 
15.294 

15.071 
15.037 
15.0Ct 
18.972 
18.932 
18.882 

1€ .74@ 
18.822 

1 t .556  
18.655 

18.334 
18.304 

18.246 
18.276 

18.16t 
18.211 

18.11C 
18.042 
17.960 
1 7 . 8 6 4  

15.581 

PHI2 * 
12.722 * 
12.405 * 
12.172 * 
12.623 * 
11.556 
11.554 * 
12.050 
12.200 * 
12.410 * 
12.674 * 
12.978 1 
12.696 * 
12.459 * 
12.386 * 
12.354 * 
12.398 * 
12.694 * 
12.514 

12.932 * 
13.222 

13.607 Ir 
13.312 * 
13.103 * 
12.980 
12.939 
12.977 * 
13.086 
13.263 * 
13.500 
13.791 * 

1 

13.936 * 14.243 

13.116 * 
13.583 * 
13.533 * 
13.563 * 
13.668 
13.841 * 
14.369 
14.077 + 

14.888 * 
14.569 * 
14.337 * 
14.193 
14.135 * 
14.158 
14.258 * 
14.428 * 
14.663 * 
14.956 * 

* 

* 

IILFtP2 

84.324 

83.713 
83.976 

83.530 
83.422 
83.38  1 
83.398 
83.447 
83.578 
83.726 

8 3 . 6 8 3  
83.993 

03.457 
83.309 
83.232 
83.218 

83.349 
83.260 

83 -41 8 
8 3 . 6 4 2  

03.470 
83.191 

83.235 
83.079 
82.995 

83.012 
82.975 

83.225 
83.098 

8 3 . 3 8 7  

83.502 
83.251 

82.842 
83.006 

82.751 
82.126 

82.841 
82.758 

82.966 
83.127 

83.366 
83.025 
82.772 
82.599 
82.502 
8 2.47 1 
82.498 

82.101 
82.578 

02.862 

V E L 2  @ E T 4  

20.928  80.960 

20.905  100.680 
20.919  90.820 

20.881 110.540 
20.84i 120.400 
20 -78  4 130.260 
20 -70 7 140.120 

20.488 155.840 
20.608 149.980 

20.345  169.700 

20.283 86.535 
20.271 96.399 

2 0 . i 3 t  116.119 
20.263 106.259 

20.130 135.039 
20.192 125.979 

20.047 145.694 
19.943 155.559 

19.670 175.279 
19.817 165.419 

19.414 87.126 

19  -405 106  -846 
19.414 96.986 

19.384 116.706 
19.347 126.566 
19.29  1 136.426 

19.119 156.146 
19.216 146.206 

18.863 175.866 
19.001 166.006 

18.60 1 81.713 
18.606 97.573 
18.602 101.433 
18.587 117.293 

18.505 137.013 
18.555 127.153 

18.346 156.733 
18 -43  C 146 -87  3 

18.236 166.593 
18.106 176.453 

17 -848 98.160 
17.838 88.300 

17.849 108.020 
17.838 111.880 
17  .812 127.74c 
17.767 137.600 
11.704 147.460 
17.620 157.320 
17.517 167.180 
17.394 177.040 

f C b T E  TTIME C b  SLM * Db2 LIRF2 FHL2 * P L P H L Z  VEL2 e E T b  

E C C E  

1.3c 1 
1.3i4 

1.375 
1.355 

1.3Ei 
1.3EZ 
1.276 
1.sc.2 

1.321 
1.?44 

1 . 2 5 4  
1.32C 
1.34C 
1.?51 

1.352 
1.755 

1.242 
1.328 
1.3cz 
1.2Et 

1.2E4 
l . 26C 

1.511 
1 . i c i  

1.315 
1 . 1 l i  

1.2c-l 
1.154 
l . i 7 E  
1.iLE 

1 . 2 2 t  
1.252 

1.275 
l . i t 5  

l . i E 2  
1.275 
l.2C4 
1.245 
1 . 2 2 2  

1 . 2 C 4  

1.235 
1.224 

1.248 

1.252 
1-25? 

l . 2 4 t  
1 . 2 3 7  

1.2ce 
1.224 

E C C E  

l .ze3 

RM IC 

1.543 
1.E61 
1  . i74 
1.681 
1.5E5 

c . ssc  
1.ccc 

c .5ct  
( . S ? C  
c . € e 4  

1.512 
1.82E 
1.72i 
1 .643 
1.545 
C.557 
C.581 
C.952 
c . 5 1 1  
( . e t ;  

1 .$is 
1.844 
1 . 7 5 d  
1.655 
1.5t l  
C.SSE 
C . S E ?  

C.Slt 
c . 5 5 5  

C . E 6 E  

1.545 
l . f 6 C  
1.7iC 
1 .675  
1 . 5 7 7  
c . 5 5 5  
c .5EC 
c . 5 5 9  
c .52c 
C . E l 3  

1 . s t  1 
1.87f 

l.69C 
1.lE5 

1.552 
C . 5 5 5  
C.5Ei 
c.5ei 
c . 5 2 5  

R M  IC 

V E L l  ALPHA1 * PHI 1 

4C.015 23.770 * -33.646 
46.023 3C.315 * -23.115 

4t.012 11.362 * -45.054 
4t.001 11.163 * -59.895 
45.984 5.105 * -75.463 

4E.923 -6.C84 * 252.974 
45.558 -0.566 * 268.394 

45.824  -16.419 * 227.601 
45.761  -21.242 * 217.845 

45.733 27.C89 * -27.726 
45.73C 20.635 * -30.948 

45.712 0.338 * -66.190 
4f.724  14.381 * -51.972 

45.665  -3.003 * 261.182 
4 5 . 6 9 3  2.515 * -82.003 

45.629 -8.452 * 246.418 
45.583  -13.592 * 233.611 

4f.465  -23.208 * 213.847 
45.52E -18.509 * 222.841 

45.354 27.361 * -26.758 
45.354  20.975 * -37.169 
45.351 14 .783  * -50.583 
45.342  8.197 * -65.245 
45.326 3.C24 * -81.226 
45.302  -2.530 * 262.642 
45.27C -7.063 * 247.664 
4E.229  -12.977 * 234.623 
45.119 -17.074 * 223.651 
45.121  -22.562 * 214.499 

45.014  21.209 * -36.670 
45.012 27.612 * -25.868 

45.013  15.157 * -49.288 
45.00t 9.224 * -63.788 

44.973  -2.014 * 264.053 
44.992 3.499 * -79.719 

44.900 -12.401 * 235.609 
44.944 -7.314 * 240.075 

44.8lC  -21.959 215.129 

44-70?  27.041 * -25.052 
44.7Ct  21.579 * -35.671 
44.7C7 15.503 * -48.002 
44.702 9.622 * -62.419 

44.674  -1.533 * 265.410 
44.645 -6.801 * 250.047 
44.616  -11.864 * 236.565 
44.575 -16.726 * 225.201 
44.527  -21.395 * 215.730 

VELl  ALPHA1 * P H I 1  

* 

45.ale  -11.360 * 239.264 

* 

* 

* 

44.863 - 1 7 . 2 8 ~  * 224.438 

* 

44.652  3.942 * -78.286 

VI hF1 

25.304 
22.201 

17 -756 
19.7  14 

16.192 
16.555 

16.623 

19.209 
17.694 

20.996 

23  -527 

18.435 
20.722 

16.820 
16.005 
16.019 
16.763 
18.057 
19.711 
21.572 

23.345 
20.530 
18.224 
16.560 
15.676 
15 - 6  16 

17.543 
16.297 

19.164 
21.007 

23.185 
20.378 

16.334 
18.044 

15.386 
15.251 

17.074 
15.876 

18.664 
20.408 

23.045 
20.240 
17.087 

15.131 
16.137 

14.936 
15.495 
16  -640 

20.012 
10.207 

VI hF1 

ov 1 

19.919 
17.161 
14.873 
13.172 
12.152 
11.847 
12.209 

14.430 
13.11R 

16.000 

15.765 
18.291 

13.756 
12.375 
11.692 
11.703 
12.327 
13.431 
14.071 
16.524 

10.125 
15.601 
13.575 
12.156 

11.370 
11.419 

11.935 
12.989 
14.391 
16.010 

17.980 
15.460 
13.419 
11.966 
11.100 
11.074 

12.590 
11.584 

13.956 
15.557 

17.852 
15.337 
13.284 

10.971 
11.802 

11.269 
10.812 

12.230 

15.135 
13.559 

cv  1 



E C b l f  TIIHE 

152€  16CC.C 
?I5 1tlC.C 

l6iC.  C 

164C.C 
163C.C 

l65C. c 

1610.C 
Ib6O.C 

l65C. C 
16EC.C 

1 5 7 €  16EC.C 
i t 5  16tC.C 

l t 7 C . C  
1680.C 

17cc.c 
1650. c 

171c.c 
17ic .c  
172c.c 
1740. C 

l t 2 €  17CC.( 
215  1710.C 

17ic .c  
1730.C 
174c .c 
1 7 f C . C  

177C .C 
17cc.c 

17ec .c  
17SO.C 

c v  S L M  * 
f * 

3c.32 * 
27.75 * 
i4 .15 * 
25.71 * 
23.25 f 

23.CC f 

23.42 * 
24.31 * 
25.56 * 
2 7 . c 5  * 

27.25 * i 9 . 8 C  * 
25.2C * 
i 3 . t t  * 
22.73 * 
i2.45 * 
2 2 . 1 E  f 

23.6.2 * 
24.84 * 
i t . 3 1  * 
25.32 * 
26.82 * 
24-14 * 
i3 .17 * 
22.21 * 
21-85 * 
22.1E * 
22.95 * 
24.18 * 
25.64 * 

* 

* 

* 

0 b2 

12.571 
12.559 
12.543 

12.505 
12.526 

12.475 
12.446 

12.358 
12.4C6 

12.3C1 

1 2 . l t 5  
12.149 
12.134 
12.115 

12.018 
12.048 

11.968 
12.012 

11.516 

11.171 
11.785 

11.758 
11.145 

11.7C8 
11.681 
11.648 
11.6C8 
11.561 

12.101 

11.728 

bIEIF2 

17.645 
17.617 
17.592 
17.565 
11.533 
17.492 
17.441 
11.37f 
17.302 
17.213 

16.591 
16.472 
16. 549 
16.925 

16.055 
16.896 

16.812 
1 t . 7 5 3  
16.683 
16.6CC 

16.365 
l t . 3 8 E  

16.344 

I t  -296 
16.322 

16.262 
l t . 2 1 5  
16.165 
1 6 . C S S  
1c.021 

PHl2 * 
* 

15.542 * 
15.209 * 
14.966 
14.812 
14.746 I 
14.762 * 
14.857 t 
15.C24 * 
15.258 * 
15.552 0 

d 
16.204 4 

15.859 * 
15.604 * 
15.440 * 
15.365 * 
15.464 d 
15.375 Q 

15.862 1 
15.629 * 
16.159 4 

4 

16.875 1 
16.517 f 

16.251 * 
16.C77 * 
15.993 0 
15.996 d 
16.C82 * 
16.244 Q 

16.775 8 
16.417 t 

* 

PLFhb2 

82.793 
83.145 

82.530 
82.350 
82.245 
82.209 
82.232 
82.308 
82.430 
82.591 

82.554 
82.916 

82.282 
82.094 
81.983 
81.941 
81.960 
82 -03 3 
82.153 
82.313 

82.308 
82.680 

82.021 
81.831 
81.713 
81.666 
81.681 
81.751 
81.870 
82.030 

V E L 2  @ E l 4  

17.122 88.887 
11.135 98.747 
17.141 108.001 
17.134 118.461 
17.112 128.327 
17.013 130.187 
17.014 148.041 
16.936 151.907 
16.839 167.767 
16.722 177.627 

16.465  99.334 
16 -447 8 9  - 4 7  4 

16.474  109.194 

16.453  128.914 
16.471  119.054 

16.418  138.174 
16.364  148,634 

16.199  168.354 
16.088 178.214 

15.832  99.921 
15.811  90.061 

150844  109.781 

15.830  129.501 
15.844  119.641 

15.799 139.361 
15.750 149.221 
15 -68 2 159.08 1 
15.595 168.941 
15.489 178.801 

16.29 1 15a.494 

t C b T €  T l l M €  C’u SLH * 0’42 klhF2 PHI2 t ILFkb2 V E L 2  E E T P  

E C C E  

1.1EC 
1.15E 

1 . 2 2 1  
1 . 2 1 2  

1.225 
1 . 2 2 5  
l.iiC 
1 . i l i  
l . i C C  
1 . l E l  

1.155 
1.175 
1 . l E E  
1.156 

1.2cc 
1 .ico 

1.156 
l . lE5  
1.175 
1.167 

1 .145  
1.14C 

1. l e t  
1.172 
1.117 
1.17i 
1.174 

1.155 
1.148 

E C C E  

l . l t e  

R H  IO 

1.51 7 
1.E52 
1.ec 1 

1.6C7 
1.7ct 

I.CCC 
(.5E$ 
C . C C C  
C  .S25 
{ . € e ?  

1 .552  
1.507 
1.Elt 
1.72c 

I . C C C  
1.t2i 

C.SSC 
c .561 
c.522 
C . E E ’ I  

2 . C C €  
1.922 
l . € ? C  
1.73f  
1.czc 

c .55 2 
1 . c c c  
c . 5 c 5  

{ . E 9 1  
C.525 

RPI ID 

V E L 1  A L P H A l  * PHIl 

* 
44.422 28.051 * -24.303 
44.427 21.841 * -34.743 
44.429 15.824 f -46.963 
44.42f 9.991 * -61.134 

44.403  -1.085 * 266.710 
44.38C -6.323 * 251.179 

44.313  -16.209 * 225.938 
44.265 -20.810 * 216.324 

44.418  4.354 * -76.926 

4 4 . 3 5 a  -11.363 * 237.491 

* 
4 4 . 1 6 6  28.241 * -23.619 
44.172 22.093 * -33.888 
44.176 16.121 * -45.924 
44.175 10.334 * -59.933 
44.168 4.737 f -15.641 

44.135  -5.817 * 252.267 
46.155 -0.667 * 267.953 

44.074  -15.727 * 226.641 
44.034 -2C.319 * 216.886 

4 Z . 9 3 2  2E.414 * -22.593 
43,940 22.318 4 -33.102 
41.945  16.395 4 -44.964 
43.945  10.651 * -58.812 

43.925 -0.279 * 269.135 
41.94C 5.092 * -74.429 

43.911 -5.462 * 253.311 
42.E87  -10.460 * 239.241 

4 2 - 8 1 ?  -19.922 * 217.425 

VEL I A L P H A l  * PHIl 

41.108  -10.895 * 238.383 

* 

42-85:  -15.277 * 221.329 

d 

VIhFl 

22.920 
20.119 

15.966 
17.752 

14.906 

15.150 
14.645 

16.259 

19.574 
17.187 

2 2 .  a09 
20.013 

15.816 
17.634 

14.706 
14.391 
14.838 
15.903 
17.402 
19.171 

22.709 
19.919 
17.530 
15.685 
14.530 
14.160 

15  -579 
14.555 

18.801 
17.049 

V I  k F 1  

ov 1 

17.739 
15.230 
13.168 
11.659 
10.787 
10.579 
10.986 
11.903 
13.199 
14.750 

17.639 
15.131 
13.067 
11.535 

10.371 
10.625 

10.7 32 
11 -607 
12.869 
14.397 

15.054 
17.548 

12.979 
11.426 

10.186 
10.483 

10.503 
11.339 
12.569 
14.074 

o v 1  



TABLE XITI. - Continued. TABULAR DATA FOR TRAJECTORIES FROM 1.1 EARTH RADII CIRCULAR 

PARKING ORBIT  TO 1.1 URANUS RADII CIRCULAR PARKING ORBIT 

I662 
184 

l t 5 i  
15C 

l i 4 i  
10c 

l i 5 i  
5c 

1 l 4 i  
C 

174C.C 2 7 . t i  * 
1750.C 25.3i * 
177C.C i2.27 * 
1760.C 23.54 * 

175O.C 21.6C * 
18CO.C 22.15 * 
181O.C 23.15 * 
182C.C 24.48 * 

1 7 e c . c  21-62 * 

le3c.c 2t.c '  * 
17iC.C 2 8 . 6 1  * 
17E0.C 26.13 * 
18CC.C 22.5C * 175c.c 24.ci * 

1e2o.c 21.2c * 
183C.C 2 1 . 4 t  * 
1840.C 22.i4 * 
I85C.C 23.41 * 
l8tO.C 24.86 * 
IE2C.C 28.23 * 
1830.C 25.76 * 
lf40.C 2 3 . t 5  * 
185O.C 22.11 * 
I86O.C 2 l . l i  * 
187C.C 20.75 * 
18fC.( io.¶€ * 
1850.C i1.72 * 
19CC.C 2 i . E i  * 
151O.C 24.3C * * 
1880.C 25.41 * l E i C . C  i 7 . E i  * 
1850.(  i3.34 * 
15CC.C 21.75 * 
15iO.C 20.34 * 151C.( 2 C . 7 4  * 
lS3C.C i c . 5 3  * 
1940.C i1.25 * 
1550.C 22.3i * 
1StC.C 23.7E * 
15 ic . c  2 7 . 5 4  * 
1930.C 25-05 * 
154c.c i3 . c i  * 
1950.C 21.42 * 
15tc.c 2c.35 * 
1570.C 15-96 * 
15EO.C 20.12 * 
155C.C iO.81 * 
2cco.c 21.51 * 
iCl0. i  23.31 * 

T T l H f  C b  SLM * 

* 

1elo.c 21 .54  * 

0; 

* 

* 

11.532 
11.519 
11.5C8 
11.454 
11.477 

11.427 
11.455 

11.393 
11.352 
11.3C4 

11.293 
11.306 

11.283 
11.271 
11.257 
11.235 

1 1 . 1 6 7  
11.216 

11.151 
11.1C5 

lC.954 
10.982 
10.572 
1C.S62 
1C.549 
1 C .  533 
1C.512 
10.886 
10.853 
10.815 

IC. 7c5 
10.694 
1C.685 
10.676 
1 0 . t t 5  
1C.650 
10.t31 

10.577 
10.607 

10.542 

10.428 
10.415 
10.411 

10.388 
1C.401 

10.371 

10.321 
10.348 

10.289 

Dk2 

1c.43; 

15.973 
15.953 
15.934 
15.911 

15.847 
15.863 

15.801 
15.744 
15.675 
15.555 

15.55f 
15.577 
15.555 
15.54C 
15.516 
15.486 
15.447 
15.398 
15.331 
15.266 

15.044 
15.065 

15.C32 
15.015 

14.965 
14.993 

14.929 
14.884 
14.827 
14.76C 

14.55 C 
14.565 

14.534 
14.518 

14.473 
14.435 
14.397 
14.344 
14.281 

14.078 
14.056 

14.CC3 
14.04€ 
14.030 
14.006 
13.975 
13.935 
13.886 
13.827 

blhF2 

14.498 

17.142 * 
16.824 * 
16.599 * 
16.467 
16.424 * 
16.467 

16.790 
16.591 * 
17.058 
17.391 * * 
17.431 * 
17.802 * 
17.154 * 
16.880 * 
16.970 * 
16.878 * 
16.961 * 
17.360 * 17.124 * 
17.664 * 
18.493 * 
18.110 * 
17.822 * 
17.629 * 
17.530 * 
17.522 * 
17.601 * 
17.762 * 
17.998 * 
18.305 * 
19.195 * 
18.799 * 
18.499 
18.297 * 
18.176 * 
18.190 * 
18.251 * 
18.410 * 
18.956 * 18.647 * 

19.497 * 
19.905 * 

18.974 * 15.186 

18.860 * 
18.911 * 18.840 * 
19.068 * 
19.305 * 
15.618 

PHI2 

* 

1 

* 

* 

82.301 
81.971 
81.729 

81.486 
81.570 

81.470 

81.607 
81.512 

81.748 
81.929 

82.320 
81.937 

81.445 
81.648 

81.322 
81.271 

81.353 
81.284 

81.634 
81.472 

82.067 
81.673 
81.375 

81.035 
81.164 

80.979 

81.055 
80.988 

81.172 
81.335 

81.806 
81.402 
81.094 
80.876 
80.741 
80.679 
80.685 
80.749 

81.029 
80.866 

81.122 
81.537 

80.805 
80.580 
80.438 

80.374 
80.372 

80.552 
80.436 

80.716 

PLFt.62 

15.403 95.640 
15.421 105.500 
15.430 115.360 
15.425 125.22C 
15.405 135.080 
15.367 144.940 
15.31  1 154.800 
15.236 lt4.66C 
15.142 174.520 
15.031 184.280 

14.986 91.355 
15.010 101.219 
15.026 111.079 
15.030 120.939 
15.02C 130.795 
14.993 140.659 
14.948 150.515 
14.884 160.379 

14.703 180.099 
14.80 2 170.239 

14.456 101.806 
14 -429 9 1.946 

14.475 111.666 
14.48 1 121.526 
14.474 131.386 
14.450 141.246 
14.408 151.106 
14.349 160.966 
14.271 170.826 
14.175 180.686 

13.931 102.393 
13.901 9i .533 

13.952 112.253 
13.961 122.113 
13.956 131.973 
13.935 141.833 
13.896 151.693 
13.840 161.553 
13.766 171.413 
13.674 181.273 

13.432 102.980 
13.400 92.120 

13.455 112.840 
13.466 122.700 
13.463 132.560 

13.409 152.280 
13.445 142.420 

13.285 172.000 
13.356  l6i.140 

13.197  181.860 

V E L 2  BETd 

1.125 
1.147 
1.15t 
1.161 
1.163 

1.157 
1.162 

1.141 
1.151 

1.131 

1.117 
1.13C 
1.125 
1 . 1 4 6  
1.145 
1.145 
1.147 
1.141 

1.125 
1.124 

1.112 
1 . 1 c 2  

l . l i E  
1 . 1 2 2  

1.121 

1.125 
1.121 

1.118 
1.125 

1.11c 

1.cse 
I.CE5 

1.1cc 
1.111 
1 . 1 1 4  

1.113 
1 . 1 1 5  

l.lC5 
1.1c1 
1.C5t 

1.085 
1.c7c 

1.C52 
1.057 

1.ICC 
1.c55 

1.C5E 
1.c55 
l.05C 
1.ce: 

E C C E  

1.5i4 
].€E5 
1.751 
1.652 

C.C.5E 
1.552 

C.5€? 
c.555 
C.516 
C . E C E  

2 . c i 4  
l . S ? E  
1 . € 4 C  
I.i5C 
1 . c 5 c  

C .$Si 
I.CCC 

c .537 
c.571 

(.E54 

i . C 3 5  
1.552 
I.€t( 
1.7tI  
1.ct: 

c.552 
1.561 

c.57: 
c .54c 
c . t s7  

i . C 5 2  
1.566 
1.f72 
1.776 
1.676 
1 .514  

c .574 
c.554 

C.542 
c.5cc 

i.Cti 
1.SEC 

1.785 
].€e7 

I . 5 E f  
1.685 

C.552 
c.97c 
t.545 
c .5c 2 

an i t  

45.7ae  25.325 * -27.642 
4?.754 19.352 * -38.515 
42.757 13.553 * -51.293 

42.788 2.496 * -82.231 
43.796 7.933 * -66 .048  

42.775  -2.757 * 261.415 
42.755  -7.827 * 246.305 
45.725  -12.718 * 233.236 
42.657  -17.437 * 222.309 
41.65E -21.992 * 213.231 

43.651 22.30$ * -32.642 
45-64? 28.327 * -22.662 

41.657  16.457 * -44.368 

41.654 5.28C * -73.658 
43.645 -0.040 * 269.874 
42.63C -5.18C * 253.939 
42.608  -10.;43 * 239.728 
43.50C  -14.534 * 227.690 
42.546  -19.561 * 217.686 

42.455  28.463 * -22.154 
43.464  22.491 * -31.995 
41.47C 16.683 * -43.567 
4z.472  11.044 * -57.150 
45.47C 5.570 * -72.614 
42.462  0.207 * -89.090 

* 

43.65e  10.779 * -58.099 

* 

42.44e  -4.830 * 2 5 4 . ~ 6 3  
43.42e  -9.775 * 240.491 
41.402  -14.555 * 228.294 
42.371  -19.176 218.160 * 
42.292  22.657 * -31.404 

41.301  11.287 * -56.271 

4f.253 C.589 * -88.113 
45.30C 5.853 * -71.639 

4I.263  -9.434 * 241.217 
4I.281  -4.505 * 255.741 

43.235  -14.2C2 * 228.869 
41.21C -18.818 * 218.610 

42.134  22.806 * -30.863 
43.124 20.69C * -21.272 

42.141 17.C78 * -42.153 
42.144 11.510 * -55.457 

42.138 0.870 * -87.195 
43.144 6.107 * -70.729 

42.127  -4.204 * 256.571 
43.11C -9.117 * 241.9C5 

4?.061 -18.485 * 219.035 

V E L l  ALPHA1 * P H I 1  

42.282  28.583 -21.691 

42.298  16.8e9 * -42.830 

* 

41.088 - 1 3 . e ~  * 229.414 

21.143 
18.547 
16.413 
14.888 
14.106 
14.112 
14.828 
16.085 
17.706 
19.546 

22.441 
19.678 

15.451 
17.301 

14.276 
13.875 
14.237 
15.234 

18.424 
16.684 

22.361 
19.605 
17.223 
15.352 

13.693 
14.140 

14.969 
14.009 

16.394 
18.118 

22.286 
19.538 
17.153 
15.263 
14.018 
13.528 
13.802 

16.127 
14.727 

17.837 

22.216 
19.477 

15.183 
17.089 

13.908 
13.379 
13.613 

15.882 
14.505 

17.577 

V i h F l  

16.140 
13.854 
12.032 
10.773 
10.143 

10.724 
10.148 

13.129 
11.759 

14.725 

17.306 
14.841 
12.783 
11.233 
10.279 
9.959 

10.248 
11  -055 
12.261 
13.747 

17.233 
14.777 

11.152 
12.717 

IO. 170 

10.066 
9.815 

10.839 
12.017 
13.483 

17.166 

12.657 
14.719 

11.079 
10.072 

9.901 
9.685 

11.794 
10.642 

13.241 

14.665 
17.102 

12.603 
11.014 

9.568 
9.985 

10.463 
9.752 

11.589 
13.018 

cv 1 



l t 5 i  157C.C 
I 1 5  lSEC.C 

i c c c .  ( 
lSSO.( 

2ClO.( 
2 L i C . C  
iC?O . ( 
2 c 4 c  .c 
2 0 5 0 .  ( 
2 o t c . c  

1 5 d i  i C i C . (  
i t 5  2070.c 

2C4C. ( 
z c 5 c . c  
2CtC.C 

2 C E 0 . C  
i c 7 c . c  

2 c 5 c .  ( 
LlCC.( 
i l l 0 . C  

1 S 5 i   i C I C . (  
215 2C8C.C 

i c s c .  ( 
2 l C C . C  
> l I C . (  
2 1 i o . c  
i1?0.( 
i 14C .C 
i 1 5 c . c  
2 l t L . C  

* 4 * I 
2 7 . i 3  * 1C.150 13.647 20.62Y * 81.259 12.922 93 .707  
24.8C * 1C.180 13 .625  2C.208 4 80.834 12 .955  103.567 
2 2 - 7 2  4 1C.172 13 .614  19.886 4 80.508 12.980 117.427 

1C.165  13.6CC 19.664 4 80.275  12.994  123.287 21.12 4 
i O . C t  * 
19.7: 4 
15.61 * 
2c.41 * 
21.45 * 
2 2 . e i  * 

24.52 * 
i t . 5 5  * 
22.45 * 
20.E4 4 
1 5 . i t  * 
19.2E * 
19.4C * 
2 C . C ?  * 
i l . 0 5  * 
2 i . 4 t  4 * 
24.26 4 
2 e . c t  * 
i 2 . 2 c  4 
20.5E 4 
15.45 4 

18.55 * 
15.Ci * 
19.65 * 
2 0 . 1 :  4 
22.CE * 

* 

10.155 
10.143 
LC.129 
LC.lC5 
lC.C84 
1C.C54 

9.5.51 
5 .551  
9.544 
9.937 
5.528 

9.5c3 
S .  518 

5.885 
9. E t 2  
9.835 

5 .748  
5 .  139 
5 .  I 3 2  
5.725 
5.718 

5 . t S 5  
5 . t78  

9.632 
5.657 

Ob2 

5 . 7 ~ 1 3  

13 .583  
13 .561  
13 .534  
13.457 

13 .396  
13 .451  

13 .204  
13 .222  

13.191 

13 .161  
13.177 

13.114 
1 3 . 1 4 1  

13 .C3t  
13.075 

12 .584  

12.802 

12.775 
12.761 
1 2 . 7 4 1  
12.716 
12.684 
12.642 
12.555 

I I h F 2  

1z.els 

12 .78e  

19 .542  4 
19.517 * 
15.581 * 
19.737 4 
19.975 
20.291 0 

4 

21.3513 * 
2C.925 * 
2C.592 + 
2C.361 4 

20.231 * 
LC.200 t 
2C.264 
2C.418 * 
2C.657 * 
2C.976 * 

P 

22.C58 1 
21.652 4 

21.C68 4 
21.309 * 
LC.931 Q 

2C.894 * 
2C.955 

21 .348  * 
21.108 * 
21.671 * 

Pk12 * 
* 

80.127 
80.056 
80 .056  
80.116 
80 .231  
80 .396  

80 .538  
80 .974  

80 .203  
79.962 
79.809 
79 .733  
79 .728  
79 .786  
79.90 1 
80.067 

8C - 6 8 0  
80.234 
79.890 
79.642 
79.482 

79 .394  
79.40 2 

79.450 
79.564 
19 .731  

P l P h P 2  

12.993  133.147 

12.946  152  .867 
12.977  143.007 

12.896  162.727 

12.743  182.447 
12.1328 172.587 

l2 .46e  54.294 
12.504 104.154 
12.531 114.014 
12.546 123.874 
12.547 133.734 

12 .503  153.454 
12.533 142.594 

12.455 163.?14 
12.390 173.174 
12 .308  183.034 

12 .036   94 .881  
12.073 104.741 
12.102 114.601 

12.122 134.?21  
12.119 124.461 

12.082 154.041 
12.110 144.181 

12.036 163.901 
11.974 173.761 
11.895 1 8 ? . t 2 1  

V E L 2  e E T 4  

E C C E  

1.C65 
1 .Cl f  
1.C75 
l.CE? 
l.OE5 
1.czc 
1 . C E 4  

1.C7i 
1 . C 7 i  

1 .C6 1 
1.c5: 

1 . C l C  
1.Ct7 

1.C7i 
1.C77 
1.c12 
1 .Ct5  

1 . C t  1 
1 .oc c 

1.C4t 
1.c51 
1.CLC 
1.C59 

1 .co 1 
I . C C I  

1.ccc  
1.CEF 

1.c5c 
1.c55 

E C C E  

1 . c e l  

RM 10 

i.CE1 
1.559 
1 .scc 
l . E C 2  
1.70 1 
1.551 
c . 5 5 5  
c . F ? 7  
C - 5 4 i  
c . 5 c c  

i.C55 
2 .ccc 
1.512 

1.712 

c . 5 5 t  
1 .ccs 

c . 5 7 2  
c.945 
C.5Ct 

2.1Ct 
2.015 

1 . e 2 t  
1 . 5 2 l  

1 . 7 2 4  

c . S S 7  
l . t Z C  

(.S5C 
c .511  

RP 1c 

l . e l l  

c .sec 

V E L l  A L P H A 1  * PHIl * * 
42.97e  28.784 * -20.888 
4 2 . ~ 8 e   2 2 . 9 4 1  * -30.366 
42.955  17.251 * -41.526 
42.955  11.717 * -54.700 
42.994  6.343 * -69.876 
42.954  1.131 * -86.327 
42.985  -3 .925 * 257.353 
4 2 . 9 7 C  -8.823 * 242.556 
b2.95C  -13.571 * 229.929 
42.924  -18.177 4 219.435 

42.854 23.060 * -29.919 
4 i . 8 4 4  28 . t63  * -20.546 

42.862 11.405 * -40.959 
42.866 11.904 * -54.010 

* 

4 i . e t i   6 . 5 5 8  * -69.093 
42.863 1.369 * -85.525 
42.854  -3.666 * 258.094 
4 2 . 8 4 0  -8.550 * 243.174 
42.821 - 1 3 - 2 8 8  * 2 3 0 - 4 1 7  
42.757  -17.889 * 219.813 * 
4 i . i i C  28.S3C * -20.238 
42.73G  23.165 * -29.513 

42.743  12.074 * -53.375 
42.744  6.755 * -68.369 

42.733  -3.429 * 250.781 
42.72C  -8.299 * 243.748 

4i.68C  -17.625 * 220.163 
42.102  -13.025 * 230.870 

V E L l  4 L P H A 1  * PHIl  

4;.73e  17.544 * -40.441 

42.741  1.58e * -84.777 

* 

V l h F l  

22.150 
19 .420  
17 .031  

13 .809  
15 .112  

13 .243  
1 3 . 4 4 0  
14.301 
15.656 
17 .337  

22.086 
19 .367  
16 .978  
15 .046  
13.719 

13.282 
13.120 

14.112 
15 - 4 4 6  
17.114 

22.C25 
19.315 
16.92 8 
14.986 
13.638 
13 .008  
13.137 
13.940 
15.254 
16.910 

VI hF1 

cv 1 

17 .043  
14 .615  
12.554 
10.955 
9.907 

9.616 
9.462 

10.299 

12.814 
11 - 4 0 2  

14.568 
16.985 

10.902 
12.509 

9.836 
9.367 
9 - 4 9 2  

10.148 
11.229 
12.625 

16.930 
14.523 

10 .853  
12.466 

9.772 

9.380 
9.280 

10.011 
11.072 
12.452 

ov 1 



TABLE XIII. - Continued.  TABULAR DATA FOR  TRAJECTORIES  FROM 1.1 EARTH  RADII  CIRCULAR 

E C l T E  l 1 l M t  

2 c 2 i  il1C.C 
1 E 4  2 l iL .C 

i 1 3 C . C  
i14C.C 
215C.C 
il6C.C 
217c.c 
2 l E O . C  
i I50 . C  
l Z C 0 .  C 

iCti  i l 5 C . C  
1E.c 2 l t L . C  

i l7C.C 

215C.C 
220O.C 
i2lC.C 
2 2 i c . c  
i 2 3 c . c  
2240. C 

i l l i  22CC.C 
1CC 2210.c 

i 2 2 0 . C  

224C. C 
i 2 3 0 . c  

2250.C 
2 i e o . c  
227C.C 
i i E O  . c  
i250.C 

i i t i  i 2 5 C . C  
5c 2LCC.C 

22EC.C 
2 2 i C . C  

2250. C 
23co.c 
i310.C 

2330.C 
i3io.c  

2340 .C 

i ; l i  i3CC.C 
c i 3 1 0 . c  

i 3 i O . C  
2320.C 

2350.C 
234C.( 

237C.C 
23CO.C 

23EO.C 
2350.C 

L C b T L  I I l M t  

2 l e o . c  

C b  SLH * 
2 s . i c  * 
i 2 . 5 t  * 
2 1 . 1 2  * 
ld .97  * 
1 5 . i t  * 
11.7t * 
1 5 . 1 2  * 
I 5 . 5 t  * 
21.17 * 
i i . C 4  * 
i 3 . E i  
i 1 . 7 E  * 
2C.IE e 
15 .1c  * 
1 r . e c  * 
18.C5 * 
15.25 * 
i l . C t  * 
20.33 * 
23.25 * 

21.57 
i? . tO * 

1 8 . @ 7  * I F . 5 t  * 
18.35 * 
18.42 * 
i o . c 3  * 19.C1 * 
2 1 - 3 1  * 
2 2 . 5 2  * 

21.36 * 23.4c * 
1 5 . 7 c  * 
18 .66  * 
l e . 1 7  * 
18.12 * 
1E.i4 * 
19. i5  * 
22.64 * i l . C E  * 

21.17 * 2 ? . 2 C  * 
1 5 . 5 C  * 
l @ . 4 t  * 
17.51 * 
1 7 . 5 4  * 
lb.45 * 
15.45 * 
i2 .36  * i o . e i  * 

C V  S l M  * 

* 

e 

* 

* 

* 

* 

0 VL 

9.557 
S.6C4 

s.55c 

9.575 
5. 5E3 

9.564 
9.550 
9.533 
9.511 
5.485 

9.462 
5 . 4 t t  

s . 4 4 e  
5.455 

9.428 
5.435 

9.413 
5.394 
5.371 
9.345 

9.283 
5.289 

9.277 
9.271 
5 . 2 6 2  
9.252 

9.22 L 
9.238 

9.2CO 
5.176 

5.117 
5.123 

9. IC5 
5.111 

9. C88 
5 .  C91 

5.059 
9.C75 

S.Cl8 
5.C40 

L . 5 6 8  
8.962 
8.556 
8.951 

e. 534 
8.544 

8.523 

8. E91 
8.9C8 

e.871 

O b 2  

PARKING  ORBIT TO 1.1 URANUS RADII  CIRCULAR  PARKING  ORBIT 

b i h F 2  

12.541 
12.526 
12.514 
12.5C1 
1L.4E4 
1 2 - 4 6 ?  
12.4 36 
12.4C1 
I L . 3 5 E  
12.307 

12.274 
12.261 
12.24.5 
12 .235  

12.154 
12 .217  

12.164 
12.126 
12.081 
12.C25 

1 I . S l t  
11 .903  
1 1 - 8 5  1 
11 .878  
11.8.52 
11.84C 
11.812 
11.777 
11.734 
11.685 

1 1 . 5 7 t  
1 1 - 5 6 ?  

11 .535  
11.551 

11.503 
11.523 

11.476 
11.443 
1 1 .404  
11.351 

11 .235  
11 .252  

1 1 . 2 2 i  
11.215 
11.20c 
11.181 
11.156 
11.125 
11.C8E 
11.044 

b lhF2 

PHI2 * * 
22.367 1 
21.967 * 
2 1 . t 7 0  * 
21.478 * 
21.390 * 
21.402 * 
21.510 * 
21.709 * 
21.995 * 
22.363 1 

22.660 * 
22.305 1 

21.917 * 22.C59 * 
21.877 * 
22.C94 * 21.538 1 

22.341 * 
22.673 * 
23.086 * 
23.411 1 
23.047 * 
22.641 * 22.790 * 
22.597 * 
22.655 1 
22.810 * 
23.C59 * 
23.395 * 
23.814 * 
24.172 * 
23.798 * 
23.533 * 
23.376 4 

23.382 * 
23.327 * 
23.537 * 
23.788 * 
24.129 * 
24.555 

24.944 * 
24.560 * 
24.285 
24.122 * 
24.C68 * 
24.121 * 
24.276 1 
24.528 * 
25.307 * * 

FHi2  * 

* 

* 

* 

24.874 * 

bLPHA2 

80.219 

79.317 
79.522 

79.196 
79.152 

79.264 
79.117 

79.407 
79.600 

79.425 
79.116 

19.007 
19.17 1 

78.916 
78.924 

78.973 

79.260 
79.089 

79.480 

79.449 
79.089 

78.658 
78.572 
78.560 
78.616 
78.732 
78.904 
79.128 

79.113 
78.744 

78.301 
78.476 

78.195 
78.250 
7 8 . 3 6 6  
78.540 
78.766 

78.767 
78.389 

7 7 . 9 3 3  
78.114 

77.838 
77 .821  
77.874 

78.166 
77.991 

78.396 

79.821 

78.828 

78.210 

~ L F ~ P Z  

VEL2 B E T A  

11.803 110.?20 
11.769 100.460 

11.838 130.040 
11.826 120.180 

11.834 139.900 
11.815 149.160 
11.779 159.620 
11.727 169.480 
11.657 179.340 
11.572 189.200 

11.509 IOC.035 
11.540 115.899 
11.558 125.759 
11.563 135.619 
11.552 145.415 

11.483 165.199 
11.526 155.335 

11.346 184.915 
11.423  175.059 

11.255  194.779 

11-12?  106.626 
11.155  116.486 

11.181  136.206 
11.175  126.346 

11.17?  146.066 

11.107  165.786 
11.148 155.926 

11.049 175.646 
10.975 185.506 
10.886 195.366 

10.781 117.073 
10.755  101.213 

10.809  126.933 

10.809  146.653 
10.816  136.793 

10.786 15C.513 
10.747 166 . 3 7 3  
10.691 17t .233 

10.532 195.953 
10.619 186.09? 

10.435 111.660 
10 .401  107.80C 

lC.458 127.520 
10.467 137.380 

10.439 157.100 
10.461 147.24C 

10 -40 2 166.960 
10.348 176.820 
10.278 186.680 
10.193 196.540 

VEC2 e E T P  

E C C E  

1 .C4 i 
1 . c 4 i  

1.c52 
1 .c 5 c  

1.c:: 
1.C5I 
1 .c f . i  

1.C4t 
1 . c45  

1.c42 

1.04; 
1.C3E 

I.C4t 
1.c41 

1.c45 
1.C4t 

1.c44 

1 . C 3 i  
1.C41 

1.c33 

I . C ? C  
1.033 

I.O?t 
l.C?5 

l . C ! i  
1.CIC 
1.C34 
1.032 
1 . C i 5  
1.Ci5 

l . C i 2  
1.C25 
1.Cit  
i.Ci1 

1 . c i 7  
1.C2E 

1.C.24 
I . C i t  

1.Cil  
1.ClE 

1.017 
1.c1: 

1 . C l E  
1.c15 
1 .C I5 
1.CIC 

I.ClC 
I.ClE 

1.011 
1.c14 

E C C E  

R M  I C  

i . C i l  
1.575 
1 . E E i  
1 . i E  1 
1 . c 7 7  
1 .ccc  
C.55C 
c . 5 t  i 
C . S Z 2  
C . C E 1  

i . C 3 2  
I . q ? i  

1 . 7 3 2  
I . € ? i  

] . t i 5  
C.SSi 
C . 5 E C  
C.5f1 
c . 5 1 1  
c . e t  2 

2.C4. 

I.E4E 
1.745 

c . s s 7  
1 .6 ? 5  

C.5E1 
C.552 
c .5 13 
C . E C 4  

1 . 9 t c  
i . C ! E  

1.15t 
1 .645 

c .5E2 
c.551 

c.554 
( . S I 4  
C.86t 

i . C C  i 
1 . S l l  

1 .76 t  
1.E7C 

1 . C 5 C  
C.5SE 
<.SEI 
c . 5 5 5  
C.51C 
C . E t L  

RH I t  

1.54e 

l . e 5 5  

V E L  1 ALPHA1 * P H l l  

42.655  2C.276 * -34.716 
4 i a t 4 5  25.941 * -24.694 

42.664  5.383 * -60.558 
42.661  14.755 * -46.586 

4 i - 6 6 ?   4 . 1 6 0  * -76.386 
42.65e  “2.914 * 266.977 

42.634  -1C.631 * 237.C45 
42.648  -5.842 * 251.068 

42.615  -15.285 * 225.261 
4i .5SI   -15.815 * 215.503 

42.514 23.C12 * -29.5CC 
42.583 11.444 * -40.375 
42.587 12.021 * -53.262 
42.585 6.745 * -68.229 
42.586 1.615 * -84.644 
42.575 -3.371 * 258.877 
42 .561  -8.217 * 243.793 

42.531  -17.514 * 220.129 
42.506  -21.983 * 211.226 

4 2 . 4 7 2  23.088 * -29.178 
42.480  17.551 * -39.956 
4i.4e5  12.156 * -52.745 
42.487  6.903 * -61.632 
42.485 1.7S3 * -84.022 
42.478  -3.177 * 259.452 
42.467  -8.011 * 244.274 
4i.452  -12.715 * 231.248 

42.41C  -21.766 * 211.444 
42.433  -17.297 * 220.417 

42.317  23.152 * -28.890 

42.392 7.046 * -67.085 
42.3SC  12.276 * -52.275 

4i.35C  1.955 * -83.450 
42.385  -2.999 * 259.983 
42.375  -7.822 * 244.718 
42.360  -12.519 * 231.596 

42.321 -21.568 * 211.643 
42.342 -17.098 * 220.682 

42.28E  23.2C5 * -28.633 
42.257  17.727 * -39.240 
42.?C2  12.383 * -51.849 
42.3C4 1.175 * -66.587 
42.3C?  2.103 * -82.925 
42.2SE -2.830 * 260.472 

42.215  -12.340 * 231.915 
4 2 . 2 5 8  - l t . $ l€  * 220.923 
42.237  -21.387 * 211.823 

V E L 1  PLPHAl * P H I 1  

* 

* 

42.551  -12.929 * 230.e7o 

* 

* 
42.385  17.645 * -39.579 

* 

42.28e  -7.650 * 245.127 

VI hF1 

20.533 
17.983 
15 .@10 

13.150 
14.151 

12.90Q 
13.380 

15.960 
14.458 

17.735 

19.122 
16.756 
14 .825  
13.486 

12.979 
12.855 

13.776 
15.086 
1 6 . 1 4 0  
18.607 

19.076 
16 .712  
14.178 
13.418 
12.763 
12.860 

1 4 - 9 2 ?  
13.634 

18.43-4 
16 .571  

19.030 
16 .669  
14.73C 
13.356 
12.678 
12 .751  

14.781 
13.504 

16.416 
18.274 

16.628 
18.984 

14.685 
13.298 
12.600 
12 .650  
13.383 
14.647 
16.273 
18.128 

V I h F l  

cv  1 

15.597 
13.367 

10.179 
11.530 

9.197 

10.425 
9.570 

11.655 
13.154 

14.355 
12.321 
10.725 
9.652 
9.162 
9.257 
9.881 

10.934 
12.307 
13.906 

14.314 
12.284 
10.683 

9.091 
9.599 

9.166 
9.769 

10.805 
12.166 
13.756 

12.248 
14.273 

10.645 
9.551 
9.026 
9.082 
9.666 

12.035 
10.686 

13.618 

14.234 
12.213 
10.608 
9.505 
8.967 
9.005 
9.572 

10.571 

13.491 
11.915 

0v1 

9.390 



E C b T E  1 T I H E  O L  SbH * 

2 i 0 1  2350.C 
115 23CC.C 

2370.C 

2390. C 
23EC.C 

24CC. ( 
241c.c 
242C.C 
243c .c  
244C.C 

2 2 1 7  24CC.C 
265 241C.C 

2420. ( 
2430.C 
2 4 4 c .  c 
i 4 5 c . c  
2460. ( 
247C.C 
2480. C 
i45c.c  

i l t i  i 4 5 C . C  
215 246C.C 

i 4 i C . C  
2480.C 
2490. C 
25cc.c 
2510.C 
2520.C 
2530.C 
2 5 4 c . c  

4 
* 

23.02 * 
19.3E * il.0C * 

17.71 * 
17.72 * 
18.27 * 
15.2d * 
2C.5t * 
22.11 * 
2 2 . E 4  * 
20.83 * 
15.22 4 

17.52 * 
17.52 * 
18.G5 * 
1 9 . c i  * 
20.32 * 

18.27 * 

* 

1a .c s  * 

2 1 . e ~  * * 
20.67 * i 2 . t E  * 
19.ct * 
17.35 * 17.53 4 

17.Et * 17.34 * 

i c .11  * 
i l . t t  * 
18.81 * 

4 

D V 2  

8.823 
8 .817  
8.812 
8.8C6 

8.751 
8.781 
E.  167 

f. 733 

E.088 

f.677 
8.672 
f . t 65  
E.058 
8.648 

8.621 
E.6C5 

6. e c c  

8.751 

a. 682 

8.636 

8.562 

e. 551 
e.546 

8.556 

8.540 
E .  533 
E .  524 
E.512 

8.483 
e.495 

uIv2 

kthF2 

10.543 
1C.925 
1C.91E 
1c.901 
10.892 
10.873 
1C.850 
1C.821 
1C.71?7 
10.145 

1C.64E 
1 0 . 6 3 4  
10.622 
10.611 
1C.55i 
1c.5ec 
10.55.5 
10.532 
10.497 
1C.462 

10.352 
l C . 3 t t  

1c.34c 
1C.329 
1C.316 
1c.3cc 

1C.253 
1c.275 

10.223 
10.187 

klkF2 

PHI2 * * * 
25.726 * 
25.332 * 
25.049 * 
24.879 * 
24.871 * 
24.821 * 
25.CZb * 
25.63C * 
26.072 * 
25.281 * 

* 
26.518 * 
25.823 * 
26.114 * 
25.647 * 
25.584 * 
25.632 * 
26.042 * 
26.402 * 
26.843 * 
27.321 * 
26.907 * 
26.608 * 
26.425 * 
26.404 * 
26.560 4 

25.786 

* 

26.358 * 

2 6 . 8 2 0  
27.181 * 
27."  f 

f ' 2  
* 

4 1 ~ 1 - a ~  

7 8 . 4 1 0  
7 8 . 0 2 4  

77.555 
77.741 

77.456 
7 7 . 4 3 7  

77.606 
7 7 . 4 8 9  

78.016 
77.783 

78.044 
7 7 . 6 4 8  
77.359 
77.167 

77.042 
77.094 
77.212 
77.389 
77.629 

77.261 
77.666 

76.965 
76.769 
76.662 

76.688 
76.806 

77.2;7 

C L  : 

77.065 

76.638 

76.987 

V E L 2  eETb  

10.063 108.387 
10.098 118.247 
10.122 128.107 

10.121 147.827 
10.132 137.967 

10.101 157.687 
10.071 167.547 
10.018 171.407 

9.867 197.127 
9.950 187.267 

5 . 7 3 9  108.974 

9.799 128.694 
9.774  118.834 

9.810 138.554 
9 . 8 0 7  148.414 
9 . 7 8 8  158.274 
9.753 168.134 
9.703  177.994 

9.557  197.714 

9.427  109.561 
9.464 119.421 
9.490 129.28 1 
9.502 139.141 
9  -50 0 149 -00 1 

9-05 187.85'1 

9.482 158.861 
9 . 4 4 e  168.721 

Y 334 188.441 
9.399 178.581 

9.?54  198.301 

V:LZ e E T 4  

E C C E  

1 . C C E  
1.ClC 
1.011 

1.c11 
l.CI1 

1.c11 
1 .o IC 
1.ccs 

1.cc5 
1 . C C 7  

1 . c c i  
l.CC? 
1.CC4 
l . O C 4  
1 .cc 6 

1.CC4 
1 .cc z 
1.cci  

c . 5 5 5  
1.ccc 

c.557 
C.557 

C.55E 
C . 5 5 i  

C .55E 
c .ss7 

C . S S t  
c.557 

c.555 
c.552 

E C C E  

RM 10 

2 . C l E  
1.5El 

1  .66e 
1.771: 

C.5€? 
c . 5 5  E 

c .S5t 
C . S l i  
C . E C S  

i . C E S  
1.55 2 
1.E5C 
1.7EL 
1.617 
c .55E 
C .5E4 
(.SEI 
(.SlE 

1.eEc 

c . e 7  1 

i .lCC 
i . cc i  
1 . 5 c c  
1.794 
1 . t E L  

C.SE4 
C .S5E 

c . 5 5 1  
C.515 
C.EIi 

R H  IC 

VEL1 ALPHA1 * PHIl * * 
4i.2CC  23.248 * -28.405 
42.215  17.797 * -38.936 
42.22C 12.477 * -51.465 

45.222  2.235 * -82.446 
42.223  7.241 * -66.135 

42.217  -2.691 * 260.919 

4i.lSC  -12.176 * 232.206 
4i.16C  -21.222 * 211.985 

4i.13C 23.280 * -28.2C5 
42.136  17.855 * -38 .666  
41.144  12.560 * -51.119 

42.146  2.355 * -82.013 

4 2 . 1 3 4  -7.351 * 245.840 
4i.142  -2.558 * 261.327 

4i.122 -12.C29 * 232.467 
42.1C6 -16.598 * 2 2 1 . 3 4 0  
42.08E  -21.C76 * 212.123 

42.055 23.3C3 * -28.C31 

4i.C7? 12.C3C * -50.814 
42.07t 7 . 4 8 2  * -65.364 

4 2 . 2 o e  -7.493 * 245.501 

4i. leo  -16.750 * 221.141 

4 2 . 1 4 3  7.393 * -65.728 

* 
42.068  17.903 * -38.429 

4 2 . ~ 7 6  2.461 * -81.623 
42.072  -2.43s * 261.692 
4 2 . 0 6 4  - 7 . 2 2 2  4 246.147 
42.053  -11.854 * 232.706 

42.021 -20.939 * 212.252 
4 i . C 3 @  -16.463 * 221.512 

VEL1 ALPHA1 * PHIl 
* 

V I h F l  

18.939 
16.588 
14.642 

12 .528  
13.244 

12.558 
13.273 
14.523 
16.142 
17.993 

18.894 
16.548 

13.193 
14.600 

12.461 
12.472 
13.171 
14.410 
16.020 
17.871 

18.849 
16.508 
14.560 
13.144 

12.393 
12.399 

14.305 
13.077 

15.910 
17.757 

VlhFl  

cv 1 

12.179 
14.195 

10.573 
9.463 
8.912 
8.934 
9.485 

10.477 

13.375 
11.806 

14.156 
12.146 
10.539 
9.423 
8.861 
8.869 

10.386 
9.406 

11.704 
13.271 

14.116 
12.112 
10.507 
9.386 
8 . 8 1 4  
8.809 
9.333 

10.302 
11.613 
13.172 

O V  1 



TABLE XIII. - Continued. TABULAR DATA FOR TRAJECTORIES FROM 1.1 EARTH RADII CIRCULAR 

tCLTE 

2 4 0 1  
1E4 

2 4 E t  
ICC 

i f 3 t  
C C  

2:tc 
C 

4 
(D t t L 1  f 

ITIME 

248C.( 
2450. ( 
25CO.C 
251c.c 
2520.c 
2C3C.C 
254C.C 
255C.( 
25tC.c 
25iC.t  

2530. C 
2 5 2 0 . 1  

i 5 4 C . (  
i 5 5 c . c  

257C.C 
25tO.C 

25EC.C 
2550.C 
i6CO. C 
2tlC.C 

25EC.( 
251c.c 

259C.C 
26CC. C 
2 t 1 c . c  
26 iC . C  
263C. C 
2t4C.C 
2t5C.C 
2ttO.C 

. ? t i c . (  
263C. ( 
2t4C.f 
2t50.C 
26tO.C 

26eC.C 
267C . C  

2650.C 
27cc .c  
2710.C 

2tlC.C 
2680.C 
2 t 5 c . c  
2700.C 
271c.c 
27iO.C 

214C.C 
2720.C 

2760.C 
2750.C 

T T  I N E  

Cb SLH * 
2 3 . t 4  * 
21.45 * 
1 9 . t t  * 
17.45 * 
17.16 * 
17.45 * 

2c .7 t  4 
19.32 * 

L L . 3 C  * 
2C.35 * 
18.71 * 
17.CE * 
17.12 * 
17.12 * 
17.64 * 
1 8 . t l  4; 

i 1 . 4 t  * 15.51 * 
* 

ii .il  * 
20.23 * 
1 8 . t C  * 
17.54 * 
16.5t * 
16.57 3 

1 8 - 4 2  * 17.4€ * 

i1.2E * 19.73 * 

22.Ci * 
2c.10 4 

17.4C * 
16.8i * 
17.32 * 
18.27 * 
19.57 * 
21.11 * 
21.43 * 
19.97 * 
18.25 * 
16.7C * 
16.6E * 
17.18 * 
18.12 * 
15.41 * 
ZC.56 * * 

C b  SbN * 

* 

le.3c * 

1s.le * 

4; _ -  

* 

18.51 * 
1t.e:  * 

* 

1 7 . 2 ~  * 

0 v2 

8.475 
8.483 

8.47C 
E.465 
8.46C 
c.454 
e.446 

E.425 
t.437 

8.411 

8.393 
e .4cc  

E.3@3 

E .  372 
€.376 

8.353 

t . 3 e e  

e. 363 

8.341 
e.32e 

e.252 

E.2el 
8.286 

8.276 
8.271 

8.257 

8.237 
E.248 

8.225 

8.185 
E .  1 5 1  

8. l E C  

8.265 

e. 175  
e. 170  
E .  1 6 5  

8.145 
E.158 

8.135 
P .  1 2 8  

8.090 

8.C81 

8.C71 
e. C76 

8. C57 
e. C t 4  

8.C37 
E.048 

ov2 

e . c s 7  

8. c e 5  

PARKING ORBIT TO 1 .1  URANUS RADII CIRCULAR PARKING ORBIT 

klFtF2  PHI2 1 * 
1C.165  27.651 * 
1C.lEb  28.126 + 

10.157 27.291 * 
1C.14t 27.C48 * 
lC.134 26.922 4 

1C.12C 26.513 * 
10.102 27.016 * 
1C.053 27.545 * 
1C.C21 27.961 * 

5.9S4 28.432 * 
S.580 28.010 * 
5.96E 27.706 4; 

5.957 27.521 * 
5.925 27.502 1 
5.544 27.454 * 
5.51C 27.664 1 
5 . 8 E 6  27.934 * 
9.85E 28.307 * 
S.82t 2E.779 * 
5.741 25.259 * 
5.726 2E.828 * 
5.714 28.517 * 
5.703 28.326 * 
5.651 28.255 * 
9.677 28.303 * 
5.637 28.738 1 
5.655 28.465 

5.611 29.117 * 
5.581 29.597 0 

9.484 25.658 * 5.5CC 36.097 * 
5.472 25.338 1 
9.461 29.142 * 
9.435 29.114 * 
5.449 29.068 * 

1 c . o e c  27.228 * 

* 

4 

* 

5.398 29.554 * 5.41e 29.277 1 

5.346 30.427 * 5.374 29.939 * 

5.265 3C.946 * 
9.252 30.497 * 
9.24c 3c.171 * 
5.225 25.969 * 
5.204 29.937 * 5.217 25.892 

5.188 30.102 * 
5.165 30.382 

9.121 31.270 
5.147 30.773 * 

b I h F 2  PHl2 

1 

* 

blPHA2 

77.632 
77.167 

76.568 
76.417 
76.352 
7 6 . 3 6 7  
76.453 

76.820 
76.606 

76.687 
77.098 

76.387 
76.188 
76.081 
76.057 
76.110 

76.419 
76.232 

76.667 

76.691 

75.761 
75.965 

75.625 
75.651 

75.677 
75.801 

76.242 
75.990 

76.815 

76.272 

75.845 
76.273 

75.532 
75.323 
75.209 

75.233 
75.182 

75.358 
75.550 
75.806 

75.405 
75.841 

74.872 
75.086 

74.755 
74.726 
74.777 
74.902 
75.097 
75.358 

b l P b I 2  

VEL2 8ETb 

9.239 115.140 
9.196 105.28C 

9.271 125.000 
9.290 134.86C 
9.295 144.720 
9.236 154.58C 

9.219 174.300 
9.261 164.44C 

9.163 384.161: 
9.091 194.02C 

9.016 110 .E59 
9.054 120.719 
9.080 130.579 
9 -09 3 140  -439 
9 .091  150.295 
9.074 160.159 
9.041 170.019 
8.993 179.879 
8.929 189.739 
8 .851  199.599 

8.772 121.306 
8 - 7 3 ?  111.44C 

8.798 131.16t 
8.812 141.026 

8.795 160.746 
8.81 1 150  -886 

8.764 17C.606 
8.716 180.466 
8.654 190.326 
8 -577 200.186 

8.461 112.033 
8.500 121.893 

8.542 141.613 
8.528 131.75? 

8.542 151.473 
8.527 161.333 
8.496 171.193 
8.450 181.053 
8.388 190.913 
8.313 200.773 

8.238  122.480 
8 . 1 9 8   l l i . t 2 0  

8.267 132.34C 

8.283  152.060 
8.282  142.200 

8.268  161.920 
8.238 17 1.780 

8.133 191.50C 
8.193  181.640 

8.058 201.360 

V E L i  @ET4 

CCC E 

C.55? 
c.553 
c.552 
c.55: 
C.55Z 
c -55  I 

C.552 
c.552 

C.551 
c.ssc 
C . S E 5  
C.9E5 
C.565 

C.SE' 
C.5E5 

C-SEE 
C.5EE 
c .$e7 
C.5Et 

0.5E4 
<.SEE 

C.5€4 

C.SE3 
C.SE? 
C.5EI 
C.562 
C.5Ei 
C.5E 1 

c.5cc 
c.575 
C.515 
O.57E 
C.SlE 

C . 5 7 E  
c.571 
C.57i 
0 . 5 7 1  

C.975 
C.Sl t  

c.574 
c.974 
( - 5 7 2  

c.573 
c.573 

c.573 
'2.573 

E C C E  

c . 9 e s  

o.se4 

c.s7e 

0.573 

R M I D  

i.15: 
2 . C S t  
1.555 
1.c51 
1 - 1 4 ?  

C . 5 5  i 
1.ccc 
C . ? I  i 
c .SI5 
C.E5C 

2 . l C 5  
2.c11 
1.5Ci 
1 . e c  1 
1 .tS 1 
C.55E 
C.SE4 
C.557 
C .5 15 
C.E71 

2.115 
2.c2c 
3.516 
1.ECS 
1 .t55 
C.55E 
C . C E 4  
C.557 
C.515 
C . e 7 2  

i. l i s  
i .C25 
1.525 
1.c17 
1.7Cl 
C.55F 

c .55E 
c.52c 
c .E7 i 

2 . 1 5 5  

1.e.25 
1.553 

1.714 
C.5C.E 

C.?5E 
C.SEE 

c.521 
C . E 7 ?  

RH IO 

c .5e4 

2.03e 

V E L l  ALPHA1 * PHI1 * 
4 2 . ~ ~ 8  25.915 * -23.581 
42.017  20.475 * -33.132 
42.C24 15.158 * -44.484 

4i.03C  4.895 * -73.498 
42.C25  9.965 * -57.969 

4.2.022 -4.883 * 253.530 
42.C2@  -0.053 * 269.819 

42.001  -14.217 * 226.695 
42.013  -5.6C2 * 238.980 

41.985  -1E.735 * 216.532 

41.965  23.054 * -28.294 
41.977  17.695 * -38.699 
41.983  12.457 * -51.103 
41.986  7.341 * -65.680 
41.985  2.346 * -81.967 
41.982  -2.531 * 261.338 
41.975  -7.297 * 245.804 
41.964  -11.956 * 232.387 

41.934  -20.992 * 211.983 

41.917  17.720 * -38.527 
41.9CS 23.C57 * -28.174 

41.923  12.5C3 * -50.876 
41.926 7.4C5 * -65.406 
41.926  2.425 * -81.672 
41.922  -2.442 * 261.614 
41.416  -7.199 * 246.032 
41.906  -11.854 * 232.559 
41.853  -16.414 * 221.342 
41.873 -2C.889 * 212.066 

41.85:  ,?LC51 * -28.C75 
41.861  17.737 * -38.381 
41.867  12.540 * -50.680 
41.87C  7.459 * -65.167 

41.e67 -2.363 * 261.854 
41.8lC 2.492 * -81.415 

41.86C  -7.113 * 246.228 
41.851  -11.763 * 232.705 
41.839  -16.322 * 221.443 
41.824  -2C.799 * 2f2.132 

* 

4 1 . 9 5 ~   - 1 t . 5 1 e  * 221.220 

* 

* 

* 
4 1 . 8 ~ 1  23.c3e * -27.997 
41.809  17.746 * -38.260 
41.814  12.567 * -50.514 
41.817 7.502 * -64.964 

41.815 -2.2S6 * 262.060 
41.818 2.549 * -81.195 

41.80C -11.685 * 232.827 
41.788  -16.243 * 221.525 
41.775  -20.721 * 212.182 

V E L l  ALPHA1 * PHI  1 

41,805  -7 .~38 * 246.395 

* 

VIFiFl 

20.032 
1 7   - 5 5  1 
15.402 
13.712 
12.627 

12.617 
13.595 
15.039 
16.783 

18.665 
16.348 
14.422 

12.301 
13.027 

12.311 
13.007 
14.244 
15.857 
17.710 

18.620 
16 .309  

12.984 
14.384 

1 2   - 2 4 7  
12.245 

14.159 
12.930 

15.767 
17.620 

18.573 
16.269 
14.346 
12.942 

12.184 
12.197 

12.859 
14.081 
15.686 
17.538 

16.229 
18.527 

14.308 
12.902 

12.127 
12.149 

12.794 
14.010 
15.612 
17.464 

VI hF1 

12 .258  

DV 1 

15.153 

11.193 
12.997 

9.830 
8.987 
8.707 
8.980 

10.896 
9.741 

12.344 

11.978 
13.956 

10.396 
9.295 
8.739 
8.747 
9.279 

1Q.253 
11.569 
13.133 

13.917 
11.945 
10.365 

9.261 
8.699 
8.697 
9.220 

lC.185 

13.055 
11.495 

13.877 
11.912 
10.335 

9.229 
8.661 
8.651 
9.165 

10.123 

12.985 
11.427 

13.836 
11.879 
10.304 
9.198 
8.625 
8 -609 
9.115 

10.067 
11.366 
12.922 

ov 1 



co 
0 

2 t 3 t  i 7 i c . c  
315  272c.c 

2740.C 
275C. ( 
2 7 t C . C  
ii70.C 

28CO. C 
27SC.C 

2810.C 

i tEt  i17c.c 
i t 5  2 7 E O . C  

27SC.C 
2800.C 
2810.C 
2820. C 
2830 . (  
i t l 4 C . C  

i E t C . (  
28CO.C 

i i 3 t  2eiC.c 
i l 5  282C.C 

284C. ( 
285C.C 

287C.C 
iB8O.C 
285C. c 
iscc  . C  
i910.C 

27ec.c 

z e t c .  c 

* 
* 

2 1 . B C  4 
19.@5 4 
1 8 . i i  * 
16.58 * 1 7 . 1 t  * 
l t . 5 5  * 
1-l.05 * 
17.55 * 
19.27 * 
;o .e i  * 
il.tE * 
15 .73  * 
18.16 * 
l t . 4 t  * 
l t .42 * 
1 t .S i  * 
1 7 . E t  * 
19-14 * 
iC.tS * 
21.5.2 * 
19.6; * 
1e.c: * 
16.94 * 
l t . 2 t  * 
16-32 * 
17.74 * 16.81 * 
19.02 * 
2 0 . 5 i  * 

17.05 * 

* 

* 
t C E l €  I I I H f  C L  S l i t ’  * 

DV2 

8. CCI 
E. C O B  

i. 546 
i.552 I. see 
7.9e3 

7.970 
1.977 

7.962 
7.552 

7.925 
7.91 8 

7.9CQ 
7.513 

7.905 
7. SCO 
7.895 

7. E73 
7.881 

7.84C 
i.E47 

7.E35 

i. E 2 7  
7.822 
i. E l  7 

7. e e E  

7. e31 

7.ec5 
7. a12 

7.798 

D V Z  

LIhF2 

9.047 
9.031 
9 .0 l e  
5.007 
8.995 

8 -968 
8.950 
8.93C 

~ . 5 e 3  

8.906 

E.  036 
8.81 8 

8.794 
E.805 

8.783 
8.771 
8.757 
8.741 
8.722 
e.7cc 

8.615 
e.633 

8.590 
8.57s 
E.568 
e.555 
E.54C 

8.503 

LIhF2 

8.601 

e.522 

PHI2 * * * 
31.804 * 
31.348 
31.015 * 
30.808 
30.727 

3C.938 

31.619 * 31.222 

32.125 * 
32.613 * 
32.208 * 
31.869 * 
31.657 * 
31.574 
31.617 * 
32.073 * 31.785 * 
32.477 * 
32.992 * 
33.552 

32.517 * 32.734 

32.431 * 
32.475 * 
32.644 * 
32.937 
3 3 . 3 4 7  * 
33.871 * 

P t I 2  * 

30.771 * 

* 

* 
3 3 . 0 8 0  * 

1 

bLPhP2 

75.396 
74.952 
14.626 
74.409 
74.288 
74.257 
74.308 
74.435 
74.632 
74.897 

74.938 
74,485 

73.931 
74.153 

73.808 
73.776 
73.826 
73.954 

74.424 
7 4 . 1 5 4  

14.465 
74.005 
73.666 
13.439 
73.314 
73.280 
73.331 
73.460 
73.663 
13.938 

ALPtb2 

V E L 2  e E T b  

7.946 113.207 
7.986 123.067 
8.015 132.927 
8.031 142.787 
8.033 152. t41 
8.019 162.507 
7.990 172.367 

7.886  192.087 
7.945  182.227 

7.812  201.941 

7.702 113.794 
7 .744  123.654 
7.773 133.514 
7.790 143.374 
7.792 153.234 
7.779 163.094 
1.750 172.954 

7.648 192.t74 
7.707  182.814 

7.575 202.534 

7.447 114.381 
7.509 124.241 

7.557 143.961 
7 -540 134.10 1 

7.559 15?.821 
7.547 163.681 
7.519 113.541 
7.476 183.401 
7.419 193.261 
7.347 202.121 

V E L ~  e E r b  

E ( C E  

c.572 
C.S7 I 
c.57c 
C.5t5 
C . 5 6 5  
C.StE 
C . S C E  

C.965 
C.965 

C . 5 t E  
t.967 

C.965 
C . 5 E t  

c .564 
C -964 

C.5t4 
c .464 

C .sc f 
c . 5 t c  

c.5cs 
C.562 
c . s t  i 
C.561 
c .56C 
c.9ec 
c.5cc 
c.stc 
c . S t  1 
c . s t  i 

E C C E  

c . s t  e 

RH IC 

2.14e 
i . c 4 i  
1 .54i 
1. t32 
1.721 
C . C < E  
C . 5 E S  
C.955 
c . 4 2 1  
a .e74 

2.C55 
i . 1 . i  

1.545 
1.84C 
1.12E 
c .ss5 
C.SE5 
c . 5 5 5  

C . C 7 4  
c.522 

2 .C64 
i.ltC 

1.557 
1.E47 
1 .734  
C.544 

c.555 

C . € 1 4  
C.Si i  

PM IC 

c . 5 e 5  

V E L l  A L P H A l  * PHIl 
Ir * 

41.752  23.018 * -27.938 
41.76C 17.746 * -38.163 
43.766  12.586 * -50.377 
4 1 . 7 6 9  7.536 * -64.793 
43 .764  2.596 * -81.009 
41.766  -2.239 * 262.232 
41.7t1 -6.975 * 246.534 
41.752  -11.617 * 232.925 
41.741  -16.174 221.588 
41.121  -20.655 * 212.217 * 
41.7C7 22.990 -27.898 
41.714  11.738 * -38.089 
41.72C 12.555 * -50.268 
41.723  7.561 * -64.654 
41-12?  2.633 * -80.857 
41.721  -2.193 * 262.373 
41.715  -6.921 * 246.644 
43.7C7  -11.560 * 233.001 
4 1 . 6 5 1  -16.116 * 221.633 
41.683  -2C.599 * 212.237 

41 .6 t r  22.955 * -27.875 
4 1 . 6 7 1  17.723 * -38.036 
41.677  12.597 * -50.185 
41.680 7.577 * -64.545 
41.68C 2.661 * -80.737 
41.678  -2.156 * 262.482 

41.665 -11.513 * 233.C54 
41.673 -6.878 * 246.728 

41.642 -20.553 * 212.242 

VELl A L P H A l  * P H I l  

* 

41.655  -16.068 * 221.659 

* 

V I  hF1 

18.479 
16.188 
14.270 

12.105 
12.863 

12.075 
12.735 
13.946 
15.546 
17.397 

16.147 
18.431 

14.233 
12.824 

12.027 
12.062 

12.680 
13.88 @ 

17.338 
15.486 

18.382 
16.106 

12.787 
14.195 

12.022 
11.982 

13.835 
12.631 

15.432 
17.285 

V I h F l  

cv  1 

13.195 

10.274 
11.845 

8.591 
9.168 

8.569 
9.070 

10.015 
11.311 
12.865 

13.753 
11.810 
1 C. 244 
9.138 
8 e560 

9.028 
8.533 

11.262 
9.969 

12.814 

13.711 
11.776 
10.214 
9.110 
8.530 

8 -990 
0.499 

11.218 
9.928 

12.770 

o v 1  



TABLE XIII. - Continued.  TABULAR DATA FOR  TRAJECTORIES FROM 1.1 EARTH  RADII  CIRCULAR 

L C L I t  T T l M E  

2 7 7 1  iE5C.C 
184 28tO.C 

2eec.c  
285C.C 
ZSCC. ( 
i s 1 o . c  
2 5 2 0 . c  
2530.C 
254C.( 

L f C t  i e 5 c . c  
1 5 (  29CO.C 

25iO.C 
29 IO .c 

i940.( 
253c.c 

2 5 t c . c  
is5c.c 
297L.C 
2 5 E O . C  

i t 5 C  254c.c 
1CC 295C.C 

2StC. t  
i 9 7 c . c  
L58O.C 
i s 5 0  . C  

3CIC.C 
?CCO.C 

?CiC.( 
3c3o.c 

i 5 C t   i s 5 c . c  
5c  3oco.c 

3c1c.c 
3020. C 
3C30.[ 
3c40.c 
IC5C. C 

307c.c 
3ccc .c  

?080.C 

i 5 5 t  3c4c .c  
C 3C50.C 

3 c e c .  ( 
3c7c.c 
3CEC. c 
2cso.c 
31OO.C 
3llO.C 
31;o.c 
9130.( 

L C C T E  T I 1 M E  

2 a l c . c  

Clr  SLH * 
22.51 * 
i c .42  * 
1e .e7  * 
17.33 * 
16.45 * 
16.20 * 
16.44 * 
18.3C * 17.17 * 
19.73 * 
i l . Z C  * 
19.38 * 
1 7 . f 4  * 
16.76 * 
1.5.20 * 
16.15 * 
16.1C * 
17-64 * 
2C.5C * 
i l . l t  * 
19. i8  4 

1 6 . t i  * 
16.11 * 
I6.tO * 1t.lC * 
1 7 . 5 5  * 
18.E4 * 
2c.4c * 
2I.Cf * 
19.18 * 
1 i . t :  * 
16.5E * 
I6.C: * 
1t.Cl * 
16.51 * 
1 8 . 7 5  * 
11.41 * 
i 0 . ? 1  * 
iC.57 * 
19.CE * 
17 .5 t  * 
l t . 4 5  * 
15.51 * 
1.5.42 * 
15.52 * 
17.!1 * 
18.67 * 
i c . 2 3  * 

C b  S L C  * 

* 

* 

l e .54  * 
* 

17.74 * 

* 

* 

* 

o v 2  

7.795 

7.786 
7.752 

7.781 
1.771 
7 .773  
1.165 
i .  764 
1.7se 
7.752 

7 . 7 4 6  
7.739 
7 . 7 3 4  
7 . 7 3 C  

7.722 
7 .  726 

7 .717  
7.712 

7.701 
7.7c7 

7.672 
7 . t l 5  

1.662 
i . 0 6 7  

7.055 

1.651 
7.655 

1.646 
7.642 
7.636 

7.6C5 
i . 6 1 t  

7.545 
7. tC3 

7.556 
7.592 
7.588 
i .  584 
7.580 
1.576 

7.557 
7.549 
7.544 
7.535 

7.533 
7.536 

7.530 
7.526 

7.519 
7.522 

ov2  

PARKING  ORBIT TO 1.1 URANUS RADII  CIRCULAR  PARKING  ORBIT 

' r l h f 2  

8.507 

E.471 
8.45  5 
8.448 
E.437 
8.425 
8.412 
8.357 
E.375 

8 . 3 t 4  
a .  346 
8.332 
8.32C 

8.295 
8.31C 

8.2Ei 
8.213 

8.241 
8.258 

€.LEI 

8.136 
8 . 1 4 t  

8.126 
8.115 
8.104 
8.092 

8.063 

7.986 
8.CCt 

1 - 5 7  1 
7.960 

7.935 
7 - 9 4 '  

7.918 
7.925 

7.506 
7.893 

~ - 4 . ~ 7  

8.162 

e.c7a 

].e35 
7.818 

7.75C 
7.8C2 

7.771 
7.78C 

7.761 
7.751 
7.741 
1.73C 

LIhF2 

FH12 

33.903 * 
34.444 * 

33.491 * 
3 3 . 2 1 0  * 
33.059 * 
33.041 * 
33.151 * 
33.388 * 
34.223 * 33.741 

34.764 * 
34.287 * 
33.724 * 
33.940 * 

33.691 * 33.641 

33.869 * 
34.174 * 
3 4 . 6 0 0  * 
35.141 * * 
35.187 * 
3 5 . 6 7 0  * 
34.825 * 
34.610 * 
34.515 * 
34.525 * 

35.065 * 
34.756 

35.498 
36.048 * 

* 

36.580 * 
36.092 
35.734 * 
35.506 * 
35.42C 
35.47c 
35.654 * 
35.968 * 
3 6 . 4 0 7  * 
3 6 . 9 6 7  * * 
37.500 
37.006 4 

3 6 . 6 4 4  * 
36.326 * 
3 6 . 3 7 6  * 
36.562 * 
36.881 * 
37.328 * 
31.897 * 

PHI2 * 

36.41e 

* 

P L P H A Z  

74.393 
73.867 
73.467 
73.185 
73.011 
72.933 
72.944 
7 3 . 0 3 7  
73.207 
73.450 

13.154 
73.292 

7 2 . 7 2 4  
72.95 1 

72.599 
72.568 

72.758 
72.623 

73.254 
72.969 

73.245 
72.772 

72.197 
72.428 

72.038 
72.010 

72.230 
72.093 

72.444 
72.733 

72.239 
72.719 

71.655 
71.887 

71.492 
71 .525  

71.548 

71.904 
71.687 

72.198 

1 2 . 1 1 7  
71.690 
71.332 
71.093 

70.931 
70.965 

71.127 
7 1.348 
71.647 

P L P H A Z  

70.987 

VEL2 B E T A  

7.284  llC.100 

7.369 129.820 
7.333  119.960 

7.393 139.t80 
i .40 3 149.540 
7.398 159.400 
7.37  8 169.260 

7.293 188.980 
7.343 179.120 

7 -228  198  -840 

7.200 125.539 
7.15t 1 1 5 . t l 9  

7.230 135.395 
7.247 145.259 
7.250 155.119 
7.237 164.979 
7.210 174.835 
7.167 164.695 
7.109 194.559 
7.038 204.415 

6 .941  1 1 6 . i 6 t  
6.984 126.126 

7 . 0 3 3  145.846 
7.036 155.706 
7.024 165.566 

6.955 185.286 
6.997 175.426 

6.898 195.146 
6.827 205.006 

6.733 116.853 
6.776 126.113 
6.807 136.573 
6.826 146.433 

6.819 166.153 
6.830 156.293 

6.792 176.013 
6.750 185.873 
6.694 195.733 
6.624 205.593 

6.576  127.300 
6.532  117.44C 

6.608  137.160 

6.631  156.880 
6 .626  147.020 

6.620  166.740 

6.552  186.460 
6.594  176.600 

6.427  206.180 
6.496  196.32C 

VEL2 EETP 

7.016  135.9e6 

E C C E  

C.562 
c . 5 t 4  

C -960 
C.SCS 
C.55E 
c.557 
c.557 
C.55E 

c.555 
C.55E 

C.5tl  
C.95E 
C.551 
c . 5 5 t  

c.555 
C . 5 5 5  

C.555 
c .556 
C . 5 5 7  
C.55E 

C.5r.Z 
0 .555  
c.554 
C.S5i 
c.952 
C.551 
C.552 
C.552 

C.555 
C.552 

c.952 
C . 5 5 5  

c.545 
c . 5 5 c  

C.S4E 
C.54E 

c.545 

C . 5 5  1 
c.545 

c . 5 s i  

c .552  
C.95C 
C.C.4E 
C.54t 

c.545 
C.565 

C.94t 
c.541 

c.55c 
C.54E 

E C C E  

un 10 

2 . 2 1 5  
i . l lE 
2 . C l 4  

1.15? 
1 .SC 5 

c.553 
1 . t7E 

c.519 
C.541 
C . E S . 5  

i.C65 
: . I 7 2  

1 . s t 2  
1 .ec 1 
l . I ? i  
C . 5 5 E  
C . C E 5  
C . 5 5 E  
c . 5 i c  
c . E l  i 

2.lEl 
2 . c 7 7  
1 . s t 5  
l.E57 
1.743 
C.S5E 

C.55E 
C . S E 5  

<.sic 
C . E l i  

: . I € <  
; . ce r  

1.E61 
1 . 5 7 6  

1.74t 

C . 5 E C  
C.55E 

c .55t  
C.52C 
c .E72 
2 . l S t  
2.C5 1 
1 . S E i  

1.754 
1.EtS 

C.55L 
c .5E r. 
C . S 5 €  
c.5zc 
c .e7z  

P M  IO 

V E L 1  ALPHA1 * PHI1 

41.631  25.441 * -23.619 
41.64C  20.177 * -32.965 

41.651  5.953 * -57.393 
41.646  15.013 * -44.102 

41.652  4.997 * -72.805 
41.652  0.141 * -85.507 
41.648  -4.621 * 254.054 

41.633  -13.884 * 226.822 
41.642  -9.293 * 239.300 

41.622  -18.4C2 * 216.502 

41.6C5  22.640 * -28.323 
41.617  17.431 * -38.540 
41.622  12.339 * -5C.759 
41.625  1.344 * -65.197 
41.625  2.448 * -81.443 
41.623  -2.352 * 261.777 

* 

* 

41.61e -7 .062  * 246.076 
41.611  -11.68e * 232.481 
41.6C1  -16.239 * 221.163 
41.585  -20.725 * 211.807 

41-57?  22.591 * -28.338 
41.580  17.408 * -38.530 
41.585  12.324 * -50.733 

* 

41.588  7.342 * -65.154 
41.585  2.456 * -81.396 
41.581  -2.335 * 261.815 
41.582 -7.C40 * 246.097 
41.575  -11.663 * 232.483 
41.566  -16.214 * 221.148 
41.554  -20.702 * 211.779 

41.546  17.370 * -38.543 
41.535  22.536 * -28.368 

41.554  7.332 * -65.139 
41.551  12.303 * -50.725 

41-55:  -2.327 * 261.821 
41.554  2.457 * -81.377 

41.54€ -7.C26 * 246.094 

41.532  -16.198 * 221.117 
41.541 -11.647 * 232.465 

41.521 -2C.68S * 211.138 
41.5Ct  22.476 * -28.412 

41.518  12.273 * -50.743 
41.513  17.326 * -38.573 

41.521 1.316 * -65.143 
41.522  2.450 * -81.385 

41.514  -1.021 * 246.C68 
41.520  -2.327 * 261.812 

41.51C  -11.640 * 232.428 
41.5C1  -16.191 * 221.071 
41.49C -20.684 * 211.685 

VEL 1 ALPHA1 * PHI1 

* 

* 

* 

VIhFl  

19.524 

15.023 
17.118 

12.272 
13.359 

11.882 
12.212 

14.60C 
13.171 

16.346 

15.944 
18.195 

14.061 
12.683 

11.941 
11.950 

12.617 
13.841 

17.318 
15.453 

18.145 
15.901 

12.648 
14.023 

11.914 

12.577 
11.903 

13 .801  
15.413 
17.280 

15.858 
18.093 

13.985 
12.   613 

11 -869 
11.880 

13.766 
12.542 

15.379 
17.248 

15.813 
18.040 

13 -941 
12.578 
11.848 
11.837 
12.510 
13.735 
15.350 
17.222 

VIhFl  

D V 1  

14.706 
12.628 
10.882 
9.553 
8.718 
8.425 
8.673 

10.539 
9.406 

11.976 

13.550 
11.641 
10.107 

9.030 
8.416 
E e469 
8.979 
9.932 

11.235 
12.798 

11.606 
13.506 

10.017 
9 .003  
8.449 
8.441 

9.900 
8.949 

11.202 
12.765 

11.569 
13.461 

10.047 
8.976 
8.424 
8.415 

11.174 
9.872 

12.138 

13.416 
11.532 
10.016 

8.950 
8.400 
8.391 
8.898 

11.150 
9.848 

12.715 

ov 1 

8.922 



i 

3 c c e  3c9o.c 
!I5 31cc .c  

311o.c 

312c.c 
2 1 2 c . c  

2140.C 
315c.c 
I1tC.C 
2 1 7 c . c  
?10C .( 

3 c 5 e  3 1 4 c . c  
i t 5  I 1 5 O . C  

317C.C 
31eo.c 

318O.C 
315c.c 
3 2 c o . c  
3ilO.C 
3 Z i C .  C 
3 i i C . C  

3 1 c c  315o .c  
215   12cc . c  

321c.c 
3220.c  
32'C.C 
3240.C 
?ZCC.C 
Z 2 t O . C  
3 2 7 c . c  
?iEC.< 

4 
4 

z o . e i  4 

18.55 4 
17.41 * 
1 S . E t  * 
I t - 4 1  4 

15.E5 4 

l t . 3 5  * 
17.3C 4 
18.tC * 
20.16 * 
iC.ii 4 
18.5C * 
16.32 * 17.35 t 

1 5 . 7 6  4 
1 5 - 7 7  4 
l t . 2 8  * 
17.27 * 
18.55 * 
2 C . l C  4 

18.81 * 
iC.ti * 
17.31 * 
1.5.25 * 
15.71 * 
15.71 4 
16.21 * 
1 l . l t  *. 
18.47 * 
i O . C d  * 

* 

4 

4 

u v 2  

7.493 
7 .  501 

i .4e8 
7.484 

7 . 4 l i  
1.48C 

7.474 
7.471 
7.468 
1 .465  

7.446 
7.441 
7.435 
7.431 

1.425 
7.427 

7.422 

7 .411  
7.42C 

1.415 

7.345 
7.3$1 
7.386 
7.381 
7.378 
7.375 
7.373 
1.371 
7.365 
1.367 

L I h F 2  

7.678 
7.651 
7.64C 
i.62E 

7.60s 
7.617 

7.6CC 
7.552 
7.5E2 
7.573 

7.502 
7.525 

1.413 
7.4E5 

1.462 
7.453 

1.43E 
7.445 

7.431 
1.424 

7.317 
7.354 
7.337 
7.324 
7.314 
7 . 3 0 5  
7.298 
7.291 
1.285 
1.28C 

L I A F 2  

PHI2 * * 
* 

38.430 4 
37.929 * 
37.563 1 

31.247 * 
37.334 * 
37.293 * 
37.482 * 
37.806 4 
38.260 4 
3E .838  rP 

35.368 * 
38.863 4 
38.492 
38.261 * 
38.172 
3E.225 * 
38.741 4 

38.410 4 

39.202 * 
35.790 * 
4C.315 * 
39.805 * 
35.430 * 
39.191 4 
35.107 
39.16L 

35.692 * 
35.351 Q 

40.161 * 
40.752 * 

FhI2  

* 

* 

4 

PLFtP2 

71.617 
71 .123  
7 0 . 7 6 1  
7 0 . 5 1 8  
70.384 
7 0 . 3 5 3  
70 .409  
10.551 
7 0 . 7 1 5  
71 .019  

71.039 
70.538 
7 0 . 1 7 1  
69.926 

69.754 
69.790 

69.811 
69.958 
70 .186  
10.495 

10.441 
69.935 

69.315 
69.563 

69.178 
69.142 
69.199 
69.344 
69.574 
69.892 

LLPI-A2 

VEL2 E E T P  

6.338 118.027 
t . 3 8 3  127.887 
6.415 137.741 
6.433 147.607 
6.431 151.467 
6 - 4 2 8  161   -321  
6.402 171.107 
0.361 187.041 
6.305 196.901 
6.236 206.767 

6 .151  118.614 
6.196 128.474 
6.228 138.334 
6.247 148.194 

6 -24 1 167 -914  
6.251 158.054 

6.215 177.774 
6.176 181.634 
6.121 197.494 
6.052 207.354 

6.015 129.061 
5 .97c  119.201 

6.048 138.921 
6.067 148.181 
6.072 15E.641 
6.061 168.501 
6.036 178.361 

5.941 198.081 
5.996 188.221 

5.873 201.941 

VEL2 R E T b  

E C C E  

C.55C 
c.54 7 
c.545 
c.542 
c.543 
c .542 
c.54: 
c.544 
c.945 
C.54i 

c . 5 4 E  
c . 5 4 5  
C.54i 
C.541 
c.54c 

C.54C 
(.54C 

C.541 
c.943 
1.545 

c .545 
c .542  

C . 5 ? €  
c .54c  

c.537 
0.531 
c . ? ? E  

c .54 1 
c.535 

c.542 

E C C E  

RH I C  

2.2C' 
i . C S E  
1.C8t 
1 . E 7 C  
l . i 5 5  
c .55E 
C . S E f  
C . 5 5 €  

C.E7E 
c . s ic  

>.IC? 
2 . 2 1 1  

I . E @ C  

C . S S E  
1.7 t?  

C.58C 
C . c 5  € 
c . s z c  
C . E 7 1  

i . i l E  
2.111 
i .ccc 
1 . E E t  

c , 5 5 6  
I . i t f  

C . 5 f b  
C.551 
C .Sic 
( . E 7 1  

R M  IC 

1.554 

VELl  ALPHA1 * P H I 1  
Ir 
* 

41.416 22.410 * -28.469 
41.46? 17.27t * -38.620 
41.488 12.237 * -50.782 

41.452  2.431 * -81.415 
41.451  1.292 * -65.118 

41.45C  -2.334 4 761.771 
4 1 . 4 8 t  -1.024 4 246.020 

41.411  -16.192 t 221.010 
41.461  -2C.681 * 211.619 

41.455  11.220 * -38.684 
41.44E  22.338 * -28.54C 

41.4tC 12.195 * -50.841 
41.462 7.261 * -65.236 
41.463 2.415 * -@1.476 

41.458 -7.C32 4 245.955 
41.462 -2.348 * 261.710 

41.452 -11.648 * 232.299 
41.444 -16.200 * 220.935 
4 1 - 4 3 :  -20.698 * 211.542 

41.422  22.262 * -28.623 

41.433 12.141 * -50.920 
41.436 7.224 * -65.317 
41.43t 2.386 t -01.542 

41.431 -7.C50 * 245.863 
41.435 -2.369 * 261.420 

41.425 -11.662 * 232.212 
41 .411  -16.214 * 220.849 

41.4ec  -11.640 * 232.372 

* 

t 

41.42e  17.159  -38.763 

41.4ce  -2c.717 : 211.454 
t 

VELl  bLPHA1 * PHI1 

V t L F l  

17.987 
15.768 
13.908 
12 .544  
11.816 
11.807 
12.482 
13.708 
15.325 
11.200 

11.932 
15.722 
13.869 
12.510 
11.786 
11.780 
12   -457  
13.685 
15.305 
17.183 

15.675 
13.929 
12.477 
11.758 
11.755 

13 ,666  
12.435 

15.289 
17.171 

V I C F l  

17.877 

cv  1 

13.370 
11   -495  
9.985 
8.924 
8.376 

8.877 
8.369 

11.130 
9.821 

12.691 

13.323 
11.457 

9.954 
8.89A 
8.354 

8.857 
8.349 

9.809 
11.113 
12.683 

13.276 
11.418 

9.923 
8.873 

8.331 
8.333 

9.794 
8.841 

11.100 
12.673 

cv  1 



TABLE XIII. - Continued. TABULAR DATA FOR TRAJECTORIES FROM 1.1 EARTH RADII CIRCULAR 

L C A T E  T l l H t  

314c  :22c.c  

3240.C 
3 2 E C . C  

227C.C 
22tO . c  

32so.c 
23co.c 
? ?  10 .c 

3 1 1 5  32eo.c 
15C 3260.1 

327c.c 

2 2 5 0 .  c 
33CO.c 
331o.c 
3 3 i c . c  
333c.c 
3340. C 

: * * E  33CC.( 
1OC 331C.C 

2330. C 
3 3 2 O . C  

335c.c 
3340 .C 

3 3 t C .  c 
2370.c 
2 3 E O . C  
3390.C 

184  3230.c 

32eo.c 

22eo.c 

~ _ _  

r t r 5  2 3 5 c . c  
5C 3360.C 

3 3 i C . c  

- _ -  

3 3 E O . C  
3350.C 
3400. C 
341c.c 
342c.c 
3 4 2 0 . C  
3440. ( 

Z Z d 5  34cc.c 
C 3410.C 

242C.C 
3 4 3 c .  c 
344O.C 
3450.  C 

347c.c 
34tO.C 

34EC.C 
345c.c 

_ _ _  

C\ SLH * 
il.tO * 
1 9 - 5 5  * 
17.51 * 
1 6 . t 4  * 
15.tC * 
15.87 * 
16.62 * 
17.77 * 
19.23 * 
i 2 . 5 i  * 
20.45 * 
17.14 * 1 8 . t l  * 

15. t1  * 16.12 * 

16.17 * 15.63 * 
17.14 * 
18.47 * 
22.47 * 
20.35 * 

It.C5 * 17.CC * 
15.54 * 
15.5L * 
I t . 1 2  * 
17.c4 * 
18.42 * 
22.3i  * 
i 0 . 2 t  * 
16-55 * 18.45 * 
1 5 . 5 t  * 
15.45 * 
1 5 . 5 2  * 
1 7 . C 5  * 
16.C7 * 

* 

1 5 . e 5  * 

* 

* 

1e.53 * 

* 

1t1.3e * * 
22.2;  * 
io.!@ * 
18.37 * 
1 6 . 5 2  * 
15.52 * 
1 5 - 4 2  * 
15.4 i  * 
16.C2 * 
17.C1 * 
1 8 - 3 4  * * 

f C P 1 f  T l l M E  C V  S L P  * 

OV2 

7.371 
7.3e2 

7.351 
7.356 

i .347 
i. 344 
7.342 

7.338 
7.33s 

7 . 3 3 6  

7.335 
7.345 

7.327 
7.321 

7.314 
7.311 
7.3C5 
7.308 
7.306 

7.303 
7.292 
7.284 
7.270 
7.274 
7.271 
7.265 
1.267 
7- 266 
7.265 

7.262 
7.252 
7.244 
7.238 

7.231 
7.234 

7.225 
7.227 
7.226 
7.226 

7.225 
7.214 
7.2Ct 
7.2CO 
7.196 
7.193 
7.191 

7.189 
7.185 

O V 2  

i .317 

i . l e 5  

PARKING ORBIT TO 1.1 URANUS RADII CIRCULAR PARKING ORBIT 

b l k F 2  

7.293 
i .265 
7.245 
7.23C 
7.21E 
7.205 
1.2c2 

7.19C 
7.196 

7.1e5 

7.181 
7.213 

7.157 
i.14C 
7.127 
7.117 
7.105 
7.102 
7.c97 
7. c93 

7.048 
7 .  C24 
?.Cob 
6-99.? 
6.582 
6.575 
6 . 9 6 5  
6.565 
6.562 

6.921 
6.555 

6.877 
6.896 

6.863 
t .853 
t . 8 4 6  
6.842 
6.835 
6 . 8 3 i  

7.ce1 

b.7S9 
6.773 
6.754 
6.74C 
6.73C 
6 - 7 2 ?  
6.715 
6.717 
6.718 

l I h F 2  

6 . 8 3 4  

P h i 2  * 
41.268 * 
4C.693 * 
4C.250 
39.947 * 
39.788 * 
39.774 * 
4c.177 * 
39.905 

40.587 
41.129 

42.256 * 
41.617 * 
4c.735 * 41.107 * 
4C.506 * 
4C.423 

40.694 * 40.486 

41.528 
41.043 

* 
43.226 * 
42.583 * 
42.070 * 
41.465 * 41.695 * 
41.382 * 
41.658 4 
41.446 

42.012 * 
42.504 * 

43.557 * 
44.203 * 

42.663 * 43.041 * 
42.432 * 
42.349 * 
42.416 * 
42.631 
42.990 * 
43.490 * 
45.107 * 
44.019 
44.530 * 
4 3 . 6 4 0  * 
43.407 * 
43.325 * 
43.394 * 
4 3 . 6 1 3  * 
43.978 * 
44.484 * * 

P h I 2  * 

* 

* 

* 

* 

P L P C A Z  

7C.310 
69.729 
69.291 
68.984 
68   -794 
68.710 
68.724 
68.829 
69.020 
69.297 

69.550 
70.211 

69.042 

68.425 
68.671 

60 .291 
68.259 
68.322 

68.71 3 
68.475 

68.905 
69 .573  

68.017 
60.391 

67.768 
67.633 

67.665 
67.601 

67.819 
68.061 

68.238 
68.914 

67.341 
67.719 

67.091 

66.923 
66.955 

66.988 
67.144 
67.389 

68.231 
67 - 5 4 9  
67.025 
66.645 
66.392 
66.255 

66.289 
66.224 

66.447 
6 6 . 6 9 5  

bLPhb2 

VEL2 BETA 

5.822 114.92C 
5.872 124.780 
5.912 134.t4C 
5.938 144.500 
5.950 1 5 4 . 3 6 0  
5.S47 164.220 
5.929 174.080 

5.848  193.80C 
5.896 183.940 

5.786  203.660 

5.674 11C.t34 
5.730 120.499 

5.808 140.219 
5.775 130.355 

5 .O27 150  -079 
5 -831  159  -939 
5.82 1 169.799 
5.795 179.655 
5.754 189.519 
5.699 199.379 

5.506 111.22C 
5.563 121.086 
5.60 8 130 .546 

5.660 150.666 
5.641 140.806 

5.655 170.386 
5.665 160.526 

5.629 180.246 
5.589 190.106 
5.534 19S.966 

5.401 121.673 
5.344 111.81? 

5.447 131.532 
5.480 141.393 
5.499 151.253 
5.504 161.113 
5.494 170.973 
5.469 180 - 8 3 3  
5.428 190.693 
5.373 200.553 

5.186 112.40C 
5.244 122.260 
5.290 132.120 
5 .324  141.980 

5.349  161.700 
5.344  151.840 

5.339  171.56C 

5.273 191.280 
5.313  181.420 

5.218  201.140 

VEL2 e E T b  

E C C E  

c.542 
C.54t 

c.525 
C.527 
C.53t 
C.436 
c.53t 
C.531 
C.S?E 
c .54c 

C .S4i  
c . 5 4 2  
C.5?5 

C.435 
C.437 

c .5?4 
c . 5 2 4  
C.535 
C.536 
C.53E 

C.54E 
0 -94 1 
C .S?i 
C.535 
C.523 
C.S?i 

C.532 
C.532 

c.544 
C . 5 3 t  

c . 5 4 2  
c.539 
( . < ? E  
c.933 
C.S?l 
c.53c 
C.5IC 
0 . 5 2  1 
C.522 
c.434 

c . 5 4 ;  
C.5?7 
C . S i i  
c .531 
C.5iS 
C.5232 

c.525 

C.Ci? 
C.S?C 

E C C E  

c .sze 

RH I C  

i.272 
2.107 
2 . 0 5 E  
1 . 5 4 1  
1.E.27 

c.553 
1 . c c c  

C . 4 i i  
C.5f5 
C . E S 5  

;.lis. 

2.114 
2 . 2 2 2  

2 . c c i  
1.EE7 
1.7tE 

c.se3 
c . 5 9 c  

c .556 
C.Sl7 

. ”_ 

L . : : *  

2 .229  
i .12c  
z.cc7 
1.E51 
1.772 
C.55E 

C.S56 
( . $ E ?  

c.517 

i . 3 1 5  
2 . 2 ? 5  
i . l i C  
2 . C l 2  
] . € S t  
1.77 t 
( . S 5 E  

C.5r.E 
C . 5 l t  

2 . 1 4 5  
2.241 
2.131 
2 . C l i  
I.5CC 
1.715 
C .55E 

c.45z 
c .5  16 

RP I C  

c . s e 2  

c . s e 3  

V E L l  ALPHA1 * P H I l  

41.4C1  24.660 * -24.452 
4 1.409  14.524 * -33.719 
41.413  14.478 * -44.928 
41.417  5.521 * -58.263 
41.419 4.650 * -73.739 
41.418  -C.139 * 269.507 

* 

41.416 -4.951 * 2 5 3 . ~ 5 ~  
41.411 -9.493 * 23e.337 

41.355 -18.597 * 215.636 
41.4C4  -14.072 * 225.909 

* 
41.?8C 27.C66 * -20.603 
41.388 21.898 * -29.214 

41.359  11.828 * -51.711 
41.4C1 6.924 * -66.224 
43.402  2.102 * -82.543 
41.40C  -2.641 * 260.649 
41.357  -7.313 * 244.980 
41.391  -11.92C * 231.450 
41.382  -16.470 * 220.200 

41.357  26.964 * -20.715 
41.365  21.811 * -29.325 
41.371 16.746 * -39.557 
41.376 11.768 * -51.833 
41.37f  6.873 * -66.356 
41.375 2.C60 * -82.684 

41.374  -7.346 * 244.842 
41.368  -11.952 * 231.321 
41.361  -16.503 * 220.080 

4 1 . 3 3 t  26.858 * -20.836 
41.343 21.721 * -29.447 

41.354 11.702 * -51.971 
41.345 16.669 * -39.685 

41.357  2.011 * -82.846 
41.356  -2.721 * 260.342 
41.352  -7.386 * 244.686 
41.347  -11.991 * 231.177 
41.34C  -16.543 * 219.948 

41.316 2 t . 7 4 E  * -20.565 
41.323 21.625 * -29 .580  
41.325 16.587 * -39.827 
41.336 6.755 * -66.679 
41.333 11.631 * -52.127 

41.331  1.957 * -83.029 
41.335  -2.770 * 260.158 
41.332  -7.432 * 244.512 
41.327  -12.C35 * 231.018 
41.32C  -16.589 * 219.804 

V E L l  ALPHA1 * P H I l  

41.354 1 c . e l s  * -39.443 

* 

41.377  -2.67e * 260.506 

* 

4 1 . 3 5 6   t . e l 7  * -66.508 

* 

* 

VI hF1 

18.976 
16.649 

13.024 
14.624 

11.992 
11.649 
12.019 

14.468 
13.010 

16.243 

20.115 
17.685 
15.509 

12.380 
13.695 

11.703 
11.742 
12.459 

15 .361 
13.718 

20.048 
17.628 
15.461 
13.655 
12.347 
11.677 
11.723 
12.445 
13.70 8 
15.356 

19.981 
17.570 

13.615 
15.412 

12.315 
11.652 
11.705 
12.433 
13.702 
15.354 

17.512 
19.913 

15.363 
13.574 
12.202 
11.628 
11.689 
12.424 
13.698 
15.356 

k I h F 1  

DV 1 

12.231 
14.227 

10.559 
9.292 
8.507 
8.252 
8.527 

10.433 
9.282 

11.89  1 

13.111 
15.226 

11.281 
9.817 
8.799 

8.321 
8.292 

9.835 
8.859 

11.160 

15.168 
13.062 
11.242 
9.785 
8.774 
8.273 
8.307 
8.848 
9.827 

11.155 

15.108 
13.013 
11.201 
9.753 
8.750 

8.294 
8.255 

9.822 
8.839 

11.154 

15.048 
12.963 
11 .161 

9.721 
8.725 
8.237 
8.282 
8.832 
9.819 

11.155 

DV 1 



L C b l  t T T I M E  

3 3 7 5  34CC.C 
215  34tC.C 

34iC.C 

3 4 9 0 .  C 
? * € e . (  

35CL.C 
3510.C 
3 5 i C .  ( 
3 5 2 0 . (  
254c.c 

3 4 2 5  35co.c  
i t 5  351C.C 

?CiC. (  
353C.C 
?54C.( 
355L.C 
3 5 t C .  ( 
351c.c  
35EC.C 
?55C . C  

? ' i f  2 5 5 C . (  
219 3 5 t C . C  

1 5 7 C . C  
25EC.c 
?55C. ( 
3 b C C . C  
361C.C 
362C.C 
263C.( 
3t4C.C 

E C P T E  11 I N L  

E k  S L M  * 
n 

2 2 . 1 ~  * 
2c.c' * 

* 

18.25 * 
1 6 - 6 5  * 
15.EC * 
1 5 . 3 1  * 
15.42 * 
15.51  * 
16.57 * 
~ 8 . 3 1  * * 
i Z . C E  * 
18.21 * 
16.75 * 
15.8C * 
15.33 * 
15.3E * 
15.54 * 
16.94 * 
18.25 * 
21.95 * 
1 9 . 5 i  * 

20.cc  * 

* 

18.14 * 
l t . 7 2  * 
1 5 . i f :  * 
15.2E * 
15.91 * 15.34 

1 t . 5 ;  * 
1 8 - 2 7  * * 

C b  SLM * 

D V 2  

7.189 
7.178 
1 .1 lC 
7 . 1 0 4  
7.160 

1.155 
3.157 

7.154 
7 .154 
7.154 

7.155 
7.145 
1.136 
7.130 
1.12c 
1.123 

7 .121  
7.121 

7.122 
1.121 

7.113 
7.124 

7.1C4 
7. C98 
1.C54 
1.091 

7. C 8 S  
7 . C S O  

7. C85 
1. C91 

D L2 

b I h F 2  

6.718 
6.682 
6.656 
6 .636 
6.622 
6.612 
6.606 
6.602 

6.6C3 
6.601 

6.601 
6.511 
6.543 
6.523 
6.5C5 
6.495 
t . 4 5 3  

t . 4 5 C  
t.45C 

6.493 

6.5C1 
6.464 
6.436 
6.415 
6.4CC 
6.391 

6.383 
6.384 
6.385 

L I h F 2  

6.385 

F H I Z  * * 
* 

45.525 1 
46.176 * 
45.004 * 
44.624 * 
44.391 * 
44.31C * 
44.603 * 
44.381 * 
44.974 * 
45.487 * 
47.179 4: 
46.518 * 
45.996 * 
45.615 
45.332 
45.302 * 
45.316 * 
45.602 * 
45.918 4 
46.498 * 
40.117 * 
47.518 * 
46.994 
46.613 4 
46.381 1 
46.302 4 

46.609 * 46.378 * 
46.990 * 
47.517 * * 

Fh12 * 

* 

* 

bLPhP2 

61.526 
66 .831 
66.309 
65.926 
65.612 
65 .534 
65.503 
65.569 
65 .729 
65.980 

66 .101 
6 6 . 7 9 1  

65.569 
65.184 
64.928 
64.790 
64 .759 
64 .826 
64.988 
65 .242 

66.037 
65.340 

64.418 
64.805 

64.162 
64.023 

64.06 1 
63.992 

64.224 
64.480 

bLFbP2 

VEL2 B E T  P 

5.034 112.987 
5.092 122.847 

5.173 142.567 
5.139 132.707 

5.193 152.427 
5.198 162.281 
5.188 172.147 

5.123  191.867 
5.163  182.007 

5.068  201.727 

4.886  113.514 
4.946 123.434 
4.993 132.294 
5 -027 142.154 
5.047 153.014 

5-04 .?  172.734 
5.052 162.814 

5.017 182.594 
4.977 192.454 
4.922 202.314 

4.744 114.161 
4.804 124.021 
4.851 132.881 
4.885 143.741 
4.906 153.601 
4.911 163.461 
4.901 173.321 
4.876 183.181 
4.836 193.041 
4 .781 202.901 

VEL2 B E T P  

E C C E  

c.94c 
C.5?5 
C.S?i 
c . 5 2 5  
c.527 
c .Si6 
C.526 
C.527 
( . 9 i S  
c .531 

c .5?5 
c.534 
C.5?C 
c.521 

c.525 
C . 5 . 2 t  

c.525 
C.5iC 
C . 9 i i  
C.53( 

C . S ? i  
C.9? i  

C . 9 i t  
C.525 

C.Fi3 
c.524 

c.s.24 
C . S i ?  

( . S i t  
C . 5 i E  

E C C E  

RH I O  

2 . 3 %  
2 . r 4 i  
i . 1 3 t  
i . c z i  

1.7E3 
1 .FCL 

c . s 5 1  
c .5e 2 
c.554 
c . S I 5  

Z . ? ! E  
2 . 2 5 ;  
2.141 
Z . C Z C  
1.5Ci 
1.1ec 
c .557 
C.5Ei 
c .554 
C .5  1' 

2.364 
2.2CE 
; . 1 4 t  
i .C3C 
1.511 

c .s97 
1.785 

c ,554 
C.58i  

C.514 

RH IC 

V E L l  ALPHAl * P H I  1 * * 
41.257  26.635 * -21.103 
41.384  21.526 * -29.724 
41.31C  16.500 * -39.982 
41.314  11.555 * -52.298 
41.31i   6 .689 * -66.869 
41.317  1.897 * -83.232 
41.316 -2.825 * 259.955 

41.30e -12.086 * 230.866 
41.313  -7.484 * 244.321 

41.3'21  -16.641 * 219.649 

41.275  2C.515 * -21.246 
41.286 21.423 * -29.878 
41.252 16.410 * -40.149 

41.295 6.617 * -67.077 
41.256 11.475 * -52.485 

41.259  1.832 * -83.454 
41.29e  -2.885 * 259.733 
41.255  -7.541 * 244.115 
41.25C  -12.143 * 230.661 
41.284  -16.698 * 219.484 

4 1 . 2 6 2  26.398 * -21.4Cl 
41.27C 21.317 * -30.041 

41.275 11.390 * -52.686 
41.275 16.315 9 -40.329 

41.282 1.762 * -83.696 
41.282 6.541 * -67.302 

41.278  -7.603 * 243.892 
41 -27?   -12 .205  * 230.463 
41.267  -16.762 * 219.308 

VELl  ALPHAl * P H I 1  

* 

* 

41.2e1  -2.950 * 259.493 

* 

V I  hF1 

19.844 
17.452 

13.532 
15.312 

12 .250 
11.606 
11.675 

13.698 
12.411 

1 5 . 3 6 1  

19.775 
17.392 
15.261 
13 .491 
12.21 8 
11.584 
11.662 
12.413 
13.101 
15.369 

19.705 
17 .331 
15.209 
13 - 4 4 9  
12.187 
11 -563 

12.412 
11.652 

13.706 
15.381 

V I h F l  

c v 1  

14.988 
12.912 
11.119 
9 - 6 8 9  
8.701 

8.272 
8.828 
9.819 

11.159 

14.927 
12.860 
11.077 

9.656 
8.677 
8.204 
8.262 
8.824 

11.166 
9 .821 

14.865 
12.808 
11.035 
9.623 
8.653 
8.189 

8.823 
8.254 

9.826 
11 .176 

cv 1 

8.220 



TABLE XIII. - Continued.  TABULAR DATA FOR  TRAJECTORIES FROM 1.1 EARTH  RADII  CIRCULAR 

E C P T t  T l I N E  

351c 355C.(  
1 E 4  3tCC.C 

3tlC.C 
2tiC.C 
3620.  C 
3t4C.I  
3c5O.C 
3 6 t C . C  
367C.C 
36EC.C 

3 5 4 5  r e 2 c . c  
15C 3630.C 

3t4C.C 

3 6 t O . C  
365C.C 

367C.C 
3 b E C . C  

37CO. ( 
365C.I 

3710.C 

3 5 5 5  267C.C 
I O C  36eC.C 

3 C 5 0 . C  
37CG.I 
371c.c 
37iC. I  
3 i lC.C 

3750.C 
2 7 L C . C  

37tC.C 

3645 i 7 i c . c  
5 c  273c.c 

375G.C 
37'C.C 

3 7 t C . I  
377C.C 
378C.I 
37SC.c 
3 e c c . c  
? e  IC .c 

2655 3i7C.C 
C 37EC.C 

275c.c 

38lC.C 
38 iC .C  
281C.C 
3 8 4 0 .  c 

3 8 t C . C  

3 8 c c .  r 

3e:c.C 

Lib SLM * 
iC.81 * 
18.85 0 

17.3C 4 

15.4C 4 
16.11 * 

15.56 * 
15.22 * 
1 6 - 3 7  * 
17.57 * 
IS.C€ * 
2 1 . 7 5  4 

19.71 * 
17.56 4 
l t .5E * 
1 5 . t 4  * 
15.21 * 
15.31 * 
15.51 * 
16.S4 * 
1E.32 * 

1 9 - 6 3  4 
i l . t t  * 
1 7 . E 5  4 
16-52  4 
15.55 4 

1 5 . i E  9 
15.17 * 
15.f5 * 
1 6 - 5 2  * 
18.31 * 
i 1 . 5 i  41 

19.55 * 
17.E2 4 
16.4t 4 

15.54 * 
15.13 * 
15.Ei * 
15.25 * 

1E.3C * 
16.51 4 

21.45 4 
15.47 * 
17.75 * 
l 6 . 4 C  * 
15.c5 4 

15.45 * 
15.22 * 
15.E5 * 
16.SC * 
18.3C * 

* 

* 

* 

* 

4 

* 

uv2 

7. c s 7  
i .  C87 
7. C80 
7.c75 
1.C71 
7. ( 6 9  
7.Cb8 
7.C68 
7.C7C 
7.C72 

I.CE2 

7.063 
7.C71 

1.C53 
i.C57 

7.C5C 

7.C48 
7. c45  

7.C51 
7.c45 

7. c 4 4  
7.c55 

7. c35  
7. c25 
7.C25 
7. c22  

7. c21  
7. C2I 

7.C2L 
7. C25 

7.018 
7.C25 

7. ccs  

6 .  5S9 
7.C03 

b.596 
t .  555 
6.555 
b. 557 
6 .  5 5 5  

6 . 5 5 3  
7.C05 

6.585 
6.575 
6 . 5 7 4  
t. 572 

6.571 
6 .571  

6 .  573 
6.576 

0 v2 

PARKING  ORBIT TO 1.1 URANUS RADII  CIRCULAR PARKING ORBIT 

klhF2 

6 .465  
t .376  
6.352 
t .334  

6.315 
6.322 

6.312 
6.312 
6 . 3 1 t  
6.323 

6.321 
t.56C 

C.293 

6.257 
C.272 

t.24E 
6.243 
6.242 
6.245 
t .251  

6 - 2 6 ?  

6.196 
t . 2 2 5  

t .174 
6.16C 

t . 1 4 t  
t.15C 

t . 1 4 t  
6.15C 
6.158 

t . 1 3 4  
6 . 1 7 4  

6 .  C82 
6.1C3 

b .Cb6  

-5.053 
t . c 5 4  
6.C55 
6.C6t 

t . c e 7  
6 .046  
6.C15 
5.953 
5.978 
5.96 S 
5.565 
5. SbC 
5.572 
5.583 

' r l h F 2  

6.057 

PHI2 * 
48.517 * 
47.924 * 
47.473 * 
47.170 * 
47.014 4 
47.C23 * 
47 .183  * 
47.496 4 
47.958 4 
4E.564 1 

45.558 * 
4E.37C * 
47.996 * 
47.772 1 
47.704 * 
47.792 1 

48 .431  * 
4 8 . 0 3 5  * 
4E.974 * 
5c.547 
49.902 1 

49.008 4 
48 .786  9 
48.719 * 
48.811 * 
45.058 * 
45.459 * 
50.008 * 

4 

51.560 * 
50.916 
5C.404 * 
5C.025 * 
49.805 * 
49.741 * 
45.835 * 
50.087 
5 c . 4 9 3  * 
51.048 * 
52.577 * 
51.935 1 
51.422 * 
51.047 4 
50.829 * 
50.767 * 
50.865 
51.121 * 
51.533 
52.093 * 

P h i 2  * 

* 
4 8 . 8 9 3  * 

4 

45.3a1 * 

* 

* 

bLFkA2 

6 5 . 1 0 4  
54.495 
64.038 
63.721 
63.528 
63.447 
63.469 
63.588 

64.109 
63.801 

64.204 
64.905 

63.296 
63.679 

63.045 

6 2 . 8 8 7  
62 .913  

62.961 

63 .394  
63.131 

63 .382  
64.085 

6 2 - 8 5 ?  
62.470 
62.219 
62.087 
52.061 
62.136 
62.307 
62.572 

63.23 7 
62.531 

61.617 
61.995 

61.234 
61.366 

61.210 
61.285 

61 .723  
61.456 

62.358 
61.651 
61.116 
60.736 
60.487 
60.355 

60.406 
60.331 

60.578 
60.845 

PLPkP2 

V E L 2  E E T b  

4.680 119.74C 
4.734 129.600 
4.775 139.460 

4.815 359.180 
4.802 149.32C 

4 .795  178.90C 
4 - 8 1  3 164.048 

4.714 1 9 8 . t 2 0  
4.762 18E.76C 

4.651  208.480 

4.557  115.459 
4.616 125.315 
4.664 135.175 
4.698 145.039 
4.718 154.895 
4.722 164.759 
4.712 174 . t15  

4.645  194.339 
4 . 6 8 6  184.475 

4.589  204.195 

4.485 125.906 
4.426 l l t . 0 4 t  

4.567  145.626 
4 . 5 3 2  135.766 

4.587  155.486 

4.581  175.206 
4.592  165.346 

4.514  194.926 
4.55 5  18 5 .Oh6 

4.459  204.786 

4.299  116.633 
4.35 8 126.49  3 

4.441 146.213 
4.406 136.353 

4.461 156.073 
4.466 165.933 

4.429 1 8 5 . t 5 3  
4 .388  195.513 
4.332 205.373 

4.236 127.080 
4.176 111.22C 

4.284 136.940 
4.319 146.800 
4.339 156.66C 
4.343 166.520 
4.333 176.380 

4.265 196.100 
4.307 186.240 

4.209 205.96C 

4.455  17t .793 

VEL2 E E T P  

E C C E  

c.534 
C.525 
:.Sit 
c.524 
C.522 
c . 5 2 :  
C.522 
c.524 
c . s i t  
c.525 

O.S?C 
C . 5 ? 5  

C.521 
c.524 
C.522 
C . 5 i l  
C  .si 1 
c.522 

C . C i i  
c.524 

C . 5 2 5  
c .5?4 

C . 5 i i  
C.525 

c .52c  
C.52C 
C.52C 
C . S i l  
C.523 
c.52c 

0 .52E 
C.532 

C . 5 i l  
c .524  

C .S 15 
C.51f 
( . S I €  
c . 5 2 c  

c . 5 2 5  
C . 5 i i  

C . S ? i  
c.527 
(.Si? 
c . 5 i c  
C.51E 
c.917 
C . 5 l i  

0 . 5 2 1  
C.5IE 

c.524 

L C C E  

RH IO 

i . 2 C i  
2.313 

i . C E S  
1.57 1 

1 . c c c  
].E45 

c . ss  1 
c . 5 6 €  
c . 5 3 4  
c . E e E  

2.26C 
; .?t i  

2.14; 
i . C ? C  

1.7Et 
1.51c 

c .551  
I.5EC 
c.551 
I .5  IC 

2 . 2 7 2  
2 . 2 6 4  
2 . 1 5 1  
2.c34 

l . i E 5  
1.51? 

C.SSt 
c . 5 e c  
I.55C 
C.SC5 

i . Z 7 t  
i . i c s  

i . C ? i  
2.15! 

1.75 1 
1.51: 

c . S S C  
c .575 
c .55C 
c .5c5 

2 . i 7  1 

; . ? E ?  

2.1:5 
i .C4C 
1 . 5 I E  

( . < S t  
1.752 

c .575 
I.5'5 
( . 5 C €  

RH IC 

V E L l  A L P H A 1  * PHIl 

41.256 23.643 * -25.868 
41.262 18.612 * -35.328 
43.266 13 . t5E * -46.670 
41.27C F.779 * -60.238 
41.271 3.973 * -75.921 

41.265 -5.445 * 250.906 
41.271 -C.767 * 267.250 

41.265 -1C.C69 * 236.402 
41.255  -14.646 * 224.210 
41 .252  -15.186 * 214.136 

4 1 . 2 4 2  2 5 . 5 1 6  * -22.C19 
41.248 20.918 4 -30.745 

41.256 l l .C27 * -53.656 
41.254 15.934 * -41.154 

41.2tC 6.192 * -68.415 
41.2EC 1.425 4 -84.890 
41.259 -3.278 4 258.328 

41.252 -12.524 * 229.572 
41.256 -7.925 * 242.849 

41.245 -17.C81 * 218.556 

* 

* 

* 
41.234  20.803 4 -30.932 
4 1 . 2 3 5  15.83C * -41.363 
41.243  10.933 * -53.894 
41.245 6.105 * -68.682 
41.246  1.345 * -E5.174 
41.244  -3.355 * 258.049 
41.242 -8 .000  * 242.593 
41.237  -12.598 * 229.347 
41.231  -17.157 * 218.359 

41.214  25.719 4 -22.371 
41.22C 20.684 * -31.129 
41.225  15.724 * -41.580 
41.225  10.834 * -54.146 
41.231  6.015 * -68.965 
41.232  1.259 * -65.475 
41.231  -3.437 * 257.753 
41.22E -8.C8C * 242.324 
41.223  -12.678 * 229.111 
41.211  -17.239 * 218.153 

41.iC1 25.586 * -22.557 
41.287 20.563 * -31.334 
41.212 15.613 * -41.812 

41.21t 5.519 * -69.264 
41.216 10.732 * -54.411 

41.21E -3.523 * 257.443 
41.219 1.110 * -85.793 

41.215  -@.164 * 242.042 
41.211  -12.762 * 228.f65 
41.2C5  -17.325 * 217.939 

V E L l  ALPHA1 * PHIl  

41.22i  25.849 * -22.192 

* 

* 

* 

VINFl 

18.388 
16.141 
14.200 
12.690 
11 .755  
11 -510 
11 .971  
13.037 

16.379 
14.554 

19.485 
11.135 
15 .041  
13.316 
12 .097  
11.523 
11.663 

13.794 
12.466 

15.492 

19.413 
17.072 
14.989 
13.274 
12.067 
11.505 
11.656 

13 .806  
12.470 

15.51 1 

19.340 
17.009 
14.936 
13 .231  

11.487 
12.036 

12.476 
11.651 

15.533 
13.821 

19.267 
16.945 
14. A82 
13 .188  

11 .471  
12.006 

11.648 
12.484 
13 .838  
15.558 

VIhFl  

D V  1 

13.716 
11.805 
10.218 

9.035 
8.331 

8.491 
8.150 

10.502 
9.303 

12.004 

14.672 
12.642 
10.898 
9.519 
8.586 
8.160 
8.263 
8.864 
9.895 

11.267 

12.589 
14.609 

10.855 

8.563 
9.486 

8.146 

8.867 
8.258 

9.904 
11.283 

14.545 
12.535 
10.812 
9.453 
8.540 
8.134 

8.872 
8.254 

9.916 
11.30 1 

12.481 
14.481 

10.768 
9.420 

8.122 
8.518 

8.252 

9.930 
8.878 

11.321 

cv1  



E C C T f  T T l H f  C V  SLlr * 

? i 4 5  382O.C 
215 38iC.C 

3840. C 
?85C.( 
3 E t O . C  
3870.c 
388C.C 

39CO.C 
3850.C 

3510.C 

3 i 5 5  3E7C.C 
i t 9  3880.C 

29oo.c 
2850. C 

3510.C 
3520 .C 
392c.c 

3950.C 
3940 .C 

35co.c 

3 t 4 ‘   ? S i c . (  
ilC 3530.C 

3540. ( 
355c.c 
35tG.C 
3570.C 
IS8C.C 
3990. C 
4 O C O .  C 
401C.C 

* 
* 

21.4C * 
19.40 * 
J6.34 * 17.t5 * 
15.45 * 
15.CC * 
15.2C * 
15.83 * 
16.5C * 
l8.3C * 
21.31 * 
19.32 * 
17.C2 * 
16.25 * 
15.4C * 
15-03 * 

16.85 * 15.82 * 
18.3C * 
21.23 * 
19.24 * 
17.55 * 
16.23 * 
15.3t * 
15.0C * 
15.16 * 
15.81 * 

* 

15.1e * 

* 

DV2 

6.582 
6.570 
6.562 
c. 555 
6.551 
6.944 
6.548 
6.545 
6.551 
6.554 

6.549 
6 .  56C 

6.534 
6.54C 

6.925 
6.927 
6.526 
6.527 
6.525 
6.533 

6.928 
6. $40 

6.515 
6.513 
6.5C9 
6 .  507 
C.5C6 
6.907 ~~ 

18.31 * 6.513 
16.E5 * . 6.SC9 

* 

\ IF IF2  

6.004 
5.963 
5.931 
5.40E 
5.893 
5.884 

5.883 
5 . 8 8 1  

5.89C 
5.902 

5.883 
5.525 

5.85C 
5.827 

5.803 
5.80C 
5 - 0 0 ?  
5.811 
5.825 

5.807 
5.85C 

5.774 
5.75C 
5.734 
5.726 
5.723 
5.727 
5.736 
5.752 

b I h F 2  

5.e11 

P H I 2  * * 
t 

53.596 * 
52.954 * 
52.445 * 
52.079 
51.857 * 
51.799 * 
52.160 * 
51.900 * 
52.576 * 
53.142 * 

53.978 
54.617 

53.470 * 
52.897 * 53.107 * 
52.834 * 
53.203 * 
52.939 * 
53.624 * 
54.195 * * 
55.641 * 
55.004 * 
54.494 * 
54.138 
53.930 * 
53.872 * 
53.981 * 
54.250 * 
54.675 * 
55.251 

FHl2 

* 

* 

PLPHA2 

61.449 
60.742 
6 0 . 2 0 7  
59.822 
59.579 
59.448 
59.424 

59   -67  1 
59.500 

59.939 

60.507 
59.801 
59.268 
58.886 

58.512 
58.635 

58.564 
58.489 

58.735 
59.002 

59.530 
58.828 
58.298 
57.918 
57.670 
51.547 
51.524 
57.599 
57.769 
58.035 

bLFkP2 

VEL2 EETP 

4.057 117.807 

4.166  137.527 
4.117 127.t67 

4.200 147.387 

4.225  161.107 
4.221 157.247 

4.215 176.967 
4.188 186.827 

4.090 206.547 
4.147 196.t87 

4.003 128.254 
3.942 118.394 

4.05 1 138.114 
4.086 147.974 
4.106 157.834 

4.100 171.554 
4.111 167.694 

4.032 197.274 
4.074 187.414 

3 -976 207.134 

3.892 128.841 
3 -830 118.98 1 

3.941 138.701 
3.976 148.561 

4.001 168.281 
3.995 158.421 

3.990 178.14 1 

3.921  197.861 
3.963 168.001 

3.864 207.721 

VEL2 @ E T 4  

E C C E  

C.531 
C.52C 

c.515 
C.522 

C.917 

C .5 16 
c.51t 

c.511 
C -920 
c.522 

C.S?C 
C.525 
C.52 1 

C.51C 
C.51E 

c.515 

C.51C 
C.515 

C.515 
C.Sii 

C.525 
0.924 
c .sic 
C -5  17 
C . S l 5  
C.514 
c.514 
C.915 

C . S i l  
C.51E 

E C C E  

RM IC 

> . ? a €  
i .27e 
2.161 
i.c44 
1.521 

C.556 
1.755 

C.57E 
C .54E 
c .5c7 

i .352 
2 . 2 8 2  
2.ltC 
2 .C4t 
1.522 

c .55c 
1.757 

c .S7E 
C .54E 
c . C C C  

> . ? S i  
2.28C 

i .c45 
i .17c 

1.525 
1.75E 
c .555 
c .571 

c .sc5 
c.547 

RH IO 

VELl  ALPHAl * P H I l  * * 
41.185 25.45C * -22 .750 
41.155 2C.439 * -31.548 
41.2GC 15.499 * -42.055 
41.204  10.627 * -54.686 
41.206 5.821 * -69.578 
41.2C6 1.C76 * -86.127 
41.205 -3.613 * 257.118 
41.201 -E.253 * 241.748 
41.158 -12.851 * 228.608 
41.153  -17.415 * 217.716 

41.176 25.312 * -22.950 
41.184 20.311 * -31.769 
41.189 15.381 * -42.308 
41.192 1C.518 * -54.919 
41.194 5.719 * -69.902 

41.154 -3.707 * 256.779 
41.155 C.978 * -86.476 

41.191 -8.346 * 241.442 
41.187  -12.944 * 228.343 
41.182  -11.511 * 217.486 

41.168  25.171 * -23.156 
41.174  20.181 * -31.999 
41.17E 15.26C * -42.572 

41.183 5.612 -70.241 
41.184 0.877 * -86.839 
41.183 -3 .806 * 256.426 

41.171 -17.610 * 217.249 
41.176 -13.042 * 228.068 

VELl ALPHAl * P H I l  

* 

* 

41.182  1c.405 * -55.283 

41.180 -e.443 * 241.125 

* 

V I h F l  

19.193 
16.880 
14.827 
13.146 
11.976 
11.455 
11 -646 
12.494 
13.858 
15.585 

19.119 
16.815 
14.772 
13.102 

11.440 
11 -947  

11.646 
12.506 
13.880 
15.625 

16.749 
19.044 

14.717 
13.059 
11.917 
11.426 

12.521 
11.647 

13.905 
15.648 

V I h F l  

D V 1  

12.426 
14.416 

10.723 
9.387 
8.495 

8.251 
8.110 

8.086 
9.946 

11.344 

12.371 
14.351 

10.679 
9.353 
8.413 
8.099 
8.250 
8.895 

11.369 
9.963 

12.316 
14.286 

10.634 
9.319 
8.451 
8.089 

8.906 
8.251 

9.983 
11.396 

cv 1 



TABLE XIII. - Continued.  TABULAR DATA FOR  TRAJECTORIES FROM 1.1 EARTH  RADII  CIRCULAR 

E C P l E  T T I H E  

3 1 1 5  35tO.C 
1E4 3S7O.C 

3550.C 
3580. C 

4COO . C  
4CIC.C 
4CiO.C 
4 C I C .  i 
40411. C 
40°C.  C 

5514  35SC.C 
15C 4occ .c  

402C.C 
4ClC.C 

4 c 3 c .  ( 
4C40.C 
405C.C 
4CtC.C 
4070.C 
4 c e c . c  

I 5 t ‘  4C4C.C 
ICC  4050.C 

4CtC.C 
407C.C 
4CEC.C 
4CSO. C 
41CO.C 
411C.C 
41 iC .C  
413C.C 

4C 14  4C5C.  C 
5C 41CO.C 

4110.C 
412C.C 
413C.C 
4140.C 
415C.C 
4160.C 
417C.C 
41EC.C 

4 c t 4  414C.C 
c 415C.C 

4 l t C . C  
417C.C 

4150 .1  
41EC.C 

4LCC.C 
4 ~ 1 0 . C  
4 2 2 0 .  C 
4iZO.C 

O b  SLN * 
i 0 . l C  * 
18.27 * 
1 6 . 7 i  * 
1 5 . t E  * 
1.5.cc * 
15 .44  * 15.CC * 
16.32 * 
1 7 . t c  * 
19.17 * 
2l.CC * 
19.05 * 
17.35 * 
16.11 * 
15.27 * 
14.55 * 
1 5 . l t  * 
15.E5 4 

18.4C * 
I 6 . S t  4 

iC.52 * 
18.5E 4 
17.35 4 

16.Ct * 
15 .24  8 

14.53 * 
15.14 * 
16.57 * 15.E5 * 
18.42 0 

20.E4 * 
18.SC 4 

16.Cl  * 
17.27 * 

14.5C 4 
15.2C * 
15.13 * 
15 .85  * 
16 .SE * 
18.44 4: 

2c.75 * 

15 .S t  * 
17.21 * 
1 5 . l t  * 
14 .81  4: 
15.1.2 4: 

16.55 * 
l 8 . 4 t  4 * 

* 

4 

4 

* 

* 
18.e:  * 

15 .e5  4: 

O b 2  

6 . 5 1 0  
6.520 

6 .  502  

6 . 8 5 4  
6 .  € 5 3  
6 .893  
6.  E55 

6.5C3 
6.  e98  

6 .513  
6.901 
6 .  E 5 3  

6 .  e82 
6.  E86 

6.  8 8 1  
6 .  e80 

6 . e 8 4  
6 .  889  

6 .883  
t.ES5 

6. E69 

6 .  862  
6.  € 6 5  

6.   E62 
6 .  € 6 4  

6.e72 
6 .  E67 

6 . E 7 8  
6.  E67 
6 .  e58  
6 .  E52 

6 .  E46 
6 .  e4E 

6 . 6 4 6  

6.E51 
t .  E47 

6 .  E56 

6 .  E51 
6 .  6 6 3  

6 .  E42 
6 .836  
6 .  € 3 2  
6 .  8 3 0  
6.E30 

6. E41 
6 .  E36 

0 b 2  

6.e97 

6 .  eeo 

c .  e75 

b.e32 

PARKING  ORBIT TO 1.1 URANUS RADII  CIRCULAR  PARKING  ORBIT 

b t N F 2  

5.775 
5.737 
5.7c5 

5 .677  
5 . 6 8 5  

5.672 

5 .681  
5 .674  

5 .694  
5 .714  

5.705 
5.745 

5.672 
5.648 
5.632 

5 .623  
5.624 

5 .635  
5.656 

5.637 
5 .681  

5.6C3 
5 .579  

5.556 
5.564 

5.561 
5.554 

5 .573  
5 . 5 S i  

5 .573 
5 . t l I  

5.514 
5.53.5 

5.450 
5 .45c  
5.456 

5.53c 
5.51C 

5.557 
5.51 1 

5 .452  
5.476 

5 .436  
5 .42E 
5 . 4 2 t  
5.436 
5 .45c  
5.472 

b l h F 2  

5.62e 

5.49e 

P H I 2  

56 .009  * 
55.437 * 
55.C08 * 
54.128 * 
54 .605  * 
54 .634  * 
5 4 . 8 3 0  8 
55 .184  $ 

55 .692  1 
56.347 * 
57.C28 * 
5 6 . 4 0 4  4: 
55 .511  li 
55.561 * 
55 .329  5 

55.365 * 
55.445 
55.727 
56.165 * 
56.754 9 

58.054 1 
57 .436  * 
5 6 . 9 4 4  4 
56 .598  * 
56.405 4 

56 .371  4 
5 t . 5 0 0  1 
56 .779  I 
57 .222  * 
57 .814  4 

55 .c73  5 
58 .461  4: 

57.635 * 
5 7 . 9 7 7  4 

57.446 4 

57 .416  4 

57 .547  * 
57 .840  * 
58.279 
50 .875  4 

bC.095 * 
59 .490  * 
59 .014  4 
58 .673  4 

50 .597  * 
58.461 * 

55.344 4 

5Y.Y35 * 
4 

PHI2  4 

4 

I 

* 

t 

4 

5e .488  * 

5e.892 * 

bLFHP2 

57.835 
58.437 

5 7 . 0 8 3  
57 .389  

56 .900  
56 .834  
56 .862  

57 .205  
56.987 

57 .521  

51 .39  1 
58 .081  

56.507 
56 a 8 7 4  

56 .145  
56 .269  

56 .212  
5 6 . 1 3 3  

5 6 . 3 8 4  
5 6 . 6 5 1  

57 .021  
56 .335  
55 .827  
55.464 

55 .107  
5 5 . 2 2 9  

55.087 
5 5 . 1 7 1  
5 5 . 3 4 0  
55 .604  

55 .930  
55.251 
5 4 . 7 4 5  
54 .387  
54.157 
54 .037  

54 .090  
54 .017  

54 .523  
5 4 . 2 6 4  

5 4 . 1 2 6  
54 .798  

53.277 
53 .624  

5 2 . 9 3 3  
53 .051  

52 .984  
52 .913  

53 .144  
53 .405  

b l F t b 2  

VEL2  E E T P  

3.789 124.560 
3.845 134.420 

3.914 154.14C 
3.887 144.28C 

3.925 164 .000  
3.92 i 17  3.86C 
3.903 183.720 

3.818  203.440 
3.868  193.580 

3.75?  213.30C 

3.747  130.139 
3.686  120.215 

3 .830  149.859 
3 .796   139 .995  

3.849  159.719 

3.841  179.439 
3 .852   169 .575  

3.813 185 .299  
3.770 199 .159  
3.712 209 .015  

3 . 5 8 4  120 .866  
3 .645  13C.726 
3.694 140 .506  
3.725 15C.446 

3 .151  170 .166  
3 .748  1 6 0 . ? 0 t  

3 .711  189 .886  
3.739 180 .026  

3 .668  199 .746  
3.610 209.606 

3.548 131 .312  
3 .485  121 .457  

3.596 141 .17?  
3.631 1 5 1 . 0 3 ?  
3 .650  160 .89?  
3.65 3 170 .753  
3.640 1 8 0 . t 1 7  
3.612 190 .473  
3 .569  200 .332  
3.51C 210 .193  

3 . 3 9 1  122.04C 
3.453 131.900 
3 . 5 0 2  141.76C 
3.536 1 5 1 . t 2 0  
3.555 161.480 
3.559 171.340 
2.546 181 .200  
3.517 191 .060  

3.415 210.780 
3 -47 3 200   -92C 

VEL2 e E T b  

ECCE 

C.525 
c.92 1 
C.517 
C.515 
C.513 
c . 5 1 3  

c .5 16 
C.514 

c .515  
c .522  

c .922  
c . s i 7  

C.515 
C.5 lE 

c . 5 1 2  
C.513 

c .512  

0 . S l i  
c.514 

( . S i c  

c . 5 ; t  
C.521 
C . 5 l i  
c .514  
C.512 
C.512 
C.512 
c .514  

C.515 
c . 5 1 t  

c . 5 i c  
c .sic 

C . 5 I t  
c .513  
c . 5 1  I 
c .911  
c . 5 1 1  
c .513 
C . 5 1 5  
C.515 

C . 5 2 5  
C . S E C  
C.515 
C . 5 l i  
c . 5 1 1  
C.SIC 
C . 5 1 1  
C.512 
C . 5 1 5  
C.5lE 

E C C E  

RH 10 

2.343 
2 . i 2 E  
i.lCS 
1 . 5 E t  
I .EtC 
C.555 
C.587 
C . S t 2  
C . 5 2 5  
( . E 7 7  

; . : S t  
2.286 
> . I t €  
2.C4C 
1.52 1 

c . S 5 4  
1.79C 

c .572 

c.5c 1 
c .544 

2 . L C 2  

2 . 1 7 1  
i .c45 
1.525 
1 .755  
c .554 
c .575 
c .543 
C . € S $  

i .4Ct  
2 .252  
2 . 1 7 i  
i .C5 1 
1 -5.24 

c . 5 5 4  
1.755 

C.574 

C . E S . 5  
C .542 

2.41C 
2 . i S t  

2 . C f Z  
2 . 1 7 t  

1 . 5 2 t  

C.95‘ 
1 . 7 s t  

C.574 
C . 541  
( . E 5 7  

RC IC 

2 . z e s  

V E L 1  ALPHAl  * P H I l  

41.164  22.450 * - 2 7 . 7 6 0  

4 1 - 1 7 ?   1 2 . 6 2 3  * -49 .157  
41.165 17.503 * -37.477 

41 .171  3 .048  * -79 .080  
41.176 7 .806  * -63 .103  

41.175 -6 .313  * 247 .507  
41 .17 t  -1 .657  * 264 .031  

41.171  -1C.929 * 2 3 3 . 7 7 3  
41 .167  -15 .512 * 2 2 1 . 9 5 4  
41 .161   -20 .071  * 212.187 

41.155  24.725 * -23.854 
41 .160   19 .754  0 -32.808 
41.165  14.848 * -43 .527  

41.17C 0.500 * -88 .195  
4 1 . 1 6 5  5.225 * -71 .534  

4 1 . 1 t 5  -4 .177 * 255.123 
4 1 . 1 6 t  -@.811  8 239 .975  
41.162 -13 .408  * 2 2 7 . 0 9 5  
41.157 -17 .979  * 216 .432  

41.146 24.575 * -24.C76 
41 .151  15.618 * -33.058 

41.15E 9 .886  * -56 .747  
41 .155  14.721 * -43.816 

4 1 . l b C   5 . 1 1 1  * -71 .913  
41-16C  C.389 * -88 .594  
41.155  -4 .284 * 2 5 4 . 7 4 6  
41 .157  -8 .517 4 239 .635  
4 1 . 1 5 ?   - 1 3 . 5 1 6  * 226 .803  
41 .148   -1E .089  * 216 .180  

4 1 . 1 4 2  19 .478  4 -33 .317  
41 .137  24.431: * -24 .305  

41.15C 9 .763  4 -57 .095  
4 1 . 1 4 i  14 .590  * -44 .115  

41.152 0.275 * - 8 9 . 0 0 5  
41.151  4 .9S3 * -72 .305  

41 .151  -4 .396 * 2 5 4 . 3 5 2  

41 .144  -13 .627 * 2 2 6 . 5 0 2  
41 .135   -18 .2C3  * 2 1 5 . 9 2 2  

* 

* 

4 1 . 1 6 e   l c . c o 7  * -56 .412  

* 

* 

4 1 . 1 4 e   - 9 . ~ 2 7  * 239 .289  

* 
41.129  24 .275 * -24 .540  
4 1 . 1 3 4   1 9 . 3 3 7  * -33 .583  
41 .13E  14 .458 * -44 .422  
41 .141  9 .636 * -57 .454  
41 .141   4 .@72 0 -12 .709  
41.143  0 .158 $ - 8 9 . 4 2 8  
41 .142   -4 .511  * 2 5 3 . 5 4 7  

41 .136   -13 .741  * 226 .198  
41.14C  -5 .141 * 2 3 8 . 9 3 0  

‘ 1 . 1 3 1   - 1 8 . 3 2 1  * 215 .659  

V E L 1  ALPHAl  * P H I l  
* 

V I  hF1 

1 5 . 6 0 2  
1 7 . 7 6 4  

1 2 . 3 6 1  
1 3 . 7 5 8  

1 1 . 5 5 8  
1 1 . 4 5 1  
12 .039  
13 .208  
1 4 . 8 0 4  
1 6 . 6 9 1  

16.55 1 
1 8 . 8 2 1  

1 2 . 9 3 0  
14 .549  

1 1 . 8 3 8  
11 .404  
1 1 . 6 8 1  
1 2 . 6 0 1  
14 .021  
1 5 . 7 9 0  

16 .485  
18 .745  

12 .887  
1 4 . 4 9 3  

11 .810  
11.393 
11 .686  
12 .621  
14 .051  
1 5 . 8 2 9  

18.668 
16 .417  

1 2 . 8 4 4  
1 4 . 4 3 7  

11 .383  
1 1 . 7 8 3  

1 1 . 6 9 3  
1 2 . 6 4 1  
14.083 
15 .869  

1 8 . 5 9 1  
1 6 . 3 5 0  
14 .381  
1 2 . 8 0 1  
1 1 . 7 5 6  
1 1 . 3 7 4  

1 2 . 6 6 4  
1 1 . 7 0 1  

14 .117  
15 .912  

W I h F l  

ov 1 

13 .179  
11 .358  

9 .866  
8.785 
8.185 
8 - 1 0 7  
8.542 

10.705 
9 .435  

12.266 

1 2 . 1 4 5  
14 .092  

10 .498  
5.220 
R.392 
8 .072  
8 .276  

10 .075  
8 . 9 6 7  

11.513 

12 .093  
14.026 

10.453 
9 .187  

8 .064  
8.372 

8.2811 

1 0 . 0 9 9  
8.982 

11 .545  

1 3 . 9 5 9  
1 2 . 0 3 h  

9 . 1 5 4  
8.351 
8.057 
8.285 

10.125 
8.998 

11.579 

13.892 
11 .980  
10 .363  

9 .121  

8.050 
8 .331  

9 . 0 1 5  
8 .791  

1 0 . 1 5 1  
11 .615  

cv 1 

10 .408  



03 
03 

f C b T €  T T l H t  

4114 4150.C 
1 1 5  42CC.C 

421C.C 

4210.C 
422C.C 

4250.C 
42LO.C 

42CO.C 
427C.C 
42tC.C 

4 1 t 4   4 2 4 0 . c  
it5 4250.C 

42tO.C 
4 i 7 c . c  
42CO.C 
42SC.C 
p 3 C O . C  
4310.C 
422C.c 
4230.C 

.c ;1 r   425c .c  
215 43CO.C 

421c .c  
42iO.C 
4 2 1 0 . C  
434c.c 
4 3 5 c .  e 
4360.C 
4?7C.( 
43EO.( 

L b  S L C  * * 
* 

i O . t l  0 

l8.7C * 
17.14 
15.51 * 
15.13 * 
14.Et * 
1 5 . E 5  * 15.11 * 
17.CC * 
18.4E * 
i c . 5 5  * 
18.65 
17.CE * 
1 F . f t  * 
15.1C * 
14.e4 * 
15.11 * 
1 5 . E t  * 
17.C2 * 

* 

1 8 . 5 1  * * 
2 0 . 5 1  * 
18.62 8 
17.Ci * 
15.82 * 
15.CC * 
14.E2 * 
1 5 . E i  * 15.1C * 

18.52 * 17.CL 8 

* 
f C L l E  T l l H €  C L  S L C  * 

DV2 

6 .e3c  
6. E4E 

6.  E28 
6 .  E21 
6.E17 
6.616 
6.  e16 
6 .   e l 8  
6 .  E22 
t .  E27 

6 .  €23 
6 .  E34 

6.EC7 
6. e14 

6 .  E02 
6. eC4 

6 .  ECZ 
6. EC4 
6 . e C 8  
6. e14 

6.E21 
6 .809 

6.154 
6.EC1 

6.751 
6.789 
6.189 
6.792 
6.796 
6.EC2 

D v2 

LlFiF.2 

5.499 
5.453 

5.353 
5.41E 

5 .37c  
5.371 

5.37c 
5.37e 
5.354 
5.417 

5.444 
5 . 3 5 8  
5.362 
5.336 
5.321 
5.314 
5.315 
5.324 
5 .341 
5.365 

5.345 
5.352 

5.284 
5.3c4 

5.261 

5.272 
5.263 

C.25C 
5.316 

L I h F 2  

5.266 

Ph12 * 
t * 

61.114 * 
60.521 1 
60.043 * 
55.710 * 
55.530 * 
59.507 * 
59.646 * 
59.945 * 
6C.399 * 
61.002 * 
62.131 * 
61.539 * 
6 1 .  C73 * 
60.752 * 
6C.571 
60 .553 
60.695 * 
61.454 * 
60.997 * 
62.058 * 
63.145 * 
62.561 * 
62.106 * 
61.783 * 
61.611 
61.597 
61.743 * 
62.047 * 
62.507 * 
63.113 1 

t 
FH12 * 

* 

* 

bLPkA2 

53.628 
52.961 
52.417 
52.133 
51.911 
51.796 
51.775 
5 1.844 
51.998 
52.242 

51.770 
52.419 

51.290 

50.736 
50.947 

50.623 
50.603 

50.816 
50.668 

51.052 

50.535 
51.171 

50.062 
49.737 
49.527 
49.416 
4 9 . 3 9 4  
49.455 
49 .596 
49 .822 

bLFkA2 

V E L i  E E T b  

3.299  122. t27 
3.362  132.487 

3.445  152.207 
3.411  142.347 

3.464  162.061 

3.454  181.781 
3.467  171.927 

3.426 191.647 
2.381 201.507 
3.321 211.367 

3.211 123.214 

3.324 142.934 
3.214 133.074 

3 -358 152.794 
3.377 l 6 i . t 5 4  
3 . 3 8 0  172.514 
3.366 182.374 

3.292  202.094 
3.337  192.234 

3.232  211.954 

3 -127  123.80 1 
3.190 133.661 
3.239 143.521 
3.274 153.381 
3.293 162.241 
3.295 172.101 
3.282 182.961 
3.252 192.821 
3.207 202.6R1 
3.147 212.541 

VEL2 E E T b  

E C C E  

C .5 15 
C.5 i4  

C.512 
c.515 

(.SIC 
C . S C C  
(.SIC 
C . 5 1 1  
C.Sl4 
C.51E 

C . 5 2 2  

C.514 
c.511 

c.5c5 
C.5CS 

c . 4 c s  
C . 5 1 1  
C .S 14 
C . 5 1 7  

C.911 
(.Si? 

c . 5 1 2  
c.91c 

C.5CE 
c .5cs  

C.SIC 
c.5c5 

c .s 13 
( - 5 1 7  

E C C E  

c . s l e  

RH I C  

2.414 
2 . 2 5 5  
2.175 
i.CS4 
1.521 
1.757 
c . 5 9 I  
c .57 :  
c .54c 
C.E5C 

i . 4 1 i  
i .3C 1 
i . 1 E I  
2 . C 5 C  
1.S2E 

C .59? 
1.ccc 

c . s 7 i  
c .s35 
(.E54 

:.Ai( 
i . 3 0 4  
: . I € :  
2 .C51 
1 . S i E  
1.ccc  

c .57 1 
c ,552 

c.53e 
c . e s 3  

RH 10 

VEL1 ALPHA1 * P H I l  * 
* 

41.122  24.126 -24.780 
41.127  15.154 * -33.855 
41.131  14.321 * -44.742 
41.134 5.5C7 * -57 .824 
41.135  4.747 * -73.126 
41 .13 t  C.C37 * -89.862 
41.134  -4.629 * 253.531 
41.132  -5.259 * 238.562 
41.128  -13.860 * 225.882 
41.124  -18.441 * 215.392 

41.115  23.571 * -25.027 
41.12C  15.C47 * -34 .138 
41.124  14.182 * -45.069 
4 l . l 2 t  5.376 * -58.203 

41.128  -0.C86 * 269.688 
41.127  -4.751 * 253.106 
41.125  -9.381 * 238.186 
41.121  -13.983 * 225.561 
41.11t  -1E.566 * 215.117 

41.1CE 23.814 * -25.279 
41.113  18.898 * -34.427 

41.120  9.240 * -58.598 
41.111  14.C42 * -45.4C5 

41.121  -0.213 * 269.228 
41.121  4.45C * -73.997 

41.120  -4.876 * 252.671 

41.114  -14.109 * 225.233 
41.11C  -18.695 * 214.837 

VEL1 ALPHA1 * P H I l  

8 

41.12e  4.620 * -73.556 

* 

41.11e  -9.505 * 237.802 

* 

V I h F l  

18.513 
16.282 
14 .324 
12.758 
11 .729 
11.365 

1 2  -689 
11.711 

14.153 
15.957 

18.435 
16 .213 
14.267 

11.703 
12.715 

11 .358 

12.715 
11.722 

16.005 
14 .191 

16.144 
18.356 

12.672 
14.209 

11.677 
11.352 
11 .734 
12.743 

16.054 
14.232 

\ I h F l  

o v 1  

13.824 
11.923 
10.317 

9.0R7 
8.312 

8.298 
8.045 

io. 1 8 0  
9.034 

11.652 

13.756 
11.865 
10.271 
9.055 
8.292 
8.039 

9.054 

11.691 
10.211 

13.688 
11.807 
10.225 

9.022 
0.273 
8.035 
8.315 

10.243 
9 .076 

11.733 

cv 1 

8 . 3 ~  



ECbT f 

4245 
184 

4 i E 4  
I50 

r : : 4  
I C C  

4 I E 4  
5 c  

r r 2 c  
C 

T T l H L  

432c.c 
4330.C 
4340.  C 
4350.c 
43tC.C 
427c.c 
43E0.C 
425c.c 
44CO.C 
4410.c 

4 3 t c . c  
437c.c 
43EO.c 
4390.C 
44cc.c 
4410.C 
4420 .( 
443c.c  

445C.( 
4440. C 

441C.C 
442C.C 
442c.c 
4440 .C 
4450.C 
44tC.C 
447c.c 
44CO.C 

45cc.c 
44%. c 

4 4 1 0 . t  
446C.C 

445c.c 
44EC.( 

4 5 c c .  c 
4510.C 
452c .  c 
4530.C 
4540 . C  
4 5 5 0 .  C 

451c.c 
45iO.C 
45?C. c 
4540.C 
45cc.c 
4 5 t 0 .  C 
457c.c 
45EO.C 
455C.( 
46CC.C 

11 1 H t  

TABLE XIII. - Continued. TABULAR DATA FOR TRAJECTORIES FROM 1.1 EARTH RADII CIRCULAR 

PARKING ORBIT  TO 1.1 URANUS RADII CIRCULAR PARKING ORBIT 

C V  SLH * 
21.43 * 
19.43 * 
17.7C * 
15.33 * 1 6 - 2 0  

14.5C * 
14-86 * 
15.45 * 
16.45 * 
17.81 * 
ic.3c * 
18.43 * 
16.88 * 
15.71 * 
14.8C * 15.cc * 
15.12 * 
15.53 * 
11.14 
18.6.5 * 
20.22 * 
18.37 * 
I t . 8 2  * 
15.66 * 
14.57 * 
14.7s 

15.55 * 
1 5 . 1 ?  * 
17.16 * 
18.70 * 
i c . 1 4  * 
18.30 * 
1 6 . l t  * 
15.62 * 
14.54 * 
14.78 * 
1 5 - 1 2  * 
15.56 * 
17.15 
18.7? * 
2C.C6 
18.23 * 
16.71 * 
15.5E * 
14.71 * 
14.92 * 
15.1' * 
15.5E * 
18.77 * 1 7 . 2 i  * 

Ll SLP 

* 

* 

* 

* 

* 

* 

0 v2 

6.e19 
6.806 
6.756 
6.788 
6.783 

6 . 1 8 0  
t . l E 1  

6.782 
6 .785  
6.791 

6. 8C4 
6.792 

6.117 
6.183 

t .774 
6.772 
6.773 

6.180 
t. 776 

6.787 

6.753 
6.781 
6.772 
6 . 7 6 6  
6.162 
6.761 
6.762 
6.765 
6.77C 
6.771 

6.182 
6.710 
6 .  762 
6 .  756 

6.751 
t .752 

6.752 
6.755 
6. lCC 
6.768 

6.761 
6.772 

6.752 
6.746 

6.141 
t .  142 

6.742 
6.746 
6.151 
6 .  755 

0 L? 

b I  hF2 

5.3 85 

5.25C 
5.331 

5.255 
5.239 
5.22E 
5.226 
5.232 
5.241 
5.27C 

5.322 
5.274 

5.213 
5.239 

5.19E 
5.192 

5.2C6 
5.155 

5.226 
5.254 

5.22 6 
5.276 

5.152 
5.167 

5.146 
5.152 

5.145 
5.162 
5.183 
5.212 

5.1 85 
5.232 

5.14.5 
5.123 

5.102 
5 . l C E  

5.12C 
5.106 

5.173 
5.142 

5.152 
5.144 
5.107 
5.081 
5.Cbt 
5.C61 
5 . C 6 6  
5.0EC 
5.1C3 
5.136 

l I h F 2  

PHI2 * * 
63.530 * 64.160 * 
63.015 * 
62.634 * 
62.395 
62.307 * 
62.380 
62.611 * 
63.000 * 
63.538 * 
64.518 * 
63.952 * 
63.510 * 
63.205 * 
63.053 I 
63.C49 * 
63.208 * 
63.524 * 
64.607 * 
63.993 * 

65.523 * 
64.967 * 
64.238 * 64.532 * 
64.084 * 
64.250 
64.C88 * 
64.565 
65.040 * 
65.654 1 

66.524 * 
65.977 * 
65.259 I 
65.550 

65.115 * 
65.127 
65.290 * 
65.611 * 
6 6 . C 8 3  4 
66.696 * * 
67.519 * 
66.982 

66.280 4 
66.564 * 
66.145 * 
bb.155 * 
66.331 * 
66.648 * 
61.121 * 
67.734 * 

P h l 2  t 

* 

* 

* 

bLFIlP2 

50.644 
49.928 

49.008 
49.394 

48.747 
48.596 
48.534 
48.554 
48.652 
48.830 

48.728 
49.333 

48.285 
4 1   - 9 1 6  
41.774 
47.675 
47.655 

47.845 
47.713 

48.058 

47.401 
47.987 

46.913 
46.670 
46.483 
46.382 

46.411 
46.360 

46.533 
46.731 

46.035 
46.6CO 

45.337 
45.624 

45.152 
45.049 
45.028 
45.07  1 

45 .361 
45.180 

45.172 
44.630 
44.237 
43.962 

43.687 
43.780 

43.653 
43.650 

43.188 
43.950 

bLFkP2 

VEL2 e E T b  

3.035 119.520 
3.105 129.380 
3.161 139.240 
3.20 3 149.100 
3.225 158.96C 
3.239 168.820 
3.233 178.680 
3.211 188.54C 

3.120  208.26C 
3.173  198.400 

3.082  134.959 
3.019  125.099 

3.164  154.679 
3.130 144.819 

3.183  174.299 
3.181  164.539 

3.168  184.259 

3.091  203.975 
3.138 194.115 

3.029  213.839 

2.942  125.686 
3.00 5 135.546 

3.087 155.26t 
3.054 145.406 

3.105 165.126 
3.106 174.986 

3.013 204.566 
3.060 194.706 

2.951 214.426 

2.933 136.133 
2.869 126.212 

2.981 145.992 
2.014 155.853 

3.032 175.573 
2 . 0 3 2  165.713 

2.986 195.293 
2.939 205.153 
2.876 215.012 

2.800 126.860 
2.863 136.720 
2.912 146.580 
2.945 156.440 
2.961 166.300 
2.962 116.16C 
2.946 186.020 
2.915 195.880 
2.867 205.14C 
2.804 215.600 

VEL2 P E T b  

3.091 1 8 4 . ~ 6  

3.017 l a c . 4 3 2  

E C C E  

C.519 
C.525 

C.515 
C.511 
c.5c-i 
C.5CE 
C . 5 C E  
c.5cs 
c.511 
C.515 

0.51C 
c.52 1 

0.5C5 
c.512 

C.5CE 
c . s c 7  
c . 5 c e  
C.5IC 
c.512 
C . 5 l i  

C.516 
c . 5 2  1 

C . 5 l i  

C . 5 C l  
c . 5 c s  

c .5c7  
C . S C i  
c .5c5 
C.512 
C . 5 1 6  

<.sic 
c . 5 1 5  
c . 5 1  I 
C.5CE 
C . 5 C i  
C.SCb 

c.5c5 
C . S C i  

C.516 
C.512 

C . 5 2 C  
C.914 

C.5CE 
C.51C 

c.5cc 
C . S C t  
C . 5 C i  
c . sc5  
c . 5 1 2  
C.516 

E C C E  

R M  ID 

i .47C 
i . I b i  
2 - 2 4 >  
2.115 
1 .5s1  

c .59E 
I . E t C  

C.5E2 
c.555 
C.514 

2.202 
2.415 

2.175 
i .c52 
1  .523 

c .55 1 
I.COC 

c . S t 5  
c.524 
C . E E E  

2.42; 
i .?C4 
; . ] E l  
2 .c54 
1 . 5 2 2  

c . ss  1 
1 . ccc  

C . 5 6 E  
C . S ? ?  
C . E E t  

2 . 4 2 :  
i .?Ct  
; . ] E ;  
i . c 5 4  
1 . 5 2 2  

c .St7 
c . 5 s c  

( . S I ;  

1 .cnc 

c . e E 5  

2.?CE 
2.427 

i .C55 
; . ] E 2  

1.524 
1 .ccc 
c.55c 
c . 5 C t  
C.52C 
C . E € ?  

RH IO 

VEL1 ALPHA1 * PHI1 

41.1C1 26.C5E * -21.613 
41.1C7 21.121 * -30.067 
41.111 16.242 * -40.151 

41.116 6.650 * -66.727 
41.114 11.420 * -52.294 

41.117 1.527 * -83.038 
41.116 -2.752 * 260.088 

41.112 -12.011 * 230.670 
41.115 -7.396 * 244.311 

4 1 . l c e  -16.606 * 219.322 

41.105  18.449 * -35.334 

41.111 e.815 * -59.871 

* 
41.1CC 23.35C * -26.053 

41.105  13.~505 * -46.485 

41.112  4.C74 * -75.431 
41.11?  -0.623 * 267.142 
41.111  -5.282 * 251.278 
41.105  -5.S10 * 236.591 
41.10t  -14.514 * 224.216 
41.1C1  -19.104 * 213.983 

41.C95 18.296 * -35.642 
41.055 23.189 -26.321 

41.1C? 13.459 * -46.846 
41.105 8.674 * -60.291 
41.107 3.S37 * -75.903 
41.1C7 -0.157 * 267.257 

41 . IC? -1C.042 * 236.193 
41.1C6 -5.414 * 250.823 

41.1CC -14.648 * 223.878 
41.055 -19.241 * 213.694 

41.054 18.141 * -35.958 
41.085 23.C25 * -26.594 

41.0$7 13.31C * -47.217 
41.10C E.531 * -60.725 

41.101 -0.893 * 266.763 
41.1C1 3 .75E * -76.385 

41.10C  -5.549 * 250.361 
41.05E  -1C.177 * 235.790 
41.C54  -14.785 * 223.535 
41.050  -15.381 * 213.402 

41.085  22.860 * -26.873 
41.08s 17.983 * -36.280 
41.052  13.159 * -41.596 
41.055 E.385 * -61.167 
41.09t 3.657 * -76.877 
41.09 t  -1.C32 * 266.257 
41.095  -5.686 * 249.893 
41.09?  -1C.315 * 235.380 
41.085  -14.925 * 223.187 
41.085  -19.524 * 213.106 

VEL 1 ALPHA1 * PHI1 

* 

* 

* 

4 

V I N F l  

19.421 
17.115 
15.044 
13.310 
12.050 
11   -408  
11.470 
12.209 
13.499 
15.186 

18.133 
15.946 
14.044 
12.551 
11.612 
11.349 
11.791 
12.849 
14.374 
16.222 

18.C53 
15.876 
13.987 
12.509 

11.346 
11.588 

12.881 
11.801 

14.419 
16.277 

15.806 
17.573 

13.930 
12.467 
11.566 
11.344 
11.825 
12.916 
14.465 
16.333 

15.736 
17.893 

12.426 
13.R72 

11.343 
11.544 

11.844 
12.952 

16.391 
14.514 

V I h F l  

C V I  

14.615 
12.625 
10.899 

8.550 
9.514 

8.075 

8 -610 
8.121 

9 .   6 6 3  
11.016 

11.642 
13.496 

8 - 9 2 9  

8.032 
8.225 

8.357 
9.157 

10.357 
11.873 

11.585 
13.427 

10.048 
8.897 

8.030 
8 . 2 0 8  

9.182 
8.370 

10.393 
11.919 

10.094 

11.527 
13.358 

10.003 
8.865 
8.191 

8.383 
9.209 

10.431 
11.966 

13.289 
11.469 

9.957 
8.834 
8.175 

9.236 
8.397 

10.470 
12.014 

cv 1 

8.029 

8.028 



CD 
0 

t L P l t  T l l M €  

4 4 8 4  45tO.C 
? I 5  4 5 i C . C  

45EO.C 
4 5 5 c .  C 
46CC.C 

46 iC.C 
461C.C 

4t2C.C 
4t4C.C 
4 t .Lc .c  

4 ! Z 4  4 t l C . C  
i t 5  462C.C 

462C.C 
4t4C.C 
4 t 5 C . C  
46tC.C 
467C.C 
46EC.C 
4 c 5 c . c  
47CC.C 

L S e r  4 t t C . C  
2 1 5  467C.C 

46EC.C 
4690.  C 
4 7 c c . c  
471C.C 
47iO.C 

474C.C 
472c.c 

415c.c 

E C P T f  T l l M f  

C L  SLM * * 
4: 

1 8 . l t  * 
15.5E 4 

1 6 . t 5  * 
1 5 . 5 '  * 
14.85 * 
14.76 * 
16.CC * 
15.15 * 
17.25 * 
1 8 . E i  Q 

I5.CC * 
18.05 * 
16.6C * 
15.5C * 
14.El e 
14.75 * 
1 5 . 1 5  * 
I6.Ci 
17.25 * 
1 8 . € t  * 
I S . € ?  * 
18.03 * 
16.C5 * 
15.4 t  Q 

14.E5 Q 

14.15 * 
15.1.5 Q 

16.C5 4 
17. 2 2  * 
18.51 * 

C b  SLH * 

0 

* 

* 

0 v2  

6.763 

6.143 
6. 751 

6.733 
6.737 

6.733 
t . 7 3 2  

t . 7 2 7  

6.151 
6.142 

6.754 
6 .  743 
6.134 
6. 72e 
6.725 
6. 724 
6.125 
6.729 
6.735 
t . 7 4 3  

t. i 4 6  
6 .  735 
6.726 
6.720 
6.717 
6.116 

6.721 
6.717 

6.727 
6.736 

DL2 

b l h F 2  

5.154 
5.1C5 
5.06E 
5.C42 
5.021 
5.C23 
5.C28 
5.043 

5.101 
5.067 

5.11E 
5.C6E 
5.031 

4 .951 
5.cc5 

4.986 
4.993 
:.oat 
5.034 
5.C65 

5.C84 
5.034 
4.956 
4 . 5 7 1  
4 . 5 5 t  
4 .953 
4.955 
4.976 
5.002 
5.   c3s 

L I hF2 

FI-I2 4 
1 
1 

6 8 . 5 0 9  * 
67.981 1 
67.572 4 

67.173 * 67.296 1 

67.183 4 
67.356 * 
67.690 * 
68.153 1 
68.765 0 

68.975 4 
65.492 * 
68.575 * 
68.306 4 
68.180 * 
68.208 P 

68.376 * 
68.710 * 
65.180 * 
65.790 4 

9: 

7C.469 1 
69.963 * 
69.311 4 
65.572 8 

69.220 * 65.191 * 
69.400 * 
65.728 1 

7C.817 * 
70.204 * 

PHI2 * 

d 

* 

PLPkP2 

43.702 
43 .186 
42 .812 
42.552 
42.369 
42.285 

42 .264 
42.251 

42.356 
42.495 

4 1 . 7 0 3  
42.190 

41.351 
41.105 
40.943 
40.843 
40.816 
40.818 
40.884 
40.998 

40.638 
40.18 1 
39   -85  2 
39.622 
39.469 
39.375 

39.330 
39.329 

39.366 
39.445 

BLPtb2 

VEL2 e C T A  

2.733 127.447 
2.796 137.307 
2.845 147.167 
2.878 157.027 
2.994 166.887 
2.895 176.741 
2.879 186.607 
2 .846 196.46 1 
2.799 206.327 
2.735 216.187 

2.670 128.034 
2.733 137.894 

2.814 1 5 7 . t 1 4  
2.782 141.754 

2.83 1 167  -474 
2.831 177.?34 

2.782 197.054 
2.815 187.194 

2.669 216.774 
2.733 206.914 

2.67 3 138  -48 1 
2.610 128.621 

2.721 148.341 
2.754 158.201 

2.770 177.921 
2.770 168.061 

2.753 187.781 
2.720 197.641 
2.671 207.501 
2.606 217.361 

VEL2 e E T P  

E C C E  

C . 5  15 
C.514 
c - 5  IC 
C . S C i  
c . 5 c t  
c . s c 5  
C.5Ct 
C . S C E  
C.511 
C . S l t  

c.515 
0.917 
c .5cs 
0.5C7 
C.5CL 
( . S C 5  
c . 5 c t  
C . S C E  

c.515 
( . ' i l l  

C . 5 1 f  
0.913 
c .9c5 

c . 5 c 5  
C.5C6 

C.SC4 
c.5c5 
C.5CE 
c.511 
C.915 

E C C €  

R H l C  

2.4?C 
i . ? C S  
2.182 
i . C S C  
1.522 

C . S @ S  
1 .ccc 

c . 5 6 E  

C . E €  1 
c.s25 

2.211 
2 . 4 1 2  

i . C 5 t  
1.522 
C.955 

c . 5 t 4  
C.92.E 
( . € I C  

2 . 4 2 4  
2.312 
2 . l E t  
i -056 
1 .si3 
C .-is5 
( . S E E  
< . s t 3  
C .52C 
C . E ? E  

R H  IC 

; . l e t  

c . s e s  

VEL 1 ALPHAl Q PHIl * * 
41.08C  22.693 Q -27.157 
41.C84  17.823 * -36.610 
41.08E  13.006 * -47.983 
41.09C  E.237 * -61.619 
41.091  3.513 * -77.377 
41.051  -1.174 Q 265.743 
41.090  -5.828 * 249.413 
41.08f  -1C.455 * 234.968 
41.085  -15.067 Q 222.835 
41.08C  -15.670 * 212.8C6 

41.C7t 22.524 * -27.447 
41.080 17 .662 * -36.946 

4 1 .08 t  e.086 * -62.082 
4 1 - 0 8 :  12.S51 * -48.380 

41.087  3.365 * -77.896 
41.087  -1.318 * 265.222 
41.086  -5.972 * 248.926 
41.083  -1C.600 * 234.545 
41.08C  -15.213 Q 222.478 
41.C7t  -15.819 * 212-5C2 

41.012  22.354 * -27.742 
41.076  17.499 Q -37.290 

41.082  7.934 * -62.555 
41.075  12.693 * -48.785 

41.C83  -1.465 Q 264.688 
41.C83  2.216 * -78.420 

41.Ce2  -6.117 * 248.437 
41.075  -1C.747 * 234.118 

41.072  -15.969 * 212.198 
41.076  -15.361 * 222.119 

VEL1  ALPHAl * P H I l  

* 

* 

* 

V I h F l  

15.666 
17.812 

13.815 
12 .385 
11.522 
11 .344 
11.865 
12.989 
14.564 
16 .451 

17 .731 
15.595 
13.757 
12.344 
11.502 
11.345 
11.888 
13.028 
14.616 
16.513 

17.649 
15.524 
13 .699 
12 .303 
11.482 

11 .911 
11.348 

13.069 
14.670 
16.576 

V I  LF1 

c v 1  

13.220 
11.411 
9.911 
8.803 
8.159 

8.413 
8.029 

10.510 
9.265 

12.fl65 

13.150 
11.352 

9.856 
8.772 
8.144 
8.030 

9.796 
8.429 

10.552 
12.117 

13 .081 
11.294 

8.741 
9.820 

8.032 
8.129 

9.327 
8.447 

10.596 
12.169 

c v  1 



TABLE XIII. - Continued. TABULAR DATA FOR TRAJ!'C'l'ORIrS FROM 1.1 EARTH RADII CIRCULAR 

4 t f 3  
15c  

41C2 
I C C  

4 i S 1  
5C 

46C2 
C 

E C b l  L 

T T  I M E  

47cc.c 
465C . C  

47iC.C 
471C.C 

47?0.C 
474c.c 
415C.c 
47ec.c 
4770.C 
47EC .C 

474c.c 
473C.C 

47tC.C 
4i5C.C 

47EC.C 
477c.c 

47SC.C 
48CC. c 
4810.C 
4 e 2 c . ~  

47EC.C 
47sc.c 
48CC. c 
481C.C 
4 e i O . C  

4840.  C 
483C.C 

4850.C 

487C.C 

4E3C. ( 
484C.C 
485C.C 
4EtC.C 

48EC.C 
4E1C.C 

49CO. C 
4850 .C 

451c.c 
49iC.C 

4890. C 
4 f € C .  t 

4SIC.C 
49cc  .c 

492C.C 
49iO.C 

4540.C 
4950 .( 
4560.C 
4970.C 

11 I M E  

4 a t c . c  

C k  SUM * 
iG.11 * 
I d . 8 C  * 
17.17 * 
15.85 * 
15.Ct * 
14.1 i  * 
14.51 * 
15.55 * 
I t .1C * 
18.15 * 
19.t? * 
17.8 t  * 
15.37 * 
16.41 * 
14.fC * 
14.75 * 
1 5 . 2 1  * 
16.14 * 
17.45 * 
1 5 . C t  * 

17.15 * 
19.55 * 
16.3C * 
15.32 * 
14.7E * 
14.75 * 
15.23 * 
17.45 * 16.17 * 
19.11 * * 
19.47 * 
1 7 . i ?  * 
16.31 * 
14.7 t  * 
15.3C * 
14.75 * 
15.24 * 
I6.2C * 
17.5:  * 
15.16 * * 
19.4C * 
17.6 t  * 
16 .26  * 
15.2t  * 
14.75 * 
14.75 * 
1 6 . 2 2  * 15.2 t  * 
17.5E * 
19.22 * 

C k  SLW * 

* 

* 

* 

* 

UV2 

6.748 
6.135 
6.724 
6.717 
6.713 
6.711 

6.714 
6.711 

6.715 
6.127 

6.724 
c.135 

t .  715 
6.710 
6.7C7 
t .  7C6 

6.712 
6.7C8 

6.715 
6.728 

e. 125 
6.717 
e. 7c5 
6.7C3 
6.7CO 
6.695 
C. 7C1 

6.113 
6.7C6 

6.  122 

6.711 
6. i 2 2  

6.7C2 

6 . t 5 4  
t . t 5 7  

6.693 
6.695 
6.7CC 

6.  117 
t .7c7  

6 .  i l 6  
6.705 

6.651 
6.656 

6.688 
6.6e8 

6 .  t 9 0  
6.CS5 
6 .  lC2 
6.712 

0 k 2  

PARKING ORBIT TO 1.1 URANUS RADII CIRCULAR PARKING ORBIT 

bINF2 

5.c33 
5.09C 

4.590 
4.555 
4.935 
4 .531 

4.945 
4.532 

4.568 
5.ooc 

5.C37 
4.987 
4.55c 
4.925 
4.912 
4.9c5 
4.517 
4.535 
4.564 
5.003 

5.CCE 
4.958 
4.921 
4.896 

4.880 
4.883 

4.885 
4.5C8 
4.538 
4.975 

4.58C 
4.53c 

4.868 

4.854 
4.  e55 

4.88? 
4.863 

4.556 
4.514 

4.905 
4.955 

4.841 
4.868 

4.825 
4.83C 

4.835 
4.860 
4.852 
4.935 

k l h F 2  

4.853 

PHI2 * * 
71.416 * 
70.429 * 
70.869 * 
7C.110 
69.927 * 
69.888 
70.007 * 
70.259 * 
71.210 * 7C.664 * 

* 
71.789 * 
71.303 * 
7C.932 * 
7C.688 I 

70.627 * 70.585 * 

71.156 * 7C.825 * 
71.634 
72.245 1 

72.275 * 72.749 * 

71.677 * 71.913 * 
71.580 * 
71.627 * 
71.820 
72.164 

12.243 * 

73.238 * 73.701 * 

72.659 * 
72.886 

72.567 
72.619 * 
72.815 
73.154 * 
73.635 
74.234 * * 
74.645 I 
74.193 * 
7?.@51 * 
73.547 * 73.632 * 

73.801 * 73.603 * 
74.141 
74.615 * 
15.219 * 

* 

72.637 * 
1 

* 
 PHI^ * 

blPHA2 

39.291 
39.794 

3 8 .  665 
38.925 

38.486 
38.369 
38.288 

38 .280 
38.270 

38.323 

37.988 
38.390 

37.699 
37.495 
37.357 
37.267 
37.203 
37.193 
37.206 
37.249 

36.380 
36.746 

36.118 
35.932 

35.712 
35.802 

35.652 
35.606 
35.598 
35.610 

35.066 
34.738 
34.504 
34.337 
34.215 

34.055 
34.125 

33.999 

33.925 
33.948 

33.064 
33.350 

32.859 
32.711 

32.507 
32.598 

32.426 
32.350 

32.196 
32.276 

E L P I - b Z  

VEL2 @ETA 

2.534 124.240 
2.605 134.200 
2.660 144.06C 
2.700 153.920 
2.724 163.180 
2.731 173.640 
2.722 183.50C 
2.697 193.360 
2.655 20?.220 
2.597 213.080 

2.598 139.779 
2.535 129.915 

2.645 149.639 
2.676 159.495 

2.689 179.215 
2.691 165.355 

2  -67  1 189.075 
2.637 198.939 
2.587 208.799 
2  -52 1 218  -659 

2.545 140.366 
2.482 130.506 

2.623 160.086 
2.592 150.226 

2.637 169.946 
2.635 179.806 
2.617 189.666 
2.582 199.526 
2.532 209.386 
2.465 219.246 

2.433 131.093 

2 -54  2 150 -813 
2.495 140.953 

2.573 160.673 
2.587 170.533 
2.585 18C.393 
2.566 190.257 

2.479  209.973 
i .531  200.113 

2.413  219.833 

2.387  131.t80 
2.449 141.540 
2.495 151.400 
2.525 161.260 
2.539 171.120 
2.537 180.980 

2.482 200.700 
2.517 19C.840 

2.430 21C.560 
2.363 220.420 

VEL2 EETP 

E C C E  

( . S i c  

C.5IC 
C . 5 1 5  

c.5c7 

C.5C4 
c .5c5 

c.9c5 
C . 5 C t  
c . s c 5  
C.51: 

C.512 
c.511 

C.5Ct 
c .sc1  

c . s c 4  
c.5c4 
c.5c5 
C . S C i  
c.511 
c.51: 

C . 5 l i  
C.912 
C . 5 C E  
c .5c5 
c .sc4 
c.5c4 

c .sc 7 
c.5cc 

C.911 
C.515 

C . 5 l t  
c.511 
c .sc1  
c.5c5 
c .5c:  
C.SC? 

0.5C7 
c . s c 5  

c.511 
c.515 

c.5 1t 
c.511 
c .5c7 
c.sc4 
C . S C 3  
c . 5 c 3  
C.5C4 
C.5Cl 
c . 5 1 c  
c.515 

E C C E  

R M I O  

i -45 1 
2 -972 
2. i4E 
i .115 
1 . S E I  

c .555  
] . E 5 1  

c .57 t  
C.515  
c .5c 1 

i . ? C E  
i . 4 3 1  

i . 1 E I  
2 .c : c  
1.515 
c .59s 
c .58C 
c . s t  c 
c .522 
[.E72 

2 . 4 3 i  
2.3C5 
2 . 1 1 1  
i . c 4 s  

c .555 
1.515 

C.51t 
c .555 
c .52 1 
( . e 7 1  

i -434 
i . ? l C  

2 .c45 
i . l E :  

C . S S E  
1.51' 

( .SEE.  

C .5 15 
c . 5 5 1  

[ . E 6 5  

2 . 4 3 5  
i .311  

i .c45 
i . l E i  

c .55E 
1.912 

C.SE4 
c.557 
c . 5 1 1  
(.E67 

R M l O  

VEL1 ALPHA1 * PHI l  

41.067  24.559 * -23.952 
41-072  19.684 * -32.159 

41.C78 1O.CE3 * -56.029 
41.C8C 5.349 * -71.015 
41.08C 0.653 * -87.631 
41.C75 - 4 . C l l  * 255.623 

41.C75 -13.273 * 227.268 
41.071  -17.885 * 216.451 

41.067  21.87t * -28.553 
41.C71  17.033 * -38.296 
41.074  12.237 * -49.987 
41.076  7.407 * -63.965 
41.C71  2.775 * -79.982 
41.017  -1.502 * 263.111 

41.074 -11.181 * 232.882 
41 .07 t  -6.551 * 246.996 

41.061 -2C.412 * 211.328 
41.C71 -15.798 * 221.C85 

41.064  21.702 -28.903 
4 1 . 0 t e  16.P65. * -38.659 
41.011  12.C76 * -50.416 
41.073  7.329 * -64.464 
41.C74  2.621 * -80.531 
41.074  -2.C55 * 262.561 
41-07?  -0.704 * 246.490 
41.07C -11.333 * 232.450 

41.063 -2C.570 * 211.017 
41.067 -15.553 * 220.719 

4 1 - 0 6 1  21.527 * -25.219 
41.065 16.696 * -39.029 

41.C7C 1.170 * -64.973 
41.C68 11.912 * -50.854 

41.C71  2.464 * -81.089 
41.C71  -2.205 * 262.003 
41.C65  -6.858 * 245.981 
41.067  -11.489 * 232.011 

41.06C -2C.732 * 210.703 
41.064 -16 ,111 * 220.352 

41.C55  21.35C * -29.540 
41.062  16.526 * -39.406 
41.Ct5  11,746 * -51.3CO 
41.C67 7.C08 * -65.491 
41.Ct8  2.306 * -81.656 
41.068  -2.366 * 261.438 
41.066  -7.C15 * 245.468 
41.064  -11.647 * 231.570 
41.061  -16.271 * 219.579 
41.057  -20.895 * 210.388 

Y E L l  ALPHA1 * PHIl 

* 

41.075 14.e.50 * -43.314 

41.c7e  -e.651 * 240.319 

* 

* 

* 

* 

* 

V l N F l  

18.677 

14.478 
16  -45  1 

12.010 
11.771 

11.571 
11.317 

12.477 
13.897 
15.68  1 

15.329 
11.427 

12.194 
13 .541 

11.433 
11.367 
11.991 
13.198 
14.835 
16.167 

15.258 
17.345 

12.155 
13.484 

11.416 
11.373 

13.243 
12.019 

14.893 
16.835 

17.263 
15.187 

12.116 
13.427 

11.381 
11.400 

13.290 
12.045 

16 e904 
14   -952  

17 .181 
15.116 
13.?71 

11.385 
12.07R 

11.389 

13.338 
15.014 
16.975 

V I h F l  

12.079 

ov 1 

13.967 
12.064 
10.441 

9.174 
8.343 
8.009 
8.195 
8 . 8 7 3  
9.977 

11.423 

12.890 
11.133 

9.695 
8.658 
8.094 
8.045 

9.428 
8.507 

10.730 
12.331 

12.821 
11.075 

9.651 
8.629 

8.950 
8.082 

8.528 

10.777 
9.462 

12.388 

12.751 
11.017 
9.606 
8.600 

8.056 
8.070 

8.550 

10.825 
9.499 

12.441 

12.681 
10 - 9 5 9  

8 -572 
9.562 

8.059 
8.062 

9.536 
8.573 

12.507 
10.875 

cv 1 



L C P T  E T T  IME 

4 L 5 3   4 9 i c . c  
315  493c.c 

455c  .( 494c . c  

49tC.C 
4 5 l C . C  
45EO.( 
4550.C 
5 c c c  .c 
5010.C 

4%:  45iC.C 
2 6 5  4 S E O . C  

4550 .C 
5 c c 0  .( 
5ClC.C 
5020. C 
5c2c.c 
5 c 4 c .  c 
5 C 5 0 . C  
5C60.C 

4553 5 c i c . c  
215 503C.C 

505C. C 
5040.t  

5CtO.c 
5070.c 
5CCC.C 
sc5c.c 

5110.C 
51oo.c 

C L  SLM * * 
4 

21.3c * 
l ' i . 3 2  * 
17.6C * 
16.21 * 
15.23 * 
14.72 * 
15.2.E * 
14.15 * 

1 7 . 6 2  * 
16.21 * 

21.21 * 
19.25 * 
17.54 * 
1 6 . l t  * 
1 5 . i c  * 
1 4 . i 2  * 
3 4 . 7 6  * 
15.3C * 
16.30 * 
1 7 . t I  * 
21.13 * 
19.17 * 
17.47 * 
16.11 * 
1 5 . l i  * 
14.70 * 
14.7t  * 
15.32 * 
1 6 - 3 4  * 

* 

* 

DL2 

6.711 
t .  726 

6. 695 
6.651 
6.686 
6. 6@3 

6.685 
6 . 6 8 3  

6.657 
6.650 

6. 706 
6.72C 

6. 6 9 4  

6 .681 
6.686 

6.678 
6.618 
6 .6@0 
6.686 
6.653 

6.716 
6.701 

6.681 
6.690 

6.676 
6.613 
6.674 
6.676 
6.682 

L L b T E  T l l M E  C L  SLM * Ok2 

L I h F 2  

4.955 
4.931 
4.881 
4 .  844 
4.815 

4.8C6 
4.  EC7 

4 . e l 6  

4.872 

4.913 
4.905 
4 .855  
4.821 
4 .791 
4 .785 
4.185 
4.796 

4.85:. 

4 .552 
4.888 

4.801 
4.83f 

4.765 
4.777 

4 .765 
4.777 
4.8C1 
4 . 8 3 i  

L l h F 2  

4 . 8 3 e  

4.819 

PHI2 * * 
1 

76.109 * 
75.580 * 
74.808 * 75.140 * 
74.591 * 
74.518 * 
74.578 * 
74.779 1 
75.119 * 
75.591 * 
11.022 1 
76.506 * 
75.156 * 
76.078 4 

15.553 t 

75.545 * 
75.481 1 

75 .748  * 
76.087 * 
7.5.556 

I 
77.925 1 
77.423 * 
77.007 * 

76.434 t 
16.500 I 

16.502 * 
77.046 * 76.707 I 

77.512 * * 
PHI2 * 

I 

76.695 I 

bLFkb2 

31.946 
31.601 
31.359 
31.185 
31.056 
30.953 
30.860 
30.167 
30.669 
30.562 

29.823 
30.108 

29.625 
29.484 
29.375 
29.280 
29.185 
29.080 
28.958 
28.815 

28.241 
28.017 

27.758 
27.669 
27 ,583 

27.366 
21.218 
27.038 

bLPbb2 

27.866 

27.485 

VEL2 BETA 

2.266  122.401 
2.343  132.261 

2.451  151.987 
2.405 142.127 

2.48 1 161.847 
2.495 171.707 

2.472  191.427 
2.49 1 18  1.56 7 

2.436  201.287 
2.384 211.147 

2.30?  132.854 
2.226  122.994 

2.365  142.714 

2 -440 16 2.43 4 
2.410  152.574 

2 - 4 5 ?  112.294 
2.449 182.154 
2.429 192.014 
2.393 201.814 
2 .341 211.134 

2.189 123.581 
2.266 133.441 
2 .327 143.301 
2.372 153.161 

2.414 172.881 
2.40 1 163.02 1 

2.410 i 8 2 . 7 4 1  
2.390 192. t01  

2 .301 212.321 
2.353 202.461 

VEL2  eETb 

E C C E  

C.521 
c.515 
C.5IC 

c . 5 c 4  
C . S C 7  

C.SC? 
C.5C3 
c.5c4 

C.5IC 
C.5Ci 

c.515 
( . S i 1  

c.51c 

c.5c4 
C.SC6 

c .5cz 
c .5C? 
c .sc4  
C . S C i  
C.51C 

C.515 
( . S i c  

C.51C 
C.SC6 
c .sc4 
c . s c i  

c .sc4 
(.SC2 

C.51C 
c . s c 7  

E C C E  

R M I O  

i . 5 s t  
i . 4 3 t  
2.311 

i .c4 f 
2 . 1 € >  

C S 5 E  
1.511 

c .5E4 
c . 9 5 t  
C.51C 

i . 5 5  f 

i.312 

2 .c47 
> . 1 E i  

1.51C 
c .SSE 
c .983 
C.555  
C - 5  14 

; .Et(  
i - 4 3 5  

2 . 1 8 1  
2.212 

i . C 4 t  
1 .SCS 

C . S E Z  
c ,557 

C .5 13 
c.954 

P V I C  

2 . 4 2 e  

V E L l  ALPHA1 * P H I l  * 
* 

41.052 26.036 * -21.549 
41.056 21.172 * -25.866 
41.06C 16.353 * -39 .789 
41.C62 11.579 * -51.754 
41.064 6.845 * -66.018 

41 .065 -2 .526 * 260.865 
41.C65 2.145 -82.232 

41.064 -1.174 * 244.949 
41.C61 -11.808 * 231.126 
41.C5@ -16.434 * 219.605 * 
41.054 20.992 * -30.198 
41.05C 25.85C * -21.837 

41.C57 l t . 1 8 0  * -4C.179 
41.CbC 11.410 * -52.217 
41.0C2 6.679**  -66.555 
41.062  1.982 * -82.816 
41.C62 -2.687 * 260.287 
41.061  -7.335 * 244.426 
41.054  -11.970 * 230.618 
41.05t  -16.599 * 219.228 * 
41.c4e  25.662 * -22.130 
41.052  20.811 * -30.536 
41.055  16.004 * -40.577 

41.C55  6.512 * -67.101 
4I.CCC  1.817 * -83.409 

41.059  -7.499 * 243.899 
41.CtC - 2 . @ 5 1  * 259.702 

41.057  -12.135 * 230.228 
41.054  -16.766 * 218.849 

V E L l  ALPHA1 41 P H I l  

41 .c5e 11.239 * -52.68a 

* 

V I h F l  

19 .313 
17. C99 
15.045 
13.314 
12 .041 
11.370 
11 .399 
12.111 
13 .388 
15.076 

19 .282 
17.016 
14.974 
13.258 
12.004 
11.351 
11 .411 
12 .145 
13.439 
15 .141 

19.190 
16.933 
14 .903 
13.202 

11.344 
11.96E 

11.423 
12.180 
13.491 
15.206 

V I b F 1  

ov 1 

14.574 

10.901 
12.611 

8.544 
9.518 

8.048 
8.069 
8.597 
9.575 

10  -9   26 

12.541 
14.494 

10.843 

8.516 
9.474 

8.038 
8.077 
8.622 
9.615 

10.979 

14.413 
12.471 
10.785 
9.431 
8.489 

8.087 
8.029 

8.648 

11.032 
9.656 

c v 1  



TABLE XIII. - Continued. TABULAR DATA FOR TRAJECTORIES FROM 1.1 EARTH RADII CIRCULAR 

f C P T L  T l l M t  

4 5 E t  5 C t C . C  
1 E L  E C 7 C . C  

5C5L .c  
508C. C 

51CC.C 
511c.c 
51iC.C 
512C.C 
514C.C 
515c.c 

5C22 505C.C 
I5C 51CC.C 

512C.C 
511c.c 

512c.c 
5140.C 
515c.c 
51 to .c  
517c .c  
518O.C 

5 C i I  E14C.( 
1 O C  5150.C 

5 1 t C . C  
517C.C 
518C.C 
5150.C 

5210.C 
52co .c 

522C.C 
523C.C 

51; :  515C.( 
5 C  52CO.C 

52IC.C 
E2iO.C 
52tC. t  
524C.C 
5250.C 
5260.C 
521C.C 
52eo.c 

5 1 7 3  524C.( 
C 5250.C 

52CC.C 
5210.C 
52EO.C 
525C.C 
53CO.C 
5310.C 
5320.1 
5330.C 

C L  SLM * 
2 o . c i  * 
18.2C * 
1 6 . t 7  
1 5 . 5 2  * 
14.84 * 
14.67 * 
15.82 * 
15.c1 * 
17.CE * 
1 8 . t l  * 
iC.51 * 
18.5E * 
17 .31  * 
15.99 * 
15.cs * 
14.tE * 
14.15 * 
15.4c * 
1 6 . 4 5  * 
1 7 . E i  * * 
iC . t?  * 
18.91 * 
17.25 * 
15.54 * 
15.C.5 * 
14.61 * 
14.EC * 
16.45 * 
15.42 * 
17.5: * 
iC.74 * 
18.8? * 
17.15 * 
15.SC * 
14-66 * 15.0s * 

15.45 * 
14.81 * 
16.54 * 
17.98 * 
i o . c c  * 
1 8 . l t  * 
17.12 * 
15.01 * 
15.85 * 

14.@2 * 
14.65 * 

16.5E * 15.48 * 
18.04 * 

* 

* 

* 

* 

* 
L t P T E  T I I M E  CL SLH * 

D V L  

t .  7 c 5  
6.692 

6 .675  
6.t82 

6.61 1 
t.tlC 
6.672 
6 . 6 7 6  
6 .  t 8 3  
6.692 

6 . 6 5 5  
6.7CS 

6.675 
6 . 6 8 3  

6.67C 
t. 6 6 8  
6.668 
6.671 

6 . 6 8 5  
t . 6 7 7  

6 .  105 
6.651 

6.612 

6.664 
6 . 6 6 1  

6 . 6 6 5  

6.614 
6 .  6 6 8  

6. 683 

6.687 
6.7C2 

6.616 
6 . 6 6 8  
6.663 
6.661 
t .662 
6.665 

6 . 6 8 0  
6.671 

6.C98 
6.684 
6.613 
t. c t 5  

6 . 6 5 8  
t.66C 

6.655 

6 . 6 6 5  
6.663 

6.~518 

D b2 

6 . t e o  

PARKING ORBIT TO 1.1 URANUS RADII CIRCULAR PARKING ORBIT 

k l h F 2  

4.9c4 

4. E04 
4.847 

4 . 7 7 3  
4.756 
4.751 
4.758 
4.777 
4.807 
4.85C 

4.523 

4.81C 
4.86C 

4.174 
4.75C 
4.74C 
4.741 
4.755 
4.781 
4.818 

4.843 
4.SCC 

4.753 

4.134 
4.157 

4.724 
4.126 
4.74C 
4.767 
4.80.5 

4.  827 
4.851 

4 . i 4 2  
4.778 

4.715 
4.705 
4.712 
4.727 
4.755 
4.755 

4.876 
4.813 
4.764 
4.728 

4.696 
4.7C5 

4 . 6 5 5  
4.715 

4.185 
4.744 

b I h F 2  

PHI2 * 
18.279 * 
77.829 * 
77.473 * 
77.227 * 
71.111 * 
77.104 * 
71.253 * 
77.529 * 
77.934 1 
78.460 * 
75.138 * 
18.660 * 
78.265 
77.912 * 
77.795 t 
71.744 * 
78.C37 * 71.824 

78.381 * 
78.848 9 

80.018 * 
79.554 
79 .171  * 
18.889 * 
78.719 * 
18.674 * 
78.972 * lE .758 * 
19.315 * 
75.718 * 

80.438 * 80.888 

19.195 * 8C.067 1 

79.633 * 
79.594 * 
79.896 * 79.681 * 
8C.237 * 
8C.696 * 
81.748 * 
81.313 * 
80.953 * 
80.690 * 
80.537 * 
80.503 * 
80.593 * 
81.148 * 80.809 * 
81 .603  * 

PHI2 * 

* 

* 

t 

* 

bLPkA2 

26.823 
26.680 
26.582 

26.430 
26.506 

26.341 
26.227 
26.078 
25.891 
25.66 I 

25.462 
25.593 

25.379 
25.319 

25.184 
25.259 

25.079 
24.937 
24.748 
24.509 

23.606 
23.673 

23.573 
23.546 
23.507 

23.329 
23.438 

23.169 

22.668 
22.95 1 

21.136 
21.736 
21.751 
21.758 
21.739 
21.678 
21.563 
21.384 
21.134 
20.806 

19.848 
19.786 

19.959 
19.918 

19.905 
19.959 

19.183 

19.302 
19.585 

18.926 

bLPkP2 

VEL2 e E T P  

2.276 135.02C 
2.208 129.161: 

2.32E 148.88C 
2.365 158.14C 
2.385 168.COO 
2.388 178.46C 
2.375 188.320 
2.346 198 . I80  

2.241 217.900 
2.301 208.040 

2.147 124.e75 
2.223 134.739 
2.282 144.595 
2.326 154.459 
2.353 164.319 
2.365 174.179 
2.359 184.035 

2.300 203.755 
2.338 193.899 

2.246 213.619 

2.193 135.326 
2.118 125.466 

2.252 145.186 
2.295 155.046 
2.322 164.906 
2.332 174.766 
i.327 184.626 
2.305 194.486 
2.267 204.346 
2.213 214.206 

2.091 126.053 
2.165 135.913 
2.224 145.773 
2.266 155.633 
2.293 165.492 
2.303 175.353 

2.274 195.013 
2.297 185.213 

2.182 214.793 
2.236 204.933 

2.068 126  -640 
2.141 136.500 
2.199 146.360 

2.266 166.080 
2.241 156.220 

2.269 185.800 
2.241 195.66C 
2.208 205.520 
2.154 215.380 

VEL2 @ E T 4  

2.276 175.940 

E C C E  

C.512 
C . 5 1 7  

c . s c 7  
C.5C4 

C.5Ci 
c.5c3 

C.5CI 

C . S C €  
c.5c.L 

c.512 

C.514 
c . s i c  

c . s c s  
c . s c 9  

c . 5 c i  
C.SC? 

C.SC4 
c . 5 c i  

c.511 
c . so7  

C.512 
c.515 

c.5cs 
0.5C L 
0 .SC? 
C .5C2 

0.5C4 
C.SC2 

0.511 
c.5c7 

0 .513  
C.515 

c.5cs 
C -90 E 

c.sc2 
c.5c2 

c.5c4 
c.sc2 

C.5Cl 
c.511 

0.513 
c.515 

c .sc5  
C . S C E  

c . 5 c i  
c . s c i  

c .sc i 
c .5c4 

0 . 5 1 1  
c.sc7 

E C C E  

R H I O  VEL1 ALPHA1 * PHI1 V I h F l  O V 1  

i . 4 5 f  41.045 22.983 * -26.582 17.922 13.315 
i . ? l 1  41.052 18.160 * -35.828 15.781 11.506 
2.244 41.055 13.379 * -46.953 13.918 9.993 
i.11C 41.057 8.637 * -60.326 12.455 8.856 

1.COC 41.055 -C.149 * 267.277  11.298  7.995 

* 

1.574  41.05e 3.930 * -75.886  11.540  8.112 

c.551  4 
[ . S t €  4 
c.522  4 
C . € E I  4 

2 . 5 5 6  4 
2.434  4 
i . 2 c e  4 
2 .174  4 
; . ( ? E  4 

c .55 t  
1 .E55 

C . S E C  

C.5CE 
c .55c 

2.434 
2.551 

i . 3 C t  
2.113 
i . C ? i  

c .59c 
] . @ s f  

C.575 
c .945 
C.5CC 

2.435 
i.55€ 

i . 3 c c  
z.173 
i.C?C 
1.esc 
c .556 

c .541 
c .sc4 

2 . 5 5 5  
2.425 

2.172 
i . 3 C t  

i . c24  

(.$Sf 
].E54 

C.577 
C.54t 
c . s c i  

R M  I D  

c.57e 

* 
1.045 25.161 * -22.526 
1.049  20.321 * -31.467 
1.052 15.524 * -41.686 

1.057 6.C47 * -68.640 

41.05t  -7.957 * 242.441 
41.051  -3.309 * 258.071 

41.C51  -17.230 * 217.820 
41.054  -12.595 * 228.994 

41.044  24.971 * -23.230 
41.048  20.137 * -31.820 
41.051  15.346 * -42.1123 

41.055 5.875 * -65.210 
4 1 - 0 5 ?  10.593 * -54.5C8 

41.055 1.187 * -85.686 
41.055  -3.478 * 257.474 
41.054 -8.126 * 241.909 
41.052  -12.765 * 228.542 
41.049  -17.403 * 217.439 

41.042  24.779 * -23.539 

41.045 15.165 * -42.527 
41.052 1C.417 * -55.011 
41.051 5.702 * -69.789 
41.054 1.016 * -86.306 

41.052 -8.296 * 241.374 
41.C53 -3.648 * 256.873 

41.05C -12.931 * 228.087 
41.047 -11.578 * 217.051 

41.041  24.587 * -23.852 
41.045 19.766 * -32.541 
Ll.04E  14.904 * -42.958 
41.C5C 10.240 * -55.522 
41.C52  5.528 * -70.376 
41.052  0.843 * -86.933 

41.051  -8.469 * 240.835 

1.055 1c.767 * -54.014 

41.057  1.356 * -1x.074 

* 

* 
41.046  19.952 * -32.178 

* 

41.052  -3.820 * 256.267 

41.049  -13.111 * 227.631 
41.046  -17.755 * 216.673 * 

VEL1 ALPHA1 * P H I 1  

18.948 

14.713 
13.053 

11.318 
11.466 
12.284 
13.643 
15.393 

18.855 
16.631 
14.642 
12.999 
11.840 
11.309 
11.483 

13 .700 
12.323 

15.462 

18.763 
16 -548 
14.572 
12.945 
11.801 
11.301 
11.501 
12.364 

15.533 

16.465 
18.671 

12.891 
14.502 

11.294 
11.520 
12.406 

15.606 
13.817 

V I h F l  

16. r 13 

1 I .a74 

13.758 

11.775 

12.285 
14.202 

10.631 
9.315 

8.010 
8.419 

8.727 
8.118 

11.185 
9.776 

14.122 

10.574 
12.216 

9.273 

8.003 
8.394 

8.130 
8.756 

11.243 
9.820 

12.146 
14.042 

10.517 
9.231 
8.369 
7.997 

8.787 
8.143 

9.866 
11.301 

13.961 
12.077 
1C.460 

9.189 

7.992 
8.345 

8.158 

9.913 
8.819 

11.361 

c v 1  



5 2 2 3  525C.C 
2 1 5  5 3 c c . c  

531C.C 
5 3 2 c .  c 
5220.C 
534c .c  
5350.C 
5 3 6 0 .  C 
537c.c 
53EO.c 

5 2 7 :  534c.c 
i t 5  5 3 5 c . c  

5360.C 
537c .c  
53E0.C 
5 3 5 0 .  C 
54cc .c  
C41C.C 

543c.c 
5 4 i C . (  

5 2 ; :  5 2 5 C . C  
21%  5400.C 

541C.( 

54?C.( 
54 iC.c  

5440 .C 
5 4 5 C . C  
5 4 t C  .c 
547C.C 
54EO . C  

* 
* 

2C.5E * 
18.65 * 
17.C7 * 
14.5E * 1 5 - 6 1  * 

14.E? 0; 

14. t4  * 
15.51 * 
16. t :  * 
18.1C * * 
20.45 * 
1 8 . t 2  * 
17.C1 * 
15.71 * 
14.45 * 
1 4 . t L  * 
14.84 * 
15.54 * 
l 8 . 1 t  * 
16. t6  * 

iC.41 * 
l d . 5 4  * 
1 t . s t  * 
15.73 * 
14.52 * 
1 4 . t 2  * 
14.E6 * 
1 5 . 5 €  * 
16.72 * 
18.22 * 

* 

* 

D L2 

t .6S6 
6.681 
6 .  t 7 C  
6. C t 3  
6.658 
t . 6 5 6  
t .  657 
6 .  t 6 C  
6.667 
6.676 

t . t 5 3  
6.679 
t . t b @  
6.66C 
t. 655 
6 . t 5 3  
0.654 
6.658 
t. e65 
6 . t 7 5  

6.676 
6 . t 5 1  

6. t 5 8  
t .  6 6 6  

t . t 5 3  
6.651 
6.653 
t .  657 

6 . t 7 3  
6 .663 

DI l2  

\I I hF2 

4.864 
4.80C 
4.751 

4.653 
4.715 

4.684 
4.6E8 
4.7c5 
4.134 
4.777 

4.e52 
4.785 
4.735 
4.704 

4.674 
4.6E2 

4.678 
4.656 
4.726 
4.77C 

4.841 
4 . 7 7 8  

4.694 
4.725 

4.665 
4.673 

4.688 
4.67C 

4.72C 
4.764 

b I h F i  

PHI2 * * * 
82.597 * 
82.174 4 
81.828 * 
81.575 * 
81.430 * 
81.401 * 
81.711 * 
81.495 * 
82.048 * 
82.497 * 
83.456 * 
83.026 * 
82.692 * 
82.450 * 
82.312 * 
82.288 * 
82.385 * 
82.602 * 
82.936 * 
83.380 * 
84.263 * 
83.867 4 
83.541 1 
83.313 * 
83.183 * 
83.165 11 
83.264 * 
83.481 * 
83.812 * 
84.251 * * 

PHI2 * 

* 

* 

PLFI-A2 

17 .964 
17.828 

18.078 
18.152 
18.17 1 
18.122 

17.775 
17.994 

17 .458 
17.033 

15.867 
16.07 1 
16.233 
16 .341 
16.378 
16 .334 
16.197 
15.958 

15.130 
15.605 

14.178 
13.907 

14.399 
14.528 
14.584 
14.544 
14 .398 
14 .136 

13.220 
13 .747 

PLFtP2 

V E L 2  B E T A  

2.047 127.227 
2.119 137.087 
2.176 146.947 
2.217 156.807 
2.243 166.667 
2.252 17 t .527 

2.222 196.247 
2.245 186.387 

2.183 20t .107 
2.129 215.967 

2.029 127.814 
2.100 137.674 
2.157 147.534 
2.197 157.394 
2.221 167.254 
2.230 177.114 
2.223 186.974 
2.199 196.834 
2.16 1 2Ot  .694 
2.107 216.554 

2.013 128.401 
2.084 138.261 
2.139 148.121 
2.179 157.981 
2.203 167.841 

2 -20 3 187  -56 1 
2.211 177.701 

2.180 197.421 
2.141 207.281 
2.087 217.141 

VEL2 E E T P  

E C C E  

C.512 
C . 5 1 E  

C.SCE 
c.sc4 
c . s c i  
c .5c 1 

c.sc4 
C.5Ci 

C.SC? 
c.511 

C.5LE 
C.512 
C.5CE 
c . sc4  
c .5ci 
c .sc 1 
C.5CI 

C . 5 C i  
c .sc4  

c.511 

c . 5 1 2  
C . 5 I E  

C.5Ci 
0.5C4 
c . s c i  
o . s c 1  
C . S C 2  
c .5c4  
C.5CI 
c .511 

E C C  E 

R H I O  

i .56C 
2.435 
2 .?C5 

i . C 3 3  
2.171 

c.555 
].€Si 

c .s7c  
c .544 
c.sc 1 

2 .561  
2.435 
i.?CS 
i .17C 
2 . c 3 1  
I . E E 5  
c.554 
c .575 
c . 5 4 3  
C.655 

2.435 
2 . 5 t  1 

2 .?04 
2 . l b E  
i . c i s  

c .554 
1.Eei  

c.574 
C - 5 4  1 
C .E57 

PM IC 

V E L l  ALPHA1 * P H I l  * * 
41.04C 24.393 * -24.169 
41.044 15.578 * -32.911 

41.C4S 1C.C61 * -56.041 
41.047 14.801 * -43.396 

41.05C  5.352 * -70.971 
41.051 C.665 * -87 .561 
41.051  -3.994 * 255.656 
41.04$  -8.643 * 240.295 
41.047  -13.287 * 227.173 
41.044  -17.934 * 216.289 

41.035  24.195 * -24.490 
41.043  15.389 * -33.286 
41.046  14.617 * -43.841 
41.C4E 5.880 * -56 .569 
41.C45  5.174 * -71.575 
41.05C C.493 * -88.207 
41.045  -4.169 * 255.041 
41.046  -8.820 * 239.751 
41.046  -13.466 * 226.713 
41.04?  -18.115 * 215.902 

41.C35 24.CC4 * -24.816 
41.042 1q .199 * -33.666 

41.047 9.698 * -57.104 
41.045 14.431 * -44.244 

41.C4P 4.9’45 * -72.187 
41.C45 0.315 * -88.854 
41.04e  -4.347 * 254.422 
41.C47  -8.998 * 239.206 
41.045  -13.646 * 226.253 
41.042  -18.299 * 215.515 

V E L l  ALPHA1 * P H I l  

* 

* 

* 

V l h F l  

18.578 
16.382 
14 .431 
12.837 
11.743 
11.288 

12 .449 
11.541 

15.680 

16.299 
18.485 

14.361 
12.784 

11 .284 
11.712 

11.562 
12.494 
13.940 
15.755 

18 .393 
16.216 
14.291 
12 7 3 2  
11.682 
11.280 
11 .586 
12.540 

15.831 
14 .004 

V l h F l  

13.87a 

ov 1 

12.007 
13.881 

10.403 

8.322 
9.148 

7.988 

8.852 
9.962 

11.422 

13.800 
11.937 
10.347 
9.108 
8.299 
7.985 
8.189 

10.011 
8.885 

11.484 

11.868 
13.720 

10 .291 
9.067 
8.277 
7.983 
8.206 

10 .061 
8 . 9 2 1  

11.548 

ov1  

8.173 



TABLE XIII. - Continued.  TABULAR DATA FOR TRAJECTORIES FROM 1.1 EARTH  RADII  CIRCULAR 

W 
ul 

EEbTL T l I M E  

5 3 E i  54iC.C 
1E4  5430.C 

5440.C 
5450.C 

547L.C 
5460.C 

548C.C 
545C.C 
55CO. C 
5510.C 

5 2 5 2  54tC.C 
1 f C  547C.C 

5 4 5 0 .  C 
54EC.C 

5500. C 
5510.C 

5 5 3 0 . t  
55iO.C 

555C.C 
5 5 4 0  . C  

5 4 ‘ ;  5 5 1 0 . t  
IC0  5520.C 

5 C 3 C . C  
554c.c 
555c.c 
5560.C 
5510.  C 
55EO.C 
5550.C 
56OC. C 

5 4 5 ;  55tC.C 
5 C  5570.C 

5580.C 
5 5 5 c .  C 
56CC.C 
5ClC.C 

5630.C 
562C.C 

5t4C.C 
565C.C 

5 5 4 ;  5t lC .C 
c 562C.C 

563C.C 
5 t 4 0 . C  
56LC.C 
566C.C 
567C.C 
5tEC.C 
565C.C 
5700.C 

sLn * * 
21.32 
19.35 * 
17.62 * 
15.22 * 
16.23 * 
14.1C * 
1 4 - 6 5  * 
15.2c * 
17.51 * 16.1 t  * 

* 
2 c . i c  * 
1 8 . 3 6  * 
16.81 * 
1 5 . t 2  * 
14.87 * 
14.63 * 
14.51 * 
15.67 * 
16.8 t  * 
18.25 * 

18.:” . 2c.12 * 
1 6 - 1 5  * 
15.5E * 
14.E: * 
14.t3 * 
14.9: * 
15.71 * 
16.52 * 
18.4 t  * * 
i C . C 4  * 
18.22 * 
16.70 * 
15.54 * 
14.E: * 
14.t‘ * 
14.55 * 
1 5 . i 5  * 
1 6 - 5 1  * 
18.53 * 
1 5 . s t  * 
18.15 * 
16. t4  * 
15.5c * 
14.81 * 
14.t3 * 
14.57 * 
15.75 * 
17.C: * 
18.55 * * 

* 

* 

L C P T E  T T l H L  C b  SLH * 

DV2 

6.657 
6.681 
6.665 
6. t6C 
6.654 
6.651 
6. t 5 1  
6.653 
6.655 
6 . 6 6 7  

6 .  673 
6.687 

6.655 
6 . 6 t i  

6.651 
6 . 6 4 5  
6.651 
6 . t55  
6.662 
6 .  t 1 3  

6 . t 8 5  
0.671 
6 . 6 6 1  
6.653 

6 . 6 4 8  
6.645 

6 . 6 4 5  
6.654 

6.672 
6.661 

6.670 
6 .684  

6. 652 
6.655 

6.648 
6.647 
6.648 
6.653 

6.672 
6 . 6 6 1  

6.682 
6.665 
6.656 
6 .  651 
6.647 
6.646 
6.648 
6.653 
6.661 
6.671 

0 LL 

PARKING ORBIT  TO 1.1 URANUS RADII  CIRCULAR  PARKING ORBIT 

bIlrF2  PHI2 

4 . 8 7 ~  85.037 * 
4.800 84.622 * 
4.744  84.271 
4.7c3  84.002 * 
4.675  83.828 
4.661  83.760 
4.66C 83.805 * 
4.t73 83.567 * 
4.695 84.244 * 
4.730  84.630 * 
4.825  85.376 * 
4.763 85.002 
4.715  84.700 * 
4.6E1  84.486 
4.661  84.372 * 
4.654  84.366 * 
4.681 84.697 * 4.661 84.474 

4.714 05.C29 * 
4.761 85.464 * 
4.81i   66.179 
4.755  85.818 * 
4.707  05.527 
4.674  85.323 * 
4 .654  85.216 
4.648  85.215 * 
4.655  85.325 * 
4.676  85.547 * 
4.71C  85.076 * 
4.756 86.305 * 
4.81C  86.971 * 
4.745 86.622 * 
4.668 86.148 * 
4.701 86.343 * 

4.643 86.052 * 4.646 86.C48 * 

4.673 06.385 * 4.651 86.164 * 
4.70E 86.711 * 
4.757 87.133 * 
4.8C4 87.751 * 
4.743 87.416 * 
4 . 6 5 6  8 7 . 1 4 8  * 
4.663 86.962 * 
4.635 86 .878  * 4.644 8 t . 8 6 9  * 
4.b48 86.991 * 
4.67C 87.211 * 
4.75t 87.948 * 
4.706 87.533 * 

* 

z 

0 

LLPkAZ 

12.375 
12.722 
13.003 
13.205 

13.331 
13.318 

13.235 
13.018 
12.669 
12.178 

11.571 
11.213 

11.844 
12.021 
12.094 
12.053 
11.886 
11.585 
11.137 
10.529 

9.278 
9.700 

10.223 
10.011 

1c.270 
1C.310 

10.092 
9.766 
9.279 
8.618 

7.361 
7 .a42 
8.203 
8.436 
8.536 
8.496 
8.306 
7.955 
7 - 4 2 9  
6.714 

5.465 
6.003 

6.664 
6.404 

6.776 
6.735 
6.532 
6.155 
5.590 
4.821 

t IF tF2  Fk l2  * bLFtb2 

VEL2 B E T P  

1.966 124.120 
2.043 133.980 

2.151 153.70C 
2.105 153.840 

2.182 163.560 
2.197 173.420 
2.197 183.280 
2.180 193.14C 
2.149 20?.000 
2.102 212.86C 

2.000 125. t95  
2.069 139.559 

2.160 159.279 
2.122 149.415 

2.182 169.135 
i.18E 178.999 
2.179 188.859 
2.155 198.719 

2.060 218.435 
2.115 208.579 

1.991 130.286 
2  -058 140.146 

2.147 159.866 
2.111 150.006 

2.169 169.726 
2.175 179.586 
2.165 189.446 
2.140 199.306 
2.10 1 209.166 
2.046 219.026 

1.984 13C.872 
2.050 140.733 
2.102 15C.593 
2.137 160.453 
2.158 110.313 

2.154 190.033 
2.163 180.173 

2.129 195.893 
2.089 209.753 
2.035 219.613 

1.980 131.460 
2.045 141.320 

2.130 161.040 
2.095 151.180 

2.155 180.760 
2.150 17C.90C 

2.144 19C.620 
2.119 200.48C 
2.080 210 .340  
2.026 220.20C 

E C C E  

0.5ic 
C.914 
c.5c5 
C . S C 5  

c.5c 1 
C.SC? 

c . 5 c 3  
C.5Cl 

c .5cc  
c . s c c  

c . 5 1 7  
c.511 
C.5Ci 
c.5c4 
c.5c2 
c.5c 1 
c . 5 c i  
c.5c4 

c.511 
c . 5 c 7  

C . 5 l i  
C.511 
c . S C l  
c .sc4  
c . 5 c ;  
c . s c 1  
c .5c .2  
c .sc4  
C . 5 C l  
c .511 

c.511 
c . 5  1 6  

c . 5 c t  
C . S C 3  
c . 5 c ;  
C . 5 C l  
c . 5 c ;  
c .5c4 
C . S C i  
0.512 

C.511 
c . 5  1 t  

c.5c2 
c . 5 c t  

c.5c 1 
c.5c 1 

c . s c 4  
C . 5 C 2  

C.5C7 
C . 5 1 2  

E C C E  

un I D  

2.62C 
i . 4 5 t  

i e232 
; . ? t i  

i .C54 

C .55E 
1.552 

( . S E E  
C.55E 
( . S I €  

2 . 5 f t  
i -428 
2 . i S t  
2.155 
>.CIS 

c.553 
1.ooc 

c.571 
c . 5 : 1  
C . 1 5 1  

i . 5 5 t  
i .42E 

2.15.E 
2.255 

i . C l i  

c .SF2 
1 .coc 

c . S l C  

C.€L5 
c .5:c 

; . ! I t  
2.42E 
2.254 
i . 1 5 t  
; . c 1 5  4 

C . 5 5 1  4 
1.coc 4 

C . 5 t 5  4 
C.5!& 4 
C . E € i  4 

2.421  4 
2 . L 5 t  4 

2.253 4 
2.154  4 

VEL 1 ALPHAl * P H I l  

41.03t 26.164 * -21.318 
41.04C 21.344 * -29.511 
41.043 16.563 -39.282 

41.041 7.102 * -65.159 
41.04t 11.817 -51.069 

41.C40  2.413 * -81.261 
41.048  -2.256 * 261.823 
41.C47 -6.912 * 245.776 
41.045 -11.561 * 231.771 
41.043  -16.212 * 220.074 

* 

* 
41.03e  23.494 * -25.678 
41.041  18.699 * -34.683 
41.C44  13.935 * -45.511 
41.C4t S.212 * -58.555 
41.047  4.513 * -73.844 

41.047 -4.824 * 252.170 
4 1 . 0 4 t  -5.416 * 237.762 
41.044  -14.127 * 225.041 
41.041  -18.785 * 214.505 

4 1 . 0 4 e  -0.163 * 269.406 

* 
41.037  23.297 * -26.016 
41.041  18.506 * -35.080 
41.C4: 13.751 * -45.983 
41.045 9.C27 * -59.114 
4 1 . 0 4 7  4.331 * -74.477 
41.047  -C.345 * 268.744 
41.C4t -5.CC6 * 252.146 
41.045  -5.659 * 237.217 
41-04?  -14.312 * 224.583 
41.04C -18.973 * 214.119 

41.C37  23.C58 * -26.358 
41.040  18.313 * -35.482 
41.04?  13.562 * -46.463 
41.C45  8.841 * -59.681 

1.046  4.146 * -75.118 
1.046  -0.528 * 268.078 

1.044  -5.843 * 236.671 
1.04t  -5.189 * 251.520 

1 
1 

* 

2 . C l i  

C .C5  1 
1.ccc 

c .56E 
C . 5 2 2  
C . E E 5  

RH I C  

VI  hF1 

19.424 
17.164 
15.115 
13.376 
12.080 
11.374 
11.362 
12.039 
13.293 
14.975 

18.153 
16 .001 
14.109 
12.596 

11.278 

12 - 668 
11.655 

16.037 
14.178 

18.060 
15.918 
14.040 
12.546 
11.582 
11.279 
11.682 
12.719 
14.245 
16.117 

17.967 
15.936 

12.496 
13.912 

11.556 
11.281 
11.711 
12.770 

11.608 

DV I 

14.618 
12.667 
10.958 
9.566 
8.573 
8.050 
8.042 
8.542 
9.502 

10.844 

13.513 
11.688 
10.145 

8.964 

7.981 
8.222 

8.257 
9.019 

11.719 

13.433 

10.091 
8.925 
8.203 
7.981 
8.277 

1@.254 
11.785 

13.353 
11.551 
10.036 

8.887 

7.983 
8.184 

8.299 
9   - 0 9 1  

10.200 

11.62n 

9.057 

.C42 -14.498 * 224.123 14.314 10.309 

.04C -15.163 * 213.733 16.199 11.853 

-04C  le.118 * -35.890 15 .753 11.483 
. 0 3 i  22.859 * -26.705 17.874 13.273 

.04?  13.371 * -46.949 13.904 9.982 
- 0 4 4  8.653 * -60.256 12.447 8.850 

* 
1 
1 

1 
1 

41.046  3.961 * -75.767 

41.045  -5.374 * 250.890 
41 .04 t  -0.713 * 267.406 

41.044  -1C.029 * 236.124 

41.035  -15.355 * 213.346 
41.042  -14.687 * 223.663 

VEL1  ALPHAl * PHI l  
* 

11.531 8.166 
11.284 7.985 
11.742 8.321 
12.823 9.138 
14.384 10.365 
16.281 11.923 

V I L F l  CV1 



t C L 7 f  T l l M E  

f f 9 i  5 t t C . C  
1 1 5  567C.C 

56EC.C 

57CO.C 
56SC. C 

5710.C 
5 7 i c . c  
573c.c 
574C.C 
575C.C 

5 t r i  571C.C 
i t 5  57iO.C 

573c.c 
5740. c 
5790.C 
57tO.C 
577c.c 
57EC.C 
575c.c 
58CC . c  

5 C E i  5iCC.C 
2 1 s  577c.c 

57EC.C 
5750.C 
58CC . c  
581G.C 

583C.C 
58iC.C 

C84C.C 
5e5c.c 

E C L T f  T T l H L  

C b  SLM * * 
* 

19.87 * 
18.CE * 
15.4t * 16.55 * 
14.15 * 
14.t: * 
14.55 * 
17.OE * 
1 8 . t t  * 
15.75 * 
16.52 * 18-01 * 
15.42 * 
14.7E * 
1 4 . t r  * 
15.0i * 
15. t7  * 
17.14 * 
18.74 * 
19.71 * 
17.95 * 
16.4E * 
15.39 * 
14.7t * 
14. t4  * 
1 5 . C '  * 
1 5 . $ 2  * 
17 . iC  * 
18.El * 

Ck SLP * 

15.e: * 

* 

* 

* 

0 \2 

6.681 
6.668 

6.t5C 
6.1557 

6.646 
6.645 

6.652 
6.647 

6.672 
t.66C 

6.6eC 

6.656 
t.667 

6 . 6 4 5  

t .  t 4 5  
t .  t 4 6  

t . 647  
6.652 
6.660 
6.672 

6.t8C 
t .  666 

6.645 
t .  t 5 6  

6.645 
6.645 

6.647 
6.652 
6.661 
6.672 

u b2 

bIhF2 

4.795 
4.73E 
4.651 

4.64C 
4.655 

4 . 6 3 6  
4.645 
4.665 
4.706 
4.756 

4.755 
4.734 

4.656 
4.6EE 

4.638 
4.634 
4.644 
4.668 
4.706 
4.75E 

4.752 
4.731 
4.685 
4.653 
4.636 
4.633 

4.668 
4.643 

4.707 
4.76C 

l l h F 2  

PHI2 * * * 
88.520 * 
8E.198 * 
87.941 * 
87.764 * 
87.678 * 
87.806 * 87.691 * 
88.025 
88.343 * 
88.751 * 
89.270 * 
88.723 * 
88.969 * 
88.554 * 
88.492 * 88.468 * 
88.609 * 
88.827 * 
8S.140 * 
89.544 * 
90.C28 * 
89.729 * 
89.494 * 
8 5 . 3 3 4  * 
89.260 

89.400 * E9.282 * 
89.618 * 
90.319 * 85.877 * 

Pt12 * 

* 

d 

* 

PLFtA2 

3.593 
4.186 
'..625 
4.909 

4.989 
5.032 

4.772 
4.369 
3.765 
2.943 

1.750 

2.868 
2  -393 

3.174 
3.323 
3.262 
3.030 
2.600 
1.958 
1.077 

-0.061 
0.629 
1.137 

1.605 
1.463 

1.555 
1.309 
0.849 
0.279 

-0.754 

bLFh42 

V E L 2  e E T b  

1.978 132.047 
2.041 141.907 
2.090 151.767 
2.124 161.627 
2.143 171.487 
2.148 181.347 
i.137 191.207 
2.112 201.067 
2.072 210.927 
2.019 220.787 

1.977 132.634 
2.040 142.494 
2.088 152.354 
2.121 162.214 
2.139 172.074 
2.143 181.934 
2.132 191.794 

2.067 211.514 
2.107  201.654 

2.014  221.374 

1.979  13?.221 
2.040 143.081 
2.087 152.941 
2.119 162.801 
2.137 172. t61 
2.140 182.521 
2.129 192.381 
2.103 202.241 
2.064 21i .101 
2.011 221.961 

VEL2 e E T P  

E C C E  

C.Slt 
c .s IC 
c .5ct  
C.5CI 
C.90 1 
C .5C 1 
C.5C2 
c.sc4 
C.5Ci 
C.Sl i  

C.510 
c . 5 1 5  

C.5C6 
c.5c3 
c.5c 1 
C.5C1 
c .sci 
c .sc1 
C.SCE 
c.512 

c.51c 
C.515 

c.5cc 
c .5c 3 

C.5Cl 
C . S C 1  

C .50i 
c.5c4 
C.SCE 
C . S l i  

E C C E  

R n I o  

2 . 5 S t  
i . 4 2 t  
2.25 1 
i.lEi 
Z.OIC 
1 .coc 
c . 5 5 c  
C.SC7 
c.521 
C.EE? 

i . 5 9 C  
2.425 
i.iSC 
i.15C 
i . C C i  

C.SES 
1.ccc 

c .5 t c  
c.525 
c .eEc 
2 . 5 5 5  
2 . 4 2 4  

2 .cc4 
i . ldE 

c .555 

c . 5 t  4 
c .5ec 

c . s 2 1  
C.E7E 

RH 10 

> . ; e t  

VEL1  ALPHA1 * PHI1 * * 
41.03i  22.699 * -27.057 
41.04C 17.922 * -36.304 
41.C42 13.179 * -47-443 
41.044  8.464 * -60.838 
41.045  3.774 -76.423 
41.045  -C.899 * 266.730 

41.044 -1C.217 * 235.576 
41.045  -5.560 * 250.259 

41.042  -14.877 * 223.202 
41.039  -15.548 * 212.959 

41.037  22.497 * -27.413 
41.040  17.726 * -36.723 

41.044  8.274 * -61.429 
41.045 3.584 * -77.089 
41,C45  -1.Qe7 * 266.048 
41.045  -5.748 * 249.625 
41.C43  -10.406 * 235.027 
41.041  -15.068 * 222.742 
41.035  -15.743 * 212.572 

41.03i  22.255 * -27.773 
41.040 17.528 * -37.148 
41.042  12.792 * -48.451 
41.044 8.C83 -62.027 
41.045 3.396 * -77-756 
41.045  -1.276 * 265.362 

41.C43 -10.597 * 234.479 
41.044 -5.937 * 248.989 

41.041 -15.267 * 222.268 
41.038 -15.940 * 212.184 

VEL 1 ALPHA1 * P H I 1  

* 

41.042  12.986 * -47.943 

* 

* 

VILF1  

17.782 
15.671 
13.836 

11 - 5 0 8  
12.399 

11.289 
11.774 
L2.878 
14.455 
16.365 

17.689 
15.589 
13.768 
12.351 

11.295 
11 -485 

11.807 
12.934 

16.450 
14.528 

15.507 
17.596 

12.303 
13.701 

11.463 
11.302 
11.841 
12.991 
14.604 
16.537 

V l h F 1  

DV 1 

13.194 
11.415 

9.928 
8.813 
8.149 
7.989 
8.345 

10.423 
9.180 

11.993 

13.114 
11.347 

9.874 
8.777 

7.993 
8.132 

9.222 
8.369 

10.481 
12.064 

13.034 
11.279 

9.821 

8.116 
8.741 

7.998 
8.395 

10.542 
9.267 

12.137 

C V  1 



TABLE XIII. - Continued. TABULAR DATA FOR TRAJECTORIES FROM 1.1 EARTH RADII CIRCULAR 

E C P T I  I T I H E  

S i i i  575C.C 
184 58C0.C 

581O.C 

58SO.C 
5 8 i C .  c 

5etO. C 
5870.  C 
58eo.c 

f i t i  583C.C 
15C  5840.C 

585C.C 
5ftO.C 
5870.C 
58EO.C 
5850.  C 
59cc.c 
5510.C 
55iO.C 

Sf12  5eIC.c 
1 O C  5850.C 

59CO.C 
5910.C 
59iO.C 
553c.c 

595O.C 
5540.( 

5960.  C 
5570.C 

:re; 55:c.c 
5 c  594c.c 

5560 . C  
5550.  C 

557c.c 
55EC.C 

60CO.C 
5550.C 

60 10 .C 
6020.  C 

5 S l i  5 5 E O . C  
C 5F90.C 

6010.C 
60C0.C 

6 0 3 0 .  C 
6CiO.C 

6040 .C 
6CSC.C 
6C6O.C 
6C70.C 

C C L l f  T T l M E  
(D 
4 

O b  SLH * 
i0.5E * 
18.70 * 
17.C4 * 
14.80 * 
15.@2 * 
15.47 * 
l t . 5 f  * 
18.Ct * 

17.77 * 19.51 * 

15.30 * 
16.34 * 

1 4 . t t  * 14.7; * 
15.11 * 
16.04 * 
17.3 t  * 
15.CC * 
15.4:  * 
17.71 * 
16.25 * 
15.27 * 
14.11 * 
1 4 - 6 1  * 
lb.CS * 
15-14 * 
17.42 * 
19.0E * * 
19.25 * 
17.64 * 
1 6 . 2 4  * 
15.22 * 
14.68 * 14.7C * 
15.17 * 
l t . 1 4  * 
17.45 * 
19.15 * 
1 9 . i i  * 
17.57 * 
15.20 * 
16.15 * 
14.tS * 
14.65 * 
16.15 * 
15.21 * 
17.56 * 
15.23 * 

c\ SLM * 

* 

* 

* 

* 

0 v2 

6.687 
6.672 

6.652 
6.660 

6.645 
6.645 
6.657 
6.667 

6.665 
6.678 

6.655 
6.648 
6.645 
6. E45 
6 . t 4 7  
6.653 
6.662 
6.674 

6.678 
6.665 

6.648 
t.655 

6.645 
6.  645 

6.654 
6.648 

6.675 
6.663 

6.665 
6.678 

6.655 
6.645 
6.645 
6.  645 

6.654 
6.648 

6.676 
6.664 

6.678 
6.665 

6.645 
6.655 

6.646 
6.646 

6.655 
6.E45 

6.665 
6.678 

OV2 

PARKING ORBIT  TO 1.1 URANUS RADII CIRCULAR PARKING ORBIT 

blrUF2 

4.824 
4.757 
4.7c4 
4.666 
4.637 

4 -6 8 8  
4.655 

4.135 

4.726 
4 .6€1 
4.651 

4.633 
4.635 

4.645 
4.672 
4.713 
4.76E 

4.725 
4.7 € 4  

4.6EC 
4.65C 
4.635 
4.634 

4.675 
4.647 

4.117 
4.773 

4.1E4 
4.725 
4.6E1 
4.651 
4.636 
4.636 
4.650 
4.618 
4.721 
4.778 

4.796 

4.725 
4.662 
4.653 
4.63E 
4.638 
4.653 
4.682 
4.726 
4.184 

L IhFZ 

4.784 

PHI2 * * 
90.379 * 90.691 * 
90.203 * 
85.880 * 
e9.788 
9C.075 * 
90.307 * 
9C.657 * 
91.031 * 
90.754 * 
90.537 * 
90.332 * 90.391 * 
90.363 * 
9C.486 * 
90.700 * 
91.C09 * 
91.407 * * 
91.745 
91.482 * 
91.279 * 
91.142 * 
91.C89 + 
91.123 * 
91.249 * 
91.465 * 
91.767 * 
92.146 * * 
92.462 * 
92.209 
92.012 * 
91.884 * 
91.835 
91.872 
91.998 * 
92.212 

92.880 * 92.509 * 

93.161 * 
92.920 * 
92.733 * 
92.613 * 
92.569 * 
92.609 * 
92.947 
92.735 * 
93.238 * 
93.601 

* 

* 

* 
P h i 2  * 

PLPkAZ 

-1.712 
-0.894 
-0.461 

0.264 
0.461 

-0.165 

-1.528 
-0.690 

-2.481 
-L.741 
-1.201 
-0.857 

-0.786 
-0.719 

-1.557 
-1.062 

-2.308 
-3 .343  

-4.188 
-3.41 5 
-2.859 
-2.502 

-2.432 
-2  -36  1 

-2.729 
-3.260 
-4.043 
-5.101 

-5.888 
-5.077 
-4.489 
-4.120 
-3.973 
-4.051 
-4.364 
-4.922 
-5.742 
-6.847 

-7.531 
-6.690 
-6.082 
-5.703 
-5.554 
-5.640 
-5.969 
-6.554 
-1.409 
-8.559 

bLPbP2 

VEL2 @ E T 4  

2.015 138.800 
1.949 128.94C 

2  -06 8 148.66C 
2.106 158.520 
2.135 188.100 
2.116 197.96C 
2.083 207.820 
2.037 217.680 

1.989 134.515 
2.047 144.379 

2.121 164.099 
2-09  1 154.239 

2.137 173.959 
2.139 183.815 
2.127 193.679 

2.061  215.399 
2.100  203.535 

2.008  223.259 

1.995  135.106 
2.052 144.966 
2.095 154.826 
2.124 164.686 
2.139 174.546 
2.140 184.406 
2.128 194.266 
2.102 204.126 

2.010 223.846 
2.062 213.986 

2.003 135.693 

2.100 155.413 
2.058 145.553 

2.128 165.273 
2.143 175.133 
2.144 184.993 
2.131 194.853 
2.105 204.712 
2.065 214.573 
2.014 224.433 

2  -06  6 146.140 
2.012 136.280 

2.107 156.000 
2.134 165.860 

2.148 185.580 
2.148 175.720 

2.135 195.440 
2.109 205.30C 
2.070 215.160 
2.019 225.020 

VEL2 @ E T P  

E C C E  

c.512 
C . S I E  

c . c c 7  
c.sc4 
c.sc1 
C.SC? 
c . 5 c c  
C.SIC 

c.5c9 
c.51: 

c.c.cs 
0.SCP 
c .sc 1 
c .sc 1 

c . s c 5  
C.5C2 

C . S C E  
c.51: 

0.9C5 
c . 5 1 4  

C . S C 5  
C.SC? 
c.5c 1 
o.sc1 

C.5C5 
c.sc2 

C . S C E  
C.SI3 

c.5c9 
c.514 

0.5C5 

C.SC1 
c.5c2 

c .sc 1 
O . S C i  
c.5cs 
c.5cc 
C.514 

c.514 
0.509 
C.SC5 
c.5c2 
c .sc1  
C.9Cl 

c .5c S 
c.5c.2 

c . z c s  
C.516 

E C C E  

R H  IO 

i .4E i  
2.61. 

2 . 2 5 3  
2 .i 1: 
c.555 
( - 5 7 7  
c .54c 
c .sc 1 

2.416 
i .54E 

2 .215  
i . 1 3 €  

c .595 
1.553 

C . 5 8 7  
C.561 
c .sz2 
c .e72 

i . S 4  i 
2 . 4 1 5  
i.217 
i . l l 5  
1 .ssc 
c .595 
c . S f €  
c .see 

c .87C 
c .52 1 

2.413 
i . 5 4 i  

2 . 2 7 :  
2.1:: 
1.5E7 
C . 55s  

C . C 5 €  
C .S 15 
C.E67 

i .54t  
i .4 12 
i.21: 
i. 11c 

c .584 
C.S5€ 

c .557  

( . E 6 5  
c.517 

R M  10 

c.5e: 

1.5e4 

V E L l  ALPHAl * P H I  1 

41.035 15.651 * -32.753 
41.035 24.431 * -24.097 

41.041  14.913 * -43.115 
41.C43  1C.179 * -55.686 
41.045  -3.863 * 256.108 

41.042  -13.177 * 227.448 
41.044  -8.510 * 240.695 

41.04C -17.850 * 216.458 

41.03i   21.779 * -28.706 
41.040 17.C19 * -38.259 

41.044 7.585 * -63.603 
41.042 12.289 * -49.784 

41.C45 2.901 * -79.514 
41.C45 -1.769 * 263.576 
41.044  -6.431 * 247.346 
41.043  -11.094 * 233.068 
41.041  -15.763 * 221.105 
41.038  -20.446 * 211.2C3 

41.03E 21.574 * -29.082 

41.042 12.093 * -50.314 
41.040 16.819 * -38.703 

41.044  7.391 * -64.224 
41.045  2.708 * -80.202 
41.045  -1.962 * 262.882 
41.044  -6.C24 * 246.712 
41.043  -11.288 * 232.525 
41.041  -15.960 * 220.650 
41.038  -20.648 * 210.817 

41.041  16.619 * -39.151 
41.03E 21.370 * -29.459 

41.043  11.f95 * -50.850 
41.044  7.195 * -64.852 

41.045  -2.155 * 262.184 
41.045 2.514 * -80.897 

41.043  -11.484 * 231.980 
41.C45 -6.819 * 246.075 

41.041  -16.158 * 220.194 
41.039  -20.851 * 210.432 

41.C35  21.165 * -29.842 
41.041  16.417 * -39.606 
41.C43 11.697 * -51.394 
41.045  6.999 * -65.489 
41.045  2.319 * -81.597 
41.045  -2.350 * 261.483 

41.043 -11.681 * 231.436 
41.045 -7.C15 * 245.438 

41.041 -16.359 * 219.738 
41.035 -21.055 * 210.048 

V E L l  ALPHAl * P H I 1  

* 

* 

* 

t 

* 

* 

V I  h F 1  

18.593 
16.410 
14.469 
12.866 
11.518 
12  -410 
13.835 
15.641 

17.360 
15.298 

12.185 
13.530 

11.326 
11.413 

11.937 
13.143 
14.796 
16.760 

17.267 
15.217 

12.141 
13.465 

11.395 
11.338 
11.976 
13.204 

16.850 
14.873 

17.175 
15.136 

12.098 
13.400 

11.351 
11.379 

13.267 
12.017 

16.941 
14.952 

15.055 
17.082 

12.055 
13.335 

11.366 
11.364 

12.059 
13.330 

17.033 
15.032 

V I h F l  

ov 1 

13.893 

10.434 
12.030 

8.156 
9.171 

9.927 
8.822 

11.390 

12.833 
11.108 

9 .68? 
8.652 

8.016 
8.079 

8 - 4 6 6  

10.698 
9.385 

12.325 

11.041 
12.754 

9.636 
8.619 
8.066 
8.025 
8.495 
9.432 

10.761 
12.4@1 

10.975 
12.676 

9.585 
8.586 
8.054 
8.034 
8.526 

10.825 
9.481 

12.478 

12.597 
10.909 

8.554 
9.534 

8.045 
8.043 

8.557 

10.890 
9.531 

12.555 

c v  1 



L C P T E  T T I F E  

5 5 t i  60iC.C 
I 1 5  t c 3 c . c  

6C40.C 

6CCO.C 
605C . C  

6C7C.C 
6CEC.C 
6CSC.C 
61CO.C 
611C.C 

6 C l i  t C 7 C . C  
it5 6CeC.C 

6C5C . C  
6 l C C .  C 
t l1O.C 
6 l i O . C  
613C.C 
t14C.C 
615C.C 
6 l tC .C 

t c t i  61iC.C 
2 1 5  613C.C 

614C.c 
t 1 5 c . c  

6170.C 
6 l t C . C  

61CC.C 
6150.C 

C i l 0 . C  
6iCO.C 

c\ I  SLM * * 
* 

2 1 - 1 3  4 
19.2C * 
17.51 4 
l t . 1 4  * 
15.11 * 
1 4 . t t  * 
14.70 * 
15.24 4 
16.2L 4 
17. t2  * 
21.C4 * 
19.12 * 
17.44 * 
16.CS * 
15.14 * 
1 4 - 1 2  * 14.67 4 

15.27 * 
16.25 * 
17. tS  * 
2 0 . 5 5  4 
19.C4 * 
17.38 4 
16.C4 4 

14.66 * 15.11 * 
14.73 * 
15.31 4 
16.35 * 

* 

11. 

1r.7t * 
* 

E C b T E  T T I M E  C L  S L M  * 

O U 2  

6.678 
6..694 

6.665 
6.655 
6.645 
6.646 
t . 6 4 6  
6.650 
6.656 
6.666 

6 .654 
6.678 
6.665 
6.656 
6.65C 
6.641 
6.647 
6.651 

6.668 
6.658 

6 . t S 5  
6.675 
6.666 
6.657 

6.648 
6.651 

6.652 

6.665 
-5.655 

O b 2  

6. c 4 e  

k I h F 2  

4.   €57 

4 .126 
4.764 

4.6E3 
4.655 
4.641 
4.642 

4.6E7 
4.657 

4.732 

4.786 
4.858 

4 . 6 f 5  
4.72E 

4.657 
4.644 
4.646 
4.662 

4.738 
4.653 

4.655 

4.731 

4.640 
4.661 

4.65C 
4.667 
4 .659 

4.788 

4.688 

4.746 

k I h F 2  

PHA2 * 8LFl i82 
4 * 

94.117 * -10.255 
93.849 d -9.132 
93.620 4 -8.264 
92.443 -7.639 
93.330 * -7.252 
93.291 9 -7.103 

93.460 t -7.543 
93.334 * -7.197 

93.669 1 -8.153 
93.956 1 -9.044 * 
94.781 8 -11.846 
94.527 * -10.691 
94.308 * -9.799 

94.035 * -8.766 
94.141 -9.159 

94.002 -8.618 
94.047 * -8.721 
94.173 1 -9.084 
94.380 * -9.720 
94.661 -10.643 

9 

95.436 * -13.388 
95.193 * -12.206 

94.828 t -10.642 
$4.906 * -11.294 

94.730 * -10.244 
94.701 0 -10.099 
94.149 1 -10.212 
94.875 * -10.592 
95.078 * -11.252 
95.353 -12.208 

PHI2 bLPl-82 
* 

VEL2  @ET8 

1 - 9 5  8 1 2 1  -00 1 
2.024 136.867 
2.076 146.727 
2.116 156.587 
2.142 166.447 
2.155 176.307 
2 . 1 5 5  186.167 
2.141 196.027 
2.115 205.887 
2.077 215.747 

1.973 127.594 
2.036 137.454 
7.087 147.314 
2.125 151.174 

2.163 176.894 
2.151 167.034 

2.162 186.754 
2.149 196.614 
2.123 206.474 
2.085 216.334 

2 -05 0 138 - 0 4  1 
1.988  128.181 

2.099 1 4 1   - 9 0 1  

2.161  167.621 
2.137  157.761 

2.173 177.401 
2.17 1 187.341 
2.158 197.201 

2.094 216.921 
2.132 207.061 

E C C E  

C.52C 
c.514 
O.SC5 
c.5c5 
C.5Ci 
c.sc 1 
C.5C 1 

0.505 
C.SC? 

c .5cs  

c.515 
C.514 

C.5C5 
C .SC5 

C.5Ci 
c.5c 1 
C.5CI 
C.SO? 
c.5cs 
c.5cs 

C . S  15 
c.512 
C.5CE 
c.5c5 
o.sc.2 

. J C I S C  I 
c .sc 1 
c .5c2 
c . 5 c t  
C.51C 

VEL2 BET8 E C C E  

R M  IC 

2.674 
2 . 5 4 5  
i .41C 
i . i 7 c  
2 . 1 2 i  

c . S S E  
1 .58C 

c.555 
c .s 15 

2.6575 
2.543 
2.4CE 
i . 2 6 e  
2.124 

C .SSE 
1 .57 7 

c .sei 

C.F1? 
c.554 

i . C l 2  
i -542 

2 . 2 6 t  
i . 4 c t  

2 . 1 2 1  

C.557 
1.572 

c.5e.i 
0 . 5 5 2  
c.711 

R C I C  

c.se? 

VELl   ALPHAl  * P H I l  * 
41.03.6 25.732 * -21.996 
41.035  20.958 * -30.230 
41.042  16.215 * -40.067 
41.044  11.497 * -51.945 
41.045  6.801 * -66.133 
41.04t 2.122 * -82.304 
41.046  -2.547 * 260.780 
41.045  -7.212 * 244.801 

41.042 -16.561 * 219.283 
41.044 -11.880 * 230.892 

41.037 25.52C * -22.333 
41.04C  20.751 * -30.623 
41.042  16.Cl l  * -40.534 
41.044  11.296 * -52.503 
4 1 . 0 4 t  6.603 * -66.784 
41.04.6 1.925 * -83.016 
41.04.6 -2.744 * 260.073 
41.045  -7.410 * 244.163 
41.044  -12.081 * 230.349 
41.042  -16.764 * 218.829 

41.037 25.308 * -22.673 
41.04C 20.543 * -31.021 

41.045 11.095 * -53.068 
41.043 15.8C7 * -41.007 

41.046  6.403 * -67.443 
41.041 1.72,q -4 -83.734 
41.047  -2.943 * 259.364 
41.046  -7.610 * 243.525 
41.045  -12.283 * 229.806 
41.043  -16.969 * 218.375 

VELl   ALPHAl  * PHI l  

* 

* 

* 

V I h F l  

19.215 
16.990 

13 .271 
14.975 

12.013 
11.350 
11.382 
12.102 
13.396 
15.114 

19.113 
16.897 

13 .208 
14.895 

11.973 
11.337 
11.400 
12.147 
13.462 
15.196 

19.012 
16.805 
14.815 
13.145 

11.326 
11.933 

12.193 
11.419 

13.530 
15.280 

V I h F l  

o v 1  

14.435 
12.519 
10.844 

9.484 
8.523 
8.033 
8.057 
8.590 
9.581 

10.957 

14.347 
12.441 
10.778 

9.435 
8.493 
8.024 
8.069 
8   -623 
9.633 

11.024 

14.258 
12.363 
10.713 

9.386 
8.463 
8-015 
8.083 
8.658 
9.687 

11.092 

o v 1  



TABLE XIII. - Concluded.  TABULAR DATA FOR TRAJECTORIES  FROM 1.1 EARTH RADII CIRCULAR 

€ C e l t  

t C 5 t  
184 

t l 1 l  
15C 

t l E l  
1CC 

ti11 
5 c  

t i E l  
C 

C C C I L  

r r l n E  

61tC.C 
6170.C 
618C.C 
615C.C 

6ilC.C 
t2CO.C 

62iO.C 
6230. C 
624C .C 
t 2 5 O . C  

t 1 rc . c  
e2co.c 
t21C.C 
62iO.C 
tZ?C.C 
6240.C 

626C.C 
6250.C 

627C.C 
628C. C 

t 2 4 C . C  
6250.C 
626C.C 
627C.C 
628C .C 
6250.C 

6:lC.C 
t 3 C O . C  

t2iO.C 
t 3 3 0 . c  

t25c.c  
63CC .C 
t3lC.C 
63iC.C 

634C. C 
633C.C 

t350.c 
62tO.C 
631C.C 
638C.C 

t35C.C 
t34C.C 

6370.C 
t 3 t O . C  

6390.C 
6Z8C.C 

64CC.C 
641C.C 

642O.C 
t 4 i C . C  

1 7 1 H E  

C b  SLM * 
19.81 * 
18.Of * 
16.55 * 
14.8C * 
15.41 * 

14.55 * 14.t4 * 

17.c4 * 15.8: * 
18.tC * * 
18.85 * 
i c . 7 1  * 

15.92 * 17.22 * 
15.C4 * 
14. t t  * 
14.77 * 
15.40 * 
16.45 * 
17.94 * 

18.17 
i C . C !  * 
17.11 * 
15.8E * 
15.02 * 
14-64 * 
14.75 * 
16.54 * 15.44 * 
18.C1 * * 
i C . E t  * 
18.7C * 
15.83 * 
17.C5 * 

14.64 * 
14.55 * 
14.E1 * 
1e.tc * 15.45 * 
18.05 * 
ic .47 * 
18.62 * 
15.15 * 17.C3 * 

1 4 . t 4  * 
14.51 * 

15.51 * 
14.81 * 

l 8 . l t  * 
16.6t * 

Cb SLP * 

* 

* 

* 

* 

0 v2 

6 . C 8 t  
6.672 
6.661 
6.t54 
6. t 4 5  
6.646 
6.651 

6.665 
6.656 

6.671 

6. t S 4  
6.675 
6.66t 
6.657 
6.652 
6.645 
6 .  t 5 0  
6.t54 

6.672 
6. t 62  

t.655 
6.675 
6.667 
6.658 
6.t53 

6.652 
6.651 

6.656 
6. t C 3  
t.674 

6.680 
t.656 

t . t 5 5  
6.668 

t.654 

6. t 5 3  
6.652 

6.657 
6.665 
6. 6 7 t  

t . t S 7  
6.681 
t . 6 6 5  
6.  t 6 1  

6.653 
6.655 

6.655 
6.655 
t.667 
6.678 

Ob2 

PARKING  ORBIT TO 1.1 URANUS RADII  CIRCULAR  PARKING  ORBIT 

VlhF2 

4.758 
4.821 

4.705 
4.615 

4.651 
4.655 

4.661 
4.6E7 

4.7E2 
4.721 

4.1eE 
4.855 

4.652 
4.733 

4.655 
4.666 

4.659 
4.677 
4.711 
4.76C 

4.861 
4.152 
4.736 
4.65t 

4.660 
4.671 

4.665 

4.71 5 
4.168 

4.E65 
4.195 
4.741 
4.7C1 
4.676 
4.60t 

4.652 
4.672 

4.721 
4.178 

4.866 

4.746 
4.800 

4. IC6 

4.673 
4.662 

4.1CC 
4.615 

4 . 7 E 8  
4.736 

bIhF2 

4.6e4 

PHI2 * bLPbA2 

95.759 * -13.768 
95.541 * -12.115 
95.364 * -11.932 
95.242 * -11.409 
95.183 -11.143 
95.191 -11.138 

95.451 * -11.937 
55.286 -11.399 

95.69C * -12.770 
95.995 * -13.914 

96.317 * -15.388 
96.093 * -14.187 

95.759 * -12.615 
55.902 -13.267 

95.673 * -12.226 
95.655 * -12.100 
95.709 * -12.241 
95.838 * -12.657 
96.040 -13.364 
96.311 * -14.379 * 
96.735 * -15.597 
96.948 * -16.815 

96.554 * -14.665 
96.419 * -14.007 
96.341 * -13.618 
96.327 * -13.497 

96.511 * -14.083 
96.383 -13.649 

96.710 -14.813 

97.361 * -16.963 
97.565 -18.196 

97.070 * -15.360 
97.196 * -16.022 

56.997 * -14.972 
96.987 * -14.858 
97.045 * -15.022 

91.368 -16.225 
97.172 * -15.473 

91.626 -17.296 

* 

96.974 -15.856 

* 
98.179 -19.531 
97.988 * -18.287 
57.828 * -17.339 
97.709 * -16.675 
97.643 * -16.290 
97.631 -16.183 
91.696 -16.359 
97.822 * -16.827 
98.014 * -17.601 
98.266 * -18.698 

FHI2 * bLPkA2 

V E L 2  8ETA 

2.03? 133.760 
2.087 143.620 
2.129 153.480 
2.159 163.340 
2.176 173.200 
2.181 183.060 

2.153 202.78C 
2.173 192.920 

2.120 212.640 
2.077 22i.500 

2  -074 139.339 
2.015 129.479 

2.121 149.199 
2.155 159.059 
2.178 168.919 
2.188 178.779 

2.171 198.499 
2.186 188.C39 

2.107 218.219 
2.145 208.359 

2.033 130.066 
2.090 139.926 
2.136 149.786 
2.169 159.646 

2.200 179.366 
2.191 169.506 

2.198 189.226 
2.183 199.086 
2.157 208.946 
2.119 218.806 

2.052 130.653 
2.107 140.513 
2.152 150.?7? 
2.184 160.233 
2.205 170.09? 
2.214 179.953 

2.196 199.673 
2.211 189.813 

2.170 209.533 
2 - 1 3 ?  219.393 

2.072 131.240 

2.169 150.960 
2.126 141.100 

2.20C 16C.820 
2.220 110.68C 
2.228 180.540 
2.225 190.400 
2.210 200.260 
2.184 210.120 
2.141 219.980 

V E L 2  @ E T A  

E C C E  

0.511 
C.516 

c .5Ct 
c . 5 c 2  
c .5c i 
C.SC 1 
c.5ci  
c .sc4 

C.512 
C.SCE 

C.FlS 
0.913 
C.SC€ 
c.9c4 
c .90 i 
c.5c 1 
O.5C2 
C.SC? 
O.5Ct 
C.51C 

C . S I E  
C.913 
C . S C E  
0.504 
c.5ci 
C.5Cl 

c.5c2 
c .5ci  

C . S C C  
C.SlC 

O.51E 
C.512 
C.5CE 
c.5c4 
C.SCI 
C.5CI 
c . 5c i  
c .5c  ? 

c.311 
C . 5 C t  

C.91.2 
C . S I E  

C . S C €  
c.504 

C.5Cl 
C.5CZ 

c.5c4 
c.5ci 

c.511 
C.SC7 

ECCE 

RnIC 

2.CC4 
2.47C 

i . l @ E  
2 . 3 2 1  

i.C41 
1 .occ 
C.S5C 
c .5c 1 
C.S2 1 
c . @ E >  

2.534 
i . t 6 5  

i . ? 5  i 
2.255 
i. 1cs  

c.55c 
I .56 I 

c.575 
C.S46 
C.5C5 

i .53i  
i . t t 4  

i . f S L  
2.252 
i . lC t  
1.557 
c . ? S t  
t .57E 
c.547 
c .5c2 

;.cc: 

2 . 2 5 2  
i .53c 

i -245 
i . l C 2  

c .555 
1 - 5 5 ?  

c .577 

c .sc 1 
c.545 

i . t t i  
2 . 5 2 5  

2.246 
i .3sc 

i .c5s 

c .s9 5 
1.545 

C . 5 7 t  
C ,913 
c . E 5 5  

An IC 

V E L 1  bLPHA1 * P H I 1  

41.04C 22.659 * -27.132 
41.042 17.912 * -36.331 
41.044 13.191 * -47.415 
41.04t E.492 * -60.756 
41.047 3.809 * -76.299 
41.C47 -0.862 * 266.863 
41.047 -5.530 * 250.363 
41.046  -10.200 * 235.629 
41.044  -14.881 * 223.198 
41.042  -15.580 * 212.902 

41.039  24.778 * -23.533 
41.042  20.021 * -32.033 

41.04t 10.583 * -54.523 
41.044  15.290 * -42.220 

41.C41 5.894 * -69.136 
41.04F 1.219 * -85.569 

41.041  -8.119 * 241.919 
41-047 -3.450 * 257.566 

41.043  -17.487 * 217.245 

41.04C 24.565 * -23.885 
41.042  19.811 * -32.446 

* 

* 

41.045 -12.795 * 228.449 

* 

41,045  15.084 * -42.712 

41.04e  1.017 * -86.301 

41,047 1C.379 * -55.111 
41.C4F 5.692 * -69.817 

41.048  -3.652 * 256.855 
41.C47 -8.322 * 241.286 
41.046 -13.000 * 227.913 
41.044  -17.695 * 216.798 

41.040 24.350 * -24.241 

41-047 10.174 * -55.706 
41.046 14.877 * -43.211 

41.048 5.489 * -70.504 
41.049  0.815 * -87.037 
41.045  -3.855 * 256.142 

41.047  -13.207 * 227.379 
41.045  -17.905 * 216.351 

41.041  24.136 * -24.6C1 
41.044  19.390 * -33.286 
41.04i  14.66$ * -43.716 

41.045 5.285 * -71.198 
41.048 5.969 * -56.308 

41.050  0.611 * -87.778 
41.05C -4.C59 * 255.427 
41.C45 -8.732 * 240.022 
41.047  -12.415 * 226.846 
41.C45 - 1 8 . l l t  * 215.905 

V E L 1  A L P H A 1  P H I 1  

* 
41.043  15.601 * -32.863 

41.041  -8.526 * 240.654 

* 

* 

VIhlFl 

15.669 
17.765 

12.407 
13.842 

11.289 
11.514 

12.875 
11.770 

L4.459 
16.381 

18.760 
16.575 
14.615 

11.836 
12.989 

11.302 
11.472 
12.315 
13.704 
15.492 

18.659 
16.483 
14.537 
12.929 
11.800 
11.295 
11.496 
12.366 

15.579 
13.776 

18.558 
16.392 

12.869 
14.459 

11.765 
11.290 

12.418 
11.521 

13.949 
15.668 

18.451 
16.301 
14.381 

11.731 
12.810 

11.286 
11 -548 
12.471 
13.923 
15.757 

VIhFl 

ov1 
13.180 
11.413 
9.933 
8.820 
8.153 
7.989 
8.342 

10.426 
9.177 

12.006 

14.G39 
12.169 
10.552 
9.265 

7.990 
8.391 

8.122 

9.824 
8.750 

11.267 

12.092 
13.951 

10.488 
9.219 

7.993 
8.364 

8.140 
8.788 
9.881 

11.339 

13.863 
12.015 
10.425 
9.113 
8.338 
7.989 

8.828 
8.158 

9.939 
11.412 

13.776 
11.939 
10.363 
9.127 

7.986 
8.313 

8.178 

9.997 
8.868 

11.486 

ov  1 



CL 
0 
0 

E C f T t   T T l R E  

6 2 3 1  6390.C 
? I S  64CC.C 

6410.C 
64iO.C 
6 4 3 0 .  C 
644C.C 
645C.C 
6 4 t C .  ( 
6470.C 
648C.C 

6 I e l  6440.C 
i t 5  645C.C 

t4 tC.C 
647C.C 
648C. C 

65CO. C 
645C .C 

6510.C 
6 5 2 0 .  C 
651C.C 

C A 2 I  C450.C 
214  6500.C 

t510.C 
65iO.C 
t 530. ( 
6540.C 

6560.C 
65EO.C 

6570.C 
65EO.C 

E C b T E  T T I N E  

O V  SLM * * 
* 

20.39 * 
18.54 * 
16.57 t 
15.74 * 
14.55 * 
14.64 * 
14.86 * 
15.57 * 
1 6 - 7 3  * 
18.24 * 
20.30 * 
18.47 * 
16.S1 * 
15.7C * 
14.52 * 
14.EE * 1 4 - 6 4  * 
15.62 * 
16.75 * 
18.32 * 
iC.21 * 
18.40 * 
1 5 . t t  * 16.85 * 
14.5C * 
14.64 * 
14.50 * 
15.tC * 
16.85 * 
18.4C * 

C k  S L C  * 

* 

* 

* 

0 \r2 

6.698 
6.682 
6.670 
6 .  6 6 2  
6.657 
6.655 
6 .  t 5 6  
6.661 
6.665 
6.681 

6.663 
6.655 

6.672 
6 .663 
6.658 
6.651 

6.663 
6.65E 

6.671 
6.683 

6.7CO 

6.673 
t. 685 

6.665 
6.66C 
6.658 

6.665 
6.66C 

6.686 
6.674 

Ok2 

LINFZ 

4.873 
4.804 

4.712 
4.751 

4.685 
4.6EC 
4.687 
4.7CS 
4.746 
4.758 

4.877 
4.810 
4.757 
4.71 5 

4.68E 
4.656 

4.655 

4.756 
4.805 

4.8E3 
4.815 
4.763 
4.726 
4.702 
4.656 

4 .728 
4.704 

4.82C 
4.766 

klFtF2 

4.718 

PHI2  * bLPHA2 * * 
98.780 -20.821 
98.600 * -19.569 

98.338 * -17.952 
9 8 - 4 4 9  * -18.617 

98.277 * -17.571 
98.275 * -17.472 
98 .336 * -17.661 
9 8 - 4 6 1  -18.146 

98.894 -20.062 
98.649 * -18.940 

9 9 - 2 0 2  * -20.810 
99.372 * -22.067 

95.059 * -19.855 
98.956 * -19.192 
98.901 * -18.816 
98.903 * -18.727 
98.965 * -18.928 

99.273 * -20.244 
99.089 * -19.429 

99.512 * -21.389 

99.953 * -23.269 

99.660 * -21.055 
99.793 -22.010 

99.564 * -20.395 

99.520 -19.946 
94.515 * -20.025 

99.583 * -20.160 
99.705 * -20.677 
99.885 * -21.511 

100.118 * -22.679 * 
PHI2 * bLFl-42 

VEL2 BET4 

2.093 131.827 
2.145 141.687 
2.187 151.547 
2.217 161.407 
2.236 171.267 

2.240  190.987 
2.244  181.127 

2.199  210.707 
i .225  200.847 

2.162  220.567 

2.165  142.274 
2.114  132.414 

2 . 2 0 5  152.134 

2.253  171.854 
2.235 161.994 

2.260 181.714 
2.256 191.574 
2.240 20 1.434 
2.215 211.294 
2.179 221.154 

2  -136 133 -00 1 
2.186 142.861 
2.225 152.721 

2.270 172.441 
2.253 162.581 

2.272 192.161 
2.257 202.021 
2.231 211.881 
2.196 221.741 

VEL2 BET4 

2.277  182.301 

ECCE 

C . S l E  
C.512 

C - 5 0 4  
c .5ce 

c .5c i 
C.5Cl 
C.FC2 
c .sc4  
c .5c7  
c.411 

c.s1e 

O.SCE 
C.512 

c .sc4  
c . 5 c i  
c .sc 1 

c.sc4 
C.5CE 

c.512 
C.5Ci 

C.912 
c . 5 1 7  

c.5c7 
c.5c4 
c .sc i  
C.9C2 
c.5c2 
0.5C4 
0 .SC7 
C.Sl2 

E C C  E 

RHIO VELl  ALPHAl * PHI1  * * 
2.661 41.043 23.920 * -24.964 
2.527 41.045 19.178 * -33.714 

i . i 4 3  41.C45 5.762 -56.918 
2 . 3 8 i  41.047 14.460 * -44.227 

iaC95  41.05C  5.C80 * -71.898 

C.594  41.050  -4.264 * 254.712 
1.945  41.051 C.406 * -88,522 

C.542  41-04.!  -13.624 * 226.315 
C.575. 41.044  -8.938 * 239.392 

C - E S C  41.046  -1E-329 * 215.461 

2 . 6 5 5  41.044  23.704 * -25.332 

2.24C 41.050 9.555 -57.535 
i.3E5 41.048 14.251 * -44.745 

i.CS2  41.051  4.873 * -72.606 
1.541  41.051  C.200 * -89.271 
C.594  41.051  -4.471 * 253.996 
C.572  41.05C -9.146 * 238.762 
C.54C 41.049  -12.834 * 225.785 

* 
2.525  41.046  18.966 * -3k.147 

c.e54  41.047  -16.543 * 215.018 * 
Z . 6 5 €  41.045  23.48f -25.703 
2.522 41.047 18.753 * -34.585 

2.237  41.C51  9.347 * -58.160 
~ - 3 E 2  41.045 14.CSO * -45.270 

C.59?  41.052  -4.678 * 253.280 
1.OOC 41.052,  -0.007 * 270.000 

C.572 41.051  -9.355 * 238.134 
C.53@ 41.05C  -14.C46 * 225.256 

; . m e  41.052 4.666 * -73.320 

c.es2  41.048  -1e.758 * 214.576 * 
RMIC V E L l  ALPHAl * P H I 1  

V I  NF1 

18.356 
16.210 

12.752 
14.304 

11.698 
11.283 
11.576 
12.526 
13.999 
15.847 

18.256 
16.119 

12.694 
14.227 

11.282 
11.666 

1 1   - 6 0 6  
12.583 
14.075 
15.939 

16.029 
18.155 

14.151 
12.638 

11.282 
1 1   - 6 3 5  

11.637 
12.640 
14.153 
16.03 1 

V I h F l  

ov 1 

13.689 
11.863 
10.301 

9.083 
8.288 
7.985 
8.199 

10.057 
8.910 

11.561 

13   -60   2  
11.787 
10  -240 
9.039 
8.265 
7.984 
8.221 
8.953 

10.118 
11.637 

13.515 
11.711 
10.179 

8.995 
8.242 

8.244 

10.180 
8.997 

11.714 

cv 1 

7.984 



E C A T E  

1 6 5 3  
1 8 3  

1 6 0 6  
15C 

1136  
1 c o  

1 7 8 6  
5c  

1 8 3 6  
C 

w 
2 E C A T E  

c v  S L U  * 

4 6 . 3 ~  
42.Y ' )  * 
4 ~ . 0 3  
3 / . b 4  4 

35 .45  

34.96 * 
3>.1)6 

3 5 . 5 6  
36 .72  
3n.2', * 

43 .55  * 
4 ' ) . + 2  t 

3 1 . 8 L  
33 .b?  
34 .60  
3 4 . 1 8  4 

34.51 9 

35 .45  * 

3d.Z1 
36.b4 

42 .65  
35 .54  
? b . 9 1  
34 .91  
3 5 . 0 5  * 
33 .17  
3 3 . 4 5  
34.35 
3S.10 + 

31 .34  * 

41 .b3  + 

3fJ.12 
3b.b,7 + 

3 4 . u 7  
32 .76  
3 L . 2 4  + 

31 .46  
3 3 . 3 1  
34.63 
3 6 . 2 5  

41 .66  
3 I . Y 7  
73 .33  
? 3 . 2 7  
31.YTj 
31 .37  
3 1 . 5 5  
3 2 . 3 5  

35.L3 
2 3 . b 3  

c v  SLW + 

TABLE XIV. - TABULAR DATA FOR  TRAJECTORIES FROM 1.1 EARTH RADII CIRCULAR 

PARKING ORBIT TO 1.1 NEPTUNE RADII CIRCULAR PARKING ORBIT 

c v 2  

20 .C52  
2 0 . ~ 0 1  

19 .9  1 2  
1 9 . 9 5 5  

1 9 . 9 2 1  
19 .Hb i .  

1 Y . 7 6 1  
1 9 . 7 0 ;  

1 9 . 5 5 1  
1 9 . 0 3 ?  

1 9 . 5 6 t  
1 9 . 5 2 1  
19.4H 1 
1 9 . 4 4 1  
1 9 .  3 9 t  
1 9 .   3 5 i  
1 9 . 2 9 1  
1 9 . 2 3 1  
1 9 . 1 5 t  
19 .C72  

l U . d 9 1  
1 0 . 9 3 1  

1d .E54  
1 8 . ? l P  
1 8 . l R i  
1 8 . 7 3 6  
1 8 . 6 8 t  
1 8 . 6 2 7  
1 8 . 5 5 t  
l d . 4 a C  

V I N F 2  

2P. 158  
Zd.091 
2 e.  0 3 1  
2 7 . 9 1 5  
27 .917  
27 .855  
2 7 . 7 8 5  
2 7 . 7 0 4  

2 7 . 5 3 1  
21 .609  

2 7 . 5 2 0  
2 1 . 4 6 2  
2 1 . 4 0 8  
2 1.355 
2 7 . 2 9 9  
2 1 . 2 3 6  
2 7 . 1 6 2  
?1 . .?77  
2 h . 9 1 9  
26 .P66  

2 h . h   I 9  
2 6 . 6 2 5  
2 6 . 5 1 6  
2 6 . 5 2 e  
2 6 . 4 7 h  
2 6 . 4 1 8  
2 6 . 3 ~ 0  
2 6 . 2 1 1  
2 6 . 1 7 9  
2 h . 0 1 3  

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 7 . 9 2 5  

1 7 . 1 8 4  

1 7 . 7 2 1  
1 7 . 7 5 1  

1 7 . 6 9 2  
17 .66C 

1 7 . 5 8 2  
1 7 . 6 2 4  

1 7 . 5 3 2  
1 1 . 4 7 2  
1 1 . 4 0 t  

nv 2 

8 . ? 3 ?  2 5 . E d 2  
8 . 3 0 2  2 5 . 8 5 3  
8.26C; 25.111R 

8 . 2 0 7  2 5 . 6 9 7  
8 .23 t  25 .744  

8 . 1 6 1  2 5 . 6 4 3  
8.116 25 .560  
8 . C 6 2  25 .506  
7.491: 2 5 . 4 2 3  

25 .320  

2 5 . 0 8 1  
25 .127  

25.POO 
2 4 . 1 5 7  
2 4 . 4 0 7  
24 .H49  
24.7110 
24.h.49 
24 .605  

VINF2  

2 5 . 0 ~  

P H I 2  

R.414 

R.014 
4 .199  

7.R90 * 
7 . 8 1 6  I 

7.792 * 
7.814 
7 .619  
7 .9R1  
8 . 1 1 7  * 

8 .471  
4.214 
8 .127  * 
8.C37 + 

7 . 9 8 7  

8 . 3 3 h  
7.987 

H.124 + 

8 .246  
? .4d (J  

9 . 7 7 6  
8 . 5 7 4  
9 . 4 2 2  
R . 3 2 7  
U . 2 7 2  
8 . ? 7 1  
H.314 + 

8 . 3 9 9  
d.51.) 
8 . 6 7 1  

9 . 0 6 4  
t1.875 
R.11R * 
8 .613  
8 . 5 5 9  
R.554 
8 .594  
P . 6 l h  
R.794 
d . 9 4 5  

9 . 3 9 1  

9 .016  
9.17R 

R.9117 
8 .848  r 

8 . b 7 h  
8.83'7 

7.071 
8 . 9 5 4  

'7 .220 

I) 

P H I 2  

ALPHA2 

a l . 3 0 R  

6 6 - 8 6 ?  
8 b . 7 1 h  

116.571 
65.hi0 

d b . 5 9 5  
8 6 . 5 6 5  

8 6 . 6 5 P  
86.74R 

0 6 . 9 6 7  
d 1 . 1 0 6  

8 6 . 7 1 9  

6 0 . 5 3 5  
116.603 

8 6 . 5 1 1  
8 0 . 5 2 6  
b b . 5 7 6  
6 6 . 6 5 5  
clo.758 

~ 1 . 0 4 1 1  
8 6 . 8 2 4  
8 b . 6 5 3  
i1h.537 
86.4hQ 
8 6 . 4 3 3  

8 6 . 4 9 3  
86 .445  

d 6 . 5 7 0  
6 6 . 6 7 1  

8 7 . 0 5 9  

8 6 . 9 8 9  
116.761 
6 6 . 5 8 5  
d6 .460  

6 6 . 3 5 4  
8 b . 3 h 5  

8 6 . 3 6 4  
8 6 . 4 0 9  
8 6 . 4 6 4  
(10.583 

d 6 . 9 2 9  
6o .696  
86.516 
8 6 . 3 8 1  

d b . 2 7 4  
8 6 . 3 0 8  

d b . 2 8 1  
8 6 . 3 2 3  
86.396 
8 6 . 4 9 5  

ALPHA2 

V t L 2   t l F T A  

27 .841   75 .920  
2 7 . 8 d b  66 .060  

2 7 . 7 9 9   8 5 . 7 8 0  
27 .755  95 .640  
2 7 . 7 0 6   1 0 5 . 5 0 0  

27 .577   125 .220  
2 7 . 6 4 8   1 1 5 . 3 6 0  

2 7 . 4 9 1   1 3 5 . 0 8 0  
27 .388   144 .940  
2 7 . 2 6 9   1 5 4 . 8 0 0  

27 .255  7 2 . 5 0 3  
2 1 . 2 1 6  82 .363  
2 7 . 1 7 7  92 .223  
27 .135  107.0R3 

2 7 . 0 2 1  121 .803  
27.0L14 111 .943  

26 .945  131 .663  
2 6 . 8 5 4  141 .523  
26 .745  151 .383  
26 .620  161 .243  

2 6 . 4 0 1  7 2 . 8 0 2  
ih. 5 6 8  RT.hb? 
2 6 . 3 3 4  92 .527  
2 6 . 2 9 7  102.3r iZ 
2 6 . 2 5 1  112 .242  
2 6 .  1 9 4  122 .102  
2 6 . 1 2 4  131 .962  
26 .038  141 .822  

25 .818  161.542 
25 .936  151 .682  

2 5 . 5 6 4  8 2 . 9 6 1  
2 5 . 5 9 3  7 3 . 1 0 1  

25 .535  9 2 . 8 2 1  
25 .502  1 0 2 .  6 8 1  
25 .461  112.541 
25 .409  122 .401  
2 5 . 3 4 4  1 3 2 . 2 6 1  

25.168  151.OH1 
25.264  142.121 

25 .057  161.841 

24.H2b  73 .400 
2 4 . 8 0 1  R3.260 
24 .111  9 3 . 1 2 0  
24.14R 1 0 2 . 9 8 0  

2 4 . 6 6 3  122 .705  
2 4 . 1 1 1  112.R4U 

2 4 . 6 0 3  137.560 
2 4 . 5 2 8   1 4 ? . 4 2 0  

2 4 . 3 3 2   1 6 2 . 1 4 0  

VEL2 d F T A  

2 4 . 4 3 8   1 5 2 . 2 8 0  

€ C C t  

1 . 5 5 5  
1 .631  

1 .152  
1 .782  
1 .794  

1.771 
1 .790  

1 .740  
1 .698  

1 .647  
1.578 

1 .100  
1.736 
1 . 7 5 5  

1 .745  
1 . 7 5 1  

1 .720  
1 .685  
1 .h41  

1.535 
1 .601  
1 . 6 5 1  
1 . 6 8 5  
1 .7C4  
1 .708  
1 . 6 9 7  
1.675 
1 . 6 4 3  
1 .603  

1 .496  
1 .558  
1 .606  
1. 6 3 9  
1 .  6 5 7  
1.662 
1.653 
1. h 3 4  
1 .605  
1.568 

1 .461  
1 . 5 1 9  

1 . 5 9 6  
1 . 5 6 4  

1 .6 15 
1 . 6 2 0  

1.595 
1 . 6 1 3  

1 . 5 6 9  
1 .535  

E C C E  

I .  1 0 3  

R M I O  

1 .976  
1.900 
1 . H l h  
1. 72 h 
1. 6 2 9  

0.998 
1 .529  

0.981 
0 .949  
0 .904  

1 . 9 3 7  
1 . 8 5 6  

1 . 6 7 3  
1 .161 

1 .574  

0 . 9 9 0  
1. o n o  

n .925  
0 .964  

0 .875  

1 .948  
1.867 

1 .685  
1 . 7 7 9  

1 . 5 8 6  
1 . /+E4 
0 . 9 9 1  
0.967 

0 . 8 8 0  
0 .Y29  

1.960 
1 .879 
1 . 7 9 1  
1 .697  

1 .496  
1. 5 9 8  

0 . 9 9 3  
0.969 
0 .933  
0.885 

1 . 9 7 1  

1. 802 
1.109 
1.610 

0 .994  
1 . 5 0 8  

0 . 9 7 2  
0.936 
0.890 

R M I  D 

1. 8 9 0  

V E L l  ALPHA1 P H I 1  

49 .512  
4 9 .  e86  
4 9 .  P63 
4 9 . 8 3 9  
4 9 . 8 1 1  

49 .  7 3 9  
49.179 

49 .692  
49 .635  
49 .570  

3 7 . 9 3 2  -17 .370  
30 .601  -27.4CC 
2 3 . 4 5 5  -3E.827 
16 .495  -51 .855  

9.145 - 6 6 . 4 2 1  

-3.052 262 .419  
3 .224  -@Z.C05 

- 1 4 . 8 1 1  2?5 .141  
-9 .067  1 247.915 

-20.215 2 2 4 . 2 4 1  

4 9 . 5 6 2  33 .435  -22 .996  
4 9 . 5 4 0  2 6 . 2 5 9  -33 .713  
4 9 . 5 1 9  1 9 . 2 6 5  4 -40 .097  
4 9 . 4 9 6  1 2 . 4 1 3  -6L .055  
4 9 . 4 6 8  5 .901  -15 .335  
49 .434  -0.434 2 6 t . 9 0 9  

4 9 . 3 4 2  - 1 2 . 3 3 7  240 .232  
4 9 . 3 9 2  -6 .517  253 .805  

49 .216  -23.155 21P.655 
49 .283  -17.885 2 2 8 . 5 4 1  . 
49.C98 3 3 . 6 6 3  -22 .178  
49.C80 2 6 . 5 4 6  -32 .800  
49.C62 19.609 - L 4 . 9 6 1  
49.C41 1 2 . 8 7 1  - 5 t . 8 C 1  
47 .C11  h .350  4 -14 .032  
4 8 . 5 8 6  0.061 -E9.844 
4 8 . 5 4 9  -5 .981  4 254.906 
4 8 . 9 0 3  -11 .766  4 241 .155  
4 d . e 4 9  -17 .285  229.29C 
48 .787  - 2 2 . 5 3 4  219.2EC 

48 .668   33 .882  -21 .402  
4 8 . t 5 3   2 6 . 8 2 1  -31 .870  

4 8 . t Z 0  13 .254  - 5 7 . 5 8 6  

4 8 . 5 7 1   0 . 5 3 6  - 8 b . 6 1 5  
48 .598  6 . 7 8 1  - i 2 . 1 5 7  

4 8 . t 3 7   1 9 . 9 3 9  - 4 3 . 0 8 ;  

48 .537   -5 .467  2 5 6 . ~ 0 ~  
48 .496  -11.218 242 .075  
4 8 . 4 4 6  -16.709 230 .051  
48 .388  -21 .938  219 .897  

t 

4 8 . 2 6 9  3 4 . 0 9 1  4 -2C.664 
4 8 . 2 5 6  21 .086  -30 .984  
4 8 . 2 4 3  20 .257  -42.841 

48 .210   7 .195  4 -71 .513  

40 .155   -4 .912  257 .086  

48 .C70   -16 .157  23(!.8C1 
48 .116  - 1 0 . 6 9 1  2 4 2 . 9 8 9  

48 .011  -21.367 2 iC.50 '4 

V E L l  ALPHA1 P H I 1  

48 .229   13 .621  t -56 .411  

4 8 . 1 8 5   0 . 9 9 3  t -87 .402  

VI I ' IF1 

32 .148  
28.   6C9 
25 .476  
22 .910  
21.082 
20 .126  
2 0 . 0 7 4  
20.R29 

2 3 . 9 7 1  
22 .200  

29 .666  
26 .368  
23 .561  

20 .  C50 
21 .416  

2 0 .  I C 1  
19.C66 

21 .235  
22 .R t0  
24 .783  

2 9 . 3 5 0  
26.094 

21.0E9 
23.212 

19.7C6 
19 .216  
19.5E8 
2 0 . 6 7 0  
22 .257  
24 .153  

29 .140  
25 .849  
23 .012  
20 .795  
19 .358  
18.dC5 
1 9 . 1 1 4  
20 .145  
21 .693  
23 .563  

2 5 . 6 2 9  
28 .915  

2 2 . 7 8 0  
2 0 . 5 3 0  

1 8 . 4 2 7  

1 9 . 6 5 5  
18 .676  

23.C 10 
21 .165  

V I N F l  

19 .043  

DV1 

22 .992  
26 .330  

20 .078  
17 .730  
16 .085  
15 .236  
15 .191  
15 .860  
17 .088  
1 8 . 7 0 1  

2 3 . 9 8 4  
20 .902  
18 .322  
1 6 . 3 8 4  
15.205 
1 4 . 8 3 1  

16 .222  
1 5 . 2 1 4  

1 1 . 6 8 4  
19 .439  

2 3 . 1 2 4  
20 .649  
18.058 

1 4 . 8 6 6  
16 .092  

14.437 
14 .162  
1 5 . 1 1 9  
17 .139  
1 8 . 8 6 3  

23 .490  
20 .422  
17 .823  
15.829 

1 4 . 0 7 1  
14 .561  

1 4 . 3 4 1  
15 .253  
16 .632  
18 .324  

20 .219  
23 .278  

11 .612  
15 .594  
14.285 
1 3 . 7 5 0  
13.965 
14 .821  
16 .159  
17 .820  

O V l  



2120.0 

ZL'I0.0 
2 1  ?n .o  

2C36 21CO.O 
167   2110 .3  

2110.3 
2 1  !O.O 
2140.0 
2 l i O . 0  
211,O.O 

21<!0 .0  
21';O.G 

2086  21?0.  3 
1 1 7  21 '0 .0  

21 ( 0 . 0  

2170.0 
2110.0 

2 z c n . o  
21iO.O 

2210.0 
2 2 i 0 . 0  
22 30.0 
2240.0 

1 7 . 7 6 <  
17 .73 '  
1 7 . Z O t  
17.131 

1 7 . 1 2 c  
1 7 . 1 5 ?  

1 7 . 0 8 1  
17.035 
l6. '781 
1 6 . 9 1 k  

16.775 
1 6 . 7 5 1  
16 .776 
1 6 . 7 0 2  

l h . 6 4 7  
16 .677 

I b . h l 1  
Ib .SbS 
l h . 5 1 P  
1 6 . 4 5 5  

16 .297 
16 .327 

1 6 . 7 7 4  
1 6 . 2 5 ?  
16.225 
16 .202 
1h.17C 

Ib.OH? 
1 6 . 02 I. 
15.89' :  
15.87C 
1 5 . 8 4 s  
15.R2E 
15.007 
1 5 . 7 8 4  

1 5 . 7 1 7  
1 5 . 7 5 4  

1 5 . 6 1 4  
15 .621 

15.4H\ 
15.4hR 
1 5 . 4 4 P  
1 5 . 4 3 c  
1 5 . 4 1 1  
15.38t 
1 5 . ? 6 1  
1 5 . 3 2 7  
1 5 . 2 8 7  
15.23G 

1 6 . 1 3 1 -  

24.4 L O  
24.360 

1 4 . 7 5 3  
24.29'3 

74.2uH 
74.154 
24.08'7 
74.C13 
27 .924 

23.72H 
23.6HJ 
2 3.625 

23 .564 
73.621 

7 3.542 
27.432 

23.300 
23.432 

23.216 

23.080 

77.912 

22.947 
22.9a1 

27.9011 
2 2 . 8 b l  

22 .737 
22.805 

22.65R 

22.462 
22.428 
22.3Y9 
22. 36R 
22. 337 
22.301 
22.7bCl 

22 .143 
22.206 

27.066 

21.872 
21 .841 
21.e11 
21 .7d6 
21.757 

2 1.6113 
21 .724 

21.633 
2 1 . 5 r 3  
21.5U2 

7 4 . 3 3 0  

23.043 

PHI7 t 

14. 7'31 
9.48.3 
9 .316 
'J.2Ll2 
9.1 3 9  + 
9.12b 
'3.159 
9.235 
q.349 
4 .497 II 

10 .014  
9.799 
9.618 + 

9 . 4 3 1  
9.49P 

9 .414 
9 . 4 4 4  

9.630 + 

9.51n 

9 . 7 7 7  + 

10.327 

1 .921 
9.797 

4.705 (I 

9.726 

9.731 t 

9.RG2 
q.913 

10.05R 

1C.643 + 

10.49'3 
10.221, 
17.099 
1c .023 + 

9.997 I 

10.0d9 
10.197 
1 0 . 3 4 3  

1 0 . 9 6 1  + 

10.721 
10.535 

10 .321 
10.297 + 

10.311 + 

10.376 
10 .485  
10.628 + 

. 

10.098 s 

10.021 (I 

10.401 

(I 

ALPHA2 

da.Rhri 
db. 630 
86 .446 
8b.313 
d6.730 
d b . l Y 3  
6 6 .  196 
86.237 
8b.30R 
8b.405 

86.dOh 
d a . 5 6 3  
d6.374 
86.230 

o b .  1 1 0  
86.15 1 

86.111 
86 .149 
8b .219 
db .315 

86.495 
d b  .742 

86.302 
8 6 .  161 
Ob.071 
8 6 . q L 7  
6 b .  02 5 
86.060 
d6.12R 
d6.223 

86 .678 
86.425 
d0.229 
d b . 0 8 3  
85.989 
d5.942 
d5.93A 
U5.971 
db.037 
86 .130 

86.612 
86.355 
b 6 .  157 
86.004 
US.906 
85.R56 
8 5 . 8 4 9  
8 5 . 8 8 0  
65 .944 
86 .037 

VkL2  dETA 

24.097 73.h99 
24.076 83 .559 
24.055 93.419 
24.030 103.279 
23.998 113.139 
23 .954 122.999 

23.828 141.719 
23.743 152.579 
23.643 162.439 

23.403 73.998 
23.386 83.858 
23.369 93.710 
23.347 103.576 
23.318 113.438 
23.279 123.298 
23.227 133.158 
23 .161 143.018 
23.081 157.878 
22.986 162.738 

22.743 74.297 
22.729 84.157 
22.715 94 .017  
22.696 103.871 
22 .671 113.737 

22.587 133.451 
22.635 123.597 

22.525 143.317 
22.449 153.177 
22.3511 163.037 

22.112 74.597 

22 .091 94.317 
22.102 84.457 

22.073 104.177 
22.05U 114.037 
22.020 123.R97 
21.975 133.757 
21.917 143.617 

21 .757 163.337 
21.845 153.477 

21 .511 74 .896 
21.  503 84.756 
21.492 94.616 
21.480 104.476 
21.46G 114. 336 

21.389 134.056 
21.430 124.196 

21 .266 153.776 
21.334 143.916 

21 .184 163.636 

2 3 : ~ 9 8   1 3 2 . 8 5 9  

E O A T F  T T l M E   D V  S U M  PV7 V I Y F 2  P H I 2  ALPHA7 VEL2  8CTA 

E C C E  

1 . 4 2 ~  
1.483 
1 .526 
1.557 
1.575 
1.581 
1.575 
1 .559 
1.535 
1.505 

1.399 
1.450 

1.521 
1.491 

1 .544 
1.538 

1 .540 
1.526 
1 .504 
1.476 

1 .420 
1 .371 

1.459 
1.487 
1 .504 
1 . 5 1 1  
1 .507 
1.495 
1.475 
1.449 

1.392 
1.346 

1.429 
1.456 
1.473 
1.480 
1.477 
I .  466 
1.448 
1 .424 

1.366 
1.323 

1.401 
1.427 
1.444 
1.451 
1 .449 
1.439 
1.422 
1.400 

E C C E  

R M I O  

1.983 
1.902 
1 . 8 1 4  
1.720 
1.622 
1.520 
0.995 
0.974 
0.940 
0.894 

1.994 
1 .913 
1.825 
1.732 
1.h33 

0.996 
1 .531 

0.976 
0.943 
0 .899 

2.005 
1 .924 
1.837 
1.743 
1.645 

0.997 
1.543 

0.946 
0 . 9 0 3  

2.017 

1 .848 
1.936 

1 .754 
1 .656 

0 .997 
1 .554 

0 .980 

0.907 
0.949 

2.028 
1.947 

1.765 
1.050 

1.667 

0.998 
1.565 

0.982 
0.952 
0.910 

RMID 

0.978 

V E L l  ALPHAl * P H I l  

4 

4 7 . e 9 8  34 .291 -19 .964 
47.888  27.33Y -20.139 

47.E64  13.974 -55.276 
47.E77  20.561 -41 .843  

47.848 7.593 -7C.301 
47 .626  1.432 -86.211 
47.798 -4.498 258.161 
47 .763 -10.186 243.89E 
47.721 -15.627 231.545 
4 7 . t 7 1  -20.819 221.116 

47.553  34.482 I -19.3OC 

47.536 20.853 -4C.8Re 
47.544 27.582 -29.335 

47.525 14 .313 -54.183 
47.511 7.975 -65.122 
47.492 1.853 - € 5 . 0 4 2  
47.466 -4.042 255.223 
47.434 -9.701 244.755 
47.395 -15.119 232.283 
47 .?49 -20.293 221.711 

47 .231 34.664 4 -18.671 
47.225 27 .814 -18.565 

47.209 14.638 -53.13C 
47.218 21.133 -39.975 

47 .179 2.257 -E3.89b 
47.196 8.341 -67.978 

47 .156 -3.h05 2tC.21C 
47.127 -9.236 245.651 
47.C90 -14.631 233.014 
47.047 -19.789 2a2.311 . 
4 6 . 9 3 1  34.838 -1t2.074 
46.926 26.036 -27.841 
46 .921 21.402 -39 .102 
46.912 14.951 4 - !2 .112 
4 6 . 9 0 1  H.695 4 - 6 t . 8 6 2  

46.866 -3.186 261.302 
46.887 2.644 -82.117 

46 .839 -8 .190 246.513 
46.806 -14.164 233.13E 
46.764 -19.303 7 i 2 . 9 0 1  

4 6 . t 5 0  35.G04 -17.505 
46.647 28.249 - 2 7 . 1 4 e  
46.642 21.660 4 -3A.262 
46.636 15.249 -51.141 
4 6 . t 2 7  9.031 -65.79C 
46.613 3.018 - C l . b l e  
46.594 -2.701 262.322 
46.569 -8 .359  4 247.45C 
46.538 -13.713 4 234.457 
46.501 -18.840 223.479 

U 

V E L l  ALPHA1 P H I l  

V I Y F l  

28.710 
25.4?0 
22 .571 
20.291 

18.OEl 
18.756 

18.270 

20 .670 
19.158 

22 .489 

25.252 
28.525 

22.1E3 
20.C77 
18.456 
11.763 
17.854 

20.2C7 
18.772 

2 2 . c c o  

25.050 
28.356 

22.215 
19.He3 
18 .259 
17.472 
17.545 
1 8 . 3 i 5  
19.712 
21.539 

24 .544 
28.201 

22.063 
19.IC8 
18 .   44  
17.2C4 
17 .?22 
18.0C3 
1 9 .  i b 3  
21.1C3 

28.060 
24.9  11 
21.926 
19 .551 
17.849 
16.957 
16 .921 
11.654 
18.917 
2 0 . t 5 4  

V I N F l  

0 V 1  

23.087 
20.036 
11.423 
15.383 
14.035 
13.451 
13 .614 

15.119 
14.421 

17.349 

22.913 
19.871 
17.254 
15.193 
13.809 
13.178 
13.290 
14.050 
15.308 
16.908 

22.754 
19.722 

15.022 
17.101 

13.605 
12.928 
12.991 
13.705 

16.494 
14.924 

22.610 

16.965 
19.587 

14.868 
13.419 
12.100 
12.116 
13.384 
14.565 
16.104 

22.478 
19.466 
16 .841 
14.730 

12.491 
13 .251 

12.460 
13.085 
14.226 
15.740 

DV1 



E C A I F  T T l M F  

2136  22 i0.0 

2?21,.9 
27 !O.O 
2240." 
2 2  ;o. 0 

22 10.0 
2230.9 

22b.O.C 
2250.0 

21B6 2250.C 

t 7  2110.0 

17  2 2 ~ 0 . 0  
22 (0.n 

2250.0 
22.1'1.0 

2310." 
23;O.') 

23:o.n 
2 3 ? 0 . 0  
2340.0 

2236 2 3 C 0 . 0  
? ?  2310.9 

2 3 ~ 0 . 3  
23!O.1 
2 3'10.0 

2370.0 
2 31.0.0 
2350.0 

23 \n .n  
23-0.n 

2286  2370.7 
83 21r0.n 

2 3 i " . U  
2 3 10. 0 
27r?.:1 
24 . o . r  
24 10.7 
24Lc1.:1 

2440.0 
2 4  ?n.o 

TABLE XTV. - Continued. TABULAR DATA FOR TRAJECTORIES FROM 1.1 EARTH RADII CIRCULAR 

PARKING ORBIT  TO 1.1 NEPTUNE RADII CIRCULAR PARKING ORBIT 

C V i  

15.10s 

15 .071 
I',.C5( 
15.C3P 
15.OlE 
14 .9c j i  
1 4 . 5 6 1  
14.723 
14 .P7f  

1 5 . ~ 9 ~  

14 .751 
1 4 . 7 3 >  
14 .717 

14 .686 
14 .667 
14.644 
1 4 . h l 5  
14 .58C 
14.53F 

14 .35 '  
14 .41  1 

1 4 . 3 6 L  
1 4 .  3 8 2  

14.354 

1 4 . 3 1 c  
1 4 . 2 8 :  
14.?5L 
1 4 . 2 1 t  

1 4 . 7 0 7  

14.!37 

14.C4! 
1 4 . r 7 r  
14.C,$> 
1 4 . " 5 '  
14.?4: 
1 4 . C ) ;  
1 4 . ' 0 4  
1 3 . $ 8 ~  
1 3 . i 4 5  
13.;12 

VlNF2 

21.303 
21.2tlo 
21 .?53  
21.220 
2 l . ? d 3  
21.172 
21.134 
71.987 
71.03" 
?C. 963 

7C.771 

2C.719 
2C.607 

2C.644 
2C.613 

2 ? . h U U  
?C..'j64 

2 P . 4 4 7  

2 C . 2 2 6  
2C.256 

2C.2U7 
7C.lU7 
? r .  1 6 5  
2n.139 

2%-.304 

10.122 

1 9 .  7ul 
1 3 .  7 5 7  

15.6Y9 
I S .  717 

1S.b1* 
19.654 

1 S . i d i  
19.622 

19.476 

2 n .  744 

2r .511 

z c .  

) r . n l +  

lq.\A'J 

VEL2 BETA 

20.936 75.195 
20.930 87.055 
20.922 94.915 
20.Yl2 104.775 

20.868  124.495 
20.  a95  114.635 

2 0 . 8 ~  134.355 

20.714  154.072 
2n.b36  163.935 

20.779  144.215 

2C.3~35 75.454 
20.351 85.354 

20.36') 10'>.0 7 4  
20.377 9'>.214 

20. 330 124.7'34 
20.355 114.934 

20.295 134 .654  
23.246 144.514 
20.135 15'+.374 
L O . l l u  164.234 

19.855 85.653 
1 9 . 8 5 ~  75.7>3 

1 '7 .849  1 3 5 . 3 1 3  
1 9 . 0 5 4   9 i . S l 3  

19.d36  115.233 

19.7Ml  134.353 
1'3.736 1 4 4 . 0 1 5  
13.h77 154.h71 
19.636 lb4 .533 

19.350 7-. 3 1 2  
19.352 05.952 

19.349 10.,.h72 
19.353 9'7.212 

1 4 .  339 113.  732 
17. 319 125.  392 
19.289 13> .252  
1'3.246 145. I I ?  
1Y.19d 154.972 
19.121 16'*.H32 

1 y . 8 1 4  1 2 5 . ~ ~ 3  

E C P I C  I l I M F  l:v S L "  4 ' 1VF  V I ! \ F 2  P t  I 7  * ALPHA?  VEL2 FCTA 

ECCE 

1.302 
1.343 
1.376 
1.401 
1.417 
1.424 

1.414 
I .422 

1.393 
1.378 

1.321 
1.282 

1 .376 
1.352 

1. 391 
1.398 
1.190 
I .  390 
1.776 
1 . 3 5 ~  

1.264 

1.330 
1.353 

1.275 
1.368 

1.375 
1.768 

1.330 
1.355 

1 .747 

1.319 
1.331 

1.153 
1.746 

1. 353 
1.347 
1.336 
1.115 

E C C E  

1.303 

1.281 

R M I  0 

2.039 
1.958 
1.R70 
I .  7 7 6  
1.670 

3.999 
1.576 

0.984 
0.955 
0.914 

2.049 
1.968 

1.787 
1.880 

1.688 

5.999 
1.586 

7.985 
0.957 
0.917 

2.060 
1.979 

I .  797 
1.891 

1.699 
1.597 
0.999 
'3.986 

'1.920 
0.959 

2.071 
1.990 
1.902 

1.10'3 
1. R O R  

1.697 

'3.98H 
0.367 
3.923 

K Y I O  

1. oon 

VEL1  ALPHAl I P H I 1  . 
46 .388  35.161 -16.974 

46.382  21.906 -37.468 
46.386  28.451 4 -2b.49C 

46.378  15.535 g -5c.20e 
46.370 9.354 I -64.753 

46.340 -2.396 2t3.317 
4 6 - 3 5 8  3.374 -tC.614 

46.317 -7.949 248.307 
46.288 -13.283 1 235.162 
46.253 -18.395 224.05C 

I 

46.142 35.311 -16.467 
46.141 28.645 -25.665 
46.138 22.141 - ? t . 7 1 0  
46.135 15.809 -49.314 
46.129 9.664 -63.752 

46.102 -2.026 2 t4 .292 
46.118 3.716 -75.51E 

46.C81 -1.556 245.153 
46.C54 -12.870 I 235.857 
46.C21 -17.969 224 .612  . 
45.912 35.453 -15.987 
45.911 28 .831 -25 .2 t7  

45.508 16.071 -48.458 
45.510 21.365 -35.9e8 

45.902 9.961 -62.786 
4 5 . ~ 9 3  4.044 - 7 e . 5 7 ~  
45.e79 -1.671 265.248 
45.859 -7.178 245.964 
45.834 -12.474 236.543 
45.803 -11.560 225.165 . 
4 5 . t 9 5  29.006 -24.704 
45. t94  35.589 -15.529 

45 . t9h  21.560 -35.259 
45 . t94  1o.322 -47.63e 
4 5 . t 9 0  13.245 - t1 .655 
4 5 . 6 8 1  4.356 -77.592 
4 5 . t 6 8  -1.330 266.182 
4 5 . t 5 0  -6.816 25C.6C1 
4 5 . t 2 7  -12.095 237.217 
45.598 -17.167 225.709 

VEL1  ALPHAl P H I 1  
. 

V I N F l  

24.651 
27.930 

21.8C2 
19.4C9 
17.671 
16.731 
16.643 

18.417 
17.320 

20.3C8 

24.5E1 
27.811 

21.  651 
19.280 

16.524 
17.509 

17.025 
18.277 
19.944 

27.7C2 
24.481 
21.550 
19.164 
1 7 . 3 t 2  
16.332 

1 6.  7 4 1  
16.144 

17.957 
19.559 

27 .hCO 
24. 390 
21.458 
19.158 
17.228 
16.156 
15.  321 

17.656 
16.474 

19.274 

V l N F l  

16.385 

o v 1  

22.357 
19.355 

14.605 
16.730 

13.099 
12.300 
12.226 
12.807 
13.914 
15.397 

22.245 
19.255 
16.630 
14.492 
12.961 
12.125 
12.009 
12.549 

15.075 
13.620 

22.143 
19.163 
16.540 
14.391 
12.835 
11.965 

12.308 
11.808 

14.772 
13.345 

22.040 
19.079 

14.299 
16.456 

12.721 
11.818 
11.622 
12.084 
13.086 
14.481 

DV1 



0 
cp F L A T 6  

z c 2 c  
1 I' 7 

2C54 
15c 

2 1 L 4  
1 c c  

2 1 5 4  
5 c  

22C4 
C 

E C A T E  

1 5 . 2 5 1  
15.22;  
1 5 . 1 1 l f  
1 5 . 1 4 ~  
I S . ' 9 <  

1 4 . 2 7  7 
1 4 . $ 5 <  
1 4 . 9 4 2  
1 4 . $ 2 (  
1 4 . $ 0 5  
1 4  . O H 2  

1 4 . 8 6 ;  
1 4 . a 3 C  
1 4 . 7 9 1  
1 4 . 7 4 5  

1 4 . 6 2 7  
1 4 . 5 0 5  
1 4 . 5 9 4  
1 4 . 5 0 :  
1 4 . 5 6 4  
1 4 . 5 4 5  
1 + . 5 2 1  
1 4 . 4 9 1  
1 4 . 4 5 5  
1 4 . 4 1 2  

o v i  

I 

1 
1 

2 1 . 5 2 0  
71 .47H 
2 1 . 4 1 6  
2 1 .  365 
2 1 . 2 9 2  

V I V F 2  

L 1 . 6 1 3  
21.695 

2 1 . 5 3 9  

2 1 . 3 0 0  
2 1 . 3 0 6  

21 .769  

? 1 . 2 5 5  
21 .276  

14'. .   342 
1 5 h . 2 0 3  
166.062 

7 7 . 6 2 2  
8 7 . 4 8 2  
97 .34 :  

1 0 7 . 2 9 2  
1 1 7 . n b ~  . ~~ 

2 1 . 2 2 3  1 2 b . 9 2 2  
2 1 . 1 7 4  1 3 6 . 7 8 2  
2 1 . 1 2 2  1 4 6 . 6 4 2  
L l . J j 2  156.5;12 
20.Y67 l b b .   3 6 2  

2 0 . 7 4 1  7 1 . 9 2 1  
2 0 . 7 3 7  8 7 . 7 8 1  
2 0 . 7 2 9  9 7 . 6 4 1  
2 0 . 7 1 8  1 0 7 . ~ 1  

2 n . 6 7 0   1 2 7 . 2 2 1  
20 .699 1 1 7 . 3 6 1  

2 0 . 6 3 0   1 3 7 . 0 8 1  
2 0 . 5 1 6  1 4 6 . 9 4 1  
27 .509  15h.801 
2 0 . 4 2 8  166.661 

2 0 . 1 3 9  7,>.220 
2 9 . 1 9 5  33.080 
20 .192  9 1 . ~ 4 0  
20.183 107.800 
2Q.167  1 1 7 . 6 6 0  
2 0 . 1 4 1  1 2 7 . 5 2 0  

2 0 . 0 5 2   1 4 1 . 2 4 0  

1 9 . 9 1 1  16h.960 
1 9 . 9 8 8  151.100 

VCL2 81ETA 

2 0 . 1 0 3   1 3 1 . 3 8 0  

E C C E  

1 . 3 8 5  
1 . 4 3 5  

1 . 4 2 6  
1 . 4 5 7  
1 . 4 7 4  

1 . 4 8 9  
1 . 4 A 8  

1 . 4 6 4  
1 . 4 4 2  

1 . 3 5 1  
1 . 3 9 4  
1 . 4 2 7  
1 . 4 5 1  
1.465 
1 . 4 7 0  

1 . 4 5 3  
1 . 4 6 5  

1 . 4 3 3  
1 .439  

1 . 3 2 8  
1.368 

1 . 4 2 3  
1.40O 

1 . 4 3 7  
1 .441  
1 . 4 3 8  
1 . 4 2 6  
1 . 4 0 9  
1. 3 8 6  

1 .306  
1 .  3 4 4  
1 .375  
1 . 3 9 1  

1 .415  
1 .412  
1.402 
1.386 
1 . 3 6 5  

1 . 2 8 6  
1 .322  
1.351 

1.386 
1 .372  

1 . 3 9 1  
1 .38d 
1 . 3 7 9  
1 . 3 6 4  
1 .345  

EGG E 

1 . 4 8 1  

1 . 4 1 0  

R M I P  

2 . 0 4 1  
1.963 
1.R77 
I .  7 8 5  
I .  6 8 9  
1 . 5 H n  
I .  0 0 0  

1.061 
3.9Rf l  

0 .972  

2 .  no0 
1 . 9 1 7  

1 . 7 3 2  
1 . 8 2 7  

1 . 6 3 7  
1 . 5 3 0  
7 . 9 9 5  
n . 9 7 4  
0.940 
'7.R95 

2 . 0 1 1  
1 . 9 2 8  
1.H38 
1 . 1 4 3  
1. h44  

0 . 9 9 h  
1 . 5 4 1  

0 . 9 7 6  

0 . 8 9 9  
0 . 9 4 3  

2 . 0 2 2  
I. 9 3 9  
1 .E49 
1 . 7 5 4  
1 . 6 5 5  

0.996 
1.552 

0.97H 

'3.903 

2 . 0 3 2  
1.94') 

1 . 7 6 5  
1.860 

1 . 6 6 5  

0 . 9 9 7  
1.563 

0.980 

0 . 9 0 6  
0 . 9 4 8  

RMI 0 

n .  946 

VEL1  ALPHA1 P H I 1  V I N F l  D V I  

4 7 . ~ 2 9   3 7 . 3 2 3   - 1 4 . 9 7 8   2 9 . 5 1 1   2 3 . 8 4 4  
4 7 . 0 2 3  3(1.448 - 2 4 . 3 1 7  2 6 - 1 4 9  20.700 
4 7 . C l R  2.3.735 -35.035 2 3 . 1 1 4  17 .915  

4 7 . 0 0 1  l (8 .857 - 6 1 . 6 2 4  18.628 13.924 
47 .C11   17 .700  - 4 7 . 4 ? 9  2 0 . 5 5 3  1 5 . 6 1 4  

4 6 . 9 8 7   4 . 7 1 9  - 7 1 . 2 3 2  1 1 . 4 5 0  12.944 

4 6 . 9 4 2  -h.900 251 .416  1 1 . 7 5 2  13 .168  
46.968 -1.203 2 6 6 . 7 1 6  1 7 . 2 1 5  12.710 

46 .910  - 1 2 . 3 6 6  2 3 7 . 9 5 8  1 8 . 9 3 6  1 4 . 1 9 2  
4 6 . 8 1 1  - 1 7 . 5 9 9  2 2 6 . 4 4 9  2 0 . 5 6 9  1 5 . 6 2 8  

4 6 . t 3 0  3 3 . 0 7 6  -20 .333  2 7 . 2 5 6  21.128 
4 6 . 8 2 6  2 6 . 3 3 4  - 3 u . 4 2 ~  2 4 . ~ 8 8  10.803 
4 6 . 8 1 9  1 9 . 7 6 4  -42 .074  2 1 . 3 2 8  1 6 . 3 0 5  
46.P12 l . i . 3 7 6  - 5 5 . 5 2 5  1 9 . 1 3 2  14.363 
46.801 7 .187  * - i i : . 6 3 8  1 1 . 6 6 2  1 3 . 0 9 1  
4 6 . 7 8 6  1 . 2 0 6  -86.6R6 1 7 . t l 3 4  1 2 . 5 5 6  

4 6 . 7 3 6  -1tl.089 2 4 s . 2 5 1  18.1SO 1 3 . 5 4 5  
4 6 . 7 6 4  - 4 . 5 5 4  257.57C 17.251 12.740 

4 6 .  100 - 1 5 . 3 9 2  2 3 C . 9 0 6  1 9 . 6 5 6  14 .822  
4 6 . 6 5 9  -2d .46H 2 2 0 . 5 1 8  2 1 . 4 6 2  16 .425  

4 6 . 5 5 7  3 3 . 2 5 1  a -19.141 2 7 . 1 2 3  2 1 . 6 0 4  
4 6 . 5 5 3  2 6 . 5 5 >  - 2 9 . 1 0 3  2 3 . 9 6 0  18.686 
4 6 . 5 4 9  2 ( ~ . 0 2 8  - 4 1 . 2 1 6  21.152 1 6 . 1 8 4  
4 6 . 5 4 3  13.6R1 - 5 4 . 5 3 5  1 8 . 9 7 2  1 4 . 2 2 3  
4 6 . 5 3 3  7 . 5 2 9  - t $ . 5 6 3  17 .461 1 2 . 9 1 9  

4 6 . 4 9 8  -4 .148  2 5 8 . 5 5 0  16.944 1 2 . 4 8 0  
46 .473  -9 .659  244.0QC 17.838 1 3 . 2 4 2  
4 6 . 4 4 1  - 1 4 . 9 4 6  2 3 1 . 5 7 8  1 9 . 2 1 3  14.406 
4 6 . 4 0 2  -2u.OOtJ 4 2 2 1 . 0 6 2  2 1 . 0 5 7  1 6 . 0 6 3  

4 6 . ? 0 0  33.410 - 1 9 . 1 9 1  27.0CO 21.490 
4 6 . 2 9 9  2 6 . 7 6 6  - ~ S . 0 2 2  2 3 . 0 4 4  1 8 . 5 8 0  
4 6 . 7 9 5  2 9 . 2 8 0  -4C.397  21. t l lO 16.075 
4 6 . 2 9 0  1 3 . 9 7 2  -53.583 18.H27 14.091 

4 6 . 7 6 9  1 .942  - 8 4 . 5 6 2  16.541 1 2 . 1 4 5  
4 6 . 2 8 2  7.A56 - t P . 5 2 2  1 7 . 2 1 7  12.763 

4 h . 2 5 1  -3.761 1 5 9 . 5 0 6  16.660 12.240 
46 .227  - 9 . 2 4 9  244 .893  1 7 . 5 1 0  12.961 

4 6 . 1 6 1  -19.567 2 2 1 . 5 9 9  2 0 . 6 1 3  1 5 . 1 2 1  
4 6 . 1 9 1  - 1 4 . 5 1 7  2 ? 2 . 2 4 2  1 8 . 9 1 2  14.171 

46.C60 33 .577  -18 .664  26.800 21 .385  
46 .C59  2 h . 9 6 9  -2e.369 2 3 . 7 3 9  1 8 . 4 8 4  
4 6 . 0 5 7  2 0 . 5 2 2  * - 3 9 . 6 1 4  2 0 - 9 5 9  1 5 . 9 7 6  
4 6 . 0 5 3  14 .252  6 - ! 2 . 6 6 9  18.696 1 3 . 9 8 3  
4h.C46 8 . 1 7 0  * - 6 7 . 5 1 4  1 1 . 1 1 0  12 .620  

46 .C18  -3 .390 2 6 0 . 4 4 6  16 .355  1 2 . 0 1 0  
45 .996 -8 .855  2 4 5 . 6 9 4  1 7 . 2 0 2  1 2 . 6 9 9  

4 5 . 9 3 5   - 1 9 . 1 4 4  * 2 2 2 . 1 2 7  2 0 . 3 1 1  1 5 . 4 0 0  

VEL1  ALPHA1 P H I 1  V I N F L  D V 1  

4 6 . 5 1 8  1 . 5 8 3  -85.608 16.700 1 2 . 3 4 1  

4 6 . 0 3 5   2 . 2 8 7  - 0 3 . 5 4 2  16.332 1 1 . 9 6 5  

45.968 -14 .107  2 3 2 . 8 9 6  18 .512  13 .075  . 



TABLE XIV. - Continued. TABULAR DATA FOR TRAJECTORIES FROM 1.1 EARTH RADII CIRCULAR 

PARKING ORBIT  TO 1.1 NEPTUNE RADII CIRCULAR PARKING ORBIT 

V t L Z  B E T A  

19 .680  74.519 
19.67Y 8d. 379 
19.677 q a . 2 3 9  

1q.657 117.059 
19 .671  10U.099 

19.b33 1 ? 7 . 8 1 Y  
1 9 . 5 9 7  137.61 ' )  

19.489 157.39'7 
1V.551) 147.539 

19.415  167.259 

19.100  7d.  H l M  
1Q.103  R ' i . 6 7 6  
1 9 . 1 3 4  Y:j.  536 

19 .167  11*.2SA 
IC). 179 108. 3 9 3  

1 9 . 1 1 2  137.77t j  
1 9 . 1 4 5  1 2 d . l l h  

19.05Y 1 5 / . 6 9 H  
10.067  147 .HjH 

11.33Y  161. ,50 

13.715  1 '1 .117 
18. 737 0 1 . 9 7 7  
19.113 9 ,  . n 3 i  
I d .  I 3 1  1 0 . 6 4 7  
1 9 . h J 7  I l t , . S 5 7  
1 9 . 6 1 7  173 .417  
1".04b 1 3 1 . 2 7 7  
1'3.633 14< . 1 3 7  
10.346 1 5 7 . 7 9 7  
lH .460  161 . "57  

18.244 
l I . > > J  

l H . 2 5 3  
lH .224  

l t i . z 4 5  
1 8 . 2 2 1  
13. 1 3 b  
1 4 .  Is7 
16. 134 
l + . l 3 J  

1 l . d d 3  
17.;111 

1 7 . r l b  
i 7 . 6 1 2  

1 1 . 7 6 7  
1 7 . 1 4 3  

1 1 . 6 7 1  
17 .  I l n  

1 7 . 5 1 4  

1 7 .  410 

E C C E  

1 .302  
1 . 2 6 8  

1.350 
1.330 

I .  7 6 8  
1.362 

1 .366  
1.358 
1.344 
1.326 

1 .251  
1 . 2 8 3  
1 .309  
1 . 7 2 9  
1.341 
1.346 

1.338 
1 . 3 4 5  

1.325 
I .  309  

1 .265  
1 . 2 3 5  

1 . ? 9 0  

1 .421  

1.375 
I .  3 ? 6  

1.719 
1.737 
1.292 

1.720 
1 .?4V 
1.777 
1.290 

1.307 
1. 1132 

1 . 3 0 1  
1 . 3 0 1  

1 .? 76 
1.  ?917 

1 . ? 3 4  
1 .?06 

I .  ? S h  
1 . 2 7 3  
1 . 7 d 4  
l . Z Q ?  
1 .2l i9  
1 .?H4 
1 . 2 1 4  
1 . 2 6 1  

t C C E  

1 . 3 0 )  

R M I D  

2.043 
I .  960 
1.870 

I .  676 
1.775 

0.998 
1.573 

0 .981  
0 .951  
0.909 

2 .054  
1 .971  

I .  7 8 h  
1.881 

1.686 

!1.998 
1.583 

0.983 

1 . 9 1 2  
0 . 9 5 3  

2.064 
l.C)81 
1 . 0 9 1  
1.796 
1 . 6 9 6  
1.593 

0.984 
0.999 

0.956 
0.915 

?.075 
1.991 
1.901 
1. R O 6  
1.706 
1.603 
0 . 9 9 3  
' ) . 9 8 5  
0.95H 
'1.718 

7.001 
2.085 

1 . 9 1 1  

1 . 7 1 t  

1.'399 
1 . 6 1 3  

!1.9R5 
0.960 
9.921 

R M I I ?  

1.a16 

V E L l  ALPHA1 P H I l  

1 

45.e34 27.161 I -27.754 
45.e35 33.728 -1e.165 

45.e34 20.753 t -38.868 
45.E31 14.520 -51.752 
45.e25 8.471 - t t . 5 4 1  
45.e15 2.617 -82.549 
45.E00 -3.034 261.367 

45.153  -13.712 233.541 
4 5 .  779 -8.478 246.482 

45.722  -1n.738 222.647 

45.623  33.873  -17.685 

45.624  20.974 -36.156 
45 .024  27.344 a -27.169 

45.622 14.776 -50.951 
45.t17  9.759 -65.6C1 
45.608 2.934 -e1.58? 
45 .594 -2.692 262.268 
45.575 -0.116 247.257 
45.551 -13.334 234.175 
45.521 -1n.349 222.157 

45.424 34.008 -17.241 
45.426 21.518 -26.614 
45 .427  21.185 -?1.417 
45.426 15.021 -5C.146 
45.422 9.036 (I - t 4 . 6 9 6  
45.413 3.238 -8L.645 
45 .431 -?.365 263.149 
4 5 . 3 8 3  -7.769 2 4 e . 0 1 7  
45 .360  -11.972 234.79E 
45.333  -17.975 e 223.658 

45.237  34.136 -16.81e 
. 

45.240 27.684 -26.086 

4 5 . 2 4 1  15 ,255 -<9 .376 
45.241 21.387 -36.831 

45 .237 9 . 3 0 0  -63.824 
4 5 . 7 3 0  3,529 -75.735 
45.219 -2.051 * 264.01C 
45.202 -7.435 24 t .763 
4 5 .  161 -12.624 235.405 
4S.155 -17 .617  724.15C . 
45.C61 34.258 -16.417 
45 .C64  27.842 -25.585 
45.C6b 21.579 t - ? t . 2 1 4  
45.C66 1> .480  I - 4 8 . 6 3 E  
45.C64 9.553 - t 1 . 9 8 5  
4 5 . C 5 7  3 .800  - 7 t . 0 5 3  
45.C47 -1 .750 264.845 
45.C32 -7.116 745.493 
45.C12 -12.291 * 736.009 
44.987 -17.274 224.631 

VELl  ALPHA1 P H I l  
. 

V I N F l  

23.643 
26.785 

20.859 
18.577 
16.957 
16.133 
16.148 
16.,l  14 
18.251 
19.  569 

2 6 . 6 5 0  
23.556 
20.7 69 

15.950 
16.817 

15.918 
16.643 

19  . + I  44 
17.949 

18.469 

26.6C1 
23.476 
2 0 . 6 e 6  
18.371 
16.689 
15.781 
15.704 
16.388 

19.337 
17.663 

26.510 
23.402 
20. 6 12 

16.572 
15.624 

16 .149 
15.5C4 

1 7 . 3 9 3  
19.047 

26.'+44 
23.335 
20.544 
18.2C2 
16.469 
15.4dO 

15.924 
15.317 

17.138 
18.  771 

V I N F l  

l a . 2 8 3  

D V 1  

21.289 

15.887 
18.396 

13.880 
12.491 
11.799 

13.598 
12.454 

15.097 

21.201 
18.317 
15.806 
13.706 

11.646 
12.373 

12.226 
11.620 

13.337 
14.812 

21.119 
18.244 

13.702 
15.733 

12.265 
11.506 
11.442 
12.012 
13.092 
14.543 

21.043 
18.177 
15.667 
13.625 
12.166 
11.376 
11.277 
11.812 
12.862 
14.289 

20.973 
18.116 
15.606 
13.555 
12.076 
11.257 
11.124 

12.645 
11.624 

14.049 

OV 1 

11.811 



l Z . P 5 /  
12.P4t  
1 2 . R 3 i  
1 2 . 9 1 1  
1 2 . 7 8 7  
1 2 . 7 5 1  

12 .657 
1 2 . 6 4 1  
12.63< 
1 2 . 6 3 1  
12 .623 
12 .61 :  
1 2 . 5 9 "  
1 2 . 5 8 "  
1 7 . 5 5 1  
12.=2; 

1 2 . 4 3 7  

12.41 '  
1 2 . 4 2 2  

1 2 . 4 0 2  
1 1 . 4 1 '  
12.?9C 
12.377 
I?. 36r 

12 .31 ;  
1 2 . ? 3 P  

1 2 . 2 l C  
12 .705 
1 2 . ? 0 ?  
1 2 . 1 9 t  
12 .189 
12.175 
12 .167 
1 2 . 1 5 1  

12.10t  
12 .131 

17.775 
17.7>5 

17.697 
17.657 
17 .657 

17.73n 

11 .43)  
11.42Z 
17.40'2 
1 7 . 3 9 5  
17.382 
1 7 .  364 
17.540 
1 7 .  3JQ 
1 7 . 1 / ?  
17.?23 

17.LbH 
17.C42 
17.7L9 
17.917 

10. 28h 
1 7 .  ,104 

l b . q b 4  
l t . 9 3 5  
16.PYd 
l h . . ~ 5 3  

16.690 
16.675 
16.663 

16.639 
16.652 

16.623 
16.602 
1 6 . 5 7 4  
l t . 5 3 9  
16.4Y6 

I 

1 
1 

13.2n7 * 
1 3 . 1 6 3  * 
13 .137  
13.141 * 
13 .  1 4 n  5 

1 3 . 3 3 2  
13.44'2 * 

14 .244 0 

14.0'32 
13.777 
13.610 
13.5!1? 
13.450 * 
13.454 
17. 50 ' )  
13.617 
13 .751 

14.624 * 
14.337 Q 

14.106 
13 .935 * 

13.764 
13.823 * 

17.769 t 

13.tl22 
13.924 
14.070 * 

6 3 .  lhh 
d > . " > q  
d4.   9 t i4  
8 4 . 9 6 4  
u4.9H7 
o>.n47 
0 5 . 1 4 0  

65 .714 
d>.4t i7 
83.749 

69 .953 
a r . 0 J 5  
84 .663 
8 4 . 8 8 4  
t14.943 
65.035 

d>.3Y6 
05.693 

8';.  158 
84 .979 
84 .856 
84 .784 
04 .760 
d4.780 
8 4 . 8 3 ~  

87.973 

84 .929 

16. $91 10 4.d74 
l h . 9 8 7  11.1. 754 
16.974 12'9.614 
l h . 9 5 1  13".474 

16.H70  15Y. lY4 
1 6 . Y l 6   1 4 7 .   3 i 4  

1 h . d l l   1 6 ' > . ~ 1 5 4  

16.575  83.613 
16.587 9 ( ~ . 4 7 3  
16.596 10'1.333 
16 .601 11.'.193 
16.538 121.053 

16.532 14.-J.h33 
16.565 13'4.773 

16.487 151.493 
16.431 169.353 

16.195 83.912 
16.208 90.772 

16 .587   12 ) .313  

16.224 11U.492 
16.223 123.352 
16.213 13(~ .212 
16.192 143.072 
16.161 149.932 
16.118 159.792 
16.064 169.652 

16.z ln   100.632 

E C A T E  T T l M F  C V  S b N  5 c v 2  v 1 h F 2   P H I 2  ALPHA2  VEL2 BETA 

FCC E 

1 . 1 9 4  
1.21Y 
1.241 
1.257 

1.273 
1 .7h8  

1.273 
I .268 
1 . 2 5 1  
1 .747 

1.1n2 
1.236 
1.226 
1 . ?42  

1.157 
1 .252  

1 .753  
1 . > 5 8  

1.74' 
1 . 1 3 4  

1.171 
1.194 
1.213 
1.727 
1.237 
1.742 
1 .243 
1 .?39 
1.232 
1.221 

1.160 
1.182 
1.200 
1.214 
1.224 
1.229 

1.226 
1.229 

1.209 
1.219 

ECCE 

R P I  D 

2.095 
2 . 0 1 1  
1.921 
!.A76 
1.726 

0.999 
1.622 

0.987 
0 .961 
0.923 

2.105 
2.021 
1.931 
1.R35 
1.735 
1.6312 
1.000 
Q . 9 R H  

0.926 

7.115 
2.031 
1 .941 
1.845 
1.745 
1.641 
1.000 
0.9R9 
0.965 

0.963 

0.928 

2.125 
2.041 
1 .950 

1.754 
I .  650 
1.000 
0.990 

0.930 
0.966 

R H I D  

1.854 

V E L 1  ALPHAl * P H I l  . 
44.@95 34.372 -16.037 
44.E98 27.992 a - / ? . l o 9  
44.501 21.763 4 -35.628 
44.$02 15.694 -47.933 
4 4 . 9 0 0  9.795 -62.17E 
44.e94 4.075 -7t .00C 
44.?84 -1 .461 265.666 
44.F70 -6.810 iEC.206 
44.852 - 1 1 . 9 7 1  236.596 
44.828 -16 .945 2 2 5 . 1 ~ 3  . 
44.738 3 4 . 4 8 0  -15 .67€ 
44.742 21!.135 -24.658 
44.745 21.937 a -?5 .069  
44.146 15.899 -41.26C 
44.745 10.027 - 6 1 . 4 0 2  
44.740 4 . 3 3 1  4 -71.175 

44 .  718 -6.516 2LC.904 
4 4 . i 3 1  -1.184 266.461 

44 .701 -11.664 237.171 
44.679 -16.629 224.564 . 
4 4 . 5 9 0  34.582 -15.338 

4 4 . 5 9 9  22.104 -34.53e 
44.595  20.270 -24.230 

4 4 . t 0 0  l h . 0 9 4  -46.616 
44 .599 1 0 . 2 4 9  -6C.659  

4 4 . 5 8 6   - ~ . 9 2 0  267.234 
44.594  4.576 -76.378 

44.574 -6.235 251.585 
44.55e -11.370 237.733 
44.537 -16.326 i i C . 0 1 5  . 
44.455  28.398 4 -23.823 
44.450  34.678 -15.016 

44.459  22.262 -34.032 

44.460 10.461 -55.945 
44.461  16.281 -46.002 

44.457 4.811 -75 .609 
44 .449  -0.666 267.985 
44.438 -5.965 252.249 
44 .422  -11.088 238.282 
44.403 -16.036 226.455 

V E L 1   A L P H A l   P H I l  
. 

V I U F l  

26.373 
23.273 
20.4E1 
18.128 
16.367 
15.346 
15.143 
15.71; 
16.898 
18.510 

26.306 
23.215 
20.424 
18.561 
1 6 . / 7 7  
15.222 

15.513 
1 4 . Y E O  

16.670 
18.262 

26.244 
23. 162 
20.372 
1 8 . O C O  
16.194 
15.1C7 

15.375 
16.454 
18.027 

23.112 
26.1 E5 

20.324 

16.118 
17.943 

15.C01 
14.685 
15.148 
16.250 
17.8C4 

V I N F l  

14. e28 

DV 1 

20.907 
18.059 

13.492 
15.551 

11.994 
11.147 
10.981 
11 - 4 4 9  
12.441 
13.822 

20.845 
18.007 
15.500 
13.434 
11.919 
11.045 
10.848 
11.284 
12.248 
13.607 

20.787 
17.958 
15.454 

11.850 
13.381 

10 .951 
10.724 
11.130 
12.067 
13.405 

20.733 
17.913 
15.412 
13.333 

10.864 
11.786 

10.985 
10.608 

11.896 
13.213 

DV 1 



TABLE XIV. - Continued. TABULAR DATA  FOR TRAJECTORIES FROM 1.1 EARTH RADII CIRCULAR 

PARKING ORBIT  TO 1.1 NEPTUNE RADII CIRCULAR PARKING ORBIT 

2 7 1 0 . 0  
2 7 ? 0 . 0  
2740.Q 

CL 
0 
4 F C b T E  T T l M t  C V  Sb" I ' V i  V I U F ?   P t l I 2  ALPHA2  VkL2 d t T 4  

c v  5UM 

32 .11  
3.- .04 
27 .09  

25.U7 
2 4 . 1 1  
2 5 . ~ 2  

? 7 . 1 6  
22.t3R 

28 .12  

30 .75  .. 
? 6 . 5 4  
7 6 - 4 3  
25.12 
2 4 . 4 9  
74 .54  
) > . I 2  
76.32 
27.111 
? 4 . 4 h  

7 b . 1 1  

39.43 

2h . IU  
2d.02 

2 4 . 7 1  
2 4 . 1 1  + 

24 .15  
24 .13  

2 7 . 2 1  
Z ' j . 0 5  

? 8 . 9 6  

jW.l? 

2 3 . 7 9  
2 1 . 7 3  

7 9 . 4 5  
7 3 . 7 h  
23 .14  
24 .33  
2>..1') + 

21.4R 
26 .05  

2+.b'1 
21 .44  
7>.>!1 + 

?4.14 

2 3 . 3 7  
?3 .42  

7 3 . 9 3  
24 .94  t 

2 6 . 3 9  
26 .03  

I( 

D V ?  

1 3 . 4 7 5  
I 3 . 4 9 L  

1 3 . 4 h 5  
1 3 . 4 5 t .  

1 3 . 4 2 5  
1 3 . 4 4 5  

1 3 . 4 0 ~  
13 .3H1  
1 3 . 3 4 5  
1 3 . 3 1 2  

13. 301 
1 3 . 2 Y l  
1 3 . 2 8 i  
13 .27 '  
1 3 . 2 5 6  
1 3 . 7 3 7  
1 3 . 2 1 4  
1 3 .  IHC. 

1 3 . 1 1 2  
1 3 . 1 5 ~  

1 3 . C 4 2  
1 3 . c 3 4  
13.'25 
1 3 . C l 4  
13.C01 
1 2 . 9 8 4  
1 2  .S67 
12 .s3e .  
1 2 . 9 0 4  
1 2 . 8 6 t  

1 2 . 7 9 Q  

1 2 . 7 8 1  
1 2 . 7 7 2  
1 2 . 7 6 C  
1 2 . 7 4 4  
1 2 . 7 2 3  
1 2 . 6 9 r  
1 2 . 5 6 k  
1 2 . 5 3 ?  

1 2 . 5 5 r  
1 2 . 5 6 6  

1 2 . 5 4 2  
1 2 . 5 5 1  

12 .53C 
1 2 . 5 1 t  
1 2 . 4 9 7  
1 2 . 4 7 ?  
12.44 '  
1 2 . 4 1 1  

1 2 . 7 9 r  

V I U t 2  

IE.8u7 
l P . 7 9 0  

1P.  I 5 6  
18 .774  

1 e. 735  
IH .709  
16 .615  
1H.632 
1 P - 5 8 1  
1R.521 

IP.SU2 
l X . 4 3 7  
1 a . 4 7 1  
1H.453 
1O.42'3 
15.39') 
19. 362 
1s .   915 
1 8 . 2 6 0  
1 E. 1'95 

19..181 
IP .066  
1p . :>2  
1 n . c j 4  
18 .013  
1 7 . 9 8 4  
17.944 
17 .904  
1 7 . 3 5 1  
1 7 .  191) 

1 7 . 6 b 2  
17 .615  

1 7 . 6 3 2  
17.h4t7 

17.612 
1 7 . 5 6 5  
1 7 . 5 5 1  
1 7. r>uo 
1 7 . 4 5 8  
17 .399  

17 .285  
17 .272  
17 .260  
17 .745  
1 7 . 7 2 6  

1 7 . 1 2 r  
17.16H 

17 .323  

~ 7 . 2 ~ 0  

1 7 . r d ~  

P H I 7  

1 2 . 4 4 5  
1 2 . 2 7 7  8 

12 .165  
12 .109  
1 2 . 1 3 6  
1 2 . 1 5 2  
12 .744  

12.2511 
1?.37H 

17 .738  
1 2 . 5 4 6  
1 2 . 4 1 1  + 

12.   332 

1 2 . 3 3 4  
1? .4 (19  
12 .527  
1 2 . 6 8 6  0 

12 .H71  

1 3 . 0 6 3  
1 2 . 8 6 7  

1 2 . 6 6 9  

1 2 . v R  0 

1 7 . 7 2 7  
1 2 . h 4 4  
1 2 . 6 1 6  + 

1 2 . 7 1 9  
17.64, : ,  

1 2 . d 3 1  
12 .9 t i 9  
1 3 . 1 8 3  

13 .311  
1 3 . 1 d 9  

12 .Y5 f I  i 
13.<145 

12. '1?7 
1 2 . 4 4 9  . 
13.071  

1 3 . 2 9 4  
1 3 . 1 3 6  + 

1 3 . 4 8 9  

1 3 . 7 2 ( ,  
1 3 . 5 1 4  
1 3 . 3 6 5  
13 .215  
1 7 . 2 4 0  t 

13.75 ' )  
1 3 . 3 2 9  
1 3 . 4 4 4  
1 3 . h u Z  
13 .797  t 

ALPHA? 

8 3 . 9 3 1  
b 5 . 6 9 6  
8 5 . 5 1 6  
65.3Y3 

a 5 . 2 q 2  
a 5 . 3 1 9  

05 .307  
B j . 3 5 8  
t15.447 
8 5 . 5 5 4  

6 ~ . 7 2 1  
6 3 . 5 1 1  
63 .373  
d > . 2 7 9  
8 5 . 2 3 3  

6 2 .  268  
d Z . 2 3 1  

b 2 . 3 4 0  
8 5 . 4 4 2  
8 2 . 5 7 0  

US.639  
d > . 4 3 7  
o>.c 'd? 
0 5 . l n 5  
d S .  136 
8 3 . 1 3 2  

03.?3 '? 
63. 1bU 

b3.46f1 
d3.34C 

6 5 . 5 5 5  
6 3 . 3 4 5  
a 5 . 1 9 1  
ri>.?9CJ 
a 5 . i l j 7  
d3.?37 
U5.967 

8 3 . 2 3 4  
cJ5.136 

8 '> .  3bb 

0 3 . 4 7 7  
6 5 . 2 5 5  
85.09R 
6 4 . 5 9 4  
64.1743 
0 4 . 9 3 1  

" > . C 3 3  
d4 .964  

0 5 . 1 3 4  
a > . 2 t 2  

VEL2 8ETA 

1H.400 9 3 . 4 2 0  
1 8 . 3 9 6  85 .560  

18 .395  11'1.140 
1 8 . 4 0 1  105.2RO 

1 8 . 3 8 0  175.000 
18 .355  1 3 4 . 6 6 5  
1 R .  318  1 4 4 .   7 2 0  
1R.269  1 5 4 . 5 8 0  
1H.207 164 .440  
18 .133  174.30G 

1 8 . 0 9 7  92 .103  
1 8 . 1 0 1  1 0 1 . 8 6 2  
1 8 . 0 9 8  111 .723  
1H.Odb 1 2 1 . 5 8 2  
1 8 . 0 6 8  1 3 1 . 4 4 j  
IR .737  141 .302  
1 7 . 9 9 4  1 5 1 . 1 6 3  
17 .938  1 6 1 . 3 2 2  

1 7 . 7 9 1   1 8 . 1 . 7 4 2  

1 7 . 6 6 4   1 0 2 . 1 0 2  
17 .664   92 .302  

1 7 . 6 6 8   1 1 2 . 0 2 2  

1 7 . 8 7 1  1711.qn3 

1 7 . 6 5 9  1 7 1 . 8 w  

1 7 . 6 1 2  1 4 1 . 6 0 2  
17 .641  171 .742  

1 7 . 5 7 1  1 5 1 . 4 6 2  
17 .51 t i   161 .322  

1 7 . 3 7 5   1 8 1 . 0 4 2  

1 7 . 2 4 7   9 j . 6 0 1  
1 7 . 2 5 3  10, ' .461 
17 .253  112 .321  
11 .246  122.1R1 

1 7 . 2 3 2  141.,401 
17 .230  132.1741 

1 7 . 1 6 3  151.  7 0 1  
17 .112  1 6 1 . 6 2 1  
17.04Y 1 7 1 . 4 8 1  
I6 . ' 275  181 .341  

1 6 . 8 4 4  9 '.91Jli 
16 .852  1 0 ~ . 7 6 0  
1 6 . 8 5 4  I l 2 . h Z n  
1 6 . d 4 h  12i .4RiJ  

1 7 . ~ 5 2   1 7 1 . 1 s  

1 6 . 8 3 3  1 3 2 . 3 4 0  
1 6 . 8 0 8  14,'.200 
1 6 . 7 7 0  15 / . J6L I  
1 6 .  7 2 1  1 6 1 . 7 2 ~  

l h . 5 8 R  1 '11.64l i  
1 6 . 6 6 1  171.7dO 

ECCE 

1 . 2 4 4  
1 .270  

1 . 3 0 4  
1 . 2 9 0  

1 . 3 1 4  
1 .312  

1.300 
1.309 

1 .770  
1 .287  

1 . 2 5 0  
1 . 7 7 2  
1 .288  
1. 7Yd 
1 .301  
I .  300 
I .  7 9 3  

1 . 2 6 6  
I .  2 4 9  

1 .235  
1 .256  
1 . 7 7 1  
1 .280  
1.2R4 
1 . ? 8 3  

1 .766  
1 .276  

1 .252  
1 . 2 3 6  

1. ? 4 0  
1 . 2 2 1  

1 .755  
1.264 

1 . 2 6 7  
1 .741  
1 . 2 5 1  

1 . 2 ? 3  
1 .239  

I .  ? @ 7  
1 . 2 2 6  
I . ?40  
I .  2 4 9  
1 . 2 5 3  
1 .252  
1 .?47 
1.738 

1 .211  
1 . 2 2 h  

E C C E  

1 . ? a l  

1 . 2 6 ~  

R M I  0 

2.019 
1 .932  
1.83H 
1.740 

1 .000  
1.63H 

0 . 9 9 2  
0 . 9 6 9  
0 . 9 3 3  
0 . ~ 8 7  

1 . 9 7 1  
I .  8 R O  
1 .783  

1.57'4 
1 .687  

0 .997  

0 . 9 0 7  
0 . 9 4 9  

0 . 8 5 6  

1 .782  
l.R90 
1 . 7 9 3  
1 .692  

0 . 9 9 7  
1.5R8 

7.081 

0 . 8 5 9  
3.91'1 

1 .992  
1.4013 
1.R07 
1 .702  
1 .598  

0.982 

0 . 9 1 7  
0.  R63 

2.001 
I .  909 

1 .711  

0 .998  
1.h07 

0 . 9 5 5  
0 . 9 8 3  

0 . 8 6 6  

R Y I 0  

0.980 

n . 9 5 1  

n . 9 9 ~  

0.15 3 

l . n I ?  

0.915 

V E L 1  ALPHAl  P H I 1  

45 .298  29 .986  -22 .688  
4 5 . 3 0 0  23.61 '4  -32 .886  
45.300 1 7 . 4 1 4  -44 .781  

4 5 . 2 9 2  i . 5 3 5  -74.076 
45 .298  11 .383  - 5 8 . 5 8 3  

4 5 . 2 8 2  - 0 . 1 2 4  269 .640  
45 .267  -5 .587  253.913 
45 .247  - 1 0 . 8 5 3  235.85C 
45 .222  - 1 5 . 9 2 1  227 .815  
4 5 .   1 9 2  -20 .795  217 .872  

a 
45.178 26.053 a - 2 ~ . 5 q e  

4 5 . 1 7 9   1 3 . 7 3 6  - 5 2 . 7 0 e  
45 .179   19 .81G -39 .752  

4 5 . 1 7 4  7 . 8 3 9  -67 .641  
4 5 . 1 6 6  2.127 - t 3 . 7 7 4  
4 5 . 1 5 4  -3 .394  2 t C . 0 9 2  
4 5 . 1 3 1  - 8 . 7 2 1  245 .250  
45 .  1 1 5  -1? .853  2Z2.412 

45.C56 - 2 3 . 5 4 2  212 .661  
45.C88 -18.792 221 .643  

45 .008  20 .008  - ? 9 . 1 1 4  
45.COb 26 .218  -28.077 

45 .C08  1 3 . 9 6 4  -52 .012  
4 5 . ~ 0 4   n . 0 9 5  - t t . e o c  
44 .997   2 .408  -62 .905  

4 4 . 9 7 0   - 8 . 4 0 2  245.940 
4 4 , 9 8 6   - 3 . 0 9 2  26C.9CC 

4 4 . 9 4 9   - 1 3 . 5 2 1  232.975 
44 .524   -18 .451  222 .094  
44 .894  -23 .197 213.024 

a 
4 4 . @ 4 4  2 b . 3 7 4  -27 .582  
44 .E46  20.197 4 -3e .507  
44.E47 14 .183  - 5 1 . 2 8 8  
4 4 . 8 4 4  b.340 -65 .985  
44 .838  2 .677  -82 .062  
44.827 - 2 . 8 0 3  261.68E 
4 4 . B 1 2  -8.096 24b .616  
4 4 . 7 9 3  - 1 3 . 2 0 3  233 .525  

4 4 . 7 4 0  -22 .867  213 .378  
4 4 . 1 6 9  -18.125 222.535 . 
4 4 . 6 9 1  26 .523  -27.112 

4 4 . 6 9 5  14 .392  -5C.595 
4 4 . t 9 4  20 .377  -37 .921  

4 4 . 6 9 2  6 . 5 7 5  -65.2CO 
4 4 . 6 8 7  2.935 - t 1 . 2 4 6  
4 4 . t 7 7  -2 .526  262.455 
44 .663  - 1 . H 0 3  241 .216  
4 4 . 6 4 3  -17 .898  2?4 .064  
4 4 . t 2 2  -17 .812  2 2 2 . 9 t t  
44 .595  -22 .550  2 1 3 . 7 2 4  

VEL1  ALPHAl  * P H I 1  
(I 

V I N F l  

24 .539  
2 1 . 6 1 3  
19 .100  

1 5 . 9 2 2  
17 .151  

15 .512  

16 .902  
1 5 . 9 0 4  

18 .495  
20 .326  

22 .559  
19.916 
17 .730  
16.2CO 
15.456 

1 6 . 3 4 6  
15 .536  

17 .108  

21 .376  
19.435 

22.5?5 
19 .d48  
1 7 . 6 4 6  
1 6 . 0 8 7  
15.3C5 
15 .343  
16 .117  
17.+52 
1 9 .   I t 1  
2 1 . 0 5 1  

22.415 
19 .786  
1 7 . 5 7 0  
15.9E3 
1 5 . 1 6 4  
15 .163  
15.9C1 
1 7 . 2 1 0  
18.YCO 
20 .819  

2 2 . 4 2 0  

17.5CO 
1 9 . 7 2 9  

1 5 . 6 8 8  
15 .033  
1 4 . 9 5 3  
1 5 . t 5 8  
1 6 . 9 8 0  
1 8 . 6 5 3  
2 0 . 5 6 2  

V I h F l  

DV1 

16.560 
19 .215  

1 2 . 6 5 6  
14.335 

1 1 . 6 2 3  
11 .283  
11 .608  
12 .496  

15 .413  
13.808 

17 .449  
15 .051  
13 .149  
11.854 

11 .304  
11 .238  

11 .977  
1 3 . 1 3 1  
14 .628  
16 .348  

1 7 . 3 9 0  
14 .991  
1 3 . 0 7 8  
11.760 
11 .113  
11.145 
11 .785  
12 .912  
14 .388  
16 .093  

17 .336  
14.936 
13 .012  

10 .998  
1 1 . 6 7 4  

10 .997  

12 .705  
11 .606  

1 4 . 1 6 1  
15 .851  

17.287 
14.886 
12.953 

10 .891  
1 1 . 5 9 4  

10 .859  

1 2 . 5 1 1  
11.437 

13 .946  
15 .622  

ov 1 



E\ /  S L Y  0 

71 .14  * 
74 .5 ' )  + 

?5 .23  * 
7 3 . h 4  
7 5 . 1 3  * 
73 .u !  
? J . > b  Q 

7 4 . 5 ' 4  
25.V7 
' / . t , l  

2 5 . 3 3  * 
76..13 
74 .97  
? J . 5 7  * 
? L . C I l  

7 3 . 2 1  
? 4 . 2 1  + 

'7.11 

>',. 17 
?6.6" * 
? r . 7 3  
7 3 . 3 1  
7 2 . 5 2  + 

22.33 (I 

?2.h7 * 
73 .85  Q 

7 .j . 2 (-, 
76.81 

I L I . 7 2  Q 

73.59 

? d - u 7  
7b .47  
2 4 . 3 0  
2 3 . ~ 7  f 
22.26 
22.10 + 

22.55 
23.31 
24.nr, t 

26.44 

2b.65 
26.25 
24.2H 
22.84 
22.01 + 

21.83 + 

22.25 t 

23.19 
74.51 
26.09 

+ 

C V  i 

1 2 . ? 4 L  
1 2 . 3 3 P  
1 2 . ? 3 1  
1 2 . ! 2 ?  
1 2 . ? 1 '  
1 2 . ? 9 T  

1 2 . 2 5 1  
12.2H1 

12.23; 
LL .201 

1 2 .  I 3 1  
12 .175  
1 2 . 1 2 ?  
12.116 
12 .106 
12.S9'  
1 2  .C76 
12.':55 
12.C3C 
12.coc  

1 I .'43 7 
1 1 . 9 3 1  
11 .52L 
1 1 . ' ; l e  
11.9i lS 

11.ER1 
L l . H 6 /  
1 1 . 8 3 r  
1 1 . E l i  

1 1 . 7 4 r  
11 .742 
11.737 
11.73C 

11.711 
11.722 

I I .69L 
11 .677 

1 1  .62B 
11.655 

11 - 5 6 3  
11 .568 

11.557 
11 .552 
11.544 
11 .533 
11 .51q 
11.50; 
11 .481 
11 .455 

1 1 . n 9 /  

V I b ' F 2  

l 6 . 9 U 9  
IC.H97 
L6.hbb 
16.877 
1 6 . A 5 4  

16.761 
16. 7'49 

16.715 
16.667 

1 c . s J r  

16.547 
Lt.536 
1 6 . 5 2 5  
16.512 
16.4 95 
16.4 73 
16.443 
16.407 

1 5 - 3 1 ?  
16. 3 6 2  

16. 198  
16.188 
16.1 77 
16 .165  
LC.. 143 
16.12H 
1 6 . l o n  

1 5 . 9 / 2  
16.'123 

15.Hb2 
15.852 
15.842 
15.H3O 

15.735 
15.815 

15.769 
15.735 
15.695 
15.646 

15.537 
15.527 
15.518 
15.507 
15.493 
15.474 
15.449 
15.417 
15.378 
15.331 

l h . q b 5  

P H I 2  E 

14.C57 * 
13.H40 

1 7 . 5  > 3  * 
1 3 . 6 e q  

13 .5?6 
13.572 
13.h4q 
13.714 
13 .912  
14. 1'78 t 

14.3X6 
14.17r) t 

14.012 
13.314 t 

13.673 I 

13.953 
13.IIHR II 

14.067 * 
14.22C. 
14.422 

14.722 
14 .501 I 

14.339 

14 .114 * 
14.?c)5 + 
14.269 t 

14.382 
14.540 t 

1 4 . 7 3 8  

14.H35 + 

15 . f lh l  r 

14.66'1 

14.516 
14.563 t 

14.525 t 

14.23H t 

14.588 

14.1157 + 

14.700 t 

15.056 

15 .171 t 

15.402 

15 .001 
14 .891 
14 .841 

14.909 + 

15.020 

15.378 + 
15.178 

14.848 + 

ALPHA2 

d 5.3b4 
83.165 

04  .836 
u5.n33 

u 4 .  "4') 
6 4 .  H 2 9  
8 ' t .  Hbn 
b4.928 

87 .157 

85 .796  
u > . q 7 3  

6 4 . 7 4 7  
84.93P. 

0 4 .  725 
84 .755 
04 .822 
0 4 . 0 2 7  

t1>.022 

8 4 .  738 

n:, .a5 1 

65.208 

84.697 
U 4 . 8 1 1  

t14.635 

84.h49 
84.711, 
64.815 
u4.944 

dS.117 
84 .885 
84.713 
64.596 
U4.531 
84 .514 
84.54 1 
84.606 
84 .706 
d4.836 

b4.7VO 
85.026 

84 .613 
8 4 . 4 9 3  
84.426 
84 .407 
84.432 
84 .496 

84.726 
84.596 

t(4.9nc 

n4 .621 

VEL2 H r T A  

16.457 93.199 
16.465 101.05') 
16 .469 112.019 
16.464 1 2 / . 7 7 4  
16 .451 132.639 
16.427 142.49V 
16.391 152.359 
16.344 167.711 
16.285 172.079 
16 .215  181.Q39 

lh.Od3  93.49H 

16.097 11 5.216 
16.033 101.35t> 

1 6 . 0 3 4  173.C78 

16.059 142.798 
16.025 152.658 
15.9816 16.>.518 
15.923 177.378 
15.855 18 / .23 t I  

15.722 1: .791 

15.738 113.517 
15.732 10 3.h57 

15.  725 133.737 
15.736 171.377 

15.  704 14.1.097 
15.672 152.V57 
15.62X 161.817 
15.573 17,'.677 
15.507 1 8 2 . 5 3 -  

15.373 9f..097 
15 .385 103.957 

15.390 121.677 
15.391 111.017 

15.361 143.397 
15.330 151.257 
15.288 163.117 
15.235 171.977 
15.171 182.837 

15.036 94.  396 
15.048 104.256 
15.056 114.116 
15.056 123.976 

15.029  143.696 
15.047 133.H36 

14.999  153.556 

14.907  173.276 
14.959  163.416 

14.845  183.136 

16.082  132.938 

15.381  133.537 

E L A T E  T l l M E  C V  SLC + E V E  V I N F Z  P H I 2  ALPHA2  VEL2 S E T A  

E C C E  

1.?12 
1.195 

1.226 
1.734 

1 . 2 3 H  
1.238 

1.233 
1.225 
1.213 
1 .200 

1.183 
1.200 
1 . 2 1 2  
1 . 7 2 1  
1.275 
1.224 
1.220 
1.212 
1.202 
l . lR9  

1.172 
1 . 1 P 8  
1.700 
1.708 
1.212 
1.212 
1 . 708  
1.201 
1 . 1 9 1  
:.IT., 

1. :62 
1.177 
1.188 

1.200 
1 .  196 

1.200 
1.196 
1.190 
1.180 
1.169 

1.166 
1.152 

1.177 
1.184 
1.188 

1.185 
1.179 
1.171 
1.160 

ECCE 

1.188 

R q l 0  

2.011 

1 .827  
1.720 
1.616 
3.999 

5.Q57 

0.R68 

2.021 
1.929 

I .  730 
1.831 

1.625 
0.999 

0 .958 
0 . 9 8 5  

0.92') 

1 . 9 1 ~  

0.9134 

0.917 

n .071 

2.030 
1.938 

1 .739 
1.634 
0.999 

0 . 9 6 )  
0.986 

0.922 

1 .840 

n. 874 

2.040 
1.947 
1. R49 
1.747 

0.999 
1.642 

0.987 
0.962 
0 .924 
0.876 

2 .049  
1.956 
1.858 
1.756 
1.651 
1 .ooo 
0.988 

0.926 
0 .963  

0.879 

R M I O  

VEL1 ALPH41 * P H I l  

I 

4 4 - 5 4 9  2O.549 -27.376 
44.546 2 6 . 6 6 4  -26.665 

44 .551 14 .591 -49.933 
4 4 . ~ 4 9  8.800 = - t 4 . 4 4 6  
44.544 3.182 -EC.457 
4 4 . 5 3 5  -2.260 263.201 
44.522 -7.522 747.921 
44.505 -12.605 i 3 4 . 5 9 1  
4 4 . 4 8 3  -17.512 2 2 3 . 3 8 1  
44.458 -22.246 214.061 

I 

4 4 . 4 0 9  26.798 -26.242 
44.413 25.712 -36.851 
44.415 14.782 -49.3CC 
44.413 9.015 -63.722 
44.409 3.418 -79.694 
44 .401 -2.005 L t 3 . 9 2 7  
4 4 . ? 8 q  -7.753 a 248.550 
4 4 . 3 7 2  -12.325 235.105 
44.252 -17.224 723.75@ 
44.328 -21.954 214.389 

44.280  26.925 t - 2  
4 4 . 2 8 4  20.R68 -36 .351 

5.84C 

4 4 . 2 8 5  5.220  - t3 .027 
4 4 . 2 8 6  14 .964  -4e.695 

44.281 3.644 -78 .957 
44.714 -1.762 4 2 t 4 . 6 3 1  
44.262 -6.995 245.16: 
44.247 -12 .056 225.607 
44.228 -16 .948 224.198 
44.204 -21.675 214.7C9 . 
44.157  27.045 -25.458 

44.164  15.137 - 6 e . 1 1 8  
44.161 21.016 -35.875 

44.163 9.417 f -62.36C 
44.160 3.861 - 7 8 . 2 4 6  

44.142 -6.748 245.76C 
44.128 -11.799 * 236.096 
44.109 -16.683 224.589 
44.087 -21.407 215.020 

44.153  -1.528 265.315 

44.C45 21.156 -35.423 
44.C41 27.158 -25.097 

44.C48 15.302 -47.567 
44.C48 9.604 - t1 .72C 

44.C39 -1.305 265.977 
44.C45 4 .068  -77 .561 

44.029  -6.511 250.341 

43.497  -16.430 224.969 
44.C15  -11.552 236.572 

43.976  -21.151  215.322 

VEL1  ALPHAI P H I l  

V I Y F l  

22.369 
19.677 
17.436 

14.912 
1 4 . 8 3 5  
15.5C6 
16 .163  
18.418 
20. 3 16 

22.322 
19.630 
1 7 . 3 i 8  
15.719 
14.799 
14.686 
15.325 
16.556 
18.155 
20.083 

22.278 
19.586 
17.324 
15.645 
14 .6 54 
14.546 
15.154 
1 6 . 3 t l  
17.983 
19. 8 6 1  

22.237 
19.5 45 
17.)75 
15.576 
14.556 
14.415 
14.992 
16.176 
17.7E1 
19.649 

22.158 
19.507 
17.229 

14.505 
15.512 

14.292 

16.0CO 
14.840 

17.589 
19.447 

V I h i F l  

15.ac0 

ov  1 

17.241 
14.841 
12.898 
11.522 
10.792 

11.279 
10.729 

12.327 
13.742 
15.405 

11.198 
14.799 
12.848 
11.455 
10.700 
10.609 
11.130 
12.153 
13.549 
15.198 

14.760 
17.159 

12.803 
11.393 
10.615 
10.496 

11.989 
10.989 

13.367 
15.002 

14.725 
17.121 

12.761 

10.536 
11.336 

10.391 
10.858 
11.834 

14.816 
13.193 

17.087 
14.692 
12.722 
11.283 
10.462 
10.292 
10.733 
11.688 

14.639 
13.029 

ov 1 

I 



TABLE XIV. - Continued. TABULAR DATA FOR  TRAJECTORLES  FROM 1.1 EARTH RADII  CIRCULAR 

PARKING  ORBIT TO 1.1 NEPTUNE  RADII  CIRCULAR  PARKING  ORBIT 

DV2 

11 .397  
1 1 . 3 9 2  
1 1 . 3 8 7  

11 .374  
1 1 . 3 8 1  

1 1 . 3 6 4  
1 1 . 3 5 1  

1 1 . 3 1 4  
11. !35 

1 1 . 2 9 1  

11 .233  
1 1 . 2 2 T  

1 1 . 2 1 s  
11 .224  

1 1 . 2 0 3  
1 1 . ? 1 7  

1 1 . 1 9 1  
11.175 
1 1 . 1 5 t  
11.13! 

l l .C7 , '  
1 1 . ? 7 ?  

l l . C 6 4  

11.C3F 
11 2145  

l l . C 2 !  

l J . 9 8 3  
1 I . so=  

1 0 . 9 j C  
1 0 . 9 2 '  
1 0 . 9 2 1  
1 0 . 9 1 7  

1 5 . 8 9 2  
l ( J .90?  

1U. t ' IP  

I 1   . c65  

1 1  . ~ 5 r  

1 0 . 9 1 1  

1 o . e b l  
l n . ~ 4 (  

V IYFZ 

15 .223  
15.214 
15.225 
15 .195  
15. 1 8 7  
15 .163  

1 5 . I U 9  
15.139 

l c . P 2 7  

14.92C 
1 4 . 9 1 1  

14.893 
14.903 

14.863 
14.n80 

14.040 

14.775 
1 4 . 7 3 2  

14.h27 
14.618 

14 .601  
14.610 

14.5R9 
1 4 . i 7 9  
14 .5>1  
14.523 

14 .447  
14.46R 

15 .n71  

1 4 . ~ 1 1  

14 .343  
14.  335 
14. 327  
14.31Y 
14.3.J7 
14.,'92 
14 .271  
14 .c44  

1 4 . 1 7 1  
14 .211  

ALPHA2 

84 .933  
84 .692  
84 .512  

64 .319  
d4 .298  
64.322 

6 4 . 4 8 5  
U 4 . 3 8 5  

84 .615  

84 .389  

O4.5Y4 
84.t33J 

c14.409 
64 .283  
64.211 
d 4 . 1 8 ~  
64 .210  
8 4 . 2 1  3 

04.504 
84 .372  

t (4 .74> 

u r . 3 0 5  
64.49 J 

84 .176  
O 4 . 1 ( > 1  
6 4 . 1 7 6  
64 .097  
84 .159  
04.25g 
d 4 . 3 Y C  

64 .392  
8 4 . 6 4 6  

b4.sIt-7 
d 3 . 9 9 1  
83 .903  

8 4 . 2 0 n  

b4.1'44 
b3 .9d2  

64 .  14 3 
0 + . 7 7 h  

VEL2 B E T A  

14 .709  94 .695  
14 .723  104.555 

14.732 124.275 
14 .731  114.415 

14.725 134.135 
14.706 143 .995  
14.67Y 153.855 

14 .591  173.575 
14 .640  1h3.715 

14.533 I 8 3 . 4 j i  

14 .394   94 .994  

14.417  114.714 
14 .419  1 2 4 . 5 7 4  

1s .397  144 .294  
14.413 134.434 

14.37,) 154 .154  
14.332 l h 4 . 0 1 4  
14.284 173.)!74 
14.225 18  3.734 

14 .088  92.293 
1 4 . 1 J 5  105 .153  
14 .113  11.>.013 
14.116 124.M73 
14 .111  134.   733 
14.3Y5 144.593 
14.071) 154.453 
1 4 . 0 3 3  164.313 
1 3 . 9 8 6  17.+.173 
13 .929  1 8 4 . ( ' 3 3  

14.400  104.854 

1 3 . 7 9 2  9L1.592 
I 3 . 8 3 H  1 0 5 . 4 5 7  
1 3 . 6 1 4  I l < > .  312 
13.822 125 .172  
13.618 13"> .031  

13. 7 7 9  154.   752 
13 .803  14 '+ .hY2 

13. 744 164.412 

13.642  184.332 
13.698  174.41/  

ECCE 

1 .143  
1.156 
1.167 
1.174 

1 .177  
1.177 

1 .175  

1.161 
1.169 

1 .151  

1.147 
1.134 

1.163 
1.157 

1.167 
1.167 
1.165 

1.152 
1.143 

1 .126  

1.147 
I .  1 5 4  

1.158 
1.157 

1.155 
1 . 1 5 0  
1.144 
1.135 

1.118 
1 .130  

1.145 

l . 1 6 n  

1.138 

1.138 

1.148 
1 . 1 4 ~  

1.142 
I .  1 4 6  

1.135 
I .  I 2 7  

E C C F  

R M l O  

2 .058  
1.965 
1 .867  
1.765 
1 .659  
1 . 000  
0.989 
0 .964  

0 .881  
n. 97 8 

2.067 
I . 9 7 4  
I .  8 7 6  
1.773 
1 .567  
1 . 0 0 0  
0.990 
0 . 9 6 6  
0.929 
0 .883  

2 .076  
1.983 
1.884 
1.7R1 
1 .675  
1.007 
0 .990  
f i .967 
0 .731 
, 3 . 8 ~ 5  

7.085 
1.991 
1. R97 

l . 5 R 3  

9.991 
n .968  
0.')33 

1.789 

1.noq 

0 .  n e  7 

R P I O  

VEL1  ALPHA1 P H I 1  

4 3 - 9 3 5  21.290 4 -?4.993 
4 3 . 5 3 1  27.266 -24.754 

43.538 15 .460  -47 .041  
43.939 9.784 - f l . l O @  
43.936 4.266 -7 t .9C1  
43 .930  -1 .091  2 6 t . 6 1 8  
43 .921  -6.284 250.905 

4 3 . P 9 1  -16.187 225.338 
43 .508  -11.315 237.036 

4 3 . 8 7 1  -20.905 I 215.615 

43 .E26   27 .361  -24 .429  
4 3 . 8 3 1   2 1 . 4 1 6  a -34.584 
43 .834  15.610 I -46.540 
43.835 9.954 I -6C.521 
4 3 . e 3 2  4.455 -76.266 
43 .e27  -0.886 261.239 

43. eo6 -11.089 227 .486  
43.@18  -6 .067 4 251.452 

4 3 . 7 9 0  -15.955 225.697 
4 3 . 7 7 1  -20 .669  215.855 

I 

43.727 27.462 4 -24 .121  
4 3 - 7 3 2  ? 1 - 5 3 7  -34.196 

43 .736  10.118 4 -!5.955 
43 .135  15.753 -46.062 

43.729 -0.690 267.838 
43 .734  4.636 -75.655 

4 3 . 7 2 1  -5 .859  251.983 
43 .709  -10 .872  * 237.924 
43 .694  -15 .732  I 226.045 
43.676 -26.443 I 216.175 

43.632 27 .552  -23.825 
43.637 21.653 I -33.827 
4 3 . t 4 1  15.889 -45 .601  
43 .642  10.273 -59.422 
43 .040  4.80H - 7 5 . 0 6 f  

43 .628  -5.660 752.49E 
4 3 . t 3 6  -0.503 2 6 t . 4 1 7  

4 3 . t 1 7  -10 .664  23e.349 
43 .603  -15.518 226.383 
43.585 -2d.227 216 .441  . 

V F L l   A L P H d l  4 P H I 1  

V I N F l  

22.162 
19.472 
17.187 
15.453 
14.419 

14.695 
14.177 

15 .833  
17.4C7 
19.256 

22 .121  
19.440 
17.148 
1 5 . 3 5 8  
14 .340  
14.068 
14 .559  
15.675 
17.733 
19.013 

22.094 
19.4C9 
17.112 
15.347 
1 4 . 2 6 6  
13. '>66 
14.430 
15.524 
1 7 . n t a  
18.898 

22 .C t3  
1 Y . 3 t 0  
17.078 
15.300 

13.869 
14.196 

14. 3CB 
1 5 . 3 8 1  
16 .911  
18 .132  

V I  h F 1  

DV 1 

17.0 5 4  

12.686 
14.661 

11.235 
10.394 
10.199 
10.616 
11.549 
12.873 
14.471 

14.632 
17.023 

12.653 
11.190 
10.330 
10.113 
10.506 

12.726 
11.418 

14 .311  

16.993 
14.605 

11.148 
12.622 

10 .031  
10.270 

10.402 
11.294 

14.159 
12.585 

16.965 
14.580 
12.594 
11.109 
10.215 

10 .304  
9.955 

11.176 
12.452 
14.014 

DV 1 

CL 
0 
W 



1 1 . N l l  
11.20-.  
1 1 . 7 9 ;  
11.19! 
1 1 . ? * e  
1 I .  7 7 5  
I 1 . 7 6 ,  
1 1 . 7 4 0  
1 1 . 7 2 '  
11.FYI 

I 1  . k P <  
1 1  .hS'  
11.67.r 
11.572 
1 l . t h L  
1 1 . 6 5 1  
11  .e4r  
11  . t 7 <  
11 .51c  
L 1 . 5 R 7  

1 1 . 5 0 6  
1 1 . 5 0 1  
1 1 . 4 9 t  
11.49C 
11.482 
1 1 . 4 7 ~  
1 1 . 4 5 t  

11 .416 
11.39C 

1 1  .?3F 
1 1 . 2 3 :  
1 1 . ? 2 t  
11 .122 
1 1 . 3 1 5  
1 1 . 3 0 4  
11.291 
11 .274 
11 .753 
11.2ZL: 

11 .177 
11.173 
11 .16b 

l l . 1 5 t  
1 1 - 1 6 :  

11 .13? 
1 1 . 1 4 ~  

11 .117 
l l . C 9 7  
11  .C74 

1 1 . 4 3 e  

1 5 .  ,475 
1b.404 

1 5 .  341 
1 '1 .934 

1 5 . 3 2 , )  
1 5 . Y l l  
1 5 .  t l b b  
1 5 .  q55 
15.417 
15.7117 

15.157 
15 .745 
15.735 
15.  726 
15.714 
l ? . b j f !  
15 .616 
15.648 
15.614 
1 5 . 5 1 1  

1 5 -   4 2 4  
15 .415 
15.406 
1 s .  334 
15 .379 
15 .329 
15.333 
15.299 
1G.259 
15.211 

15 .114 
15.105 
l5.0Y7 
15.286 
15 .072 

15.027 
15 .OSZ 

14.956 
14.995 

14 .910 

14.815 
14.806 

14.788 
14.714 
14.726 
14.732 
14.701 
14.664 
14 .620 

14.7% 

15.047 
14.AP1 
14.614 
14.4dr:  
1 4 . 4 2 1  * 
14.411 4 

14.455 I 

14.549 

14.O75 
14.610 

1 5 . 3 ~ 3  
15.112 
14.3r i1 
14 .749 
14.61t1 
1 4 . 6 2 4  
14 .04d 
1 4 . 7 2 4  
14 .048 
15.017 

15 .453 
15 .236 
15 .041  
14.986 
14 .950 
14.971 
15 .045 
15.169 4 

15.338 
15.54'4 

15.795 
1 5 . 5 1 4  
15.415 
15 .316 
15 .278 t 

15.2Y7 
15.369 4 

15.493 
15 .662 
15.875 

15.912 4 

16.141 

15.649 
15.751 4 

15.608 
15 .624 
15.696 
15 .819 

16.202 

I 

15.989 4 

1.J.247 
b 4 . 9 9 4  
d4.8L) 1 
84.665 

04.55,)  
84 .562 
84 .614 
8 4 . 7 0 1  
d4.VZC 

~ 5 . 2 7 6  
a i . 0 1 8  
t~4.8UO 
84.64 1 
64.53A 

d4.480 
84 .4n6 

8 4 . 5 1 7  
64.5Y2 
84.700 

84.925 
8 4 . 7 0 3  
84.540 
8 4 . 4 3 4  
8 4 . 3 7 9  
84.372 
84.407 

84.5d9 
84. 72 7 

114.630 
84.604 
84 .438 
64.32A 
84.271 
84 .262 
84.296 
84.370 

84 .617 
84 .478 

84 .504 
84.734 

84.334 
84 .221 

d4 .151 
84.184 

84.365 
84 .257 

84 .504 

0 4 . 5 8 3  

b 4 . 4 a l  

84.162 

15.480  9$1.3ao 

15.502 11'1.1on 
19.493 1 0 j . 2 4 ;  

15.503 1 lL I .96O 
l i . 4 9 1  12'1.823 

15 .453 14'3.540 
15.48,)  l 3 ' ? . 6 8 t l  

15.415 15'7.4U3 
15.365 16-1.269 
15 .334  17'4.  120 

15.244  8b.962 
15.258 96.823 
15 .269 IOh .682  
15.274 116.543 
15 .271 126.402 

15.237  146.122 
15.260  136.263 

15.204  155.983 

15.104  175.703 

14.925  97.122 
14.937 106.9A2 
14.943 116.842 
14 .941 126.702 
14 .930 136.562 
14.910 146.422 
14.878 156.282 
14.835 166.142 

14.717  185.862 

14 .603 97.421 
14.616 107.281 
14.622 117.141 
14.622 127.001 
14 .612 136.  861 
14 .592 146.721 
14.562 156.581 

14.468  176.301 
14.520  16b.441 

14.405 186. 161 

14.2'31  97.720 
14.  304 107.580 

14.312 127.300 
14.312 117.440 

14.304 137.160 
14 .285 147.020 
14.256 156.880 
14.216 166.740 
14.165 176.600 
14 .104 1R6.460 

15.160  163.842 

14.781  176.002 

E C A T E  T I I C F  C V  SI,? I C V Z  V I N F 2  P H I Z  4 A L P H A Z  V E L Z  B E T A  

C C C E  

1.158 
1.175 
l . l ? 8  
1.197 
1.203 
1.204 
1.202 
1.196 
1. lRR 
1.177 

1.162 
1.145 

1.17h 
1.187 
1.193 
1.196 
1.195 
1.191 
1.1@4 
1.174 

1 .166 
1.153 

1.176 
1.182 
1.185 
1.184 

1.174 
1.180 

1.165 
1.154 

1.143 
1.156 
1.16'5 
1.171 
1.174 
1.173 
1.170 
1.164 
1.156 
1.145 

1.135 
1.146 

1.161 
1.155 

1.164 
1.163 
1.160 
1 .155 

1.137 
1.147 

E C C E  

R M I D  V E L l  ALPHAl P H I l  

2 .069 44.195 29 .259 -22.135 
1 .979 44 .199 23.167 -31 .999 
1.RR3 44.202 17 .224 4 -43.568 
1.782 44.203 11.437 -57.112 
1.678 44 .201 5.813 -72.505 
1.572 44.195 0.357 -€8 .9Cf  
9.993 44 .185 -4 .930 255.082 

0.938 44.155 -14.994 s iZC.432 
0.972 44.172 -10.046 240.6E5 

0.894  44.134  -19.778 + 2 1 8 . 2 2 ~  

2.107 44.113 31.594 s -1E.655 
2 .011 44 .118 25.470 -27.934 

1 .826 44.123 13 .660 -'.1.510 
1.773 44.122 7.991 - t t . 2 2 5  

0 .998 44 .110 -2.853 261.263 
1.617  44.118  2.485 4 - t 2 . 3 8 3  

0.982  44.C99  -8.023 4 246.112 

0.913  44.065  -17.866 221.994 
0 .953 44.C84  -13.026 232.986 

2.028  44.C03  25.589 -27.557 

1 . 8 3 4  44.ClO  15.829 -50 .942 
1.934  44.C07  19.634 -3E.302 

1.731  44.C09 8.181 -65.577 

0.99R  43.998  -2.629 2C1.9Cl 
l .hZ5  44.C05  2.694 -€1 .705 

0.983 43.S87 -7.787 4 246.660 
0.955 43.S73 -12.781 4 2 ! 3 . 4 3 1  
0 .915 43.955 -17.615 222.348 
0.866 43.933 -22.294 4 212.135 

2.037 43.P95 25.101 - i 7 . 1 9 @  

1.740 43.902 8.362 9 -64 .956 
1 . 8 4 3  43.902 13.990 -5C.4CO 

1.633 43 .898 2.893 -€1 .052 
0.998 43.892 -2.414 262.52C 
0.984 43.P82 -7.560 247.193 
0.956 43.E68 -12.546 233.864 
0.917 43 .851 -17.374 4 222.692 
0.868 43.830 -22 .051 213.4CE 

2.046 43.792 25.807 -26.859 
1.951 43.797 19.902 4 -37.429 
1.852 43.799 14.143 9 -45.883 
1.74R 43.799 8.536 -64.360 

0.999 43.791 -2.209 4 2t3. ,118 
1.641 43.797 3.084 -80.422 

0.985 43.781 -7.344 247.71C 
0.958 43 .768 -12.321 9 234.284 
0.919 43.751 -17.144 t 223.026 
0.870 43.732 -21.819 213.673 

R M I O  VELl   ALPHAl  P H I l  

1 .925  44.121  19.489 0 -3e.772 

. 
1.942  43.e99  19.772 -37 .854 

g 

s 

V l U F l  

20.504 
23.319 

18.C64 
16.142 

14.427 
14.852 

14.749 
15.740 

19.CC8 
17.217 

24.393 
21.474 

16.743 
18.880 

15.215 
14 .434 
14.453 
15.199 

18.1E9 
16.5C5 

21.431 
18.843 
16.695 
15.146 
14.337 
14.3 25 
15.043 
16.328 
17.S58 
19.VC3 

21.4C3 
18.8C8 
16.650 
15.083 

14.2C4 
14.246 

14.8S5 
16.159 
17.815 
19.712 

21.370 
18.775 
16.609 
15.024 
14.160 
14.C89 
14.754 
15 .959 
17.642 
19 .531 

V I N F l  

DV 1 

18.101 
15.571 

11.806 
13.437 

10.776 
10.400 
10.660 
1 1.472 
12.712 
14.255 

19.081 
16.436 
14.144 
12.310 
11.039 
10.405 
10.421 
11.027 

13 .544 
12.110 

16.403 
14 .111 
12.270 
10 .983 
10.327 
10.318 
10.899 
11 .961 
13.379 
15.039 

16.372 
14.080 

10.Y31 
12.232 

10 .254 
1 0 . 2 2 1  
10.778 

13.223 
11.820 

14.872 

16.343 
14.052 
12.198 
10.883 
10.186 
10.130 
10.664 
11.687 
13.0 7 4  
14.712 

DV 1 



E C A T E  T T I M E  

TABLE XIV. - Continued. TABULAR DATA FOR TRAJECTORIES FROM 1.1 EARTH RADII CIRCULAR 

PARKING ORBIT  TO 1.1 NEPTUNE RADII CIRCULAR PARKING ORBIT 

VlhlF2 

14.525 

14 .539  
14.517 

14.499 
14.487 
14.469 
14 .446  
14.417 
14 .361  
14.334 

14.245 
14 .237  
14.229 

1'1 - 2UH 
14.220 

14 .191  
14.169 
14 .141  
14 .13+ 
14.36h 

13 .973  
13.766 
13.959 

13 .935  
13.'422 

13.tJ 74 
13.YUl 

l?. t 'U7 
17.841 

13 .711  
13. 7u3 
12.6Y6 
1 3. b d l  

13.552 
13.677 

l 3 . h 4 ?  
13.616 
1 3 . 5 d 4  
l ? .  34h 

13.93n 

1 ? . 4 > 6  
1'.44 1 

1 3 . 4 2 4  
13.442 

1 3 . 4 J 9  
1 2 . 4 2 4  

1 ? . 3 ) 1  
17.  5 6 5  

17.334 
13.29n 

P H I 2  

16.438 
I6.25H t 

16.09Q 

15.94U 
15.955 t 

16.025 
1 6 . 1 4 7  
I 6 . 3 l P  
16 .533  + 

15 .984  b 

16.83b + 

l 6 . h S 3  
16.431 I 

lh .322  
lh.27'1 
16.Zotl 
16 .351  
16 .479  
16 .650  
Ib . t !hh  

17.111 
16.951 
16.775 
16.652 
l b . h l 7  
16 .623  
lh .6 '41 
16.813 

17.222 
l h . Y j 4  

17. 3 . , 1  
17.546 

17 .121  
17.L',35 
l h . q ? 4  
I6 .Yhl  + 

17.07n 
17.14'1 
17 .3?1  
1 7 . 5 4 i  

1 7 . ~ 2 3  t 
11.h54 
17.47! 
17.151 

17 .3 .2  
17.2'25 

17.3h7 
17.4JH 
17 .6hl  4 

17.852 

ALPHA2 

8 4 . 6 3 6  
64 .402  
84.229 

04 .051  
d4.112 

d 4 . 0 3 8  
84.070 
04 .147  
d4 .251  
04.3Y I 

~ 1 4 . 5 3 ~  
d4.299 
84 .12)  
b4.093 
d 3 . Q 3 9  
03.924 

84.02 I 
b 3 . 9 5 5  

c14.135 
8 4 . 2 7 6  

6 4 . 4 3 7  

03 .89 )  
04.n14 

05.i125 
aJ.SL'0 
u j . a j 9  
n3 .910  
a 4 . Q l d  

b4 .194  

d4.1 bl 

84 .Q)HR 
84.335 

nJ. 7 79 

~ 3 . 6 9 )  
8 3 . 7 1 s  

b j .  721 
L(3.792 

d4 .043  

04.232 
d 3 . 9 6 J n  
8 3 . 7 9 4  
b3 .565  

8 3 . 5 7 4  
03.504 

8 3 . 6 7 2  
a 3 . 7 r l  
0 5 .  3 2 5  

b3.qC14 

dj.q 'J0 

d 3 . 6 t i l  

VEL2 B E T A  

13 .989  9e.019 
14.003 107.879 
14.012 117.739 
14.513 127.599 

13 .987  147.319 
14.005 137.459 

13.920 167.033 
13.959 157.179 

15 .871  176.099 
1-3.811 186.759 

13.696 9d.  318 
13 .711  103.178 
lS.720 118.038 
13.722 127.898 
13.715 137.758 
L3.699 147.61d 
13.672 157.478 
13 .634  167.336 
13 .586  177.13H 
13.528 187.[,58 

17.412 70 .617  
13.428 lOi1.477 
11 .438  111.337 
13.441 12n.  197 
13 .434  137.051 
13.41Y 147.911 

13 .357  ih7 . f t i7  
13 .393  157.777 

11 .319  1 7 / . 4 9 7  
13 .253  187.351 

13 .137  99 .917  
13 .153  10.1. 7 7 7  
13.164 lLri.637 
13 .167  12d.497 

13.147 146.217 
1 3 .  I 6 2  13@.  357 

13.122 156.077 
13.087 167.937 
13 .041  177.1Y7 
12.YU6 181.627 

lZ.Yd7 131.J76  
12.870 '3Y.216 

12.H98 113.936 
12.YU2 127.796 
I2.MYH 13Y.656 
12.t4d4 140.516 
12 .86J  15',. 37h 
1 2 . t i L S  Iho .73h  
lL"7H1 178.096 
17.127  18r.456 

ECCE 

1.126 

1 .146  
1.138 

1.152 
1.154 
1.154 
1 .151  
1.146 
1.139 
1.130 

1.119 
1.129 

1.143 
1.137 

1 .145  
1.145 

1.142 
1.137 

1.122 
1.131 

1.121 
1.111 

1.134 
1.129 

1.137 
1 .131  
1 . 1 3 4  

1.123 
1 .130  

1.115 

1.114 
1.104 

1 . 1 2 1  
1.126 
1.12d 
1 . 1 2 8  

1.1?2 
1.126 

1.1!7 > 

1 . 0 C . 8  

1.114 
1.107 

1.118 
1.121 
1.121 
1.119 
1.115 

1.102 
1.109 

E C C E  

1.11b 

R M I D  

2.055 
1 .960  
1 .860  
1.756 
1 .649  
0.999 

0 .959  
0.986 

0 .920  
0.872 

2.063 
1 .968  
1.868 

1 .657  
1.764 

0 .999  
0.986 
0 .960  

0.874 

? .072  
1.977 

1.772 
1.876 

0 .999  
1.665 

c . 9 6 1  
0.987 

3 .924  
0.876 

2.080 
1.985 
1 . 6 8 4  
1 .740  
1.672 
@.Y99 
0.988 
0.962 

0 .878  
0 .925  

2.009 

1.P92 
1 . 9 9 3  

1 .787 
1. 6 8 0  
1.00'7 

5.963 

0.922 

n. 9 8 8  

n.927 
~ . m n  

R V I O  

V E L 1  A L P H A 1  PHI1  

4 

43.695 25.907 -26.537 

43 .702  14.289 -45.389 
43.699 20.026 -37.024 

43.702 8 .701  4 -63.789 
43.700 3.266 -74.815 
43.694 -2.013 4 263.697 

43 .673  -12.105 234.693 
43 .685  -7.136 4 24e.212 

4 3 . t 3 8  -21.596 213.929 
43.657 -1b.924 223.349 

43.602 26 .001  4 -26.231 
4 3 . t 0 7  20.144 4 -3f.64C 
43.610 14.428 -48.919 
43.610 8.859 4 -63.243 
43.608 3.440 -79.232 

43 .594  -6.938 24E.69e 
43 .603  -1.825 264.257 

43.568 -16.712 223.663 
43.583  -11.899 225.089 

43.549  -21.383 4 214.171 

43.514  26.090 4 -25.942 
4 3 . 5 1 8  20.255 -36 .215  

43.522 9.009 4 -62.72C 
43.522 14.560 4 -48.47C 

43.520 3.606 -38.671 
4 3 . 5 1 6  -1.646 264.797 
43.508 -6.748 245.165 

43.482 -1b.510 * 223.967 
43.496 -11.701 235.473 

43.465 -21.179 214.416 

43 .434  20.361 4 -35.928 
43.430 26 .173  -25.669 

43.438 14 .685  -4fl.043 
43.439 9.152 -62.22C 
43 .437  3.765 -7r .133  
43 .433  -1 .475  265.319 
43 .425  -6.566 245.624 
43.414 -11.513 235.844 

43 .384  -29.984 214.64e 
43.401 -16.317 224.261 

43.349 26.251 -25.41c 

43 .258  14.804 -41.637 
43.354 2G.460 -35.599 

43 .359  9.289 -61.742 
43.35R 3.916 - i 7 . 6 1 6  
43.354 -1.311 265 .821 
43 .346  -h .393  250.064 
43.336 -11.332 4 236.203 

43.?07 -20.797 214.871 
43 .323  -16.132 4 224.545 

V F L l  A L P H A 1  PHI1 

4 

. 

4 

e 

V I h F l  

21.339 
18.7 44 

14 .568  
16 .571  

14 .081  
13.982 

15.846 
14 .621  

17.476 
19 .358  

21.3C9 

16.535 
18.715 

14. 917  
14.006 
13.980 

15.7C2 
14.495 

17.319 
19 .193  

21.281 
18.688 
16.5C2 
14.R69 
13.436 

14 .?76  
13.784 

15.564 
17.169 
19. 35 

21.254 
18.663 
16.471 
14.824 
13.H70 
13.694 

15 .433  
14 .263  

17. ' 26  
18.885 

21.227 
1 8 . 6 3 8  
16.442 
14.102 

13.6C8 
13.H08 

14.155 

16.rle9 
15.3C8 

18.742 

VI h F l  

OV 1 

16.315 
14.025 

10.838 
12.165 

10.123 
10.044 

11.560 
10.557 

12.932 
14.560 

16.288 
14.000 

10.796 
12.135 

10 .063  

10.455 
9.963 

11 -440 
12.798 
14.416 

13 .976  
16.263 

12.107 
10 .751  
10.007 

10.359 
9.887 

11.326 
12.671 
14.279 

16.239 
13.954 
12.081 
10.721 

9.816 
9.955 

10.268 
11.218 
12.549 
14.148 

13.933 
16.215 

12.057 
10.687 

9.748 
9.906 

10.182 
11.116 
12.434 
14 .023  

DV 1 



c v  S b C  

I 

76.55  
'4.27 
22.38 
2 l . U ~ )  
7J.21 t 

CV: V I N F 2  P H I 2  ALPHA2  VEL2  BETA . 
1 0 . 3 5 ~  13.210 18.263 M4.127 12.610  99.515 

1 0 . 3 5 2  13.196 17.321 83 .680 12.640  11'4.735 

1 0 . ? 4 3  13.1767 17.641 + 83.475 12.641  13d.952 

10.35". 13.202 I R . O ~ I ~  83.871 1 2 . 6 2 ~  10'9.375 

10 .34e 13.189 17.698 83 .549 12.644  129.095 

?2 .02  1 0 . ? 3 t  I 
zi i .43 10 .327 1 

1 
1 
I 

3 .  l b 5  
2.146 
7 - 1 2 ?  
3.092 
3 . 0 2 7  

2.9711 
2.963 
2.9>7 
7.75q 

2. i 2 7  
?.'439 

2. 9 4 0  

1 
1 
1 
1 
1 

1 
1 
I 
1 
1 
1 

12.628 145.81> 

12.  5 7 1  168.53; 
12.604 1551.675 

12.528 17Ci.39'j 
12.415  18ri .255 

12.358  9q.914 

12.389 114 .534  
12.394 121.394 
1 2 . 3 9 1  13J .254 

12.356 151:.974 
12.379 14<J. 114 

12.282 17g.674 
12.324 16ti.934 

1'.230 19,:. 554 

12.376  109.674 

12.114 In -b .11 j  
12.132 lnJ.CJ73 
17.14', 1 1  1 . 8 3 3  
12.151 123.h93 
12 .149  13 4.553 
1Z.137 14.l.413 
12.115 151.273 
12.084 1 6 1 . 1 3 3  
12.043 17:,.993 
11.99: 1 R t  . } I 3 3  

11.376 10 l . '+l2 
11.495 1 1  1.272 
l l . . 3 O H  12:. 1 3 7  
11.414 1 2 4 . 9 9 ~  

11.JO2 14+.712 
11.913 13'1.452 

11 .881 153.572 
11.M50 167.437 
11.91( '  I 7  J .292 
11. 1 6 0  137.152 

v t L 2  M t T A  

E C C F  

1.092 
1.100 

1.111 
1.107 

1.113 
1.113 
1.111 
1.108 
1.103 
1.096 

1.0H6 

1.100 
1 . f l y 4  

1.104 
1.106 
1.10h 
1. I O 5  

1.096 
1 .101 

1 .090 

1 .ne0 
1. f l 8 P  
1.093 
1.097 

1.100 
I . O Y 8  
1.095 
I .  nso 
1 .(?e5 

1.075 
1.082 

1 .UY 1 
1 .OH7 

1 . 0 9 1  

I .  1'92 

1.185 
1.q70 

F C C t  

1. n 9 9  

l . n q 3  

1 .nHs 

R M I O  

2.097 
2.001 
I .  900 
1.195 
1.687 

0.989 
1.000 

0.964 

0. R81 
n.929 

2.105 
7.90) 
1.907 
1.802 
1.694 

0.987 
I .  Q O O  

0.flR3 
c.929 

2.113 
2.016 
1.915 
1.809 
1 .701 

0 .990 
1.900 

0.96h 
0.930 
17.RR4 

2.121 
7.724 
1.')22 
1.816 
1.707 

0 . 990 

0.932 fl. R R 6  

R M I Q  

0.965 

1.000 

n. 9 6 7  

V E L l  ALPHA1 P H I l  

43.273 26.324 -25.165 
43.278 20.554 4 - 2 5 . 2 8 7  
43.282 14.917 -47.25C 
43.283 9.418 -61.286 

43.278 -1.154 4 266.304 
43.282 4.061 -71.120 

43.211 -6 .221 i 5 C . 4 8 S  
43.262 -11.159 216.55C 

43.234 -20.619 215.085 
43.249 -15.955 224.819 

43.200  26.392 -24.934 
43.206 20.643 -34.991 
43 .209 15.024 -c6.882 
43.211 0.542 -6b.851 
43.210 4.198 m"i6.645 

43.700 -h.068 4 75C.859 
43.206 -1.005 i 6 t . 1 6 9  

43 .191 -10.994 4 236.885 
43.179 -15.785 2L i .083 
43.164 -2cJ.448 215.292 . 
43.136 
43 .131 

43.14C 
43.142 
43. 141 

43.132 
43. 138  

43. 123 
43 .111 
43.391 

20.456 -24.715 
23.126 -34.71C 
15.125 - 4 t . 5 3 2  

9.659 - tu.43E 

-3.863 267.211 
4.329 -1t.19C 

-5.917 251.294 
-lG.M36 2?7.20E 
-15.624 225.338 
-2J .285 215.491 

43.C65 26.515 
43.C70 73.804 1 

43.C74 li.221 I 

4 3 . r 1 6  9.7711 
43.c75 4.453 
43.C72 -C(.727 
43.C66 -5.773 
43.C5A -1G.68S 
43.047 -12.469 
47.c33 -2U.12'3 

-24.509 
-24.445 
-4 f .200 
-6C.040 
-15 ,755 

251.673 
2 6  7.646 

211.519 

215.682 
22  5.582 

VELl  ALPHA1 4 P H I l  

V I N F l  

21.2c2 
18.615 
16.414 
14.142 
13.749 
13 .521 

15.150 
14.353 

16.759 
18.605 

21.177 
18.552 
16.388 
14.1C5 

13.451 
1 3 . 6 5 4  

15.371 
13.956 

18.475 
16.636 

21.153 
18.571 

1 4 . 6 7 0  
16.363 

1 3 . t 4 2  
13.318 
13 .Bt4  
14 .St9  
16 .511 
18.351 

21.129 
18.550 
16. 139 
14.631 
13.593 
13.310 
13.117 

l6.4C5 
111.2 ? 2  

V I h F l  

1 4 . ~ 6 1  

DV1 

13.913 
16.192 

10.655 
12.033 

9.685 
9.860 

10 .101 
11.019 

13.905 
12.324 

16.170 
13.893 
12.011 
10.624 

9.625 
9.816 

10.023 
10.926 

13.792 
12.220 

16.149 
13.814 
1 1.990 
10.596 

9.115 
9.568 
9.950 

10.839 
12.120 
1 3 . 6 8 4  

16.121 
13.856 
11.970 
10.569 

9.136 
9.514 

10.155 
9.881 

12.026 
13.581 

DV1 

i 
i 



E C A T E  

3122 
18 3 

3 156 
15C 

3 2 C 4  
1 C C  

3256 
5 c  

3 3 C t  
r: 

TABLE XIV. - Continued. TABULAR DATA FOR TRAJECTORIES FROM 1.1 EARTH RADII CIRCULAR 

PARKING ORBIT TO 1.1 NEPTUNE RADII CIRCULAR PARKING ORBIT 

VkL2 bETA 

13.219  95.200 

13.255 124.7811 
13.247  114.920 

13.242  144.500 
13.253  134.640 

13.220 154.363 
13. I d 8  164.220 
13.146 1 7 r . J t l 0  
13.034 1 R 3 .  94Cj 

13.237 1 0 5 . 0 6 ~  

13.04d  101.b42 
13.063  111.503 

13.060 1 4 1 . " b ?  
13.074  131.223 

13.049  153.V43 

12.984  17,1-hb3 
13.022 16':.e02 

12.931 li(i1.527 
12.d79 19m1.383 

17 .184  101. 941 
12.dOU 111.h02 
12.309 121.662 
12.812 131.522 
12.d07 141 .  382 
12.7841 151.742 
12.762 161. 10.' 
12.726 171.462 
12.577 1R '-,iL)2 
12.623 19  !.be2 

17.544 11 . ' . 101  
12.527 l<J2.?41 

12.554 121.061 
12.5>7 131.?21 
17 .551 1 4 1 . 1 , d l  
17 .535  151.341 
1?.51u 161.401 

13 .072  121.7b2 

12 .414  171.261 
1?.429 1 R 1 . 1 7 1  
12.  374 I S  I .  It11 

ECCE 

1.103 
1.113 
1.121 
1.127 
1.130 

1.130 
1.131 

I .  126 
1.121 
1.114 

1.105 
1.113 
1.12u 
1 . 1 7 4  
1.126 
I .  125 
1.123 
1.118 
1.117 
1 .  IO4 

1. nvc 
1.13h 
1.113 
1.117 
1 . 1 l d  
1 . 1 1 8  
1.115 
1.111 
1.105 
1 .09d  

1 . O V ?  
1.13c 
1.106 
1.15'1 
1.111 
I .  111 
I .  I O ?  

I .  C 9 l )  
I .  1 0 4  

I .il+? 

1 .f.3 3 
I .  5'66 

1.03v 
l.lQ2 

1.104 
I .  1:J4 

1.112 
I .  119H 
1.093 
l . n q 7  

F C C E  

R M I  0 

2.11 1 
2.018 

I .  816 
1.919 

1.601 
I .  710 

9.993 

0.940 
0. 896 

0.973 

2.050 
1.961 
1.060 
1.754 
1. h4h 
0.998 
0 .981  
9.954 
0.414 
0 . 8 6 5  

2.067 
1 . q h O  
1.967 
1.761 
1.653 

C . 9 8 3  
p .  998 

'J.955 

0 .  84h 
1.916 

2.n75 
1. 277 
1 . 4 7 5  
1.764 
1 . 5 6 3  

1. qR4 
l.'456 
I. 41  7 
1.H68 

7 . 9 8 3  
I.VH', 

1 .77f ,  
1 . 8 8 7  

I .f.>67 
Q.494 

r . 9 5 7  
'1.9R4 

,7.H7? 
1.914 

9 V I Q  

' J .  9 9 9  

VEL1  ALPHA1 P H I l  

43.454  28.316 -22.314 
43.460 22.447 -?Z.O6t? 

43.466  11.122 -5f .935 
43.465  5.676 -72.315 

43 .464  16.714 - 4 ~ 4 e e  

43 .455  -4.772 2'5.045 
43.445 -9.774 740.516 
43.432 -14.631 i 2 t . 1 6 1  
4 3 . 4 1 7  -19.349 217.8SC 

43.461  0.378 - te .801 

. 
43.403  24.644 -28.139 
43.407  18.875 -3e.832 

43 .411 1.759 -64.141 
43.410 13.243 -51.462 

43.408  2.412 -P2.35(3 
43.403 -2.784 2 t 1 . 1 1 6  
43. 395 -7.834 245.895 
4 3 . 3 8 4  -12.740 232.671 

43.252 -22.138 212.447 
43.169 -11.506 221.621 . 
4 3 . 2 2 4  24.726 -27.06e 
43.323 1Y.97d -?C..4@@ 
4 3 . 3 3 2  13.365 -51.043 
43.332 1.893 -65.656 
4 3 . 2 3 0  2 . 5 6 4  - t 1 . 8 3 S  
4 3 . ? 2 5  -2.62C: .'t1.655 
4 3 . 3 1 ~  -1.661 i 4 1 . 3 0 9  
43.307 -12.56C ?13.0C5 
43.293 -17.323 221.884 
43.277 -21.954 212.654 

43.254 1'1.075 -3C.163 
43.249 24.805 -27.611 

43.751 13.481 - 5 2 . 6 4 3  
4 3 . ~ 5 R  h.024 - t5 .192 

43 .251 -2 .469  7 6 ~ . 1 2 5  
4 3 . 2 4 4  -7.496 241.70S 

43.221 - 1 1 . 1 4 d  i < c . l 3 7  
43.734 -1?.3R9 2?3.32A 

43.705 -21.170 21/.852 

4 3 . 7 5 6  z.7n9 -81.34e 

43.177 24.815 - 2 7 . 3 6 8  
43.182 l , ' . l b7  4 -37.H54 
4 3 . 1 8 5  15.59" - ' . ) .2 t2  
4 3 . 1 8 6  . ' . 1 4 3  -64.75C 
4 % .  185 1.fl41l - t C . 8 7 8  
4 3 . 1 8 1  -7.314 Zt2.512 
4 3 .  174 -1.33C 247.095 

43.151 -1f>.Yt31 i Z i . 3 H i  
4 3 . 1 6 4  -12.225 253.635 

43.136 -21.610 213.044 

V E L 1  ALPHA1 P H I l  

V I N F l  

22.290 
19.5E2 
17.229 
15.368 

13.  bS3 
14.190 

14.CC9 
14.Y85 
16.447 
18.227 

20.524 
18.026 
15 .9 t2  

13.722 
13 . '44  
14.4E3 
1 5 . 1 7 7  
17.451 
19.359 

20.:~59 
18.0C2 

14.435 
15.531 

13 - 6 5 5  
13.654 
14.312 
15.651 
17.314 
19.117 

20.475 
17 .9 iB  

14. 332 
15.9C1 

13.552 
13.569 
14.?67 
15 .5?1 
17.164 
19.  C81 

20.451 
17.756 
15.4 I 3  
14.351 

13.489 
13 .5?3 

14.  167 
15.417 
17. J L ~  
18. 252 

V I 9 F 1  

14.481 

o v 1  

17.169 

12.722 
14.757 

11.165 
1 0 . 1 7 8  

10.065 
9.8 15 

10.852 
12.062 
13.577 

15.589 
13.404 

10.443 
11.656 

9.838 

10.445 
9.856 

11.503 
12.911 
14 .561 

15.567 
13.383 
11.630 
10.406 

9.785 
9.785 

11.398 
10.356 

14.437 
12.795 

13.363 
15.545 

11.606 
10.372 

9.718 
9.736 

10.272 

12.684 
11.299 

14.318 

15.524 
13.343 
11 - 5 8 2  
10.339 

9.689 

10.192 
9.654 

11.205 

14.206 
12.579 

o v 1  



E C A T E  T T I M E  

3356  3440.0 
317  3420.0 

34E0.7 
34 in. 0 
34'10.0 
3490.3 

3510.3 
1520. I 
3530.3 

34Ct  3450.0 
267 35:O.q 

3510.0 
3 5 2 0 . 0  
35?0.0  
3 5 4 0 . 3  
25 10.0 
3560.0 
3570.0 
35d0.0 

3456 3 5 4 0 . 0  

3560.0 
35  70.3 
35d0.0 
3'590.0 
36i0.0 
3610.0 

36  j0.0 

35C6 35YO.O 
167 36CO.O 

36 10.0 
3620.0 

3640.0 
36 30.0 

3650.0 
3660.0 
3670.0 
36"O.O 

3556  ?640.Q 

3660.0 
3670.') 

3690.0 
3680.0 

37CO.O 

3720.0 
3730.0 

E G A T E  TTIHE 

3 5 ~ 0 . 0  

217  3550.0 

3620.0 

117  3650.0 

371n.o 

D V  S b M  P V 7  V INF2   PHI2  + ALPHA2  VEL2 t i E T A  

2 5 . 0 0  + 10.C9? 12.658 19.041 83.7'17 12.036  102.83') 

71.65 10.C87 12.645 IR.614 + 85.366 12.064 1 2 2 . 5 5 1  
2 3 - 4 1  10.09c  12.651  18.794 + b3.549  12.053  112.699 

73 .37  10.084  12.638  18.502 + d3.245  12.068  132.419 
19 .72  

? d . l n  
19.61 

21.52 
2 1 - 1 7  

74.12 t 

2 5 . 4 7  
73.2'9 
7 1 . 5 2  
2d.26 

19 .51  
l Y . > R  

75.01) 
2 3 . 9 9  
22 .32  
73.Y2 

+ 

t 

25.35 

21.411 + 

23.17 

2U.13 
19.44 
19.55 + 

73.M0 
19.84 

22.13 
23.72 

25.24 
23.06 
2 1 . L 9  + 

20.01 + 
19.31 
19.21 + 

19.68 + 

20.63 + 

21.Y5 + 

23.54 + 

25.13 

71.18 
22.95 

19.89 + 

19.07 
1 9 - 1 8  + 

19.53 
20.47 i t  

21.78 + 

23.36 + 

DV SUM + 

+ 

L O . C 7 $  
10.C72 
10.C64 
LO .C5? 
10.042 
10.C24 

Y.98$ 
9 . 9 n t  
9.983 
9.975 

9.969 
9.975 

9 - 9 6  1 
9.95c 

'9.92? 
9.93e 

9.C85 
9 . E 8 t  
9.E83 

9.875 
9.87C 
9.R62 
9.852 
9.84C 
9.926 

9.7YC 
9.793 

9.787 
9.784 
9.78C 
9.115 
9 .767 
9.75e 
9.746 
9.733 

9 . 7 0 1  
9.698 
9.695 
9.6Y? 

9 . e ~ ~  

17.614 
12.628 

12.596 
12.573 
12.544 
12.510 

12.435 

12.423 
12.429 

12.416 
17.406 
12.393 
12.375 
12.353 
12.326 
12.2Y3 

12.213 
12.219 

12.207 
12.700 
12.191 

12.161 
12.178 

12.113 
12.140 

12.082 

12.009 

11 - 9 9 7  

11.981 
11.990 

11.969 
11.953 
11.932 
11.907 
11.877 

11.805 
11.799 

11.787 
11.793 

12.003 

18.455 
1H.472 + 
18.550 + 

1R.R74 + 

18.6R5 4 

19.113 

19.408 
19.157 
18.973 t 

18.85R + 

1R.808 
lR.H24 
18.901 
19.036 + 

19.467 + 

19.226 

19.778 
19.522 
19.335 
19.216 + 

19.165 * 
19.178 f 

19.255 
19.390 
19.582 
19.824 + 

20.151 + 

19.679 
19 .577 + 

19.523 + 

19.536 
19.612 + 

19.747 + 

20.185 + 
19.940 

20.526 

20.066 + 

20.261 + 

19 .941 

1 9 . ~ 9 0  t 

d > .  l H 3  
65.169 
d j .2U5 

d5.406 
83.286 

83.563 

83.686 

83.247 
83.434 

83.123 
83.056 
63.043 
aj.079 
83.160 

63.439 
83.281 

83.572 
M3.316 
83.126 
82.999 
62 .931 
82.916 
d2.951 
83  -032 
83.153 
83.313 

83.458 
83.197 
83.054 
82.874 
82 .804 

82.822 
82.788 

82.902 
83.025 
d3.186 

83 .341 
83.077 
az. 8 8 0  
82.747 

12.064 141.279 
12.050 152.139 
12.026 l61.99Y 

11.949  lR1.711) 
11.992  171.857 

11.896 191.519 

11.800 103.136 
I l . t j l 8  112.99H 
11.830 122.858 
11.834 132.710 
11.830 142.578 
11.817 152.438 
11.794 162.798 
11.761 172.158 
11.719 182.018 
11.667 191.878 

11.571 103.437 
11.589 113.297 
11.602 123.157 

11.603  142.877 

11.568 162.597 
11.536 112.457 
11.495 182.317 
11.444 192.177 

11.348 103.737 

11.380 123.451 
11.367 113.597 

11.382 143.177 
11.385 133.317 

11.349 162.A97 
11.370 153.031 

11.317 172.757 
11.276 182.617 
11.226 192.477 

11.131  104.036 

11.163  123.756 
11.150  113.896 

11.169  133.616 

11.607 133.1717 

11.491  152.737 

9.685 11. 
9.684 11. 
9.677 11. 
9.t6f2 11. 
9.657 11. 
9.644 11. 

DV2 V I 

778 19.885 82.675 11.167 143.476 
766 19.896 8L.657 11.156 153.336 
7 5 1  19 .971 + 82.691 11.135 163.196 
7 3 1  20.107 82.772 11.104 173.056 
706 20.301 + 82.895 11.064 182.916 
6 7 7  20.548 f 83.057 11.015 192.776 

NF2 P H I 2  ALPHA2  VEL2 BETA 
+ 

ECCE 

1 . f l R O  
1.087 
1.092 

1.097 
1.096 

1.095 
I .  092 

1.081 

1.015 
1.081 

1.090 
1.086 

1.091 
1.091 
1 . O R 9  

1.081 
I .076 

1.070 
1.076 
1.081 

1.085 
1.085 
1.083 
1.080 
1.076 
1.071 

1.071 
1.065 

1.075 

1.079 
1.078 

1.079 

1.075 
1.078 

1.071 
1.066 

1.066 
1.060 

1.070 
1.073 

1.074 
1.074 

1.070 
1.072 

1.066 
1.062 

E C C E  

1.097 

1.087 

1.086 

1.084 

R M I O  V E L l  ALPHA1 P H I l  . 
2.090 43 .109  24.942 -27.139 
1.992 43.114 19.253 -37.561 
1.890 43.117 13.694 + - 4 S . 9 C 1  
1.783 43.118 fl.268 -64.327 

0.999 43.113 -2.172 263.003 
1.674 43.  117 2.980 + -8C.427 

0.985 43.107 -1.187 247.466 
0.958 43.C97 -12.068 23?.939 
0.920 43.C85 -16.821 722.611 
0 .871 43.070 -21.450 212.227 

2.098 43.C44 25.005 -26.922 
2.000 43.C49 19.334 + -37.284 
1.897 43.C52 13.792 -49.551 
1.790 43.C53 R.381 + -63.925 

0.999 43.C49 -2.036 263.417 
1.680 43.C52 3.105 -75.995 

0.986 43.C42 -1.043 241.824 
0.959 43.033 -11.919 234.228 
0.921 43.C22 -16.668 222.843 
0.873 4 3 . ~ 0 8  -21.296 213.403 

2.106 42.982 25.063 -26.11f 
2.007 42.987 19.410 -37.021 
1.904 42.990 13.884 -49.23C 
1.797 42.991 8.488 + - t 3 . 5 4 1  
1 . m 7  42.991 3.224 -79.582 

0.986  42.981  -6.906 * 248.161 
0.999  42.987  -1.906 263.814 

0.960  42.912  -11.776 234.505 

0.874  42.548  -21.150 213.571 
0.922  42.961  -16.523 223.06C 

2.015 42.927  19.482 -3t .773 
2.113  42.922  25.117 -2t .526 

1.911  42.931  13.972 -48.921 
1.804  42.932  8.590 -63.11t 

0.999 42.$28 -1.783 4 264.194 
0 .987 42.922 -6.775 248.497 
0.961 42.914 -11.640 i i 4 . 7 7 1  
0.923 42.903 -16.384 223.268 
0.875 42.890 -21.011 213.732 

2.121  42.865  25.166 -26.344 
2.022  42.870  19.548 -36.538 

1.810  42.e75 8.686 - t 2 . 8 2 8  

0.999  42.872  -1.666 264.558 
1.699  42.875  3.446 -78.811 

0.961  42.858  -11.511 235.027 
0.987  42.@66  -6.650 248.813 

0.924  42.848  -16.251 223.461 
0.877  42.835  -20.878 213.886 

RMID V E L l  ALPHA1 P H I l  

a 

1.693  42.931  3.338 -75.188 

I 

1.918 42.e74  14.054 s -4n.627 

V I N F l  

20.429 
17.934 
15.847 

13.476 
14.313 

13.412 
14.0  72 
15.308 
16.942 
18.828 

20.4C6 
17.913 
15.821 
14.277 
13.423 
13.339 
13.982 
15.204 
16.830 
18.711 

20.384 
17.853 
15.757 
14.242 
1 3 - 3 7 3  
13.210 
13.856 
15.105 
16.122 
18.5% 

20.362 
17.873 
15.714 
14.210 
13.325 
13.205 
13.'.14 
15.011 

18.4S1 
16.620 

20.341 

15.752 
17.853 

14.118 
13.280 
13.143 
13.736 
14.921 
16.552 
18.389 

V I N F l  

o v 1  

13.325 
15.504 

11.560 
10.308 

9.645 

10.116 
9.594 

11.115 
12.479 
14.098 

13.307 
15.484 

11.539 
10.279 

9.603 

10.044 
9.538 

11.030 
12.383 
13.996 

15.465 
13.289 

10.252 
11.519 

9.564 

9.976 
9.484 

1 0  -949 

13.898 
12.. 29  3  

13.272 
15.445 

11.500 
10.226 

9.526 
9.433 

10.873 
9.911 

12.206 
13.806 

15.426 
13.255 
11.482 
10.201 

9.384 
9.491 

9.849 
10.799 
12.124 
13.717 

DVL 



TABLE XZV. - Continued. TABULAR DATA  FOR TRAJECTORIES FROM 1 . 1  EARTH RADII CIRCULAR 

E C A T E  T T l M E  

36C6  3690.0 
67  37c0.0 

3710.9 
3720.0 
377o.n 
3740.n 
3750.0 
3 7 ~ 0 . 0  

3780.0 

3656  3740.0 
17  3150.0 

37 70.0 
3760.0 

3780.@ 

38C0.0 
3790.0 

3870.0 

3770.0 

3~ 10.9 

3 ~ 1 0 . 0  

37C6  3740.0 
3 ?  3RQ0.0 

3810.0 
3H 70.0 
38 50.9 

38’10.0 
3Rb0.7 

3uko.n 

3870.0 
38go.n 

3756  3ttr0.3 
8 3  3850.0 

3860.0 
38 In. 0 
3Jd0.0 
3890.0 
3 ~ c n . 0  
391o.n 
392o.n 
39 10.0 

c v  SbP 

* 
25.62 
22.LIS 
21.Ul 
1Y.7H 
1’i.Ub 
18.95 
19.38 ‘ 
20.31 
21.62 
23.19 

2 4 - 9 2  

7J.97 * 
21.15 * 

19 .07  + 

18.94 
1cr.bl + 

19.14 
2C.16 
21.46 t 

23.u3 

24.b2 4 

22.69 
23.b7 
N . 5 7  
1 Y . 8 J  
In.&’, 

73.u2 
19.11 

ZL.81  
21.31 

2i.z:, 
24.12 + 

~ ~ . 7 n  
19.47 
l a . 7 2  
10.27 
ld .96  

21.17 
72.73 

. 

1Y.bn I 

E C A T E  T T I M E  C V  SUC 

c v  i 

9.61: 
9.61C 
9 .601 
9.605 
9.601 
9.596 
9 .58s  
9.581 

9.55e 
9.571 

Y.52tl 

9.522 
9.526 

9.52C 
9.511 
9.512 
9  -506 
9.496 
9.488 
9.476 

9.441 
9.44c 
9.442 
9.44c 
9.436 
9.432 
9.426 
9.41i. 

9.39k 
9.405 

9.37c 

Y.365 
9 . 3 h l  

9.762 
9.35s 
9.355 
9.34s 
9 . ? 4 i  
9.332 
9.322 

D V i  

PARKING ORBIT  TO 1 . 1  NEPTUNE RADII CIRCULAR PARKING ORBIT 

V I N t 2  

11.607 
11.601 

11.589 
11.5YS 

11.580 
11.569 
11.554 
11.535 
11.511 
11.483 

11.415 

11.402 
11.4JA 

11.3Y6 
11.388 
11.317 
11 - 3 6 3  
11.344 
11.322 
11.294 

11.227 
11.221 
11.215 
11.259 
11.201 
11.191 

11.129 
11.117 

11.137 
11.111 

11.045 

11.027 
11.333 

11.030 
10.996 
10.919 
1c. 358  
10.932 

V I N F Z  

l 1 . n j o  

11.3zn 

P H I 2  

20.903 
20.635 t 

20.436 

20.250 
20.259 
20.333 
20.470 
20.665 t 

zn.308 c 

20.914 I 

21.284 + 

20.808 
21.011 

20.617 
20.617 
2C.625 
20.699 
20.e35 
21.031 + 

21.283 + 

21.667 
21.389 
21.183 

20.987 t 

21.049 

20.993 
21.061 
21.204 
21.401 
21.654 

22.057 
21.771 
21.561 

21.359 
21.424 

21.365 t 

21.43H 
21.575 
21.714 
22.029 

pH12 

ALPHA? 

83.223 
82.954 
b2.754 
62.619 
82.544 
82.525 

d2.639 
82.763 
82.927 

63.103 
d2.830 
82.626 
82.4bU 

82.397 
d2.412 

0 2 . 5 0 5  
82.424 

82.6L9 
82.795 

82.558 

82.704 
82.497 
82.35h 
8L.217 
82.256 

82.369 
b2.494 
82.661 

82.857 
112.516 
82.366 

d2.141 
8L.22? 

112.111 
trL.150 
82.231 

62.526 

d2.981 

82.2na 

u2.35a 

ALPHA2 

VEL2 BETA 

10.920 104.335 
10.939 114. 195 
10.953 124.055 
10.959 133.915 

10.947 153.635 
10.957 143.775 

10.326 16 3.495 
10.896 173.355 
10.857 183.215 
10.809 193.075 

10.714 104.634 
10.734 114.494 
10.748 124.354 
10.755 134.214 
10.753 144.074 
10.743 153.934 

17.694 173.654 
13.723 163.794 

10.655 183.514 
19.506 193.374 

10.513 104.931 
10.533 114.793 

10.555 134.513 
10.548 12lt.653 

10.554 144.373 
10.544 154.233 

10.497 173.953 
10.45Y 183.813 
10.412 193.673 

10.317  105.232 
10.338  115.092 

lQ.36U  144.672 
10.360  134.812 

10.351  154.532 
10.332  164.  392 

10.267  184.112 
10.334  174.252 

10.221  193.972 

V t L 2  BETA 

10.525 1 6 4 . ~ 3  

10.353  124.952 

ECCE 

1.056 
1.061 
1.065 
1.067 
1.069 
1.069 
1.067 

1.061 
1.057 

1.052 
1.056 
1 .Oh0 
1.062 
1.064 
1.064 
I.Ob2 

1 .057 
1 .OS3 

1 .ob5 

1.060 

I .  048 
1 .OS2 
1.056 

1.059 

I .  058 

1.053 
1.049 

1.044 

1.051 
1 .023 
1.054 

1.053 
1.051 
1.049 

1.n5n 

1.059 

1.056 

1. 048 

I .  054 

1.045 

E C C E  

R M I O  

2.128 
2.029 
1.925 
1.817 
1.706 

0.981 
0.999 

0.962 
0.925 
0.878 

2.135 
2.036 

1.823 
1.931 

1.712 
0.999 
9.9RR 
0.963 
0.926 
0.879 

2.142 
2 .Q42 

1.829 
1.938 

1.717 
0.999 
n.988 
0.964 
0.927 
J. e 8 0  

2.049 
2. 149 

1.944 

1. 723 
1.n35 

0.989 
1.000 

0.964 
0 . 9 2 ~  
n .881 

9410 

VELl   ALPHhl  P H I l  
w 
w 

42.e11  25.211 -26.174 
42.e16 19.611 -!6.317 
42.820 14.131 * -48.349 
42.821 8.776 -62.498 

42.818 -1.555 264.906 
42.813 -6.532 24S.116 
42.805 -11.387 275.271 
42.195 -16.125 223.657 

42.821 3.548 -7e.452 

42.783  -20.752 214.033 
0 

42.759 25.253 -26.014 
42.164 19.668 -36.108 

42.769 8.862 -62.185 
42.769 3.644 - 7 t . 1 1 1  
42.766 -1.449 265.239 
42.761 -6.419 245.406 
42.754 -11.270 235.505 
42.144 -16.005 i23.838 
42.733 -20.631 214.172 

42.109 25.290 -25.865 
42.114 19.722 -35.911 
42.718 14.272 -47.837 
42.710 9.943 -61.887 

42.717 -1.349 2 t5 .55 t  
42.712 -6.312 245.682 

42.767 14.204 -48.086 

42.11’) 3.736 -77.786 

42.705  -11.15a 235.728 
42.696  -15.891 224.011 
42.t84  -20.517 214.304 

42.661 25.324 -25.125 
42.666 19.772 -35.726 
42.670 14.335 -47.603 

42.672 3.822 -77.471 
42.672 9.019 4 -61.6C6 

42.665 -b.211 245.946 
42.669  -1.254  2e5.85e 

42.658  -11.052 235.941 
42.649 -15.783 2 i 4 . 1 7 t  
42.638 -23.408 214.43C 

V E L l  ALDHAl P H I l  

V I Y F l  

20.319 

15.7?0 
17.834 

14.149 
13.236 
13.OE4 
13.662 
14.835 

18.292 
16.429 

20.298 
17.816 
15.709 
14.120 
13.155 
13.C27 
13.552 
14.754 
16.340 
18.199 

20.277 
17.757 
15.689 
14.093 
13.156 
12.974 
13.525 
14.616 
16.255 
18.1 10 

20.255 
17.778 
15.669 

13.1 19 
14 .566  

12.923 

14.6C2 
13.461 

18. *26 
16.174 

V I h F l  

DV 1 

15.407 
13.239 
11.464 
10.177 

9.457 
9.339 

10.730 
9.791 

12.046 
13.633 

15.388 
13.223 

10.154 
11.446 

9.425 
9.295 
9.735 

11.971 
10.664 

13.553 

15.369 
13.201 
11 - 4 2 9  
10.132 

9.395 

9.683 
9.254 

10. 6 0 1  
11.900 
13.476 

15.351 
13.191 

10.111 
11.413 

9.366 
9.214 

10 .541  
9.632 

11.833 
13.404 

0v1 



E C A T F  

3489 
183 

3523 
1 5 0  

3573 
1co 

3623 
5c 

367 3 
C 

I C A T "  

C V  i 

9.P25 
9.R22 
9 .819 
9.816 
Y.fl12 
9.807 
9.P01 
9.792 
9 .781 
9.76h 

9.76! 
Y .  76C 
9.757 

9 . 7 5 1  
9.754 

9.747 
9 .741 
9.732 
9 .72? 
9.712 

9.673 
Y.66$ 
9.666 
9  -66 4 
9 .661 
9.657 
9.651 
9.644 
9.635 
9 - 6 2 !  

9.582 
9 .586 

3 . 5 8 C  
9.577 
9 .574 

9.56: 
9.57c 

9.G5r: 
9.545 
Y.53' ;  

Y * ' i C  ' 
i . 4 4  I 

1 . 4 q m  

' J  . '. ': ! 9 . 4 Y ' I  

q . o * .  
9 . 4 4  

' I  . 4 f, .I . 't / 

I . (I -, 7 

I V  

V I Y F Z  

12.0dO 
12.073 
12.067 
12.061 
12.053 
12.047 
12.027 
12.00R 
11.9d4 
11.955 

11.944 
11.936 

1 1   - 9 2 4  
11.930 

11.917 
11.907 
11.894 
11.877 
11.856 
l l . d 2 9  

1 I .  742 
11.734 

11.722 
11.715 
11.796 
11.6Y4 
11.677 
11.656 
11.651 

11.546 
11.53R 
11.552 

1 I. 728 

11.526 
11.519 
11 .511 
11.499 
11.463 
11.467 
11.43H 

11.356 
11.347 
I I .  1 4 1  
1 1 . 7 5 >  
11. 12Cl 
11. 32.2 
1 1 . i J )  
l l . ' j 3  
1 I .  //'+ 
I I . . 3 ' :  

V I ' t . '  

PHI'  

20.141 
17.857 
19.642 

10.418 
19.495 

19.407 
19.46n 
19.574 
19.746 
19 .971 

20.516 
20.204 
19.961 
19.787 
1V.6d2 
19.645 
19.674 
19.766 
19.918 
20.125 

20.895 
20.579 
20 .331 
20.154 
20.046 

(0.035 
20.127 
20.279 
20.487 

t 

20.007 

21.277 
20.956 
20.705 
20.524 
2C.413 
20.372 + 

20.490 
20.643 

20.397 

2n.853 

21.662 
21.336 
21.081 
2O.UYb 
2P.7113 * 

? (1 . 7  tl 'I * 
"',f, * 

,'I . <J',''f 

?1.2>1. 

2 n . 7 ~ n  

D l i  I 7  f 

ALPHA7 

a3.608 
M5.323 
d3.107 
62.956 
82.064 
82.829 
82.046 
82 .910 

d5.164 

n3.554 
63 .341 
83.097 
d1.923 
82.8Oh 
82.749 
82.747 
d2.794 

63.019 
82.8d6 

tt3.018 

M3.540 

62.9 75 
63.223 

82.795 
n 2 . 6 7 ~  
82.620 
M2.616 
M2.662 
dL. 754 
61.889 

83.425 
d3.153 
M 2 . 8 5 1  
02.668 
82.54R 
82.4d8 
M2.483 
dL .529 
82 .621 
d2.757 

dJ .304 
M 2 . ? Y 1  

d 2 . 5 5 P  
dL.725 

d2 .416 
b C .  1 2 4  
dl'. 2 4  J 

o L . ' , i 4  
O 1 . 4 c . 7  

O i . / > i 3  

ALPPA.' 

VEL2 8 F T A  

11.412 1 O u . O Z J  

11.448  119.740 
11.456 l2Y.600 
11.456 139.460 
11.447 149.320 
11.429 159.180 
11 .401 16Y.040 
11.363 17U.900 
11.316 188.760 

11.255 90.603 

11.306 126.182 
11.295 116. 323 

11.310 136.043 
11.305 l't5.902 
11.290 155.762 
11.266 165.622 
11.233 17b.482 
11.190 185.342 

11.040 96.902 
11.063 106.762 
11.080 116.622 
11.092 126.482 
11.096 136.342 
11.092 146.202 
11.078 156.062 
11.055 165.922 
11.022 175.782 
10.980 185.642 

11.433 ~ O Y .  an9  

11.278  106.462 

10.853 107.061 
10.1172 116.921 
10.884 126.781 
10.888 136.641 
10.M84 146.501 
10.871 156.361 

10.816 176.0Ml 
10.775 18 i .Y41 

10.626 97.500 

10.830  97.201 

10.848  166.221 

1n.649 1 0 7 . ~ 0  
11.668 I 1  7.220 
l n . 6 d 0  121.980 
1 7 . 6 8 5  136.940 
10.682 145.R00 
1, l .hb-J  156.660 
l ? . 6 4 1  16'1.520 
10.616 17iv.3811 
10.575 1 ~ o . 2 4 0  

v k L 2  BFTA 

FCCE 

1 .n64 
1.070 
1.075 
1 .079 
1.081 
1.081 
1.080 
1.078 
1.074 
1.070 

1.059 
1.065 
1.070 
1.074 
1.077 
1.078 
1.077 
1.075 
1.072 
1.068 

1.054 
1.060 
1.065 

1.071 
1.072 
1.072 
I. 070 
1.067 
1.063 

1.050 
1 .OS6 
1.061 
1.064 
1.066 
1.067 
1.067 
1.065 
1.062 
1.059 

1 .04h 
1.052 
I .  056 
1.059 
1.061 
1.062 
1.062 

1.058 
1.060 

1. n 6 9  

1.055 

E C C E  

4MI 0 

2.146 
2.049 
1.947 
1.841 
1.737 

0.993 
1.620 

0.971 
0.938 
0.894 

2.185 
2.090 

1.777 
1.885 

1.666 
0.997 
0.981 
0.952 
0.912 

2.193 
2.097 

1.1392 
1.997 

1.783 

0.997 
1.672 

0.982 
0.953 
0.913 

2.200 
2.10 5 
2.004 
1.898 
1.789 

0.998 
1.678 

0.982 
0.954 
0.914 

2.207 
7.112 
2 .011 
1.905 
1.796 

0.998 
1.684 

0.983 

0.915 
0.954 

RMIn 

1.99n 

VEL1  ALPHAl P H I l   V I Y F l  O V 1  

42.93') 27.200 -23.221 21.358 16.332 
42.545 21.515 4 -32.883 18.755 14.034 
42.549 15.953 -64.313 16.497 12.103 
42.951 10.519 - 5 i . 8 1 6  14.721 10.637 
42.551 5.215 4 -13.288 13.577 9.723 
42.949 0.043 -89.86C 13.179 9.412 
42.944 -4.999 t 253.954 13.538 9.693 
42.936 -9.912 2?5.456 14.',43 10.494 
42.926 -14.701 227.16E l6 - ' ;24  11.707 
42.514 -19 .371 216.971 17.816 13.223 

4 

42.E9R 29.342 -15.930 22.361 17.233 
42.904 23.625 -29.018 19.662 14.827 
42.908 18.029 -29.715 17.264 12.752 
42.511 12.558 4 -52.398 15.251 11.102 

42 .911 2.002 4 -83.478 13.7CO 9.429 
42.907 -.3.081 25S.5q7 13.217 9.489 
42.501 -8.037 244.736 14.054 10.101 
42.892 -12.868 231.584 15.373 11.169 
42.881 -17.579 226.621 17. 62 12.580 

42.512  7.215 -e7.169  13.891  9.971 

42.E42  29.377 -19.792  22.335  17.210 

42.852 18.099 4 -34.47'2 17.245 12.735 
42.855 12.642 4 -52.095 15.767 11.082 
42.E56 7.313 -6L.817 13.857 9.945 
42.855 2.111 4 -83.107 13.151 9.391 
42.852 -2.964 260.345 13.211 9.438 
42.846 -7.913 245.032 13.974 10.037 
42.837 -12.739 231.82C 15.782 11.094 
42.826 -17.448 220 .804  16.964 12.497 

42.e48  23.678 -28.827 1 9 . ~ ~ 4 2  14.809 

42.788  29.407 -1s.65e  22.310 17.187 
42.794 23.727 -2H.648 19.621 14.791 
42.799 18.163 I -'9.239 17.226 12.719 
42.802 12.722 4 -51.807 15.244 11.064 
42 . f03  7.405 -66.482 13.824 9.919 

42.199 -2.852 260.679 13.149 9.389 
42.F02 2.213 4 -t32.753 13.105 9.355 

42.793 -7.795 245.316 13.897 9.977 
42.785 -12.617 222.046 15.195 11.023 
42.774  -17.324 22c.979  16.871  12.419 

I 

42.737 29.434 -19.532 22.284 17.164 
42.743 23.771 -28.480 19.601 14.774 
42.748 18.224 -39.020 17.207 12.703 
42.751 12.796 -51.535 15.222 11.045 
42.752 7.492 -66.164 13.793 9.894 

42.148 -2.747 I 2 t C . 9 9 7  13.090 9.343 
42.751 2.311 -E2.415 13.060 9.321 

42.742 -7.683 245.587 13.825 9.919 
42.735 -12.501 4 2?2.261 15.113 10.956 
42.724 -17.206 221.145 16.783 12.344 

4 

VFLl   ALPHAl  P H I l   V l N F l  DV1 

i 



TABLE XIV. - Continued. TABULAR DATA FOR TRAJECTORIES FROM 1.1 EARTH RADII CIRCULAR 

E C A T E  

3 7 2 3  
3 1 7  

37 73  
2 6 7  

3 8 2 3  
2 1 7  

3 8 7 3  
1 6 7  

3 9 2 3  
111 

E C A T E  

T T  I M E  

3 8 ~ 0 . 0  
3810.0 
38:n.o 

3840.0 
3850.0 

38J0.0 

3 8 t 0 . 0  
38  70.0 
3HP0.0  
38S0.0 

3850.0 
3 H t 0 . 0  
3870.3 
3ti1n.o 
3 t l  ;0. 0 
39c.0. 3 
3410.3 
3923.0 
3 9  4n.n 
3940.0 

3 9  :O.  0 
3910.0 
3 Y i 0 . 0  
3 3 l f l . 3  
3940.0 
3939.0 
3 s t o . n  
39  1n .0  
3Sn0.0 
3 4  ;o.n 

3 9 5 0 . ~  
3 y f 1 . 0  
347a.n 
39"0.0 
3 9  13.5 
4cI;o.n 
41110.(? 
4c  :n. 3 
4 0  30.0 
43'+0.0 

4 0  ,0.3 
4 0  IO. 0 
40,o. n 

4 r? 'I ,I. '1 
4070.0 
4 c ~ n . o  
4 0  li). fl 
4 0  10.0 
4c30 .0  

T I I M F  

4 c  30.0 

c v  SLIP 

24.18 
26.5b 

72.13 * 
2u.44 + 

1 4 . r e  
18.70 
18.7,) 

2d .2d  
l r . 2 6  t 

71.65 

7 t . 4 6  
?+.U8 
7 2 . u l  + 

20.3> 
1J. lb  * 
l c . 5 9  * 

14 .13  
23.14 
71 .>1  

? 6 . 3 1  * 
? 3 . Y 9  

20.L': 
? l . Y 2  + 

19.IJ'J 
18 .47  
1 8 . 4 1  

7U.U l  * 
1 J . U l  

7 1 . 3 7  

20 .27  
?>.YO * 
71.c4 * 
? ( , . I /  * 
14 .L l l  
1 0 . 3 9  
16 .36  * 
lU.09 * 
l Y . C - 3  * 

I h . > L )  

?1 .14  * 

2b.1'3 
73 .02  
/71./5 * 
?C.C=J * 

1L.LQ + 

1 6 . L h  + 

14.18 

71.12 + 

1'1. 17 + 

c v  S L V  + 

l b . Y l  * 

c v i  

9 .423  
9.4  15 
9 .417  
9 . 4 1 4  
9.412 
9 . 4 0 t  
9 . 4 0 ?  
Y . 3 9 7  
9.385 
9 .37$  

9.346 
4 . 3 4 ?  

9 . ? 3 5  
9 . ? 3 0  

9. !37 
5 . 3 2 1  
9 . 3 2 1  
9.714 
9 .304  

Y . 7 7 i  
9.26'. 
Y .  2 b t  
9 . 2 6 4  
9 . ? 6 ?  
9.251' 
9 . 2 5 4  
9.24,: 
Y.?41 
9 .732  

Y . ? 3 2  
4 . l Y "  
9 .195  
3 . 1 9 :  
9 .191  
9.1dP 
9.1M4 
9 . 1 7 t  
9.17, 
9 . 1 6 ?  

7 .134  

9 . 1 2 r  
9.13L 

9 . 1 2 =  
9 . 1 2 ?  
7 . 1 Z (  
9 . 1 1 t  

9 .104  
9 . 1 1 1  

Y.CY6 

rv i 

9 .   ? 4 c  

PARKING ORBIT TO 1.1 NEPTUNE RADII CIRCULAR PARKING ORBIT 

V I * r f 2  

11.170 

11 .156  
11 .162  

11.144 
11.150 

11.135 
11.124 
11.109 
l l . 0 Y l  
1 1  .ObH 

I C . 9 d 9  
10 .YU l  
10.975 
1C.91n 
1 C . Y b 3  
1C.9>5 

1C.930 
lC.944 

1C.917 
l C . n J 0  

1C.314 
1C.du5 
l ? .  79R 
IC. 7Y4 
1C.7oF 
1c .740  
1 c . 7 7 ~  
1 r . 7 3 6  

10.717 
IC. I 3 R  

1q.643 
l C . 6 3 4  
1C.62tl 

1 C . h l h  
10.6'2 

1 C .  hod 
l c .  , Y V  

l r . 5 6 7  
1C.SaA 

1 C .  5 4 9  

1C.471  
1 C . 4 6 0  
1 C . 4 t 1  
17.436 
1C.450 
1 C .  4 4 2  
17 .432  
1C.429 

1c .   304 

V I  v t 2  

1 r . 4 ~ 3  

P H I 7  

+ 
22 .050  
21.719 
21 .459  
21./711 
21.155 
21 .113  
2 1 . 1 3 5  
21.225 
2 1 . 3 7 4  
21 .592  

2? .442  * 
27.1J5 * 

2 1 . 6 4 4  * 
21 .441  * 

21 .53Q * 
11.484 
21. 31.7 

21 .757  * 
2 1 . 5 9 1  

2 1 . 9 6 5  * 

22.H55 * 
c 2 . 4 9 5  
27.22H 
27 .039  * 
2 1 . 4 c s  * 
7 l . H h C  * 

21 .972  * 
21.HdZ * 

22 .127  
1 7 . 3 4 3  

2 3 . 2 3 9  * 
Z l .d r (6  * 
22 .614  * 
22.416 + 

2?.2+2 
22 .142  * 
27. /6 ! '  4 

2 7 . 3 5 t '  
27.517h 
2 ? . 7 2 4  

23.h2;l  * 
2 3 . 7 7 ' ,  
73.0'13 
27.a811 
2 ? . b / 5  
2 2 . 6 1 3  * 
22.h47 f 

22 .713  

77 .110  * 
2 2 . ~ 1 9 0  

PIS12 * 

ALPPA? 

0 j . 1 8 9  
62.R57 

eL.4Gfi 
82 .283  

a2 .212  
82.21'4 

62 .257  
n2 .350  
62 .468  

b2 .598  

03 .067  
6 2 . 7 3 1  
62 .46 r l  
0 2 . 2 7 5  
42 .144  
4 2 .   c 0 2  
a2 . "74  
0l.llY 
aL.217 
a d .  3 5 1  

62 .745  

8 1 . 3 3 6  
02.6113 

02 .143  
02.013 

a1 .934  
d l  .94 3 

b1.97 ' )  
81 .072  
82 .217  

62 .b2 , '  
02 .4   14  
42.227 

3 1 . 6 7 7  
u2.',13 

t t l . B L 1  
d i . l q Z  

d 1 . 9 3 1  
0 1 . a j 1  

o i . 3 7 1  

b 2 . h V 4  
6 2 .  3 4  3 
a 2 . 0 b l  

a l .   7 5 , l  
01 .864  

61 .659  
81 .644  
d l  .69? 
o1 .7ab  
d1.921, 

ALPWA? 

V t L 2  H F T A  

10.427 97.799 
10 .451  107.659 
10.470 117.519 
10.482 127 .379  
10.488 137.239 

1h.472 156.959 
13.4d5 147.099 

10.420 170.679 
10 .451   166 .81Y 

1'1.38J IRb.  5 3 9  

10 .231  9q .098 

10 .276   117 .818  

10.295  137.530 
10.289  127.h7t l  

1 3 . 2 8 1   1 5 7 . 2 5 d  
11.292  147.396 

10 .260  161.118 
1'3.23G 176 .476  

10.257  10/ .95t l  

10 .190   18b .  h 3 O  

10.042 9 6 . 3 9 /  
11.006 106.257 
10 .086  114.117 
10 .101  171 .977  
10.107 1 7 7 . 3 3 1  
10.135 167 .641  
10.094 1'.7.557 

10.044 171.217 
10.573 l t , 1 .411  

1 0 . 0 0 5   1 ~ 7 . 1 3 7  

9.856 9ri .691 
9.Hd1 1 0 n . 5 5 1  
9.302 1 1 0 . 4 1 1  
9.916 124.217 
9.422 1 3 b . l j 1  
9 .920 147 .791  
9 .911  151.H27 

9.d62 17 / .577  
3.H91 167 .717  

Y.M24 107 .437  

9.618 9;1. 29h 
9. 7 3 3  10  ,. ti56 
1 .723  l l d . 7 1 6  
1 .737  12b.57h 
9. 743 1 3 0 . 4 3 L  
9. 7 4 1  14b.296 
9.732 158 .156  
9.712 1 6 d . ~ ' l b  
9 .684 177 .816  
5.646 1R7.736 

V t L Z  b t T A  

E C C E  

1.043 
1 .048  
1 .052  
1 .055  
1.057 
1.057 

1.056 
1.053 

1.057 

1   .@50 

1 .044  
1.039 

1.048 
1.050 

1 .053  
1.052 

1 .053  
1 . 9 5 1  
1 . n 4 9  
1.046 

1 .036  

1.944 
l.O't6 
1.0411 
1.049 

1 .041  
1.048 

1.045 
1.043 

1.037 
1.033 

l . f l43 
I .  042  

1.044 
I . 0 4 4  

1 .044  
1 . a43  
1 .341  
1 .039  

1.040 

1 . ~ 3 0  
1.033 
1.036 
1.Q3d 

1 .040  
1.040 

l . f l 3 5  
1.n38 

E C C t  

I .040 

I . 0 3 9  

R M l O  

2.215 

2.017 
2.119 

1 . 9 1 1  
1.802 

0 .998  
1 .689  

0.9f l3  

0 . 9 1 6  
0.955 

2.222 
2.125 
2.024 
1.918 
1 .808  
1.695 

l l . 956  
0.983 

0.917 

2   - 2 2 9  
7.132 
2.030 
1.924 
1 .813  
1.700 
9 .998  

0.956 
0 . 9 1 7  

2 . 2 3 6  
2.139 
7.037 
1.930 
1 .819  
1.706 

O.9R4 
0.998 

0 .957  
0.918 

2.242 

2.043 
7 . 1 4 5  

1 .936  

1 .711  
1 .825  

0 .998  

0 . 9 5 8  
7.985 

Q.919 

R M I 0  

0.998 

n .984  

VEL1  ALPHA1 P H I 1  

42 . t94   23 .812  4 -28.322 
42 . t88   29 .458 -15.415 

42 .698   18 .280  -38.814 

42 .703  7 . 5 7 4  - 6 5 . 8 6 2  
42.702  12.866 t -51.277 

42.702 2.403 -€2 .094  
42 .~599  -2.646 i t 1 . 3 0 1  
4 2 . t 9 4  -7.576 245.845 
42.686 -12.390 232.467 
4 2 . t 7 7  -17.093 221.304 

4 2 . t 4 1  29.479 -19.304 
42.647 23.849 -28 .174  
4 2 . 6 5 1  1M.332 -!8.621 

4 2 . t 5 6  7.651 - t 5 . 5 7 6  
42 .655  12.932 -51.034 

42.~555 2.490 I -l?1.789 
4 2 . t 5 3  -2 .551  261.590 
42 .648  -7.475 2 4 t . 0 9 1  
4 2 . t 4 0  -12.285 232.663 
42.631 -16.986 221.454 

t 

42 .596  29.496 -19.203 
42.601 23.883 -28.032 
42 .606  18 .382  - 3 t . 4 3 5  
4 2 . 6 1 0  12.993 -50.805 
4 2 . 6 1 1  7.724 -65.3C6 
42 .610  2.573 - C l . S C C  
42 .608  -2.461 2 t l . 8 6 5  
42 .603  -7.379 246.326 
42.596 -12 .186  * 232.849 
42 .587  -1h.885 221 .591  . 
42.553  29 .510  -19.11C 
42 .558  23.913 -27.904 
42.563 18 .425  " t . 264  
42 .566  13 .052  -50.585 
42 .568  7.794 - t 5 . 0 4 4  
42.567 2.652 -81.215 
42 .565  -2 .376  262.126 
42 .560  -7.288 246.549 
42 .554  -12.091 232.025 
42 .545  -16.789 221 .731  . 
4 2 . 5 1 1  29.520 -19.024 
42 .517  23 .939  -27.784 
4 2 . 5 2 1  18 .466  - ? € a 1 0 5  

42 .526  7.857 -64.804 
42.525 13.104 -50.382 

42.526 2.725 -E0.96C 
42.524 -2.294 262.379 
42 .519  -7 .201  246.764 
42 .513  -12.000 213.196 
42.504 -16.696 221 .862  

VEL1  ALPHA1 P H I 1  
. 

V I N F l  

22.259 
19 .581  
17.188 

13 .764  
15 .201  

1 3 . 0 1 8  
13.033 
13.756 
15.034 
16.698 

2 2 . 2 3 4  

17 .170  
19.560 

15 . l eO 
13 .735  
12 .978  
12 .980  
13.690 

16 .617  
14.959 

22.208 

17.152 
19 .541  

15.159 
13.708 

12.929 
12.940 

13.627 
14.8L.8 
16 .540  

22.183 
19.520 
1 7 . 1 3 4  
15 .140  
13.682 
12.903 

13.567 
12. E80 

14.fl2O 
l b . 4 t 7  

22.157 
19.5CO 
1 7 . 1 1 6  
15 .120  
13.656 
12.868 
12.,!33 
13.5C9 
14 .754  
16 .397  

V I N F l  

DV 1 

17.141 
14.756 

11 -028 
12.687 

9.288 
9.871 

9.865 
9.300 

10.892 
12.272 

17.119 

12.672 
14.738 

11.011 

9.257 
9.258 
9.813 

12.204 
10.831 

17.096 
14 .721  
12.656 
10.994 

9.827 
9.227 
9.219 
9.763 

10.773 
12.140 

17.072 
14.703 
12 .641  
10.978 

9.806 
9.199 

9.716 
9.181 

10.717 3 

12.078 

17.049 
14.685 
12.626 
10.962 

9.786 
9.172 
9.145 
9.671 

10.664 
12.019 

ov 1 

9. a 4 9  



10.281 23.037 
1C.771 23.027 
10.259 23 .11  / 

ALPHA? 

82.566 
8 2 . 2 1 ( J  

81.714 
8 1 . 9 3 n  

U 1 . 5 6 7  
d1.514 
d1 .507  
b l . 5 4 6  
0 1 . 6 4 1  
81 .784 

82 .435 
bL.074 
8 1 . 7 9 1  
81 .581 
81 .442 
a1 .368 
81.355 

81 .494 
8 1 . 3 9 8  

b1.633 

82 .303 
8 1 . 9 3 7  
d l  .650 

a l . 2 9 5  
81 .219 
8 1.205 
81 .248 

~ 1 . 4 9 1  
d1.345 

d2.16Y 
b l .  798 
d1 .506 
U1.290 

81.067 
81 .146 

d1.054 
81 .097 

d1 .341 
81.194 

a1.437 

ALPHA2 

VEL2 8 i T A  

'9 .502 94.795 
9.527 104.155 

9.562 12.,.875 
'4.547 117.915 

9.569 133.735 
9.56d 144.5Y5 

1 .539 l b d . 3 1 5  
1 .558 159.455 

3.511 176.175 
9.474 18'1.035 

9.330 9' i .   594 
3.356 109.454 
9.376 l l Q . 3 1 4  
9 .391 123.174 
9.398 139.034 
9.397 144.894 
9.3d8 158.754 
9.369 168.614 
9.342 179.474 
9.305 188.334 

9.163 9Y.893 
9.188 109.753 
9.209 119.613 
9.224 129.473 

9 . 2 3 1  14Y.193 
9.232 139.333 

9.222 159.053 
9.204 168.913 
9.177 17U.773 
'4.141 188.633 

9.022 110.052 
8.999 100.192 

9 .046 119.912 
9.061 129.772 
9 .069 139.632 
9.069 149.492 

9.042 169.212 
9.060 159.352 

9.016 179.072 
8.980 188.932 

VEL2 BETA 

E C C F  

1.027 
1.030 
1.073 
1.035 

1.037 
1.036 

1.036 
1.036 

1.032 

1.024 
1.027 
1.029 
1.031 

1.033 
1.032 

1.033 
1.032 
1.031 
1 .029 

1 .021 

1.026 
1.028 
1.029 
1.030 
1.029 
1.029 
1.027 
1.026 

1.019 
1.021 

1.025 
1.023 

1.026 
1.026 
1.026 
1.025 
1.024 
1.023 

ECCE 

1.034 

1.n24 

R H I D  

7.249 
2.152 
7.049 
1.941 

C.Y97 
1. 716 

7 .985 
0.958 
0.920 

2.256 
7 .158 
2.055 
1.947 
1 .836 

0 .999 
1.721 

? .985  

0.920 

2.262 
2.164 
2 .061 
1.953 
1.841 

0.999 
1.726 

0.985 
0.959 
0 .921 

2.170 
2.269 

2.067 
1.958 

1.731 
1.846 

0.986 
0.999 

0.959 
0.921 

R M I D  

1.83n 

0.959 

VEL1  ALPHAl PHI1 

42.472 2q .520 4 -18 .945 
42.477 23 .961 - , 1 . 6 7 ?  
4? .48? 1!..502 -3i.95t 
47.485 13 .153 -C".192 
47.487 1.917 * -64.578 
42.486 2.793 - t i . 7 1 6  
42 .484 -2.215 ' 6 2 . 6 1 2  
42 .480 - 7 . 1 2 0  a i 4 t . 9 6 7  
47.474 -11.916 t 3 3 . 3 5 3  
42.465 - l f > . b l l  221.9f l1 

42 .434 2'1.S33 - 1 Y . 8 1 3  

42.444 1H.535 - :7 .817 
42.447 13.198 -5..,14 
42 .448 1.97) - i 4 . 3 6 5  
42.448 2.857 - 8 . . 4 @ 6  
42.446 - ~ . 1 4 7  262.833 
42.442 -7.044 241.151 
42 .436 - l l . U 3 6  223.501 
42 .428 -16 .530 222.093 

42.439  23.981 -2 i .57C 

. 
42.?97 29.534 -1d.807 
42 .403 25.997 -27.475 
42.407 lr1.565 s - 3 7 . 6 € 0  
42.410 11 .239 -4C.849 
42.412 3.023 -64.165 
42.412 2.017 - 1 ( . 2 6 9  
42.410 -2 .080 i t 3 . 0 4 0  
42.406 -h.972 * 247.328 
42 .400 - 1 i . 7 6 1  * 733.640 
42.392 -16.453 22?.197 

* 

42.367 24.011 -27.387 
42.272 18 .591 -37 .568  
42.375 13.277 -45.69? 
4 2 , 2 7 7  8.071 -63.970 
42.377 2.973 -EC.066 
42.375 -2.018 263.235 

42.365  -11.691 233.77C 
42.271  -6.905 241.494 

42.258  -16.302 222.295 

VEL1  ALPHAl P H I 1  

42.362  29.534 * -18.74e 

V I l F l  

22.131 
19 .479 
17.347 
1 5 .  LC1 
13.632 
1 2 . @ 3 4  

13.455 
1 2 . 1 t 8  

14.693 
16 .330 

22.125 

1 7 .   l i 9  
19.458 

15..182 
13.6C8 
12.dC2 
12.746 
13 .403 
14.634 
16.267 

22.078 
19.437 
17.961 
15.063 

12.770 
13.584 

12.7C5 
13.  354 

16.?C7 
14.5 18 

22.052 
19.416 
17.042 
15.044 
13.562 
12.741 
12.667 
13.3C7 
14.525 
16.150 

V I N F l  

DV 1 

17.026 
14.66t7 

IO. 9 4 6  
12.610 

9.767 
9.146 
9.111 

10.614 
9.628 

11.963 

17.002 
14.648 
12.595 
10.930 

9.748 
9.121 

9.588 
9.078 

10.567 
11.911 

16.978 
14.630 
12 .579 
10.915 

9.097 
9.730 

9.047 

10.522 
9.549 

11.861 

16.954 
14.611 
12.563 
10.900 

9.712 
9.074 
9.017 

10.479 
9.512 

11.813 

D V 1  



TABLE XIV. - Continued. TABULAR DATA FOR TRAJECTORIES FROM 1.1 EARTH FtADll CIRCULAR 

?94C 
l c r  

3 i S C  
c c  

4 3 2 c  

PARKING ORBIT  TO 1.1 NEPTUNE RADII CIRCULAR PARKING ORBIT 

R M I O  

2.267 
2 .173  
2 .073  
1 .967  

1 . 7 4 6  
1 .858  

0 . 3 9 1  
1.noo 

n. 9 3 3  
0.96P 

7 . 2 1 3  
2 . 1 1 4  

1 . 9 0 3  
1 .791  

r l .?9b 
1 .677  

3 .978  
0 .948  

2 . n 1 1  

0.906 

2 . 2 2 3  
2 .171  
2.017 
1 . 9 0 9  
1 .797  

9 . 9 9 4  
1.682 

0 . 9 7 9  

3 .907  
n .949  

2 .726  
?. 127 
7 . 0 7 3  
1 . 9 1 4  
1 .RO2 
1 .687  
I?. 796 
3 . 9 7 3  
7 .  '949 
" .9r )H 

2 .233  
2 . 1 7  3 

1. 7 ? , 1  

1 .R37 

?. V 9 h  
I . h 9 /  

.l . I17 2 
i .95'3 
"..13ii 

9 Y I I '  

2 .07 ' )  

VEL1  ALPHA1 P H I 1  

42 .564   31 .58Y -16 .223  
+ 2 . 5 7 0   2 5 . 9 4 7  -24 .552  
42 .575   20 .414  - i 4 . 3 0 3  
4 2 . 5 7 9   1 4 . 9 9 4  * -42 .875  
4 7 . 5 8 1   9 . 6 9 0  -59 .575  
4 2 . 5 8 2   4 . 5 0 0  -75 .235  
42 .580   -0 .571  268.103 
4 2 . 5 7 6   - 5 . 5 2 7  251 .984  
4 2 - 5 7 0   - 1 0 . 3 7 1  231.662 
42.562  -15.107 225.583 

4 2 . 5 4 0  20 .016  n -21.285 

4 2 . 5 4 9  1 7 . 0 0 1  -41 .275  
42 .545  2 2 . 4 5 3  -30 .443  

42. 5 5 2  1 1 . 6 6 2  -54 .149  
4 2 . 5 5 3  6 .438  t -65 .120  
42 .552  1 . 3 3 1  - t 5 . 5 7 5  
4 2 . 5 4 9  -3 .662  217 .913  
4 2 . 5 4 4  - 6 . 5 4 4  242 .807  

4 2 . 5 2 8  -17.988 2 1 q . 1 1 6  
4 2 . 5 3 7  -13.317 225.87C 

t 

. 

. 
47 .504  2 2 . 4 8 2  -30 .316  
4 2 . 5 0 9  17.04. i  -41.108 
42 .511  1 1 . 7 1 6  - 5 ! . 9 4 0  
42 .512  6 .503  - 6 t . 8 8 6  

4 2 . 5 0 9  -3 .582  25b.148 
42 .512  1 .404  - f 5 . 3 2 1  

42 .497  - 1 3 . 2 2 9  7 3 0 . 0 2 2  
4 2 . 5 0 4  -8 .459  fi 243 .002  

4 2 . 4 8 8  - 1 7 . 8 9 8  i1 '> .231  

4 2 . 4 9 9   2 n . 0 3 0  -21.193 

4 2 . 4 6 0  2 t i . 041  -21 .109  
42 .465  2 2 . 5 0 1  4 -3C.1S9 
4 2 . 4 6 9  17 .082  -4C.952 
4 2 . 4 7 2  11 .767  -5? .744  
4 2 . 4 7 3  6 . 5 6 4  -6E .657  
42 .473  1 . 4 7 3  - t 5 . 0 E 2  

4 2 . 4 6 5  -8 .378  743 .186  
4 2 . 4 7 0  -1 .507 4 i ' . t . 3 6 S  

4 2 . 4 5 8  -11.146 23L.166 
4 2 . 4 5 0  - 1 7 . 8 1 4  * 215.335 

4 2 . 4 2 2  2~1 .04d  -:1.031 
4 2 . 4 2 8  2 2 - 5 2 ' ?  - 3 i . O S C  
4 2 . 4 3 2  17.117 -4L.8C7 
42 .435  1 1 . 8 1 3  -53.56C 
4 7 . 4 3 6  b.h70 - 6 1 . 4 4 2  
4 2 . 4 3 5  1 .238  - t 4 . e c t  
4 7 . 4 3 3  -3 .436  2 5 t . 5 7 e  
4 2 . 4 7 ~  - ' ! . lo3  (I 743 .360  
4 2 . 4 2 1  -1 5.061 * . 3 I . . 3 L C  
4 ? . 4 1 3  -17 .735  * 71 '7 .44 i  

V F L 1  AL l ' hA l  P H I 1  
4 

V I N F l  

23 .220  
2 0 . 4 7 8  
17.977 
15.823 

13 .113  
14 .152  

12.8  15 
13 .258  
14 .326  
1 5 . 8 5 0  

21 .445  
18 .848  
16 .553  
14.606 
13 .393  
1 2 . 8 0 9  
12 .980  
13 .830  

16 .927  
15.2C2 

21.420 
18.828 

14 .665  
16.535 

1 3 .  366 
1 2 . 7 7 1  
1 2 . 9 3 1  
13 .772  
15 .136  
1 6 . @ 5 7  

21.396 

1 6 . 5 1 7  
18.8C8 

1 4 .   . 4 5  
1 3 . 3 4 0  
1 2 . 7 3 5  
12 .885  
1 3 . 1 1 7  
15.,174 
16.7C2 

2 1 . 5 7 1  
1 8 . 7 t 8  

1 4 . h 2 5  
16 .459  

13 .   314  
1 2 .   I C 1  
1 2 .  1'40 
13 .6>64  
15:;15 
16. 129 

V I L F l  

0v1 

15 .548  
18 .012  

13 .362  
11.541 
10.180 

9 .361  
9 .131  

10 .319  
9.474 

11 .563  

16 .409  
14 .115  

10 .609  
1 2 . 1 5 1  

9.580 

9.258 
9 .126  

11 .029  
9.924 

12 .465  

16 .388  
14.098 
12 .135  
10.592 

9.558 
9.098 
9.221 

10.975 
9.878 

12 .407  

16 .366  

1 2 . 1 2 0  
14 .081  

1 0 . 5 7 6  
9.538 
9.070 
Y.185 

10.925 
9 .834  

12 .351  

16 .344  
14 .063  

1 0 . 5 6 0  
12 .105  

9 .518  
9 . 0 4 4  
9 . 1 5 1  

10 .876  
9.792 

1 2 . 2 9 8  

0v1 



1.V i 

d.':2'. 
13.';21 
6 . IJ 1 
t3.716 
R . S l 4  
J.51 I 
il . S C ?  
tJ .97? 
d.LtY7 
f i . r lq ;  

8.66: 
8 . 6 6 4  
8 . t l h i  
b. P5'7 
H . P 5 7  

R.1!51 
8 . 8 4 6  
L'. P41 

t 1 . ~ 5 4  

n . e 3 4  

e . 8 1 :  
d.PdS 
Y.?S7 
H .on', 
? l .eos  tl. 7S? 

b.  79; 
P .79(  

4 . 7 A I  
13.78L 

x .  76' 
8.756 
Y .754  

8 .745 
t l .751 

.H. 74' 
8 .747 

9 .73c  
8.734 
13.72t 

8 .705 
a.705 
8.7C? 
3.70: 

8.t9C 
8.69'' 

II . C 9 ?  
M . 5 8 2  
tl . C 8 4  
8.67,' 

CVL 

ALPFA? 

8 2 . 1 5 1  
d l .  805 
81.536 
81.342 

d I. lil 
81.717 

d 1 . 2 1 7  
61.15'2 

01.727 
d 1 . 4 d h  

d L . 1 1 4  
01 .663  
tiL.391 
d l .  1 9 3  
01.'?67 
d 1 . 1 1 6  
r ~ 1 . 0 ~ 7  
61.7h4 
01.175 
8 1 . 3 3 5  

6 1. P 7 5  
d l . 5 2 0  

8 1 . 5 4 3  
01.244 

a J . 3 1 4  
aU.H57 
6J .852 
dJ.YII1 
a1 .3z7  
U l . 1 8 4  

a1.374 
81.734 

01 .094 
8 U . 8 9 1  

aU.6Yh 
80.   760 

00. 6')tr 
8U.754 

0 I .  93q 
d o .  8 6 6  

8 1 . 5 9 1  
01.226 
8 U . 3 4 '  
00.736 

BU. 53H 
MU.603 

00 .537 

05.874 
80.709 
83.515 

ALPHA2 

VCL2 b f T A  

9.113 102.61') 
9 . 1 3 7  11/.479 
Y.127 17:. 3 3 9  

9.176 14,'.95Y 
7 .170 132 .143  

Y. 1 4 1  111.6JY 
9.161 161.77'1 

9.112 1 8 1 . 4 9 9  
9.374 191.359 

8 - 9 5 , ,  l ' I 2 . 1 l h  
8.975 112.778 
9.115 ! 2 . ' . 6 3 t i  
7.038 131.490 
9.014 1 4 2 .  3 5 t i  
9.312 1 5 i . 2 1 8  

9 . 1 7 3  151.919 

9.091 162.07a 
3 .981  171.738 

4.314 1 ' 4 1 . 6 5 ~  

4.817 111.U77 
4.792 10!.217 

9 . t l 3 7  12L.937 
Y .  85 "  1 3 1 .  7'97 
8.856 141.557 

3 . 3 5 2  181.  79d 

3 . 8 4 4  I 6 r . 3 7 7  
11.824 177.737 
A.790 18).  ?37 
.3.759 191.Q57 

Y.63b  1P3.517 

4.682  123.737 
H.662 113.371 

9.696 1 3 J . ~ ' 4 t l  

a.n54  15.'.517 

H. 702 142.937 
R . 7 0 ~  15.'.i%11 
R.690 162.677 
8.671 172.531, 
4.643 182. j 9 7  
8.636 191.757 

8 . 4 d 5  1 0 5 . P l 6  
8 .513  11 1.676 
Y.531 173.536 
8.545 133.196 
8.  5 5 1  143.756 
R . 5 5 0  153.116 
8.540 16,'.976 

8.493 1RL.696  
H.521 172.R36 

8.457 192.556 

VEL2 hFT3, 

F C C E  

I . 0 2 1  
1 .n24 
1 . ~ 2 6  
1.027 

1 

! 
1 

1 .n24 
1.025 
1.025 
1.025 

1 .023 
1.'321 

I .n74 

1.016 
1.~718 

1 . ? 2 l  
I .023 

1 .322  

1.12772 

1.020 
I . P l P  

1 .n22 

1 .n21 

1.P14 
1.115 
1.011 
1.DlH 
l . n l ' ?  
I. iJ19 

1.nlH 
1 . n l r j  

I T 
1.016 

1 . 0 1 1  
1.713 
1 . 3 1 4  
1.015 
1.016 
1.016 

1.015 
1.316 

1.014 
1.013 

FCCF 

R M I  I? 

2.73'4 
7.13q 
7 .035 
1 .Q75  
1 . x 1 2  

0.997 
1.697 

Q.9H3 
9.950 
0. ?O<J 

7.245 
7.145 
2.040 
1.931 
1 . R l A  

0.997 
I .  707 

1.980 
9 .951 
0.91:~ 

7 .151 
7.252 

2.046 
1.936 
1 . 8 7 2  
1 .706 
1.997 

0.95 1 
0.913 

2.157 
2.25R 

2.051 
1.941 
1.827 
1 .711 
9. 9 9 7  

3.451 
Q.911 

2.264 
2.163 
2.057 
1.946 
1.A3Z 

0.997 
1.715 

0 .981 

Q.911 
'1.95) 

R M I  D 

n .wq  

n . w 1  

V r L l  ALPHAl P h I 1  

42 .?86 2U.053 -2L .961 
4 2 . ? 9 1  27.548 I -29.985 
47.296 17.14n 4 -4c .671 
4? .?99 11.856 -53.38E 
42.400 6.673 - t t . .24C 
42.399 1.59s -84 .644  

42.?92 -6 .231 243.523 
4 2 . ? 9 7  -3.369 258.775 

42.386 -12.993 4 2?C.427 
42 .  ?7A -1  7.660 4 21'r.5?4 . 
42.252  26.055 -2C.89t  

4 2 . 2 6 1  17 .171 - 4 ~ . 5 4 5  
42.?57 22.564 -29.8$6 

47.364  11.895 -53.227 
4 ? . ? 6 5  6.721 - 6 t . 0 5 1  
42.365 1.655 -E4.445 
4 2 . 1 6 7  -3.306 I C t . 9 5 9  
4 2 . ? 5 8  -i8.164 243.676 
42 .?57 -12.924 2:C.545 
42.344 -17.590 219.621 

42.?18 20.055 -2C.83e 
42 .?24 27.577 4 -2Y.811 
42.?28 17.202 -40 .425 
4 2 . 3 3 1  11.931 t - 5 3 . 0 7 ~ 1  
42.?32 6.766 - t 7 , 8 7 5  
42 .?31 1.707 -H4.25S 

42.?25 -Y.102 4 243.819 
42.329 - 3 . 2 4 8  255.132 

42.219 -12.859 i3C.654 
42.311 -17.524 219.702 

* 

42.792  22.587 -79.733 
42.296  29.052 -2C.787 

42.296  17.223 a -40.322 

42.200  6.807 -61.71G 
47.298  11.963  -52.94C 

42.299  1.756 -n4.085 
47.797 -3.193 25s.253 
42.293 -11.04) 263.952 
4 7 . 7 8 5  -17.79n 230.756 
4 2 . i 8 0  -17.462 219.776 

4 2 . 2 5 6  7ti.046 4 -2C.741 
4 2 . 2 6 1  21.594 -29.667 
42.265 17.242 -6C.223 
42.2bH 11.992 * -52.812 

42.269 1.801 - t 3 . 9 2 4  
42.269 6.845 -67.55e 

42.263 -7.988 244.076 
42.267 -3.143 259.443 

42.250 -17.404 21'3.844 

VEL1 ALPHAl P H I 1  

. 

42.257  -12.741 2 ? c . 8 5 ~  . 

V I U F l  

21.346 
18. IC8 

14.6C6 
13.789 
12.668 
12.7S8 
13.613 
14.959 
1 6 . t t . 9  

21 .321 

16.463 
1 4 . 5 f 7  
13 .  ' 6 5  
12.636 
L2.758 
1 3 . 5 t 5  
1 4 .  S C 6  
16.613 

21.256 
18.727 
16.444 
14.567 
13.242 
12.6C6 

13.520 
12.719 

14. R55 
16.559 

21.210 
18.7C6 
16.426 
14.549 
13.219 
12.576 

13 .476 
12.682 

14.8C7 
16.508 

21.244 
1 8 . 6 t 5  
16.4C8 
14.530 

12.548 

13.435 
12.647 

14 .7 t . l  
16.460 

V I Y F l  

16 .481 

1a.748 

13.157 

DV1 

14.046 
16.322 

12.090 
10.544 

9.499 
9.018 
9.118 

10.831 
9.152 

12.248 

16.299 
14.028 
12.074 
10.528 

9.480 

9.087 
8.994 

10.787 
9.715 

12.200 

16.276 
14.010 
12.059 
10.513 

9.462 
8.971 
9.058 

10.746 
9.679 

12.155 

13.992 
16.254 

12.044 
10.498 

9.444 
8.948 
9.029 
9.644 

12.112 
10.707 

16.230 
13.974 
12.028 
10.483 

8.927 
9.427 

9.002 

10.669 
9.612 

12.072 

DV1 



TABLE XIV - Continued. TABULAR DATA FOR TRAJECTORIES FROM 1.1 EARTH RADII CIRCULAR 

PARKING ORBIT  TO 1.1 NEPTUNE RADII CIRCULAR PARKING ORBIT 

VLL2  h C T A  

H.362 113.477 
8.336 104. 115 

9 . 3 8 3  123. R35 
R.397 l l J . 6 9 ' j  
1.404 143.555 
8.433 153.415 
8 . 3 7 3  l 6 + . ? 7 5  

8.347 182.9645 
6.311 192.855 

P.191 104.414 
8.217 114.274 

8 . 1 5 2  133.9q4 
5 . 7 3 d  124.134 

4.259 143.."54 

n.374  173.135 

8 .254  15 :. 714 

9.231 175.434 
3.249 16 I .  5 14 

H.2J4 IR3.734 
d . l 6 ~ !  193.1>4 

8 .  J4'4 104. 7 1 3  
Y .  1 7 ~  114.975 

R.111 134.2')) 
X.1196 174.433 

.1.118 144.153 
8.117 156. ,113 
q . 1 U U  1 6 l . b l 3  
e .  I Y j  173.  735 

I.32iC  195.453 

7.410  1!35.(~12 

8 . n b 4  181.593 

7.936 1 1 4 . d r i  
7 . 4 j 7  124.732 
7..972 134.597 
7.9d3 1 4 4 . 4 2 ~  
7.370 154. 312 
7.910 164.172 
7.154 17+.,137 
7.926 1H,.P92 
7.H92 1'44.752 

VtL,! o t T A  

€ C C E  

1.009 
1.311 

1.012 
1.012 

1.013 
1.01J 
1.013 

? M I D  

2.170 
2. I 6 8  
2.062 
1.951 

1.720 
1.837 

c. 997 
5.981 
1.95) 
0.912 

7.174 
2.775 

7.067 
1 . 9 5 h  
1.941 

0.997 
1.724 

11.q57 
0.912 

7.281 
7. 1 7 ' )  

1.961 

1.72R 
1.R46 

'I.L)Rl 

1 .912  
1. 9 5 3  

2.787 
2. 18 5 
7.?77 
1 . 0 6 5  
1.H50 

0.O97 
1.731 

17.982 
0 .953  
1 .913  

9 M I  c 

0 .981  

2.1777 

n.997 

V E L l  ALPHA1 4 P H I 1  
I 

42.226 2d.038 a -20.700 
42.231 22.5911 -29.599 
42.235 17.258 -4L.133 
42.238 12.318 -52.694 
42.239 6.880 - t l . 4 1 8  
42.239 1.842 -83.774 

42.234 -1.938 744.189 
42.237 -3.096 255.581 

42.228 -12.687 23L.936 
42.221  -11.351 219.905 

42.198  2d.027 4 -2C.665 

42.207  17.271 -4L.052 
42 .203 22.hOO 4 -29.542 

42.213 11.041 1 -51.586 
42.211 6.911 -67.288 
42.211 1.880 - t3 .636 
42.209 -3.052 4 2'5.709 

. 

42.200  -12.638 2!1.014 
42.205  -7.891 244.294 

42.  193  -17.301 21J .961 

42.170  28.014 a -2C.63t 
42.115 22.599 -29.492 
42.119 17.281 -39.978 
47.182 12.063 -52.4Ee 

42.183 1.915 -A3.510 
4 ? . 1 8 4  6.9311 -11.17C 

42.182 -3.013 75'1.826 

42.173  -1?.593 231.085 
47.166  -17.252 i2 " .010 

42.178 - 7 . 8 4 7  744.389 

4?.143 22.596 -29.44P 
42.144 21.$99 -2C.612 

42.153  17.2en -29.912 
42.156 1 2 . 0 7 1  4 -52.399 
42.157 6.963 - t l . O 6 1  
42.157 1.946 -e3.394 
42. 155 -7.716 25'.1.93? 
42.152 -7 .809  * 2 4 4 . 4 7 C  
42.147 -11.551 231.141 
47.141 -17.212 4 2iC.054 

V E L l  ALPHA1 P H I 1  
* 

V I N F l  

21.218 
18.6t4 
1 6 . 3 f 9  

13.  175 
14.511 

12.521 
12.613 

14.717 
13.355 

16.414 

21.152 
18.642 

14.452 
16.310 

13.154 
12.495 
12.581 
13.358 
14.676 
16.370 

21.165 
18.h2O 
16.351 
14.474 

12.410 
13.133 

12.551 
13.322 
1 4 . h ? l  
16.330 

21.138 

16.332 
18.598 

14.455 

12.445 
13.1 1 3  

12.521 
13 . ie9  

16.291 
14.hLO 

V I h i F l  

O V 1  

16.207 
13.955 
12.012 
10.468 

9.410 
8.906 
8.977 

10.634 
9.581 

12.033 

16.183 
13.936 
11.997 
10.453 

9.393 
8.886 
8.952 

10.601 
9.552 

11.997 

16.159 
13.917 
11.981 
10.438 

9.377 
8.867 
8.929 

10.569 
9.524 

11.963 

16.135 
13.898 
11.964 
10.423 

9.361 
8.849 
8.906 
9.498 

10.539 
11.930 

D V 1  



CL 
N 
N 

E C P T E  r r  IME c v  S L P  v 

4 4 c 9   4 4 i 0 . ?  
0 45 ' .3 .0  

4 5 1 0 . 0  
4520 .Q 
4 5  13.0 
4SC0.9 
45513.0 

4 5 7 0 . 0  
4 5 b n . o  

4 5 : o . o  

? 7 . 9 3  
? > . > 7  * 
7 1 . 4 9  
15.7V 

1 I . 8 3  * 
1 t l . 5 4  ff 

1 0 . 1 3  * 
1 7 . 1 0  

1 9 . 0 4  
2 0 . 5 7  '* 

7 4 . 5 6  
2 d . 1 7  * 
2 v . 3 2  0 

lM .69  
17.9H 

1 l . U ' J  * 
l / . G i  0 

lo .on + 
1 7 . 1 5  e 
' 1 . L 3  * 

? 4 . 2 3  * 
? L . I . l  

1 L . U 3  I 

1 7 . Y l  * 
1 7 . 5 6  ff 

1 1 . 7 q  a 
1 3 . 5 1  + 

2 1 . 1 4  
1 + . 6 /  * 

2 9 . L 2  
?L.C4 
?.J.l9 
l n . 7 h  * 
1 1 . 0 5  
1 7 . 4 3  
1 7 . 7 1  
1 8 . 4 3  * 
l Y . > t 3  
2 1 . b 5  

2 1 . 9 7  
' 4 . 1 5  

70 .13  .. 
1 1 . 7 8  
l M . 7 0  

17.4: .. 
1 7 . 6 3  
1 0 . 3 6  
19  .>O + 
2b.Y7 

c v  S L P  

* 

' J .25  * 

0 

* 

C V i  

X . 7 7 '  
8 . 7 7 5  
8 . 1 7 7  
8 .  7 6 5  
d . 7 6 7  
8 . 1 6 5  

M .  7 5 r  
8 . 7 6 )  

(1.752 
8 . 7 4 7  

8 . 7 4 1  
d.73,' 

8 . 7 3 ?  
8 . 7 3 F  

6 . 7 3 1  
8.721' 
8 .72 ' :  
8 . 7 7 ~  
8 . 7 1 5  
8 . 7 0 5  

8 . 6 9 1  
I1.6H.l 
9 . 6 8  5 
tl .hU 2 
R . t e i  
8 . t 7 t  
8 . 6 7 :  
8 . 6 7 '  
8 . t b 6  
H .E6C 

8 . 6 4 2  
t l . t 3 S  
8.63C 
R . 6 3 4  
d . 6 3 7  
8 .C24  
H . h 2 t  
8 . 6 2 2  
8 . 6 l t  
8 . 6 1 2  

8 . 5 9 7  
8 . 5 9 t  

8 .59C 
8 . 5 8 7  
8 . 5 R C  
8 . 5 H 3  
8 . 5 H C  
8 . 5 7 6  
8 . 5 7 2  
8 . 5 6 7  

c v 2  

V I \ k ?  

9 .564  
s . 5 3 7  
q . 7 4 " )  
: . 5 4 3  
9 . 3 3 7  

' 4 .512  
5 .527  

3 . 4 9 3  
$.4M4 

7 .467  
1 . 4 > R  
q . 4 5 1  
9 . 4 4 5  
9 . 4 3 1  
9 . 4 5 2  
5 . 4 2 3  
9 . 4 1 1  
9 . 3 9 7  
9 . 3 8 1  

9 . 3 3 1  
7 . 7 2 7  
9 .315  
'1.309 

9 . 2 Y 6  
9 . 3 0 3  

$ . > d l  
9 . 7 1 6  
9. I b  1 
9 . 2 4 7  

ci.  109  
4.194 

9 .  1M2 
S.176  

9 . 1 6 3  
q.134 
9 .144  
9 . 1 3 1  9. I 1 6  

S .C69 
0 . 0 6 0  
9 . 0 5 2  
9 . 0 4 6  
4.641) 
3 . 0 3 3  

1 . 0 1 5  
9 .025  

9.cu3 
8 . 7 8 8  

V l h F 2  

5 . 5 3 n  

q . l / r  

L C C t  

1.'714 

l . " l T  
1.01Y 
l.ci19 
1 . 0 2 ' )  

1 . 0 1 9  
1 . 0 1 9  

I . n l t ,  

I .nZo 

1.n17 

1 . 0 1 3  
1.715 
1 .016  
l .n lT 
1.018 
1.018 
1 . 0 1 7  

l . Q l 6  
1.314 

1 . 0 1 1  

1 . 0 1 4  
1 .014 
1 . 0 1 5  

1 . 0 1 7  

1.1712 

1.n1s 
1 .n15  

1 . 0 1 4  
1 . 0 1 3  
1 . 0 1 3  

1 . on9  
1 . 0 1 0  
1.011 
1 . 0 1 2  
1.n12 
1 .012  
1 . 0 1 2  

1.010 
1 . 0 1 1  

I .C09 

1 . 0 0 7  
1.008 

1 . 0 0 9  
1 .QU9 
1.1709 
1.009 
1 . 0 0 9  
1 .008 
1.007 

E C C t  

1.009 

IK"10 V t L l  A L P H A l  P H I 1  

7 . 2 9 1  4 2 . i 9 5  32 .085  * - 1 7 . 8 4 8  

7."8q 4 2 . 3 0 5  l r . 1 7 5  * - 3 e . 2 4 8  
2 . 1 1 3   4 2 . * 0 5   2 4 . 5 8 0  - 2 6 . 3 0 2  

. 
1 . w n  4 3 .  ? O Y  1 3 . ~ 7 3  - 4 f ' . o $ 5  
l . t i 6 S  4 2 . 3 1 0  6 .676  - 6 7 . 1 0 4  
1 .757  4 2 . 7 1 0  3 .583  - 7 t . - 0 1 6  
0.999 4 7 . ' 0 9  - 1 . 4 0 5  2 6 5 . 2 6 4  
:1.9RH 4 2 . 3 0 5  - 6 . 2 9 3  2 4 q . 3 1 4  
0.q63 4 2 . ? 0 3  - 1 1 . 0 8 3  2 3 5 . 2 9 6  
0 . 9 2 7  42 .293  - 1 i . 7 R O  2 2 3 . 5 3 9  

2 . 2 3 4  4 2 . 2 7 7  26 .588  t -;3.01C 
2.131 4 7 . 2 8 2  2 1 . 1 5 5  a - 3 1 . 3 4 3  
2 . 3 2 4  4 2 . 2 0 6  15 .822  1 - 4 3 . 4 2 t  
1 .913  4 2 . 2 8 8  1 ' 1 . 5 9 3  - 5 6 . 6 1 7  
1.79H 4 2 . 2 8 9  5 .468  - 7 1 . 8 9 6  

0 . 9 9 4  4 2 . 2 8 6  - 4 . 4 7 4  2 5 5 . 0 8 1  
1.581 42.28H 0 . 4 4 6  -E8 .492  

0 . 9 7 4  4 2 . 2 8 1  - q . 2 9 1  1 74C.260  
0 . 9 4 2  4 2 . 2 7 5  - 1 4 . 0 2 6  221.66C 
0.R9H 4 2 . 2 6 7  - 1 8 . 6 6 8  217 .212  

2.739 4 2 . 2 4 7  2 6 . 5 8 5  - 2 i . 9 6 C  
2.137 4 2 . 2 5 2  2 1 . 1 6 4  - 3 2 . 2 6 5  
2 .029  4 2 . 7 5 5  1 5 . 8 4 3  * - 4 3 . 3 2 5  
1 .918  42.25R 11l .623 -56 .485  
1.R03 4 2 . 2 5 9  5 .507  - 7 1 . 7 4 4  
1 . 6 8 5  4 2 . i 5 8  0 .492  - 8 t . 3 3 7  
0 . 9 9 4  4 2 . 2 5 h  - 4 . 4 2 4  255 .227  
n . v 7 4   4 2 . 2 5 1   - 9 . 2 4 3  2 4 c . 3 7 2  

n . w q   4 2 . 2 3 8   - 1 6 . 6 1 2  2 1 7 . 2 7 2  
0 . 9 4 2   4 2 . 2 4 5   - 1 3 . 9 7 0  227 .744  

2 . 2 4 5  4 2 . 2 1 7  2 6 . 5 8 0  - 2 2 . 9 1 6  
2 .142  42 .222  2 1 . 1 7 0  - 3 3 . 2 0 1  
2 . 0 3 5  4 2 . 2 2 6  1 5 . 8 6 0  1 - 4 3 . 2 3 1  
1 . 9 2 3  4 2 . 2 7 9  1 0 . 6 5 1  - 5 6 . 3 6 4  
1 . 8 0 7  4 2 . 2 3 0  5.542 -71 .603  
1 . 6 9 0  42 .229  0 . 5 3 4  - t e . 1 9 7  
0 . 9 9 4  4 2 . 2 2 6  -4 .377  2 5 5 . 3 5 1  

0 . 8 9 9  4 2 . 2 0 9  -18 .559  217 .326  
0 . 9 4 2  4 2 . 2 1 7  - 1 3 . 9 1 8  7 2 1 . 8 2 1  
n . 9 7 5   4 2 . 2 2 2   - 7 . 1 9 3  2 4 c . 4 7 5  

t 

2 . 2 5 1  4 2 . 1 8 9  2 6 . 5 7 1  - 2 2 . 8 7 8  
2 .148  4 2 . 1 9 4  21 .174  - 3 2 . 1 4 0  
2 . 0 4 0  4 2 . 1 9 8  1 5 . 8 7 5  - 4 3 . 1 4 5  
1 . 9 2 7  4 2 . 2 0 0  10 .674  4 -56.254 

1 . 6 9 4  4 2 . 2 0 1  0 . 5 7 2  -88 .059  
1 . 8 1 2  4 2 . 2 0 1  5 . 5 7 4  - 7 1 . 4 7 4  

0 . 9 9 4  4 2 . 1 9 9  -4 .334  255 .475  
0 . 9 7 5  4 2 . 1 9 5  -9 .146  24C.570 
0 . 9 4 3  4 2 . 1 8 9  - 1 3 . 8 7 0  2 2 7 . 8 9 0  
0 . 9 0 0  4 2 . 1 8 2  -18.511 4 217 .374  

R M I D  VEL1   ALPHAl  P H I 1  

t i . 1 4 9   1 0 7 .   1 4 0  
8 . 1 7 4  1 1 7 . n ~  ~. 193 1 2 6 . 8 6 0  
8 . 2 0 5  130 .720  
8 . 2 1  1 146. bHG 
8 . 2 0 7  156 .44"  
9 . 1 9 6  166.300 
8 . 1 7 5  1 7 6 .   I 6 0  
0 .146  1 8 h .   n 2 0  
8 .109  1 9 c . 8 8 0  

VEL2  6 F T A  

V I h F l  

2 2 . 2 7 4  
1 9 . 6 2 7  
1 7 . 2 2 9  
1 5 . 1 8 8  
1 3 . 6 4 1  
1 2 . 7 3 5  
1 2 . 5 6 9  
1 3 . 1 2 7  

1 5 . 8 6 6  
14 .282  

2 0 . 5 5 8  
1 8 . r l t l  
1 5 . 8 3 5  
1 4 . 1 2 8  
1 2 . S t 9  
1 2 . 5 2 1  
1 2 . 8 1 8  
13 .770  
1 5 . 2 1 3  
1 6 . 9 e 8  

2 0 . 5 3 3  
1 8 - 0 4 ;  
15 .857  
14 .1C9  
1 2 . 9 4 5  
1 2 . 4 9 2  
1 2 . 7 8 2  
13.727 
1 5 . 1 6 7  
1 6 . 9 4 0  

20.508 
18.C20 

1 4 . 0 5 0  
15. R?9 

12 .922  
1 2 . 4 6 3  
12 .747  
13 .687  
15.123 
16 .855  

2 0 . 4 8 3  
17 .959  
15.820 
1 4 . 0 7 1  
12.9CO 
1 2 . 4 3 6  
12.7  14 
1 3 . 6 4 9  
15 .082  
1 6 . 8 5 2  

V l N F l  

O V 1  

1 7 . 1 5 4  
1 4 . 7 9 7  
1 2 . 7 2 2  
1 1 . 0 1 7  

9.774 
9 .070  
8 .943  

1 0 . 2 8 3  
9.372 

1 1 . 5 7 6  

1 5 . 6 1 9  
1 3 . 4 3 4  
1 1 . 5 8 4  
1 0 . 1 6 1  

9 .249  
8.906 
9 .134  

11 - 0 3 8  
9.876 

1 2 . 5 1 7  

1 5 . 5 9 7  
13 .416  

1 0 . 1 4 5  
1 1 . 5 6 9  

9 . 2 3 1  
8 . 8 8 4  

9.842 
9 .106  

11.000 
1 2 . 4 7 7  

15 .575  
1 3 . 3 9 9  
1 1 . 5 5 4  
1 0 . 1 3 0  

9 .214  
8.862 
9.079 

10.965 
9 . 8 1 1  

1 2 . 4 3 8  

1 5 . 5 5 3  
13.381 
1 1 . 5 3 8  
1 0 . 1 1 5  

9 .197  
8 .841  
9 .054  
9 . 7 8 1  

1 0 . 9 3 1  
1 2 . 4 0 2  

DV 1 



TABLE XIV. - Continued, TABULAR DATA  FOR TRAJECTORIES FROM 1 . 1  EARTH RADII CIRCULAR 

E C A T E  T T I M F  

E C A T E  

O V  L 

d . 5 5 1  
H .541  
H.545 

8.54C 
8 . 5 3 t  

H .  Y32 
H.535 

0 .527  
a .523  

8 .50 ) -  
8 . 5 0 4  
8 . 5 0 1  

8 . 4 9 7  

8 .  542 

13.49% 

8 .495  
n . 4 9 /  
8 . 4 d ' ;  
8 . 4 8 5  
8 . 4 8 :  

8 . 4 6 2  
8 . 4 6 6  

a . 455  
8 . 4 5 7  
8 . 4 5 5  
d . 4 5 3  

H.447 
t i .  4 4  I 

8 . 4 3 s  

8 . 4 1 )  
e . 4 2 t  

8 . 4 7 2  
8 . 4 2 6  
8 . 4 1 i :  
11.417 
H.411 
8.40C 

3 . 4 5 r  

8 . ! lo4 
n . 4 0 ~  

H.3137 

8.38C 

8 . 3 7 6  
H .  378 

8 . ? 7 4  

8 . 3 8 3  

8 . 3 7 1  
8 . 3 6 s  
8 .?65  
8 .361  

C V L '  

PARKING ORBIT TO 1 . 1  NEPTUNE RADII  CIRCULAR  PARKING ORBIT 

V I N t 2  

n .943  
8.Y33 

e.920 
8 .926  

8 .914  
8.967 
R. H99 
P.83" 
R.ti77 
9.H63 

3.810 
8 . R 2 I  

R.dD3 
P.7V6 

R.783 
8.7 I 6  

e .  7 > 5  
P.706 

8 .142  

P.702 
P.68'4 
8.6d7 
R . h l 6  

H. w n  

e .669  
P.hb3 
d .655  

P .(. )5  
9. b 4 h  

1 ' .  l , t 4  

P.534 
d .514  
R .  >b9 

P.556 
e.  5 6 4  

8 . > 5 4  

E .  5 3 1  
9 . 5 L O  I!. 508  

e.'+69 

H.451 
8 .458  

8 .443  
P.437 
e .431  

8 . 4 1 6  
P.424 

e .406  
9.394 

V I N t ?  

o. 540  

P H I 2  

2 7 . 8 3 1  
2 7 . 4 7 8  
27 .205  
27 .014  
26 .Y06  
2 h . 8 8 0  
2 6 . 9  34 
37. ( rbh 

2 1 . 5 5 2  
27 .274  

2d.Zi6 
21 .901  + 

27 .614  
2 7 . 4 3 2  

2 7 . 2 5 5  
2 7 . 3 2 2  

2 7 . 3 4 9  
2 7 . 4 8 3  I 

2 7 . b J 2  
27 .97?  

. 

2 8 . 6 8 2  
2n .332  
z n . 0 4 6  
2 7 . ~ 5 1  
21 .742  
2 1 . 1 1 4  
27 .768  
2 7 . 9 0 3  

2 r . 3 9 1  
? 8 . 1 1 3  

2 ? . l l h  + 

2 4 . 7 4 9  
2 8 . 4 6 1  
28.17H 
2'3.146 
Z f l . I * J ?  

2 8 . 3 1 3  
2 8 . 1 6 1  

2 8 . 5 3 4  
2 P . 8 2 0  

2 9 . 5 5 5  
2 q . l d 7  

2 8 . 1 0 1  
ZR.YC2 

2A.5%7 

? R . h l l  + 

2t1.747 t 

2 8 . 9 5 2  
2 9 . 2 5 1  

P I I I ?  

2 8 . 5 5 7  t 

ALPhA? 

t lLI.9bh 
8U.428 
80 .35  3 
a0 .157  
dU.036  
7'1.165 

d9.$714 
7Y.   39v  

dU.392  
bu.206 

hO.468 
84. 8 3 7  

79 .992  
I9.Rh8 
79 .816  
7 9 . 8 3 0  
1'1.905 
8 0 . 9 3 0  
dLI.221 

MU. X 1 5  
8 0 . 6 7 h  

dL'.025 

7'I .hYR 
79 .824  

79 .645  
1Y .650  
75 .734  

n o .  190 

n . n 7 n  
dO.062 

80 .515  
b u .  1 4 5  
l Y . 8 6 7  

7 9 . 5 3 3  
1 9 . h 9 1  

19 .4b ' l  
7 v . 4 8 8  
7 9 . 5 6 7  
1 9 . 6 9 9  
19 .897  

b0.352 
1 9 . 9 1 h  
7 9 .   b d h  
79.481,  
7 9 . 7 5 2  
7 9 . 2 9 6  
79.31'3 
73.387 
79 .525  
19 .720  

ALPhA2 

VEL2  BETA 

8.008 1 0 1 . 4 3 9  

f l .052 121 .159  
8 .033  1 1 1 . 2 5 9  

8 .065  137.01Y 
5.075 146 .87 ' )  
8 .0bd  156 .739  
8 . 0 5 6  lb<, .59Y 
8.036 170.45'9 
8 . 0 0 1  1 8 6 . 3 1 9  
1 .970  1 9 b . 1 1 9  

7.1195 117 .59d  
1 .915  127 .458  
7 .928  131.31H 
1 .933  147 .178  

7 . 9 1 9  160 .898  
7 .899  1 7 0 . 7 5 8  

7 . 8 3 4  1 9 6 . 4 7 h  
7 . 8 7 1  186.61d 

7 . 7 3 6  10H.031 

7 . 7 8 0  121 .757  
1.159 117.P91 

7 . 7 7 4  131 .617  
1.198 147 .417  
7 .196  157.337 

7.765 171 .051  
1 . 7 8 5  1 6 1 . 1 9 1  

1 .  137 186.917 
7 . 1 0 3  1 9 h . 7 1 1  

7.604 1 0 9 . 3 3 1  
7 .633  l l t l . 1 9 1  

7 . 6 9 1  137 .917  
7 .652  1 2 8 . 0 5 7  

7 . 6 1 2  147 .777  
7 . 6 1 4  157.637 
7.656 167 .497  
7 . 6 3 8  177.357 
1.607 187 .217  
7 .511  191 .077  

7 . 4 7 3  104 .636  
7 .499  1 1 8 . 4 9 6  
1 .519  12d .356  

7 . 5 3 8  1 4 ~ 0 7 6  

7.810 107 .738  

7 .933  157 .038  

7 . 5 3 3   1 3 a . 2 1 6  

7 .536  1 5 1 . 9 3 6  
1.526 1 6 7 . 7 9 6  
7 . 5 0 1  171 .656  

7 . 4 4 3  197 .376  
7 .479  187 .516  

VEL2  I I I - T P  

F C C E  

1 . 0 0 5  
1. 006 
1 .001  

1.007 
1 .007  
1 .006  

1 .005  

1 . 0 0 3  
1 . 0 0 3  

1 . 0 0 4  
1 .004  

1.004 

I .  no5  

1 .  on7 

1 .005  

I .no4 

1 .no4 
1 .no4 

1.0172 

1 .no1  
I.no1 
1.nn2 
1.002 

1.002 

1 . m l  
1 .no1  
1. o n 0  

1 . 0 0 3  

1 .a02 

1 .002  

0 . 9 9 9  
0 . 9 9 9  

1 .@Or) 
1 .000 
1 . P O 0  

1 .000  
0 . 9 9 9  

0.9911 
0 .999  

0 . 9 9 7  
0 .997  
0 .997  
0 . 9 9 8  
0 . 9 9 0  

0 . 9 9 7  
0.977 
0.997 
9 .996  

1.noo 

0 . 9 9 8  

F C C E  

S M I O  

2 . 2 5 7  
2 .153  
? . 0 4 5  
1 .932  
1.816 
1. 6 9 8  
0 . 9 9 4  
0 . 9 1 5  
0 .943  
i l . 900  

2.262 
7.15R 
2 . 0 4 9  
1 .936  
1.820 
1 . 7 0 1  
0 .994  
0 . 9 7 5  
0 . 9 4 3  
0 .900  

7 .163  
2.267 

2 . 0 5 4  

1 . f l 2 4  
1.941 

1 . 7 0 5  
0 .Y95  
0.975 

0 . 9 0 0  
0 . 9 4 4  

2 .273  
? . l b H  
2 .059 
I .  9 4 3  
1.82A 

0 . 9 9 5  
1.708 

0 . 9 7 6  
0 .944  
0 .901  

2 .278  
2.173 

I .949 
1.832 
1.712 

0 . 9 1 6  
0 . 9 4 4  
0 . 9 0 1  

R M I D  

2 . ~ 4  

0 .995  

VEL1  ALPHA1 P H I l  . 
I 

4 2 . 1 6 2  2 6 . 5 6 1  -22 .845  
4 2 . 1 6 1  21 .176  -32 .0P6  
4 2 . 1 1 1  15 .886  - 4 ! . C 6 8  
4 2 . 1 1 3  111.695 - 5 c . 1 5 3  
4 2 . 1 1 4  5 .602  -71 .356  
4 2 . 1 7 4  0.607 -87 .93E 
4 2 . 1 7 2  - 4 . 2 9 4  1 5 5 . 5 f l 4  
4 2 . 1 5 8  -11.103 i L ~ . 6 5 5  
42 .162  -13 .825  227 .952  
42 .155  -10 .466  L l l . 4 1 6  

I 

42 .137  2 L . 5 4 6  a -22 .819  
4 2 . 1 4 1  2 1 . 1 7 4  -32 .03q  
4 2 .   1 4 5  15 .895  -43.00C 

42 .148  5.628 I - i l . 2 4 1  
4 2 . 1 4 7  10 .713  -5C.Ch l  

42 .146  -4.258 1 5 5 . 6 8 1  
4 2 . 1 4 8  0.638 -87 .827  

4 2 . 1 3 1  -13.184 228.COE 
4 2 . 1 4 2   - 9 . 0 h 3  2 4 C . 1 3 3  

42.130  -18 .425 2 1 1 . 4 5 4  

4 2 . 1 1 2   2 6 . 5 3 1  * -22 .799  

4 2 . 1 2 0   1 5 . 9 0 1  4 - 4 i . 9 3 S  
42 .116   21 .172  -31.995 

42 .122   10 .128  - 5 5 . 9 8 1  

4 2 . 1 2 3   0 . 6 6 7  -87 .725  
4 2 . 1 2 3   5 . 6 5 1  4 - i 1 .15C 

42 .117   -9 .027  i 4 C . 8 0 ?  
4 2 . 1 2 1   - 4 . 2 2 4  4 2 5 5 . 7 7 1  

4 2 . 1 1 2   - 1 3 . 1 4 6  4 2 i P . 0 5 6  
4 2 . 1 0 6   - 1 8 . 3 8 9  217 .481  

4 

4 2 . 0 9 2   2 1 . 1 6 2  -31 .969  
42 .C88  26 .515 -22.78C 

42 .096   15 .900  4 -42 .890 

4 2 . 1 0 0   5 . 6 6 3  -71 .086  
42 .103   10 .102  -5 t .02C 

42.100 0.680 4 -e7 .681  
4 2 . 0 9 7  -4 .198  4 2L5.84C 
4 2 . 0 9 4  -8 .999  2 4 C . 8 5 0  
42 .088  -13 .113  22e .096  
42.C82 -18 .354  4 217.5OS 

42.C64 26 .497  4 -22.766 
42 .069  21 .156  -31 .935  
42.C72 1 5 . 9 0 6  -42 .837  
4 2 . 0 1 5  1 0 . 7 4 9  4 -55.844 

4 

42.C76  5 .686 4 -7c .98e  
42.C75 0 . 1 1 4  4 -87 .559  
4 2 . 0 7 4  -4.169 255 .917  
42 .070  -8.966 246 .913  
42.C65 -13 .682  i i e . 1 3 2  
4 2 . 0 5 9  -111.322 i17 .5?C 

V F L l   A L P H A 1  PHIl 
* 

V I N F l  

20.458 
1 1 . 9 7 8  
1 5 . 9 0 1  
14.C52 
12. f i19 
12.4C9 
12 .193  
13 .613  

l h . 6 1 1  
15. , '43 

2 0 . 4 3 2  
17.q57 
1 5 .   l t 2  
1 4 . c 3 3  
lZ.f i(L.8 
1 2 . 3 t 4  
12 .b52  

1 5 .  : 1 C 6  
1 3 . 5 i 9  

16 .113  

20.4C5 
17 .S35  
15 .163  

12 .837  
14.015 

12 .360  

1 3 . 5 4 6  
12 .623  

14 .911  
16 .739  

20.379 
17 .912  

13 .950  
15.743 

12.1316 
12 .337  

13.518 
12.547 

16 .704  
14 .939  

20.352 

15 .724  
13 .977  

1 2 . 3 1 3  
12 .197  

1 2 . 5 1 0  
13.487 

16 .672  
14.9C8 

V I N F l  

17 .   e50  

DV 1 

15 .530  
15 .362  

10.100 
11 .523  

9 .180  
8.821 
9.030 
9.752 

1 0 . 8 9 9  
12 .368  

1 3.344 
15 .507  

10.085 
11 .501  

9 . 1 6 4  
8.802 
9 .006  

10 .d69  
9.125 

12 .336  

15 .483  
13 .326  
11 .491  
10 .070  

9.148 
8.784 
8.984 

10.840 
9.700 

12 .307  

15.460 
13 .306  
1 1 . 4 7 4  
10 .050  

9.132 
8.767 
8.964 
9.677 

12 .278  
10 .814  

15 .437  

11 - 4 5 9  
13 .287  

10 .040  

8.749 
9.117 

8.944 
9.653 

1 0 . 7 8 9  
12 .251  

DV1 



c v  5 L U  a 

23.74 #I 

21.Ll + 

1 5 . / 9  * 
' 8 . 5 7  * 
17.44 
l l . L 7  

11 .46  
17.26 

7;.55 
1q.0') 

23.70 + 

Z1.56 
l Y . 7 3  + 

l U . 3 1  
17.111 

1 7 . L ' j  * 
17.02 

17 .91  

? 0 . 4 3  
l,).U4 

?3.64 
?1.50 
19.oP + 

1 0 . 2 7  * 
1 1 . 3 4  = 
1h.97 
1 7 - 1 5  * 
1 1 . 8 5  
1b.9d t 

20.44 

21.45 
23.58 + 

1Y.b3 * 
18.22 * 
17.29 
1b.92 * 
17.10 

l b . Y 3  
2J.3H .. 1 / . 8 n  

F C A T E  T T I M E  C V  SUM 

c v  ? 

8.345 
8 . 3 4 5  
8 - 3 4 ?  
8 . 3 4 i  
8.?31! 
8.236 

8 . ? 3  1 
8.?34 

8.32P 
8.725 

8 .31? 

H. 2 0 6  
Q . ? 0 5  

8 . 3 0 4  
8 . 3 0 2  
8 . ? O C  

8.295 
8.292 
H. 2 8 5  

8.27H 
8.774 
8 . 2 7 1  
8.265 
8 .261 
8.265 
8 .26"  
M.261 
8.758 

8 - 2 9 ?  

8.255 

8 . 7 4 1  
8.245 

H.235 
8.231! 

8.233 
8.232 
8.73C 

8 . 2 2 5  
8.227 

H . 2 2 i  

CV? 

V I N t 2  

R.358 
P. 346 
8.338 
8 . 3 3 1  

h .  31') 
P. 325 

8. 312 
8 . 3 0 4  
P.295 
8 . 2 8 4  

9.249 

P. 223  
8.721 
8.215 
P.209 

8.195 
8.203 

R .  l d 6  
e.176 

R. 143  
R .131  
0.127 
8.115 

R.103 
e .  1 O H  

B.OY6 
R.OM9 

8.237 

8.mn 
8.971 

E .  c 3 9  
8 . 0 ~ 6  
~ . r 1 7  
H . Z l 0  
8.094 
7.998 
7.992 
7.9uJ'i 

7.968 
7.977 

V l N F 2  

P H I ?  t 
* 

29.993 t 

29.622 t 

29.333 * 
2 9 . 1 3 1  * 
29.014 E 

29.03'7 * 
211.984 e 

29.176 * 
?9.  392 L 

29.hr(3 II 

3n.434 * 

29.16R t 

30.059 (I 

29.5h3 * 
29.445 t 

29.414 
29.4t.Y t 

29.607 t 

29.824 * 
3C.119 * 

30.677 

+ 

11 

30.499 s 

3n.2115 t 

23.797 I 

29.878 + 

29.H41 * 
29.9'17 t 

30.040 t 

30.26C t 

30.558 

31.372 
30.941 t 

30.644 
i0 .43 '1  * 
3 n . j 1 / +  + 
3 n . 2 ~ 2  (I 
30.337 t 

30.649 * 
30.477 t 

3n.993 t 

P H I 2  

ALPHA? 

8 0 .  I b T  
79.8061 
79.513 
7.). 304 
79.174 
79.118 
79.131 
79 .209 

19.544 
79.348 

60.019 
79.634 
79 .338 
19.126 
78.994 
76.937 
1d.9511 

79.170 
79.029 

79. 370 

7Y. 849 
79.459 

7u.945 
79.159 

I t l . h l l  
18.753 
l d . 7 6 6  
7d.R45 
7b.988 
79.191 

79.676 
7 q . 2 ~ 1  

78.761 
16.978 

78.625 
7t1.566 
78.579 
78.66" 

79.00q 
7d.804 

ALPHA2 

V t L 2  BFTA 

7.346 lOr1.935 

7. 392 124.655 
7.372 l l H . 7 9 5  

7.406 174.515 
7.412 14S.375 
7.413 15 1.23: 

7.381 177.055 
7.400 16u.095 

7.354 1 8 ? . 8 l r >  
7.318 197.675 

7 . 2 L i  10 I .  7 34 
1 - 2 4 >  11 7.09.. 
7 .763  176.754 
1.28: 1 3 ,  .>I14 
7.288 14,>.h74 

7.276 1 6 0 . 3 9 4  
7.25tl 17d.254 
7.231 If l ' ' .114 
7.196 197.'174 

7.287  15  :.534 

7.10U 1 0 1 . 5 3 5  
7.126 11.1.343 
7.146 1 7 > . ? 5 3  
7.160 13't.113 
7.167 14k1.973 
7.165 1 5 H . 8 3 3  

7.137 17),.553 
1.155 ? h d .  h93  

7.110 1R3.413 
7.075 190.773 

6.980 107.832 
7.007 11'9.692 

7 .341 137.412 
7.027 127.552 

7.048 149.212 
7.047 1 5 i . 1 3 2  
7.037 168.992 
7.019 171!.852 
6.992  188.712 
6 .951 1911.572 

VEL2 B E T A  

E C C E  

0.995 
0.995 
0.995 
0.996 

0 .995 

0.'795 
0.995 
0.994 

n. 995 

0.995 

0. 994 
3.994 
0 * 9 4 4  
0.494 
r7.993 
0.993 

0.993 
I). 993 

0.993 
0.993 

n.992 
0.992 
n. q92 
0.992 
0.992 
0 . 9 9 1  
'3.991 
0 .991 

0. 991 

0.991 
0.990 
0.9YO 
0.990 
3.990 
0.989 

0.991 

n. 9 8 9  
0.989 

0.989 
0.989 

EC CE 

R M I O  

7.287 
2.178 
2.068 
1.954 
1.836 

0.995 
2.116 

0 .944 
0.901 

7.288 
7.183 
7.072 
1.95H 
I .  8 4 0  

0.995 
1.719 

0.976 
0.944 

n. 976 

n.rqo1 

2.293 
2.18R 
2.077 
1.962 
1.843 

0.995 
1.722 

0.976 
0.944 
0.901 

2.298 
2. 192 
2.081 
1.966 
1. R47 
1.726 
0.995 
0.976 
0.944 
0.902 

R M I  0 

V E L l  ALPHA1 P H I 1  

42.C42 26.475 -22.758 
42.C46 21.145 - ? 1 . 9 1 2  
47.C50 15.905 * -42.791 
47.052  10.756 -Si..7€8 

42.053  q1.733 -87 .49s  
42.C53  5.700 -7C.921 

42.C51  -4.145 255.979 

42.C43  -13.654 22e.161 
42.037  -1H.295 a 217.545 

42.C20  2h.452 -22.755 

42.048  -8.939 1 2 4 c . 9 5 ~  

I 

42.C25  21.132 -31.895 
42.C28 15 .901 -LL.766 
42.C31 10 .761 -55 .741 
42.C32 5 .711 - iC .863 

42.C30 -4.124 256.029 
42.C31 '3.750 -81.43C 

42.C76 -8.916 240.996 
42.C22 -13 .629 i i H . l e 3  
42.C16 -1tl.270 21 / .556 

41.999  26.427 - 2 2 . 7 5 t  

4 2 . ~ 0 7  15.895 t -42 .741 
47.C10 10.762 t -55 .702  

t 

42.C04  21.117 -31.884 

42 .011 5.119 -70.815 
4 7 . C l l  0.764 - t7.38C 
42.C09 -4.107 256.072 
42.C06 -H.896 I i 4 1 . 0 2 5  
47.001 -13.608 i2E.20C 
41.$95 -1M.249 f 211.561 

41.979 26.399 -22.762 
. 

41.584 21.099 -31.877 
41.987 15.886 -42.722 
41.990 10.762 -55.671 
41.991 5.125 -7C.775 
41.991 5.775 -87.34C 

41.986 " - 8 7 8  1 241.047 
41.989 -4.092 256.105 

41.9R1 -13.589 2211.21C 
41.976 -18 .231 4 217.561 

V E L l  ALPHA1 P H I 1  
* 

V I N F l  

20.325 
17.868 
15.705 
13.959 
12.777 
12.251 
12.545 
13.459 

16.643 
14.879 

20.298 
17.845 
15.685 
13.940 

1 2 . 2 i O  
12.758 

12 .521 
13.433 
14. E 5 1  
16.615 

20.270 

1 5 . t b 5  
13.921 
12.729 
12.250 
12.498 
13.4C9 
14.826 
16.550 

20.242 
17.758 
15.644 
13.903 
12.721 
12.230 
12.477 
13.386 
14.8C2 
16.566 

V I N F l  

1 7 . ~ 2 1  

DV1 

15.412 

11 - 4 4 3  
13.268 

10.026 
9.102 
8.732 
8.924 

10.765 
9.631 

12.226 

15.388 
13.248 
11.426 
10 .011 

9.087 
8.716 

9.611 
8.906 

10.743 
12.203 

15.363 
13.228 
11.409 

9.996 
9.073 
8.701 
8.889 

10.722 
9.592 

12.181 

15.338 
13.208 
11.393 

9.981 
9.059 
8.686 
8.873 

10.703 
9.574 

12.161 

DV1 

. 



TABLE XIV. - Continued. TABULAR DATA FOR TRAJECTORIES FROM 1 . 1  EARTH RADII CIRCULAR 

F C A I E  TTIMF 

4 5 9 1   4 6 1 n . c  
l U ?   4 6 - 0 . 0  

41CO.O 
4710 .0  
4 7 ? 0 .  I1 
4 7 m . 0  
4730 .0  
4750 .0  

4625   4710 . "  

4 7  :0 .  0 
4740 .0  

4 76.0.0 
4110.n 
47P0.0 
41S0 .0  

1 2 r   4 7 2 0 . 0  

4 7 ; n . o  

4 ~ ~ 0 . 0  

4 6 1 5   4 1 t 0 . 0  
1CC 4 7 7 0 . 0  

47'jO.O 

4810.11 
4 a 2 0 . n  
4 4  30.0 

48.iO.O 
4H110.0 

4 1 2 5   4 L i l Q . 0  

4t :  30.3 

4 ;I '. 3. 0 
4P?U.,- 
4H70.n 

47?0.0 

4810.n 

51: 4 e 7 o . o  

4 ~ 4 n . 7  

4 H i O . n  
49 i ( r : 1  

4115  4HL!) .P 
C 4 0  10.0 

4 n ~ 0 . o  
45 :o .n  
4'4C0.0 
4 9 ! @ . 1  
4 9 j 0 . 9  
44'0.17 
4943 .0  
4050 .9  

4 4 , n . n  

CV2 

8.44C 
8 . 4 3 e  
8.43 ' :  
R.42F 
8 . 4 2 5  
8 . 4 2 4  

8 .4   14  
8.42C 

8 . 4 1 1  
R.407 
8 - 4 0 >  
(1.402 

b . 3 9 F  
8 . 4 0 1  

8 . 3 9 6  
8 . 3 9 2  

H . 3 8 5  
8 .38$  

n . 3 7 2  
H.365 
! I .   366  
8 . 3 6 4  
8 .762  
8.36r  
8 .  ? 5 c  
d . 3 5 2  
8 . 7 5 1  
8 . 3 4 7  

t3.332 
8 .?35  

8 . ? 2 S  ti. 3 2 1  
8 . 3 2 5  
R . ? 2 ?  
8 .121  
H . 7 1 t  
t \ . ' l C  

8 . 3 1 1  

t1.296 
8.30i 

R . 7 9 1  
R.292 

R . 2 8 5  
8.?8/ 
1( .28 !  
8 . 7 8 2  

8 . 7 7 6  
H . 7 H C  

7 V l  

PARKING ORBIT TO 1 . 1  NEPTUNE RADII CIRCULAR PARKING ORBIT 

V l k F ?  

P.627 
e. b 2 0  

e. 5 9 0  
P.596 

8 . 5 d l  

e .567 
F .551  

P.541 
e.530 
6 .523  

R.511 
P.504 
8.497 
H.468 

e.579 

a.516 

r ,477 
P.4b4 

P.4L7 
e.417 P?. 4L7 
e. 4 0 2  
8 .  396 
8 . 3 9 0  

R .  374 
@ . 3 d 3  

P .  364  
6 .  152 

8 . 3 1 6  
9 .306  
P.19H 
r . 2 9 1  
e .285  
P . ? 1 7  
P . ? i 2  
P.204 
f l . 154  
H.243 

8.23R 
H. 197 
R .  1 8 9  
B .182  
R .  I 7 6  
8 . 1 7 0  
R . l b 4  
8 .1>h  
R.147 
i I .136 

V h F 2  

P H I 2  

29.12G 
2 8 . 7 1 6  

2H.064  
Z8. i " lH 

28. (114 
2P.022 

28 .563  
28.2P7 

29 .1b4  
2 8 . 8 2 1  
28 .559  
2 p . 3 3 3  

2 f i . 2 t J l  
2@.21(9 

2 6 . 3 6 7  
2 8 . 5 1 7  

Z9.U>H 
2 9 . 7 5 1  

. 

2 s . 6 0 1  
2 9 . 2 5 3  
79 .9M9 
1 8 . 8 1 1  
29 .718  
2 5 . 7 1 1  

2O.945  
28.7Rt3 

2 9 . 1 8 7  
2 9 . 4 5 9  

2 9 . 6 8 8  
3P.039 

2'4.421 
2 1 . 2 4 1  
2 9 . 1 4 7  
2 q . 1 3 4  
2 9 . 2 1 6  
2 4 . 3 7 5  
?9.612 I) 

? ? . 9 2 4  

3 0 . 4 7 9  1 

3C.125 
29 .850  
27.b73 
2 9 . 5 7 8  
29 .570  
29 .647  

30 .041  
w . n > 7  

3n .362  

P H I 2  

ALPHA2 

e d . 7 2 h  
8 3 . 3 3 0  
1 9 . 7 7 1  

1 9 . 5 3 4  
19 .617  

7V.53C 
79 -70 !?  
7 9 . 8 7 1  

& O .  351  
b3 .361  
7 9 . 1 3 7  
1 9 . 5 5 3  
1 9 . 4 4 7  
1 9 . 4 0 9  
7 9 . 4 4 0  

7 3 . 6 8 5  
1 9 . 5 3 3  

7 9 . 8 9 3  

u u . 1 8 6  
7Y.83' 
7 9 . 5 6 4  

79 .26V 
79 .237  
1Y .2b3  
7 9 . 3 5 7  

7 9 . 7 ? 1  
7 Y . 5 1 1  

UJ .018  
19.6653 

7 9 . 2 0 0  

7 9 . 0 5 2  
151.090 

79.$113 
7 9 . 1 7 8  
79:334 
74 .547  

7 9 . 8 4 7  
1 9 . 4 ~ 6  
7 9 . 2 1 1  

l t l . 9 0 H  
1 9 . 9 7 1  

76 .R7L  
7d.901 
7u .797  
1'1.155 
7 9 .   3 7 1  

ALPbA7 

7 9 . 3 7 ~  

1 9 . 3 8 9  

VEL2 L i E T A  

7 . 6 6 9   1 1 4 . 4 8 0  
7 .  h36  104.62U 

7 .697  134.200 

7 . 1 3 4   1 5 3 . 9 2 6  
1.706 141.. 0 6 3  

7 .702  163 .780  
7.668 183 .503  
7 .629  1 9 3 . 3 6 3  

7 - 5 6 5   1 1 l . O b Z  
7 . 5 8 9  1277.922 
7 .h08  131,. 7 M 2  
7 .619  1 4   ! . 6 4 2  
1 .624  1 5  1.502 

7 . 6 0 6   1 7  , . 2 2 1  
7.61d  16 ' . 3 6 2  

1 . 5 5 4   1 8 9 . 9 4 2  
7.516 191.H02 

7 .460   121 .222  
7 . 4 3 6   1 1   1 . 3 6 2  

7 - 4 9  1 1 4 J .   0 4 2  
7 .479   131 .0H2  

7 . 4 1 >   1 5 ; ~ . 8 0 2  

1 .416  177.522 
1 . 4 9 0   1 6 5 . 6 6 2  

7 . 4 5 6  1RO.3U/ 
7.427 190 .242  
7.389 ? O i l .  102 

7.31C 1 l l . h b l  
7 .334  121 .521  
7.353 1 3 1 . 3 8 1  
7 . 3 6 5  1 4 1 . 2 4 1  
7 .  360 1 5 1 . 1 0 1  
7.365 16 ,> .961  
7 . 3 5 3  17  1.H2I 
7 .  332 1Rl1.681 
7 . 3 0 2  1 9 0 . 5 4 1  
7 . 2 6 5  20 'J .401 

7 . > 8 4   1 8 1 . @ @ 2  

7 . 2 1 1   1 2 1 . 8 2 0  
7 . l b b   1 1 1 . 9 6 0  

7 . 2 3 0   1 3 1 . 6 8 0  

7 . 2 4 6   1 5 1 . 4 0 0  
7 . 2 4 2   1 4 1 . 5 4 0  

7 . 2 4 2  161 .260  
7 .230  171 .120  
7 .209  183 .980  
7 . l d 0  1 9 0 . 8 4 0  
7 .143  200 .700  

VEL2  BETA 

FCCF 

0.999 
1 .000  
1 .no0  
l .CO0 

1 .no0 
I .  0 0 0  

0 .799 

r).Q98 
0.99Y c,. q9q 

0 . 9 9 9  
0 . 9 9 9  
c,. 9 9 q  
9 .998  
0 . 9 9 8  

I .  noo  

n.sw 

0.998 

0 . 9 9 7  
0 . 9 9 7  
9.997 
0 . 9 9 1  
0 . 9 9 7  
'I. 9 9 7  
0 .991  
0 .996  

0 . 9 9 6  

0 .995  
0 . 9 9 5  
0 .995  
0 .995  

0 . 9 9 5  
0 .995  

'1.995 

0 .996  

n. 9 9 4  
n.  994  
0 . 9 9 4  

0 . 9 9 3  
0.993 

0 .993  
0 .993  
0.993 
0 .093  
0 . 9 9 3  
0. 9 9 2  
0 . 9 9 2  
0 . 9 9 2  

ECCE 

R M I O  

2 . 3 0 8  
2 .205  

1.870 
1 .98h  

0 . 9 9 8  
1 .752  

' l . 91R 
17.957 

2 .247  
2 .141  
2.031 
1 .916  
1 .798  

1 . 9 9  1 

0 .933  
0 . 8 8 8  

2 .253  
2 .146  
2 . 0 3 5  
1 . 9 2 0  
1 .802  

0 .991  
1 .00o 

(7.968 

0.88d 
0 . 9 3 4  

2 . 2 5 8  
2 .151  
2 . 0 3 9  
1 . 9 2 4  
1 .R05 

0 . 9 9 1  
1 .000  

0 . 9 6 9  
0 . 9 3 4  
O.HR8 

2 . 2 6 3  
2 .156  
2 .044  
1.928 
1 .809  

0.991 
1 .000  

0 . 9 6 9  
0 . 9 3 4  
0 . 8 8 8  

R M I O  

1. o n 0  

0 . 9 6 n  

V E L 1  ALPHAl  * P H I l  

42.C93 28 .509  - 1 5 . 7 6 4  
42.C99 23 .113  -28 .439  

4 2 .  106 1 .518  -65 .294  
4 2 .  105 12 .626  -5O.80C 

42 .106  2 .508  - @ 1 . 4 7 6  
4 2 . 1 0 5  -2.420 2 6 1 . 7 1 3  
42.C99 -12 .011  232.477 
4 2 .   c 9 2  -1b .672  221 .150  

42.C81 2 5 . 0 7 8  -25.07C 
42 .C85  1 9 . 7 5 4  -14 .669  

42.C90 9 .386  -59.12C 
4 2 . 0 9 1  4 .342  * -75.362 
42 .C90  -0.608 267 .924  

42.C84 -10 .248  231 .251  
42.C88 -5 .471  + 251 .689  

42 .C72  - 1 9 . 5 6 4  2 1 5 . 0 2 1  
42 .079  -14.943 2 i C . 0 5 2  

+ 

+ 

4 2 . ~ 8 8   1 4 . 5 2 3  - 4 t . 1 1 5  

. 
42.C58 2 5 . 0 6 1  -25 .054  

42 .C65  14 .526  -46 .064  
42.C62 19.748 + -34 .638  

42 .067  9.397 -59 .654  
42.C68 4.361 -75.282 

4 2 . 0 6 5  -5 .444  251 .754  
42 .C61  -9 .505  261.990 

4 2 . C b l  -10 .218  + 217.304 
42.C56 -14.913 + 225.122 
42 .C49  -19.535 2 1 5 . 0 3 1  

42.C35 25 .042  4 -25 .045  
42.C40 1 9 . 7 3 9  + -34.613 
4 2 . 0 4 3  14 .526  -46.0.?? 
42 .C45  9.405 -59 .591  
42.C46 4.315 + -75.216 
42 .045  -0 .566  + 2b8.062 

42.C39 -10 .192  237 .342  
42.C43 -5.420 + 251 .808  

42.C28 -19 .509  + 215.047 

42 .C14  2 5 . 0 2 1  4 -25 .040  
42 .018  19 .720  + -34 .594  
42 .022  14 .524  + -45 .98s  
47.C24 9.410 * -59 .550  
4 2 . 0 2 4  4.387 + -75 .160  
42 .C24  -0 .549  2 h t . 1 1 7  
42.C22 -5 .400  + 251 .853  
42 .018  -10 .169  + 231.372 
42 .C13  -14 .0b3  + 225.161 
4 2 . 0 0 1  -19 .486  + 215 .059  

VEL1   ALPHAl  P H I l  

+ 

4 2 . ~ 3 4   - 1 4 . 8 0 6  225.145 

1 

V I N F l  

21.349 
10 .754  

13.181 
14 .586  

1 2 . 4 2 6  
12 .433  

16.C37 
1 4 - 3 0  

1 9 . 6 5 1  
17.295 
15 .225  
13 .614  
12 .610  
12 .326  

13 .842  
12 .773  

11 .203  
15 .370  

19.666 

15.2C6 
11 .274  

13 .595  
12 .589  
12 .302  
12 .146  
13.R 13 

17 .172  
15 .399  

19 .640  
17 .252  
15 .187  
13 .577  

12 .280  
1 2 . 5 6 9  

1 2   - 7 2 1  
13 .785  
15 .310  
17 .144  

1 9 . 6 1 3  
17 .290  

13 .558  
15.1C8 

1 2 . 2 5 8  
12 .550  

1 2 . t 9 7  
13 .759  
15.2E3 
1 1 . 1 1 7  

V I N F 1  

DV 1 

16 .324  
14 .060  
10 .528  

9.414 
8.839 
0 .834  

10.365 
11.718 

14 .853  
12 .778  
11 .048  

9.753 
8 .974  

9.099 
9.933 

12 .700  
11.166 

14 .830  
12 .760  
11 .032  

9.738 
8.958 
8.740 
9.078 

11 .141  
9.910 

12 .674  

14 .808  
12 .741  
11 .017  

9.724 
8.943 
8 .724  
9.059 
9.888 

12.649 
11.118 

14 .784  
12.722 
11.001 

9.709 
8.920 

9.040 

I1 - 0 9 6  
9.867 

12 .626  

DV1 

8.758 

8.707 



P 

Q, 
h) 

F C A T E  T T I M F  

4 8 2 5  4910.0 
317 4920.0  

4 9 4 0 . 3  
49E.0.1) 
4960.0 

4YC0.0 

493o.n 

491n.o 

494o.n 
5cco.o  

4 8  1 5  4 9 m . n  

4 ~ ~ 0 . 0  
2 6 7  4970.0 

49  10.0 
5020.0 
5010.0 
5czo.n  
5050.3 
5040.0 
5050.0 

4925 5 0  1Q.q 
217  5010.0 

5047 .0  
5050.0 

5070.0 

5030.0 

5neo.n 

5nsc .n  
5 0 ~ 0 .  o 
5150.0 

4975  5C50.0 
1 6 7  5070.0 

5 0 P O . O  
5050 .0  
51cn.o 
5110.0 

5130.0 

515o.n 

5120.0 

5140.9 

5025  5110.0 
1 1 7  5120.0 

5140.0 
5 1  :o.n 

5170.0 
5160.0 

51110.0 
5170.0 

5 1 Y O . O  
52C0.0 

E C A T E  T I  IMF 

CV S U M  

73.u3 
7J.Y6 
19.14 
1 / . 9 >  
17.17 
16.Y4 
17.27 
lt3.1'1 
19.37 
2 G . 8 ' ~  

2 r . 9 7  
70.YI 
19.19 + 

17.Y0 
17 .12  t 

1tl.YO 
17.22 
18.05 
lY .27  
20.80 

72.Y1 

1Y.15 
1 l . b b  
1 1 . 0 7  
16.85 
17 .18  
18.00 

2u.75 
1Y.22 

22.86 
20.81 

17.t31 
1'1.10 

17.03 

17.13 
17.Y5 

7 c . 7 c  
19.17 

?,?.bo 
20.16 
19.05 
17.77 
16.9'2 
1 6 . 7 h  
17.0'2 
17 .91  

20.65 
19.13 * 

20.bh  

i 

1 6 . ~ 0  

. 
C V  S U M  

C V  i 

8 . 2 5 5  
8.257 
8 .255 
8 . 2 5 2  
8 . 2 5 1  
8.24p 
8.?46 
8.242 

8.232 
8.22t' 
8.220 
8 .223  
8 . 2 2 1  
n . i 2 c  
8.21P 
8 .215 
8 .21? 
8.211: 

8 .196 
8.70C 

8 . 1 9 ?  

R .  189 
8.187 
8.186 
8 . 1 8 ?  
8.181 
8.176 

n .191 

8 .165  
8-16:  
8.162 
8 . l b C  
8.15cl 
8 .156 
8.155 
8.153 
8.15C 
8.1411 

8 .13s  
8.135 
8 .131 

8 . 1 2 e  
8.130 

8.126 
8 .125 
8.123 
8.121 
8.118 

c v 2  

V I h F ?  PHI2 
t 

8 . 1 ~ 3  30.Y27 
H . C J Z  3 0 . 5 6 5  0 

p.ct i3 30.293 I 

8.076 30.108 
H.070 30.012 
e.064 30.004 

8 .050  30.242 
a.028 30.0t11 

8 . 0 3 2  30.802 
H . ~ Z  3 0 . 4 ~ 4  

8.000 31.368 
7.988 31.008 

7.967 30 .444 
7.973 3n .54h * 

7.961 30.441) 
7.955 30.51H 
7.947 30.681 
7 , 9 3 9  30.925 
7.930 31.246 

7.09c) 31.816 
7 .887  31.453 
7.874 31.176 
1 . ~ 7 2  30.947 
7.1166 30.He9 

7.98n 30.733 

1 .860  3 0 . 8 7 9  + 
7.854 30.95H 
7.847 31.122 
7.039 31.368 
7.831 31.693 I 

7.H01  52.267 
7.769  31.901 
7.180 31.621 t 

7.773 31.431 
7.767 31.331 
7 . 7 6 1  31.322 
7.755 31.401 
7 .749 31 .566  

7 .733 32.142 
7.741 31.815 

7.705 32.721 
7 .693 32 .351 
7.683 32.069 
7.676 31.877 I 

7.610 31 .777 

7.659 31 .841 
7.665 31.767 

7.653 32.013 
7 .646 32.264 
7.639 32.595 

VINFZ  PHI2 

. 

ALPHA2 

79.616 
79. 3u9 

7t i .838 
78 .724 

7 8 . 7 1 6  
7tJ.813 
7d .973 
l C 3 .  1 9 7  

19.501 
7Y.129 
78 .848 
1t3.652 
78 .537 
78 .498 
18.529 

713.189 
7 t l .h21 

7Y.011 

78 .947 
7Y.322 

7 8 . 4 6 4  
7 8 . 6 6 2  

78.301 
18.348 

78 .339 
70.43R 
78.602 

19 .031 

78 .685  

7 8 .  n2 7 

19 .141 
18.761 
78 .473  
78 .273 

7 8 . 1 1 4  
78.155 

78.146 
78 .246 
78.412 
78 .640 

78 .957 
78.573 
78 .282 
78.079 
77.959 
77 .918 

78 .052 
77.950 

78 .219 
18 .450 

ALPHA2 

VEL2  8FTA 

7.065 112.259 
7.090 122.119 
7 . 1 0 9  131.919 
7.121 141.839 
7.126 151.699 
7 .122 161.559 
7.110 171.419 
7.0d9 181.279 

7 .024 200.999 
7.060 191.139 

6.941  112.558 

6.991  137.278 

7.008  151.998 
7.003  142.138 

7.004 l b 1 . 8 S 8  
6.992 171.718 
6.972 181.578 
6.943 191.438 
6.906 201.298 

6 .831 112.857 
6.856 122.117 
6.875 132.577 

6.892 151.297 
6.887 142.437 

6 .~389 162.157 
6.877 172.017 

6.828 191.737 
6. t l57 1R1.877 

6.792  201.597 

6.117  113.156 

6.761  132.H77 
6.742  123.017 

6.774 142.737 
6 .779 152.596 
6.775 162.457 
6 .764 172.317 
6.744 182.177 
6.715 197.036 
6.679 201.891 

6.605 113.456 
6.630 123.316 
6.650 133.116 

6.667 152.896 
6.662 143.036 

6.664 162.756 
6 .653 172.616 

6 .  605 192.336 
6.633  182.476 

6.569 202.196 

VEL2 B E T A  

6 . 9 7 2   1 2 2 . 4 1 ~  

E C C C  

0.992 
0.991 
0 .991 
0 .991 
0 .991 
0 .991 
0.991 
0.990 
0.990 
0.990 

0.990 

0 - 9 8 9  
0 .989 

0 .989 
0.9H9 
0 .989 
0.989 

n .  9 9 0  

0 .989 

n. 1 8 9  

0.989 

0.988 
0.988 

0.987 
0.987 

0.987 
0 . 9 8 1  
0.987 
0.987 

0.987 
0.986 
0.986 
0 .986 
0.985 
0.985 
0.985 
0.985 
0.985 
0.986 

0.986 
0.985 
0.984 

0 .984 
0.9R4 

0 .984 
0 .984 
0 .984 
0.984 
0.984 

ECCE 

n. 987 

R M I  0 

2.267 
2.160 

1 .932 
1.H13 

0 .991 
0.069 
0.934 
0.888 

2.272 

2 .052 
2.165 

1.936 
1.816 
1.  coo 
0 .991 
0.969 
0 . 9 3 4  
O.fl89 

2 .169 
7.277 

2.056 

1.R19 
1.939 

1.000 
0 .991 

0 .934 
0.969 

0 .  R89 

2.282 
2.173 
2 .060 
1.943 
1.823 

0 .991 
1 .000 

0 . 9 3 4  
0 .969 

0 .889 

2 . 2 8  6 

2.064 
2.177 

1.946 

1.000 
1.R26 

0.991 
0.969 
0 . 9 3 4  
0 .889 

R P I  0 

2.048 

1.ooo 

V E L l  ALPHA1 P H I l  

" 
41.994 24.998 -25.035 
41.998 19.714 * -34.581 
42.C01 14.519 4 -45.962 
42 .003 9.413 -5Y.511 
47.C04 4.396 -75.113 
42.003 -0.535 26E.162 
42.C01 -5.382 251.889 
41.998 -10.150 737.396 
41.993 -14.842 4 225.113 
41.S87 -19.465 215.054 

41 .974 24.973 - i 5 . 0 4 3  
41.978 19.699 -34.513 
41.581 14.512 8 -45 .943 
41 .983 9 - 4 1 ?  4 -59.480 
41.984 4.402 -75.076 
41.983 -0.524 7 6 e . l S 9  
4 1 . 9 8 1  -5.368 251.917 
41.978 -10.133 537.412 
41.973 -14.824 525.178 
41.967 -19.448 215.051 

41.955 24.945 -25.052 
41.959 19 .681 -24.571 
41.962 14.503 -45.925 
41.964 9 .411 -59.457 
41.965 4.406 -75.04e 
41.964 -0.516 .I 26e.226 
41.962 -5.356 251.936 
41.559 -1l>.119 4 237.421 
41.954 -14 .810 225.118 
41.948 -19 .434 * 215.04? 

41 .936 24.916 -25.065 
41.940 19 .661 -34 .574 
41.944 14 .491 -45.923 
41.946 9.407 -55.442 
41.S46 4 ,407 -75.028 
41.946 -0 .510 26P.244 
41.944 -5.347 251.948 
41 .941 -10.108 237.424 
41.936 -14.798 215.172 
41 .930 -19.423 515.03C 

41.519 24.886 - 2 3 . 0 1 3 2  
41.923 19.639 -34.582 
41.926 14.477 -45 .922 
41.928 9.400 - L S . 4 ? 4  
41.928 4.406 9 -75.016 
41.928 -0.506 26C.254 
41.926 -5.340 251.952 
41.523 -10.099 2?7.42C 
41.519 -14.788 2 ? 5 . l h l  
41.913 -19.414 215.013 

V E L l  ALPHA1 P H I l  

V I Y F 1  

19.587 
17.2C7 
15.148 
13.540 
12.531 
12.228 
12.h74 
13.135 
15.258 
17.092 

19.560 
17 .184 
15.128 
13.521 
12.5 12 
12.218 
12.652 
13.712 
15.235 
17.O69 

19.532 
17 .   161 
15.108 
13.5C3 
12.454 
12.198 
12.632 
13.650 
15.213 
17."47 

19.5C4 
17.138 
15.,188 
13.484 
12.476 
12.1t .o 
12.612 
1 3 . h i 0  
15.143 
1 7 . " 2 H  

19.t.76 
17 .   114 
1 5 . ' t 7  
1 3 . 4 t b  
12.458 
12.162 
12.4-294 

15.   174 
13.652 

17."0 

V I h F l  

DV 1 

14.761 
12.703 
10.985 

9.694 

8.692 
8.914 

9.023 

11.075 
9.848 

12.605 

14.737 
12 .684 
10.968 

9.680 
8.899 
8.676 
9.006 
9.830 

11.056 
12.586 

12 .664 
14.713 

10.952 
9.665 
8.886 
8.662 
8.991 

11.038 
9.813 

12.568 

14.689 
12 .644 
10.935 

9.651 
8.872 
8. 64R 
8.976 

11.021 
9.797 

12.551 

14.664 
12.624 
10.Y19 

9. 6 36 
8.850 
8.635 
8.967 

11.006 
9.783 

12.536 

uv 1 

! 

i 



TABLE XIV. - Continued. TABULAR  DATA FOR TRAJECTORIES FROM 1.1 EARTH RADII CIRCULAR 

E C A T E  T T I M F  C V 2  

9.11C 
8.1Oh 
8.103 
8.101 
8.099 
8.C9t' 

9.C94 
8.092 
H.09C 

n .c96 

8 . 0 8 :  
8.c7e 

8.C7? 
8.275 

8 . r 7 c  
R.r71 

8 . C b t  
8 .Oh:l 

8.C63 
8 .065  

11.~55 
8.C51 
8.04V 
8 . 3 4 6  
A.C44 
H.r)43 
d.C41 

8.636 
8.C32 

0 .c25 
H.025 
9.022 
8.C2C 
8.01E 
8 . C l t  

8 .C14 

H . C l 1  
8.C12 

O V 2  

11.~3~ 

R.nLC 

PARKING ORBIT TO 1.1 NEPTUNE RADII CIRCULAR  PARKING ORBIT 

VIYFZ 

7.611 
7.599 
7.589 
7.582 
7 . 57 fl 
7,570 
7.565 
7.559 
7.553 
7 . 5 4 6  

7.507 
7.52C 

7.4Y7 
7 .490 
7.484 
7.478 
7.473 
7 . 4 6 7  

7 . 4 3 5  
7 . 4 6 2  

7.430 
7.417 
7.407 
7.400 
7.394 

7.383 
7 . 3 ~ ~  

7 . 3 7 H  
7.372 
7.367 

7.343 
7.329 

7.312 
7.319 

7.3116 
7.300 
7.295 
7.290 

7.280 

V I N f 2  

7.285 

PHI2 . 
32.804 
33.177 

32.326 
32.5217 

32.215 
32.275 

32.464 * 
32.795 

32.717 
33.050 

33.635 
33.269 
32.914 

32.676 
32.778 

32.666 
32.747 
32.917 
33.172 
33.509 

34.096 
3 3 . 7 1 ~  
33.430 
33.233 4 

33.119 t 

33.129 

33.201 
33.372 
33.630 
33.970 

34.55v ., 
34.174 

* 

3 3 . 8 ~ 1 1  
31.630 * 
33.5116 
33.576 4 

33.658 

34.031 
34.435 

PHI2  

33.1131 

t 

ALPHA2 

18.770 
113.381 

77.982 
77.761 
77.719 
77.751 

76 .024 
77.H54 

1s.  0 8 1  

7t l .258 

78.579 
78.186 

77.553 
77.681 

77.517 

77.654 
77.559 

17.826 
7d.Ob3 

18.386 
7 7.980 
7 7 . 6 8 7  
17.478 
77 .354 
77.311 
77.345 
7 7 . 4 3 0  
77 .624 
77.Hb5 

77.787 
1 8 . 1 8 9  

77.711 
77.483 

71.103 
17.146 

77.137 

77 .420 
17.244 

77.664 

ALPhA2 

7 7.8119 

VEL2 B E T A  

6.455 113.755 
6.521 123.615 
6 .540  133.475 
6.553 143.335 
6.558 153.195 
6.555 163.055 
6 .544 172.915 

6.496  192.635 
6. 524  182.775 

6.460 202.495 

6.387  114.054 
6.413 123.914 
6.433 133.774 
6.446 143.634 
6.451 153.494 
6.448 163.354 
6.437 173.214 
6.417 183.074 
6.389 192.934 
6.354 202.794 

6.282  114.353 

6.321  134.073 
6.308  124.713 

6.340 143.933 
6.346 153.793 

6 .  332  113.513 
6.343  161.653 

6.312  183.313 

6.249  203.093 

6.178  114.652 
6.204 124.512 
6.224 134.372 

6.242 154.092 
6.237 144.232 

6.240 163.952 
6.229 173.H12 
6.209 183.672 
6.182 1 9 3 . j 3 2  
6.147 203.3Y2 

VEL2 B E T A  

6.2115 193.233 

E C C E  

0.984 
0.984 

0.982 
0.983 

0.982 

0.982 
0.9R2 

0.902 
0.982 
0.983 

0.983 
0.982 

0 .981 
0.981 

0.981 
0.980 

0.981 
0.980 

0 .981 
0.981 

0.482 
0.9R1 

0.979 
0.980 

0.479 

0.979 
0.979 
0.979 
0.980 

C.981 
0.9AO 
0.979 
0.918 
0.978 
0.c)l-l 
D.977 
0.378 
0.978 
n . w v  

n.c)79 

E C C E  

R H 1 0  

2.291 
2.182 
2.068 
1.950 
1.829 
1.000 
0.991 

0 . 9 3 4  
0.969 

0.889 

2.295 
7.186 
2.071 
1.953 

1.000 
1.832 

0.991 

0 .934 
0.969 

0.889 

2.299 
2.189 
2.075 
1.956 
1.R35 

0.991 
0.969 
0 .934 
0.889 

2.303 
2.193 

1.960 
1.838 

0.991 
1.000 

0.969 

n.88a 
0.934 

R M l O  

I .oon 

2.078 

VELl  ALPHAl t P H I l  
t 

w 
41.901  24.853 -25.103 
41.905  19.616 -34.596 

41.910  9.391 t -59.434 
41.911  4.402 -75.013 

41.909  -5.336 w 251.948 

41.902  -14.782 225.145 

41.908  14.461 -45.92e 

41.911  -0.505 26e.255 

41.906  -10.093 w 231.409 

41.896  -19.408 + 214.992 
t 

41.P85 24.819 w -25.128 
41.e89 19.590 t -34.614 
41.892 14.444 t -45.94C 
41.894 9.379 -59.441 
4 1 . ~ 9 5  4.397 -75.o1e 
4 1 . ~ 4  -0.507 4 268.249 
41.892 -5.334 251.936 
41.€!89 -10.089 t 237.393 
41.@85 -14.778 t 225.123 
41.880  -19.404 214.967 

41.P69  24.783 4 -25.157 
41.P73  19.563 t -34.637 
41.876  14.424 t -45.95e 

4 1 . e ~  4.389 I -75.031 

41.874 -1n.088 t 2 3 7 . 3 7 ~  

41.878  9.366 -55.455 

41.818  -0.511 2 t0 .234 
41.876 -5.335 251.918 

41.864 -19.404 214.938 
41.869 -14.776 225.097 

41.854 24.746 -25.19C 
41.857 19.534 I -34.665 

41.862 9.351 -59.476 
41.860 14.402 -45.982 

41.863 4.378 -75 .052  
41.863 -0.517 268.211 

41.858 -10.090 237.341 
41.861 -5.338 251.892 

41.854 -14.177 i 2 5 . 0 t C  
41.849 -19.405 214.905 

. 

VELl  ALPHAl 4 P H I l  

V I  NF 1 

17.050 
19.448 

15. 147 
13.441 
12.441 
12.145 
12.5 16 

15.157 
13.634 

16.994 

19.419 
17.C66 
15.026 

1 2 . 4 2 4  
13.429 

12.128 
1 2 . 5 t 0  
13.618 
15 .141 
16.979 

11.041 
19.350 

15.UC5 
13.410 
12.407 

12.545 
12.112 

13.603 
15 .121 
16.966 

19.361 

14.983 
17.316 

13.342 

12.0s7 
12.350 

12.530 
13.589 

16.954 
15.114 

V I Y F l  

D V l  

14.639 
12.604 
10.902 

9.622 
8.845 
8.622 
8.940 
9.769 

10.992 
12.522 

14.614 
12.583 
10.885 

9.607 
8.832 

9.756 
8.936 

10.979 
12.510 

14.589 
12.562 
10.868 

9.593 
8.819 
8.597 
8.924 
9.744 

12.498 
10.968 

14.563 

10.850 
12.541 

9.578 

8.586 
8.807 

8.913 

10.957 
9.733 

12.489 

DV1 

a .  609 



E C P T E  T T  I M k  

4959  5 f l&0.0 

5 0 ~ 0 . 7  

50 t'0. 0 

1 8 3   5 0 ' ~ o . n  

507o.n 

50'1o.n 
51co.n  
5110.0 
5120.0 
5 1  !o.n 

4992 50uO.O 
150  5050.0 

51CO.O 
5110.0 

5 140.Q 
5 1 30.0 

5150.0 

5120.0 

5170.11 
51co.n 

5042  5130.0 
1CO 5140.0 

5130.0 
5160.0 
5170.0 
51bO.n 
5150.0 
5200.0 

5220.0 

5092  51H0.0 
5'2 5190.0 

52  10.0 

5210.0 

52co.n  

5220. n 
5230.0 
5240.0 
5250.0 
5 26.0.0 
5270.0 

5142  52?0.0 
0 5240.0 

52L.O.O 

52 10.0 
5260.0 

5260.0 

5290.0 
53CO.O 
5310.3 
5320.0 

c v  S U N  

? 3 . 1 >  
? r . 5 4  
I + . / )  

1 1 . 2 1  
1L.L4 

10.d4 
16 .96  + 

17.61  

70.12 
18.70  

7 ~ . 2 7  
7U.30 
18.69 
11.54 

16.82 
16.YO e 

1 7 . 2 9  
I b . i 2  

21.13 
lY.54 

22.21 
2c.25 
18.65 
17.49 
16.86 
16.78 
17 .24  

19.49 
10.10 

21.uo 

2 2 - 1 6  
20.20 
18.tO 
17.45 

16 .74  
l b . 8 2  

18.14 
17.20 e 

1 9 - 4 5  
21.04 

22 .11  
20.16 
1 8 . 5 6  
17.41 
16.77 

17.16 
16.70 e 

18.10 

21 .01  
19.41 

I) 

e 

. 

e 

. 

C V Z  

8 .181 
8.17C 

n .171 
8.177 

n.167 
d . 1 6 4  

0.165 
8.163 
8.161 
8.159 

8.157 
8 .154 

8 . 1 4 s  
8.147 
8 .145 
8 .144 
8.142 

8 .137 

8.128 

8.121 
8 .119 
8.11t? 
8.116 
8 . 1 1 4  
8 . 1 1 1  
8.11C 
8.100 

8.C9S 
0.096 
8.C9? 
8.C91 

8 .151 

n. 135 

n .  124 

8 .085 
8.087 
8 . 0 8 6  

8 .082 
8 .084 

8.C8C 

8.072 
8.066 

8 .063  
8.Cb5 

8.061 
8 .06C 

8 .C5t 
13.055 
8.05? 

1 V i  

8.058 

V I N F 2  

7 .838  
7.825 
7.815 
7.H07 
7.801 
7.7Y5 
7.789 
7.763 

7 . 7 6 8  
7 .  776 

7.753 
7.764 

7.744 
7 .737  
7.732 
7.726 
7.720 
7 .713 
7 .  706 
7.698 

7 . 6 5 7  
7.669 

7 .  648 
7.642 
7 .636 
7. 6 3 0  
7.624 

7 .612 
7.618 

7.604 

7.576 
7 .564 
7.555 
7.548 
7.542 
7 .537 
7.531 
7.525 

7.512 
7.519 

7.485 
7 .473 
7.464 
7.457 
7.431 
7.445 

7 .435 
7.440 

7 . 4 2 3  
7.429 

V I t i F 2  

PHI2  
e 

32.275 

31.567 
31.345 
31.212 
31.170 
31.217 
31.351 
31.568 
31.866 

32.318 

31.717 

31.474 
31.488 
31 .591 
31.779 
32.050 
37 .399 

3.7.777 
32.424 
32.165 
31.997 
31.920 
31.934 

32.22R 
32.038 t 

32.501 
32.R54 

33.228 
32.877 
32.616 
32 .447 
32 .369 
32 .384 
32.488 

32.956 
32.680 

33 .311 

33.686 
33.333 
33.070 
32.899 
32.821 
32.835 
32.941 
33.134 
33.413 
33.777 

PHI2  

3 1 . 8 7 ~  

. 
31.973 

31.55n 

e 

ALPHA2 

79.363 
7d .950 
78.630 

78.252 
7 8 . 3 9 9  

78.184 
78.  190 
78.265 
78.406 
78 .611 

78.967 
7 d . 6 1 0  
78.345 

7 8 . 0 6 9  
I d .  167 

18.048 
7n.099 
78.217 
78 .400 
78.646 

18.780 

78.157 
78 .420 

77.971 
7 1.872 
7 7 . @ 5 1  
71.907 
78.022 
7 8 . 2 0 8  
78 .456 

78 .591 
7d.226 
77 .955 
77.772 

7 7 . 6 5 1  
77.672 

77 .702 

78.012 
77.824 

78 .264 

7 8 . 3 9 ~  
78 .029 
77.755 
71.570 
77.469 
7 7.447 

77.623 
77.813 
78 .069 

ALPHA2 

77.5on 

VEL2  8FTA 

6.743 109.44cI 
6.770 l l q . 3 0 0  
6.792 l 2 9 . 1 b d  
6 . ~ 0 7  139.020 
6.815 1411.880 
6 .814 158.740 
6 .806  lbri.600 
6.78Y 17t3.460 
6 . 7 6 3  183.320 
6.730 199.180 

6 . 6 8 5  115.882 
6.709 125.142 

6.737 145.462 
6.726 135.652 

6.740 155.322 
6.734 165.182 
6.720 172.042 
6 .698 184.902 
6 .668 194.765 
6 .635 204.622 

6 .574 116.182 
6.598 12b.042 

6.626 145.762 
6.615 135.Y02 

6.629 155.622 
6.624 165.482 
6 .610 175.342 
6 . 5 8 b  185.202 
6.558 195.062 
6 .520 204.922 

6.465 116.481 
6.489 126.341 
6.507 136.201 
6.518 146.061 
6 . 5 2 1  155.921 
6 .515 165.781 
6.502 175.641 
6.480 185.501 
6.450 195.  361 
6.412 205.221 

6.382 126.640 
6.358 116.780 

6.400 136.500 
6.411 146.360 
6.414 156.220 
6.409 166.080 
6.396 175.940 
6.374 185.800 
6.344 195.660 
6.306 205.520 

VEL2 B E T A  

ECCt 

0 .  q8R 
0.981 
0 .987  

0.986 
0.786 

0 .986 

0 .086 
0.986 

0.Q86 
0.986 

0.986 

0.985 
0 . 9 8 5  
0.985 
0.985 
0.985 
0.985 
0 .985  
0.985 

0.985 

n.9nb 

n . 9 ~ 4  
0 .984 
0 . 9 8 3  
0.983 
0.983 
0.983 
0.983 

0 . 9 8 4  
0.983 

0.984 
0.983 
0.982 
0.982 
0.981 
0.981 
0 .981 

0.982 
0.982 

0.982 

0.982 
0 .981 
0.981 

0.980 
0 .980 

0.980 
0.980 
0.980 
0.980 
0.981 

ECCE 

R M I D  

2.318 
2.212 
2.101 
1.9R5 
1.866 

0.996 
1.744 

0 .979 
0.948 
0.907 

2.255 

2 .031 
2.145 

1 .912 
1 .791 
0.999 
0 .987 
0 .961 

0.875 
0.923 

2.259 
2.149 
2.034 
1.916 
1.194 
0.999 

0.961 
Q.987 

0.923 
0.875 

2.264 
2 .153 
2.038 

1.797 
1.919 

0.999 
0.987 
0.961 
0.923 
0.875 

2.268 
2.157 
2 .042 
1.922 

0.999 
1.800 

0 .961 
0.987 

0.923 
0 .875 

R M I  0 

V E L l  ALPHA1 P H I 1  

41.541 26.877 8 -21.946 
41.945 21.588 -30.89C 
41.948 16.384 -41.510 
41.951 11.265 -54.223 
41.952 6.233 -65.111 
41 .552 1 .784 -85.583 
41.951 -3.503 757.774 

41.544  -13.088 225,408 
41.s4n  -8 .372 242.497 

41.938  -17.736 218.536 

41 .531 23.501 -27.443 
41.535 18.271 -37.397 
41.938 13.127 -49.297 
41.940 8.067 -63.403 
41 .940 3.092 -75.415 
41 .539 -1.802 263.805 
41.937 -6.617 247.877 
41 .933 -11.358 233.941 
41.529 -16.030 222.28C 
41.923 -23.639 212.632 

41.917 18.251 -27.405 
41.914 23.472 -27.459 

41.920 13.114 -49.297 
41.922 8.061 -63.396 
41.922 3 .091 -79.410 
41.922 -1.798 2t3.01C 
41.519 -6 .611 247.876 
41 .916 -11.350 233.933 
41 .911 -16 .022 222.266 
41.905 -20 .632 212.612 

e 

41.897 2 3 . 4 4 1  -21.480 
41.901 18.229 -37.410 
41 .503 13.099 -45.304 
41.505 8.053 - t j . 3 9 8  
41.505 3.088 -79.410 

41.503 -6.607 247.068 
41.P99 -11.345 233.919 
41.894 -16.016 222.247 
41.009 -20.627 212.509 

41.880 23.409 -27.504 
41.884 18.205 -37 .436 
41.E87 13 .083 (I -49.316 

41 .889 3.083 -79.410 
41.889 8.042 -63.406 

41 .888 -1.799 263.797 
41.886 -6.605 247.053 
41.883 -11.342 233.059 
41.878 -16.013 222.223 
41.873 -20.625 212.561 

V E L l  ALPHA1 P H I 1  

41.905  -1.797 263.8oe 

V I N f l  

20.442 
17.904 
15.BC3 
14.018 
12.774 
12.2C8 
12.379 
13.226 
14 .597 
16.332 

18.841 
16 .549 
14.605 
13.146 
12.318 
12.220 
12.832 
14 .  C30 
1 5 . t 4 9  
17.547 

18 .814 
16.526 
14.585 
13.128 
12.301 
12.202 
12.914 
14.012 

17.530 
15.631 

18.707 
16.503 
14.565 
13.1C9 

12.185 
12.284 

12 .751 
13.995 
15.615 
17.514 

18.759 
16.480 
14.545 

12.267 
12.169 

13 .979 
12.701 

15 .600 
17.5C0 

V I N F l  

13.n91 

OV1 

15.516 
13.367 
11.524 
10.072 

9.099 
8.669 
8.799 
9.449 

11.965 
10.537 

14.109 
12.147 
10.543 

9.387 
8.753 
8.678 

10.082 
9.144 

11.397 
12.993 

14.086 
12.128 
10.527 

9.373 
8.739 
0.665 
9.130 

10.068 
11.382 
12.970 

14.062 
12.100 
10.511 

9.359 
8.726 
8.652 
9.117 

10.054 

1 2   - 9 6 5  
11.360 

12 .088 
14.038 

10.495 
9.345 
8.714 
8.640 
9.105 

11.356 
10.042 

12.953 

OV 1 

I 



ECATE 

5 1 9 2  
317 

5 2 4 2  
2 6 7  

5 2 9 2  
2 1 7  

5 3 4 2  
167  

5392  
1 1 7  

T I I M F  

5220.P 
52SO.O 
53t:O.O 
5 3 1 0 . 0  
532C.3 
53;O.O 

5350.7 
53t.O.O 
5310 .0  

5330.0 

5340 .0  

5340.n 

5 3 i 0 . n  
537n .n  

5350.0 

5 3 - 0 . 0  
5350 .7  

54,'CI"l 
5410 .9  
54 -0 .0  

53,o. n 
54 In. 0 

5 4 ~ 0 . n  

53. !0 .0 

5410.17 

5 4  !a.3 
54'10.1) 
5 4 5 0 . 9  
5 4 c n . n  
54  7 0 .  o 

54  !0.9 
5440 .0  
54  50.0 
54, n.n 
54  70. n 
54°C). 1 
54'20.0 

5 5 i a . o  
55 10.0 

5 4 0 0 . 0  

5 5 ~ 0 .  o 

5450 .0  
55cn .7  

5 5 z o . n  
5510 .0  

5 5  10.9 
5 5 4 I1 . 0 
55'0.P 
5 5 t 0 . 0  
55  10.0 

Lu 
CD ECATE T I I M F  

TABLE XIV 

C V  i 

8.C45 
8 .C41  
a . c 3 e  
R.936 
d.C33 
8 .C3?  

D .C3 i  

8 .C27 
8 . C 2 t  

8.119 

a . c 3 1  

8 . n l  E. 
n . c 1 :  
d . O l L  

8 .C0 7 
8.C0S 

tl.CO4 
8.C06 

n.co3 
b . c o 1  

7 . 5 9 4  
7 . 5 9 r  
7 . 5 8 7  
7.98C 
7 . 9 8 4  
7 .  q n i  

7.7RC 
7 . 9 d l  

7 . 7 7 "  
7 . 9 7 7  

7.97C 

7 . 5 6 :  
1 . 9 h t  

7 . < 6 1  
7 . 0 5 5  
7.05r .  

7 . 0 5 t  
7 . 4 5 7  

7 . 0 5 4  
7 . Y 5 !  

7 . 9 4 1  
7 . 5 4 3  
7 . 9 4 c  
7 . 9 3 .  
7 . 9 3 6  
7 . q 3 5  
7 . 4 3 4  
7 . 9 3 i  
7 . 9 3 1  
7 . 9 3 1  

c v z  

- Continued. TABULAR  DATA  FOR  TRAJECTORJES FROM 1 . 1  EARTH RADII  CIRCULAR 

PARKING  ORBIT TO 1 . 1  NEPTUNE RADII  CIRCULAR  PARKING  ORBIT 
V I V F 2  

7 .396  
7 . 3 8 4  
7 .374  
7 .167  
1.361 
7.356 

1 . 3 4 h  
7 .3>1  

7 . 3 4 1  
7 . 3 3 5  

7 .297  
7 . 3 0 9  

7 . 2 6 7  

7.274 
7 .280  

7 - 2 6 ?  
7 .264  

7 . 2 5 4  
7 .7>9  

7 .750  

7.Z24 
7 .212  
7 . 2 0 2  

1 .  I n q  
7.194 

7 . l b 4  
7 . 1 / 9  
7 .175  

7 .1Dh  

7 . 1 4 1  
7.1211 
7 .110  
7.111 
7 . 1 J 5  
7 . 1 L c l  

7.397 
7.088 
7.C84 

7.1 1 0  

7 . ~ 6  

7.(JoU 

7 .  QJO 
7.037 

7 . 3 1 9  
7.015 
7 .011  
7.008 

7 . n 4 7  

7.024 

7 . 0 ~ 4  

V I " r 2  

P H I ?  

34 .147  
33 .797  
33 .577  

3 3 . 2 7 6  
33 .354  4 

33 .290  
33 .396  
3 3 . 5 9 l  + 

3 4 . 2 3 5  
3 3 . 8 1 )  

34.611 + 

33 .986  
34 .253  t 

33 .733  
33 .812  

33.855 
33.148 

34 .336  
34.057 

3 4 . 7 0 )  + 

35.077 
34.717 
34 .448  

.34.173 
34 .273  

. 

34 .208  
34 .316  t 

14 .515  t 

34.b.)1 
35 .171  + 

35.550 I 

35 .183  
34 .112  
34.736 
34 .656  
34 .671  
34.7ac 

5 5 . 2 1 0  
34.9Hl  

35 .hW I 

36.J3', 
35.652 
35 .317  
3 5 . 2 0 )  
35 .121  
35 .117  

35.45C 
35.741 
3 6 . l l H  

3 5 . 2 4 7  

P h I Z  t 

ALPHA? 

7d .202  
7 7 . 8 2 9  
7 7 . 5 5 2  

77 .263  
7 1 .  365  

17 .241  

7 1 .612  
7 7 . 4 1 0  

77 .R71  

7 8 . 0 0 3  
7 7 . 6 2 0  

7 7 . 1 5 7  
7 1 .346  

77 .037  
17.0>4 

7 7 . 0 8 5  

7 1 .407 
1 7 . 2 1 2  

77 .294  

1 r . 6 7 a  

77.1100 
1 7 . 4 1 9  
17 .136  
7 b . 5 4 5  
1 6 . 8 4 1  
1D.01~7 
7 6 . d 7 3  
77.CO1 
7 7 . 1 9 )  
17 .460  

7 1 .592  
7 1 .  2 0 ' )  

7 0 . 7 3 1  
76 .427  

iS.633 
1 6 . 6 2 5  

7 6 . 6 5 8  
7 6 .  7b8 
i 0 .9G7  
77.?5<1 

77 .383  
l o . 9 9 h  
16 .707  

1 6 . 4 0 6  
1 6 . 5 1 2  

7 6 .  383 
16 .440  
70 .571  
7 0 . 7 7 4  
1 1 . 0 4 *  

A L P H A ?  

V E L 2   O f T A  

6 .253  117 .079  

6 .295  136 .199  
6 .277  1 2 6 . 9 3 9  

6 .306  146 .659  
6 .310  156 .519  
6 .305  1 6 6 .   3 7 9  
6 . 2 9 1  1 7 6 . 2 3 9  
6 .270  186.099 
6 .240  1 9 5 . 9 5 9  
6 .203  205 .819  

6.1513 117 .378  
6 . 1 7 4  121 .230  
6 . 1 3 3  1 3 7 . 0 9 8  

5.207 1 5 6 . 8 1 8  
6 .202  1 6 6 . 6 7 8  
6 .189  176 .538  
6 .168  IB4 .398  
6 .138  396 .258  
6 . 1 0 1  Z O 6 . l l d  

6 . 0 4 9  111.677 
6 . 0 1 4  121 .537  
6 . 0 9 2  137 .397  

6 . l c ) b  151 .117  
6.103 147 .257  

6 .  102  166.977 

6 . 3 3 b  196 .557  
6.067  1Rb.697 

6 . 0 0 1   2 0 h . 4 1 7  

5 .349   117 .977  
5 .974  1 2 7 . d 3 1  
5 . 9 9 3  137 .697  
6 . 3 3 4  147 .557  

6 . 9 0 3  1 6 1 . 2 7 6  
6.306 151 .417  

5.393 177 .137  
5 . 3 6 9   1 8 6 . 9 9 i  

5 .93?  706.116 

5 . d 5 2   1 1 r . 2 7 6  
5 . d 7 7  12t l .136 
5.6'96 1 3 1 . 9 9 6  

5.911 157 .716  
5 .907  147 .H56  

5 . 9 9 0  1 6 7 . 5 7 6  
5 .893  1 7 7 . 4 3 6  
5 . 8 7 2  1 H i . ? 9 6  
5 .843  1 9 1 . 1 5 6  
5.8 i )b  201 .016  

6 . 2 0 4   1 4 ~ . 9 5 t 1  

b . o a y   1 7 6 . ~ 3 7  

5 . 3 3 9   1 9 6 . 8 5 7  

VEL2 b E T A  

ECCE 

0 .981  
0 .980  
0 . 9 7 9  
0 .979  

0 . 9 7 8  
0.978 

0 . 9 7 9  
0 .978  

0.979 
0 . 9 8 0  

0 .979  
0 .980  

0 .978  
0 .977  
0 . 9 7 7  
0 .977  
0.977 

0 . 9 7 8  
0 . 9 7 9  

0 . 9 7 9  
0.978 
0 . 9 7 7  
0 .076  
0.916 
0 .975  

0 . 9 7 6  
0.976 

0 . 9 7 7  
0 .977  

0 .978  
0 .976  
0 . 9 7 5  
0.975 
0 .974  
0 . 9 7 4  
0 .974  

0 .975  
0 .975  

0.q76 

0 .975  
0 .976  

0 . 9 7 4  
0 .973  
0 . 9 7 3  
0 .973  
0 . 9 7 3  
0 .973  
0 .974  
0 .975  

FCCE 

0 . 9 7 7  

R M I O  

2 . 2 7 2  
2 . 1 6 1  
2.045 
1 .925  
1.803 

0.9R7 
0 .999  

0 . 9 6 1  
0.923 
0.875 

2 .276  
2 .165  
2.048 
1.92A 
1 .806 
0 . 9 9 9  

0 . 9 6 1  
0 .987  

0 . 8 7 5  
0 .   9 2 3  

2 .168  
2.280 

2 .052  
1 . 9 3 1  

0 . 9 9 9  
1 .808  

0 . 9 8 7  
0.961 
0 . 9 2 3  
0 . 8 7 4  

2 .172  
2 .284  

2.055 
1 .934  
1.R11 
0 . 9 9 7  
0 .987  

0 . 8 7 4  
0 .923  

2 .288  
2.175 
2 . 0 5 8  
1 .937  
1 . 8 1 3  
0 . 9 9 9  

0 . 9 6 1  
0 .986  

0 . 9 2 3  
0. R74 

R M I O  

0 . 9 6 1  

V E L l  ALPHA1 P H I l  

41 .865  23 .375  -27 .533  
41 .868  1 8 . 1 7 9  + -37.459 

4 1 . 8 7 3  8.030 -63 .422  
4 1 . 8 7 3  3.075 -79.434 
4 1 . € 7 2  -1 .802  263.775 
41.E70 -6 .601  247 .831  
4 1 . 8 6 7  -11 .341  233 .873  

4 1 . f 5 7  -20 .625  + 212.53C 
41 .863  -16 .012  + 222 .194  

4 1 . 8 4 9  23 .339  + - 2 7 . 5 6 t  

41 .e71  13 .064 + -49.335 

* 

4 1 . 8 5 3   1 8 . 1 5 1  -37.488 
41 .e56   13 .043  + - 4 5 . 3 6 0  
41.E57  d .015 * -63 .446  
4 1 . ~ 5 8  3.065 + -1s .45e  
4 1 . @ 5 7  -1 .808  263 .753  
41.E55 -6 .610  i 4 1 . 8 C 2  

4 1 . 8 4 8  - 1 6 . 0 1 4  + 222.16C 
41.E52 -11 .343  2?3 .841  

41 .842  -20 .628  + 212 .495  
+ 

4 1 . € 3 5  23 .302  + -27 .602  
41.838 18 .122  -37 .521  
4 1 . 8 4 1  1 3 . 0 2 1  + - 4 5 . 3 9 1  
41.E42 7 . 9 9 9  -63 .476  
41 .F43  3.054 + - 7 9 . 4 8 9  
41 .842  -1 .817  263 .719  
41 .840   -6 .616  247.766 

41 .F33  -16 .018 222 ,122  
41 .537  -11 .34R 233.8C4 

4 1 . 8 2 8   - 2 0 . 6 3 3  + 2 1 2 . 4 5 1  
+ 

4 1 . 8 2 4  1 8 . 0 9 1  -?7 .558  
4 1 . 8 2 7  1 2 . 9 9 6  -45 .427  
41 .828  7.980 -63 .512  

41 .828  -1 .827  263 .678  
4 1 . f 2 9  3.040 - 7 5 . 5 2 1  

41 .E26  -6 .623  2 4 7 . 7 2 3  
4 1 . 8 2 3  -11 .354  + 233 .761  
41 .E19  -16 .025  227.ORC 

4 1 . e 2 0   2 3 . 2 6 4  - 2 7 . 6 4 ~  

4 1 . e 1 4   - 2 0 . 6 4 1  212 .415  

41.807 23 .223  -27 .684  
41.E10 1H.05M s -37.6CO 
41 .813  1 2 . 9 7 0  + -49 .469  
4 1 . 8 1 4  7 .959  -63 .556  
41 .815  3.024 -75 .573  
4 1 . 8 1 4  -1 .839  263 .630  
41 .E12  -6 .634  247.675 
4 1 . 8 0 9  -11 .363  233.714 

41 .  E O 0  -20 .651  + 212 .369  
41.E05 -16 .034  222 .034  

V E L l  ALPHA1 a P H I l  
+ 

V I N F l  

1 8 . 7 3 1  
1 6 . 4 5 6  

1 3 . 0 7 3  
1 4 . 5 2 4  

1 2 . ? 5 0  
12 .153  

1 3 . 9 6 5  
12 .166  

15 .586  
17 .4e8  

18.7C3 
16 .432  
14.5C4 
1 3 . 0 5 6  

12 .1?8  
1 2 . 2 3 4  

12 .752  
13 .952  
15 .574  
17 .477  

1 8 . 6 7 4  
1 6 . 4 0 1  

1 3 . 0 3 8  
14 .483  

1 2 . 2 1 9  
1 2 . 1 2 4  
12 .  i 29 
13 .940  
15.563 
17 .468  

18 .645  

14 .462  
16.383 

13.C20 
12 .203  
12 .110  
12 .727  
13.929 
15 .554  
1 7 . 4 6 0  

16 .358  
18 .616  

14 .441  
13.CC2 

1 2 .  CS7 
12.715 

15 .   546 
13 .919  

1 7 . 4 5 4  

V I Y F l  

12 .188  

DV: 

14 .014  
12.069 
10 .478  

9.331 
8 .701  
8.628 

10 .030  
9 .094  

1 2 . 9 4 3  
11 .345  

13.989 
1 2 . 0 4 8  
10 .462  

9.317 
8 .689  
8.611 

10 .020  
9.083 

11 .335  
12 .933  

1 2 . 0 2 8  
1 3 . 9 6 4  

10.445 
9 .303  
8 .677  
8.606 
9 .073  

10 .010  

1 2 . 9 2 6  
11 .326  

13 .939  
12.007 
10 .428  

9 .289  
8.665 

9.063 
8.596 

10 .002  

1 2 . 9 1 9  
11 .318  

11.986 
13 .914  

10 .411  
9.275 

8.586 
8 .654  

9.055 

1 1 . 3 1 1  
9.994 

12 .913  

DV1 



Y 

E C A T E  TTlME C V  SUM 

5442 5530.0 
6 1  5540.0 

5560.0 
5570.0 
5580.0 
5590.0 
5600.47 

5 5 ~ ~ 0 . n  

561o.n 
56zo.n 

5 4 9 2   5 5 ~ 0 . 0  
17  5590.0 

56CO.O 
5610.0 
5620.0 
5630. n 
564o.n  
5650.0 

5670.0 
5660.0 

5542  5630.0 
3 3  5640.0 

56.i0.0 

56 10.0 
56r‘O.O 
5 6 0 . 3  
57.:0.P 
57iO.O 
57)O.O 

5592 56tO.C 
l33 56q0.0 

5 6 t o .  n 

5710.0 
5 7 r o . o  

57)n.n 
5 7 i 0 . 9  
5740.Q 
51-3 . ’ )  
5760.0 
5770.0 

E C A T F  T T I M F  

‘ 
21.81 
19 .d9  
18 .31  
17.18 
16.56 
16.49 
16.96 
17.90 
19.21 
2U.82 

2 1 . 1 6  
19.84 
ld .27  
17 .14  
16.52 
1 6 - 4 6  

11 .81  t 

2 3 .   I 9  
19.19 

21.72 
19.89 
1 8 . 2 3  
17.11 
16 .49  
16 .43  
16.99 
1 1 . 8 4  

7 u . 7 1  
l C i . l b  

16.Y3 b 

t 

21.67  
19.76  

1 l . V l  
l t . 4 6  t 
16.4J 
1b.87 
17 .h2  
19.14 

18 .20  

7 J . 1 5  

nv suu 

c v 2  

7 .924 
1.92C 
1 .917 

7 .91? 
1.915 

7 . 9 1 2  
7 . 9 1 1  
7.91C 
1 .so5 
7.905 

1 . 9 0 2  
1.P98 
7 .895 
7 . 8 9 3  
1 . @ 9 2  
7.89C 
7 . E 8 S  

- / .E88 
l . E 8 ?  

7 .e87 

7.E81 
1.817 
7 .A74 
1 .872 
7.871: 
1 .864 

7 . 8 6 1  
1 . e b l  
7 .867 

7 . 8 6 1  

7 .A54 
1.e57 

1.S5C 
7 .e45 

7 . 8 4 1  
7 . F 4 7  
7 . e 4 7  

O V 2  

7 . ~ 6 e  

7.e5 1 

7.84e 

VIWFZ 

6.981 

6 . 9 5 8  
6 .961 

6.950 

6.939 
6.944 

6.935 
6.932 

6.926 
6.929 

E .  9 0 4  
6.H90 
6 .8d0 
6 .812 
6 .  Hb6 
6 .862 
6.858 
6.855 

6 . 8 5 0  
6 .832  

6.828 
6.814 
6.803 
6.796 
6.790 
6.786 
6.782 
6 .179 
6.777 
6.176 

6.755 
6 .   7 4 0  

6.721 
t .  7 2 9  

6.716 
6.711 

6.705 
C . 7 0 R  

6.104 
6.707 

V l N F 2  

P H l 2  

4 

36.12R 
36.493 

35.849 
35.670 

35.605 
35.5R9 I 

35.716 
35.921 
36.215 
36.595 

36.96R 

36.321 
36.600 

36 .141 

3 6 . 0 7 6  
36.060 

36.189 
36.395 
36.692 
37.075 t 

31.445 
37.076 
36.fl00 
36.615 

36.550 t 

36.533 

36.664 
36.R72 
37 ,172 
31.558 

37.925 
37 .554 

37.096 
31.276 

31.009 
37.026 
37.141 
31.351 
37.654 
38.044 

t 

I 

PHI7 

ALPHA2 

77.170 
76.117 
76 .487 

76.183 
76.290 

76 .217 
76.160 

76.351 
1 6 . 5 5 1  
76 .834 

76 .953 
76.556 
16.263 
76 .065 
75 .957 
7 5 . 9 3 4  
75.997 
76 .127 
76 .336 
76.617 

76.137 
7 6 . 3 3 2  
7 6 . 0 3 4  

73 .726 
15. A35 

75 .163 
75 .704 

75 .900 
76 .112 
76.397 

76.509 
76 .104 
75 .803  

75.492 
7 5 . 4 7 0  

7 5.669 
73.530 

76 .173 
75 .884 

ALPHA2 

73.600 

VEL2 B F T A  

5.181  128.435 
5.156  118.515 

5.800  138.295 

5.815  158.015 
5.812  148.155 

5 . d l l  167 .875 
5.198 177.735 
5.717 187.595 

5.711  207.315 
5.148  191.455 

5.662  118.874 
5.687  128.734 

5.118  148.454 
5.706  138.594 

5.122  158.314 

5.704  176.034 
5.117  16d.114 

5.683 187.R94 
5.654 197.754 
5.618 207.614 

5.570 119.173 
5.595 129.033 
5.613 13U.8Y3 
5.626 14’1.753 
5.630 15d.613 
5.625 168.413 
5.613 176.333 
5.592 l f l d .   1 9 3  
5.563 198.053 
5.526 207.913 

5.479 119.472 
5.504 129.732 
5.523 13<i.  192 
5.534 149.052 

5.535 16H.772 
5.535, 15rl.912 

5.502 188.492 
5.522 176.b37 

5.473 19U.352 
5.436 2011.212 

VEL2 B € T A  

E C C E  

0.915 
0 .974 
0.973 
0.972 
0.912 
0.912 
0.972 
0.912 
0.913 
0 . 9 7 4  

0.974 
0.913 
0.972 
0.971 
0.910 

0 . 9 7 1  
0.970 

0.971 
0.912 
0 .973 

0.913 
0.912 
0.971 
0.970 
0.969 

0.969 
0.970 
0.971 
0.912 

0 .971 
0.972 

0 .969 
0 .969 

0.968 
0.96R 
0.9hR 
0 .969 
0.910 
0 .971 

E C C E  

n .969 

R H I O  

2.292 
2.179 
2.061 

1.816 

0.986 
0.961 

0 . 8 7 4  
0 . 9 2 3  

2.295 
2.182 
2.064 
1.947 
1.R18 
0.999 
0.986 
0.960 
0.922 

1 . 9 ~  

0.999 

n.874 

2.185 
2.299 

2.067 
1.945 
1.820 
0 .999 
0.986 
0.960 
0.922 
0.873 

2 .303 
2.189 

1.948 
1 .822  
0.999 
0 .986 
0.960 
0.922 

2.070 

n.873 

R M I  0 

V E L l  ALPHA1 PHI1 . 
4 

41.193 23.181 -27.732 
41.797 18.024 4 -37.644 
41 .799 12.942 4 -49.516 
41.801 1.937 4 -63.606 
41 .801 3.006 I -79.627 
4 1 . @ 0 1  -1.854 4 263.575 

41.796 -11.374 233.661 
41.199 -6.646 247.62C 

41.192 -16.045 4 221.983 
41.781  -20.663 212.320 

41.780  23.137 fi -27.784 

41.786  12.912 4 -49.569 
41 .784 17.988 4 -37.695 

41.788 7.913 -63 .662 
41.789 2.986 4 - B 3 . 6 8 6  
41 .788  -1.871 4 263.513 
41 .786 -6.660 247.55s 
41.783 -11.387 233.602 
41.779 -16.058 221.928 
41.774 -20.677 212.268 

41.768 23.092 -21.83f 
4 1 . 1 7 1  17.950 -37.751 
4 1 . 7 7 4  1 2 - 8 8 2  -49.624 
41.716 7.887 fi -63.724 

41 .715 -1.889 263.444 
4 1 . 7 7 4  -6.676 247.492 
41 .771 -11.403 4 223.535 
41 .161 -16.073 221.86s  
41.762 -20.694 212.213 

41.756 23.046 -27.896 
41.759 17.911 4 -37 .811 
41.162 12.849 -49.687 
4 1 , 7 6 3  7.860 -63.7ee 
41.164 2.940 -15 ,827 
41 .763 -1.909 2 t 3 . 3 6 9  

4 1 . 7 5 9  -11.420 233.471 
41.762 -6.695 247.419 

41.755 -16.090 221.806 
41.150 -20.712 I 212.154 

V E L l  ALPtlAl P H I 1  

. 
41.776  2.964 - i 5 . 7 5 3  

4 

. 

V I Y F l  

18.5.56 
16.333 
14.420 
12.9E4 
12.173 
12.OE5 

13.910 
12.705 

15.539 
17 .449 

18.556 
1 6 .  5C7 
14.398 
12.966 
12.158 
12.073 
12.696 
13.903 
15.533 
1 7 . 4 4 5  

16.282 
18.526 

14.3 i 7  
12.948 
12 .144 
1 2 .  t 2  

13.896 

17.442 
15.529 

18.495 

14.755 
16.255 

12.931 
12 .1?0 
12.   c51 
12.679 
13.dS1 

11.441 
15.525 

V I h F 1  

12.6e7 

D V 1  

11.966 
13.888 

10.394 
9.261 

8.577 
8.643 

9.047 
9.987 

12.909 
11.306 

11.944 
13.862 

10.377 
9.248 
8.632 
8.568 

9 . 9 8 1  
9.040 

11 .301 
12.906 

13.836 
11.923 
10.360 

9.234 
8.621 
8.559 
9.033 

11.297 
9.976 

12.904 

13 .809 
11.901 
10.342 

9.220 
8.610 
8.551 
9.027 

11.294 
9.972 

12.902 

O V l  



E C A T E  

5326 
183 

536C 
150 

54 10 
1cr 

5 4 t c  
5c 

551C 
c 

TABLE XIV. - Continued. TABULAR DATA FOR TRAJECTORIES FROM 1.1 EARTH RADII CIRCULAR 

PARKING ORBIT  TO 1.1 NEPTUNE RADII CIRCULAR PARKING ORBIT 

C V Z  

7.975 

7.977 
7.77: 

7 - 9  7C 
7 . 5 6 ~  
7 .56 t  
7.565 
7.564 
7.56? 
7.561 

7.965 

7.557 
7.S6C 

7.954 

7.S5 I 
7.S52 

7.$5! 
7 . 9 4 t  
7.547 
7 . S 4 t  

7.542 
7.937 

7 .931 
7.934 

7.$23 
7.S2P 
7   .52 t  
7.S25 
7.q24 
7.92? 

7.s2c 

7 .911 
1.915 

7.50'; 
7.907 

7 .GO4 
7.905 

7.50? 

7 . 9 0 1  
1.?0? 

7.t19C; 
7 . C V 4  
7.  P 9 C  
7 .€I37 
7.PR': 
7.fR4 
7.E8: 
7 . t d i  
? . F a 1  
7 . e a L  

C V  c 

VIYF2 

7.160 
7.114 

7.149 
7.141 
1.134 
7.129 
7.125 
7.120 
7.116 
7.112 

7.129 
7.125 

7.097 
7.0d8 

7.0 75 
7.071 
7."67 
1 - 0 6 ?  
7.039 

7.C45 
7.G28 
7.016 

7.P30 
7.0u7 

6.YY5 
6.9Yfl 
6.986 
h.982 
6.919 

7.ntll 

6.967 
6. 250 
6.937 
f.'428 
(>.'I21 
6.415 
6:iIl 
t .Yd7  
6.'104 
6.401 

C.t191 
h . 8 7 3  
6. nbr) 
6.1151 

6 . 8 3 9  
c.u34 
L.630 
c.HLR 
l . . P 2 5  

' d I \ F Z  

6 .  n 4 4  

P h l 2  

35.551 
35.153 
34.849 

34.523 I 

34.638 

34.503 
34.578 
34.745 + 

35.342 
45.051 

36.034 

35.264 

34.867 
35.018 

3 4 . 8 1 2  
34.1352 0 

3 4 . 9 d 6  
35.212 
45.525 

36.507 
36.078 t 

35.753 . 
35.485 
35.333 

35.319 
35.27b 

3 5 . 4 5 5  
35.682 + 
35.998 

3 6 . 9 H 3  

35.6011 

36.551 

35.555 
35.dOl I 

35.747 t 

35.V26 
3 5 . 7 8 1  

3h.474 
36.135 

37.46" 

3 6 . 6 3 3  
37.021 

36.428 

36.719 
3h.274 

36.3Y9 
36.261 

3 0 . 6 3 1  + 
36.91>? 

P P I 2  

3h.ZTl4 

. 

ALPHA2 

71.407 
77.825 

77.087 

76.725 
1 6 . 6 7 3  

76.H02 
16.700 

76.976 
77.220 

77.407 
17.87" 

76.861 

77.050 
7 6 . 7 ~ ~  
16.619 

76.534 
76.536 

76.610 
7b.760 
76.9d0 

71.195 
77.663 

76.834 
76.579 

76. 315 
i 6 .39Q 

76.314 
16.391 
70.542 
76.766 

77.453 
Ib.9110 
76. 6 1 1  
76.3454 
i b .  1 I 5  
76.0Y1 
76 .O93 
70.16V 
16.321 
7 6 . 5 4 0  

77.2314 

76.390 
16.761 

76.123 

75.863 

72 .941 
76.C97 
16.327 

7 5 . 9 4 8  

75. atv;? 

ALPhA2 

VEL2 H E T A  

5.998  124.120 
5.971  114.260 

6.033  143.840 
6.319  133.980 

6.039  153.700 
6.038  163.560 

6.009  183.280 
6.028  173.420 

5.983  193.140 
5.949 2 0 ) . 0 0 0  

5.894 1 I,?. 8 4 2  
5.922 12'!.702 
5.946 133.562 
5.963 140.422 
5.972 150.282 
5.973 163.142 

5.951 179.b62 
5.966 17 i .002 

5.328 18Y.722 
5.897 19V.582 

5.737 111.142 
5.825 121.00) 

5.866 14'0.722 
5.875 150.582 
5.877 16i1.&42 
5.1170 17.1. 30/  

5.832  190.G22 
5.891  191.dtl2 

5.702  111.441 

5.753  131.161 
5.730  121.301 

5.771  141.021 

5.7d2  16.1.741 
5. 781 15,1.881 

5.775  173. 6 0 1  

5.737 19,). 321 
5.761  lRS.461 

5.706  20~1.181 

5.637  121.600 
5.608 111.740 

5.660  131.460 
5.678  141.320 

5.689 16:.045 
5.688 151.189 

5.645 19,1.620 
5. b6H 18,). 76u 

5.613  70  ,.4tl5 

5.a49 1 3 ~ .  862 

5.a55 18:). 162 

5 . 6 8 3  171.000 

VEL2 bFTA 

ECCE 

0.977 
0.979 

0.976 
0.975 
0.975 
0.975 
0.975 
0.975 
0.975 
0.976 

0.977 

0.975 
0.976 

0.074 
0.974 
0.974 
0.974 
0.975 

0.977 
0.976 
0.974 
'3.973 
0.973 
0.972 
0.972 
0.973 
3.973 
0.974 

0.978 

0.974 

0.976 
0.975 
0.973 
l i . 0 7 2  

0.971 
0.972 

0.971 

0.972 
0.q73 

0.971 

n .974 
0.975 

0.372 

0.970 
0.971 

0.970 

G. 970 
0.970 

n. 972 
0.971 

E C C E  

RH1 0 

2   -323  
2.212 
2.097 
1.978 
1.856 

0.993 
1.000 

3.972 
0.938 
0.893 

2.364 
2.256 

2.024 
2.142 

1.903 

0.997 
1.778 

0.981 
0.952 
0.911 

2.369 

2.146 
2.027 
1.905 
1.781 

0.981 
0.997 

0.952 
0.911 

2.373 
2.263 
2.149 

1 .783  
1.908 

9.997 
1 .981 

2.260 

2 .030  

n.952 
0.91 I 

2.376 
2.267 
?. 152 
7.033 
1.911 

5.991 
1.785 

0.98 1 
7.951 
0.910 

R M I D  

V E L l  ALPHA1 P H I l  
a 

4 1 . ~ 3  25.196 4 -24.394 
41.e27 19.991 -33.701 

41.832  9.819 -58.073 
41.830  14.866 - 4 4 . 8 0 1  

4 1 . 8 3 3  4.849 -73.466 

41.f32  -4.868 253.404 
4l.f!33  -0.045 265.843 

41.E29  -9.623 238.634 
41.E25 -14.315 226.127 
41.e20  -18.950 215.764 

41.e12  27.094 I -21.377 

41.e20  16.718 -4c.522 

a 

41.816  21.868 -30.124 

41.822 11.646 a -52.968 
41.824 6.652 - t7.629 
41. e24 1.733 -83.S9S 
41.823 -3.113 4 259.275 
41.821 -7.891 4 2 4 3 . 7 7 3  
41.817 -12.605 230.421 
41.E13 -17.260 215.314 

41.799 27.046 -21.424 
41.803 21.829 -30.165 
41.E06 16.686 4 -4C.565 
41.809 11.621 -53.013 
41.810 6.632 - t7.675 

41.e09  -3.126 255.224 

. 

41.810  1.718 -84.o4e 

41.eo7  -7.901 243.723 
41.eo4  -12.614 230.372 
41.799  -17.210 219.267 . 
4 1 . 7 9 0  21.788 -?O.21€ 
41.793 16.654 - 4 C . 6 1 C  

41.797 6.611 -67.728 
41.795 11.594 4 -53.063 

41.796 -3.140 a 259.166 

41.791 -12.626 4 233.318 
41.794 -7.914 243.666 

41.786 -17.282 215.215 

41.786  26.998 -21.474 

41.797 1.700 - ~ 4 . 1 0 4  

4 

41.773  26.948 -21.527 

41.783  11.565 -53.11e 

41.784  1.681 -e4 .1 t7  

41.777  21.746 -3C.271 
41. 780 16.619 -4G.664 

4 1 .  784  6.587  -67.188 

41.783 -3.157 255.102 
41.781  -7.929 I 1 4 3 . 6 C 4  
41.778  -12.640 220.259 
41.774  -17.296 Zl'i.160 

V E L l  ALPHA1 P H I l  
. 

V I N F l  

19.550 

15.127 
11.1 e8 

13.490 

12.063 
12.427 

13.433 
12.428 

14.521 
16.738 

20.450 
18.001 
15.825 
14.019 
12.7 20 
12.101 

12.952 
12.204 

14.323 
16.036 

20.417 
17.979 
15.801 
13.958 
12.713 

12.192 

14.314 

12.oe6 

12.9e2 

1 6 . n a  

20.3  84 
17.950 
1 5 . 1 7 7  
13.978 

12.072 
12.6S6 

12.972 
14.5C6 
16.022 

20.350 
17.s22 
15.753 

12.619 
13.557 

12.058 
12.169 

14:jCO 
12. It3 

16.018 

V l o l F l  

12.180 

DV1 

14.729 
12.687 
10.967 

9.656 
8.835 

8.836 
8.560 

9.611 
10.800 
12.306 

15.523 
13.388 

10.073 
11.542 

9 - 0 6 6  
8.589 

9.268 
8.666 

10.316 
11.711 

1 5.494 
13.363 
11.523 
10.057 

9.053 
8.578 
8.657 
9.259 

10.309 
11.111 

13.339 
15.464 

11.503 
10.041 

9.040 
8.561 
8.648 
9.252 

10.303 
11.706 

15.435 
13.314 
11.483 
10.025 

8.557 
9.027 

9.245 
8.640 

11.702 
10.29R 

ov 1 



CL 
w 
N 

I1 v ', 

7 . 1 ' 7 t  
7.873 
7. Il6C 
7.k)bC 
7.1164 
I . R b ?  

7.f161 
I . e 6 (  

7.  136" 
7.e6 ' '  

7 .P5:' 
7.,15! 
7 .  R 4 ' j  
7 .H4f 
7.A44 
1 . M 4 7  
1.r4; 
7.P41 

7.?41' 
7.04c 

7 .e3 : '  
7 .P3? 

7 . s 2 c .  
7.07' !  

1.P24 
7.1127 
7.822 
7.P21 
7.P21 
7.R21 

7.81'. 
7.614 
1.81' 
7.?02 
7 .805 
7.P04 
7 . R i l ?  
7 . F O ?  
7 . 8 0 )  
7 . Y O i  

7 .801  

7 . 7 9 1  
7 . 7 H S  

7.78e 
7 . 7 d 7  

7.785 
7.784 

7.784 
7 . 7 8 4  

u v i  

7 . 7 9 ~  

VIUF2 

6.916 
6.798 
6 . .  IU5 
6 .775  

6.763 
6 .  ?>I1 
6.725 

6.751 
6.151 

6 . 1 4 3  
6 .  1 2 5  
6.711 
t.7u1 

6.68'1 
6 .694 

6 . 0 6 5  
t . b t l ?  
t . h o c  
6.67e 

6.7ba 

6 . b j 4  
6.612 

6 .  h4iJ 
6 . 6 2 9  
6.621 
t . h l 7  
6.613 
6.610 
6 . 6 0 8  
6 .607  

C.6U3 
6 . 5 8 4  
6.569 
6.529 

6.545 
6.542 
6 .  5411 
t.C.39 
t.;3u 

6.534 
t . 5 1 5  
6.501 
6.4'40 
6.4212 
t . 4 1 7  
6 .4 I 3  
6.411 
6 . 4 7 0  
6.470 

V14F2 

C.'J21 

ALPHA? 

17.070 
76.53H 

75.491 
76 .164  

1h.717 
75.641 
7 3 . 6 3 1  

75.86'1 
1 2 . 7 1 1  

ib. lCI? 

76.799 
70.31: 
I5.137 
15.658 
15.480 
72.3Vf. 
75.3Y6 
7 2 . 4 7 4  

75.974 
7>.63Y 

76.573 
I 6 . 0 6 1  

7 2 . 4 2 1  
75.69'' 

75.242 

75.157 
13.127 

75.240 
75.403 
1 3 - 6 4 ?  

7 5 . 8 4 6  
76.343 

75.401 
75.1U1 
74.999 

7 4 . i l 5  
74.911 

14.999 
1 5 . 1 6 4  
72.406 

12.607 
76.109 

75.218 
74.936 
74.753 
74 . 6 b 5  

74.754 
74.b65 

14.921 
72 .167 

ALPHA? 

V t L 2  U E T A  

5.517 112.039 
5.546 121.H99 
5.569 131.753 
% . 5 t l b  141.619 
5.596 151.479 
5.5518 161.139 
5.591 171.199 
5.576 1H1.(759 
5 . 5 5 3  1 9 , ~ . 9 1 3  
5.522 7 0 ( ~ . 7 7 1  

5.427 117.33d 
5 .456  12?.1911 
5 .47 '4  13:.05d 
5 .496  141.918 

' , . jdu  161.63d 
5.505 151.718 

5.487 181.158 
5.502 171.498 

5.433 701.P78 
5.464 191.218 

5.339 117.637 

5 .391 132. 357 
5.367 172.497 

5.4 i )H 141.217 
5.417 1 5 2 . q 7 1  
5.42" 161.937 
5.413 171.797 
5.399 181.657 

5.345 701.377 
5 .376  191.517 

5.251 111.937 
5.280 12 j .797 
5.3U4 132.656 
5.321 142.517 
5.331 152.377 
5.332 l b i . ? 3 7  
5.327 17;'.336 
5.312 181.957 

5.258 ?01 .617  
5.289 191. E17 

5.165 113.236 
5.195 123.096 
5.219 132.956 
5.236 142.816 
5.245 152.676 
5.247 1 6 l . 5 3 6  

5.227 182.256 
5.241 172. 316 

5.204 192.116 
5.173 201.976 

VEL2 8 E T A  

E C C €  

0.974 

0.971 

0. Ob'l 

0.773 

n . ~ 7 0  

0.969 
0.969 
n.969 
0.970 
0.471 

n.974 
0.972 

0.169 
2.970 

0.9hl l  
0.96H 
0.968 
0.968 
0.969 
0.970 

0.973 
3.971 
0 .969  
0.968 
0.967 
n.967 
0.967 
0 .967 

0.969 

0 .972 
0.970 
0.96C 
0 .967  
O.cl66 
0.966 
O.96b 
0.966 
0.967 
0.968 

0 . 9 6 ~  

0.969 
0.971 

0.967 
0.966 

0.965 
0.965 

0.965 
0.965 

0.966 
0.967 

ECCE 

R M I U  

2.380 
7.271 
7.156 
7.036 
1.917 
1.787 
0.997 
n.9H1 

0.910 

2.274 
2.384 

7.159 

1.916 

3.';97 
1.789 

D.9HO 
0.951 
0.910 

0.951 

2.039 

2.3RH 
?.?77 
2.162 
2.041 
1.91R 

0.997 
1.791 

n . w n  
0.951 
1.913 

2.391 
2.28 1 
2.165 
?. 044 
1.920 
1.793 
0.997 
0.980 

0.909 
0.951 

2.395 
2 .284  

2.047 
2.167 

1.922 

0.997 
1.795 

0.980 
0.951 
0.909 

R M I O  

VELl  ALPHAl 4 PHIl 

4 1 . 7 6 1  26.896 -21.583 
41.765 21.702 -30.327 
41.768 16.582 -42.722 
41.770 11.536 1 -53.115 

41.  172 1.659 -84.237 
41.772 6.561 -67.854 

41 .771 -3.175 1 ?55.031 
41.169 -1.945 243.536 
41. 166 -17.656 730.195 
41.762 -17.312 219.1CO 

41.149 2 6 . R 4 4  I - 2 1 . 6 4 2  

41.156 16.544 -4C.783 
41.753 21.657 -33.386 

41.758 11.504 -53.242 
41.759 6.536 -67.922 
41.760 1.636 9 -t i4.314 
41.759 -3.196 4 i t E . 9 5 4  
41.757 -7.964 1 243.462 
41.754 -12.674 230.127 
41.750 -17.331 219.038 

41.738 26.790 -21.704 
41.742 21.611 -3C.449 
41.745 16.504 t -4ii.850 
4 1 . 7 4 7  11.470 -53.314 

41.148 1.611 -84.397 
41.14H 6.506 -6f.COC 

41.747 -3.218 25H.870 
41.746  -7.984 243.383 
41.743 -12.693 i ? 0 . 0 5 5  
4 1 . 7 3 9  -11.351 218.971 

4 1 . 7 3 0  21.563 -30.515 
41.727  26.735 4 -21.76e 

41.733  16.463 t -40.92C 

41.737  6 .471 -t€'.085 
41.736  11.434 -53.391 

41.737 1.585 -84 .482  
41.736 -3.242 25e.781 
41.734 -8.007 243.25@ 
41.732 -12.715 2 iS .978 
41.728 -17.373 218.901 

s 
41.716 2b.619 -21.835 
41.720 21.514 -3C.584 
41.123 1b.421 -4C.995 
41.725 11.397 -53.473 
41.726 6.443 - tE.176 
41.726 1.556 -84.579 
41.725 -3.267 t 25t.68S 
4 1 . 7 2 4  -8.031 t 243.209 
41 .721 -12.739 + 229.896 
41.717 -17.397 218.828 

VELl   ALPHAl  PHIl 
* 

V I h F l  

20.316 
17.852 
15.728 
13.9?7 
12.662 
12.045 
12.159 
12.955 
14.254 
16.014 

20.2e2 
17.863 
15.7C3 
13.116 
12 . t45  
12.032 
12.149 
12.949 
14.289 
16.012 

20.248 
17.433 

13.855 
15.678 

12.629 
12.019 
12.140 
12.942 

16.C10 
14.2E6 

20.213 
17.803 
15.652 

12.612 

12 .131 
12.007 

12.937 
14.283 
16.310 

20.178 
17.773 
15.627 
13.H53 
12.595 
11.954 
12.123 
12.933 
14.,'e2 
16.011 

V I N F I  

13.874 

O V 1  

1 3   - 2 8 9  
15.405 

11 - 4 6 2  
10.008 

9.G14 
8.547 
8.632 

10.293 
9.239 

11.699 

13.263 
15.374 

11.441 
9.992 
9.,001 
8.537 
8.625 

10.289 
9.234 

11.697 

15.344 
13.238 
11.420 

9.975 

8.527 
8.988 

8.618 

10.287 
9.229 

11.696 

15.313 
13.212 
11.399 

9.958 
8.975 

8.611 
8.518 

9.225 

11.696 
10.285 

15.282 
13.186 
11.378 

9.942 
8.963 
8.509 
8.605 
9.222 

10.283 
11.697 

D V l  



TABLE XIV. - Continued.  TABULAR DATA FOR  TRAJECTORIES  FROM 1.1 EARTH RADII CIRCULAR 

rv I 

7 . 7 d I  
7 .77L 
7.77G 
7 . 1 7 1  

7.76,' 
7 .765  

7.767 
7.76, 

7 . 7 6 7  
7 . 7 6 r  

7 . 7 6 1  
7 .766  

1.757 

7.75; 
7 .754 

7 .751  
7.75.- 
7. 14:  
7 .74c  
7 . 7 5 1  

7 . 7 > ~ '  
7 .74 '  

7.73,- 
1 . 7 4 1  

7.73f  

7 . 7 3 '  
7 .734  

7.13!  
1 . 7 3  1 

7 . 7 3 '  

7.13-4 
7.72 
1.774 
7.72, 
7 . 7 1 ' 7  
7 . 7 1 -  
7 .717 
7 .717  

7 . 7 1 1  
7 .  71 I 

i:vz 

PARKING ORBIT  TO 1.1 NEPTUNE RADII  CIRCULAR  PARKING  ORBIT 

V I k F 2  

6.468 
6.445 
6 .454  
6 .423  
6.415 

h . 4 U h  
t . 4 u 9  

6.404 

e.4\14 
t.4u4 

t .4LJ1 
t . 3 d i  L. 3 3 4  6. 35 7 
6 . 3 4 9  
t. 144  
6. 340 
6. 33s 
h.  3 3 8  
f .  13') 

t .  3 3 9  
6 . 3 1 9  
c . 3 u 4  
6 . 2 9 3  
5.7'JCI 
t . L l ?  
t.216 
6 . 2 7 4  
6 . 2 1 4  
t . ? 7 6  

f . 777  
5 . 7 3 1  

f . 2 4 1  
t. > j Q  

6 .  z 2 2  
f . ? l h  
f . 2 1 3  
6.717 
6 . 2 1 2  
( , . / I 4  

V I ' . t  7 

A L P H A ?  

73 .071  

74.Y77 
75.364 

14.6t17 
74.507 

74.415 
74 .414  

l 4 . 5 0 ?  
74 .h74  
1 4 . 9 2 4  

15.h2H 
7 3 . 1 1 7  

1 4 . 4 3 3  
( 4 . 7 2 1  

74 .   159 
1 4 . / 4 1 !  

74.  l o  1 

74 .420  
74.24"  

74.673 

7 J . ? t i l  
74.b1>5 
l 4 . 4 n b  
I + .  1 I "  
l 5 . 9 0 3  
73.dY9 
73.301 
7 3 . 9 v 1  
1 4 .  l b f .  
14.'+2/ 

1 2 .  13,. 
1 4 .  b l ' l  

74.231. 
73 .913  
1 3 .  72' )  

7 3 . 6 3 "  
I j . h : T .  

1 3 . 7 3 -  
7 3 .  -2i 7  
74.107 

A L P H A ]  

V t L 2  H t T A  

5 .111  123.395 
5.081 111.535 

5.135 131.255 
5.152 143 .115  
5.162 152.975 
5.163 167.835 
5 .1>7  172 .695  
5.142 1 R ~ . 5 5 5  
5.120 1 9 ? . 4 1 5  
5.093 70?.27-, 

4.795 1 1 3 . R 3 4  
5.029 12:.694 
5 . 0 5 2  134 .554  
5.070 143 .414  

5.061 16 3.134 

5 .063  18 / .854 
5.075 172.994 

5.037 197.714 
5.007 ?0? .574  

4.91, ,  114.13 i  
4 .947 123.9Y3 

4.98Y 143.713 
4 . 9 7 1  1 3  1 . ~ 5 3  

4 . 9 ' ) )  153.573 
5.u39 1h1.433 
4 . 9 9 4  171.293 
'+:I19 18 >. 1>3 
4.957 1'25.rlj 

5.073  153.274 

4 . 1 2 6  202.1'73 

4 . 8 3 6  114.432 
4.dbLi 124 .292  
4. d132 1 3 4 .  152  
4 .  4 0 3  14r .  -11) 
4 . 4 1 1  I S > . H 7 2  
4 . 4 2 1  1 6 < .  T I 2  

4 .4Ju  I H  $.457 
4 . Y 1 3  174.392 

4 .077  19 I. 312 
4.647 201.172 

VEL2 r F T 4  

E C C E  

0 . l 6 r l  
0 .970 

0.966 
0.Yb5 
0 . 9 6 4  
7.964 
0 .964  
0.964 
0.965 
0.966 

'7.'l6 1 
.I. 9 4  7 
7 . l h 5  
4.964 
C.963 
0.963 
0. 9 6 3  
;1 . Q 6 3  
3 . 2 6 4  
0.405 

0 .966  
3.967 

C. 9 6 4  
7 . 0 6 3  
0 .761  
0 .  362 
0.961 
7.962 
0 . 0 h 3  I?. "264 

1.968 
n. 966 
!?.Ob4 
7.162 
7 .761  
r . q h l  
0 .q61  
2 .361  

O .  Oh4 
0 .962  

EC CF 

R M I I I  

2.399 
2.287 
2.17Q 
2 .047  
1.924 
1.797 
5 .997  
0.980 
0.950 
r).qo9 

2.402 
2.190 

2 .051  
7.173 

1 .976  

0 . 9 9 7  
1.799 

0.08C 

Q . 9 0 @  

2.293 
7.405 

2 .054  
2.176 

1 . Y 2 R  
I .  R O O  
5.997 

0.950 

n . w c  
0.950 
0.90R 

i! .?9h 
2 .409  

2.17P 
7 .956  
1 . 9 3 P  
1.802 
3.996 
0.9A7 
0 .95Q 
?.YO8 

R M I  n 

V E L l   A L P H A l  I P H I l  

41.706 26 .621  1 -21.904 
41 .709  71.464 -30 .657  

41 .714  11 .359  - 1 3 . 5 6 C  
41 .712  16 .377  -41.073 

41.716 6 .409  -CY.272 
41 .716  1.526 -F4 .681  
41.715 -3.295 756.587 
41 .713  -8 .056  243 .118  

41 .707  -17.423 2 l C . 7 5 1  
41 .711  -12 .764  I i i Y . 8 1 1  

4 1 . t 9 6  26.563 -;1.976 
41 .699  21.413 -?C.7!3 
41 .707  l h . 3 3 1  -41 .155  
4 1 . 7 0 4  11.319 -C? .652  
41 .705  6.374 i -6e.373 
41 .106  1.494 I - t4 .79C 

. 

41.705  -5 .324 I 2 ~ e . 4 8 ~  
41.  703 -6.084 ?43.018 
41 .700  -12 .791  i 2 5 . 7 2 5  
41.697 -17.450 218.674 

41 .686  26.503 a -22 .051  
4 1 . t 9 0  21 .360  -3C.812 
41 .692  16 .285  -41.242 
41 .695  11 .277  -59 .748  

4 1 . 6 9 6  1.460 -84.904 
41.696 b.336 - t t . 4 8 1  

41 .693  -n.114 242.913 
41 .695  -3.355 2 5 r . 3 6 7  

4 1 . 6 9 1  -12 .820  225 .631  
4 1 . t 8 7  -17.479 i lc I .59C 

4 1 . t 8 O  21.306 -30.893 
4 1 . t 7 7  26.443 - i 2 . 1 2 @  

41.683 16.237 -41.332 
4 1 . t 8 5  11.234 -52.845 
41.tab h .298  - t r . 5 9 3  
4 1 . t 8 6  1.425 -85.023 
4 l . t 8 6  - 3 . 3 8 8  25cI.24P 
4 1 . t 8 4  -H.145 242.8C4 
4 1 . 6 8 1  - 1 2 . 8 5 1  229.533 
41 . t7R  - 1 7 . 5 1 1  21H.504 

V E L l   A L P H A l  f P H I l  

V I N F l  

20. I 4 2  
17 .742  
15.6C1 
13.832 

11 .983  
12.578 

12 .116  
12.929 
1 4 . 2 t l  
16.013 

20.1C7 
1 7 . 7 1 1  
15 .574  
13 .810  

1 1 . 9 i l  
12.562 

12.1C9 
1 2 .   I 2 6  
14.2E1 
16. 1 5  

20.C71 
17.680 

13.789 
15.548 

12.545 

12 .1   c2  
11.qto 

12.523 
14.282 
16. 1 9  

2 0 . i 3 4  
17.648 
1 5 . 5 2 1  
13 .767  
12.529 
11.949 
12.156 
12:722 
14 .284  
1 6 .   i 2 5  

V I R F l  

o v 1  

13.160 
15 .251  

11 .357  
9.925 

8.500 
8.600 

10.283 
9.219 

11.698 

15.219 
13.133 
11.335 

9.908 
8.937 
8.491 

9.216 
8.594 

10.283 
11.700 

15.187 
13.107 
11.313 

9. 8 9 1  
8.925 
8.483 
8.590 

10 .284  
9.215 

11.704 

15.155 
13.080 
11 .291  

9.873 
8.912 
8.475 

9.214 
8.585 

11.708 
10.285 

OV1 

e.950 

CL 
w 
w 



P 
LJ * 

F C A T F  

5693 
183 

5727 
15C 

5777 
IC0 

5827 
50 

5877 
0 

E C A T E  

T I I V F  

5710.3  
57S0.0 
5-iC0.q 
58511.tP 
58 I D .  3 
5823.0 
58 $0. n 

5 9 : o . n  
51r4n.0 

5nco.n  

5810.0 

5830.0 
58'10.0 
58'>0.0 
5 8 t 0 . 0  
58 10.0 

5890.3 
5Y.,0.0 

5860 .0  
5 8  70.3 

58sO.O 
59T0.0 
5110.3 
5920. 0 
5930.0 

5820 .0  

5r ro .n  

5edn.n 

5940.0 
5 ~ ~ 0 . 0  

5970.0 
5910.0 

5940.0 

5Sb0.@ 
5970.0 
59:!0.0 

bOCO.O 
5950.0 

5960.0 
5970.0 
5980.0 
5990.0 

6010.0 
bOCO.0 

6020.0 

6040.0  
60 j O . 0  

T l I M F  

59 ?o. n 

5950.0  

60  30. o 

C V  S U M  

7 3 . Y r (  
21.18 
19.65 

17 .LcJ  
18.26 

1b.44 
1 6 . 3 3  

I 

l b . 7 5  
17.66 
18.Y5 

22.53 
211.50 
l b . 7 7  c 

17.44 
1 6 . b 0  
16.L8  
16 .52  
17.26 * 
lU .42  
19.Y2 

2u .45  
7 2 . 4 d  

l d . 1 3  
1 7 . 4 1  
16.57 I 

l u . L f s  
16.50 
17.L4 
18 .41  
14 .90  

72.44 
70.41 
lU.73 
17.38 
1b .54  c 
16.23 
16.40 
l l . L Z  
lM.39 
19.88 

72 .39  
70 .37  
1 8 - 6 6  
17 .34  

16.21 
1 6 - 5 1  + 

16.4'1 
17.20 
l d . 3 7  
19.b7 

C V  SUM 

c v 2  

7 .   e2e  
7 .022 

7 .815 
7 . 8 1 2  
7 . e l l  
1.PlC 
7 .R05 

7.ROF 

7 . R l l  
7 .807 

7 .P01 
7 .803 

7 .799 
7 .797 
7.797 
7 .796 
7 .796 
7 .796 

7 . 7 9 3  
7.7RS 
7.785 

7.78C 
7.78i 

7.775 
7 . 7 7 c  
7 . 7 7 @  
7.77E 
7 . 7 7 E  

7 . 7 7 1  
7 .176 

7 .767 
7 .765 
7.76? 
i .762 
7 .761 

7.76C 
7.76C 

7 . 7 6 1  

7 . 7 5 4  
7 . 7 5 9  

7 .75c  
7 .74e 
7.746 
7 .745 
7 . 7 4 4  
7 .744 

7 . 7 4 4  
7 .744 

c v 2  

7 . e l e  

7 .8oe 

V I N F 2  

6 .633 
6.613 
6.597 
6.505 
6.516 
6.570 

6 . 5 6 3  
6.566 

6 .562 
6.561 

6.573 
6.556 
6.542 
6.532 
6.525 
6.520 

6.516 

h .  '115 
6.515 

6.506 
6.4eH 
6 . 4 7 4  
6.464 
6.427 
6.452 
6 .449 
6.449 
6.447 
h. 448 

6.440 
6.421 
6 .407 
6.397 

6 .385 
6.3YO 

6.382 
6.3dO 

6.382 

6. 375 
6.356 
6.342 
6.332 
6 .325 
6.320 
6.317 
6.316 
6.316 
6.317 

VINFZ 

6 . 5 1 ~  

6 .  3110 

P H I 2  

3 9 . 4 1 1  
38.944 
3R.559 

38 .078 
37.986 
37.990 
38.097 
3n.302 
3R.601 

39.436 
39.016 
38 .699 + 

30.462 
317. 3 3 3  

38.372 
38.305 

3 8 . 5 4 3  
3R.809 
39.167 

39.924 

39.176 + 

39.503 

3H.817 
30.946 

38.864 
39 .031 

39.660 I 

39.299 

40.415 + 

39.997 
39.664 
39.433 
39.304 

39.351 
39.277 

39.526 
39.790 
40.156 

38.270 

. 

3 ~ . 7 9 0  

40.907 
40.483 

39.922 
39 .793 

39.842 
39.766 

49 .018 
4 0 , 2 9 2  
40 .659 I 

PHI2  

40.154 t 

ALPHA7 

76.629 
76.092 
75 .668 

75.134 
15.350 

75.013 

75.038 
74 .984 

1>.173 
75 .386 

76.118 
75.650 
15 .292 
72.03R 
74.882 
74 .818 
74.844 
7'1.951 
75 .137 
75.402 

75.409 
15 .882 

75.048 
74.792 
74.634 
14 .570 
74.594 
74.705 
74 .894 
75 .162 

75 .641 
75.163 
74.799 
74 .541 
74 .382 

74.342 
14.317 

74.457 
74 .643 
74.918 

75 .395 
74.914 
74 .546 
74 .285 
74 .126 
74 .061 

74 .198 
14.086 

74.397 
74.669 

ALPHA2 

VEL2 U C T A  

5 .261  109.220 

5.324 1211.940 
5.344 13U.fl00 
5.356 146.660 
5.361 15d.520 
5.358 16H.  380 
5.346 176.240 
5.327 18h.100 
5.299 197.960 

5.229 115.662 
5 .251 125.522 
5.279 135.382 
5.295 145.242 
5.302 155.102 
5.302 164.962 
5 .294 174.822 
5.277 184.682 
5.252 194.542 
5.219 204.402 

5.145 115.962 
5.173 125.822 
5.195 135.682 

5.217 155.402 
5.210 145.542 

5.217 165.262 
5.208 175.122 
5.192 184.982 
5.168 194.842 
5.135 704.702 

5.061 116.261 
5.089 126.121 
5.111 135.981 
5.127 145.R41 
5.134 155.701 

5.125 175.421 
5.134 165.561 

5.108 185.281 
5.083 195.141 

5.298  119.neo 

5.052  705.001 

4 .979 116.560 

5.029 13b.280 
5.007 126.420 

5.045 146.140 
5.052 156.000 

5 .044 175.720 
5.052 165.  Rh0 

5.027 185.580 
5.002 195.440 
4.969 205.300 

VEL2 B E T A  

ECCE 

0.973 
0.971 
0.969 
0.968 
0.967 
0 .966 
0.966 
0.966 
0.967 
0.968 

0.971 
0 .969 

0 .966 
0.967 

0.965 
0.965 
0.965 
0 .966 
0.967 
0.968 

0.978 
0.968 

0.965 
0.966 

0.964 
0.964 

0.965 
0.964 

0.966 
0.967 

0.969 

0 .964 
0.965 

0.964 
0.963 
0 .963 
0.964 

0 .966 
0.965 

0.966 
0.969 

0.965 
0.963 
0.963 
0 -962 
0.962 
0 .963 

0 .965 
0 .964 

E C C E  

0 .961 

RH10 

2 . 3 2 1  
2.429 

2.207 
2.088 
1 .965 
1 .840 
0.999 
f l .988 

0.926 

2.364 
2.251 
2.134 
2.012 
1.887 

0.994 
1 .760 

0.974 
0.941 
0.896 

2.367 
2 .254 
2.137 
2.015 
1.889 

0.994 
1.762 

0.973 
0.941 
0.896 

2.371 
2.257 
2.139 
2.017 
1.891 

0 .994 
1.763 

0.973 
0.940 
0.896 

2.374 
2. 260 
2.142 
2.019 
1.893 

0.993 
1.765 

0.973 
0 .940 
0.895 

RH1 0 

0.963 

VELl  ALPHAl P H I l  

41.729  28.670 -18.870 
41.733  23.470 -27.113 

. 
41.736  18.341 -36.85.e 

41.740  8.298 -62.420 
41.739  13.784 -48.529 

41.741  3.382 I -7e.308 

41.739  -6.257 24E.787 
41. 740 -1.470 264.883 

41.736  -10.986  234.623 
41.133  -15.662 222.741 

41.124 25.334 4 -23.979 
41.728 20.184 S -23.126 
41 .730 15 .105 -44.047 
41.732 10.097 4 -51.116 
41.733 5.158 -72.354 
41.733 0.286 -89.002 
41.732 -4.524 254.455 
41.730 -9.272 239.500 
41.727 -13.967 226.796 
41.723 -10.612 216.269 

41.713 25.279 -24.048 
41.717 20.136 -33.198 
41.720 15.063 -44.125 
41.722 10.060 -51.202 
41.723 5.126 * -72.448 

41 .121 -4.548 254.363 
41.722 0.257 -85.101 

41.119 -9.297 4 235.411 
41.716 -13.991 i 2 6 . 7 L 6  
41.112 -18.637 216.196 

41.103 25.224 -24.115 
41.707 20.087 -33.273 
41.709 15.020 4 -44.207 
41.711 10.023 4 -51.2S3 

4 1 - 7 1 2  0.227 -E9.201 
41.712 5.092 -72.545 

41.711 -4.576 254.260 
41.709 -9.322 2Z9.320 
41.106 -14.016 226.635 
41.702 -18.664 216.12C 

41.693 25.167 -24.192 
4 1 . t 9 7  20.037 -23.351 
41.h99 14.976 4 -44.293 
41.101 9.983 4 -57.39C 

4 

I 

41.702  5.057 -72.655 

4 1 . 7 6 1  -4.606 254.152 
41.702 0.195 -E9.311 

41 .696 -14.044 226.546 
41.699  -9.351 4 235.221 

41.692  -18.692 4 216.044 

VELl  ALPHAl 4 P H I l  

V l N F l  

21.157 
18 .673 

14.4E2 
16.414 

13.012 
12.150 
1 2 .  C G 4  
12.512 
13.738 
15.341 

19.540 
17.192 

13.415 
15.129 

12.376 
11.964 
1 2 . 2 E l  
13.248 
14.711 
16.516 

17.162 
19.5C6 

15.1C4 
13.455 
12.361 
11 .553 
12.214 

14.710 
13.244 

16.518 

17.133 
19.412 

15.080 
13 .435 

11.943 
12.346 

12.268 
13.241 
14.710 
16 .521 

19.437 

15 .   55  
17.1C3 

13.414 
1 2 .  ? ? O  
11.933 
12.262 
13.240 
14.712 
16.525 

V I h F l  

DV1 

16.152 
13.963 
12.034 
10.445 

9.283 

8.5 16 
8.626 

8.945 
9.851 

11.143 

12.690 
14.720 

10.969 
9.644 
8.796 
8.486 
8.724 

10.629 
9.466 

12.119 

12.665 
14.690 

10.949 
9.628 
8.785 
8.478 
8.719 

10.629 
9.463 

12.121 

14.660 
12.640 
10.929 

9.612 
8.773 
8.470 
8.114 

10.629 
9.46 1 

12.123 

14.630 
12.615 
10.908 

9.596 
8.762 
8.463 
8.710 

10.630 
9.460 

12.126 

DV1 



TABLE XIV. - Continued. TABULAR  DATA  FOR  TRAJECTORIES FROM 1 . 1  EARTH  RADII  CIRCULAR 

E C A T E  TTIME 

592  7 
3 1 7  

5 9 7 7  
2 6 7  

6C27 
2 1 7  

6 0 7 7  
167  

6 1 2 7  
1 1 7  

Y 

Ul 
w 

E C P T E  

6 0 1 0 . 0  
6 0 2 0 . 0  
6030 .0  
6 0 4 0 . 0  
6 0 7 0 . 0  
6060 .0  

6 O S O . O  
60eO.O 

6 1 1 0 . 0  

60t0.0 
6 0  70.0 
6 IwO.  0 

6 IC0.O 
6 0  10. r) 

6 1 1 0 . 0  

6 1 ? 0 . 0  
6 1 4 0 . 0  
6170 .0  

6 0 7 0 .  n 

6 1 2 0 . 0  

6 1 m . n  

6130 .0  
6120 .0  

6 1 5 0 . 0  
t l b 0 . C  

61:lO.O 

67;O.O 

6 1 6 0 . 0  

6140 .0  

t 1 t o . n  

6 1 w . n  

t 1 >to. n 
6170 .0  

6140 .7  
62"O.P 

62:O.O 
6 2 1 7 . 0  

6 2  !O.n 
6?40.O 
6750 .0  

6213 .0  
6 2 2 0 .  0 
t 2 ? 3 . 0  
6240.P 

6 2 t 0 . 0  
6 2  ~3.0  

6 2  70.0 

6 2  ?n.O 
62;10.C 

6 3  IO. 0 

TTIME 

cv SUP 

4 

22 .34  
20.33 
18.62 
17 .31  4 

16 .48  
1 6 - 1 8  

17 .19  
16.43 

18 .36  
1 9 . n h  

2 2 . 3 0  
20 .29  
1 0 . 5 9  
17.2U 
16 .45  
1 6 - 1 6  4 

16.41 

113.35 
19.85 

22.25 
20 .L4  
1H.5S 
17 .15  
1 6 . 4 3  
1 6 . 1 4  
16.90 
17 .16  
I H . 3 3  
13 .b4  

2L.2? 
2 J . Z 0  
l U . > l  

10 .40  + 

16 .12  

1 7 . 1 4  
l L . 3 2  + 

19.(13 

17.17 

1 7 . 2 2  

1o.3n 

?1 .16  
20 .16  9 

l d . 4 M  
1 1 . 1 )  
lo.3r 9 

16.1'1 + 

1 6 . 3 5  9 

1 1 . 1 3  
1 0 . 3 1  
1 9 . 6 2  t 

c v  SL" * 

cv  2 

7 .743  
7.73e 
7 . 7 3 4  
7 . 1 3 1  
7.73C 
7 . 7 2 f !  
7 . 7 2 e  
7 . 7 2 7  
7 . 7 2 7  
7 .12P 

7 . 7 2 7  

7 . 7 1 f  
7 . 7 2 2  

7 .71c  
7 .714  
7 . 7 1 2  
7 . 1 1 2  

7 . 7 1 2  
7 . 7 1 1  

7 . 7 1 7  

7.711 

7 . l o >  
7. 7 o t  

7.7oc 
7.69t! 

7 . 6 9 6  
7 .697  

7 .696  
7 . 4 9 7  
7 - 6 9 7  

7 . 6 9 t  

7 . 6 8 p  
7.692 

7 . 6 8 5  
7 .685  
7 . 6 8 2  
7 . 6 8 1  

7 . 6 8 2  
7 .6R1 

7 . 6 8 3  

7.687 

7 . 6 7 ?  
7 . 6 7 7  

7 . 6 7 1  
7 . 6 6 s  
7 . t 6 t :  

7 . 6 6 1  
7 . t b l  

7 . 6 6 t  
7 . 6 6 5  

o v  2 

PARKING  ORBIT  TO 1 . 1  NEPTUNE RADII  CIRCULAR  PARKING  ORBIT 

V I Y F 2  

6 . 3 1 2  

6 .279  
6 .293  

6. 2 6 8  
6 .261  
6 . 2 3 6  
6 . 2 5 3  
6 . 2 5 2  
6 .253  
6 . 2 5 5  

6 . 2 5 0  

6.217 
t . 2 3 1  

6 .206  
t. 1 9 9  
6 .194  
6 .191  

6 . 1 9 1  
6 .190  

6.1Y4 

6 .190  
t . 1 7 0  
t . 1 5 6  
6 .145  
6 .138  

6 - 1 3 ' )  
E .  1 3 1  

6 .  1 3 0  
6 .131  
6 . 1 3 4  

6 . 1 1 1  
6 . 1 5 1  

6.085 
6.C96 

6.071 

6.071 
6 . 0 7 2  
t . 0 7 6  

6.?13 

t . C L 7  
6.038 

b . u l 5  

6 .013  
t.011 

6.615 
6 . 0 1 9  

V I N F 2  

6 .  o 7 n  

6 . 0 7 1  

6 .053  

6.'J20 

P H I 2  

4 0 . 9 7 7  
4 1 . 4 3 2  

4 0 . 4 1 4  
40 .646  

40.75H 
4 0 . 3 3 5  
4 0 . 5 1 3  + 

40.789 4 

4 1 . 1 5 9  

4 1 . 8 3 8  

4 1 . 1 4 0  4 

4 1 . 4 7 2  

40 .778  
40.907 

4 0 . 2 9 4  

40.752 
40 .n30  + 

4 1 . 0 1 0  + 

4 1 . 6 6 1  + 

4 1 . 2 5 8  

4 2 . 3 9 6  
4 1 . 9 6 9  
4 1 . 6 3 6  
4 1 . 4 0 3  
4 1 . 2 7 3  
4 1 . 2 4 8  

4 1 . 5 0 9  
4 1 . 3 2 7  

4 1 . 7 9 0  
4 7 . 1 6 6  

4 2 . 8 9 6  

4 2 . 1 3 4  

4 1 . 7 7 1  
4 1 . 9 0 1  

41 .747  t 

41 .827  

4 2 . 2 9 3  
4 7 . 6 7 )  

4 3 . 3 9 9  
4 7 . 7 5 0  
42 .634  

4 2 . 2 7 1  
4 ? . 2 4 7  
4 2 . 3 2 8  

4 2 . 7 9 9  
4 3 . 1 3 1  

4 2 . 4 6 ~  

4 2 . 0 1 5  

4? .43 , l  

4 2 . 5 1 3  8 

P H I ?  

ALPHA2 

7 5 . 1 4 5  
74 .659  

1 4 . 0 2 6  
7 4 . 2 b h  

7 3 . 8 6 5  
7 3 . 5 0 0  
73 .826  
7 3 . 9 4 0  
74 .137  
74 .415  

7 4 . 8 9 1  

7 4 . 0 2 6  
1 4 . 4 0 0  

7 j . 7 6 1  
13 .600  
7 3 . 5 3 5  

7 3 . 6 7 7  
73 .877  
74 .160  

74 .631  
74 .137  

7 3 . 4 3 3  
13 .759  

73 .265  
73.335 

73.2Y3 
7 3 . 4 1 0  
7 3 . 6 1 3  
7 3 . 9 0 0  

73 .562  

7 3 . 8 6 8  
1 4 . 3 6 8  

73.4drl 
73 .219  
73.055 

7 3 . 0 1 1  
73 .138  
1 3 . 3 4 4  
7 3 . 6 3 6  

7 4 . 0 9 9  
13 .595  

72 .776  
72 .941  

r z . 9 9 0  

73 .211  

7 2 . 7 1 1  
72 .74 1 
7 2 . ~ 6 7  
7 3 . 0 7 1  
1 3 .  367 

ALPHA? 

VEL2  BETA 

4 .898  116 .859  
4.927 1 2 6 . 7 1 9  
4 . 3 4 9  136.579 
4 .964  146 .439  
4.972 156 .299  

4 .963  1 1 6 . 0 1 9  
4 .972  166 .159  

4 . 9 4 6  1 8 5 , 8 7 9  
4.721 1 9 4 . 7 3 9  
4 . 8 8 9   2 0 5 . 5 9 9  

4.819 117.1513 
4 .847  1 2 7 . 0 1 8  
4 .870  136 .878  
4 . 8 8 5  146 .138  
4 . 8 9 3  1 5 6 . 5 %  
4 .893  166 .458  
4 . 8 8 4  176 .31B 

4.843 196 .038  
4 .867  18L.17M 

4 .810   205 .  t79n 

4 .741  117 .457  
4 .769  127.317 
4 .792  131.177 

4.815 156 .997  
4.815 1 6 6 . 7 5 1  

4 .  795 186 .477  
4 .807  176 .617  

4 . 7 6 5  196.337 
4.732 200 .197  

4 .664  1 1 7 . 1 5 1  
4 . 6 9 3  121 .617  
4 .715  137 .477  
4 . 7 3 1  1 4 7 . 3 3 6  
4 .739  157 .197  
4 .739  167 .057  
4 . 7 3 0  1 7 h . 9 1 7  
4 . 7 1 3  1 8 6 . 7 7 6  
4 .688  196 .637  
4.656 206 .497  

4 .807   147 .037  

4 . 5 8 9  l l d . 0 5 6  

4 . 6 4 b   1 3 7 . 1 7 6  
4 . 6 1 7   1 2 7 . 9 1 6  

4 . 6 6 4   1 5 7 . 4 9 6  
4 .656  1 4 7 . 6 3 6  

4 .663   167 .356  
4 . 6 5 5  177 .216  

4 . 6 1 3  196.936 
4 . 6 3 8  181.076 

4 . 5 8 1   2 0 6 . 1 9 6  

VEL2 B E T A  

ECCE 

0.968 
0 .966  
0 . 9 6 4  
0 . 9 6 2  
0 . 9 6 2  

0 . 9 6 2  
0 . 9 6 2  
0.963 
0.965 

n . 9 6 1  

0 - 9 6 5  
0 . 9 6 1  

0 . 9 6 3  

0 .961  
0.962 

0 . 9 6 1  

0 . 9 6 2  
0 .961  

9 .964  

0 .960  

0 . 9 6 6  
0.964 
0 . 9 6 2  
0 .961  
'3.960 
0.960 
0 . 9 6 0  
0 .960  
0 . 9 6 2  
0 . 9 6 3  

0 .966  
0 . 9 6 3  
0 . 9 6 1  
0 . 9 6 0  
0 .959  

0 .959  
0 . 9 6 0  
0 . 3 6 1  
0 .962  

0 .965  

0 . 9 6 1  

0.9513 
0 . 9 5 8  
0 . 9 5 8  
0.959 
0 . 9 6 0  
0 . 9 6 2  

E C C E  

0.959 

n. 9 6 2  

0 . 9 5 9  

RMI 0 

2.317 
2 . 2 6 3  
2 .144  
2 . 0 2 1  
1 .895  
1.766 
0 .993  
0.973 
0.940 
0 .895  

2 .380  
2.266 
2 . 1 4 7  
2.024 
1.1397 
1.768 
0 . 9 9 3  
0 . 9 7 3  
0 . 9 3 9  
0.895 

2 .383  
2 .269  
2 . 1 4 9  
2 .026  
1 .899  
1 . 7 6 9  
0 .993  

0 .939  
n. 8 9 4  

2 .385  

2 . 1 5 2  
2.272 

2 . 0 2 8  

1 .771  

0 . 9 7 2  
0 . 9 9 3  

0 . 9 3 9  
O.f l94 

2 .389  
2 .274  
2 . 1 5 4  

1.902 
1.772 
0 . 9 9 3  

0 . 9 3 8  
0 . 9 1 2  

0 . 8 9 3  

R M I O  

0 .973  

1.900 

2.030 

V E L l   A L P H A l  P H I l  

4 1 . 6 6 7  19 .986  -?3 .433  
4 1 . t 6 4  25.109 -24.265 

4 1 . t 9 0  14 .930  -14 .363  
4 1 . t 9 2  9.943 - 5 7 . 4 5 1  

4 1 . 6 9 3  0.162 -69.433 
4 1 . t 9 3  5 .021  -72 .766  

41 .691  -4.637 2 5 4 . 0 3 9  
41 .669  -Y .381  235 .118  

4 1 . 6 6 3  -18 .722  215 .902  
41 .687  -14 .074  226 .454  

4 1 . t 7 5  25.049 -24 .34E 

4 1 . 6 6 0  14 .663  -44 .471  
4 1 . 6 7 8  19.933 -33 .518  

41 .662  9.900 -57.596 
41 .663  4.962 -72 .883  
4 1 . 6 6 3  0 .127  - t S . 5 5 7  
4 1 . 6 8 2  -4 .670  253.92C 

41 .677   -14 .106  226.359 
4 1 . t 6 0   - 9 . 4 1 3  2?9.01C 

4 1 . t 7 4   - 1 8 . 7 5 5  215.877 

41 .666  24 .989 -24.425 
4 1 . t 6 9  19 .879  @ -33.606 
4 1 . t 7 1  14 .835  - 4 4 . 5 7 5  
4 1 . t 7 3  9.857 -51 .707  

. 

. 
4 1 . t 7 4  4.943 - i 3 . 0 0 6  

4 1 . 6 7 3  -4.705 s 253 .797  
41.671 0 .090  -@5.684 

41 .665  -18 .769  2 1 5 . 7 8 9  
4 1 . t 6 8  - 1 4 . 1 3 9  226 .259  
4 1 . 6 7 1   - 9 . 4 4 6  23n .89e  

. 
4 1 . 6 5 7   2 4 . 9 2 8  -24 .513  
41.660 19 .824  -33 .691  
4 1 . t 6 3  1 4 . 7 8 6  -44.677 
4 1 . 6 6 4  3.812 - 5 7 . 8 2 2  
41 .665  4.902 -73 .134  
41.665 0 .052  -e5.616 
41 .664  -4 .741  253 .668  
4 1 . 6 6 2  - 9 . 4 8 1  I 238 .781  
41 .660  -14 .174  2 2 6 . 1 5 1  
41 .656  -18 .024  515 .698  

4 1 . 6 4 9  24.865 - i 4 . 5 9 9  
4 1 . 6 5 2  19 .768  - 3 3 . 7 9 1  
4 1 . 6 5 4  1 4 . 7 3 5  -L4 .782  
41 .656  9 . 7 6 6  -51.942 
4 1 . 6 5 7   4 . 8 5 9  -73 .266  
41 .657  0.012 -85 .955  
4 1 . 6 5 6  -4 .778  * 253.535 
4 1 . 6 5 4  -9.518 23P.661  
4 1 . 6 5 1  -14 .210  226 .051  
4 1 . t 4 8  -1h .862  215.6C5 

V E L l   A L P H A l  P H I l  

V I N F l  

19.403 
17 .073  
15 .029  

12.315 
1 3 . 3 5 4  

1 1 . 9 2 3  
1 2 . 2 5 7  
13 .239  
14 .714  
16 .530  

17 .043  
19 .368  

15. f lo4 
1 3 . 3 1 4  
12 .300  
11 .q13  
1 2 . 2 5 3  
13.229 
1 4 . 7 1 7  
16 .536  

~~ 

19 .332  
17..)12 
1 4 . 9 7 8  
13 .353  
12 .266  
l l . 9 C 4  
1 2 . 2 4 9  
1 3 . 2 3 9  
1 4 . 7 2 2  
16.543 

19.257 

14 .552  
13 .333  
12 .271  
11 .855  
12 .246  
1 3 . 2 4 1  

16 .551  

1 9 . 2 6 1  
16 .950  

13.3  12 
1 4 . 9 2 6  

12.256 
11 .887  
12 .243  
13 .743  
14 .732  
16 .560  

V I N F l  

16 .981  

1 4 . 7 2 7  

DV1 

14 .600  
12 .569  
10 .868  

9.580 
6.750 
8.456 
8.706 
9 .459  

10 .632  
12 .131  

14 .569  

1 0 . 8 6 7  
12 .564  

9.564 
6.739 
8.448 
8.703 
9.459 

10.634 
12 .136  

14 .538  
12.538 
10.646 

9.540 
6.728 
6.442 
8.100 
9 .459  

10.636 
12.142 

1 4 . 5 0 7  
12 .512  
10.625 

9.532 
6 .716  
8.435 

9.460 
8.696 

10 .642  
1 -  

1 4 . 4 7 5  
1 2   - 4 6 5  
10.604 

9 .516  
6.705 
8 .429  
8.696 
9.462 

12 .156  
10.646 

DV1 



E C A T E  T T I M E  

72.11  + 

IC. 12 
l d . 4 4  
1/.16 
16.35 
!b.Os$ 
16.3=1 w 
17.12 * 
16.31 
14.d: 

22.01  * 
70.0.1 
16.41 
17.13 * 
1u.32 
! h . b 6  
16.33 
11.11 

19.02 + 

1~1.312 

2 4 . 2 4  
22.02 
? O . U 4  + 

l t2.31 4 

11.11  
16.3C + 
16.04  + 
16.32 
17.1? 
1b.29 

? 4 . 1 9  
7I.YH 
?i i .ClO 
1M.34 
17.07 
10.28 
16.02 
16.31 
17.09 
1a.z') 

c v  SLC 

C V  i 

7 . t b P  

7 . c 5 s  
7.h63 

7 .555 
7 . 6 5 7  

7.h54 
7 . 6 5 3  
1 .65? 
1.h54 
7 .557 

7.653 

1 . 6 4 ?  
7.646 

7 . 6 4 1  
7.64C 
7.h4C 

7.64C 
7.64C 

7.64 i 

7 - 6 4 ?  
7 .641 

7 . 6 3 ?  
7 . t 3 t  

7 .03c  
7. h2e 
7.627 
7 . 6 2 1  
7 .627 
7 .627 

7 .635 
7.625 
7 .624 

-7 - 6 1 7  
7.h2C 

7 .615 

7 .614 
7 .614 

7 .614 
7.615 

cv 2 

7 . 6 s r  

I '.F7 P P I 2  ALPHA2 

0 1 1  43.901 73 .825 
937 43.471 15 .317 
9 8 1  43.136 * 12.930 
1 1 0  42.902 72.657 
963 42.173 72.492 

5.9)H 
5.156 
5.926 
G.759 
5.q63 

5.9b7 
5.942 
5.926 
5.9 15 
5.907 

5 .901 
5.9U3 

5.')01 
5.904 
5.909 

5.935 
5. 9u9 
5.8M8 

5. 860 
5.872 

5.823 
5.848 

5.R47 
5.P46 

5.850 

5 .883  
5.856 
5 . 8 3 5  
5.819 
5.857 
5.800 
5.795 

5.795 
5.794 

5.798 

V I N F 2  

47.750 t 

47.837 
43 .019 + 
43.307 
43.692 

44.406 

43 .640 
43 .975 

43.277 
43.406, 

43 .254 
43.338 
4 3 . 5 2 1  t 

4 4 . 2 0 5  
43.817 

45.432 
44.912 
44.4'81 
44 .145 
43.911 
43.182 
43 .761 
43 .846 
44.036 
44 .329 

45.940 
45.420 
44.98R 
44.652 
44.418 

4 4 . 2 6 9  
44.290 I 

44.356 

44.843 

PHI2  

4 4 . 5 4 8  . 

12.427 

7 2 . 5 8 1  
72 .793 
73.093 

7 3 . 5 4 6  
73 .034 
7 2 .644 
72 .369 
72 .203 
72.138 
72 .17Q 

72.510 
72.295 

7 f . 4 5 ~  

7 2 . ~ 1 4  

13 .262 
73 .910 

72.357 
72.745 

12.076 
11.909 

71.c: 
7 1 . '.I 4 1. 
12.004 
7 2 . 2 2 3  

73 .626 
12 .972 

72 .055 
72.451 

71 .609 
71.777 

71 .545 
71.579 
71 .709 
11.930 

ALPHA2 

VEL2 B E T 4  

4.543 128.215 
4.514 110.355 

4.5bb 13H.075 
4.582 147.935 
4 . 5 9 3  157.795 
4.589 167.h55 
4.581 171.515 
4.564 187.375 
4.539 191.735 
4.501 707.0Y5 

4 .441 118.654 
4.470 176.514 

4.509 148.234 
4.493 138.374 

4.517 15t i .094 
4.517 167.954 

4 .491 181.614 
4.508 177.814 

4.467 197.534 
4 .434 701.394 

4.335 109.093 
4 . 3 7 3  118.953 

4 .422 13U.673 
4.399 128. R13 

4.437 148.533 
4.445 156.393 

4.437 178.113 
4.420 181.973 

4.445  168.253 

4 . 3 9 5   1 9 7 . ~ 3 3  

4.204 10.9.392 
4.299 119.252 
4.328 129.112 

4.367 14H.832 
4 .351 13H.972 

4.315 158.692 
4.375 168.552 
4.366 176.412 
4.349 188.212 
4.324 198.132 

VEL2  bETA 

FCC.€ 

0.964 
0.  962 
0 .960 
0.756 

0.957 
G. 958 

3.957 
0.958 
c.959 
0.961 

0.961 
0 .964 

0.959 
f l .958  
0.957 
11.956 

0.957 
0 . 9 5 1  

0 .960 
0.959 

0.966 
0.963 
0 .960 
0.958 
0.957 
0.956 
0 .956 
0 .356 
0.957 
0.958 

0 .966 
0.962 
0 .960 
0.958 
0.956 
0 .955 
0.955 
0.955 

0.957 

ECCE 

0.956 

R M I  0 

2.392 
2.277 
7 .156 
2.031 
1.903 

0.993 
1 .ooo 

0.972 
0.938 
0.893 

2.395 
2.279 
2.158 
2.033 
1.90 5 

0 .993 
1.000 

0.972 
0.938 
0. f l92 

2.508 
2.398 
2 .282 

2.035 
1 .  906  
1.000 
0.993 
0 .971 
0.937 

2.512 
2 .401 
2 . 2 8 4  
2.162 
2.037 
1.908 

0.992 
1.000 

0.971 
0.937 

R H I D  

2.160 

V F L l  A L P H A l  4 P H I l  

41 .640 24.802 -24.68e 
41.644 19 .710 -33.888 
41 .646 14.683 -44 .892 
41.648 9.718 - S E . O b t  
41.649 4.816 -73.404 
41.649 -L'.O2q 2 tS.898 
4 1 . t 4 8  -4.818 253.397 
41 .646 -9.556 2?Q.536 
41.643 -14.248 225.942 
41 .640  -1H.901 215.505 

41 .633 24 .737 -24 .779 
41.636 19.652 - ? 3 . 9 E 8  
41.638 14.629 4 -45.005 
41 .640 9.670 -58.195 
41 .641 4.770 -73.547 
41 .641 - 0 , 0 7 1  t 269.751 
41.640 -4.858 253.254 
41 .638 -9.595 238.408 
4 1 . h 3 5  -14.288 2 i5 .83C 
41.632 -18 .941 215.411 . 
41.621 29.814 -17.04C 
41.625 74.672 -24.872 
41 .628 11.592 -34 .091 
+ ! s t 3 0  14.575 4 -45.121 
41.632 9 .620  -58.32E 
41.633 4 .724  -73.695 
4 1 . t 3 3  -0.115 265.597 
41 .632 -4 .900 753.1C7 
41.630 "4.636 * 228.216 
4 1 . t 2 8  -14 .329 225.714 

a 
41.614  29.741 -17.125 

41 .621  19 .532 -?4.197 
41.618  24.606 -24.968 

41 . t23   14 .520 -45.241 

41.626  -0.160 269.434 
41.626  4.676 -73.048 

41.623  -9.679 238.14C 
41.625 -4.944 t 252.955 

41.620 -14.372 t 225.596 

VEL1  ALPHAl P H I l  

4 1 . t ~  9 . 5 6 8  -58.465 

. 

V I N F l  

19.225 
16 .719 
14.9CO 
13.252 
12 .241 

12 .241 
l l . 8 i 9  

13.245 
14.139 
16.570 

19.188 
16.887 
14.874 
13 .271 
12.227 
11.871 
12.239 
13.749 
14.747 
16.5E1 

21.644 
19.152 
16.856 
14.847 
13.250 
12.213 
11.863 
12.238 
13 .253 
14.155 

21.602 
19.115 
1 6 .  fl 24 
14.820 
13.229 
12.198 
11.856 
12.237 
13.758 
14.764 

V I h F 1  

DV 1 

14.444 
12 .459 
10.783 

9.500 
8.694 
8.423 
8.694 
9.464 

10.652 
12 .164 

14.412 
12.432 
10 .761 

9.484 
8.684 
8.417 
8.693 
9.461 

10.658 
12.174 

16.588 
14.380 
12.405 
10.139 

9.468 
8.673 
8.411 
8.692 

10.665 
9.470 

16.551 
14.340 
12.378 
10.118 

9.452 
8.662 
0.406 

9.474 
0.691 

10.672 

ov 1 



TABLE XIV 

ECATE 

6 0 6 1  
183 

6094 
150 

6144 
1cc  

6194 
5 C  

6244 
C 

Y 

T I  I M E  

6 140.0 
6150.0 
6160.0 

6ldO.0 
6170.0 

6 190.0 
62CO.0 
62 10.0 
6220.3 
6 2  30.0 

6170.0 
61dO.O 

6ECO.O 
61JO.Q 

6 2  10.0 
6220.0 
6230.0 

6250.0 
6240.0 

62(20.0 

6220.0 

6240.0 
62 30.13 

ti'O.0 

6210.9 
6 2  30.3 
6270.0 

6 3  IO. 3 
b3CO.O 

62 ,O.Q 
h ?  70.3 

62 r i l .  5 

b ? m . n  

63.0.0 
6 3 IO. (! 
63 10.0 
6 3 5 0 . 0  
651O.O 

631;0.r, 
63.,0.n 

b 3 i 0 . n  
6330.0 
6340.P 
6 3 10. ( 1  

6 3  10.0 
03:o.I- 

64..0.C 
6 4  10.0 

t j m . 2  

6 3  ;n.p 

-3 
w E C A T E  T I l M F  O V  SIJN 

cv  SUM 

23.02 
7c.92 
19.10 
17.6s 
16.65 
16.16 

16.81 
l b . L 3  

19.25 

2 3 . b l  
21.63 I 

1d.11 
13.71 

16.94 t 

1b.Lb 
16.13 
l b . 5 5  + 

11.41 
1H.69 

?1.29 
23.76 I 

19.61 
1d.UO 
16.Yl  
1 9 . 2 4  
I b . 1 1  

1 7 . 4 ' 1  
1.6.52 

l n . 6 8  

? 3 . 1 1  
2 1 . 3 4  
1 '4 .63  
I 8 . L . l  e 

l O . / l  

1b.b:j 

16.U4 * 
1b.511 

10.611 
11.34 

. 

17.115 t 

t 

23.b6 
? 1 . 5 ' J  
lG.59 
1<.u1 

16.19 
lb.U7 
1 6 . 4 3  4 

! I . J d  
1t3.67 

lb.oc> 

t 

C Y 2  

7.70? 
7.69t: 
7.694 
7.691 
7.689 
7.687 
7 . 6 t l C  
7.6Ot. 
7 . 6 8 t  
7.607 

7.6'1C 
7.696 

7 . 6 8 5  
7.682 
7.67': 
7 . t 7 P  

7 . 6 7 ~  
7.677 

7 . 6 7 t  
7.677 

7.682 
7 . 6 7 6  

7 . t b ;  
7 . t b :  

7. t57  
7. h 5 4  

7 .h5! 
7 .651 

7.645 
1 . L 4 6  

7 . 6 4 5  
7.64C. 

7 . 6 4 1  
7.655 

7 .h4C 
7 . 6 4 4  

7 . 6 3 r  
7 . t 3 C  
7.635 

7 . 6 3 '  
7 . ~ 3 '  

7.63t 

I'V 7 

- Continued. TABULAR DATA  FOR TRAJECTORIES FROM 1 . 1  EARTH RADII CIRCULAR 

PARKING ORBIT TO 1 . 1  NEPTUNE RADII  CTRCULAR  PARKING ORBIT 

VlUF2 

6.137 
6.159 

e.  I08 
6.120 

6.094 
6.130 

6.091 
6.CYO 
6.091 
6.093 

6.105 
6.129 

6.0n7 
6.773 

6 . C 3 b  
6.C63 

6.052 
6.055 

6.0>3 
6.051 

6.044 
6.072 

6 . J i 9  
6.015 
t .Cd5 
5.Y98 
5 * ' 4 9 4  
5 . 9 9 3  

5. > 9 6  
5.993 

6.G17 

5..7/3 
5.997 

5. 4 3  3 

5. q * 2  
5.449 

5 . 9 5 u  
5.cl37 
5.738 
5 . 9 4 1  

5.962 
5 . l 3 7  

5.5u4 
5 . S l 8  

5.8Y3 
5 .Qd7 
5.P83 
5.'4H? 

5. a 6 6  
?.ne3 

V I L t 2  

P H I 2  

42.913 

42.082 
42.451 t 

41 .813  
4 1 . 6 4 4  
4 1 . 5 8 0  
41.622 
41.167 
42.013 
42.357 

43 .441  
47.947 
4 ? . 5 4 3  
42.235 

41.927 
4 7 . 0 2 9  

41.931 
42.03q 

47.5611 
42.250 

4 3 . 9 4 4  
4 3 . 4 4 q  
47.044 t 

4 7 . 1 3 h  
4 2 . 5 3 0  

42 .433  
42.428 

4? .542 
47.755 * 
47 .uh t l  I 

44.44'3 t 

4 3 . 9 5 3  

43.7311 
43.547 

4 2 . 9 3 1  
47.n32 

41.436 
43.047 
43.26? t 

4 3 . 5 7 7  

4 4 . 9 5 ;  t 

4 4 . 0 5 1  
4 4 . 4 5 9  

43.747 
43.536 
4 3 . 4 3 6  
4 3 . 4 4 2  
43.554 
43.771 
44.069 

P P I 2  

t 

t 

ALPbA7 

14.6bH 
74.125 

73.395 
73.703 

7 3.1Y4 
13.0Y3 
73.0dR 
75.174 
13.747 
7 5 . 6 G b  

74.713 

7 3 . 6 h l  

73 .061 
73.310 

72.932 

7 2 . 9 4 7  

73.310 
7 5 . C 9 Q  

1 4 . 4 5 6  
13.85rl 
7 5 .  3 a 5  
13.032 
7 2 . 7 ~ 9  

74.130 

7 2 . 8 ~ 7  

I 2 . h l ?  
1 2 . h 5 1  

71.667 
12 .813 
1 3 . C 4 6  

74.185 
73 .5k1  
13 .154  
1 2 . 7 4 8  
7 2 . 5 0 4  

71.727 
12.365 

12.363 

72.76 7 
12.531 

/3.93t l  
73.209 

7 2 . 4 5 9  
I L . 8 l H  

7L.713 

72.036 
7 2 . C 7 "  

1 2 . Q Y 4  
72.244 
I2 .4d4 

A L P H A ?  

VEL2 8 F T A  

4 . 6 7 1  114.C40 
4 .706  123.900 
4.733 133.  760 
4.751 143.t.20 
4 .  762 15 3.4110 
4 .764 l h 3 . 3 4 0  

4.745 1R3.060 
4 .  723 1 9 ~ . 9 2 3  
4.693 ?02.780 

4.613 119.622 
4 .646  12q.432 
4 . 6 7 3  131.442 

4.70H 15r1.\>62 
4.  694  140.202 

4.113  159.322 

4 . 7 0 0  17'1.t42 
4 . 7 1 1  169.782 

4 . 6 d l  1 f l , ? . ' J O L  

4.759  174.200 

4.654 194. 362 

4.538 1 1  '.?22 

4 . 5 V b  13'1. 6 4 2  
4.571  121.7U2 

4.619 1451.552 
4.633 15.!. 367 

4 .536  17 ,.302 
4.639 16'1. 2 2 2  

4.625  173.542 

4 . 5 8 3  19't.oh2 
4.601 lHd .HQ3;  

4.464  111.721 

4.525 13 .V41 
4.497  121.I)dl 

4.545 1 4 d . H U 1  
4.559 1 5 i l . h b l  
4. 563 lb.,.521 
4.563 1 7 ' . 3 d l  
4-55: l R ~ ~ . ? 4 1  
4.533 19u.  101 
4 .536  194.961 

4.425 121. 38!1 
4 . 3 J ?  111.520 

4.452 131.740 
4.473 141.1'31, 
4.4117 15'l.?hU 
4 . 4 3 3  163.12;~ 

4.46. '  I d \  . 5 4 v  
4.461 19.1.400 
4 .434  20 1.160 

VEL2 t i t T 4  

4 . 4 9 k  17..bHJ 

E C C F  

0.964 
0 .967  

0.962 
0.961 
9.960 
0.959 
0.959 
0.960 
0.961 
0.962 

0.965 
0.961 

0.961 
0.962 

0.959 
0.959 

0.959 
0.959 

0.960 
0.961 

'3.067 
9.964 
3.962 
3.960 

9.958 
0.958 

0.959 
0.960 

0 .959  

9 . 9 5 ~  

7.9613 
3.966 

0 .961 

3. 958 
3 .357  
0.157 
0.757 
0 . Q 5 H  
3.96cI 

0.959 

1.966 
0.963 

0.156 
0.qb.l  

0.957 
0.956 
0.756 
0 .951 
3.958 
0.959 

E C C E  

RHIO 

2.426 
2.313 
2.195 
2.073 
1.941 
1.818 
0.997 

0.95 3 
1.982 

0.912 

2.357 
2.468 

2.741 
2.120 

1.867 
1.995 

1 .ooo 

0.965 
0.989 

0.928 

2.471 
2.360 
2.744 
2.122 
1.997 

0.999 
1.RbR 

0.989 

9.927 
0.  9 6 4  

2.415 
2.363 
7 . 7 4 b  
7.174 
1.998 

n .  99'3 
1.969 

0 . 9 R q  
0 . 9 6 4  
,I. 92 7 

? .479 
2.366 
2 . ? 4 R  
7.126 
2.000 
l . H l 1  

0.988 

0.927 
0.964 

R M I O  

n . q w  

VEL1  ALPHAl P H I 1  

41 . t58  26.A38 -21.480 
41 . t62  ?1.708 -30.112 
41 . t65  16.644 -40.375 
41 . t67  11.645 4 -52.656 
41.668 6.711 -61.251 
4 1 . t 6 8  1.838 s -83.579 
41 . tb8  -3.976 + 255.647 
4 1 . t b 6  -7.735 244.036 
4 1 . t 6 4  -12.445 230.559 
41 . t63  -17.110 21'2.335 

41.651 28.693 4 -18.695 
41.655 23.543 -26.835 
41.658 18.459 -36.457 
41.660 13.440 -47.9tR 
41.662 8.485 -C1.741 
41.662 3.592 4 -17.531 
4 1 . t 6 2  -1.241 4 ? 6 5 . 6 5 6  
4 1 . t 6 1  -6.019 245.463 

41 . t56  -15.427 223.14? 
41 . t59  -1'7.746 235.158 

4 1 . t 4 3  28.625 * - 1 t . 7 7 E  
41. t47  23.482 "6.924 
4 1 . t 5 0  18.404 1 - 3 6 . 5 5 5  
41. t52  13.390 - 4 t . 0 5 5  
41. t53  8.439 -61.866 
41.654 3.550 4 -77.675 
41.654 -1.281 4 265.516 

41.651 -19.783 235.040 
41.653 -6.057 2'5.331 

41.648 -15.464 i23.04C 

a 

4 

. 
41. t35  2P.556 -18.864 
41 . t39  25.420 4 -27.015 
4 1 . t 4 2  16.347 4 -36.656 
41 . t44  13.339 -Lt..213 
41.645 11.392 - t 1 . 9 9 t  
41 .646  3.506 -71.817 
41.646 -1.322 265.371 
41.645 -h .096  245.194 

41.640  -15.503 222.134 
41.t42  -15.821 234.91e 

41 . t27   20 .481  1 -1P.951 

41.t34  1t l .290 -1-6.160 
41.031  23.357 -27.1C5 

41.636 13.286 -4b.332 
4 1 . t 3 7  n . 3 4 4  -c2.131 
41 . t38  3.462 t -75.965 
4 1 . 6 3 A  -1.364 2 t 5 . 2 2 1  
41.637 -6.137 4 2 4 5 . 0 5 3  
4 1 . t 3 5  -13.861 4 ~ 3 4 . 7 9 3  
41.632 -15.543 L i 1 . 8 2 4  

VFLl   ALPHAl  1 P H I 1  
i 

V I N F l  

20.212 
17.814 
15. t 6 6  
13.S78 
12.5S2 
11.952 
12.3 27 

14.133 
12.810 

15.e48 

21.111 
18.647 
16.359 
14.467 
12.9.2 
12.0S6 
11.917 

13.556 
12.453 

15.187 

2 l . O i 2  
18.612 
16.369 
14.443 
12 .9 t4  
12.583 
11.910 
12.451 
13.559 
15.194 

21.C32 
18.577 
16.339 
14.418 

12.3 i o  
12.545 

11.9C3 
12.451 

15.2C1 
13.6C3 

20.552 
18.542 
16.3C9 
14.353 

12.0L.7 
12.Y26 

12 .451 
l l . d S 7  

13.608 
15.210 

V I h F 1  

DV 1 

15.312 
13.222 
11.410 

9.961 
8.960 

8.541 
9.127 

10.164 
11.561 

13.940 
16.111 

12.021 
10.432 

8.585 
9.261 

8.451 

9.738 
8.854 

11.016 

16.016 
13.910 
11.996 
10.413 

9.246 

8.446 
8.853 
9.741 

1 1.022 

16.041 

11.971 
13.880 

10.393 
9.231 

8.441 
8.565 

8.853 
9.744 

11.028 

16.005 
13.849 
11.945 
10.372 

9.216 
8 -5  56 
8.437 
8.853 
9.748 

1 1 . ~ 3 6  

DV1 

8.477 

8.575 



TV; 

I . h41  
7 . 6 3 6  
7 . 6 3 1  
I .h2 I 
7.bZ' 

7 .  " 2 :  
7 . h ) .  

7 . 6 2 2  
I .&. ,?< 

7 . h 2 .  

7 . 6 2 .  
1 . 6 2  2 

7 . 6 1 ' .  
7 .61 ' .  
7 . 6 1 ;  
7 . 6 1 1  

7.51C 
7.61C 
7.(>1 I 

7 . t l l  
7 . t 1 7  

7.COt 

7 .:cc 
7 . h U !  

I . 5 4 ' .  
7 . 5 9 t  

7.W. 
7 .  ? ( I  1 

7 . 'I S 5 

7 . t O L  
1 .591.  
7 . 5 9 4  
7 .  5 9 1  
7.Lld;. 
7 . 5 R I  

7 . 5 0 L  
7 . 5 e t  

7 . 5 n t  
7.5n.1 

T . $ l r  

7 . 5 9 4  
7 . 5 8 ?  
7 . 5 8 3  
7 . 5 7 5  
7 . 5 7 1  
7 . 5 7 ' .  
7 . 5 7 4  

7 .575  
7 . 5 7 4  

7 . 5 7 6  

r v i  

i r I \ l k 2  PI  IZ 9 

5 .  l u 9  4 5 . 4 6 2  
? . " c 4  44.4h '+ 
i . 8 6 4  4 4 . 5 5 4  t 

5.8511 4 4 . 2 4 t i  
i . > I 3 4  44.:142 
? . e 3 3  4 3 . 9 4 7  
5 . n 2 1  4 3 . 9 4 )  
5. t J2 t I  44.1763 I 

5 . H 3 3  4 4 . 6 1 )  
5.H5'1 4 4 . > > ' 7  * 

c . t $ 5 R  4 7 . 9 7 , )  * 
5 . 4 5 2  4 5 . 4 7 3  
5..412 45.1145 * 
5 . 7 9 7  4 4 . 7 5 6  
5 . 7 6 7  4 4 . 5 5 ~ )  I 

' 5 . 7 1 5  4 4 . 4 5 9  
5 .  I R O  4 4 . 4 2 1  

5 .777  44.7115 f 

5 . 7 7 6  4 4 . 5 7 4  

5.7137 4 5 .   1 1 7  I 

5.dU7 4 6 . 4 t 1  
5 . 1 0 1  4 5 . V ' l l  
5 . 7 6 1  4 5 . 5 7 5  

5 . 7 5 5  45.UbL1 
5 . 1 4 6  4 5 . 1 6 3  

5 . 7 2 3  4 4 . 9 t , l  

5 . 7 2 4  4 5 . ~ ~ 7  
5 . 7 2 5  44.4711 

5 . 7 2 6  4 5 . 3 1 9  
i .  131 4L , .b14  

5 .757  4 6 . 9 ' ) ~  
5 . 7 5 1  4 6 . 4 0 3  
5 . 1 1 1  46,.Oi(L, 
5 . 0 %  4 5 . 7 7 6  I 

5 . 6 l R  4 5 . 4 7 2  .; 

5 . t 1 5  4 5 . 4 4 3  
5 . 0 1 4  4 5 . h l l  t 

5 . 6 1 7  4 5 . h 2 6  I 

5.6d2 4 6 . 1 5 3  

! i . l d f j  4 7 . 5 0 9  . 
5 . 6 U 3  4 7 . c c 5  . 
5.602 4 6 . 5 9 8  
5 .647  4 6 . 2 n ?  
5.636 4 h . 0 8 3  

5 . b 8 b  4 5 . 5 7 1  * 

t 

5 . 6 2 9  4 5 . 9 8 6  I 

5 .62b  4 5 . 9 Y 7  
C.6L5 4 6 . 1 1 7  
5.6211 4 h . 3 4 4  
5 .634  4 6 . h 7 3  

V I V F Z  P H I 2  

B L P V A ?  

7 3 . ~ 1 2  
7 3 . 6 2 b  

1 2 . 5 2 7  
1 2 .  1 6 5  
71.'31fl  
i l . 7 1 9  
1 1 . 7 4 1  
Il.tJiJi- 
1 1 . 9 5 2  
I r .  1Y5 

7 3 . 3 3 0  
7 2 . 7 1 9  
7 2 . 2 3 1  

1 1 . 6 1  I 
1 1 . 8 6 6  

1 1 . 4 7 7  
1 1 . 4 4 n  
I I . 5 J O  
7 1 . 6 5 5  
7 1 . 9 0 1  

73.0413 
7 2 . 4 2 1  
71.9261 

7 1 . 3 1 1  
l l . 5 h l  

7 1 . 1 3 4  
7 1 . 1 7 0  

7 1 . 1 9 5  
7 1 . 3 5 3  
71.603 

7 2 . 1 1 7  
7 2 . 7 4 4  

71 .6% 1 
7 1 . 2 5 1  
l U . 9 9 4  
I U .  8 5 8  
7 2 . 8 L 2  
73.8b5 

7 1 . 2 9 9  
7 1 . 0 4 5  

7 2 . 4 4 1  
71.8(17 
71.307 

7 d .  h 8 ?  
7 u . 9 3 5  

7 u . 5 4 0  
70.505 

7 0 . 7 3 2  
I G . 5 7 0  

7 0 . 9 8 9  

ALPHA2 

4 . 3 2 0  1 1 1 . 8 1 9  
4 . 3 5 3  121 .579  
4 . 3 8 1  l 3 i . 5 3 7  

4 . 4 1 6  1 5 1 . 2 5 9  
4 . 4 0 L  1 4 1 .  397 

4 . 4 1 1  161 .114  
4 . 4 1 3  1 1  . , I 1 4  
4.4LitS l B : . H j J  
4 . 3 8 9  1 9 '  . h 3 4  
4 . 3 0 2  2 0  I .  5 2 9  

4 . ? 5 0  11, ' .111 
4 . 2 8 3  121.'37H 
4 .311  1 3 1 . 8 3 U  
4 . 3 3 2  1 4 1 . 6 9 ~  
4 . 3 4 6  151.55t r  

4 .34 ' )  171 .278  
4 .351  161 .41H 

4 .338  1 8 1 . 1 3 d  
4 . 3 1 9  1 9 3 . 9 9 8  
4 . 2 9 2   2 0  I .  ~ 5 n  

4 . l d O  1 1 2 . 4 1 1  
4 . 2 1 4  1 2 2 . 2 7 7  
4 . 2 4 2  1 3 ? . 1 3 7  
4 . 2 6 3  1 4 1 . 4 9 7  
4.?77 1 5 1 . 8 5 7  

4 . 2 8 0  1 7 1 . 5 7 7  
4 . 2 8 3  l h 1 . 7 1 7  

4.26V 1 8 1 . 4 3 7  
4 .25u  1 9 1 . ? 9 7  
4 . 2 2 3   7 0 1 . 1 5 7  

4 .112 1 1 7 . 7 1 6  
4 .146 1 2 2 . 5 7 1  

4 . 1 9 5  142 .297  
4 . 1 7 4  1 3 2 . 4 3 7  

4 . 2 0 9  1 5 7 . 1 5 6  
4 . 2 1 5  1 6 1 . 0 1 7  
't .Zl2 1 7 1 . 8 7 7  
4 . 2 0 2  181 .737  
4 .  1 8 3  191 . 596  
4 .155  2 0 1 . 4 5 6  

4.045 1 1 3 . n 1 6  
4 . 0 7 9  12? .076  
4 . 1 0 7  13). 7 3 6  
4.12U 1 4 ) .   5 9 6  
4 . 1 4 2  1 5 2 . 4 5 6  
4 . 1 4 8  162 .316  
4 . 1 4 6  1 7 2 . 1 7 6  
4 .   1 3 5  1 8 2 . 0 3 6  
4 . 1 1 6  1 9 1 . 8 9 6  
4 . 0 8 9  2 0 1 . 7 5 6  

V t L 2  H F T A  

E C C t  

0.965 
0.q6; 
D.46"  
3.958 
0.'256 
r1.956 
fl.456 
0 . 7 5 6  

1.9511 
3 .157  

D . ? 6 l  
0 . 9 6 4  

7 . 1 5 7  
0.151 

0 . 3 5 6  
3.q55 
q. q 5 5  
0 . 4 5 5  
0 . 9 5 6  
9 . 9 5 8  

0 . 9 6 4  

0 . 9 5 8  
3 . 9 5 6  
0 . 9 5 5  
1 . 9 5 4  
0 . 9 5 4  
0.955 

0 . 9 5 7  
0.956 

0 . 9 6 3  
0 . 9 6 0  
0 . 9 5 8  
0 . V 5 6  
0 . 9 5 4  
0 . 9 5 4  

0.954 
0 . 9 5 4  

0 . 9 5 5  
0 . 4 5 6  

0 .963  
0.960 
0.V57 
0 .955  
0 . 9 5 4  
0 . 9 5 3  
0 . 9 5 3  
0 . 9 5 3  
0 . 9 5 4  
0 .Y56  

E C C E  

0 . 9 6 1  

r l w ~  n 

2.4R1 
2 . 3 6 8  
2 .251  
2.128 

0 . 9 9 9  
1 . 8 7 2  

0 . 9 8 0  
0 . 9 6 3  
0.926 

2 . 4 8 4  
2 . 3 7 1  
2 .253  
2 .13 ' )  
2 . 0 0 3  

r1.099 
1 . 4 7 3  

r1.98S 
0 . 9 6 3  
0.926 

2 . 4 8 7  
2 . 3 7 4  
2 . 2 5 5  
2 .132  
2 . 0 0 5  

0 . 9 8 8  
0 . 9 9 9  

0 . 9 2 5  

2 .489  
2 .376  
7 .257  
2 . 1 3 4  
2 .006  
1 .876  
0 . 9 9 9  

0 . 9 6 2  
0 .925  

2 . 4 9 2  
2 . 3 7 8  
2 . 2 5 9  
2 . 1 3 5  
7 .007 

0 . 9 9 9  
0 . 9 8 7  
0 . 9 6 2  
0 . 9 2 4  

RH1 D 

7.007 

1 . ~ 7 4  

0.  9 6 3  

0.  w n  

1 . ~ 7 7  

V E L l   A L P H A 1  m P H I 1  
t 

4 1 . t 2 O  2H.416 a -15 .04C 
4 1 . 6 2 3  2 3 . 2 9 3  - 2 7 . 2 0 0  
4 1 . t 2 6  1 8 . 2 3 1  - 3 6 . 8 6 8  
4 1 . t 2 8  13 .233  - 4 0 . 4 5 4  
4 1 . 6 3 0  8 . 2 9 5  -02 .27C 

4 1 . 6 3 0  - 1 . 4 0 8  2 t 5 . 0 6 6  
4 1 . t 3 0  3 .415  - 7 t . 1 1 7  

4 1 . 6 2 9  - 6 . 1 7 9  24e.9CE 
4 1 . t 2 7  -1U.903 234 .664  
4 1 . 6 2 4  - 1 5 . 5 8 5  1 i 2 . 7 1 2  

4 1 . t 1 3   2 d . 3 4 5  - 1 5 . 1 3 1  

4 1 . 6 1 9   1 8 . 1 7 2  - 3 6 . 9 7 e  
4 1 . 6 1 6  23 .228  -27 .304  

. 
4 1 . 6 2 1   1 3 . 1 7 8  - 4 d . 5 ~ 0  
41 .622  e . 2 4 4  - t 2 . 4 1 3  

4 1 . 6 2 3  -1 .453  i t 4 . 9 0 6  
4 1 . 6 2 3  3.368 - 7 e . 2 7 4  

4 1 . 6 2 2  - b . 2 2 3  2 L t . 7 5 e  
4 1 . t 7 0  - 1 0 . 9 4 6  2 3 4 . 5 3 2  
4 1 . 6 1 7  -15.628 I 2 2 2 . 5 9 7  

* 
4 1 . 6 0 6  2 e . 2 7 3  -19 .224  
4 1 . 6 0 9  2 3 . 1 6 1  - 2 7 . 4 0 5  
4 1 . 6 1 2  1R.111 4 - 3 7 . 0 9 1  
4 1 . t 1 4  1 3 . 1 2 2  - 4 @ . 7 P 9  
4 1 . t 1 5  0 . 1 9 2  - t 2 . 5 6 1  
4 1 . t 1 6  3.319 -7E.436 

4 1 . 6 1 5  -6 .268  248.605 
4 1 . t l 6  - 1 . 4 9 9  264 .742  

4 1 . t 1 3  - 1 3 . 9 9 0  234 .396  
4 1 . 6 1 0  - 1 5 . 6 7 3  2 1 2 . 4 7 9  

I 

4 1 . 5 9 9  2 8 . 2 0 1  - 1 9 . 3 1 7  
41.602 2 3 . 0 9 4  - 2 7 . 5 0 9  
4 1 . 6 0 5  18 .050  -37.2C7 
4 1 . 6 0 7  13 .065  - 4 t . 8 4 2  
4 1 . 6 0 8  8 .139  - 6 2 . 7 1 3  
4 1 . t 0 9  3.269 - i @ . 6 0 3  

4 1 . t 0 8  -b .314  2 4 8 . 4 4 7  
4 1 . 6 0 6  - 1 1 . 0 3 6  234 .257  
4 1 . 6 0 3  - 1 5 . 7 1 9  222 .359  

4 1 . t 0 9   - 1 . 5 4 7  264.573 

4 1 . 5 9 2  2 8 . 1 2 6  - 1 9 . 4 1 5  
4 1 . 5 9 6  2 3 . 0 2 7  - 2 7 . 6 1 5  
4 1 . 5 9 8  1 7 . 9 8 7  - ? 7 . 3 2 6  
4 1 . 6 0 0  13 .007  -48 .979  
4 1 . 6 0 2  8 .085  - t2 .869 
4 1 . 6 0 2  3 .218  - 7 t . 7 7 4  
41 .602 - 1 . 5 9 6  1 2 6 4 . 3 9 9  
4 1 . 6 0 1  -6 .362  2 4 k . 2 8 6  
4 1 . 5 9 9  -11 .083  234 .115  
4 1 . 5 9 6  - 1 5 . 7 6 6  222 .230  

V E L l   A L P H A 1  I P H I 1  

V I N F l  

2 0 . 5 5 2  
18 .5C6  
1 6 . 2 7 8  
1 4 . 3 6 8  
12 .9C7  
1 2 . 5 4 5  
11 .852  
1 2 . 4 5 1  
1 3 . 6 1 4  
15 .220  

2 0 . 9 1 2  
1 8 . 4 7 1  
16 .748  
14 .342  

12 .C32  
1 2 . 8 8 7  

12 .452  
1 1 . A e 6  

1 3 . 6 2 0  
1 5 . 2 3 0  

2 0 . 8 7 1  
1 8 . 4 3 5  
1 6 . 2 1 7  
1 4 . 3 1 7  
1 2 . 8 0 8  
1 2 . 0 2 0  

1 2 . 4 5 4  
13 .627  
1 5 . 2 4 1  

2 0 . 8 3 1  
18. ?S8  

1 4 . 2 9 1  
16 .185  

1 2 . 8 4 9  
1 2 . 3 0 8  

1 2 . 4 5 6  
1 1 . 8 7 7  

1 3 . 6 3 4  
1 5 . 2 5 3  

2 0 . 7 8 9  
18 .362  

1 4 . 2 6 6  
16 .154  

1 2 . 8 3 0  
11 .956  
1 1 . 8 7 3  
12.459 
1 3 . 6 4 3  
1 5 . 2 6 6  

V I N F l  

l l . d e 1  

DV1 

1 5 . 9 6 9  
13 .818  
1 1 . 9 2 0  
1 0 . 3 5 2  

9.202 
8.546 
8.432 

9 . 7 5 3  
11 .043  

15 .933  
13 .788  
1 1 . 8 9 4  
1 0 . 3 3 2  

9.187 
8.537 
8 .428  
8 . 8 5 4  
9.757 

11 .052  

1 5 . 8 9 7  
13 .756  
11 .868  
10.311 

9.172 
8.528 
8.425 
8.855 
9 .763  
11.061 

1 5 . 8 6 1  
1 3 . 7 2 5  
1 1 . 8 4 2  
10 .291  

9.157 
8.519 

8.857 
8 . 4 2 1  

9 . 7 6 9  
1 1 . 0 7 1  

15 .825  
1 3   - 6 9 4  
11 .816  
10.270 

9.143 
8.510 
8.418 
8 . 8 5 9  

1 1 . 0 8 1  
9.775 

DV1 

n. 853 



TABLE XIV. - Continued. TABULAR DATA FOR TRAJECTORIES FROM 1.1 EARTH RADII CIRCULAR 

F C A T E  T T I M C  

1, 
1 

cvi. 

7 . 5 e j  
7 . 5 7 7  
7.57; 
I .  56"  
I .  561. 

7.563 
I .  s h 4  

7.56'  
7 .<h4 
7 . 5 b L  

1 . 5 7 ,  
7 .5bC 
7 . j b 1  
7 . 5 5 7  
1.55'  
7.55 4 

7 . 5 5 ?  
7.55' 
7 .551 
7 . c 5 ?  

7 . 5 t ,  

7 . 5 5 1  
1 . 5 > ,  

7 . 5 4 1  
7 . 5 4 4  
7 . 5 4 . '  

7 . i 4 ,  
7 . 5 4 1  

7 . 'I 4 1 

7 . 5 4 '  

7 . 5 4 L  
7 . 5 5 ,  

7.537 
7 . 5 4 ( '  

7 . 5 3 s  

7 . 5 3 <  
7 . 5 3 '  

7 . 5 5 7  
7 . 5 3 :  
7.53,- 

[ V i  

PARKING ORBIT TO 1.1 NEPTUNE RADII CIRCULAR PARKING ORBIT 

E C C E  

P.962 
7.959 
3.957 
3.955 
3.953 

0.952 
0.052 

n.953 
0.954 
0.955 

n.952 
0 . 0 5 9  
0.956 
1.954 
0.153 
a. 952 

0.1352 
1.452 

0.753 
9.955 

3.961 
U.958 
0.055 

1.952 
3.453 

3.151 
0.051 

,>. 9 5 3  
7.952 

1.054 

0 .961 
0 .056  
C . 9 5 5  

*a. 9 2  1 
0 .051 
6.051 
3.151 

3.954 

E C C F  

n. 9 5 3  

0.~451 

R M l D  

2.495 
2.3fl1 
2.261 
2.137 
7.009 

Q.999 
0.987 
0.962 

1 . ~ 7 0  

n. 924 

2.498 
2.3H3 
2.263 
2. I 3 9  

1.87H 
5.991 
'1.987 

0.023 
0.961 

2.509 
Z . 3 8 5  
2.?65 
2.140 

1.019 
0.999 

,l. 96 1 
P. 967 

0.923 

2.503 
2.3R6 
2 .767  
2.147 
7.012 
1.680 
0.999 
1.987 
7 . 9 h l  
0.92? 

R M 1 1 7  

2.010 

2.011 

VELl  ALPHA1 P H I l  

41.586 28.052 -151.513 
41.589 22.958 -27.723 
41.592 17.923 -37.448 
41.594 12.948 -4S.119 
41.595 8.029 -63.030 
41.!96 3.166 -7e.950 

41.595 -6.411 248.12C 
41.596 -1.646 264.221 

41.590 -15.815 4 iZ2 .111 
41.593 -11.132 233.969 

41.580 27.976 -19.614 
41.583 22.889 -;7.831 
41.586 17.859 -37.572 

41.589 7.973 -63.194 
41.588 12.8R8 -4S.263 

41.590 3.112 -79.13C 
41.589 -1.698 264.039 
41.588 -b.461 247.951 
41.586 -11.182 1 i 33 .821 
41.584 -15.865 i21 .983 . 
41.574 21.900 -19.716 
41.517 21.818 -21.944 
41.5flO 17.793 4 -37.7CC 
41.582 12.826 -15.410 
41.583 7.915 -63.363 
41.583 3.057 -79.315 
41.583 -1.750 263.853 
41.582 -6.512 * i47.77E 
41.580 -11.233 233.669 
41.578 -15.917 221.852 

41.568 27.823 -39.82C 
41.571 22.747 -28.059 
41.574 17.727 4 -37.831 
41.576 12.764 -49.561 
41.577 7.857 -63.535 
41.578 3.001 -79.503 

41.575 -11.285 233.515 
41.576 -6.565 247.6C2 

41.372 -15.970 i;1.719 

41.577 -1 .804  2t3 .662 

. 
VELl  ALPt iAl  P H I l  

V I N F l  

20.748 
18.325 
16.123 
14.240 
12.811 
l l . 9E4  

12.462 
11.869 

13.652 
15.279 

20.707 
18.289 

14.214 
16.'*51 

12.791 
11.973 
11.H65 
12.466 
13.661 
15.243 

20.065 
18.252 
16.C59 
14.1E8 
12.772 
11.S62 
11.862 
12.470 

l5.3C8 
13.671 

20.  h23 
18.215 
16.057 
14.161 

11.950 
12.753 

l l . f l 5 9  

13.he2 
12.415 

15.323 

V I N F l  

O V l  

15.788 
13.662 

10.250 
11.790 

9.128 
8.502 
8.415 

9.782 
8.861 

11.092 

15.751 
13.631 

10.229 
11.763 

9.113 
8.493 
8.413 
8.864 
9.790 

11.104 

13.599 
15.714 

11.737 
10.208 

9.098 
8.484 
8.410 
8.867 

11.116 
9.798 

13.566 
15.676 

11.710 
10.187 

9.084 
8.476 
8.408 
8.871 
9.807 

11.128 

DV 1 



?2.10  * 
7 d . 1 1  
1 C . 4 2  + 

17.12 
16.29 * 
1>.99 + 

l t , . c j  

l n . 1 4  
l b . 9 7  I 

1 Y . b 4  * 
* 

20.78  
22.oh II 

18.Y7 + 
1 7 . 5 7  * 
11> .>2  
1 b . 0 2  + 
16.u7 * 
16.64 * 
11.67 * 
19.u5 

; 2 . d l  + 
7Ll. 74 + 

10.44  t 

1 7 . 4 9  * 
16 - 4 5  
10.00  t 

l l , . U ' >  t 

15.63  
1 7 . b 6  
l J . 0 0  * 

7i. I I 4 

7 0 . 7 9  8 

1n.rc 
17.46 
l h . 4 7  
15.%J 
16.L4 
1 6 - 6 2  4 

17.66 t 

19.06 

2 2 . 1 2  
7L.66  
l d . 8 7  
1 7 . 4 3  
1 b . 4 4  
15.97 * 
l b . 0 3  t 

16.62 + 
11.66 
1J.Ub 

t 

t C d T E  T T I M F  C V  SUP 

i: ' j  i 

7.605 
7.6CC 
7 . 5 9 6  
7.59' 
7 . 5 9 1  
7 . 5 9 c  
7.585 
7.59C 
7 . 5 9 1  
7 . 5 9 2  

7 . 6 C C  
7 .c74 
7.505 
7 .546 
7 . 5 8 4  
7 .582 

7 .582 
7 .58? 
7 . 5 8 4  

7.523: 
7 . 5 8 6  

7 . 5 7 t  
7 .575 
7 .572 
7 . 5 7 1  

7 . 5 7 1  
7.51C 

7 . 5 7 1  
7 - 5 7 ?  

7 . 5 7 7  
1 . 5 1 1  

7 . 5 6 4  
7.567 

7 . 5 6 1  

7 . 5 5 5  
:.56C 

7.56C 
7 . 5 6 1  
7.562 

7 . 5 6 1  
7 . 5 6 1  

7 .556 
7 . 5 5 ?  
7 . 5 5 1  
7 . 5 4 5  
7 .545 
7.545 
7 . 5 5 c  
1 . 5 5 2  

O V 2  

7.582 

VIYFZ 

5 . 7 3 4  
5.756 

5.71 7 
9.10s 

5.692 
5.696 

5 .690  
5 .692  
5.696 
5 . 7 0 7  

5.708 
5 . 1 3 3  

5.6b9 
5 . 6 1 5  
5 - 6 6 5  
5.600 
5.657 
5.658 
'1.661 
5.667 

5.6H5 
5.660 
5.641 
5.626 
5.617 
5.611 
5.6Utl 
5.609 
5.613 
5.619 

5.638 
5.613 
5.593 
5.5.19 

5.563 
5.569 

5.561 
5.562 
5.566 
5.573 

5.592 
5.567 
5.547 
5.532 
5.523 
5.517 
5.514 
5.516 
5 .520 
5.527 

V I V F 2  

P H I 2  

46.499 
46.057 
45 .711 
4 5 . 4 6 1  
45 .329 + 

45.299 
4 5 . 1 7 7  

45 .052 
45 .562 

46 .241 

47.028 
46 .553 
46 .171 + 
45.889 
45 .712 
45.642 
45.682 
45 .829 
46.002 
46.437 I 

47.546 + 

47.065 
46.683 
4 6 . 4 0 1  t 

46.225 

46.197 
46.157 

46 .347 
46 .602 
46 .959 

48.059 
47.579 
47.197 
46.916 

46 .673 
46.740 

46 .714 
46.865 c 

41.122 
47 .482 

48.572 
48 .094 
47 .713 
47.432 
47 .256 
47 .190 t 

47.233 
47.385 
47 .644 t 

48.006 

PHI2  
. 

ALPHA2 

72.431 

7 1 . 1 8 1  
71 .474 

13 .726 
7 1 . c o o  

71.077 
70.953 

11.295 
71 .607 

72 .460 
71 .865 
71 .402 
1 1 .064 
70 .842 
7 0 . 7 2 9  
70.720 

70 .996 
( 1 . 7 7 6  

72 .149 
71.552 
71.08h 

70 .522 
10.745 

70.409 
70.401 

7 0 . 6 8 1  
10.493 

70.966 

71.835 
71   -233 
10 .763 
1 0 . 4 2 1  
70.197 
70.084 
lU .077 
70 .170 
7 0 . 3 6 1  
76.650 

70.908 
71.516 

70 .435 

6 9 . 8 6 5  
70 .090 

69.752 
69 .746 
b 9 . 8 4 1  
70 .036 
70 .328 

ALPHA2 

7 1 .8au 

70.810 

VEL2 B E T A  

4.186 128.720 
<.156 118.860 

4.210 138.580 
4.227 148.440 

4.236 16e.  160 
4.236 158.300 

4.229 178.020 
4.213 187.880 
4 .182 197.'40 
4.156 207.600 

4.098 115.442 
4 .131 175.302 
4.157 135.162 
4.176 145.022 
4.188 154.882 

4.187  174.602 
4.192  164.742 

4.174  184.462 

4.124  204.182 
4.153  194.322 

4.031 115.742 
4.064 12S.602 
4.091 135.462 
4.110 145.322 

4.125 165.042 
4.122 155.182 

4.121 174.902 
4.108 184.762 
4.086 194.622 
4.057 294.482 

3.966 116.041 

4.025 135.761 
3.999 125.901 

4.045 145.621 
4.056 155.481 
4.060 165.341 

4.042 185.061 
4.055 175.201 

4.021 194.921 
3.992 204.781 

3.902 116.340 
3.935 126.200 

3.980 145.920 
3.961 136.060 

3.992 155.780 
3.996 165.640 
3.991 175.500 
3.978 185.360 
3.957 195.220 
3.927 205.080 

VEL2 BETA 

E C C E  

0.962 
0.959 
0.957 
0.955 

0 .954 
0.954 

0.954 
0.955 
0.956 
0.950 

0 .962 
0 .959 
0.957 
0.955 
0 .954 
0.953 
0.953 
0.954 
0.955 
@ .957 

0.962 
0.959 
0.956 
0.955 
0 .993 
0.95P 
0.953 
0.953 
0.955 
0.956 

0.958 
0.961 

0.956 
0.954 

0.952 
0.953 

0.953 
0.952 

0.954 
0.956 

0.961 
0.958 

0 . 9 5 3  
0.955 

0.952 
0.952 
0.952 
0.952 
0 .953 
0.955 

E C C E  

R M I D  

2.418 
2.301 
2.179 
2 .053 

1.791 
1.923 

0 .994 
0 .973 
0.940 
0.895 

2 .461 
7.346 
2.225 
2 .101 
1.972 

0.997 
1.R41 

0.982 
0 .954 
0.913 

2.463 
2.348 
2 .227 
2.102 
1 . 9 7 1  

0.997 
1.842 

0.982 
0.953 
0.912 

2.466 
2 .350 
2.229 
2.104 
1.915 

0.997 
1.843 

0.982 
0.953 
0.912 

2.469 
2.352 
2.231 
2.105 
1.976 

0 .991 
1 .843 

0 .981 
0.952 
0 .911 

R M I D  

VELl  ALPHAl P H I l  V I N F l  

4 1 . t 0 3  24.984 -24.317 19.282 
4 1 . t 0 6  19.915 -33.409 16.978 
41.609 14.907 e -'4.28C 14.551 
4 1 . t 1 0  9.958 -57 .311 13 .323 
41.611 5.067 -72.531 12.243 
41 .611 n .231 -84.190 11.842 
41.610  -4 .554 I 254.242  12.166 

41.606  -13.989 226.5C9  14.614 
41.609  -9 .293 235.248  13.140 

41.603  -10.650 215.951  16.434 

41.597  26.811 -21.407  20.153 
41 .601 21.724 -29 .961 17.773 
41.603 16.697 -40.138 15.635 

41.607 1.966 -83.110 11.898 
41.606 6 .820 - t 6 . 8 2 5  12.555 

4 1 . t 0 6  -2.836 e 260.092 11.964 
4 1 . t 0 5  -7.590 244.4C1 12.719 
41.603 -12.301 230.825 14.9?2 
41.600 -16.975 219.516 15.743 

41.591 26.739 -21.505 20.113 

4 1 . 5 9 1  16.635 -40.262 15.605 
41.594 21.657 -30.07C 17.730 

41.599 11.672 t -52.5C1 13.825 
41 .600 6.766 - tC.9@8 12.538 
41.600 1.915 -83.285 11.888 

e 

41.605  11.730 I -52.358  13.849 

c 

41.600  -2.885 259.915  11.961 
41.598 -7.638 244.243 12.723 
41.596 -12.349 230.687 14 .041 
41.593 -17 .023 215.397 15.757 

41.585 26.666 -21.606 20.073 
41.588 21.590 II -30.182 17.7C2 
41.590 16.573 -4C.39C 15.575 
41.592 11 .614 -52.648 13.8C1 
41.593 6.711 -67.154 12.520 
41.594 1.863 I -€3 .464 11.879 
41.593 -2.935 259.741 11 .960 
41.592 -7.687 t i 44 .081 12.728 
41.590 -12.398 230.546 14.052 
41.587 -17.072 219.275 15.172 

41 .578 26.592 -21.710 20.C33 
41.582 21 .521 -20.297 1 7 . t t 7  
41.584 16.509 -40.520 15.545 
41.586 11.554 -52.798 13.716 
41.587 6.655 -67.326 12.5C3 
41.587 1.809 -83.648 11 .869 
41.587 -2.987 259.560 11.958 
41 .586 -7.738 243.916 12 .734 
41.584 -12.448 230.402 14. 63 
41.581 -17.123 219.151 15 .787 

V E L l  ALPHAl P H I l  V I N F l  

c 

c 

DV 1 

14.494 
12.508 
10.824 

8.696 
9.525 

8.395 
8.638 

10.551 
9.382 

12.051 

15   -260  
13.186 
11.385 

9.939 
8.932 

8.486 
8.437 

10.083 
9.057 

11.475 

15.225 

11 .361 
13.156 

9.919 

8.430 
8.919 

10.091 
9.061 

11.486 

13.126 
15.190 

11.336 
9.900 
8.906 
8.423 
8.483 

10.100 
9.065 

11.498 

15.154 
13.095 
11.311 

9.881 
8.893 
8.416 
8.482 
9.069 

10.108 
11.511 

DV 1 

8.484 



TABLE XIV. - Continued. TABULAR DATA FOR TRAJECTORIES FROM 1 . 1  EARTH RADII CIRCULAR 

F C d l F  

6 6 6 7  
317 

67 I 2  
2 6 7  

6 7 t 7  
2 1 7  

(1867 
1 1 1  

C V Z  

7.55c  
7.556 

7.546 
7 .543 
7.54C 
7.53cj 
7 .53s  
7 .539 

7 .542 
7 .54c  

7 .54C 
7.546 

7.536 
7 .53? 
7.53C 
7 .52s  
7.525 
7.525 
7.53c 
7 .532  

7.537 

7.526 
1 .531 

7. '2?  
7.521 
7 . " 1 ?  
7.5 IC. 

7.521 
7 . 5 1 5  

7 . 5 2 2  

1 . 5 2 "  
7 . c . I ' l  

7.c14 
7.517 

7.111 

7 .51c  
7 . 5 l C  

7 . 5 1 !  
7 . 5 1 1  

7 . 5 1 '  
7 . 5 1 L  
7.c3 1 

7 . 5 0 s  
7 .5c ;  
7.551 
7.5'11 
7.5'11 

1 .504  
7 . 5 0 2  

[ ' V i  

7 . 5 1 ~  

PARKING  ORBIT  TO 1 . 1  NEPTUNE RADII CIRCULAR  PARKING ORBIT 

VINF2 

5.521 
5.548 

5.532 
5.487 
5.477 
5.411 
5.469 
5.471 
5.475 
5.483 

5.504 
5.477 

5.443 
5.458 

5.433 
5.427 
5.425 
5.426 
5.431 
5.449 

5.467 
5.435 
5.415 
5.399 
'1.3119 
5 . 3 8 4  
5.382 
5.3113 
5. It17 
5 . 3 Y 7  

5.427 
' i . 3 i 3  
5 . 3 7 2  
5 . 3 3 7  
5.347 
5 .  -541 
5 . 3 4 0  
5. 342 
5.347 
5. 3 5 6  

5.379 
5 . 3 3 7  
5 . 4 5 1  
6.316 
5.306 
i. 3Jn 
5 . ? Y H  
5 . 3 U l  
5.1u7 
5 .  31h 

V I \ F 7  

Ptl12 

49.067 
4M.616 
48.229 
47.Y49 
47.774 
47.758 
47.753 
47 .907 
48.168 
48.532 

49.603 
49.132 
4A.747 

48.293 t 

48.467 

4R.214 
48.228 

44.693 t 

49.059 

48.430 

t 

50.12n t 

49.265 
45 .649  

4R.9dLi t 

48.1113 
4R.750 
4fl.797 
48.954 
49.719 
w . 5 8 n  t 

t 

50.167 
5 O . 6 3 1  + 

4q.7'21 
49.506 
49.334 
49.272 
49.321 + 
4 q . 4 8 0  
41.747 
50.11-3 

51.155 

5n.31n t 

50 .6Hh  

49.R57 
5C.32R 

49.796 
"4.1146 
5C.CO7 

5n.641. 8 

PHIT? 

50.775 

ALPHA2 

11. lM9 
70.573 
70. l o o  
69.754 

69 .415  
bY.528 

69 .410 
69.507 
b9.704 
70.000 

70.857 

69 .760 
10 .236  

69.411 
69.184 

GY - 0 5 1  
61.071 

oY.166 
69.366 
b9.666 

70.517 
bY.892 
69.412 
oY.061 

b13.721 
6 8 . 8 3 4  

bb . ' l lH  
b t l . 819  
69.022 
6 9 . 3 2 6  

10.171 
69.541 
69.054 

68 .477 
68.736 

68.365 
68.362 

b8.672 
on.466 

bt1.9t10 

oY.817 
6 9 . 1 2 4  
6d .693 
bas347 
bd.114 
ot3.OJZ 
6d.OVC 
ot1.135 
68.315 
hb.627 

ALPHA2 

VEL2 SETA 

3.838 116.639 

3.898 136.359 
3.070 126.499 

3.917 146.219 

3.928 175.799 
3.933 165.939 

3.915 185.659 
3.893 195.519 
3.864 205.319 

3.808 126.  798 
3.776 116.938 

3 .855  146.518 
3.H36 136.65t1 

3.667 156.378 
3.871 lhb.238 
3.866 17b.098 
3.853 183.958 
3.831 195.818 
3.891 205.678 

3.715 111.237 
3.747 127.097 
3.774 136.957 

3.806 1561.677 
3.794 146.617 

3.809 166.537 
3.805 176.397 
3.791 186.257 
3.770 19h.117 

3.929  156.079 

3.741) 205.977 

3.654 117.536 
3.6117 127.396 
3.713 137.251 
3.734 147.111 
3.746 156.977 
7.747 16h.836 

3.731 1R6.557 
3.744 176.697 

3.759 1961.411 
3.679 206.216 

3.595 117.R36 
3.628 127.696 
3.654 137.556 
7 .674  141.416 
3 . b 8 6  157.276 

3.685 176.996 
3.691, 161.1 $6 

3.650 196.716 
3.672 106.956 

3.620  ?Ob.  576 

V E L 2  b E r 4  

ECCE 

0.960 
0.951 
0.955 
0.953 

0.951 
0.952 

0.951 
0.952 

0.955 
0.953 

0.957 
0.960 

0.954 
0.952 
0.951 
0 .950 
0.951) 
0.951 
0.952 
0.954 

0.959 
0.956 
0 .Q54  
0.952 
0.950 
0.950 
0.950 
0.951 

0 .954 
0.952 

0.959 
0.956 

0 .951 
0.953 

0.950 
0.949 
0.949 
0.950 
0.951 
0.953 

0.Q55 
0.958 

0.951 
0.949 
0.949 
0.949 
0.950 
0.951 
0.953 

E C C E  

0.953 

R M I D  

2.471 
7.355 
2.233 
2.107 
1.917 

0.997 

0.911 
0.952 

2.473 
2.357 

2.108 
2.735 

1.978 
1.845 

0.981 
0.952 
0.910 

2.476 
2.359 
2 .236 
2. 109 
1.97Y 
1.846 
0.997 
0.981 
0 .951 
0.910 

2.478 
2 . 3 h l  
7.238 
2.111 
1.980 
1.2346 
0.997 

0.951 
0.900 

1.844 

0.981 

0.997 

0.909 

2.367 
2.4RO 

2.239 
2.112 
1.981 
1 .A47 
0.997 
0.980 

0 .908 
0.950 

R M I D  

V E L l  hLPHA1 P H I 1  
4 

.I 

41.573 26.516 -21.815 
41.576 21.452 4 -20.412 
41.570 16.444 4 -40.653 
41.580 11.494 4 -52.952 

41.581 1.755 4 -E3.836 
41.581 6.598 -67.5C1 

41.581 -3.040 .I 259.374 
41.580 -7.789 143.147 
41.578 -12.500 .I 230.256 
41.575 -17.176 4 219.025 

.I 

41.567 26.441 .I -21.922 
41.570 21.382 -30.531 
41.572 16.379 .I -4C.79C 
41.574 11.432 -53.110 
41.575 6.540 4 - t7 .680 
41.576 1.699 -84.029 
41.575 -3.093 .I 255.185 
41.574 -1.842 243.575 
41.572 -11.552 230.106 
41.569 -11 .229 218.897 

41.561 26.364 .I -22.031 
41.564 21.311 -?0.653 
41.567 16.312 a -4C.925 
41 .569 11.370 -53.271 
41.570 6 .481 .I -67.864 
41.570 1.643 - € 4 . 2 2 t  
41.569 -3.148 .I 25e.992 
41.568 -7.891 243.399 
4 1 . 5 6 6  -12.606 .I 229.954 
41.564 -17.284 .I 218.767 

41.556 26.287 a -22.142 
41.559 21.238 -30.777 
41.561 16.246 -41.06e 
41.563 11.306 .I -5?.436 
41.564 6.420 - f 8 . 0 5 1  
41.564 1.585 -84.426 

41.561  -12.662 i29.80C 
41.563  -7.952 243.221 

41.558  -17.340 21e.634 

41.551  26.209 -22.254 
41.554 21.165 .I -30.903 
41.556 16.177 -41.213 
41.558 11.242 -53.604 
41.559 6.359 .I -68.242 
41.559 1.526 -?.4.631 

41.558 -0.008 243.039 
41.556 -12.718 229.643 
41.553 -17.397 218.499 

VELl  ALPHA1 PHI1  

41.564  -3.205 I 25e.794 

. 

41.559  -3.262 25e.594 

.I 

V I N F l  

19. $ 9 2  
17.631 
15.514 
13.752 
12.486 

11.957 
12.740 

15.803 

19.951 
17.545 
15.484 
13.728 

11.851 
12.469 

11.957 

14.087 
15. A20 

19.910 
17.559 
15.')53 
13.7C3 

11.843 
12.452 

11.957 
12.754 
14.1CO 
15.838 

19.H69 
17.522 

1 3 . 6 i 8  
15.422 

12.435 
11.034 
11.957 
12.762 
14.114 
15.R56 

19 .@28 
17.486 
15.341 
13.654 
12.4  18 
11.826 
11.957 
12.770 
14.128 
15.875 

V I h F l  

11 .o to  

1 4 . 0 i 5  

12.747 

DV 1 

15.118 

11.285 
13.065 

9.862 
8.880 
8.409 
8.481 

10.118 
9.074 

11.524 

13.034 
15.082 

11.260 
9.842 

8.402 
8.866 

9.079 
8.481 

10.128 
11.538 

15.046 
13.003 
11.235 

9.823 
8.854 
8.396 
8.481 

10.138 
9.084 

11.553 

15.009 
12.972 
11.209 

8.841 
9.804 

8.390 
8.481 

10.149 
9.090 

11.568 

12.941 
14.973 

11.184 
9.784 
8.828 
8.384 
8.481 
9 -0 97 

10.160 
11.584 

DV 1 



EOATE T T I M E  O V  SUM 

6912  6990.0  
6 1  7COO.O 

7010.0  
7020.0 

7040.0 
7030.0 

7050.0 

7C10.0 
7060.0 

7020.0 

6962  7040.0 

70CO.O 
1 7   7 0 ~ 0 . 0  

7o7o.n 
7080. o 
1090.0 

7110.0  
71co.o  

7120.0 
7 130.0 

7012 70SO.O 
33 71CO.O 

1 1 1 0 . 0  
7120.0  
7 130.0 
7140.0 
7150.0 

7170.0  
7130.0  

71 co.n 

1062  71'10.0 

7160.0  

7 1 ~ 0 . 0  
7140.0  

72  L O .  n 

83  7150.0 

7 170.0 

7200.0 

7220.0 
72?0.0  

E C A T E  TTlMF 

f 

0 

22.45 I 

20.41 
18.66 
17.26  * 
16.31 
15.67 
15.97 f 

17.67 
16.60 

1Y.10 

22.40 
20.37 
1Y.62 
17.23 

15.86 
16.29 

16.59 
15.97 

11.67 
19.10 4 

2L.36 
2 d . 3 3  4 

lb.59 
17.20  
16 .27  * 
l % . b 4  
15.96 f 

16.29 
17.67 
19 .11  f 

22.31 
20 .29  
18 .55  
17.19 
16.25 
1S.tJ7 
15.95 f 

16.59 
17 .68  t 

14.12 

C V  SliM 

I 

* 

c v 2  

7 .SO4 
7.51C 

7.499 
7.496 

7 . 4 9 2  
7 .493 

7.492 
7.492 
7 . 4 9 4  
7 .496 

7 .501 
7 .495 
7 . 4 9 c  
7 .487 

7.484 
7.485 

7.483 
7 . 4 8 4  
7 .485 
7.488 

7.487 
7 . 4 9 3  

7.482 
7 .475 
7 .41  7 
7 .475 
7.415 
7 .471 

7.48C 
7.477 

7.475 
7.485 

7 .474 
7 . 4 7 1  

7.467 
7 .462 

7.467 
7 . 4 6 8  
7 .465 
7 . 4 7 2  

D V i  

V I N F 2  

5.340 
5.312 
5.291 

5.265 
5.216 

5.260 
5.258 
5.761 
5.267 
5.211 

5.301 
5.213 
5.252 
5 - 2 3 6  
5.226 

5.214 
5.222 
5.228 
5.239 

5.235 
5.263 

5.214 
5.198 
5 .   l d A  
5.182 
5.181 
5.184 

5.202 
5.191 

5.227 

5.176 
5.160 

5.145 
5.150 

5.143 
5.147 

5.165 
5.154 

V l N F 2  

5.221- 

5.198 

PHI2  

t 

51.674 * 
51.205 
50.830 I 

50.550 

50.370 f 

50.372 
50.534 
50.805 f 

51.150 

52.114 
51.726 
51 .351 
51 .079 
50.994 
50.R4h 
5 0 . 8 9 5  
51.063 
51.335 
51 .712 

50.380 = 

f 

52.714 
57 .247 f 

51.873 * 
51.602 * 

51.372 
51.429 

51.427 
51.592 

52 .246 * 
51.867 

53.234 * 
52.768 
52.396 
52.125 + 

51.462 
51.849 
51.Y55 
57.123 
52.3qy 
5z.7tln 

PHI2  f 

ALPHA7 

69.457 
611.819 

67 .973 
68 .326 

6 7 . 7 4 3  
67.632 
67 .631 
61 .739 
61 .951 
68.267 

69.0H8 
68.447 

67 .592 
6 7.952 

67 .366 
67.755 
6 7 . 7 5 6  
67 .365 

67.900 
6 7 . 5 8 0  

611.067 
67 .570 
6 7 . 2 0 9  
6 6 . 9 8 2  
6 b . 8 7 L  
66.873 
66 .984 
b7.202 

08 .713 

b7.527 

b7.680 
68.329 

01.180 

bb.585 
66 .479 
b6 .483 
b h .  596 

67.146 
b6.817 

66 .818 

ALPHA2 

VEL2 BETA 

3.536 110.135 
3.569 127.995 
3.596 137.855 
3.616 147.115 
3.628 157.515 
3.632 167.435 
3.627 177.295 
3.613 187.155 
3.591 197.015 
3.561 2 0 6 . ~ 7 5  

3.479 118.434 
3.512 128.294 
3 .539 136.154 
3.558 14d.014 

3.574 167.734 
3.571 157.874 

3.569 177.594 
3.556 181.454 
3.534 191.314 
3.503 201.174 

3.422 11A.733 
3.455 12x.593 
3.482 138.453 
3.502 148.313 
3.514 158.173 

.3.513 177.893 
3.499 187.753 
3.477 197.613 
3.447 207.473 

3.366 119.032 
3.400 1223.892 
3 .42 :  130.  752 

3.450 154.472 
3.446 148.  612 

3.518 168.033 

3.462 thn .332 

3.443 lR11.052 
3.457  17a.  192 

3.421 197.912 
3.391 20r .712 

VEL2 8FTA 

ECCE 

0.958 
0.955 
0.952 
0.950 
0.949 
0.948 
0.948 
0.949 
0 .951 
0.953 

0.954 
0.958 

0.950 
0.952 

0.948 
0 . 9 4 8  
0.948 
0.949 
0 .950 
0.952 

0.957 
0 . 9 5 4  

0 .949 
0.951 

0.947 
0.948 

0.448 
0.948 

0 .950 
0 .952 

0 . 9 5 1  
0.953 
0 .951 
0.949 
0 .948 
0.947 
0.947 
0 . 9 4 8  

0 . 9 5 1  
0 .949 

ECCE 

R M I O  

2.364 
2.482 

2.241 
2.113 
1.981 
1 .847 

0.950 
0.980 

0.908 

2.485 
2.366 
2.242 
2.114 
1.982 
1 .848 

0 .979 
0.996 

0 .949 
0.907 

2.487 
2.368 
2.244 
2.115 

1 .848 
1.983 

0.996 
0.979 
0.949 
0.907 

2.489 
2.369 
2.245 
2.116 
1.983 

0.996 
1.848 

0.979 

0.906 
0.948 

R M I O  

a. 997 

V E L l  ALPHA1 f P H I l  . 
w 

41.546 26.130 f -22.368 
41.549 21.092 -71.031 
41.551 16.108 -41.361 
41.553 11.116 -E.?.115 
41 .554 6.291 f -68.431 
41 .554 1.466 -84.840 
41.554 -3.320 258.389 
41.552 -0.066 f 242.855 

41.548  -11.455 f i 18 .363 

41.544  21.017 -31.161 
41.541  26.051 -22.484 

41.546  16.038 -41.511 

41.549  6.233 f -68.636 
41.548  11.111 -5Z.947 

41.549 1 .405 t -85.053 
41.549 -3 .380 25e.181 
41.547 -8.125 242.661 
41.546 -12.834 229.322 
41.543 -11.515 218.224 

41.536 25.971 -22 .601 
41.539 20.942 f -31 .294 
41.541 15 .961 -41.664 
41.543 11.044 -54.125 

41 .544 1.343 -85.269 
41.544 6.169 -68.839 

41.544 -3.440 f 257.910 
41.543 -8.184 242.471 

41.538 -17.515 218,084 
41.541 -12.894 w 229.158 

41.532 25.890 -22.12C 
41.534 20.866 f -31.428 
41.537 15.895 -41.82C 

41.539 6.105 -69.041 
41.538 10.975 -54.307 

41.540 1.280 -85.489 
41.539 -3 .502 251.155 
41.538 -8.245 4 242.283 

41.534  -17.631 211.942 

V E L l  ALPHA1 P H I l  

41.550  -12.776 229.484 

# 

. 

41.536  -12.955 2212.951 . 

V I N F l  

19.786 
17.449 

13.629 
15.359 

12.401 
11.818 

12.119 
11.958 

14.143 
15 .854 

19.144 
17.412 

13.6C4 
15.318 

11.810 
12.384 

1 1 . 9 t 0  
12 .788 
14.158 
15 .$ i14  

19.702 
17.315 
15.256 
13 .579 
12 .367 
11.8C3 

12.798 
11 .961 

14.115 
15.935 

11.337 
19.660 

15.265 
13.555 
12.351 
11.796 

12.RC8 
11.964 

15.957 
14.151 

VINFL 

ov 1 

14.936 
12.909 
11.158 

9.765 
8.815 
8.378 
8.482 

10.172 
9.103 

11.600 

14.900 
12.878 
11.132 

8.802 
9.745 

8.372 
0 - 4 8 3  
9.110 

10.185 
11.617 

12.846 
14 .863 

11.106 
9.726 
0.789 
8.366 
8.484 

10.198 
9.118 

11.634 

14.826 
12.8 14 
11.080 

9.706 
8.777 
8.361 
8.486 

10 .211 
9.126 

11.652 

DV 1 



TABLE XIV. - Continued. TABULAR DATA FOR TRAJECTORIES FROM 1.1 EARTH RADII CIRCULAR 

E C d T E  

6795 
183 

6829 
150 

6879 
1 c o  

6929 
50 

6979 
0 

TTIME 

6870. ' )  

6890.0 

6910.0 
6520.0 
6930.n 
6940.0 

6900.9 
bS'I0.9 

6910.0 
6920.0 
69?0.0 
6940.0 

6SCO.0 
6 9 l n . q  
6930.0 
6Y ;O. 0 
7cc0.g 

6Yt0.O 

69d0.0 
6 5  -10. 0 
7CCO. r! 
7010.n 

6edo.o 

6 9 c n . ~  

6v:.n.n 

6910.0 

7n20.n 
7 0 5 0 . 1  
7040.0 
7010.0 

7010.0 
7020.0 
7C 30.0 

70>0.0  

7070.0 

7040.0 

7 0 t o . n  

7090.n 
7 0 ~ 0 . 0  

7100.3 

70bI). 7 

70eO.G 
7090.0 
7110.0 
7110.0 

70  I O .  n 

7120.n 
7130.0 
7140.11 
7150.0 

w E C A T E  T l I M F  C V  S W  

c v  S U P  

23.36 
2 1 . ~ 3  
19.35 
17.00 

16.U1 
16 .66  

15.93  
16.37 
17.12 
l d . 5 2  

21.Y6 
I q . Y H  

11.LO 
16.17 
1>.67  
10.10 

1a.01 
lb.114 

lY .51  4 

71.91 
LY.Y4 
1 H . ~ 7  
16.Y'l 
1".15 
15.85 
1h.13 
10.84 
l 0 . u l  
14.52 

21.a7 
l Y . 9 3  
16.24 1 

16.95 

15.b4 
16.13 

16 .09  
10.84 
I b . 0 2  
l c j . 5 3  

21.112 
1 9 . ~ 6  
ld.10 
16.93 
10.11 
1 2 . ~ 3  
1b.OA 
16.84 
1d.u: 
13.54 

1a.33 

CV? 

7.53? 

7 . 5 2 1  
7.527 

7.512 
7.515 
7 .513 
7.513 
7.51? 
7.514 
7 .51 :  

7 . 5 1 7  
7.523 

7.51? 

7 . 5 0 r  
7 . 5 l C  

7.507 
7.507 

7 . 5 0 9  
7.507 

7.511 

7.514 

7.501 
7.504 

7.49$ 
7.49R 

7.49E 
7.49E 

7.502 
7 . 5 c i  

7.50' .  
7.495 

7 .492 
1.495 

7 . 4 9 c  
7.485 

7.49'3 
7 . 4 8 $  

7.49 1 
7.494 

7.497 
7 .491 
7.487 

7 .508 

7 .483 
7 .482 
1.481 
7 .481 
7 .481 

7 .486 
7 .48? 

L V 2  

PARKING ORBlT  TO 1.1 NEPTUNE RADII CIRCULAR PARKING ORBIT 

VIivF? 

5.445 
5.416 
5.393 
5.376 
5.364 
5.3J7 
5 . 3 5 3  
5.354 

5 -  3bh  
5.358 

5.398 
5.372 
5.353 
5.340 
5.351 

5.325 
5 .326  

5 .  32 8 
5.335 
5.345 

5.35R 
5.332 

i . 2 9 9  
5.312 

5.290 
5.785 

5.288 

5.306 
5. ? 9 5  

5.318 
5.732 
5.2 72 
5.259 
5.250 
5.245 
5.245 

5.256 
5.267 

5 . 7 n 5  

5 . 2 4 ~  

5.224 
5.234 
5.219 

5.206 
5.211 

5.2Ub 

'1.218 
5 . 2 2 9  

V I h F 2  

5 . 2 m  

5.210 

P H I 2  t 

50.663 I 

50.160 
49.748 
49.426 t 

49.215 
49.111 
49.117 
4'1.237 
49.454 
4'1.791 t 

5 C . 6 8 3  t 

50.237 I 

4 q . 8 ~ ~  
49.631 f 

4'9.4811 (I 

49.456 

49 .723 
49.535 

50.417 

51.202 I 

50.756 I 

5C.408 

49.980 
50.011 

55.060 
30.251 

57.949 

51.721 
51.277 

50.675 t 

50.505 
50.535 

50.587 + 

51.079 
50.779 4 

51.481 

57.241 t 

51.737 

51.060 
51.276 t 

51.031 
51.11'1 t 

51.309 
51.61fl 
52.014 I 

50.~119 t 

50.153 t 

5 0 . 5 4 ~  

50.928 

51 .450 + 

P H I ?  

ALPHA7 

70.553 

09.337 
69.A70 

bJ.Y37 
06.664 
60.510 
b8.468 
6 8 .  5 3 7  

66.963 
bd.7L.0 

69.967 
69 .275  

66.538 
b t i . 8 2 2  

68.228 
68.311 

48.235 
68 .386 

68.958 
611.671 

69 .509 
68 .914 
611.459 
08.143 
67.945 

61 .891 
47.863 

68.025 
b8.262 
68.604 

09 .145 

67.770 
68.089 

67.572 
67.491 
67 .520 
67.656 
67.897 
6d.243 

611.170 
68 .773 

b7.711 

67 .193 
67.3Rb 

67.112 
67 .143 
67 .281 
67.525 
67.875 

ALPHA2 

66.546 

VEL2 B E T A  

3.660 113.820 
3.695 123.680 
3.124 133.540 
3.747 143.400 

3.768 163.120 
3.762 153.260 

3.767 172.980 
3.756 182.fl40 
3.738 192.700 
3.711 202.560 

3.643 120.262 
3.674 13J.122 
3.69') 139.982 
3.717 149.842 
3.727 159.702 
3.728 169.562 
3.721 174.422 
3.  705 189.287 
3.601 19Y.  142 
3.649 2Q1. @ O Z  

3.615 130.422 
3.584 120.562 

3.658 15t1.142 

3.669 16Y.862 
3.662 179.722 
3.646 189.502 
3.622 191.442 
3.590 209.302 

3.557 130.721 
3.526 120.861 

3.582 143.581 
3.600 15.l.441 
3.610 16.I.301 
3.611 17'J.161 
3.634 189.021 

3.564  199.741 
3.5M8 189.801 

3.532  203.601 

3.468  121.160 
3.500 131.020 
3.525 14:J.880 

3.553 16t).600 
3.542 150.740 

3.547 180.320 
3.531 190.180 
3.506 200.040 
3.474 209.900 

VEL2 B E T A  

3.640  140.282 

3.668  16n.002 

3.554  17n.460 

E C C E  

0.960 

0 .954 
0.952 
0.950 
0.950 
0.950 
0.950 
0.951 
0.953 

0.957 

0.958 
0.955 
0.952 
0.951 
0.950 
0.949 
0 .949 
0.950 

0 .954 
0.952 

0.q57 

0.952 
0.950 
0.949 
0.949 
0.949 
0.950 

0.953 
0.951 

0.054 
0.957 

0.051 
0.950 
0.949 
0.948 
0.948 
0.949 
0.951 
0.953 

0.956 
0.953 
0.951 
0.949 
0.948 
0.048 

0 - 9 4 9  
0.948 

0.951 
0.953 

ECCE 

0.954 

R H I D  

2.519 
2.404 
2.283 
2.157 
2.02R 

0.999 
1.895 

0.988 
0.963 
0.926 

2.329 
2.448 

2.205 
2.076 
1.945 

0 .994 
1.810 

0.974 

0.896 
0.941 

2.450 
2.331 
2.706 
2.078 
1.945 

0.994 
1.811 

0.913 
0.940 
0.895 

2.452 
2.333 
2.208 
2.079 
1.946 

0.993 
1 .811 

0.973 
0.940 
0.894 

2.334 
2.454 

2.209 
2.080 

1.812 
1.947 

0.993 
0.973 
0.939 
0.894 

R M I O  

VELl  ALPHAl 4 P H I l  

41.557 28.180 4 -19.270 
41.560 23.109 4 -27.399 
41.562 18.095 I -37.026 
4 1 - 5 6 4  13.134 4 -48.584 
41.566 8.228 -62.37E 
41.566 3.373 -78.217 
41.566 -1.433 264.957 

41.563  -10.919 I 234.505 
41-565  -6 .196 4 248.778 

41.561  -15.608 222.533 

41.555  24.912 -24.34C 
41.558 19.881 -33.379 
41.560 14.904 -44.191 
41.562 9.980 I -51.161 
41.562 5.109 -72.343 
41.563 0.286 4 -E8.99C 
41.562 -4.491 254.411 
41.561 7 9 ' 9 2 7  239.364 
41.558 -13.928 4 226.568 
41.556 -18.599 215.960 

41.550  24.835 -24.451 
41.553  19.809 -33.510 

41.556  9.916 -51.343 
41.555  14.836 I -64.343 

41.557  5.048 -72.541 

41.557  -4.548 254.213 
41.555 -9.284 2?9.188 
41.553 -13.985 226.417 
41.550 -18.657 4 215.83C 

41.545 24.758 4 -24.574 
41.548 19.736 -33.644 

41.551 9.851 I -57.522 
41.550 14.768 -44.498 

41.552 4.986 -72.143 
41.552 0.168 4 -85.408 

41.550 -9.342 I 239.009 
41.548 -14.043 I 226.263 
41.545 -18.716 215.65E 

I 

I 

41.557  0.228 I -e9.197 

41.552  -4.607 254.012 

4 

41.540 24.680 -24.694 
41.543 19.662 4 -33.18C 
41.545 14.698 -44.656 
41.546 9.786 -57.702 
41.547 4.923 4 -72.948 

41.547 -4.666 253.807 
41.547 0.107 I -89.622 

41.543 -14.102 226.107 
41.545  -9.401 23E.027 

41.541  -18.776 215.564 

VELl  ALPHAl 4 PHI l  

V I N F l  

20.789 
18.372 
16.169 
14 .2   71  
12.830 
11.976 

12.393 
11.829 

13.560 
15.175 

19.212 

14.908 
16.924 

13.285 
12.202 
11.754 
12.110 
13.C78 
14.550 
16.374 

19.172 

14.878 
13.262 
12.187 

12.113 
11.7E8 

1 3 .  J88 
14.566 
16.354 

19 .131 
16.353 
14.849 
13.239 
12.173 
11.783 
12.116 
13.099 
14.583 
16.415 

19.091 
16.817 
14.819 

12.158 
13.216 

11.777 
12.120 
13.110 
14.6CO 
16.437 

V I N F l  

16.888 

O V 1  

15.824 
13.703 
11.828 
10.280 

9.143 
8.496 
8.385 

9.711 
8.809 

11.007 

14.433 
12.463 
10.789 

9.495 
8.665 
8.360 
8.595 

10.499 
9.334 

12.000 

14.398 
12.433 
10.765 

9.477 
8.654 

8.597 
8.355 

9.342 

12.017 
10.512 

14.362 
12.403 
10.741 

9.459 
8.643 
8.351 
8.600 

10.525 
9.350 

12.035 

12.373 
14.327 

10.716 
9.442 . 
8.632 
8.347 
8.603 

10.539 
9.359 

12.053 

DV1 



? v ., 

7 . 4 Y i  

7 . + 7 .  
7 . 4 8 !  

7 . 4 7 '  
7 .47  ! 

7 . 4 7 -  
1 . 4 7  

1 .'+7 1 

7 . 4 7 '  
7 .47 '  

7 . 4 ~ ~  
7 . 4 7 7  

7 . 4 0 7  
7.41C 

7 . 4 6 4  
7 .4SL  

7 . 4 6 5  
7 . 4 6 ' :  

7 . 4 6  i 
7 . 4 7 c  

7 . 4 7 ?  
7 . 4 6 7  
7 . 4 6 ?  

7 . 4 5 t  
7 . 4 h L  

7 .457  

7 . 4 5 t i  
7 . 4 5 7  

7 . 4 6 :  
7 . 4 6 3  

7 . 4 6 5  
7 . 4 6 r  
7 . 4 5 5  
7 . 4 5 :  
7 . 4 5 c  
7 . 4 4 5  
7 . 4 5 c  
7 . 4 5 1  
7 . 4 5 2  
7 . 4 5 5  

7 . 4 5 c  
7 . 4 5 2  
7 . 4 4 h  
7 . 4 4 5  
7 . 4 4 ?  
7 . 4 4 2  
7 . 4 4 2  
7 . 4 4 ?  
7 . 4 4 5  
7 . 4 4 r .  

c v 2  

V I ' . F ?  

5.247 
5 .716  
9 .  l Y 6  
5 . 1 6 1  
5 .  1 1 3  
5. 1 b 4  
5 .  I 6 3  
5 . 1 1 7  
5 . 1 0 9  
5 . 1 9 2  

S . 2 J h  
5 . 1 7 ' 7  
5.1>9 

5.13, 
5 .144  

5 . 1 3 1  
5 . 1 3 1  
5 .  1 5 6  
5 . 1 4 4  
5 . 1 5 7  

4 . l 7 C  
5 . 1 4 3  
5.123 
5.ldR 
5 . 0 9 9  
5. nq\  
5 .045  
5.130 
5.139 
5.122 

5 .135  
5. I J H  

5 . 0 7 3  
5 .063  
5 .060  
5.060 
5 . 0 6 5  
5 .074  
5.  OUR 

5.101 
5 .014  
5 .053  
5 . O j R  

5.025 
5 . 0 2 9  

5 . 0 2 6  
5 . 3 3 1  
5 .040  
5 .0>5  

V I N F 2  

5 .  n d a  

VEL2  a:Tn 

3 . 4 1 2  1 2 1 . 4 5 1  
3 . 4 4 4  1 3 1 . 3 1 q  
3.46'2 1 4 1 . 1 7 5  
3 .486  1 5 1 . 0 3 4  

3.4 9-i 1 7  '2. 75'4 
3 . 4 9 1  I f ,  1.:>93 

3.43\) 1 r  .1>19 
3 . 4 1 4  19 1.417 

i .41,< ? I  .IO" 
1.45'J ?:I I. 3 3 4  

3 . . 3 . j 7  1 7 1 . 7 5 t  
1 .3JL)  13l.hlk 
1 .414  1 4 1 . 4 7 6  
3 . 4 5 1  151 .  3 3 %  
3.441 1 6 1 . 1 9 5  
1.447 1 7 1 . n 5 ~ '  
X . 4 3 ~ ~  I P < l . ' l l b  
3 . 4 1 9  1 9  1. 77h  
3 .  394  7 0  I .  h 3 f i  
3 .  362 71' . 4 3 a  

3 . 3 J 2  1 2 , ' . d 5 /  
3 .334 131.311 
3 .359  1 4 1 .  777 
3.377 1 5 1 . 6 3 7  
3 . 3 4 0  1 6 1 . 4 3 7  
3.3nd 171  .357 
3:3JO 1 8 1 . 2 1 7  
3 . 3 6 4  1 9 1 . 0 7 7  
3 .340  7 0  1. 437 
3.307 ? I , J . 7 9 /  

? . % d l  1 3 2 . 2 1 6  
3.24tI 1 2 / . 7 5 7  

3 . 3 2 4  1 5 1 . 1 3 7  

3 . 3 3 4  1 7 1 . 6 5 6  
3.333 1 6 1 . 7 9 7  

3 .527  l R 1 . 5 1 6  
3 . 3 1 1  1 9 1 . 3 7 7  

3 . 3 0 6   1 4 ( . n 7 7  

3 .286  7 0 1 . 2 3 7  
3 .253  2 1 1 . 0 9 6  

3.1?5 1 2 2 . 6 5 h  
3 . 2 2 8  132 .516  
3.253 1 4 2 . 3 7 6  

3 .281)   161.096 
3 . 2 7 1   1 5 2 . 7 3 6  

3 . 2 9 1   1 7 1 . 9 5 6  

3 .258   191 .676  
3.233 ? 0 1 . 5 3 6  
3 .203  2 1 1 . 3 9 6  

VEL? U E T A  

3 . 2 7 4   1 8 1 . 8 1 6  

F C L F  

i s  . 7 5 6 
0.953 
2 . 0 5 1  
0 .343  
0 . 9 4 6  

3 .74 A 0. 44 4 
c .  Q 5 ~ 1  
L.957 

n . 9 4 7  

I.., . 1 5 6 
7.9?3  

0 .74A 
7 . 7 2 , ?  

0. '141 
'1 .247 
3. 147 
3. 1 4 d  

7 . 9 5 2  
1 .950  

3.'155 

J . Y 4 0  
7.'150 

0 . 9 4 7  
0.746 
0 . 3 4 7  

n. 157  

n . 1 4 6  
0 . 4 4 9  
2.952 

0 .  " 5 5  
0.'?57 
'3.749 
0 . "47  
0 .C)46 
0 . 9 4 6  
0 . 9 4 6  
0 . 9 4 7  

0 . 9 5 1  

0 . Y 5 1  
0 .955  

0 . 9 4 7  
3 .  q 4 6  
0 . 9 4 6  

0 . 9 4 7  
0 .946  

0 . 9 4 9  
0 . 9 5 1  

t C C E  

n . 1 4 9  

n. 9 4 9  

R M I  r? 

?. 4 5 6  
2 . 3 3 6  
2.710 
2 . " 3 Q  
1 . 9 4 7  

0. '193 
n . q 7 7  

1.R73 

7 . 4 5 l j  
7 . 3 3 7  
2 .211  
? . O R 1  
1 .948  

0 .  49 3 
1 .cnn 

0 .  Q 3 6  
J . 0 7 2  

0 . 4 9 2  

2 .460  
2.339 
7 . 2 1 3  
?.OR? 
1 . 9 4 4  

0 . 9 9 3  
I . I 1  rl ,I 

1 . ~ 1 2  

n .q3 '4  

n . 9 7 2  
0 . 9 3 7  
0 .897  

2 . 4 6 2  
2 . 3 4 0  

2 . 0 8  3 
7 . 7 1 4  

1.74Y 

3 . 9 9 2  
0 . 9 7 1  
7 . 9 3 7  
0 . 8 9 1  

2 . 4 6 4  
2 . 3 4 2  
2 . 2 1 5  
2 . 0 8 4  
1 .949  

0 . 9 9 2  
0 . 9 7 1  
0 . 9 3 6  
3 .  A90 

R M I D  

1. ?no 

1 . m o  

V E L l   A L P H A 1  P H I l  

4 1 . 5 3 5  2 4 . 6 0 1  - 2 4 . 8 1 6  
41 . ' 3R  19.5RH - 3 3 . 9 1 t  
4 1 . 5 4 0  1 4 . 6 2 8  - 4 4 . 8 1 6  
4 1 .   > 4 2  7.72U - 5 7 . 8 8 9  
4 1 . 5 4 2  4 . 8 5 9  8 -73 .157  
41 .543  J .045 -@?.E43  
4 1 . 5 4 7  -4 .727  * 1 5 3 . 5 9 9  
4 1 . 5 4 1  - " . 4 6 1  2 3d.643 
'11.539 - 1 4 . 1 6 3  * 2 2 5 . 9 4 9  
4 1 . 5 3 6  - 1 4 . 8 3 7  2 1 5 . 4 2 9  

4 1 . 3 3 1  2 4 . 5 2 1  - 2 4 . 9 3 9  
4 1 . 5 3 3  1 7 . 5 1 3  - 3 4 . 0 5 8  
4 1 . 5 3 6  1 4 . 5 5 7  - 4 4 . 9 7 5  

41 .53P 11.792 - 7 3 . 3 6 6  
4 1 . 5 3 7  '4.652 - 5 t . 0 7 9  

4 1 . 5 3 8  -3.018 ~ 6 5 . 9 3 C  
41 .537  - 4 . 7 8 4  253 .387  

4 1 . 5 3 4  - 1 4 . 2 2 4  2 2 5 . 7 8 9  
4 1 . 5 3 6  -9 .527  4 i ? 8 . 4 5 6  

4 1 . 5 3 1  - 1 H . J C O  L 1 5 . 2 $ 2  

4 1 . 5 2 7  2 4 . 4 4 1  - ; 5 . 0 6 4  
4 1 . 5 2 7  l ' j . 4 3 1  - 3 4 . 2 0 1  
4 1 . 5 3 1  1 4 . 4 8 5  * - r 5 . 1 4 5  
4 1 . 5 3 3  > . 5 R 3  - 5 t . 2 7 2  
4 1 . 5 3 3  4 . 7 2 9  - 7 3 . 5 8 3  
4 1 . 5 3 3  - ? . O R 2  261.710 
4 1 . 5 3 3  - 4 . 8 5 1  253 .173  
4 1 . 5 3 7  " 1 . 5 8 j  2 3 t . 2 6 6  
41 .53C - 1 4 . 2 8 7  2 2 5 . 6 2 7  
4 1 . 5 2 7  - 1 6 . 9 6 3  2 1 5 . 1 5 3  

I 

4 1 . 5 2 2  2 4 . 3 6 3  -25.189 
4 1 . 5 7 5  1 3 . 3 6 0  - 3 4 . 3 4 6  
4 1 . 5 2 7  1 4 . 4 1 2  - 4 5 . 3 1 4  
4 1 . 5 2 8  9 .514  - 5 e . 4 6 e  
4 1 . 5 2 9  4 . 6 6 2  - 7 3 . 8 0 4  
4 1 . 5 2 9  - d . 1 4 7  2 6 9 . 4 8 1  
4 1 . 5 ? 8  - 4 . 9 1 5  2 5 2 . 9 5 6  

4 1 . 5 2 5  - 1 4 . 3 5 0  i i 5 . 4 6 2  
4 1 . 5 2 7  -3 .648  7 3 F . 0 7 4  

4 1 . 5 2 3  - 1 9 . 0 2 8  2 1 5 . 0 1 3  

4 1 . 5 1 8   2 4 . 7 7 8  - 2 5 . 3 1 9  
4 1 . 5 2 1  1Y .283  - 3 4 . 4 9 3  
4 1 . 5 2 3  1 4 . 3 3 3  -45 .485  
4 1 . 5 2 4  9 .443  -58 .66E 
4 1 . 5 2 5  4 .594  4 -74 .029  
4 1 . 5 2 5  -0 .212  2 6 5 . 2 5 3  
4 1 . 5 2 4  - 4 . 9 8 0  2 5 2 . 7 3 5  
41 .523  -9 .712  i 3 7 . e A C  
4 1 . 5 2 1  -14 .415  2 2 5 . 2 5 6  
4 1 . 5 1 9  -19 .094  2 1 4 . 8 7 1  

V E L l  A L P H A 1  P H I l  

V I Y F l  

19 .C50  
1 6 . 7 8 1  
1 4 .   7 8 9  
1 3 . 1 5 4  
1 2 . 1 4 4  
11 .772  
1 2 . 1 2 4  
1 3 . 1 2 2  
14 .L   17  
1 6 . 4 5 9  

1 9 . 1 0 9  
1 6 . 7 4 5  

13.171 
14 .759  

1 2 . 1 3 0  
1 1 . 7 6 8  

1 3 . 1 ? 4  
1 2 . 1 2 8  

1 4 . 6 ? 6  
1 6 . 4 8 2  

1 8 . 9 6 8  
1 6 .   I C 9  
1 4 . 7 2 8  
1 3 . 1 4 8  
1 2 . 1   1 6  
1 1 . 7 6 3  
1 2 . 1 3 3  
1 3 . 1 4 7  
1 4 . 6 5 5  
1 6 . 5 0 5  

16 .673  
18. 127 

1 3 . 1 2 5  
14 .658  

11. 1 5 9  
1 2 . 1 c 2  

1 2 . 1 3 9  
1 3 . 1 6 1  
1 4 . 6 1 4  
16 .529  

1 6 . 6 3 6  
18 .8E5  

1 4 . 6 6 8  
13. I C 2  
12 .088  
1 1 . 7 5 5  
1 2 . 1 4 5  
1 3 . 1 7 4  
1 4 . 6 5 4  
1 6 . 5 5 4  

V I  FiFl  

0v1 

1 4 . 2 9 1  
12 .343  
1 0 . 6 9 2  

9 . 4 2 4  
8 .621  
8 . 3 4 4  
8.606 

1 0 . 5 5 3  
9.368 

1 2 . 0 7 1  

14 .255  
12 .312  
1 0 . 6 6 8  

9.406 
8.610 
8.340 
8 .609  
9.378 

1 0 . 5 6 8  
1 2 . 0 9 0  

1 2 . 2 8 2  
1 4 . 2 1 9  

10 .643  
9.388 
8.600 
8.337 
fJ.613 

10 .583  
9 .388  

1 2 . 1 1 0  

14 .184  
12.251 
10 .619  

9 .370  

8 .334  
8 .589  

8.617 

1 0 . 5 9 9  
9.398 

12 .130  

1 4 . 1 4 7  
12 .220  
1 0 . 5 9 4  
9.353 

8 .331  
8.579 

8.622 

10 .615  
9.409 

1 2 . 1 5 1  

DV 1 



TABLE XIV. - Continued.  TABULAR DATA FOR TRAJECTORIES FROM 1 . 1  EARTH RADII CIRCULAR 

PARKING ORBIT TO 1 . 1  NEPTUNE RADII CIRCULAR PARKING ORBIT 

CV., 

7.44: 
7 . q 5 1  

7 . 4 4  1 

7 . 4 3 6  
1 .431 '  

7 . 4 3 L  

7 . 4 3 1  
1 . 4 3 7  

7 . 4 3 5  
7 .44 :  

7 .444  
7 . 4 3 s  
7.G34 
7.'+31 

7 . 4 2 2  
7.42'1 

I .4? 3 

7 . 4 3 ;  
7 . 4 3 ,  
7 . 4 3 ' .  

7.44' 
7 . 4 .3 rl 
7 . 4 3 ,  
7.42 '' 
7.4L'. 
1 . 4 ? ,  
7 . 4 / ,  
7 .42  ' 

7 . 4 2  ' 
7.07.. 

7 . 4 1 ,  
1 .4  j ' ,  

7 . 4 / '  
7 . 4 i ' l  
I . $ : .  
7.4L' 

7 . 4 1  
1 . 4 1 '  

I . 4 1  I 
7 .'I 1,. 

I v .  

V i L 2  JErA 

3.144 112 .952  
3.116 137 .815  

3 .219  1 5 2 . 5 3 5  
3.202 142 .675  

3 .223  1 7 ? . 7 > 5  
3.229 16.7. 375 

3 .236  191.97' 
3.222 187 .115  

3 .  1 4 7   7 1 1 . h 9 5  

J . IJ33  173.254 

3.151 142 .914  
3.125 1 3 5 . 1 1 4  

3 . 1 7 4   1 6 2 . 6 9 4  

3 . 1 1 3   l h 2 . 4 1 4  
3 .176  172.554 

3.134 1 9 L . 7 7 4  
3.119 7 0 2 . 1 3 4  
3.346 211.794 

3 . 1 ~ 1   2 0 1 . a 3 5  

3.168 152 .834  

3 - 0 4 >  123 .553  
3 .033  I I I . 6 9 3  

3.U74 1 3 1 . 4 1 1  
3 .101  143 .277  
3.118 1 5 1 . 1 3 3  
3.128 l h 2 . 7 9 j  

3 .121  18 ,J .713  
3 . 1 3 3  1 9 i . 5 7 3  
3.37.) ? 0 / . 4 3 3  

2 . 9 3 4  l l J . 9 9 2  
2.'192 1 2 3 . 8 5 2  

3 . : 1 5 l  141.572 
3.!?6.? 1 5 5 . 4 3 2  
3.010 l b ) . ? Y Z  
3.G79 173 .   152  
3 . 3 7 1  I f l3 .01?  
1 . 0 2 4  1 7 2 . 8 7 %  
3 . O i d  1 0 2 . 7 3 2  

VEL2 B E T 4  

3.126  17.:.  ~ 5 3  

3.1125 133.711 

f C C E  

0 . 9 5 4  
0 . 9 5 1  

0 . 9 4 7  
'3.948 

n .  .746 
0 . 7 4 5  
2.946 
0.947 
0 .  9 4 n  
0 .951  

0 . 9 5 4  
0 . 4 5 1  
0.946 
0 . 9 4 6  

0 .745  
0 .145  

0.9(+5 
1 . 9 4 6  
9 . 9 4 8  
J .950  

10.953 
3 .957  

0.q4f l  
3.950 

'3.945 
0 .946  

0 .  045 
u. 7 4 5  
0 . 7 4 6  
J .94H 

3 . 9 5 1  
0.153 
f ! .  9 5 3  
0.947 
0 . 0 4 6  
7 . 9 4 4  
7 .  q 4 4  
3 . 3 4 5  
' l . q46  
3.94 8 

F C C E  

R P I O  

2.465 
2 . 3 4 3  
7 . 2 1  h 
2 . 0 8 4  
1.950 
1. not> 
0.99 2 
0 . 9 7 0  

O.HH9 
0.936 

2 .4h7  
2 . 3 4 4  
2 .217  
7 . 0 8 5  

1 . 0 0 1  
1.950 

0 . 9 9 2  
0 . 9 7 0  
0 .935  
0 . 8 8 9  

2 .585  
2 .468  
2 .345  
2 .217  

1.95) 

9.99,7 
0 . 9 7 0  
0 . 9 3 5  

2 .587  

2 . 3 4 7  
2.2111 
2 .  0 8 6  

0 . 9 9 1  
1.000 

0 .969  
c.934 

R P I D  

2 . ~ 5  

1 . no0  

2 .470  

1 .950  

V F L l   A L P H A 1  P H I l  
a 

4 1 . 5 1 4  24 .196  - 2 5 . 4 4 5  
4 1 . 5 1 7  1 9 . 2 0 5  -?4 .642  
41 .519  14 .265  -45 .655  

4 1 . 5 2 1  4 .526  - 7 4 . 2 5 t  
4 1 . 5 2 0  9 .371  -5k.871 

4 1 . 5 2 1  -0 .279  + ?69 .016  
41 .520  - 5 . 0 4 5  4 252.512 
4 1 . 5 1 9  -Y.777 + 2 3 7 . 6 8 3  
41 .517  -1/+.4H1 4 i 2 5 . ! 2 8  
4 1 . 5 1 5  - 1 9 . 1 6 1  214.728 

4 1 . 5 1 0  24 .113  a - 2 5 . 5 8 1  
41 .513  19 .127  a - 3 4 . 7 9 3  
41 .515  1 4 . 1 9 0  1 - 4 5 . 8 3 0  
4 1 . 5 1 6  9.300 t -55 .071  

4 1 . 5 1 7  - 0 . 3 4 6  2 6 2 . 1 7 6  
4 1 . 5 1 6  -5 .111 252.2H9 
4 1 . 5 1 5  - 9 . 8 4 4  237.484 

41 .517  4 .456 + - 7 4 . 4 e 7  

41.513 - 1 4 . 5 4 7  224 .959  
4 1 . 5 1 1  -19.22d 2 1 4 . 5 8 3  

41.504 29 .060  + -17 .893  
4 1 . 5 0 7  24.029 * -25.715 
4 1 . 5 0 9  1 9 . 0 4 8  + -34 .945  
41 .511  14 .114  - 4 t . 0 1 5  
41 .512  9 .228  - 5 5 . 2 8 6  
41 .513  4 . 3 8 6  5 -14 .722  
41 .513  -0.411, 26d .533  
4 1 . 5 1 2  -5 .179  + 2 5 2 . 0 5 9  
41 .511  -9 .910  2 3 7 . 2 8 5  

* 

4 1 . 5 0 9   - 1 4 . 6 1 5  a 224.7e7 

41 .500  2,,.971 -1e.014 
4 1 . 5 0 3  2 j . 9 4 5  + -25.84$ 
41 .505  1H.96H - 1 5 . 1 0 1  
41 .507  1 4 . 0 3 8  -46 .197  

41 .509  4 .314  s -74.96C 
41.509 -3.485 2 t t1 .28 t  
41 .509  -5 .247  251.827 
41 .507  -Y .978  737 .081  
41 .506  -14 .682  224 .616  

VEL1  ALPHA1 P H I l  

4 1 . 5 0 9   9 . 1 5 4  q - 5 9 . 4 5 e  

. 

V I N F l  

18 .843  
16.6CO 
14 .037  

1 2 . J 7 4  
13 .J79  

11. I 5 2  
12 .151  
1 3 . 1 8 9  
1 4 . 7 1 5  
1 6 . 5 7 9  

18 .8C1  
16 .563  
14.6C7 
1 3 . 7 5 6  

1 1 . 7 4 9  
1 2 . C t l  

12 .157  
1 3 . 2 0 4  

16.6C5 
14. 736 

2 1 . 1 8 4  
1 8 .   I 5 9  
16 .   S26 
14.5  76 
13 .933  
1 2 . 0 4 7  
1 1 . 1 4 6  
1 2 . 1 6 4  

14.7 >7 
13.2   19  

2 1 . 1 3 8  
18.7  17 

1 4 . 5 4 5  
13 .010  
1 2 . 3 3 4  
1 1 .   I 4 3  
12 .172  
1 3 . 2 3 4  
1 4 . 7 1 9  

V I N F L  

1 6 . 4 e 9  

O V 1  

14 .111  

1 0 . 5 6 9  
12 .190  

8.569 
9.335 

8 .329  
8.626 
9 .420  

12 .172  
10.632 

14.075 
12 .159  
1 0 . 5 4 5  

9.317 

8.326 
8.558 

8.631 
9.432 

1 2 . 1 9 4  
10.649 

16.177 
14 .038  
12.128 
1 0 . 5 2 0  

9 .299  
8.548 
8.324 
8.636 
9.443 

10 .667  

16 .135  
14 .002  
12 .097  
10.495 

9.282 

8.322 
8.538 

8.642 
9 .456  

10 .684  

ov1 



' V  ,. 

7 . 4 7 "  
7 . 4 6 '4 

7 . 4 5 < .  
7 . 4 5 ,  
1.45 ? 
7 . 4 3 :  
I . 4 '7 : 
7 . 4 3 
7 . 4 CI (2 

7 . 4 5 1  

1.46'  

7.43i 
7.46L 

1 . 4 5 r  
7 . 4 4 "  
1.44 I 
7. '147 
1 . 4 4  I 
7 - 4 4 :  
1 . 4 5 '  

7 . 4 5 1  

7 . 4 4 ' .  
7 . L S 0  

7 . 4 4 =  
7 . 4 4 5  
7 .44( '  
7 .441.  
7 . 4 4 ~  
7 . 4 4 1  
7 . 4 4 4  

7 - 4 5 4  
7.447 
7 . 4 4 2  
7.43 9 
7 . 4 3 :  

7 . 4 3 ?  
7.43: 

7 .435 
1.432 

7 .437 

7 .447 
7 .44C 
7 .43"  
7 . 4 3 1  
7.4?11 
1.477 

7 . 4 2 7  
1.426 

7 . 4 7 0  
1.43C 

c v i  

ALPHA7 

66.933 
6 1 . 6 0 4  

6 5 . 4 1 4  
66 .036 
6 5 . 1 8 9  
65 .666 
6S.666 
6 2 .  172 
65 .088 
6 6 . 3 1 4  

61.622 
bb. tJ86 
60.310 
65.881 
65.587 
63 .419 

b2.444 
65.377 

bS.621 
65 .909 

61.209 
66 .467 
05.892 
65 .461 
05.167 
65 .000 
6 4 . 9 5 2  
b5 .026 
65.206 
b5 .498 

66 .045 
66 .186 

65.465 
69 .033 
64.738 
64.572 
64 .525 
6 4 . 6 0 1  
64 .783 
65.078 

05 .613 
6 6 . 3 6 1  

65.029 
64 .596 
64.397 
6 4 . 1 3 6  
6 4 . 3 9 0  
64 .161 
6 4 - 3 5 ?  
64 .h57 

ALPHA7 

VEL2 B E T A  

3.252 118.640 
3.287 12H.500 
3.315 l l h . 7 6 0  
3.335 14d.  220 
3.34H 153.080 
3.352 1b7.940 
3.348 177.800 
3.335 187.660 
3.313 197.520 
3.284 207.380 

3.202 115.222 
3.239 125.082 

3.293 144.802 
3.270 134.942 

3.309 154.662 
3.316 164.522 
3.315 174.382 
3.305 184.242 
1.286 194.102 
3.259 203.962 

3.150  115.522 
3.186 125.382 
3.217 135.242 
3 .241 145.102 
3.256 154.962 
3.263 164.022 
3.262 174.682 
3.252 184.542 
3.234 194.402 
3.207 204.262 

3.098 115.821 
3.135 125.681 
3.166 135.541 
3.189 145.401 
3.205 155.261 
3.212 165.121 
3.210 174.981 
3.201 184.841 
3.182 194.  701 
3.155 204.561 

3.047 116.120 
3.084 125.980 

3.13Y 145.700 
3.154 155.560 
3 .   1 6 1  165.42U 

3 .149 185.140 
3 .  169 172.280 

3.131 193.003 
3.103 204.860 

VEL2 U E T A  

3.115  135.845 

E C C E  

0.956 
0 .953 

0.948 
0 .047 
0.946 
0 .946 
0.947 
0 .948 

0.950 

n. 951 

0.957 
0 .954 
0.95 1 
0.949 
0.947 
0.946 
0.946 
0.046 

0 .950 
0 .948 

0.957 
0.953 
0.950 
0.94R 
0.947 
0.946 
0.946 
0.946 
0.947 
11.949 

0.953 
0.957 

0 .950 
0.948 
3.946 
0.945 
0 .945 
0.946 
0 .947 
0.949 

0.956 
0.Q53 
0.950 
2.947 
0.946 
0.945 

0.945 
0.945 

5.947 
'1.949 

F C C €  

RMID 

2.504 
2.385 
2.260 
2.131 
1.998 

0.997 
1.R61 

0 .981 
0.951 
0.909 

2 .548 
2 .431 

2.18Q 
2.307 

2 .048 
1.913 
0.999 
0 .988  

0 .926 
0.963 

2 .550  
2 .432 
2.309 

7 .048 
2 .101 

1 .913 
0.999 
0.988 
0.96 3 
0.925 

2.434 
2.552 

2.310 
2.181 
2 - 0 4 9  
1 .913 
0.999 
0.987 
0.962 
0 .924 

2.435 
2.554 

2.311 
2.182 
2.049 

0.999 
1.913 

0.987 
0 .962 
n .924 

R H I D  

V E L l  ALPHA1 P H I l  

41.523 26.235 4 -22.15s 

41 .528 16.247 -4C.998 
41.525 21.215 -?C.75? 

41 .529 11.329 -53.312 
41.330 6 .460 - t 7 . 8 8 2  
41.530 1.636 q -E4.23t 
41.530 -3.140 * 258.967 
41.529 -7.894 243.352 
41.527 -12.607 229.8E1 
41.525 -17.293 21e.669 

41.519 26.032 rn -19.416 
41.522 2 2 - 9 9 7  -21.515 

41 .526 13.085 -48.650 
41.524 18.013 -37 .120 

41.527 8.195 4 -62.421 
41.528 3.356 -78.248 
41.528 -1 .441 (I 264.91e 
41.527  -6.199 4 248.721 

41 .523  -15 .619 222.432 
41.525  -10.923 234.425 

41.515 27.947 4 -19.535 
41.517 22 .917 -27.651 
41.520 17.937 -37 .274 
41 .522 13.007 -4e.830 
41 .523 8.125 t - t 2 . 6 3 0  
41.523 3 .289 fi -7F.478 
41.523 -1.506 264.689 
41.523 -0.264 4 24E.5C5 
41.521 -10.988 234.241 
41.519 -15 .684 I 222.272 

4 

4 1 . 5 1 1  2 7 , 8 6 2  4 -19.655 
41.514 22.835 t -27.787 
41.516 17.860 -37.43C 
41.518 12.933 -45.012 
41.519 8.054 -62.841 
41.519 3.220 4 - i 8 . 7 1 2  
41.519 -1.573 4 264.452 

41.517 -11.054 234.052 
41.515 -15 .750 4 222.111 

41.519  -6.330 4 248.287 

41.507 27.774 q -19.778 
41.510 22.753 4 -27.925 
41.512 17 .782 -37.588 
41.514 12.859 4 -49.198 
41.515 7.983 -63.056 
41 .516 3.151 -78.948 
41.515 -1 .641 264.213 
41.515 -6.396 248.065 
41.513 -11.120 233.860 
41.511 -15.818 221.948 

V E L l  AlPHdl PHIl 
4 

V I N F l  

19.819 
17.4E5 
15.394 
13.655 
12.410 
l l . 8 C 3  
11.918 
12.716 
14.066 
15 .   ec9  

20.689 
18 .251 

14.225 
16.104 

12.786 
11.936 

1 2   ~ 3 5 6  
11 .751 

13.527 
15.147 

20.645 
18.251 

14.156 
16 .069 

12.765 
11.925 
11.7E9 
12.365 
13 .543 
1 5 . l t 8  

20.600 
18 .211 
16.CP4 
14.1157 
12.744 
11.914 
11 .789 
12.373 
13.559 
1 5 .  IS0 

20.554 
18.170 
15.959 
14.139 
12 .724 
11.9C3 
11.788 

13.576, 
15 .213 

V I N F l  

12.3e2 

DV 1 

14.965 
12.940 
11.187 

9.785 
8.822 
8.367 
8.452 

10 .111 
9.055 

11.529 

15.735 
13.633 
11.774 
10.238 

9.109 
8.466 

8.781 
9.684 

10.984 

15.696 
13.598 
11.745 
10.215 

9.093 
8.457 
8.356 

9.697 
11.001 

15.656 
13.563 
11.716 
LO. 192 

9.077 
8.449 
8.356 

9.710 
8.794 

11.019 

15.616 
13.528 
11.686 
10.169 

8.441 
9.061 

8.356 

, 9.723 
8.801 

11.038 

DVl  

8.357 

8.787 



TABLE XIV. - Continued. TABULAR DATA FOR TRAJECTORIES FROM 1.1 EARTH RADII CIRCULAR 

E C A T E  T I IME 

7 3 9 6  
3 1 7  

7 4 4 6  
2 6 7  

7 4 9 6  
2 17 

7 5 4 6  
1 6 7  

7 5 9 6  
1 1 7  

77  o.:> 
7 I '. . 'I 7 1 !  .q 

n v  SUM 
4 

23 .02  
7i.Y3 
1 j . o q  4 

16 .47  
1 1 . 5 7  

1 5 . b 5  
12 .78  
1 6 . 2 3  * 
17 .15  
l d . 4 H  

2 ~ . 9 7  
2 3 . ~ 9  
19 .05  

16 .45  4 

17 .54  t 

15.84 4 

1 5 . 7 7  + 
1 6 . 2 3  
11.17 + 

1 0 . 4 9  

7L .92  * 
2 3 . 6 4  
19 .01  
17 .51  
1 h . 4 2  
13 .83  4 

1 b . 7 0  
1 6 . 2 3  
1 7 . 1 7  
l d . 2 1  

? L . t 5 , P  Q 

7O.C') * 
1 5 . Y . l  

17.4R 
1 0 . 4 1  0 

l j .  ih 
1 5 . 0 1  

1 6 . 2 3  4 

!7. l I . l  
! 6 . 5 2  + 

7 i . L 1  
23 .76  
10.114 
1 1 . 4 5  
16.38 * 

! ,. / s  
I ' , . L 4  
1 1 . 1 2  
1.1 .24  * 

1.1, ' j k , "  

1. 

t 

i ; . b j  

* 

c v 2  

7 . 4 4 1  
7 . 4 3 4  

7 . 4 2 :  
7 . 4 2 5  

7 .422  
7 . 4 2 c  
7 .42C 
7 . 4 2 C  
7 . 4 2 2  
7 . 4 2 4  

7 . 4 3 5  
7 . 4 2 1  
7 . + 2 2  

7 . 4 1 t  
7 . 4 1 t  

7 . 4 1 4  
7 . 4 1 :  
7 . 4 1 4  
7 .415  
7 . 4 1 r  

7 . 4 2 $  
7 . 4 2 2  
7 . 4 1 6  
7 . 4 1 2  
7 . 4 0 q  
7 .40P  
7 . 4 0 7  
7.401: 

7 . 4 1 7  

7 . 4 2 :  

7 . 4 1 i  
7 . 4 1 c  

7 . 4 0 4  
7 . 4 0 6  

7 . 4 0 7  

7 . 4 0 7  
7 . 4 9 4  
7 .4 '3 t  

7 . 4 1 7  
7.41C 
7 . 4 0 5  

7 . 3 9 ~  
7 . 3 9 6  
7 . ? 9 6  
7 . 3 9 7  

7 . 4 q 1  
7.?9? 

O V T  

7 . 4 1 ~  

7 . 4 : J ?  

7 . 4 ~ ~  

PARKING ORBIT  TO 1.1  NEPTUNE RADII CIRCULAR PARKING ORBIT 

VI 'JF? 

4 . 9 8 5  
5.CI? 

4.'1>9 

4 .726  
4 .440  

4.91d 
4 .916  
4 .918  
4 .925  
4 .938  

4 . 9 8 9  
4 .755  
4 .92x  

4 .195  
4 .9u9  

4 .387  
4 .885  
4 . 6 8 8  
4 .   P95 
4.908 

4.959 

4.899 
4 . 9 2 5  

4 .  RbS 
4.879 

4.R55 
4 . 8 3 8  
4 . 8 b h  
4.~77 

4 . 9 3 Q  
4 .  t396 
4 .  i(b9 
4 . 6 3 0  
4 .836  
4.t32R 
4 . d d 6  
q.429 

4.830 

4 . ~ 5 7  

4 . 0 3 7  

4.902 
4 . 0 6 9  
4 . 8 4 1  
4 . 8 2 1  
4.9u7 

4 .79R 
4.H3f l  

4.MJ1 

4 .823  

V I V F 2  

4 . ~ 0 9  

P H I 2  * 

5 6 . 9 ( 2  
5 6 . 4 6 9  t 

5 6 . 0 6 3  
5 5 . 7 5 3  
55.547 
5 5 . 4 5 1  

5 5 . 5 9 5  4 

5 5 . 4 6 7  

5 6 . 1 h 4  
55 .833  

5 7 . 4 8 1  
56 .992  t 

5 6 . 5 9 1  4 

56.274 
5h .075  
i 5 . 9 8 0  
55 .998  
5 6 . 1 2 7  4 

5 6 . 3 6 7  t 

56 .713  

5R.Or)O 4 

57 .517  
57 .112  
5 6 . F J 5  + 

5 6 . 6 5 3  

56.52R 
5 6 . 5 1 0  

5 6 . 6 5 9  t 

56.9nn 
57 .247  

58.51'J 
5 8 . 0 4 2  
57 .635  
5 7 . 3 3 1  
5 7 . 1 3 0  4 

5 7 . 0 3 9  4 

57 .059  
5 7 . 1 9 1  4 

5 7 . 4 3 3  4 

57 .707  4 

59.G37 . 
5 8 . 5 5 5  
5h.lTIH 

5 7 . 6 5 8  
57.HhZ 

5 7 . 5 6 9  4 

57.5YO 4 

5 7 . 7 2 3  

5R.316 
5 7 . 9 h 7  

P H I 2  4 

. 

ALPHA2 

b 5 . 9 2 2  
6 5 . 1 7 1  
b4 .585  
0 4 . 1 5 1  
b3.H56 
6 3 . 6 9 1  
6 3 . 6 4 7  

b 3 . 9 0 5  
b3 .719  

b 4 . 2 1 3  

6 i . 4 7 5  
6 4 . 7 1 8  

6 3 . 6 9 6  
b4 .128  

6 3 . 4 0 2  
6 3 . 2 3 7  
6 3 . 1 9 4  
6 3 . 2 6 9  
0 5 . 4 5 8  
b 3 .  761 

b5 .017  
6 4 . 7 5 5  
6 3 . 6 6 7  

62 .93R 
b 3 . 2 3 3  

6 2 .   7 7 4  
6 2 . 7 3 3  
bZ.RJ9 
b 3 . 0 0 1  
b j .  30H 

0 4 . 5 5 0  

6 3 . 1 9 6  
6 3 . 7 8 1  

6 2 . 1 6 0  

0 2 . 3 0 7  
6 2 . 4 6 5  

6 2 . 2 6 2  

6 2 . 5 3 5  
6 2 . 3 4 1  

6 2 . 8 4 5  

b 4 . 0 7 2  
6 3 . 3 0 7  
or ' .714  
6 2 . 2 7 2  

6 1 . 8 2 1  
0 1 . 9 8 3  

6 1 . 7 6 2  
6 1 . ~ 6 3  
0 2 . 0 5 9  
62 .377  

ALPHA2 

VEL2  HETA 

2 . 9 9 7  1 1 6 . 4 1 9  
3.034 1 2 6 . 2 7 9  
3 .065  1 3 6 .   1 3 9  
3 .289  145 .999  
3 . 1 0 4  1 5 5 . 8 5 9  
3.112 165 .719  
3 .113  1 7 5 . 5 7 9  

3 .080   195 .299  
3 .099  185.439 

3 .053   705 .159  

2 .948  116.718 
2 .985  126 .578  
3 .016  136 .438  
3.040 146 .2Y8  

3.062 1 6 6 . 0 1 8  
3 .055  1 5 6 . 1 5 8  

3.050 1 8 5 . 7 3 8  
3.031 195 .598  
3 . 0 0 3  205 .458  

2 .899  117.017 
2 . 9 3 6  126 .877  
2 .968  1 3 6 . 7 3 7  
2.992 146 .597  

3 . 0 1 4  1 6 6 . 3 1 7  
3 .007  1 5 6 . 4 5 1  

3 .012  176 .177  
3 .002  186 .037  
2 .982  195.897 
2 . 9 5 4  205 .757  

2.851 111 .317  
2 . 8 8 9  1 2 7 . 1 7 1  
2 . 9 2 1  1 3 7 . 0 3 6  
2 .944  1 4 6 . 8 9 6  
2.963 155 .757  
2.967 l h 6 . 6 1 7  
2.965 176 .477  

2 .934   196 .197  
2 . 9 5 4   1 8 h . 3 3 6  

2 .906   206 .957  

2 . 8 0 4  1 1 7 . 6 1 6  
2 .843  127.476 
2 . 8 7 4  1 3 7 . 3 3 6  
2 . 0 9 7  147 .196  
2.913 1 5 7 . 0 5 6  
2 .920  166 .916  
2 .918  176 .776  
2 .907  1 8 6 . 0 3 6  
2 .888  1 9 6 . 4 9 6  
2 . 8 5 9  2 0 6 . 3 5 6  

VEL2  BETA 

3 .061   172 .a78  

ECCE 

0 .956  

0 . 9 4 9  
0.952 

0 .945  
9 . 9 4 7  

0 . 9 4 4  
0.945 

0 .945  
0 . 9 4 6  
0.948 

0 . 9 5 6  

0 .949  
0 .952  

0 . 9 4 7  
0.945 
0 .944  
0 . 9 4 4  
0 .945  
0 .946  
0 . 9 4 8  

0 .955  
0 .952  
0 . 9 4 9  

0 .945  
0 .946  

0 . 9 4 4  
0 . 9 4 4  
0 . 9 4 4  
0 . 9 4 6  
0 . 9 4 8  

0 .955  
0 . 9 5 1  
0 . 9 4 8  
0 .946  
0 . 9 4 4  
0 . 9 4 4  
0 . 9 4 3  
0 . 9 4 4  
0 . 9 4 5  
0 . 9 4 7  

0 . 9 5 5  

0 . 9 4 8  
0.946 

0 . 9 4 3  
0 . 9 4 4  

0 . 9 4 3  

0 . 9 4 5  
0 . 9 4 4  

i1.947 

ECCE 

0 . 9 5 1  

R M I D  

2 . 5 5 6  
2.437 
2 .312  
2.183 
2 . 0 5 0  

0 . 9 9 9  
1 .914  

0 . 9 8 7  
0 . 9 6 1  
0 . 9 2 3  

2.557 
2 . 4 3 8  
2 .313  
2 . 1 8 4  
2.059 

0 . 9 9 9  
1 . 9 1 4  

0 .987  
0 . 9 6 1  
0.922 

2 .439  
2 . 5 5 9  

2 . 1 8 4  
2.314 

2 . 0 5 1  

0 . 9 9 9  
1 . 9 1 4  

0 .986  

0 .922  
0 . 9 6 0  

2 . 5 6 1  
2 . 4 4 1  
2 .315  
2 . 1 8 5  
2 . 0 5 1  

0 .999  
1 . 9 1 4  

0 . 9 8 6  

0 . 9 2 1  
0 . 9 6 0  

2 .562  

2 . 3 1 6  
2.442 

2 .186  
2 . 0 5 1  

0 . 9 9 9  
1 . 9 1 4  

Q . 9 8 6  
0 . 9 5 9  
0.920 

R M l f l  

V E L l   A L P H A l  1 P H I l  

8 

4 1 . 5 0 3  27 .687  8 -19 .901  
41 .506  2 2 . 6 7 1  4 -28.064 
41 .508  1 7 . 7 0 3  4 -37 .749  
4 1 . 5 1 0  12 .784  + - 4 9 . 3 8 6  
4 1 . 5 1 1  7 .911  8 -63.274 
41 .512  3 .081  -19 .188  
41.512 -1 .709  263 .970  
4 1 . 5 1 1  -6 .464  247.846 
4 1 . 5 0 9  -11.187 253 .669  
41 .507  -15 .886  4 2 2 1 . 7 8 3  

41 .500  27 .599  -2C.025 
4 1 . 5 0 3  2 2 . 5 0 8  + -28 .204  
41.505 17 .625  8 -?7.91C 

41 .508  7 . 8 3 7  -63 .495  
41 .506  12 .708  -45 .577  

41 .508  3 .010  8 -79 .432  
41.508 -1 .779  8 2 t 3 . 7 2 5  

41.506 -11 .256  2 i 3 . 4 7 2  
41 .507  -6.532 * 247.615 

41 .504  - 1 5 . 9 5 4  + 221 .619  

4 

41 .496  2 7 . 5 1 1  -2C.151 
4 1 . 4 9 9  2 2 . 5 0 4  8 -28 .346  
4 1 . 5 0 1  17 .544  - :8 .016  
41 .503  1 2 . 6 3 1  -45.77C 
4 1 . 5 0 4  7 . 7 6 4  s - t 3 . 7 1 9  
4 1 . 5 0 5  2 .938  4 -79.678 
41 .504  -1 .849  263.476 
41 .504  -6 .602  2 4 7 . 3 9 1  
4 1 . 5 0 2  -11 .325  233.274 
41 .500  -16 .024  8 221 .450  

41 .496  22 .420 -28 .489  
41 .493   27 .422  s -20.215 

4 1 . 4 9 8   1 7 . 4 6 4  -38 .243  

4 1 . 5 0 1   7 . 6 8 9  8 -63 .946  
41 .500   12 .554  4 - 4 9 . 9 t t  

4 1 . 5 0 1  2 .865  -75 .928  
4 1 . 5 0 1  -1 .921  2 t 3 . 2 2 5  
41 .500  -6 .673  247.16C 
4 1 . 4 9 9  -11.396 233.074 
4 1 , 4 9 7  -16.095 4 2 2 1 . 2 8 1  

41 .490  27 .333  -20.408 
41 .492  2 2 . 3 3 4  8 -28.637 
4 1 . 4 9 5  17.382 8 -38 .412  
4 1 . 4 9 6  12 .477  -50 .169  

41 .498  2.792 -EC.181 
41 .497  7 . 6 1 4  -64 .171  

4 1 . 4 9 8  -1 .993  262 .971  
41 .497  -6 .744  246.927 

4 1 . 4 9 4  -16.168 i21 .11C 
41 .496  -11 .467  232.873 

V E L l  ALPHAl  8 P H I l  

8 

4 

V I N F l  

20 .509  
18 .129  

12.7C3 
14 .110  

11 .788  
11 .893  

12 .392  
13 .593  
15 .236  

20 .463  

15 .928  
18 .089  

1 2 . 6 8 3  
1 4 . 0 8 1  

1 1 . 7 8 9  
11 .882  

1 2 . 4 0 2  
1 3 . 6 1 1  
1 5 . 2 6 0  

2 0 . 4 1 8  
18 .048  
15.892 
14.052 
1 2 . 6 6 2  
11 .872  
1 1 . 7 8 9  

1 3 . 6 2 9  
12 .412  

1 5 . 2 8 4  

20.372 
18 .CC l  
1 5 . 8 5 6  

12 .642  
14 .023  

1 1 . 8 6 2  
11 .790  
1 2 . 4 2 3  
1 3 . 6 4 8  
15.3C9 

20 .226  
17 .965  
1 5 . 8 2 1  
13.955 
12.622 
11 .852  

1 2 . 4 3 4  
1 1 . 7 5 1  

13 .668  
15 .335  

V I N F l  

1 5 .  I 6 3  

0v1 

15.515 
13 .493  
11 .657  
10.146 

9.045 
8.433 

8.808 
0.356 

9.736 
11 .057  

15 .535  
13 .458  
11 .628  
10 .123  

9 .030  
8.425 
8.356 
8.816 
9.751 

1 1 . 0 1 6  

15 .495  

11 .598  
13.422 

10 .100  
9.014 
8.418 
8.356 
8.824 

11.096 
9.765 

13.387 
1 5 . 4 5 4  

11 .568  
10 .077  

8.410 
8.999 

8 .357  
8.832 
9.780 

1 1 . 1 1 7  

15 .413  
1 3 . 3 5 1  
11 .539  
10 .054  

8.403 
8.983 

8.358 
8.840 

11.138 
9.795 

OV 1 



Y 

E C A T E  TTIMF C V  Sb!' 

2 2 . 1 8  
20.72 
13.91 
17.43 
16.56 
15 . /9  
1>.75 

17.20 
1 6 - 2 4  t 

lt3.55 

22.74 
20.68 
l d . 8 7  
11.4" 
l b . 3 4  
12.77 

16.24 
1>.75 

17.21 
18.57 

22.bV 
2 3 . 6 4  
l c . 6 4  
1 1 . 3 1  
1 6 . 3 2  

1>.74 
1>.7h 

1 6 . 2 5  
17.25 
18.59 

? L . t 5  

1 7 . 3 4  
lL.80 

16.33 
15 .72  
1 i . 7 4  
l h . 2 5  
1 7 . 2 4  

2 d . 6 0  

12.61 

c v z  

7.411 
7.404 
7.39'; 
7 .355  
7.392 
7.391 
7.39c 
7.391 
7 . ? 9 ?  
7.?9C 

7.406 
7.39s 
7.?94 
7 . 3 9 c  
7 .?8 7 
7 . 3 8 5  

7.386 
7 . ? 8 2  

7 . ? 8 e  
7 .?9C 

7 - 4 0  1 
7.394 

7.384 
7.?81! 

1 . 3 8 2  

7 . ? 8 C  
7 .381 
7.383 
7.?8': 

7.?96 

7 . 3 8 '  
7.38s 

7.?7c: 
7 .377 
7.375 

7 . 3 7 6  
7.375 

7.37e: 
7 . 3 R 1  

c v z  

7 . ? a c  

V I h t 2  

4.R41 
4.875 

4.813 
4 . 7 9 3  
4 . 7 8 0  
4.772 
4.710 
4.7 13 
4.782 
4 . 7 9 6  

4.849 
4.014 
4.7Uh 
4.766 
4 .157  
4.745 
4.743 
4.  147  
4 .756  
4.7 10 

4.*23 
4.768 
4.760 
4.740 
4.726 
4.71$! 
4.717 
4.721 

4.745 
4.7313 

4 .798  
4. 762 
4 . 7 3 5  
4.714 
4. 7 O C  
4 . 6 Y 3  

4.695 
4 . 6 4 1  

4 . 7 u 5  
4 .  I 2 1  

VIYFZ 

P H I ?  

59.554 
59.075 
58.683 
58.384 
58.185 
58.091 + 
sR.1zr 

sfl.500 t 

58.255 

58.HSO c 

h 0 . 0 7 1  I 
59.595 
59.2~38 * 
58.Y07 
59.712 + 

58.626 
5R.651 

59.033 
51.384 

69.586 

I 

59 .787  t 

60.114 
59.734 
5q.426 
59.245 
59.155 

57.319 t 

z ? . l H l  

59.918 
59.566 

61.191 
60.632 
60.247 

59.768 t 

59.683 
59.711 t 

59.850 

60.451 

55.956 t 

hn.098 

P H I ?  I 

ALPHA2 

63.584 
62.R17 
62.221 
61.783 

61.330 
61.491 

61.293 
61.375 
61.514 
61.890 

63.086 
62.316 
61.716 
61.282 

6 0 .  820 
bU.989 

60 .793 
60.877 
61.078 
6 1   - 3 9 9  

62.576 
bl . i?@4 
b 1 . ? 0 0  
6 0 . 7 7 5  
60.411 
60.318 
60.284 
60.370 
60.573 
60.895 

b l . Z d 1  

60.246 
60.684 

5 9  - 9 5 2  
59.797 
5'4.764 
59.R52 
bU.057 
62.382 

ALPHA? 

b ~ . 0 5 6  

VEL2 RETA 

2.758 117.915 
2.797 127.775 
7.828 137.635 
2.852 147.495 

2.874 167.215 
2.867 157.355 

2.872 177.075 
2.861 185.935 
2.841 196.795 
2.813 206.655 

2.713 118.214 
2.751 12C.074 
2.782 137.934 
2.807 147.794 

2.829 167.514 
2.822 157.654 

2.627 1 7 7 . 3 7 4  
2.816 187.?34 
2.796 197.r.94 
2.767 206.954 

2.707 12d.373 
2.668 118.513 

2.738 136.233 
2.763 14b.093 
2.777 157.953 
2.785 l h l . 8 1 3  

2.771 187.533 
2.782 171.613 

2 .751 197.393 
2.722 207.253 

2.624 118.812 
2.663 1211.672 

7.119 14@. 392 
2.734 158.252 
2.741 lbfi.112 

7.727 187.832 
2.739 171.072 

2.707 19  1 .  h92 

2.59s 138.532 

2.678 207.552 

VEL2 H F T A  

F C C €  

0.954 
0.951 
0.948 
0.945 
0.944 

0.943 
0.943 

0.944 
0.945 
17.947 

3.954 
0.950 
0.947 
9.945 

0.943 
0.943 

0.943 
3.943 
0.945 
0.947 

0.954 
0.Y50 
0.947 
0.945 
0.943 
3.942 
0.942 
0.943 

0.947 
0.944 

0.954 
0.950 
0.947 
0 * 944 
0.943 
0.942 

0 .943 
0.942 

0.944 
0.946 

t C C t  

KMID 

2.564 
2.443 
2.317 
2.186 
2.051 
1.913 
0.999 

0.959 
0.9135 

0.920 

2.565 
2.444 

2.187 
2.318 

2.051 

0.999 
1.913 

0.985 
c .958 
0.919 

2.567 
2.445 
2.319 
2.187 
2.052 
1.913 
0.998 
9.984 

0.918 

2.568 
2.446 

2.147 
?.319 

2.052 

0.998 
1.913 

0.985 
0.957 
0.917 

R M I O  

0.958 

V E L l  ALPHA1 P H I l  
a . 

41.489 22.248 -20.784 
41.481 27.243 -2C.538 

41.491 17.301 -38.583 
41.493 12.398 a -5C.366 

41.495 2.718 -EC.437 
41.494 7.537 a -t4.41C 

41.495 -2.066 262.714 
41.494 -6.816 246.691 
41.492 -11.540 2?2.66$ 
41.490 -16.241 220.937 

41.484 27.152 -2C.665 
41.486 22.162 -28.934 
41.488 17.218 -38.756 
41.490 12.318 -5C.571 
41.491 7.461 -64.641 

41 .491 -2.139 262.454 
41.492 2 .643  gtC.696 

41.491  -6.889 246.454 
41.489 -11.613 212.464 
41.487 -16.314 22C.764 

41.481  27.061 -2C.802 
41.483  22.075 -29.085 

41.487  12.237 -5C.780 
41.485 1 1 . 1 3 6  -38.931 

41.488  7.384 -64.fle4 

41.488  -2.714 262.192 
41.488 -6.963 246.214 

41.484 -16.389 ?20.589 
41 .486  -11.687 232.251 

41.478 26.973 -20.936 
41.4.91 21.988 -29.237 
41.4R3 17.051 -39.111 
41.484 12.157 -5C.981 

41.489  2.567 * - ~ c . 9 5 e  

a 

4 1 . 4 8 5  7.305 -65.128 
41.486 2.490 -81.224 
41.486 -2.289 261.921 
4 1 . 4 8 5  -7.038 245.973 
41.483 -11.762 232.049 
41.482 -16.46s Z Z C . ~ ~ ?  

a 
V E L l  ALPHA1 P H I l  

V I Y F l  

20.280 
17.924 
15.785 
13.966 

11.842 
12.602 

11.793 
12.446 

15.360 
13.6h8 

20.234 
17.882 
15.749 
13.937 
12.582 
11.833 
11.755 
12.458 

15.387 
13.708 

20.188 
17.840 
15.713 
13.907 
12.562 
11.824 
11.797 
12 .471 

15.414 
13.729 

20.141 
17.798 

13.879 
1 5 . t 1 6  

12.542 
l l . f l 1 5  
11.759 
12.484 
13.750 
15.441 

V I A F l  

DV 1 

15.373 
13.316 
11.509 
10.03 1 

8.968 

8.359 
8.396 

8.849 
9.811 

11.159 

15.332 
13.280 
11.479 
10.008 

8.952 

8.360 
8.389 

8.859 
9.827 

11.181 

13.244 
15.291 

11.449 
9.985 
8.937 
8.382 

8.868 
8.362 

9.843 
11.203 

15.250 
13.208 
11.419 

9.962 
8.922 
8.375 
8.364 
8.878 
9  .860 

11.225 

DV1 



TABLE XIV. - Continued. TABULAR DATA  FOR TRAJECTORIES FROM 1.1 EARTH RADII CIRCULAR 

E C A T E  

7530 
1 8 3  

7564 
15C 

7614 
1 c o  

7 6 t 4  
5c  

7714 
C 

Y 

7 . 4 c 7  
7.412 

7.41.' 
7 . 4 1 5  

7 . 4 0 7 
7.4C' 

7.4CC 

7 .431  
7 . 4 i r  

7 .40)  

1.4111 

7.40'  

7.413 
7.40t, 
7 . + 0 1  
7. ? 4 r  
7 . 3 9 -  
7 . 3 9 4  
7.394 
7 . ? 9 9  
7 . ? 9 1  
7.40C 

1 . 4 J . '  
1 . 4 ' 3 1  
7.19c 

7 .  ?'3: 
7 . ? 9 i  

7 . 2 ~ 5  
7.?*5 

7 .  !9? 

7.792 
7.:92 

7 . 4 c i  
7.396 

7.3HI 
7.391 

7 ,  ? H '  

7.  $ 8  i 
7.3131. 
7 .  ? B t  
7 .  ?9:' 

T V  2 

7. l a ?  

PARKING ORBIT  TO 1.1  NEPTUNE RADII CIRCULAR PARKING ORBIT 

VIVF2 

4.317 
4. * U Y  

4 .850  
4.865 

4.840 
4 . 8 3 6  
4.837 

4 .d>4 
4 . 8 4 3  

4 .  d70 

4 .911  
4 . 6  Id 
4.n34 
4 . P j i  
4.623 
4.L17 

4 . ? 3 2 1  
4.116 

4 . d 3 1  
4 . e 4 5  

4 . . 1 6 3  
4 . d 7 l  
4 . 4 1 5  
4.e37  

4 . 7 8 9  
4.7Y5 

4 . 7 6 ~  
4.793 
4 . 9 0 3  
4.1113 

4 . 5 2 3  
4 . 8 5 5  

4 .798  
4 .  I79 

4.701 
4.167 

4 .  I66  
4.761 

4.77h 
4 .  7 I 2  

4.797 
4 . ? L ' ,  

4.711 
4.737 
4 .  7 4 1  
4 . 7 3 i  
4 . 7 > 4  
4.740 

4 . 7 0 h 

Vlhit? 

4.75n 

VEL2 aETA 

2.8.>2 12?*.4hcj 
2.5'25 13j.320 
2.351 14 I .  l H 3  
2.?71 153.040 
2.981 l b i . 9 0 0  

2.975 1H?.62U 
2.962 172.761) 

2.42R 19Z.480 

2.99) 712.200 
2 . 9 3 3  ? 3 2 .  349 

7 . 4 4 6  12:.042 
7.6d2 129.902 
2.911 13.i.762 
2.933 141.622 
7 .946  157.48? 
7 .951  167.  3 4 2  
2.947 17'9.20) 
2.933 189.362 

2.Odl 203.782 
2.911 19n.922 

2.836 17q.202 
7. I Y ' 3  1 7 , ~ .  342 

2.db> 14'1.062 
2.866 147 .922  
2.9i)Y 15Y.782 
7. ?G4 16,l. h42 
2.900 179.502 

2 . 8 6 5  19'?.222 
? . n 8 7  I A  I. 361  

2 . d j 4  :O'?.CrlZ 

2. 1 9 3  13. . . > 0 1  
?. 753 12.1.  b41 

2 . 9 4 1  15~1.221 
2.613 143.361 

7.834 lhl'.ORl 
2. d3 .9  I 6  I .  741 

?. I341 lR') .Shl 
7 . ~ 5 4  171.YoI 

7.7dd ? 0 ? . 3 d l  
? . d l ' l  1 9 i . 5 2 1  

7.  743  13r>. ,103 
7.734 121'.Q411 

2.774 1 4  :.hb(, 

2. AO') l h ' ! .  380  
? . h i 4  17 . .243  

.2.775 1 9 4 . h 2 ' 1  
2. 736 1W.j. 969 

7. 7 4 2  7 0  I .  6 8 3  

7.770 1 5 ' ~ . 5 z r 1  

? . Y J J  l n . . l a >  

V F L Z  n t r n  

E C C E  

0.u53 
0 . 9 4 3  

0.945 
9.947 

0 .744  
3 .743  

0.745 
0 .944  

9.949 
3 .947  

3 . 9 5 4  
1.950 

3 .145  
0 .948  

0 .744  
0.943 

r). Q 4 4  
0 . 9 4 3  

0.q4li 
I). 946  

0.954 
0.950 
0 .141  
0 .945  
1.9-4 
0 .943  
0 . 9 4 3  
9 .944 
r17.q46 
0.946 

0.951) 
0.953 

$1.94 7 
c. 145  

5 .343  
0 . 4 4 3  

0.945 
7.94'+ 

0 . 1 4 3  

').q4b 

3.953 
0.949 
0.4/+7 
0. 9 4 4  
1.943 
3.942 
0 .943  

0.945 
7 .943  

0.947 

E C C E  

R M I  0 

2.485 
2.362 
2.233 

1.964 

9.792 
0.971 
0.937 

? . i n 3  

1. noo 

n . w 1  

2 .530  
7 .408  
2.7131 
2. I 5 , l  
2.01 5 

0.997 
1 .R77 

0.9R ' )  
0.953 
3.908 

2.409 
2.531 

2 .?82  
2.153 

'1.997 
1.877 

0.95.) 
3.9OY 

7 .533  
7.41 1 
2 .283  
2.151 
2.015 

(1.996 
1.R74 

O.c)49 
0.980 

0 . 9 0 7  

2.534 
2.412 
7 . 2 8 4  
2 . 1 5 1  
2.015 
1 .076  

2.915 

0.980 

n .  
n.979 

n.906 
0.949 

R M I  0 

V E L l  ALPHA1 4 P H I l  

41 .496  24.278 -25.275 
41.498 19.304 -34.4Ct 
41.500 14.377 -45.347 
41 .501  9.494 -5d.481 
41.507 4.655 - i 3 . 8 0 2  

41 .502  -4.909 252.949 
41 .501  -9.642 ?36.040 
41.499 -14.350 4 7 ~ 5 . 4 1 2  

41.502  -0.145 Z ~ S . + ~ E  

4 1 . 4 9 6  -19.037 214.941 
4 

41.493  26.056 -22.382 

41.499  11.27Y - '?.53? 
41 .497  15.126 -41.21i 

41.500 G . 3 7 6  -6U.114 
41.500  1.564 - t 4 . 4 7 8  

4 1 . 4 9 5   2 1 . 0 6 ~  -311.967 

41.500  -3.212 2.5e.725 
41 .499  -1.956 * 243.115 
41 .477  -12.672 4 229.652 
41.495 -17.367 i18 .447  

41.432 70.983 -31.121 
41.490 25.968 -22.515 

41.494 16.046 -<1 .385  
41.495 11.153 -5? .7?@ 
41.496 b.301 -6e.3'13 
41.497 1.490 -84.735 
41.496 -3.284 2 5 k . 4 7 4  

41 .494  -12.744 229.45E 
41.496 -8.02n 242.889 

41.492 -17.440 2 l d . 2 8 2  . 
41.486 25.879 -22.65C 
41 .489   2c .899  -31 .275  

41.492 11.974 -53.951 
41.491 15.964 -41.57C 

41 .494  1 .416  - t4 .995  
41.493 6 .225  * - 6 L . 5 9 5  

41.493 -3 .357  i5e.22C 
41.492 -e.lOO 242.661 
41 .491  -12.817 229.26: 
41 .489  -17 .513  s 21d.117 

41 .484  25 .790  -22.786 
41.486 23 .813  -31.430 
41 .488  15.882 -41.751 
41.4R9 10.995 -54.166 
41.490 6.14Y -68.840 
41 .491  1.342 - t5 .258  
4 1 . 4 9 0  -3.431 2 '7 .9 t3  
41.489 -0.174 8 242.431 
41.4RR -12 .891  224.066 
41.486 -17.588 217.950 

V E L l  A L P H A 1  P H I l  
. 

V I . r F l  

18.H68 
1 6 . t 2 7  
1 4 . t t 2  
13.155 
1 2 A 7 4  

12.112 
11. . 3 3  

13.1  34 

16.512 
14 .651  

19 .711  
17. 356 

13.556 
15 .321  

12 .364  
l l . l t 9  

12.7C2 
11.454 

14.361 
15.315 

19.666 
17.356 

13.570 
15 .2e7  

12.346 
11.7L2 
11.398 
12. 716 

15.842 
14..)82 

17 .316  
19.621 

15."3 
13.543 
12.  329 
11.756 
11.903 
12. 730 
1 4 .  IC4 
15.869 

19.5 7 6  
17.276 
15.2 19 
13.516 
12.112 
11.749 
11.9C8 
12 .745  

15.857 
14 .   I27  

V I N F l  

D V 1  

14.133 
12.213 
10.590 

8.569 
9.347 

8.314 
8.597 

1 0 . 5 8 1  
9.378 

12.115 

14.870 
12.864 
11.127 

9.739 
0.787 

8.434 
8.341 

9.045 
10.107 
11.534 

12.830 
14.831 

11.099 

8.774 
9.718 

8.336 
8.437 

10.124 
9.055 

11.556 

14.791 
12.796 
11.071 

9.697 

8.331 
8.441 
?. 066 

10.141 
11.579 

14.752 
12.762 
11 -042 

9.676 
0.747 
8.327 
8.444 

10.159 
9.077 

11.602 

D V 1  

8.760 



7764  7d40.0  
317  7850. ' )  

7UCO.O 
7 ~ 7 0 . "  
7 8 w . n  
7850. n 
7c;:o.n 
7910.9 
7920.3 
79  x. o 

7R 14  7HS0.0 

7910.0 
79%0.(1 
79?0.0 
7940.9 

267  7920.3  

792o.n  
7960.0 
7 9  IO.0 
7 9 ~ 0 . 0  

7864 7940.0 
217 7950.0 

795o.n 
7970.0  
7 9 ' 0 . 0  

80110.0 
75SO.O 

8010.0 
e c r o .  3 
8020.7 

7914  7990.0  
1 6 7  8 C C O . r )  

9010.3 
8C 20.0 
8o5o.n  
8040.0 
8050 .7  
8CL-0.0 

8080 .0  

7964  8040.0 
1 1 7  8C50.0 

80 7 0 .  n 

8c50.0 
8 0  70. n 
8ceo.n 

81co.n 
8 1  1o.n 

8050.0 

8120.0 
8133.0 

. 
22.11 
20.12 
13.40 
1 / . u 4  
10.11 
15.70  t 

15.63 
16.47 * 
l l . 5 h  
19.u1 

22.06 
2U.UH 
1 8 . 3 1  
11.01 
16.10 
15 .6q  
15.b3 
16.46 
17.57 
19.03 * 

22.02 
72 .04  
l Z . 3 3  
16.95 
1b.UU 
15.b8 
15.a3 

17 .59  
16.48 

19.05 

21.518 
20.02 
18.30 
16.96 
16.U6 
15.67 

16 .49  
15.M3 t 

19.u7 
17.60 

?1.93 

18.27 
19.96 

16.93 
16 .04  

15.83 
15.67 

16.50 
17.62 
19.03 

t 

EDATE T T I M E  O V  SUM 

cv: 

7 . 3 9 1  
7.3Y1 
7.385 
1 . 3 8 2  

7 . 3 7 ?  
7 . 3 7 s  

7 . 3 7 4  
7.37E 

7.381 
7 .3e5 

7 .392 
7.386 
7 . 3 8 1  
7.377 
7 .374 
7.?71 
7 .37? 

7 .377 
7 .374 

7.38C 

7 . 2 ~ 7  
7 .381 
7.376. 
7 . 3 7 2  

1.369 
7 . 3 7 c  

7 .36 ' i  
7 .37c  
7 . 3 7 2  
7.375 

7 . 3 8 3  
7 .376 

7 .367 
7 . 3 7 1  

7 .365 
7 .364 

7 .365 
7 .  364 

7 .368 
7 . 3 7 1  

1 .372 
7 - 3 7 ) !  

7 . 3 6 3  
7 .367 

1 . 3 6 1  
7 . 3 5 5  
7.36C 
7 . 3 6 1  

7.367 
7.363 

OV2 

V I N F ?  

4.604 
4.711 
4.745 
4.127 
4.714 
4.709 
4.708 
4.714 
4.725 
4 .741 

4.779 'f. 746 

4 .701 

4.683 
4.689 

4.681 
4.689 
4.700 
4.717 

4.721 
4.754 

4.695 
4.676 
4 . t 6 4  
4 .659 
4.659 
4.665 

4 .644 
4.676 

4.731 
4.697 
4.h71 
4.652 
4.640 
4.634 
4.635 
4.641 
4.653 
4.671 

4.674 
4.708 

4.h48 
4.629 
4.617 
4.611 
4.612 
4.618 
4.631 
4.649 

V I N F Z  

4.720 

PHI2  
t 

t 

60.632 
bO.lR2 
5 9 . 8 2 4  
59 .551 

59.334 
59.397 

51 .391 
5q .559 

6 0 . 2 1 3  
59.1134 t 

61.148 

00 .341 
h0 .07h 
59.Y20 
50.863 
59 .921 + 

60.366 
h0.089 

60 .746 

. 
On.701 

* 
61.663 
61.219 

60 .601 
60.862 

60 .443 
6 0 . 3 9 1  

60 .620 
60.450 

6 0 . 8 9 8  
61 .278 

t 

62.176 t 

51.737 t 

61.3R2 
61.127 
60.967 t 

60.979 
60 .125 

61.150 
61.429 
61.810 

62 .689 
62.253 
61 .907 
61.653 
61 .491 + 

61.448 
61.507 
61.680 i 
61.959 
62 .341 

PHI2  

t 

A L P H A ?  

62.173 
b1.449 
6U. 8 Y  1 
60.49s 

bU.110 
b0 .735 

bO.116 
60 .234 
6 0 . 4 6 1  
6a .825 

60 .922 
b1.648 

60.369 
59 .972 
59.713 
29.593 
59.5'33 
59.   713 

6 0 .  30c) 
59 .951 

61 .111 
6 0 . 3 8 4  
59.831 
59 .433 

59.058 
5Y. 1 7 9  

59 .181 
59 .421 

59.061) 

59.782 

60.563 
59.835 
59 .282 
56.887 
58 .633 
58.505 
58.516 
58.638 
5 8 .  R80 
59 .244 

60.002 
59.2  74 
58 .722 
58 .319 

57.952 
58.075 

57.960 
58.085 
58.328 
58 .694 

ALPHA2 

VEL2 BETA 

2 . 7 0 1  131.099 
2 .664 121.239 

2.752 150.819 
2.730 140.959 

2. 7b5 160.679 
2.770 179.539 
2.765 180.399 
2.751 190.259 
2.729 200.119 
2.698 209.979 

7.620 121.538 
2 .651 131.398 
2.687 141.258 

2.722  l60.97H 
2.709  151.118 

2.726  170.838 

2.708  190.558 
2.685  200.418 
2.654  210.278 

2.578  121.837 

2.644  141.557 
2.615  131.697 

2.666  151.417 
2.679  161.277 

2.679  180.997 
2.684  171.137 

2.665  190.857 

2.610  210.577 
2.642  200.717 

2.573  131.997 
2.535  122.136 

2.603  141.857 
2.624  151.716 

2.641  171.437 
2.637  161.576 

2.637 181.297 
2 .623 191.156 
2.599 201.016 
2.568 210.877 

2 .494 122.436 
2 .531 132.296 
2.561 142.156 
2.583 152.016 
2.596 161.876 
2.600 171.736 
2.595 181.596 
2 .581 191.456 

2.526 711.176 
2.558 201.316 

VEL2 BETA 

2 .122  18(~ .69n 

E C C E  

0.953 
0.949 
0.946 
0.944 
0 .943 
0.942 
0.942 
0.943 
0.945 
0.947 

0 - 9 5 2  
0.949 
0.946 
0.944 

0.942 
0.942 

0.942 
0.943 
0.945 
0 .941 

0.952 
0.949 
0.946 
0.944 
0.942 
0.942 
0.942 
0.943 
0.944 
0.947 

0.952 
0.948 
0.945 

0.942 
0.941 
0.942 
0.943 
0.944 
0.947 

0.948 
0.952 

0.945 
0 .943 
0 .942 
0.941 
0 . 9 4 1  
0.942 
0.944 
0 .946 

ECCE 

0 .943 

R H I O  

2.536 
2.413 
2.284 
2.151 
2.015 

0.996 
1.876 

0.979 
0 .948 
0 .905 

2.413 
2.537 

2.285 
2.152 
2.015 

0.996 
1.875 

0.978 

0.905 
0.948 

2.538 
2.414 
2.285 
2.152 
2.015 

0.996 
1.875 

0.918 

0.904 
0.947 

2.539 
2.415 
2 .286 
2.152 
2.015 

0.996 
1.875 

0.918 

0.903 

2.540 
2.416 

2.152 
2.286 

2.014 
1.874 

0 .977 
0.995 

0.946 
0.902 

R H I O  

n. 9 4 6  

V E L l  ALPHA1 + P H I 1  
a 

4 1 . 4 8 1  25.700 -22.923 
41 .483 20.727 + -31.58E 

41.486 10.915 + -54.383 
41.485 15.800 + -41.935 

41 .407 6.073 -65.085 
41.488 1.266 -P5.523 
41 .487 -3.506 257.705 

41.485 -12.965 a 228.868 
41.483 -17.663 217.782 

41.478 25.609 a -23.062 
41.480 20.641 -31.747 
41.482 15.716 -42.123 
41.484 10.835 + -54.602 
41 .484 5.994 -65.338 
41.485 1.190 -E5.792 
41.484 -3.581 257.443 
41.483 -8.323 241.965 
41 .482 -13.040 228.66E 
41.480 -17.739 + 217.613 

41.475 25.518 -23.203 
41.478 20.554 -21.909 
41.479 15.633 -42.312 
41.481 10.754 4 -54.024 

41.482 1.113 -86.063 
41.482 5.915 - t 5 . 5 9 3  

41 .482 -3.657 257.180 
41.481 -8.398 241.730 
41.479 -13.116 228.467 
41.477 -17.817 217.443 

41.473 25.427 -23.345 
41.475 20.466 -?2 .071 
41.477 15.548 -42.503 
41.478 10 .673 -55.048 
41.479 5.836 -69.851 
41.479 1.036 -E6.334 
41 .479 -3.734 256.914 
41 .478 -8.475 t 241.492 
41.477 -13.193 228.264 
41.475 -17.894 217.272 

41.486  -n.248 242.199 

a 

+ 

41.470  25.335 -23.408 
41.472 20.378 a -32.236 
41.474 15.464 + -42.696 
41.476 10 .591 -55.275 
41.476 5.756 a - iC .111 
41.477 0.957 -86 .613  

41.475 -8.552 241.253 
41.476 -3.812 256.646 

41.474 -13 .271 228.061 
41.472 -17.973 + 217.1CO 

V E L l  ALPHA1 a P H I 1  
a 

V I N F l  

19 .531 
17.235 
15 .184 

12.294 
13 .489 

11 .743 
11.913 
12.760 
14.149 
15.926 

17.155 
15.150 
13.462 

11.737 
11.918 
12.776 
14.173 
15.955 

19.440 
17.154 
15.115 
13.4?6 

11.732 
12.260 

11 .924 
12.752 

15 .984 
14 .1% 

19.394 
17.114 
15 .  C80 
13.4C9 
12.243 
11.726 
11 -9   31 
12.808 

16.014 
14.?21 

19.349 
17.073 
15.046 
13.382 

11.721 
12.226 

11 .937 
12.825 
14.245 
16.045 

V I  h'F1 

19.485 

12 .277 

D V 1  

14.712 
12.727 
11.014 

9.655 

8.322 
8.734 

10.177 
9.089 

11.626 

12.693 
14.672 

10.986 
9.634 
8.721 
8.3 18 
8.452 

10.196 
9.101 

11.650 

14.632 
12.658 
10.958 

9.613 
8.108 
8.314 
8.457 

10.215 
9.113 

11.675 

14.592 

10.930 
12.624 

9.592 

8.310 
8.696 

8.461 

10.234 
9.126 

1 I.. 699 

12 .589 
14.552 

10.901 
9.571 

8.306 
8.683 

8.466 
9.139 

10.254 
11.725 

ov1 

8.448 



TABLE XIV. - Continued. TABULAR  DATA FOR TRAJECTORIES FROM 1 . 1  EARTH  RADII CIRCULAR 

PARKING  ORBIT TO 1 . 1  NEPTUNE RADII CIRCULAR  PARKING  ORBIT 

8 0 1 4  8090.0 

8 l l O . r )  

8 1 3 0 . 0  

c l l , > i ) . O  
8140 .0  

8160 .0  
8170 .0  
8 1 8 0 . 0  

8 0 6 4   8 1 4 0 . 0  

67 8 1 s o . n  

8120.0 

1 7   8 l . j n . n  
8160.0 
8170 .0  

a 1 s o . o  

822n .0  

81CO.O 

82C0.3 
8 2  10.0 

8230 .0  

8 1 1 4   8 1 ~ 0 . 0  
3 3  8 z o . n  

8210 .n  
a 2 x . 3  
82   ?0 .0  
8 2 4 0 . 0  
8250 .0  

8270 .0  
8200 .0  

82r.0.7 

8 1 6 4   a 2 4 0 . 0  

a200 .n  

82nn .o  

8 3  H25O.O 

@?70.O 

8 2 i Q . 0  
83CO.Q 
8310 .0  
8 3 2 0 . 0  
M330.0 

7 1 . 8 9  
19.Y2 
l d . 2 4  
1 b . Y l  

15.66 
16 .03  

1 5 . d 3  
16 .51  
1 7 . 6 3  
1Y.11 

21.d4 
1 9 . 8 9  
I d . 2 3  
16 .b8  
1 6 . U l  
1>.65 
1 5 . 8 3  + 

1 l . 6 5  
1b .52  

1 9 . 1 4  

21.80 
1 9 . 8 4  

1 6 . 8 6  
l d . 1 7  * 

1 5 . 9 3  
15 .64  
1 5 . 8 3  
1b.>3 
1 ! . 6 7  
1Y.16 

21 .75  

1 d . 1 4  t 

19 .80  

1 6 . 8 3  
15 .9d  + 

l > . 8 3  
15 .64  

1 6 . 5 4  
17 .68  
13 .1d  

7 . ? 7 4  4.685 
7 . 3 6 7  4 .651  
7 . 3 6 2  4.625 
7 . 3 5 e  4 . 6 0 6  
7 . 3 5 6  4.594 
7 . 3 5 5  4 .589  
7 . 3 5 5  4 .589  
7 . 3 5 7  4 , 5 9 6  

7.363 4.627 
7 . 3 5 $  4.6U9 

7.37C 
7 .36?  

7 . 3 5 4  
7 . 3 5 2  
7 . 3 5 1  
7 . 3 5 1  
7.352 
7 . 3 5 5  
7 . 3 5 9  

7 . 3 5 e  

7 . 3 6 5  

7 . 3 5 4  
7.359 

7.35C 
7 . 3 4 t  
7 . 3 4 7  
7 . 3 4 7  
7.34h 
7 . 3 5 1  
7 . 3 5 5  

7 . 3 6 1  
7 . 3 5 5  

7 . 3 4 t  
7.35:: 

7 . 3 4 4  

7 . ' 42  
7 . 3 4 :  

7 . 3 4 5  
7 . 3 4 7  
7 . 3 5 1  

4 . 6 6 4  
4.635 
4 . 6 0 3  
4 . 5 8 4  
4 .572  

4 .567  
4.567 

4 .574  
4 .587  
4 .607  

4 . 6 4 2  
4.  604  
4 .582  
4 .563  
4 .550  
4.545 
4.546 
4 . 5 5 3  
4.567 
4 .586  

4.622 
4.5d7 
4 . 5 b 1  
4 .542  

4.526 
4.524 

4 .533  
4 .547  
4.567 

4.530 

63 .200  
b 2 . 7 6 8  
6 2 . 4 2 0  
6 2 . 1 6 1  

b 1 . 9 7 1  
h2 .016  

62 .043  
b2.2OH 
6 2 . 4 8 9  
6 2 . 8 7 1  

63 .282  
6 3 . 7 1 1  

b 2 . 9 3 h  

6 2 . 5 4 1  * 
h2 .687  

6 2 . 4 0 5  
6 2 . 5 6 6  

b3.017 
6 7 . 7 3 6  

6 3 . 3 9 9  

. 

6 4 . 2 ? 0  
63 .795  
63.45.1 

6 3 . 0 6 6  
b 3 . 0 1 9  
6 3 . 0 8 9  
6 3 . 2 7 1  
6 3 . 5 4 5  
63 .977  

6 4 . 7 2 9  

b3 .96q  
64 .307  

6 3 . 7 2 5  
6 3 . 5 8 0  

6 3 . 6 1 2  
h3 .543  * 

6 3 . 7 9 3  
64 .071  
h4 .454  

6 3 . 2 0 6  

I 

5 9 . 4 2 9  
5 8 . 7 0 1  
5 8 . 1 5 0  

5 7 . 5 0 5  
5 7 . 7 5 6  

5 7 . 3 8 5  
>7 .387  

5 1 . 5 2 0  
5 7 . 7 6 5  
511.133 

5 8 . 8 4 4  
5 a . 1 1 6  
5 7 .5bh  
5 7 . 1 7 4  
5 6 . 9 2 2  
56 .H09  
5 6 . 8 1 1  
5 6 . 9 4 3  
5 7 . 1 9 0  
5 7 . 5 5 9  

5 8 . 2 4 6  
5 7 . 5 1 9  
56 .970  
5b. 580 
5 6 . 3 2 5  

5 6 . 2 2 4  
56 .217  

5 6 . 3 4 5  
5 6 . 6 0 7  
5 6 . 9 1 3  

> 1 . 6 3 5  
56.9G9 
> 6 . 3 b 2  
5 5 . 9 7 3  
5 5 . 7 2 8  
5 5 . 6 1 3  

5 6 . 0 0 3  
55 .749  

5 6 . 3 7 5  

55 .624  

2 .454  122.735 

2 .521  142 .455  
2 . 4 9 1  132.595 

2.543 152.315 
2.556 162 .175  
2 . 5 6 0  172 .035  
2 .554  181.095 
2 .540  191.755 
2.517 2 0 1 . 6 1 5  
2 .485  211 .475  

2 .414  1 2 3 . 0 3 4  
2.451 1 3 2 . 8 9 4  
2 .481  1 4 2 . 7 5 4  
2 . 5 0 3  1 5 2 . 6 1 4  
2.516 1 6 2 . 4 7 4  
2.520 172 .334  
2 .514  182 .194  
2.550 192 .054  
2 .477  2 0 1 . 9 1 4  
2 .444  211 .774  

2 .374  123 .333  

2.442 14  3.053 
2.412 133 .193  

2 .464  1 5 2 . 9 1 3  
2 .477  162 .773  
2 .481  172 .633  
2.475 1R2.493 
2 .460  1 9 2 . 3 5 3  
2 .437  202 .213  
2 .404  212 .073  

2.336 123 .632  
2 .374  1 3 3 . 4 9 2  
2 . 4 0 4  143 .352  

7 . 4 3 9  163 .012  
2 .426  153 .212  

2.437 i 8 2 . 7 9 2  
2 .443  172 .932  

2 .422  192 .652  
7 . 3 9 6  202 .512  
2.365 212 .372  

0 . 9 5 1  
0 .948  
0.945 
0.943 
0 . 9 4 1  

0 . 9 4 1  
0 . 9 4 1  

0 . 9 4 2  
0 . 9 4 4  
0 .946  

0 . 9 5 1  
0 .948  
0 .945  
0 .943  
0 . 9 4 1  

0 . 9 4 1  
0 . 9 4 1  

0 . 9 4 2  
0 .944  
0 .94h  

0 . 9 5 1  

0 . 9 4 4  
0 . 9 4 7  

0 . 9 4 2  
0 . 9 4 1  
0 . 9 4 0  
0 . 9 4 1  
0.942 
0 . 9 4 4  
0 .946  

0 . 9 5 1  
0 . 9 4 7  
0 . 9 4 4  
0 . 9 4 2  
0 . 9 4 1  
0 . 9 4 0  
0 .940  
0 .942  
0 . 9 4 3  
0 . 9 4 6  

2 .542  

2 . 2 8 7  
2.417 

2 .152  
2 .014  
1 . 8 7 4  
0.995 
0 .977  
0 .945  
0 .901  

2 .543  
2 . 4 1 7  
2.287 
2.152 
2 .014  
1.   R73 
0 .995  
0 .976  
0 .944  
0.900 

2 .544  
2 .418  

2 .152  
2 .287  

2 .014  
1 .872  
0 .995  
0 . 9 7 6  
0 . 9 4 4  
0.900 

2 .545  
2 .419  
2.288 

2 . 0 1 3  
2.152 

0.995 
1 . 8 7 2  

0 .975  
0 .943  
0 . 8 9 9  

4 1 . 4 6 8  
41 .470  
41 .472  
41 .473  
41 .474  

41 .474  
41 .474  

41 .473  
4 1 . 4 7 1  
41 .410  

25.243 -23 .632  
20.289 -32 .402  
15 .378  -42 .892  
10 .507  -55.507 

5.675 -7C.374 

- 3 . 8 8 9  256 .319  

-13 .349  2 2 1 . 0 5 t  
-8 .630 241.013 

0.817 y - t 6 . 8 5 4  

-18 .053  216 .926  
t 

41 .465   25 .150  9 -23 .77e  

41 .469   15 .292  -43.09C 
41.468  20 .200 - 2 2 . 5 7 1  

4 1 . 4 7 1   1 0 . 4 2 4  -55 .740  

4 1 . 4 7 2   0 . 7 9 7  9 -87 .176  
4 1 . 4 7 1  -3.968 t 256 .105  
41.470 -8 .709  i4C .770  

41 .467  -1H.133 4 216.752 
41 .469  -13 .429  227.65C 

4 1 . 4 6 3  25 .056  + -23 .926  
41 .465  20.110 - 3 2 . 7 4 1  
41.467 15 .205  -43 .290  
41 .468  10 .340  -55.976 
4 1 . 4 6 9  5.512 -iO.906 
41 .469  0 .716  - 8 7 . 4 6 1  
4 1 . 4 6 9  - 4 . 0 4 9  255 .829  
4 1 . 4 6 8  -8.788 24C.530 
41 .467  -13 .509  227 .442  
41 .465  -18 .214  216.577 

4 1 . 4 6 1  24.963 -24.074 
41 .463  20 .020  -32 .913  
41 .465  15 .118  -43.492 
41 .466  10.255 -56 .214  
41 .467  5 .429  -71 .180  
41 .467  0.635 -87 .748  
41 .467  -4 .129  255 .552  
4 1 . 4 6 6  -8.869 2 4 0 . 2 8 3  
4 1 , 4 6 4  -13 .589  227 .234  

41 .471  5 .594 a -7c .638  

II 

41.463  -18 .296 2 1 6 . 4 0 1  

19 .303  
17 .C32  
1 5 . 0 1 1  
1 3 . 3 5 5  
12 .210  
1 1 . 7 1 6  
11 .944  
12 .842  
14 .210  
16.016 

19 .2   57  
l 6 . 9 S 1  
14 .916  
1 3 . 3 2 9  
12 .193  
11 .712  
11 .952  
12 .860  
1 4 . 2 9 6  
16.1C7 

19 .211  
16 .950  
14.942 
13.3C2 
12 .177  

1 1 . 9 5 9  
1 1 . 7 0 1  

12 .877  
14 .322  
1 6 . 1 2 9  

19.165 

14 .907  
16.9C9 

13 .275  

11.7C3 
1 2 . l t l  

1 1 . 9 6 7  
1 2 . 8 5 6  
14 .348  
16 .171  

14 .512  
1 2 . 5 5 4  
10 .873  

9.550 
8.671 
8.302 
8.471 

10 .274  
9.152 

11 .751  

14 .472  
12.520 
1 0 . 8 4 5  

9 .529  
8.658 
8.299 
8.477 

10.295 
9 .165  

11.117 

14 .432  
12 .485  
10.816 
9.508 
8.646 
8.296 
8.483 
9.179 

10.315 
11 .803  

14 .391  
1 2 . 4 5 0  
10 .788  

9.488 
8.634 
8 .293  
8.489 
9.193 

10 .337  
11 .830  

9 

E C A T E  T T I M C  C V  S U M  C V :  V I N F 2  P H I 7  ALPHA2  VEL2  BETA ECCE R M I D  V E L l   A L P H A 1  P H I 1   V I N F l  DV1 



C V i  

7 . 4 8 7  

7 . 3 7 b  
7 . 3 7 r  
7 . 7 6 7  
7 . 3 6 ,  
7 .  l h r  
7 .  Jot. 

7 . 3 7 !  
I . ? $ ! '  

7.?7 ' ,  
7.777 

7 . ?65  
7 , '?& 6. 

7.362 
7 .7(. i 
7.36'  
1 . 3 6 4  
7 .  3 6 7  
7:571 

7 . ? 7 '  

7.35' .  
7 .365 

7 . 3 6 1  
7.35s  
7 . 3 5 2  
7 . 3 5 1 :  
7 .  ? 6 C  
7 . 3 6 :  
7 . 3 0 8  

7 . 3 7 c  
7.364 
7 .  3hC 
7.356 
7 .354 
7 .754 

7 . 3 5 6  
7 .354 

7 . 3 5 8  
7 . ? 6 2  

7 . 3 7 4  
7 . 3 6 6  
7.36C 
7.355 
7 .352 
7 . 3 5 c  
7 . 3 4 s  
7.35C 
7 .357 
7 .354 

C V Z  

7 . 3 ~ ~  

V I ' q F Z  

4.75 1 
4.716 
4 . 6 H H  
4 . 5 f, (1 
4.627 
4 .641 
4.647 
4.646 
4.636 
4 . 0 1 1  

4 . h t l l  
4 .  1 1 3  

4.637 
4.6417 
4.630 
4.bL6 
4 . 6 2 8  

4 . !I 4,) 
4.uJ6 

4.66'4 

4.658 
4 .69P 

4 .634 
4 . 6 1 7  
4.607 
4 .601 

4.613 
4 .  h u i  

4.627 
4.647 

4.660 
4 . 6 3 6  
4 .012  
4 . 2 9 5  
4.584 
4 .  $ 8 0  
4.583 
4.591 
4.606 
4.626 

4.686 
4.646 
4.614 

4.573 
4.562 
4.559 
4 . 5 6 1  
4.570 
4.585 

V I N F 2  

4.590 

P - I 7  

62.1Yq 

61.332 * 
61.710 

h l . d 4 3  t 

60.H41 
00.755 
h0 .771 * 

61.141 
f,1.Y02 

b1.4C4 

6 2 . 7 ~  * 
61 .813 
51.484 
61.?'2< 
61.176 
61.115 

61.398 
b l . l q 7  

61 .705  
62.117 

6 7 . 7 4 3  * 
h7.33Q 
6 2 . 0 ~ 4  * 
61.141 

61.637 
f > l . l ? h  + 

61.927 
62 .235 
62.643 

63.255 
67.84f3 

62 .297 
67.527 

67 .175 
62.161 
6 2 . 2 5 3  + 

62.456 + 

62.764 
63.172 

64.24P 
63.756 + 

63.360 + 

6 3 . 0 4 1  + 
62.818 + 

62.699 + 

62.684 

62.904 + 

62.785 

63.292 

PHI2  4 

b1.654 

+ 

t 

4 

ALPPA? 

61.950 
0 0 . 2 0 1  
5 9 . 6 4 6  
>'>. 187 
56.891 
5a .717  
2R.680 

5 8 . 3 5 6  
58. 7 5 R  

SY.273 

611. 1511 
5 i . 4 7 H  

2 8 . 6 1 1  
30.969 

5 8 . 3 ; r h  
9 8 . 3 0 1  

38.5dO 
5 6 .  346 

5 8 . 7 7 2  
5 Y . 1 7 3  

511.593 
5 8 . 9 1 4  

!Jd.C4/1 
5d.405 

57 .831 
51.745 
31.187 
57 .943 
58 .219 
Sd.  6 1 4  

>9.016 

5 1.829 
> 8 .  3 37 

5 7.476 
51.262 
>7. I 7 6  
57.217 
>7.375 
>7.6,7 
58.054 

b9.298 
5 8.426 
51.74R 
57.247 
5 6 .  e90 
> 6 . 6 7 5  
5 6 . 5 9 3  

5 6 . 1 9 4  
56.623 

51.073 

ALPHA2 

VEL2 b F T A  

2.534 116.420 
2.573 129.280 
2.606 138.140 

2.647  157.060 
2.633  14lJ.000 

2.654 167.  720 

2.642  1A1.440 
2.653 177.580 

2 . 6 1 3  19 1.300 
7.594 207.160 

?.532 124.862 
2.567 134.722 

2.  614 154.442 
2.595 144.582 

7.625 164.302 
2.626 174.162 
Z.619 1R4.022 
2 . 0 3 3  19.3.682 
2.377 203.742 
7 .543 213.602 

7.S2b 135.322 
2.491 127.162 

2.554 l ' t r .HB2 
7.573 154.742 
2.584 164.602 
2.585 174.462 
2.578 1R4.322 
7 .551 194.182 
7.i3b 204.047 
7.501 21 3.902 

2.450 125.461 
2 . 4 8 6  135.321 
2.514 145.181 

7.544 164.901 
2.533 155.041 

2.545 174.761 
2.536 1A4.621 
2.521 1 9 4 . 4 8 1  
2.495 204.341 
2.460 714.201 

2.411 125.760 
2.368 115.900 

2.446 135.620 
7 .474 145.480 
2.494 155.340 
2.504 165.200 
2.506 175.060 
2.498 184.920 
2.481 194.7AO 
7 .455 204.640 

V E L 2  bETA 

F C C €  

'3.953 
0.950 
0.'147 
3.944 
0.947 
1 .942 
0.941 
0.942 
0 .944  
0.946 

0 .951 
0.947 
0.945 
0 - 9 4 3  
0.942 
0.941 

0 .943 
0.942 

0.545 
0.947 

0 .951 
0.947 
0 . 9 4 4  
0.943 

0 .941 
0.941 
0.943 
0.945 
0.947 

0 .950 
0.947 

0.942 
0 .944 

0 .94 1 
0.441 
0.941 

0 . 9 4 4  
0.942 

0.947 

0 .950 
0 .954 

0.947 
0.944 
0.942 
0 .941 

0 .941 
0.941 

0.942 
0.944 

E C C E  

0.341 

R M I O  V E L l  ALPHA1 P H I l  V I N F l  

2.5R3  41.472 27.289 -20.441  20.292 
2.461  41.475 22 .311 -28.643  17.941 

2.065  41.480 7.633 -64.092  12.6C9 
2.202  41.478 1 2 . 4 8 5  -!.C.108  13.982 

1.926 41.480  2 .819 -6C.075  11.837 

0.986  41.479 -6.713 + 247.004  12.411 
0.909  41.480  -1.962 263.071  11 .772 

0.959  41.478  -11.439 4 232.915  13.643 
0.920  41.476  -16.145 221.126  15.311 

2.507  41.472  24.072 -25.575  18.153 
2.382  41.475  19.124 -34 .720  16 . '~?1 

2.334  41.477 17.376 -38.385 1 5 . 8 ~ 4  

2 . 2 5 1  
2.116 
1.978 
1 .000 
0.992 
0.970 
0 . 9 3 6  
0 .889 

2.382 
2.508 

2 .251 
2.116 
1.977 

0.992 
1.000 

0.935 
0 .970 

0.888 

2.509 
2 .383 
2 . 2 5 1  
2.116 
1.977 

0.992 

0 .934 
0.969 

fl.887 

2.631 

2.383 
2.510 

2.252 
2.116 

1 .ooo 
1.977 

0.991 
0 .969 
0.934 

R M I D  

1.noo 

41.476  14.219 -45 .689 
41.477 9.354 -58 .854  
41.478 4.528 -74.208 
41 .478 -0.262 + 269.071 
41.478 -5.024 252.540 

41.475 -14.472 225.067 
4 1 . 4 7 7  -9 .759 237.667 

41.473 -19.170 214.624 

41 .472 19.036 -34.892 
41.470 23 .981 -25.124 

41 .474 14.134 -45.892 
41.475 9.273 -55.091 
41.476 4.449 4 -14.475 
41 .476 -0.341 4 268.790 
41.475 -5 .102 252.277 
41.474 -9.836 231.437 
41 .473 -14.550 4 224.872 
41 .471 -19.249 4 214.459 

41.467 23.889 4 -25.814 
41.470 18 .948 4 -35 .061 
41.471 14 .049 -46.097 

41.473 4.368 4 -74.747 
41.472 9.190 -54.333 

41.473 -0.421 4 268.509 
41 .473 -5.180 252.013 
41.472 -9.915 237.205 
41.470 -14.629 224.615 
41.468 -19.329 214.293 

. 

41.463  28.177 -18.225 
41.465 23.797 -26.026 
41.467 18.860 4 -25.243 
41.469 13 .964 -46.305 
41.470 9 .101 -49.577 
41.471 4.287 -75.020 
4 1 . 4 7 1  -0.501 268.224 
41.470 -5.259 4 251.74P 

41.468 -14.709 224.418 
41.469 -9.994 236.972 

V E L l  ALPHA1 4 P H I l  
s 

14.3Z; 
13.C35 
12 .023 
11.7C9 
12.1Cb 
13.145 
14.675 
16.549 

18.7C9 
16.452 
14.551 
13.0  11 
12 .019 
11.707 
12.116 

14.702 
13 .164 

16.5E1 

16.452 
18.664 

14.518 
12.986 
12.0C5 
11.706 
12.126 
13.183 

16.614' 
14 .129 

21 .014 
18 .619 
16.413 
14.485 
12.962 
11.992 
11.7C5 
12.136 
13.2C4 
14.756 

V I h F l  

DV 1 

15.383 
13.330 
11.525 
10.044 

8.974 
8.392 
8.343 
8.823 
9.776 

11.118 

14.033 
12.132 
10.526 

9.301 
8.538 
8.297 

9.386 
8.593 

10.600 
12.147 

13.994 
12.099 
10.500 

9.282 
8.527 
8.296 
8.600 

10.622 
9.401 

12.174 

13.955 
12.066 
10.473 

9.263 

8.295 
8.517 

8.607 

10 .644 
9.416 

12.201 

16.025 
13.916 
12.032 
10.447 

9.244 
8.501 
8.294 

9.432 
8.615 

10.666 

DV 1 



TABLE XIV. - Continued. TABULAR DATA FOR TRAJECTORIES FROM 1 . 1  EARTH RADII CIRCULAR 

E C P l E  TTIME 

8131   82 r :o .n  
3 1 1   8 2 1 0 . 0  

8 2 3 0 . 9  
8270 .0  

8240.0 
8 2 J 0 . 0  
8 2 ; o . n  

e 2 ~ 0 . 0  
e2 70.0 

8 2 9 0 .  0 

8 1 8 1  8220.il 

8 2 1 0 . 0  
82".0 
ez..o.n 
8 3 C O . 0  
8310.0 
8 3 ~ 0 . n  
e320.0 
8 3 4 1 . 3  

2 6 1   8 2 6 0 . n  

c v 2  

7 .?7C 

7 . 3 5 t  
7 . 3 6 2  

1 . ? 4 8  
7 . 3 5 1  

7 . 3 4 6  
7 . 3 4 5  
7 . 3 4 t  

1 . 3 5 1  
7 . 3 4 8  

1 . 3 6 t  
7 - 3 5 ?  
7 . 3 5 2  
1 .747  
1 . ? 4 4  
7 . 3 4 2  
7 . 3 4 7  
7 . 3 4 i  
7 .34.1 
7 . 3 4 7  

7 . 3 6 2  
7 . 1 5 4  
7 . 3 4 t  
7 . 3 4 4  
7 . 3 4 c  
7.?3P 
7 . ? 3 ?  
7 .33 r  
7 .?4C 
7 . 3 4 ?  

7 . 1 5 1  
1 . 3 5 5  

7 . 7 4 5  

7 .  ? 3'; 
7 . ? 3 7  
7 .  v + r  

7.?3.5 
1 .?34  

1 2 3 1  
7 . ? 4 r  

7.35' 
1 . 3 4 7  
7 . 3 4 1  
7 . ? 3 1  
7.?32 
7 . l 3 1  
7 . ? 3 1  
7 . ? 3 :  

PARKING ORBIT TO 1 . 1  NEPTUNE RADII CIRCULAR PARKING ORBIT 

V I N f 2  P H I ?  

4 .666  6 4 . 7 5 3  
4 .h25  6 4 . 2 7 6  
4 . 5 9 3  63.1174 
4.269 6 3 . 5 5 6  
4 . 5 5 1  6 3 . 3 3 7  
4 . 5 4 1  6 3 . 2 2 4  
4.538 h3.2Od 
4.540 h3.357 

4 .564  6 3 . 6 2 0  I 

4 .645  6 5 . 2 5 7  
4 .605  6 4 . 7 8 5  
4 .573  b 4 . 3 a h  

4 . 5 5 1  6 3 . 8 5 6  
4 .540  6 4 . 0 1 4  

4 .517  6 3 . 1 3 2  
4 . 5 2 1  h 3 . 7 4 0  I 

4 . 5 2 0  6 3 - 8 3 , )  
4 . 5 2 9  6 4 . 0 4 0  
4.545 6 4 . 5 4 5  

4 .549  h3 .519  

ALPHA7 

58 .695  
5 7 . 8 2 4  
57 .147  

> b . 2 9 7  
5 6 . 6 4 2  

5 6 . 0 7 6  
5 6 . 0 0 0  
>a.n39 
5 6 .  1 9 2  
2 6 . 4 6 2  

5 8 . 0 7 9  
57 .20H 
5 0 . 5 3 3  
5 6 . 0 5 0  
>5.6112 

> 2 . 3 0 3  
35.472 

5 2 . 4 3 6  
32 .597  
> 5 . 8 / 9  

5 7 . 4 4 9  

5 > . 9 o b  
5 5 . 4 6 5  
>5.059 

2 4 . 1 7 1  
5 4 . 8 2 7  
5 4 . 9 7 8  
3 2 . 2 5 6  

5h.dl.14 
5 > . 9 3 7  
5, .2bh 
2 4 . 7 6 5  
54.42 '5  
5 4 . 2 2 0  
3 4 . 1 3 6  
3 4 . 1 0 7  
2 4 . 3 5 1  
34.h3C' 

5 6 . 5 7 9  

5 4 . ~ 5 3  

5 b .  1 4 5  
3 3 . 2 
2 4 . 6 1 2  

2 3 . 7 1 1  
2 4 . 1 1 1  

3 3 . 5 7 ' 1  
5 3 . 5 <I'l 
2 j. 5 4 7  
55.7: lA 
2j.999 

4 L P l l i 2  

VEL2  dETA 

2 . 3 2 9  116 .199  
2 .372  1 2 6 . 0 5 9  
2.408 135 .919  
2.436 145.  779  
2 .425  1 5 5 . 6 3 9  
2 .465  165 .499  

2 . 4 5 9  1.45.219 
2.467 1 l S . 3 5 9  

2.441 195 .077  
2 .415  204 .937  

2 .291  l l h . 4 ' 3 8  
2 .334  126 .358  
2 .373  1 3 6 . 2 1 8  

2 .411  155.Y38 
2.398 146 .078  

7 . 4 2 9  175 .650  
2.428 l h 5 . 7 9 a  

2 . 4 0 3  1 9 5 . 3 1 8  
2 .421  185.518 

2 . 3 7 1   7 0 5 . 2 3 8  

2 .253  116.197 

2 .332   136 .517  
2 .296  126.h57 

2.36U  146.377 

2.  39U 166 .097  
2 .380   156 .237  

2 . 3 9 1  172 .957  
2 . 3 8 4  1H5.817 
2 .365  195 .617  
2.33d 7 0 5 . 5 3 1  

2 .260  1 7 b . 9 5 b  
2 .216  117 .096  

2 .29b  130 .811  
2 .  324 146.677 
2 .  343  1 5 h . 5 3 6  
2 . 3 5 4  Ihb. 396 
2 . 3 5 4  1 7 b . 2 5 6  
2 .346  1 R h . l l b  
2 . 3 2 8  1 9 5 . 9 7 6  
7 . 3 0 1  705 .A3h  

2 . 1 0 0  1 1 1 . 3 9 5  
2 .223  1 2  1 . 2 S 6  
?.2bu 1 3 7 . 1 1 6  
2 . 2 8 e  140 .976  
7 .307  1 5 b . 8 3 6  
7. 318 16b.h96 

2 . 3 1 ~  1H5.416 
2.31Y I l b .  556  

2 .292   196 .276  
7.2t3 2116.130 

V t L Z  ( > E T A  

E C C E  

0 . 9 5 4  
0 .950  

0 .944 
0 .746  

0.942 
0 . 9 4 1  
0 . 9 4 0  
0 . 9 4 1  
0 . 9 4 2  
3 . 9 4 4  

0 . 9 5 4  
0 . 9 5 0  
0.946 
3 . 9 4 3  
0 . 9 4 2  
0 . 5 4 0  
0 . 9 4 0  

0 . 9 4 2  
0 . 9 4 1  

0 .944  

0.953 
0 . 9 4 9  
0 .746  
0 . 9 4 3  
0 .141  
0 . 9 4 0  
0 . 9 4 0  

0 . 9 4 2  
0 . 9 4 0  

0 . 9 4 4  

3 .953  
0 . 9 4 9  
0 . 9 4 6  
3 . '743  
3 .941  
0.940 
0 . 9 4 0  
'1.940 
9 . 9 4 2  
0 . 9 4 4  

0 . 9 5 3  
0 .  9 4 9  
0 .945  

0 . 1 4 1  
3 .143  

0 .945  
i). 940  

0 . 9 4 0  
0 . 5 4 1  
0 .944  

t C C E  

R M  IO 

2 . 5 1 1  
2.632 

2 .384  
2.252 
2 .116  
1 . 9 7 6  
1.000 
0 . 9 9 1  

9 . 9 3 3  
0.968 

2 .633  
2 .517  
2 .384  

2 .115  
2.252 

1 .976  
I. 0 0 0  
0 . 9 9 1  
0 . 9 6 8  
0 .932  

2 .635  
2 .513  
2 .385  

2 .115  
2 .757  

1 . 9 1 5  
1 . 0 0 3  
3 .991  
0 . 9 6 1  
0 . 9 3 1  

2 .636  
2.513 
2 .385  
7 . 2 5 2  
7 .115  
1 .975  

0.990 
1. oon 
0.961 
n . 9 3 1  

2 . h 3 1  
7 . 5 1 4  
2 .786  
2 .252  
2 .115  
I .  9 7 4  

0.990 
0 . 9 6 h  

1 .eon 

n.930 

% M I 0  

VEL1   ALPHAl  P H I l  
I 
I 

4 1 . 4 6 0  28.680 I -18 .360  
4 1 . 4 6 3  23.705 -26 .179  
41 .465  18 .771  -35 .421  
41.467 13.878 -46.515 
41.468 9.023 -59 .823  
41 .468  4 . 2 0 5  -15 .295  
41.468 -0.582 267.939 
4 1 . 4 6 8  - 5 . 3 3 9  251.475 

41.465 - 1 4 . 7 8 9  214.279 
41 .467  -10 .013  I 236.74C 

41 .458  28 .584  - l i ? . 4 9 t  
4 1 . 4 h l  2 3 . 6 1 2  -26 .334  
41 .463  18 .681  -35.600 
41.464 13 .191  -46 .727  
41 .466  24.939 -6C.012 
41.466 4 .122  -15 .576  
4 1 . 4 6 6  -9.663 261 .651  
41 .466  -5 .420  3 251.20P 
41.465 -10 .154  2 3 6 . 5 0 3  
4 1 . 4 6 3  -14.810 224 .08C 

41.456 28 .486  -18.634 
4 1 . 4 5 9  23.518 -26 .490  
4 1 . 4 6 1  18 .591  -35.782 
41 .462  1 3 . 1 0 4  -46 .941  

. 

41.464 4 . 0 3 9  I -75.857 
4 1 . 4 6 4  -0.744 267 .362  
41 .464  -5 .502  250 .933  
41 .463  -10.235 236 .265  
41 .461  -14 .952  223 .881  

41 .463  8 .854 -60.323 

4 1 . 4 5 4   2 8 . 3 8 9  - 1 8 . 1 1 2  
41 .457  23.425 -26 .647  

4 1 . 4 6 0  13 .616  -41 .158  
4 1 . 4 5 9  1 8 . 5 0 1  -35.966 

41 .461  8.769 - 6 0 . 5 7 1  
41 .462  3 .955  3 - i 6 . 1 4 2  
4 1 . 4 6 2  -0 .827  267 .010  
4 1 . 4 6 1  -5 .583  fi 750.662 
4 1 . 4 6 0  -10 .316  I i 3 6 . 0 2 t  
41 .459  -15 .035  i i 3 . 6 7 E  . 
41 .452  213.291 -18 .912  
41 .455  23 .330  -26 .806  

41 .458  13 .528  -47 .377  
4 1 . 4 5 1  18.410 a -20 .151  

4 1 . 4 5 9   8 . 6 8 3  I -6c .834  
41 .4h0  3.871 -16.425 
41 .460  -0 .911  3 266 .712  
4 1 . 4 5 9  -5.666 I i 5C .387  
41 .458  -10.400 fi 235.786 
41 .457  -15 .118  223 .475  

V F L l   A L P H A l  P H I l  
3 

V I ' u F 1  

2 0 . 9 t 5  
1 8 . 5 7 4  
16 .373  

1 2 . 9 3 8  
14 .453  

1 1 . 9 7 9  
11.7C4 

13 .224  
12 .147  

1 4 . 1 8 4  

20.5  16 
1 8 . 5 2 9  
16 .323  
14 .420  

11.966 
12 .914  

11 .703  
12 .158  
13 .245  
1 4 . 8 1 2  

20.8t6 

1 6 . 2 9 4  
1 8 . 4 0 4  

14. ?87  
12 .890  
1 1 . 9 ! 3  
11 .703  
1 2 . 1 7 0  
13 .266  
14 .841  

20.8  17 

1 6 . 2 5 4  
18 .419  

1 2 . 8 6 6  
1 4 . 3 5 4  

1 1 . 9 4 1  
11.1G3 
12 .182  
13.2E8 
1 4 . ~ 3 7 0  

20 .767  
1 8 . 3 5 4  
1 6 . 2 1 4  

12 .842  
14 .321  

11 .928  
1 1 . 7 c 3  
1 2 . 1 9 4  
13 .311  
14 .900  

V I h F l  

DV 1 

1 5 . 9 8 1  
13 .878  
11 .999  
1 0 . 4 2 1  

9.226 
8.497 
8.293 
8.623 

10 .688  
9 .447  

15.937 
1 3 . 8 3 9  
11 .966  
10 .394  

9 . 2 0 1  
8.488 
8.292 
8.632 
9 .464  

10 .111  

15 .893  

11 .933  
13 .799  

10.368 
9 .189  

8.292 
8.641 

10 .735  
9 .481  

15 .849  
13.760 
11 .900  
10 .341  

9 .170  
8.469 
8.292 
8.650 
9.498 

10.758 

15 .805  
13 .121  
11.866 
1 0 . 3 1 5  

9 .152  
8.460 
8 . 2 9 2  
8.659 

10 .783  
9.515 

DV1 

8 . 4 1 8  



C V  SbM 
* 

73.11 + 

71.03 0 

1Y.17  
1 7 . 6 2  
16.416 
15 .78  
1 7 . 6 2  
1 4 . u o  * 
I b . 3 6  
l d . 1 4  

23.b6 
? > . Y 9  + 

1 9 . 1 3  
17.5'4 E 

1 0 . 4 4  + 
15 .77  
1> .62  
I h . 0 i ;  
1 h . U V  
l d . 1 6  * 

t 

73 .L2  
2c  .Y4 
19.1'J 
1 7 . 3 h  * 
1 0 . 4 2  
1 5 . 1 5  
1 7 . 6 2  
1b.01 
10.69 
I a . l r j  

2 2 . 9 7  
7L ' .Y3 
l ? . c b  * 
1 7 . 5 3  
l o  .4'? 
1 5 . 7 4  t 

13.61 * 
10.02 * 
1 0 . 7 1  * 
LY.Ll * . 

c v 2  

7 . 3 5 7  

7 . 7 3 E  
7 . 3 4 4  

7 . 3 3 3  
7 . ? 3 C  

7 . ? 2 7  
7.32, !  

7 . 3 2 8  
7 . ? 3 C  
7 . ? 3 !  

7 . 3 4 c  
7 . 3 4 8  

7 . ? 3 4  
7 . 3 3 c  
7 . 3 2 6  
7 . 3 2 5  
7 . 3 2 4  
7 . 3 7 :  
7 . 3 2 7  
7 . 7 3 c  

7 . ? 4 5  
7 . 3 3 1  

7 . ? 2 C  
7 . ? 3 1  

7 . 3 7 3  
7 . 3 ? 1  
7 . 3 2 1  
7 . 3 2 ?  
7 . 3 2 4  
7 . 3 2 7  

7 . ? 3 4  
7 . 3 4 7  

7.321' 
7 . 3 2 ?  

7 . 3 1 2  
7.3?12 

7 .31E 
7 . 3 1 $  
7 , 3 7 1  
7 . 3 2 4  

C V L  

V I U F Z  

4 . 5 2 9  
4 .511)  

4 .496  
4 . 4 7 1  
4 . 4 5 4  
4 .444  
4 .441  
4 .  '144 
4 .455  
4 .472  

4 . 5 5 2  
4 . 5 1 1  
4 .478  
4 .453  
4 - 4  3b 
4 . 4 2 h  
4 .423  
4 . 4 2 7  

4 . 4 5 5  
4 .438  

4.555 
4.4Y4 
4 . 4 6 1  
4 . 4 3 6  
4 . 4 1 0  
4 .409  
4 .406  

4 . 4 L 1  
4 . 4 3 9  

4 . 4 1 7  
4 . 5 1 ' 3  

4 .444  
4 . 4 1 9  

4 . 3 9 ?  
4 . 4 3 2  

4 . 3 9 4  
4 .435  
4 .423  

V I IuF2  

4 . 4 1 ~ 1  

4 .390  

P H I 2  * 

li 

6 7 . 2 5 8  * 
6 6 . H 0 4  
6 6 . 4 2 2  + 

6 6 . 1 2 3  * 
515.917 
6 5 . 8 1 2  

6 5 . 9 2 0  * 
6 5 . 8 1 0  

6 6 . 1 2 5  
b 6 . 4 4 3  * 

6 7 . 7 5 5  * 
6 7 . 3 0 5  + 
6 6 . 9 2 7  

6 6 . 4 2 V  4 

b 6 . 6 3 2  

6 6 . 3 2 6  
(16.377 
6 6 . 4 3 3  + 

66.64h 
b b . q 5 5  

h H . 2 4 9  
6 1 . 0 0 4  

6 7 . 1 3 9  
6 7 . 4 3 0  

4 6 . 4 3 9  t 

6 6 . 8 3 9  
b6.RL1 
66.941) 
6 7 . 1 6 0  
6 1 . 4 1 4  . 
6 8 . 7 4 2  

6 7 . Y 3 2  
68.301 

6 7 . 6 4 4  I 

6 1 . 4 4 8  

6 1 . 3 ' 1 5  
6 7 . 3 5 0  * 

6 7 . 4 6 3  
6 7 . 6 7 5  
b 7 . 9 9 ?  

P h l 2  

ALPHA2 

54.610 
5 5 . 4 7 2  

5 3 . 9 4 5  
5 3 . 4 5 4  
53.1:b 
52 .916  

5 2 . 8 8 2  
> 2 . 8 4 7  

5 5 . 0 5 1  
5 3 . 3 2 5  

5 4 . 7 8 3  
7 3 . 9 2 5  
5 3 . 2 6 4  
> 2 . 7 7 7  
5 2 . 4 4 2  
5 2 . 2 4 5  
> L . 1 7 3  
5 2 . 2 2 0  

> 2 . 6 6 4  
5 2 . 3 7 9  

5 4 . 0 7 8  
5 3 . 2 2 5  
52.56 '1  
5 2 .  0 6 6  
> 1 . 7 5 5  
51 .56"  

5 1 . 5 3 7  
>1.69? 
51 - 9 7  I 

53.3561 
7 2 . 5 1 0  
>I.RbO 
> 1 . 3 8 1  
5 1 . 0 5 4  
33 .867 
7 0 . 7 9 1  
5 0 . 8 4 1  
51.703 
5 1 . 2 7 5  

ALPHA: 

>1 .4qn 

V E L ~  n e r n  

2 . 1 4 4  1 1 7 . 6 9 5  
2.188 1 2 7 . 5 5 5  
2 .225  1 3 7 . 4 1 5  
2 . 2 5 3  1 4 1 . 2 7 5  
-7.272 1 5 7 . 1 3 5  
2 .282  1 6 6 . 9 9 5  
2 . 2 8 3  176.851,  
2 . 2 7 4  1 8 h . 7 1 5  
2 . 2 5 b  1 9 6 , 5 7 5  
2 . 2 2 8  206 .435  

2 . 1 0 9  1 1 7 . 9 3 4  

2 . 1 9 0  1 3 7 . 7 1 4  
2 . 1 5 4  1 2 7 . 8 5 4  

2 . 2 1 6  1 4 7 . 5 7 4  
2 .238  1 5 7 . 4 3 4  

2 . 2 4 9  1 7 7 . 1 5 4  
2 . 7 4 8  1 6 7 . 2 9 4  

2 .240  187 .514  
2 . 2 2 1  1 9 6 . 8 7 4  
2 . 1 9 3  7 0 6 . 7 3 4  

2 . 0 7 5  1 1 8 . 2 9 3  
2 .129  1 2 d .   1 5 3  
2 . 1 5 6  13H.013  
2. lM5 1 4 7 . 8 7 3  
2 . 2 0 4  1 5 7 .  7 3 3  
2 . 2 1 4  1 6 7 . 5 9 3  
7 .215  1 7 7 . 4 5 3  
2 . 2 3 5  1 8 7 . 3 1 3  
2 . 1 8 6  1 9 7 . 1 7 3  
2 .159  207.033 

2 . 0 4 2  118 .592  
7 . 0 8 0  1 2 8 . 4 5 2  

2 . 1 7 1  158.032 
7 .131  1 4 8 . 1 1 2  

7.1111 167 .892  
2 . 1 8 1  1 7 7 . 7 5 2  
2.172 1 8 7 .   b i 2  
2.153 1 9 7 . 4 7 2  
2 . 1 2 5  2 0 7 . 3 3 2  

VEL2  B E T A  

L. 1 2 3  13a .  312  

E C C E  

0 . 9 4 9  
0 .953  

0 . 9 4 5  
0 . 0 4 3  
0 . 9 4 1  

0 . 9 3 9  
0 .940  
0 .941  
0 . 9 4 3  

0 . 9 5 2  
0 . 9 4 b  
0 . 9 4 5  
0 . 9 4 2  

0 .  q 3 9  
0 .940 

0 . 9 3 3  
0 .940  

0.943 
0 . 9 4 1  

0 . 9 5 2  
0 . 9 4 8  
0 .945  
0 .942  

0 . 9 3 9  
0.940 

0 . 9 3 9  
0 . 9 4 0  
0 . 9 4 1  

o. 940 

0 .943  

0 . 9 5 2  
0 .948  

0 . 9 4 2  
0 . 9 4 5  

0 . 9 4 0  
0 . 9 3 9  
0 . 9 3 9  

0 . 9 4 1  
0 . 9 3 9  

0 .943  

E C C E  

R M I O  

2 . 6 3 8  
2 . 5 1 5  

2 . 2 5 2  
7 . 3 8 6  

2.114 
1 . 9 7 3  

0 . 9 9 0  
1 .a00 

0 .966  
0 . 9 2 9  

2 . 6 3 9  
2 .515  

2 . 2 5 2  
7 . 1 1 4  
1 . 9 7 3  
1 .ooo 
0.989 
0 . 9 6 5  
0 . 9 2 8  

2 . 3 8 6  

2.640 
2 .516  
2 .387  

2.1 14 
2 . 7 5 2  

1 . 9 7 2  

0 . 9 8 9  
0 . 9 6 5  
0 . 9 2 8  

2 . 6 4 1  
2 .517  
2 . 3 8 7  
2 . 2 5 7  
2 .113  
1 .Y71  

0 . 9 8 9  
0 . 9 6 4  

1. on9 

1.noo 

0.927 

R M I D  

VEL1  ALPHA1 P H I l  

4 1 . 4 5 3  2 3 . 2 3 5  4 -26 .967  
4 1 . 4 5 1  2H.192  - 1 5 . 0 5 3  

41 .455  18.318 - 3 6 . 3 3 8  
4 1 . 4 5 6  1 3 . 4 3 9  -47 .599  
41 .457  8 .596  - 6 1 . 0 5 3  
41 .45R 3 .786  - 1 t . 7 1 5  
4 1 . 4 5 8  - 9 . 9 9 4  2 6 6 . 4 7 5  
4 1 . 4 5 7  - 5 . 7 4 9  * 25C.111  
4 1 . 4 5 6  -10 .484 235 .546  
4 1 . 4 5 5  -15.202 s 2 2 3 . 2 7 4  

4 1 . 4 4 9  211.094 -19 .195  
4 1 . 4 5 1  23 .140  -27 .126  
4 1 . 4 5 3  1 8 . 2 2 6  - 3 6 . 5 2 7  
4 1 . 4 5 4  1 3 . 3 5 0  - 4 7 . 8 2 2  
4 1 . 4 5 5  8 . 5 0 9  ? 6 1 . 3 5 5  

4 1 . 4 5 6  - 1 . 0 7 9  266.176 
4 1 . 4 5 6  3.700 -77.011 

4 1 . 4 5 6  - 5 . 8 3 3  2 4 5 . 8 3 1  
4 1 . 4 5 5  - 1 0 . 5 6 9  4 235 .3C4  
4 1 . 4 5 3   - 1 5 . 7 8 7  223 .068  

4 1 . 4 4 7  2 7 . 9 9 5  - 1 5 . 3 3 e  
4 1 . 4 4 9  2 3 . 0 4 5  - 2 7 . 2 9 2  
4 1 . 4 5 1  1 8 . 1 3 4  -36.71E 
4 1 . 4 5 3  13.260 1 - 4 8 . 0 4 8  
4 1 . 4 5 4  8 .421  - 6 1 . 6 1 9  
4 1 . 4 5 4  3 . 6 1 4  - 7 1 . 3 0 t  
41 .454 - 1 . 1 6 4  2 6 5 . 8 7 4  
4 1 . 4 5 4  -5 .918  2 4 9 . 5 5 0  
4 1 . 4 5 3  - 1 0 . 6 5 2  2 3 5 . 0 6 2  
4 1 . 4 5 1  - 1 5 . 3 7 3  2 2 2 . 8 6 3  

* 
4 1 . 4 4 5  27 .895  s - 1 9 . 4 8 2  
4 1 . 4 4 8  2 2 . 9 4 9  - 2 7 . 4 5 6  
4 1 . 4 4 9  1 8 . 0 4 1  - 3 t . 9 1 0  
4 1 . 4 5 1  13.169 # - 4 8 . 2 7 6  
4 1 . 4 5 2  8 .333  - t .1 .886 
4 1 . 4 5 2  3.528 -77 .604  
4 1 . 4 5 2  - 1 . 2 5 0  2 6 5 . 5 7 1  
G i . 4 5 2  - 6 . 0 0 3  2 4 5 . 2 6 9  
4 1 . 4 5 1  - 1 0 . 7 3 8  234 .816  
4 1 . 4 5 0  - 1 5 . 4 5 9  0 ? i 2 . 6 5 8  

VEL1  ALPHA1 P H I l  

V I N F l  

20 .718  
18 .349  
1 6 . 1 1 4  
14 .288  
1 2 . 8 1 9  
1 1 . 9 1 6  
11 .7C4  
12 .2C7  
13 .333  
1 4 . 9 3 0  

2 0 . 6 6 8  
18.3C3 
1 6 . 1 3 4  
14.2  55 
1 2 . 7 5 5  
11 .904  
11 .7C5  
12 .220  

1 4 . 9 t l  
1 3 . 3 5 6  

20.6 18 
1 8 . 2 5 8  

1 4 . 2 2 3  

11 .A5Z  
12 .772  

1 1 . 7 0 6  
1 2 . 2 3 4  
13.380 
1 4 . 9 5 2  

20 .568  
1 8 . 2 1 2  

14.1SO 
16 .C54  

1 2 . 7 4 8  
1 1 . B E l  
11 .707  
1 2 . 2 4 8  
13.4C4 
15 .C23  

V I N F l  

1 6 . 0 9 4  

DV 1 

1 5 . 7 6 1  
1 3 . 6 8 2  

1 0 . 2 8 9  
1 1 . 8 3 3  

9 . 1 3 4  
8.450 
8 .293  
8 .668  
9.533 

10.807 

1 5 . 7 1 6  
1 3 . 6 4 3  
1 1 . 8 0 0  
1 0 . 2 6 2  

9.116 
0.442 
8 .294  
8.678 
9.551 

10 .832  

1 5 . 6 7 2  
1 3 . 6 0 3  
1 1 . 7 6 6  
10 .236  

9.098 
8.433 
8 - 2 9 4  
8.689 
9 .569  

1 0 . 8 5 7  

15 .628  
13 .564  
1 1 . 7 3 3  
1 0 . 2 1 0  

9.08C 
8 .424  
8.296 

9.588 
8.699 

10.883 

OV 1 



TABLE XIV. - Continued. TABULAR DATA FOR TRAJECTORZES FROM 1.1 EARTH RADII CIRCULAR 

ECATE 

82  65 
1 8 3  

8 2 9 8  
15C 

8 3 4 8  
1 c 0  

8 3 9 9  
5 c  

8448  
0 

E C A T E  T T l M C  

c v  suv 

21 .67  
1 Y . Y l  

16.90 
1a .22  

1 b . U l  

1 5 . 7 9  
15 .63  I 

1 0 . 4 7  t 

1 1 . 5 9  t 

19.lJb 

22 .62  
2.1.58 
ld.7tJ 
17 .32  

1 3 . I C  
1 6 . 2 6  I 

15 .67  
1 b . 1 7  
11 .14  

. 

* 

18 .53  * 
x 

2 0 . 5 5  
2 L . 5 7  

l b . 1 5  
1 1 . 2 9  I 

16 .24  
1-1.69 * 
1 5 . 6 7  

11 .16  
1 b . l d  

lU.52 

7 L . 5 2  * 
70 .49  r 
I d . / l  I 

1 7 . ~ h  
1 6 . 2 3  
12.6H 
1 3 . 6 7  
1 6 . l t l  0 

17 .17  
18 .55  

2 2 . 4 8  
70 .45  
l d . t 8  
1 l . 2 3  E. 

l b . i l  
13 .67  * 
1 3 - 6 1  
1 6 . 1 9  

13 .57  
1.7.14 

c v  S U M  

cv ;  

7 . 3 5 5  
7 . 3 4 2  

7 . ? 3 9  
7 . 3 4 3  

7 . 3 3 7  
7 . ? 3 5  
7 . ? 3 6  
7 . 3 3 7  
7 .?4C 
7 . 3 4 ?  

7 . 2 5 5  
7 .?4E 
7 . 3 4 2  
7 . ? 3 ?  

7 . 2 3 3  
7 . ? 3 L  

7 . ? 3 !  
7 . ? 3 4  
7 . 2 3 6  
7.34C 

7 . 3 5 2  

7 .?3 t !  
7.34'1 

7 . 3 3 4  
7 . ? 3 1  
7.?3C 
7.?3C 
7 . 3 3 1  
7 . 2 3 7  
7 . ? 3 t .  

7 . 1 4 1  
7 . 3 4 1  
7 . 3 3 5  
7 . ? 3 1  
7 . 3 2 8  
7 .?26  
7 . 3 2 6  
7 . 3 2 7  
7.?3C 
7 . 2 3 '  

7 . 3 4 5  

7 . ? 3 ?  
1 . 3 3 8  

7 . 3 Z r  
1 . 3 2 5  
7 . 3 2 3  
7 .32 '  
7 . 3 2 4  
7 .326  
7 .?3C 

D V L  

PARKING ORBIT TO 1.1 NEPTUNE RADII CIRCULAR PARKING ORBIT 

V I N t 2  

4 . 3 6 6  
4.550 
4.523 
4 .503  
4 .490  

4.4115 
4.493 

4 . 5 2 6  
4.5IJb 

4.5537 
4 .588  

4 . 5 1 ' )  
4 . 4 3 7  

4.473 
4 .481  

4 .411  
4.477 
4 . 4 t 1 ~  
4 . 2 d b  

4.210 
4 .531  
4 .501  
4.478 
4 .462  
4 .454  
4 . 4 2 3  
4.458 
4.470 
4 .489  

4.557 
4 .513  

4 . 4 8 4  

4 .4az  
4 . 4 6 0  

4 .436  
4 .444  

4.435 
4 . 4 4 1  
4 .453  
4.472 

4 . 5 3 5  
4 .496  
4.405 
4 .442  

4 . 4  I S  
4.427 

4 .418  
4 . 4 2 3  

4 .435  
4 . 4 3 6  

V I " r 2  

PHI2  

6 5 . 7 9 5  

6 5 . 0 3 6  
6 5 . 3 7 5  

6 4 . 6 3 8  
6 4 . 7 8 8  

64 .602  
64 .656  
6 4 . 8 2 4  
0 5 . 0 0 )  
b 5 . 4 7 5  

6 6 . 3 0 5  
6 5 . 8 6 1  
5 5 . 4 9 3  
6 5 . 2 1 3  
6 5 . u 2 9  
64 .947  
64 .Y75  t 

(15.101 

6 5 . 6 7 6  
0 5 . 3 3 1  

6 6 . 8 0 5  
6 6 . 3 6 6  4 

6 6 . 0 3 2  
6 5 . 7 2 5  
6 5 . 5 4 4  
(15.464 

6 5 . 6 2 3  
6 5 . 4 8 9  

6 5 . P 5 8  
hb.196 f 

6 1 . 3 0 4  
6 6 . 8 6 9  * 
6 6 . 5 0 9  
6 6 . 2 3 6  
h b . 0 5 7  
b 5 . 9 8 0  
6 6 . 0 0 7  
66 .145  
6 6 . 3 7 9  4 

6 6 . 7 1 5  

6 7 . 8 0 1  
b 7 . 3 7 0  
6 7 . 3 1 5  
6 6 . 7 4 5  
6 6 . 5 6 9  + 

6 6 . 4 9 4  
66 .523  
b 6 . t b h  * 
bh .019  
(17.234 

P H I 2  
t 

ALPHA2 

j b . 4 4 1  
5 2 .  702 

5 4 . 7 4 3  
j 5 .  1 4 2  

>4.4BR 
5 4 . 3 5 5  
5 4 . 3 6 4  
54 .484  
5 4 .  7 I Y  
5 5 . 0 7 6  

5 6 . 3 2 6  
3 5 . 5 1 4  
5 4 . 8 9 2  
2 4 . 4 3 9  
3 4 . 1 3 4  
b 3 . 9 6 5  
5 3 . 1 1 h  
33  .9Y8 

3 4 . 5 0 s  
5 4 . 1 9 2  

5 5 . 6 b 3  
5 4 . 8 3 4  

5 3 . 7 n 4  
5 4 . 7 3 5  

5 5 . 4 8 3  
2 3 . 3 1 6  
3 3 . 2 7 4  
5 3 . 3 4 1  
33 .545  
5 3 . 8 b 0  

5 r .179  

5 3 . 1 1 7  

3 2 . 6 5 4  
5 2 . 6 1 3  
5 L . 6 2 5  
3 2 . 8 8 4  
5 3 .  1YY 

2 4 . 7 ~ 5  

5 3 . 5 6 4  

5 2 . 8 1 8  

54.2<11 
3 3 . 4 Y 0  
31.9Hn 
3 2 . 4 3 6  
5 2 . 1 4 0  
51 .918  
31 .Y59  
52.%'Jh 
5 2 . 2 J 7  
5 1 . 5 2 3  

ALPMA: 

VEL2  BETA 

2.256 123 .240  
2 .295  1 3 3 . 1 0 0  
? .32b  1 4 2 . 9 6 0  
7 . 3 4 9  1 5 ~ . 8 2 0  
2 . 3 6 3  162.680 
2.367 1 1 2 . 5 4 0  
2.362 1 8 2 . 4 0 0  
2 .34d  1 9 1 . 2 6 0  
2 .324  3 0 / .  1 2 0  
2 .292  7 1 1 . 9 8 0  

2 .291  13(?. 542  
2.317 1 4 9 . 4 0 2  
7 . 3 3 4  15Y.262 
2 .342  169 .122  
2 .340  178 .982  
2 . 3 3 0  188 .847  
2 .  509 198.   702 
2 . 2 d 0  208 .562  

2 .180  1 2 9 . 1 2 1  

7 . 2 5 6  13 '4.841 
2.222 1 2 1 . 9 8 1  

2 . 2 7 9  157 .562  
2 .282  1 4 7 . 7 0 1  

2 . 3 5 7  16  4.422 
2 .305  1 7 3 . 2 8 1  
2 . 2 9 4  18 '3.141 
2.2  73 1 9 9 .  G O 1  
2 .243  20H.861 

2 .145   123 .421  

2 .221   14 '3 .141  

2 . 2 6 4   1 5 ' i . R b l  
2 . 2 4 i   1 5 J . 0 0 1  

2 . i 7 1   1 6 0 . 7 2 1  
7 . 2 7 0   1 7 7 . 5 8 1  

2.236  19 '1 .301 
2 .253   109 .441  

2 . 2 5 8  70'1.161 

7 . 1 1 Q   1 2 u .   7 2 u  

2 . 1 0 7   1 4 c . 4 4 3  
2 . 1 5 ;   1 3 J . 5 8 0  

2 .213  150 .303  
2.233 1b. i .160 
2 .237  1 1 0 . 0 2 9  
2 .235  17'4.830 

2 .233  19Y.600  
2 .172  709 .463  

VEL: kETA 

2 . 1 6 7   1 3 0 . 2 8 1  

7 . 2 2 3   1 ~ 0 . 7 4 0  

E C C E  

0 . 9 5 1  
0.947 

0.942 
0 . 9 4 4  

0 . 9 4 0  

0.941 
0 . 9 4 0  

0 . 9 4 3  
0 .945  

0 . 9 4 8  
0 . 9 5 2  

0 . 9 4 2  
c .945  

0 . 9 4 !  
0 . 9 4 0  
0 . 9 4 0  
0 . 9 4 0  
0 . 9 4 2  
3.944 

0 . 9 5 2  
0 .948  
0 . 9 4 5  
'1.942 
9 .940  
0.940 
0 . 9 4 0  
0 , 9 4 0  

0 . 9 4 4  
0 .942  

0 . 9 4 8  
0.951 

0 . 9 4 2  
0 . 9 4 0  

0 . 9 3 9  
0 .940  
3 . 9 4 2  
3 . 9 4 4  

0 . 9 5 1  
0 . 9 4 7  
0 . 9 4 4  
0 . 9 4 2  
0 . 9 4 0  

0 . 9 3 9  
0 .945  
0 . 7 4 2  
9 . 9 4 4  

ECCE 

0 . 9 4 0  

n .  9 4 4  

0 . 9 3 9  

0 . 9 3 9  

R M I O  

2 . 5 5 9  
2 .433  

2.166 
2.302 

2 . 0 2 7  

0 .995  
1.R85 

0 . 9 7 7  
0.946 
0 . 9 0 2  

2.604 
2.480 
2 - 3 5  1 
2 . 2 1 6  
2.078 

0 . 9 9 0  
1 .937  

0 . 9 8 5  

0 . 9 1 9  
0 . 9 5 8  

2 . 4 8 1  
2 . 6 0 5  

2 . 3 5 1  
2 . 2 1 6  

0 . 9 9 8  
1 . 9 3 6  

0.985 

0 . 9 1 8  
0 .958  

2 .606  
2 .481  

2 .716  
2 .351  

2.077 

0 .998  
1 .935  

0.985 
0 . 9 5 7  
0 .917  

2.077 

2 .607  
2 .482  
2 . 3 5 1  
7 . 2 1 5  
2 .077  
1 . 9 3 4  
0 . 9 9 8  
0 . 9 8 4  
0 .956  
0 .916  

R M I O  

V E L l   A L P H A l  P H I l  

4 1 . 4 5 6  25 .273  -23 .561  
4 1 . 4 5 9  20 .333  t -32.294 
41.460 15 .434  -42 .735  
4 1 . 4 6 2  1 0 . 5 7 2  -55 .305  
41 .462  5.746 -7C.127 
4 1 . 4 6 3  0 .953  -16.623 
41 .462  - 3 . 8 1 3  256.62E 

4 1 . 4 6 0   - 1 3 . 2 7 8  228 .016  
41 .462  -R.555 241.223 

4 1 . 4 5 8   - 1 7 . 9 8 7  217 .042  

4 1 . 4 5 4   2 7 . 0 3 1  -2C.798 

41 .458   17 .167  -3e .808  
4 1 . 4 5 7   2 2 . 0 1 9  -29 .024  

41 .460   12 .293  -50.58C 

4 1 . 4 6 1   2 . 6 5 2  -80 .648  
4 1 . 4 6 1   7 . 4 5 6  - t 4 . 6 1 9  

4 1 . 4 6 1  - 2 . 1 2 3  2 6 2 . 4 5 9  
4 1 . 4 6 1  - 6 . 8 7 3  246 .467  
41 .459  -11 .602  232 .438  
4 1 . 4 5 8  -16 .316  220.70C 

41 .452  2 6 . 9 3 4  -2C.942 
4 1 . 4 5 5  21 .985  -29 .190  
4 1 . 4 5 6  1 7 . 0 7 6  -39 .002  
4 1 . 4 5 8  17 .205  -5C.810 
4 1 . 4 5 9  7 . 3 7 0  - t 4 . 8 8 7  
4 1 . 4 5 9  2.567 -8C.941 
41 .459  -2 .207  262 .204  

41 .457  -11 .685  232 .208  
41 .459  -6 .956  24 t .2CC 

41 .456  -16.400 i 2 C . 5 0 6  

. 

I 

I 

41 .451   26 .836  s - 2 l . o e e  
41 .453  21 .891  -29 .357  
4 1 . 4 5 5  1 6 . 9 8 5  -29 .199  
41 .456  1 2 . 1 1 7  -51 .042  

4 1 . 4 5 7  2.483 -81 .236  
41 .457  7.284 -65 .156  

4 1 . 4 5 1  -2 .290  261 .909  
41 .457  -7 .039  245.932 
4 1 . 4 5 5  -11 .769  231 .917  
41 .454  -16 .485  220 .311  

4 1 . 4 4 9  

4 1 . 4 5 3  
4 1 . 4 5 1  

4 1 . 4 5 4  
41 .455  
41 .455  
4 1 . 4 5 5  
41 .455  
41.454 

26 .738  -21.235 
2 1 . 7 9 1  -25 .526  
16 .894  -19 .397  
1 2 . 0 2 8  -51 .277  

7.197 -65 .425  

-2 .375  2 6 1 . 6 1 1  
2.397 -61.534 

- 1 1 . 8 5 3  2 3 1 , 7 4 6  
-7 .123  245 .603  

41 .452   -16 .570  220 .116  

V E L l   A L P H A l  P H I l  

V I N F l  

19.3C9 
17 .042  
15.0  23 
1 3 . 3 t 4  
1 2 . 2 1 1  
11.707 
1 1 . 9 2 4  

1 4 . 2 2 6  
12 .012  

1 6 . 0 2 9  

20 .153  
1 7 . 8 2 1  
1 5 . 7 0 3  

1 2 . 5 5 2  
13.9C1 

11 .804  
11 .763  
12.426 
1 3 . 6 7 8  
15 .363  

20.1C4 
17.777 

1 3 . 8 7 1  
1 5 . 6 6 5  

1 2 . 5 3 1  
11 .755  
11.767 
1 2 . 4 4 1  
13.7C2 
1 5 . 1 9 4  

20.056 
1 7 .   1 3 3  
1 5 . 6 2 7  
1 3 . 8 4 0  

1 1 . 7 8 6  
1 2 . 5 1 0  

1 1 . 7 7 1  
12 .457  
1 3 . 7 2 7  
1 5 . 4 2 6  

20 .007  
1 7 . 6 8 9  
15.5E8 
1 3 . 8 1 0  
1 2 . 4 8 9  
11 .737  
1 1 . 7 7 6  
12 .473  
13.7 53 
1 5 . 4 5 8  

V I N F l  

ov 1 

12 .563  
14 .517  

10 .882  

8 .672  
9.557 

8.295 
8.456 

10 .246  
9.129 

11 .720  

15 .260  
13.227 
1 1  -441 

8.930 
9 .980  

8.367 
8.337 
8.834 

1 1 . 1 6 1  
9.803 

13 .190  
15 .217  

1 1 . 4 1 0  
9.956 
8 .314  
8.360 
8.340 
8.846 
9 .822  

11 .187  

1 5 . 1 7 4  
13 .152  
11 .378  

9 .931  
8.898 
8.354 
8.343 
8.858 
9.842 

1 1 . 2 1 3  

13 .114  
1 5 . 1 3 1  

11.346 
9.907 
8.802 

8 .346  
8.347 

8.870 
9.862 

11 .239  

ov 1 

.. . 



C V  SLP a 

* 
7L.43  
7 J . 4 1  + 

l b . 6 4  * 
1 7 . ~ 1  * 
15.17 
13.66 * 
1> .67  
16.LO 
17.21 * 
l d . > Y  u 

t 

2L.3d * 
20.37 
16.61 
17.18 
11.17 
1 5 . 6 5  
13.67 + 
16.21 
1 7 . ~ 2  t 
18.62 

ZL.34 * 

17.15 
18.37 

16 .15  
15.64 
15.67 
16.22 
11.24 
,8 .64  

2 r . 2 9  
ZJ.2 ' )  
1 8 . 5 4  I 
17.13 
16.13 + 

15.67 
15.64 

16.25 + 

17.26 c 
18.67 

72.25 
20.25 
16.51 + 

11.10 
16.12 
1>.b3 

1b.25 
15.68 I 

17.28 
111.69 

t 

Z ' J . 3 3  4 

. 
ELATE T T I M E  C V  SUM I 

c v z  

7.342 
7 . ? 3 4  
7.32" 
7.324 
7 . ? 2 i  
7.321; 
7.32C 

7 . 3 2 2  
7 . 3 2 1  

7 . ? 2 7  

7 . ? 3 S  
7 . 3 3 1  
7.326 
7 . 3 2 1  
7 .31 ' ;  

7 . 3 1 7  
7 .317 

7 . 3 1 ~  
7 . 3 2 1  
7 .324 

7 . 3 3 1  
7.32r!  

7.31e! 
7 .?7? 

7 .316 
7 . 3 1 4  
7 . ? 1 4  
7 .315 
7.311! 
7.322 

7 . ? 3 3  
7.325 
7.32C 
7 . ? l t  
7 .31? 

* 7 . 3 1 1  
7 .311 
7.313 
7.315 
7.31q 

7 .332 
7.32 3 

7.31' 
7.317 

7.305 
7.31C 

7.31C 
7 .309 

7 .313 
7 .316 

c v i  

VI ' ikL 

4.516 
4 . '+ 7 9 
4.44r1 
4.425 
4 .411 
4.4b7 
4 . 4 ~ 1  
4.407 

4 . I t  3.7 
4.420 

4.541 
4.462 

4.409 
4.431 

4.3d5 
4 . 3 Y 3  

4.385 
4.391 
4.4u4 
4.424 

4.4d6 
4.446 

4.332 
4.415 

4.377 
4.369 

4.375 
4. 369 

4.409 

4.410 
4 .431 
4.400 
4.317 
4.362 
4.354 
4.354 
4.360 
4 . 3 i 4  
4.335 

4 -4 16 
4.455 

4.362 
4.385 

4.347 
4.339 
4.339 
4.346 
4.360 
4 .381 

VINF2 

4.3t19 

PHI7 

68 .29h * 
6 7 .  3 / ' I  * 
h7.517 

h7.UBO 
h 7 . 2 5 ?  

67.077 + 
67.O38 
(17.174 
N . 4 1 8  
67.777 t 

(Jti.78'4 + 

hH.36n + 

hH.021 + 

67.588 
67 .519 
61.551 
67.689 
67 .927 + 
68.270 t 

6 9 . 2 8 1  

6 8 . 5 1 1  

6 7 . 7 %  + 

68.864 

68.267 + 
bh.095 
6 8 . C 2 8  
64 .362 
bR.2')O 

64.777 + 

~ ~ n . 4 4 0  

69.771 t 

69.359 
6 9 . 0 2 0  
hrl.764 t 

6R.601 + 
68.535 
68.572 + 

ha.711 
68 .751 
b9.?H8 

70.259 
69 .n51 + 
69.516 + 
69.265 * 
69.104 
6 9 . 0 4 1  
69.080 

. 

69.220 + 

69.460 + 
69.796 t 

PHI2 . 

ALPHA7 

22.767 
>3 .5H3  

> L . l t i l  
51.747 
b1.449 
2 l . ? a 3  
31.?51 
51.330 
51.515 
31.831 

>L.R5Y 
5 L . 0 6 h  
51.468 
51.033 
50.744 
30.587 
5lJ.550 
50 .629 

31.123 
50 .821 

>2.118 
51 .334 

50.311 
20.740 

50 .026 
49.t371 
49 .835 
49.914 
50 .   105  
50.413 

50 .586 
51.362 

49.998 
4Y.574 
49.253 
4 9 . 1 4 1  
49 .106 
' t9 .184 
4Y.  374 
49 .674 

30 .589 
49.821 
4 9 . 2 4 1  
48.823 
48 .547 
48.397 

4 8 . 4 4 1  
48.364 

48 .628 
48.930 

ALPH42 

VEL2  tlETA 

2.076 121.019 
1.11'9 1311.879 

2.179 15'1.59Y 
2.1516 16\1.459 
7 - 2 4 >  1 7 , ~ . 3 1 9  
7.L'J l  1Ri . 17') 
7.1'40 19J   039 
2.168 199.A99 
7 .13d 2 @ ' > .  759 

2.043 121.318 

7 . 1 2 0  141.038 
2.086 131.178 

2.146 15'1.898 
2 . 1 6 3  160.758 

2.168 186.478 
2.156 190.338 
2.135 200.198 
7 . 1 0 4  210.058 

2.053 131.477 
2.011 121.617 

2.O8d 141.337 
2 .114 151.1Y7 
2.131 161.057 
2.138 170.917 

2.124 190.637 
2.136 1811.777 

2.102 20a.497 
2.971 210.357 

1.979 121.917 
2.022 131.776 
2 .056 141.636 
2.083 151.496 
2.099 161.356 
2.107 171.216 
2.104 181.076 
2.092 193.937 

2.039  210.656 

1.948  122.216 

2.926  141.936 
1.9Y1  132.076 

7.352 151.796 
2.068 161.656 
2.076 171.516 

2.061 191.236 
2.073 181.376 

2.038 201.096 
2.007 210.956 

VEL2 B E T A  

7.153 I a n .   7 3 9  

?.170  17n.618 

2.070  2no.797 

E C C C  

0 .951 
0 .941 
0.944 
0.942 
0 .  940 
0 .939 
0 .939 
0.940 

0 . 9 4 4  
0 .941 

0.951 
0.94 I 
0 .444 

0.940 
0 . 9 3 9  
0.937 
0.940 
0.941 
0.944 

0.951 
0.947 
0 .944 
0.941 
0.940 
0.939 
0.939 
0.940 
0.941 
0.944 

0.950 
0.947 

0 .941 
0.939 
3.939 

0.939 
0.939 

0.941 
0 .944 

0.950 
0.946 

0 .941 
0.943 

0.939 
0.938 

0.939 
0.930 

0.941 
c.943 

E C C E  

0.941 

0.943 

R V I O  

2.609 
7.4H2 
2.351 
2 .716 
2.076 

0.998 
1 .934 

0.984 
0.956 
0 .915 

2.608 
2.483 

2.215 
2.351 

2.076 

0.998 
1.933 

0 .983 
0.955 
0 .915 

2 - 6 0 9  

2.351 
2.403 

2.215 
2.075 
1.932 

0.98 3 
0.955 
0.914 

2.610 
2 - 4 8 3  
2.351 
2.215 
2.074 
1.931 
0.998 
0.983 
0.954 
0.913 

2.610 

2.35 1 
2.484 

2.074 
2.214 

1.930 
0.998 
0.982 
0.953 
0.912 

R M I D  

0.998 

V E L l  ALPMA1 P H I l  
a 
4 

41.447 26.640 e -21.382 
41 .449 21.702 -25.697 
41 .451 16 .802 -39.597 
41.452 11 .939 -51.514 
41.453 7 .109 - t 5 . 7 0 4  
4 1 . 4 5 4  2.311 -81.835 
41.454 -2 .460 261.312 
41.453 -7.209 8 245.38E 
41.452 -11.938 1 231.514 
41 .450 -16.656 219.920 

41.445 26.542 -21.533 
41 .448 21.601 -29.86E 
41.449 16.710 a -?9 .799 
41.451 11.849 I -51.753 
41 .451 7.021 - t 5 . 9 0 1  
41.452 2.224 -82.138 
41 .452 -2.546 261.011 
41.451 -7.294 4 2L5.116 
4 1 - 4 5 0  -12.025 231.278 
41.448 -16.743 219.724 

. 

I 

41.444 26 .443 4 -21.683 
41.446 21 .511 -3C.042 

41.449 11.758 4 -51.995 
41.448 16.617 -4C.C0? 

41.450 6.933 -66 .261 
41.450 2.137 -E2.44? 
41.450 -2.632 26C.709 
41.449 -7.380 4 244.841 
41.448 -12.111 4 231.044 
41.447 -16.831 I i l S . 5 2 5  

41.442 26.343 -21.835 
41.444 21.415 -30.217 
41.446 16.524 -4C.209 
41.447 11.667 -52.239 
41.448 6.844 4 -6 t .544 
41.449 2.049 -82.75C 
41.448 -2.719 4 26C.404 
41.448 -7.467 4 244.566 
41.447 -12.198 a 230.80e 
41.445 -16.919 219.321 

41 .441 26.244 4 -21.988 
41.443 21 .318 -20.393 

41 .446 11.576 -52.485 
41.445 16.430 * -40.416 

41.447 6.754 4 - t 6 . 8 2 5  
41.447 1.961 -83.06C 
41.447 -2.807 4 260.098 
41.446 -7.554 244.289 
41.445 -12.286 23C.571 
41.444 -17.007 219.12E 

V E L l  ALPHA1 8 P H I l  

* 

. 

4 

V I N F l  

19.958 
17 .644 
15.550 
13.779 
12.469 
11.769 
11.780 
12.490 
13.778 
15.451 

19.9C9 
17.  t C O  
15.512 
13.148 

11.761 
12.448 

11.7E5 
12.507 
13.805 
15.524 

19.850 
17.556 
1 5 . 4 i 3  
13.718 
12.428 

11 .741 
11.753 

13.832 
12.524 

15.558 

1 7 . 5 1 1  
19 .811 

15.435 
13.687 
12.403 
11.746 
11.757 
12.542 
13.859 
15.552 

19.762 
17.467 
15.397 

12.3E8 
13.657 

11.739 
11.8'23 
12 .560 
13.886 
15.626 

V I N F l  

DV1 

15.088 
13.076 
11.315 

9.883 
8.867 
8.341 

8.883 
8.350 

9.883 
11.266 

15.045 
13.038 
11.283 

9.859 
8.851 
8.335 
8.353 
8.895 

11 .294 
9.904 

15.002 
13.000 
11.252 

9.835 
8.836 
8.330 
8.357 
8.909 

11 .321 
9.925 

14 .959 
12.963 
11.220 

9.811 
8.820 
8.324 
8.362 

9 - 9 4 6  
8.922 

11.350 

14.915 
12.925 
11.188 

9.787 
8.805 
8.319 
8.366 

9.968 
8.936 

11.378 

OV 1 



TABLE XIV. - Continued. TABULAR DATA  FOR TRAJECTORIES FROM 1 . 1  EARTH RADII CIRCULAR 

E C A T E  T T I M E  

8748  8M20.0 
6 1  8H10.0 

e840 .0  
Rti30.3 

8 e 7 0 . 0  
e d 8 0 . 0  
8840 .0  
89C0.0 
85 10.0 

n 7 9 a  88 19.0 

88c.n.n 

1 7  e8:O.O 
e 8 Y O . O  

R910.0 
89C0.0 

8'320.0 
e s  50.0 

89';9.0 
89 '0 .0  

8 8 4 f !  e420 .0  

8940 .0  
89-10.0 
9r j r0 .0  

e94n .n  

33 8930 .0  

8 9  10. n 
n9bn.n 
es';L'.0 
9ir ?[I. 0 
9 3  In. D 

8 8 9 8  8 9 7 0 . 0  
e 3 8.4 t! 4) . 17 

90CO.n 
9C10.P 

9030 .0  
rjOiO.7 

9030.1 
9240.0 

9060 .7  

8qsn.o 

c v  S U M  

22 .20  t 

7 0 . 2 1  

17 .07  + 

1B.47 + 

15 .62  
16 .10  

15.68 
16.26 
17.3C 
l d . 7 2  

22 .15  
20.17 
l d . 4 4  t 

11 .05  
16.08 
15 .61  
15.b8  4 

16.27 
17 .32  
1n .75  . 
22 .11  
2 0 . 1 3  

17.U2 
10 .40  

1 S . U O  
15.61 t 

15.611 
1 b . L h  
1 7 . 3 4  
l u . l l  

? ( I . Lq  
7 2 . 0 6  

1 6 . 3 7  
lU. '39 
16 .05  
13.0:: 
15.6'3 t 

l b .LY  
17 .36  

(I 

I b . 6 0  

E C A T E  T T I M E  C Y  S U P  I 

C V I  

7 . 3 2 7  

7 . 3 1 4  
7.32C 

7 . 7 1 C  
7 . 3 c 7  
7 . 3 0 6  
7 . 3 0 t  
7 . 3 0 7  
1 .31C 
7 . 3 1 4  

7 .325  
7 . 3 1 7  

7 .30P 
7 . 3 1 ;  

7 . 3 0 5  
7 .304  
7 . 3 0 4  
7 . 3 0 5  
7 . 3 0 e  
7 . 3 1 2  

7 . 3 2 2  
7 . 3 1 q  
7 . 3 0 $  

7 d 0 7  
7 . 3 0 5  

7 . 3 3 1  
7 .3C1  
7 .?O? 
7 .305  
7 . 3 0 5  

7 . 3 2 ~ :  

7 . 3 0 7  
7 . 3 1 ?  

7 . ? 0 ?  
7.?CC 
7 . 2 9 ' ;  
7 . 2 9 5  
7 . 3 c c  
7 . ? 0 ?  
1 . 3 0 7  

CV2 

PARKING ORBIT TO 1 . 1  NEPTUNE RADII CIRCULAR PARKING ORBIT 

V I N F 2  

4 .441  
4 .401  
4.370 
4 .347  
4.332 
4 .325  
4 . 3 2 s  
4 .352  
4 .346  
4 . 3 6 8  

4 .427  
4.3d7 
4 .356  
4 . 3 3 3  
4.31A 
4 . 3 1 1  

4 . 3 1 f l  
4 .311  

4 .333  
4.355 

4 . 4 1 3  
4.374 
4 .342  
4 .317  
4 .3u4  
4 .297  
4.297 

4.320 
4 .343  

4 .4co  

4 .329  
4 .306  
4.2511 
4 .2d4  
4 . 2 0 5  
4 .233  
4.308 
4 . 3 3 1  

V l N F 2  

4 ,  3.J5 

4 .   300  

P H I 2  . 
7 0 . 7 4 4  
70 .342  
7 0 . 0 1 1  
hY.763 t 

69.696 
6 9 . 5 4 5  

6 9 . 7 2 6  
69 .585  

6 9 . 9 6 7  
7 c . 3 5 3  

7 1 . 2 2 9  
7P.830 t 

7 c . 5 0 4  

7 0 . 1 0 5  
7 0 . 2 5 9  

7 '3 .089 
7 c . 0 4 7  

7 0 . 2 3 1  
7 0 . 4 7 2  
70.8CA 

7 1 . 7 1 0  I 

1 1 . 3 1 7  
7 0 . 9 9 5  
7 0 . 7 5 4  
7 '3 .6U3 
-70.547 
7 0 . 5 9 1  

70 .975  
7 0 . 7 3 4  

71.31n 

7 2 . 1 8 9  
7 1 . 3 0 1  
7 1 . 4 b 3  

7 1 . C 9 4  + 

7 1 . 2 4 6  t 

7 1 . 0 4 5  
71.09C 
7 1 . 7 3 4  
7 1 . 4 1 6  
7 1 . 8 1 0  t 

P H I 2  

ALPFA2 

4 3 . 8 3 0  
4 9 . 0 4 1  

+M.O57 
4 8 . 4 6 9  

47.7M5 
47 .639  
4 7 . b J b  
4 7 . 6 8 3  
4 7 . 8 6 8  
4 8 . 1 6 6  

4 0 . 9 9 3  
4 6 . 2 4 5  
4 7 . 6 8 1  
. t 7 .77h  

4 6 , H b b  
4 6 . 0 3 5  
4 6 . 9 1 7  
47.0'32 
47 .3H5  

41 .437  
4 8 . 1 7 3  

4 6 . 0 7 8  
4 6 . 4 U 1  
4 6 . 7 2 3  
4 6 . 0 7 9  
4 6 . 0 4 8  
4 6 . 1 2 3  
4 6 . 3 0 1  
46.56 '4  

4 1 . 0 1 n  

4 7 . 3 2 0  
4 6 . 6 0 4  
4 6 . 0 6 7  
4 2 . 6 7 1  
4 5 . 4 1 5  
4 5 . 2 7 7  

4 5 . 3 2 0  
4 5 . 2 4 8  

43.4515 
4 5 . 7 7 7  

ALPHA7 

V f L 2  H E T A  

1 . 9 1 7  1 2 2 . 5 1 5  
1 .961  1 3 / . 3 7 5  

2 .022  152.0Y5 
1 .996  1 4 2 . 2 3 5  

2 .038  1 6 1 . 9 5 5  
2.045 171 .815  
7 . 0 4 3  181.675 
2 . 0 3 0  1 9 1 . 5 3 5  
2.008 201 .395  
1 .976  7 1 1 . 2 5 5  

l . d M $  1 2 2 . 8 1 4  

1.966 1 4 2 . 5 3 4  
1 .931  1 3 2 . 6 7 4  

1 .992  152 .394  
2.009 1 6 2 . 2 5 4  
2.916 1 7 7 . 1 1 4  
2 .013  1 8 1 . 9 7 4  
2 . 0 0 ~  191 .834  
1 .377  7 0 1 . h Y 4  
1.Y45 2 1 1 . 5 5 4  

1 .839  123 .113  
1.902 132 .973  
1 .937  142 .833  

1 . 9 d 3  162.   553 
1 . 3 6 3  1 5 2 . 6 9 3  

1.987 17? .413  
1 . 9 8 4  1 8 2 . 2 7 3  
1 .971  192 .133  
1 .948  2 0 1 . 9 9 3  
1.916 ?11 .853  

1.831 123 .412  
1 . 6 7 4  131.772 
1 . 9 3 9  143 .132  
1 . 3 3 5  1 5 2 . 9 9 2  
1 .952  162 .P52  
1 .959  172 .712  
1.9S5 18L .572  
1 .94% 1 9 2 . 4 3 2  

1 .807   212 .152  

V t L 2  B E T A  

1.91'3  702.2'32 

ECCE 

0.950 
0 .946  
0.943 
0 . 9 4 1  

0 .930  
0 .939  

0.938 
0 .939  
0 . 9 4 1  
0 . 9 4 3  

0 . 9 5 0  
0.946 
0 . 9 4 3  
0 . 9 4 0  
0.Y39 
0 . 9 3 8  
0 .938  
0 .939  
0 . 9 4 1  
0 . 9 4 3  

0 . 9 5 0  
0 . 9 4 6  
0 . 9 4 3  
0 . 9 4 3  
0.939 
0 .938  
0 .938  
0 . 9 3 9  
0 . 9 4 1  
0 .943  

0 . 9 4 9  
0 .946  
0.947 
0.940 
0.Q3Y 
0.938 
C.938 
3.93') 
0 . 9 4 1  
0 . 9 4 3  

F C C €  

R M I D  

2 .611  
2 .484  

2 .214  
2 . 3 5 1  

2 . 0 1 3  
1 . 9 2 9  

0 .982  
0 . 9 9 7  

0 .953  
0 . 9 1 1  

7 . 6 1 2  
2 . 4 8 4  
2 . 3 5 1  
7 . 2 1 4  
2 - 0 7  2 

0 .997  
1 . 9 2 8  

0 . 9 8 1  
0 .952  
0 .910  

2 .612  
2 . 4 8 4  

2 .213  
2 . 3 5 1  

2 .071  
1 . 9 2 7  

0 . 9 8 1  
3 . 9 5 1  
0.909 

2 .613  
7 . 4 8 4  
7 . 3 5 1  
2 .212  
2 .071  

0 . 9 9 7  
1 .926  

0.980 

0.908 
0 . 9 5 1  

R C I O  

0 .997  

V E L l   A L P H A l  P H I l  

I 

4 1 . 4 3 9  26 .143  -22 .142  
41 .441  21 .222  -3C.571 

4 1 . 4 4 4  1 1 . 4 8 4  -52 .134  
4 1 . 4 4 3  16 .336  -40 .626  

4 1 . 4 4 5  6 .664  -61.111 
41 .446  1.872 -83 .313  

4 1 . 4 4 5  -7.642 244 .012  
4 1 . 4 4 5  -2 .895  255.19C 

4 1 . 4 4 4  -12 .375  220 .334  
41.442 -11.097 218.928 

4 1 . 4 3 8  26 .043  - 2 2 . 2 9 1  
41 .440  21 .124  -30.15C 
41 .442  16 .241  -dC.838 

4 1 . 4 4 4  6.573 -67.407 
41 .443  11 .392 - 5 2 . 9 8 4  

41 .444   1 .783  I - t 3 . 6 8 1  

4 1 . 4 4 3   - 7 . 1 3 1  2 4 3 . 1 3 3  
4 1 . 4 4 4   - 2 . 9 8 4  255.48C 

41 .442   -12 .464  230.096 
41 .441   -17 .187   218 .120  

4 1 . 4 3 7  25 .942  -22 .453  
41 .439  2 1 . 0 2 7  - ! 0 . 9 3 1  
4 1 . 4 4 0  16 .146  -41 .051  
41 .442  1 1 . 2 9 9  - 5 3 . 2 3 1  
41 .442  6.482 -67 .100  
41 .443  1 . 6 9 3  I -b4 .004  
41 .443  - 3 . 0 1 3  255 .169  
4 1 . 4 4 2  -7.820 I 243.453 
4 1 . 4 4 1  -12 .553  279 .858  

. 

41.439  -17 .277 218 .528  
I 

4 1 . 4 3 5   2 5 . 8 4 1  - i i . 6 1 1  

4 1 . 4 3 9   1 6 . 0 5 1  -41 .266  
4 1 . 4 3 7   2 0 . 9 2 8  -31.113 

4 1 . 4 4 1   6 . 3 9 5  I -67.995 
41 .440   11 .205  -53 .493  

41 .441   1 .602  -84.322 

41 .441   -1 .910  243 .172  

4 1 . 4 3 8   - 1 7 . 3 6 9  218 .326  
4 1 . 4 3 9   - 1 1 . 6 4 3  229 .618  

V E L l   A L P H A l  P H I l  

41 .441  -3 .163 25e.856 

V I N F l  

19 .713  
11 .422  

1 3 . 6 2 1  
15 .358  

12 .368  

l l . R C 9  
1 1 . 7 3 2  

12.518 
1 3 . 9 1 4  
1 5 . 6 6 1  

19 .663  

1 5 . 3 2 0  
11.318 

1 3 . 5 5 6  
1 2 . 3 4 9  
1 1 . 7 2 5  
l l . H l 6  
12 .597  

1 5 . 6 9 7  
1 3 . 9 4 2  

1 9 . 6 1 4  
17 .323  

1 3 . 5 6 6  
1 5 . 2 @ 1  

1 2 . 3 2 9  
11.7  19 

1 2 . 6 1 7  
11 .823  

13 .411  
1 5 . 1 3 2  

17 .289  
19.565 

13 .536  
15.243 

12 .310  
11 .112  
11 .831  
1 2 . 6 3 6  
14.17CO 
15 .168  

V I k F l  

O V 1  

14 .812  
12.887 
11 .151  

9.163 
8.790 
8 .314  
8.311 
8.950 
9.990 

11 .401  

14 .829  
1 2 . 8 4 9  
11 .125  

9.739 
8 .176  

8.316 
8.309 

8.964 
10.013 
1 1.436 

1 2 . 8 1 1  
14.785 

11 .094  
9.715 
8.761 
8.304 
8 .382  

10 .035  
8.979 

11.465 

14 .142  
12 .172  
1 1   - 0 6 2  

9.692 
8.746 
8.299 
8.381 

10 .058  
8.994 

11.495 

ov 1 



E C A T E  TIIM’E C V  SUM 
a 

73.0‘1 
? l . I J l  
lY .16  
17.61 
16.45 
15 .  / h  
1 j .b ’3  
1 5 . 9 7  

1e.11  

21.72 
1Y.IP 
I M . 1 2  

15.94 
15.59 
15.77 
16.47 
17.61 + 

19.11  

71.68 
1 9 . 1 4  
1rc.OM 
16.78 
12.93 
12 .59  
15.78 
16.48 
17.63 
19 .13  

71.63  

18.05 
16.76 
1 5 . 9 1  
12.5R 
12.78 
16 .50  
17.65 
1Y.16 

10.83 

1 6 . 8 1  t 

1 9 . 7 0  t 

21.59 
19.66 
18.02 
16.74 
15.90 
15.5H 
15.79  
16 .51  
17.67 
19.19 

a 

E C A T E  TTIMF O V  SUM t 

cv 2 

7.?37 
7.32‘1 
7 .32? 
7 .318 
7 .315 

7 .312 
1.313 

7 . 3 1 :  
7.31 5 
7.318 

7 . 3 2 3  
7.?31: 

7.314 
7 . 3 1 1  
7.31C 
7 . 3 1 1  
7 .312 
7.315 
7 .319 

7 .321 
7.32C 

7.31 1 
7 .315 

7 .109 
7 . 3 0 8  
7 .308 
7.31C 
7 . 3 1 3  
7 .317 

7 - 3 2 4  
7 .318 
7 .312 
7.308 
7 . 3 0 t  
7.305 
7 .305 
7 .307 
7.31C 
7 .314 

7.322 
7.315 
7.31C 
7.306 

7 . 3 0 3  
7.304 

7.30? 
7.305 
7 .308 
7 .312 

DV2 

7.318 

V I ’ I t ?  

4.449 
4.491 

4.415 
4.389 
4.371 
4.361 
4.328 
4.363 
4.373 
4 .391 

4.416 
4.454 

4 .388 
4.367 
4.354 

4.349 
4.358 
4.314 
4 . 3 9 1  

4.439 
4.402 
4 .373 
4.352 
4.339 
4.333 
4.335 
4.344 
4.360 
4.383 

4.425 
4.387 
4.358 
4.337 

4.319 
4.324 

4.330 
4.321 

4.347 

4 .348  

4.370 

4 .411 
4.373 
4.344 

4 .311 
4.323 

4.305 

4.317 
4.307 

4.334 
4 . 3 5 8  

V INF2 

PHI2  + 

67.78R 

68.973 

t 

6 0 . 3 4 2  

68 .684  
hR.485 
b8.382 
6 8 . 3 8 1  I 

68.482 
be.hn5 t 

68.987 

69 .825 
69.432 
69.116 

68 .749 
68 .711 t 

68.942 
68 .775 

bq.208 * 
69.5hY 

68.885 

69 .925 
70 .313 

69 .613 

69.252 
69 .386 

69.283 
69.217 

69 .450 
69.717 
70.017 

70 .417 
70.799 

70 .100 
69.005 

69 .720 
69 .788 t 

69.956 
7 0 . 2 2 3  
70 .583 

71   -284  

7 0 . 6 0 1  
70.381 t 

70.222 
70.253 

70 .291 
70.461) 
70.727 t 

71.OHb 

PHI2  

t 

69.754 t 

. 
70.91)s t 

ALPHA7 

51.931 
51 .394 
50 .43h 
49.955 
49 .622 
49 .4?3 

49 .383 
49 .346 

43.531 
49 .704 

5 0 .  R70 
53 .149 

49.22H 
49.610 

48 .984 
48 .d64 
48. R b O  
48.960 
49.186 
43.522 

5U.094 
49.382 

48.473 
4M.233 
4 8 .  I 1 6  
48.112 

4 n . 8 4 9  

48 .219 
48.435 
48.767 

48.59R 
49.301 

48 .074 
47 .703 
47 .468 
47 .353 

47.455 
47 .350 

47 .668 
47 .996 

48.492 

47.283 
47.799 

46 .919 
46 .688 
46 .575 
46 .573 
46 .676 
46 .8d6  
47 .208 

ALPHA2 

VEL2 B E T A  

2.017  128.060 
1.971  11x.200 

2.055  137.920 

2.1u4  157.640 
2.115  167.500 
2.116  177.360 

2.089  197.080 
2.062  706.940 

1.980  124.642 

2.054  144.362 
2.021  134.502 

2.077  154.222 

2.096  173.942 
2.091  164.082 

2.09 1 183.802 

2.051  203.522 
2.076  193.662 

2.018  213.382 

1.949  124.942 

2.023  144.661 
1.990  134.802 

2.047 154.521 
2.061 164.381 
2.065 174.241 
2.066 184.101 
2.045 193.961 
2.020 203.822 

2.084  147.780 

7.108  187.220 

1.986  213.682 

1.919 1 2 5 . 2 i l  
1.960 135.101 
1.993 144.961 
2.017 154.821 

2.035 174.541 
2.050 184.401 
2.014 194.261 
1.989 204.121 
1.955 213.981 

1.690 125.540 
1.931 135.400 
1.964 145.260 
1.987 155.120 
2.002 164.980 
2.005 174.840 
2.000 184.700 
1.985 194.560 
1.959 204.420 
1.925 214.280 

VEL2  8ETA 

2.031  164.681 

E C C E  

0.952 
0.948 
0.945 

0.940 
0.939 

0 .939 
0.939 

0 .940 
0.943 

0 .949 
0.946 
0 .943 
0.940 
0.939 
0.938 
0.939 

0.942 
0 .944 

0 .949 
0.945 
0.942 
0.940 
0.93Y 
0 .938 
0.939 
0.940 
0.942 
0.944 

0.949 
0.945 
0.942 
0.940 
0.939 
0.938 
0 .938 
0.   q40 
0.941 
0 .944 

0.949 

0 .942 

0 .939 
0.938 
0.938 
0.939 

0 . 9 4 4  
0.941 

ECC E 

n .942 

0 .   940 

0.945 

n. 940 

R M I O  

2.655 
2.530 
2.400 
2.265 
2.126 
1.984 

0.990 
1.000 

0 .966 
0 -930 

2.449 
2.577 

2 .315 
2.178 
2.036 
1.897 
0.995 

0.944 
0.975 

0.900 

2.578 
2.449 
2.315 
2.177 
2.035 
1.891 

0.976 
0.943 
O.fl99 

2.578 
7.449 
2.315 
2.177 
2.035 

0.994 
1.890 

0.975 
0.942 
0.898 

2.578 
2 .449 

2.176 
2.315 

2.034 

0.994 
1.889 

0.975 
0.942 
0.897 

R M I  0 

0.995 

VELl   ALPHAl  PHIl 

41.442  28.195 -19.032 
41.444  23.251 -26.922 

41.447 13.476 -47.488 
41.44R 8.640 -6C.946 
41.449 3.835 -76.545 
41.449 -0 .943 266.655 
41.449 -5.698 2 5 C . 2 6 E  

9 

41.446  18.345 -36.263 

41.448  -10.435 4 235.670 
41.446 -15.158 i i 3 . 3 5 9  

t 

41.442 24.995 -23.986 
41 .444 20.077 -?2.762 

41.447 10.350 -55.910 
41.446 15.197 -43.26e 

41 .448 5.535 - iC .806 
41 .448 0.148 -87.345 
41.448 -4 .014 4 255.925 
41.447 -8.757 i40 .59C 

41.444 -18.204 216.556 
41.446 -13.485 227.462 

41.441 24.896 -24.144 

41.444 15 .103 -43.486 
41 .443  l v .9a2 -32.947 

41.446  10.259 9 -56.168 
41.446 5.446 - i 1 . 1 0 1  

41.446 -4.102 255.620 
41 .446 0.660 -87.658 

41 .445 -8.844 24C.323 
41.444 -13.573 227.236 
41 .443 -18.293 716.366 

41.439 24.796 -24.304 
41 .441 19.885 -33.133 
41.443 15.010 -43.706 
41.444 10.167 -56.429 
41.445 5.356 -71 .39s  

41.445 -4.190 255.326 
41 .444 -8.933 i4C.056 

4 1 . 4 4 1  -18.3Pa 216.175 
41.443 -13.662 227.009 

41 .438 24.697 -24.466 
4 1 - 4 4 0  19.789 -33.32C 
41.442 14.915 -43.929 
41.443 10.015 -56.641 

41.445  0.571 9 -87.972 

. 
41.443  5.265 -71.698 
41.444 0.482 -E8.290 
41.443 -4.279 255.022 
41.443 -9.022 239.787 
41.441 -13 .751 226.781 
41.440 -18.474 215.983 

VELl   ALPHAl  P H I l  
. 

V I N F l  

20.713 
18.349 
16.179 
14.253 

11.913 

12.1 89  
11.693 

1 3 . i 1 1  
14.906 

19.166 
16.919 
14.920 

12.160 
11.687 
11 .934 
12.850 
14.295 
16.118 

19.118 
16 .8?6 
14 .884 
13.258 
12.144 
11.683 
11 .944 
12.871 

16.154 
14.325 

19.070 
16.833 
14.847 
13.230 
12.127 
11.680 
11.954 
12.852 
14.355 
16.150 

19.021 
16.790 

13.202 
14.811 

12 .111 
11.677 

12.Y14 
11.964 

16.227 

V I N F l  

12.e21 

13.2e6 

14 .386 

OVL 

15.756 
13.683 
11.836 
10.293 

9.  L36 
8.448 
8.285 

9.515 
8.655 

10.788 

14.392 
12.459 
10.799 

9.496 
8.633 
8.280 
8.464 
9.158 

10.294 
11.786 

14.350 
12.422 
10.769 

9.474 

8.278 
8.621 

8.471 

10.318 
9.174 

11.816 

12.386 
14.308 

10.740 
9.452 
8.609 
8.275 
8.479 

10.342 
9.191 

11.846 

14.266 
12.349 
10.710 

9.431 
8.596 

8.486 
8.273 

9.207 
10.361 
11.877 

o v 1  

I 

I 

I 



TABLE XIV. - Continued. TABULAR DATA  FOR TRAJECTORIES FROM 1 . 1  EARTH RADII  CIRCULAR 

E C A T E  T T I M E  DV SUP 

21 .54  
1 9 . 6 3  
17 .99  
16 .71  
15 .84  
12 .57  
15 .80  
1 6 . 5 3  

19 .27  
1 7 . 7 0  

71 .50  
lY.534 I 

17 .96  
1 6 - 6 9  
1 ' ~ . 8 7  

15.&0 
13 .37  

l b . 3 4  
17.12 
1 Y . L S  

2 1 . 4 5  
1 Y . 5 5  
17 .92  
1~1 .67  
1 5 . d h  
1 ' ~ . 5 6  
13 .81  
1 0 . 3 6  I 

19 .18  
1 7 . 7 4  

21 .41  
1u.31 
l 7 . & 9  
1 6 . 0 4  
1 J . 8 4  

i > . U l  
19.56 

1 7 . 7 1  
10.37 

13 .31  

21 .37  
19 .41  
17 .66  
16 .62  
15 .85  
15 .56  

1 6 . 5 3  
1 2 . 6 2  

1 7 . 7 9  
19.34 

cv 2 

7 . 3 1  S 
7 . 3 1 3  

7 .304  
7 . 3 0 7  

7 . 3 0 1  
7 .30C 

7 . 3 0 2  
7 . 3 0 1  

7 .31C 
7 . 3 0 L  

7 .31  7 
7 .?1C 

7 . 3 0 1  
7 . 3 0 :  

7.29C. 
7.2Yti  

7 . 3 c c  
7 . 2 9 t  

7 . 3 0 3  
7.33P 

7 .31 ' .  
7 .3dK 

7 . 2 9 s  

7 . 2 9 t  
7 . 2 9 7  

7.29 '  
7 . 2 9 ~  
7 . 3 0 1  
7 .3Cf .  

7 . 3 1 i  
7 . 3 0 t  
7 .  3 0 c  
7.2Y7 

7 . 2 9 4  
7 .295  

7 . 2 9 4  
7 . 2 9 t  
7 . ? 9 $  
7 . 3 0 4  

7.?1C 
7 . 3 0 4  
7 .298  
7 .295  

7 . 7 9 2  
7 . 2 9 1  

1 . 2 9 2  
7 . 2 9 4  
7 . 2 9 7  
7 . 7 0 2  

cv 1 

7 . 3 0 3  

PARKING ORBIT TO 1 . 1  NEPTUNE RADII CIRCULAR  PARKING ORBIT 

V I N F 2  

4.397 
4 .360  
4 .331  
4.31 0 
4 .297  
4.2'12 
4.294 
4 . 3 v 4  
4.321 
4 .346  

4 . 3 d 4  
4 .347  
4 . 3 1 9  
4 . 2 i 7  

4 . 2 7 9  
4 .2d4  

4 .2d2  
4 .212  

4 . 3 3 4  
4 .304  

4 .372  
4 . 3 3 4  
4 .  3 l ) i  
4 . 7 d 4  

4 .261  
4.217 

4 .770  
4 .260  
4 .29P 
4 . 3 2 3  

4. 3611 
4 . l L 2  
4.2Y3 
4 .272  

4 .255  

4.268 
4.278 

4 . 2 8 7  
4 .312  

4 . 3 4 8  
4 .310  

4 . 2 6 1  
4 . 2 d l  

4 .247  
4.240 

4 .247  
4 .257  
4.27C 
4 .  3u7 

V I I U t ?  

4.2bs1 

P H I 2  

7 1 . 7 6 6  
7 1 . 3 9 2  

7 0 . 8 7 6  
7 1 . 0 9 2  

7C.731  
7 0 . 7 2 2  
10.793 
7 0 . 9 6 2  
7 1 . 2 2 9  
71 .587  

7 2 . 2 4 6  
71 .877  
71 .581  
11 .369  

7 1 . 2 2 0  
71 .246  

71 .207  
71.4b7 
71 .729  
7 L . i l . I L  

77.724 

1 2 . 0 6 9  
11.t iW 

12 .360  

7 1 . 7 1 9  

7 1 . 7 8 7  
71 .715  

71.96 '1  t 

7 ? . 7 2 h  
77 .2K2  I 

71.20u 
7 7 . ~ 4 ~  t 

72 .557  
7 2 . 3 4 7  
7 2 . 1 3 1  + 

7 2 . 2 0 8  
72 .2H3  
7 2 . 4 5 5  
7 2 . 7 2 1  
73 .070  t 

7 3 . 6 7 3  

t 

I 

7 3 . 3 1 9  
73 .035  (I 

7 2 . u 3 3  
7 2 . 7 1 9  
72 .699  
7 2 . 1 7 6  
72 .a4A 
7 3 . 2 1 4  
73 .568  

P H I 2  

ALPHA2 

4 6 . 9 8 4  
4 7 . 6 6 6  

4 6 . 4 7 7  
4 6 . 1 2 0  
4 5 . 8 9 4  

4 3 . 7 8 2  
4 3 . 8 8 3  
46.0MH 
4 6 . 4 0 5  

4 6 . 8 2 3  
4 6 . 1 5 3  
4 5 . 6 5 6  
4 '1 .306 

4 4 . 9 7 9  
4 5 . 0 ~ 5  

4 4 . 9 1 6  
4 5 . 0 7 4  
4 5 .  ? 7 5  
4 5 . 5 8 5  

4 5 . 9 6 7  

4 4 . 8 1 9  
4 r . 4 7 4  
4 4 . 2 ~ 3  
4 4 . 1 5 7  
4 r .   1 5 4  
44 .27 l )  
4 4 . 4 4 6  
4 4 . 7 4 8  

4 5 . 7 8 4  

-5.302 

4 3 . 0 8 l )  
4'1.442 
4 5 . 9 6 7  
4 5 . 6 3 4  
4 3 . 4 2 3  
4 3 . 3 2 1  
4 5 . 3 1 R  
4 3 . 4 1 1  
4 3 . 6 3 1  
4i.895 

4 4 .  I o n  
4 3 . 5 6 2  
4 5 . 0 9 9  
4 2 . 7 7 5  
4 2 . 5 7 7  
4 2 . 4 7 0  

4 L . 5 5 0  
4 2 . 4 6 7  

42 .74 '1  
4 5 . 0 2 4  

ALPHA2 

VEL2  DETA 

1 .861  1 2 5 . 8 3 9  

1.935 145 .559  
1.903 135 .699  

1 .959  155 .419  
1.973 1 6 5 . 2 7 9  
1.Y77 175 .139  
1.971 184.99Y 
1.950 194 .859  
1 . 9 3 0  204.71 '1 
1 .895  214 .579  

1 .875   135 .998  
1 .833  126.138 

1 .908  145.858 

1 . 9 4 5   1 6 5 . 5 7 8  
I .  931  155.718 

1.949 175 .438  
1.943 18 ' ) .298  
1 .927  1 9 5 . 1 5 8  
1 .931  20 ' , .010 
1.866 214 .H lb  

l . b 3 b  126.437 
1 .84d  136 .297  
l.dt39 140 .157  
1.Y34 150.017 
1.910 1 6 5 . 9 7 7  
1.927 173 .737  

l .M99 192 .457  
1 .016  1A5.?77 

1 . 6 7 3  7 0 2 . 3 1 7  
1.83d 215 .177  

1 -1 /13  1 2 b . 7 3 b  
1.H21 1 3 6 . 5 9 6  
1.H54 1 4 6 . 4 5 6  
1 . 8 7 8  1 5 6 . 3 1 6  
l . d Y 1  1 6 6 . 1 7 1  

1 . 8 d 7  1 8 5 . 8 3 6  
1.872 195.   750 
1 .846  2 0 3 . 6 1 6  
1.810 215 .476  

1 . 1 5 4   1 7 7 . 3 3 6  

1.8'35 17h .036  

1 .795  1 3 b . 9 9 6  
l . tJ2d 1 4 6 . 7 5 4  
1 .852  1 5 6 . 6 1 6  
1 .165  l h h . 4 7 6  
1.869 175 .33b  

1.846 1 9 6 . 9 5 6  
1 .820  7 0 5 . 9 1 6  
1 . 7 8 4  215 .776  

VEL2 b E T A  

l . a 6 2   1 8 ~ . 1 9 6  

FCCE 

0.945 
0 .949  

0 .942  
0 .940  

0 .938  
0 . 9 3 8  

0 .936  
0 . 9 3 9  
0 . 9 4 1  
0 .944  

0 . 9 4 8  
0 .945  
0 . 9 4 2  
0.940 

0 . 9 3 8  
0 .938  

0 .Y38  
0 . 9 3 9  
0 . 9 4 1  
0 . 9 4 4  

0 . 9 4 8  
0 .945  
0 .942  

0 . 9 3 8  
0 . 0 3 8  
0.97R 
0.939 

0 . 9 4 4  

0.94M 
7 . 9 4 4  

cl.939 
0 . 9 4 1  

0 . 9 3 8  
0.938 
0.938 
0 . 9 3 9  

0 . 9 4 4  

0.94R 
0 .  944  
0 . 9 4 1  
7 .739  

0 .139  

0 .041  

0 . 0 4 1  

1 . 9 3 n  
0 . 9 3 1  

0 . 9 3 9  
3.97.Y 

0 . 9 4 1  
0 . 9 4 4  

E C C E  

R M I  0 

2 .579  
2 .449  
2.315 
2 .175  
2.033 

0 . 9 9 4  
1.R88 

0 .974  
0 . 9 4 1  
0 .896  

2 . 5 7 9  
2 . 4 4 9  

2.175 
2 .  314 

2 .032  
1.RH7 

0 . 9 7 4  
0 . 9 9 4  

0 .940  
0 . 0 9 5  

2 . 5 8 0  
2 . 4 4 9  
2 . 7 1 4  
2 . 1 7 4  
2 . 0 3 1  

0 . 9 9 4  
1 .885  

0 . 9 7 3  

0 . 8 9 4  
17.939 

2.580 
2.449 
2 .314  
2.173 
2 .030  
1 .884  
0 . 9 9 3  

0 .937  
0 . 8 9 3  

2 .449  
2.580 

2 . 3 1 3  
2.173 

1 . 8 8 3  

n . 9 7 3  

2 .029  

0 .993  
0.972 
0 . 9 3 8  
0 . 8 9 2  

RMI 0 

V E L l   A L P H A l  P H I l  

4 1 . 4 3 7  24 .597  4 -24 .628  
41 .439  19 .692  4 -33 .510  
41 .440  14 .821  -44 .153  
41.441 9.983 - 5 t . 9 5 c  
4 1 . 4 4 2  5 .174  -12.00C 

4 1 . 4 4 2  -4.368 254 .116  
41 .441  -9 .111  4 239.518 
4 1 . 4 4 0  -13 .841  4 226.553 
41 .438  -18 .565  4 215 .791  

41 .442  0 .392 - 8 e . 6 ~ 9  

4 

41 .436  24 .496  -24 .792  

41 .439  14 .726  -44 .375  
41 .437  19 .594  4 -33 .101  

41.440 9.890 -57 .224  
4 1 . 4 4 1  5 . 0 8 3  -72 .305  
4 1 . 4 4 1  0 .301  - IE .93C 
4 1 . 4 4 1  -4 .458  254.410 
41 .440  -9 .201  239 .247  
41 .439  -13 .932  226.324 
41 .437  -18 .656  4 215 .595  

4 1 . 4 3 4  24 .396  - 2 4 . 9 5 1  
4 1 . 4 3 6  19 .496  -33.893 
41 .438  14.630 - 4 4 . 6 0 1  
4 1 . 4 3 9  9.796 -57 .493  
4 1 . 4 3 9  4 . 9 9 1  -72.612 
4 1 . 4 4 0  d.210 -F9.253 
41 .439  -4 .549  254 .102  
4 1 . 4 3 9  -0 .292  2 2 8 . 9 1 6  

41 .436  -18 .149  4 215 .406  
41 .437  -14 .023  226 .095  

I 

41 .433  24 .295  -25.124 
41 .435  19.398 -34.087 
41 .437  14 .535  4 - 4 4 . 8 3 7  

4 1 . 4 3 8  4.898 - 1 2 . 9 2 1  
4 1 . 4 3 8  9.702 -57 .765  

4 1 . 4 3 8  -4.h40 253 .792  
41 .438  0.11'1 -89 .516  

4 1 . 4 3 6  -14 .115  225 .865  
41 .435  - 1 8 . 8 4 2  215 .213  

41 .432  24 .193  - 2 5 . 2 9 1  
4 1 . 4 3 4  19 .299  -34 .283  
41 .435  14 .438  - 4 5 . 0 7 C  
41 .436  9.608 -5@.04C 
41.437 4 . 8 0 5  4 -73 .233  
4 1 . 4 3 7  0.027 -89 .900  
41 .437  -4.732 253.482 
41 .436  -9 .475  238 .431  
4 1 . 4 3 5  -14 .208  225 .635  
4 1 . 4 3 3  -18 .936  215 .019  

V E L l   A L P H A l  P H I l  

41 .437   -9 .383  4 2 3 8 . 7 0 4  

I 

V I N F l  

18 .973  
1 6 . 7 4 6  
1 4 . 7 7 4  
13 .175  

1 1 . t 7 5  
1 2 . 0 9 5  

11.975 
1 2 . 9 3 6  

16 .264  
1 4 . 4 1 6  

18 .925  
16.7C3 
1 4 . 7 3 8  
1 3 . 1 4 7  

11.612 
12.C19 

11.986 
12 .959  
14 .448  
16 .302  

18.877 
16.660 
1 4 . 7 G l  
1 3 . 1 2 0  
1 2 . O t 3  
11 .670  
1 1 . 9 5 8  
12 .982  
14 .479  
16 .340  

18 .828  
16 .617  

13 .053  
1 4 . 6 t 5  

12 .048  

12.0C9 
11 .668  

13.0C5 
14.5  12 
1 6 . 3 7 9  

18 .780  
16 .573  
1 4 . 6 2 9  
13.066 
12 .033  
11 .667  
12 .022  
1 3 . 0 2 9  
14.544 
16 .417  

V I N F l  

DV 1 

14 .224  
12 .313  
10 .680  

9.409 
E. 5 8 4  
8.271 
8 .494  
9.225 

10 .391  
11 .908  

14 .182  
12.277 
1 0 . 6 5 1  

9.388 
8.572 

8.503 
8.270 

1 0 . 4 1 7  
9.242 

11.940 

14 .140  
12 .240  
10 .621  

9 .367  
8 .561  
8.268 
8 .511  

10 .442  
9 .260  

11 .972  

14 .098  
12 .204  
10 .592  

9.346 
8.549 

8.520 
8.267 

10.468 
9.278 

12.004 

14 .056  

10.563 
12.167 

9 .325  
8.538 
8.266 
8.529 
9.296 

10 .494  
12.036 

DV 1 



ECATE T i  I M E  

9 1 1 6   9 1 ~ n . n  
6 7  92C0.0 

5 2   1 0 . 0  
5 2 2 0 . 0  

9240 .0  
9 2 5 0 . 0  

9 2 1 0 . 0  
9 2 P 0 . 0  

9 2 3 0 . 0  

5260 .0  

91.66 5 2 4 0 . 0  

9260 .0  

9 2 h o . n  
925o.c 
9 3 c o . n  

17   9250 .0  

5270 .0  

5310.0 
9 3 1 0 . 3  
9 3 5 0 . 0  

9 2 1 6   9 2 q p . n  

s 3 1 n . o  

9 3  !o.n 
9 3;o.n 

3 3   9 3 3 0 . 3  

5320.0 

5 3 4 0 . 1  

5 3 1 0 . 0  
5 3  1n.c 
$ 3  t1n.o 

9 2 6 6   9 3 4 0 . 9  
e 3  5350.0  

9 -3 c0 . 0 
9 3 7 0 . 0  
5 3 ' 0 . 0  
5 3 5 0 . 0  
9 4 x . n  
5410 . "  

9 4  2cJ. ,l 

54, ,0 .0  

D V  SUM 

21 .32  + 

13.43 

l b . 6 0  
1 7 . 8 3  

1 5 . 8 2  
1 5 . 5 5  

16.61  
l b . t l 3  

17 .82  
1 9 . 3 7  

71.28 
1 3 . 3 9  .- 

16.57 
l3.60 + 

1 3 . 5 5  
1 5 . U 4  
16.62 
1 1 . e 4  
15 .40  

71.23 
1 9 . 3 6  
17.77 
1 6 . 3 5  
1 5 . 7 9  
l > . 5 5  + 
1 5 . ~ 5  
1 6 . 6 4  
l l . 8 7  * 
1 ' 1 . 4 3  

?l.lLJ 
19 .32  
1 1 . 7 4  c 
1 h . 5 7  * 
1 3 . 1 8  * 
1 > . 5 5  
1 3 . b 5  

1 7 . 0 3  
16 .66  

1 9 . 4 7  

17 .00  

e 

ELATE T l l Y F  C V  SbV 

cv 2 

7.30? 
7 . 3 0 2  
7 . 2 9 6  
7 . 2 9 ?  
7 . 2 9 c  
7.29C 

7 ,292  
7.2c)c 

7 .30C 
7 . 2 9 6  

7 . 3 0 t  
7 . 3 0 C  

7 . 2 9 1  
7 . 2 9 4  

7 . 7 f l S  
7 . 2 8 "  
7.2ei i  

7 . 7 9 4  
7 . 2 9 (  

7 . 2 9 5  

7 . 3 0 4  
7 . 2 9 t  
7 - 2 9 ?  
7 . 2 8 5  
7 . 2 8 7  
7 . 2 t l t  
7 . 2 H 1  
7 . 2 8 5  

7 . 2 9 7  
7 . 2 9 1  

7 - 2 9 ' .  
7 . 3 0 ?  

7 . ? ? I  
7 . 7 8 7  
7 . 2 8 5  
7 . 2 8 4  
7 . 2 B L  
7 . 2 8 7  
7 . 2 9 1  
7 . 2 9 ;  

cvi .  

V lhiF2 

4 . 3 3 7  
4 . 2 9 9  
4 .270  
4 . 2 4 9  
4 . 2 3 7  
4 .232  
4 .236  
4 . 2 4 7  
4 . 2 6 6  
4.2Y2 

4 . 3 2 6  
4 . 2 d 8  
4 . 2 5 9  
4 . 2 3 8  
4 . 2 2 6  
4 . 2 2 2  
4 . 2 2 5  
4 .237  
4 . 2 5 6  
4 . 2 8 3  

4 . 2 7 8  
4 . 3 1 5  

4 .249  
4 .228  
4 .216  
4 . 2 1 1  
4 . 2 1 5  
4.22 7 
4 . 2 4 5  
'9.214 

4 .  335 
4 . 2 6 1  
4 . 7 3 9  
4 . 7 1 8  
4.2116 
4 . 7 0 2  
4 . 2 0 h  
4 . 2 1 a  
4 . 7 3 7  
4 - 2 0 ?  

V I k F 2  

P H I 2  
e 

e 

7 4 . 1 4 4  
7 3 . 7 9 5  
73 .515  I 

7 3 . 3 1 7  I 

7 3 . 1 8 8  
7 3 . 1 0 6  

7 7 . 2 6 6  
7 3 . 4 3 4  * 

7 4 . 0 5 7  

7 4 . 6 1 3  
7 4 . 2 6 8  
7 3 . 9 9 3  
7 3 . 7 9 8  
7 3 . 6 q 0  
7 3 . 6 1 4  * 
7 3 . 7 5 3  
7 3 . 9 7 7  e 

7 4 . 1 9 2  * 
7 4 . 5 4 7  . 
7 5 . 0 8 0  
7 4 . 7 1 9  
7 4 . 4 6 9  
7 4 . 2 1 7  
7 4 . 1 7 2  
7 4 . 1 5 8  I 

7 4 . 2 3 9  * 
7 4 . 4 1 2  
7 4 . h l l  (I 

7 5 . 0 2 h  

7 5 . 5 4 4  
75.2!1H 

7 4 . 1 5 4  * 
14 .942  t 

7 4 . 6 5 1  I 

7 4 . 6 4 0  
7 4 . 7 2 1  
7 4 . 8 9 5  

7 5 . 5 0 7  t 

1 5 . 1 5 9  

P H I ;  

7 3 . 7 0 4  I 

(I 

c 

ALPPA2 

4 3 . 2 7 7  
4 2 . 6 6 5  
4 2 . 2 1 5  

4 1 . 6 0 5  
4 1 . 7 0 2  

4 1 . 6 0 1  
4 1 . 6 8 h  
4 1 . 8 6 2  
4 2 . 1 3 7  

4 2 . 3 4 7  
41 .753  
4 1 . 3 1 6  
4 1 . 0 1 1  
4 d .  8 1 9  
4 0 . 7 2 4  
4 0 . 7 1 4  

4 1 . 9 0 1  

40.80n 
4d .7hY 
4 1 . 2 3 2  

4 U . 8 2 4  
4 1 . 4 0 0  

40.4111 
4 J .  1 U7 
3 9 . 9 2 1  
39 .827  
3 9 - 8 2  -3 
3.;.499 .tu. 3 2 9  
4 J . 3 1 n  

4 0 . 4 3 5  

3 9 . 4 7 1  
5 9 . 4 7 4  

3 9 . 1 8 7  
3 . j . 0 0 8  
J 3 . 9 l Y  
Jtl. 911 
3d .782  
>9.131 
3'2.  371  

ALPHA2 

VEL2  8 E T A  

1.72M 1 2 7 . 3 3 5  
1 .770  1 3 7 . 1 9 5  

1 . t l 2 7  156 .915  
1 . 8 4 0  166. 7 7 5  
1 . 8 4 4  1 7 6 . 6 3 5  
1.837 186 .495  

1 . 7 9 4   2 0 6 . 2 1 s  
1 . 8 2 3   1 9 5 . 3 5 5  

1 . 7 5 7   7 1 6 . 0 7 5  

1 . 7 0 4   1 2 1 . 6 3 4  
1 . 7 4 6  1 3 1 . 4 9 4  

1.802 1 5 7 . 2 1 4  
1 . 7 7 9  1 4 7 . 3 5 4  

1 . 8 1 6  1 6 7 . 0 7 4  
1 .819  1 7 6 . 9 3 4  
1.812 1 8 6 . 7 9 4  
1 . 7 9 5  1 9 6 . 6 5 4  

1 . 7 3 2   7 1 6 . 3 7 4  

1 . 6 d u  1 2 7 . 9 3 3  
1 . 7 2 2  1 3 1 . 7 9 3  
1 . 7 5 5  1 4 1 . 6 5 3  

1 . 7 9 2  1 6 7 . 3 7 3  
1 .795  1 7 7 . 2 3 3  
I .  l d t l  1 H  1 .  0 9 3  
1 . 7 7 1  1 9 6 . 9 5 %  

1 .   7 0 7   2 1 6 . 6 7 3  

1 . 6 5 7   1 2 s . 2 3 2  

1 . 7 j 2   1 4 7 . 9 5 2  
1 .699   13 t ; . 092  

1 .755  15.1.HI2 
1 . 7 6 9  1 6 1 . 6 1 2  
1 . 7 7 2  1 7 i . 5 3 7  
1 . 7 6 4  18 7.   392 
1 . 7 4 7  1 9 7 . 2 5 2  
1 .725  2 0 7 . 1 1 2  
1 . 6 8 3  7 1 b . 9 7 2  

VEL2  b t T P  

1.803 147.055 

I .  768 7 0 6 . 5 1 4  

1 . 7 7 8   1 5 7 . 5 1 3  

1 . 7 4 4  ?no. 4 1 3  

ECCE 

0 .  '440 
0 . 9 4 4  
0 . 4 4 1  
0.939 
0 . 9 3 0  
0 . 9 3 7  
0 .938  
0 . 9 3 9  
3 . 9 4 1  
0 .944 

0 .947  
0 . 4 4 4  

0 . 9 3 9  
0 .941  

0 . 9 3 8  
0 . 9 3 7  

0 . 9 3 9  
0 . 9 4 1  
0 . 9 4 4  

n . 9 3 8  

n . 4 4 7  
0 . 9 4 4  
0 . 9 4 1  

0 . 9 3 7  
7 * 9 3 7  
0 . 9 3 8  
0 . 9 3 9  
0 . 9 4 1  
0 .  4 4 4  

0 . 9 4 4  
3 .947  

0 . 9 3 9  
0 . q 3 7  
0 . 9 3 7  

0.93'> 

0.944 
0. :14 I 

F C C €  

0.9  39 

0 . 9 4 1  

0.937 

R M I  0 

2 . 5 8 0  
2 . 4 4 9  
2 . 3 1 3  
2 .172  
2 .028  

0.99 3 
0 . 9 7 1  
0 . 9 3 7  
0 . 8 9 1  

2 .580  
2 . 4 4 9  

2 . 1 7 1  
2 .312  

2 . 0 2 7  

0 .992  
0 . 9 7 1  
0 . 9 3 6  
O . H R 9  

2 . 4 4 9  
2 .581  

2 .312  
2 . 1 7 0  
2 . 0 2 6  
1 .000  

1 . m n  

1.noo 

0 . 9 9 2  
0 . 9 7 0  
0 . 9 3 5  
O.fl88 

2 . 5 8 1  
2 .448  
2.311 
2 . 1 6 9  
7 . 0 2 4  

0 . 9 9 2  

0 . 8 8 7  
0 .935  

R P I  D 

1 .  o n o  

0 . 9 7 0  

V E L l  

4 1 . 4 3 1  
41 .433  

4 1 . 4 3 5  
41 .434  

4 1 . 4 3 6  
4 1 . 4 3 6  

4 1 . 4 3 5  
41 .436  

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

4 1 . 4 3 0  
4 1 . 4 3 2  
4 1 . 4 3 3  
4 1 . 4 3 4  
4 1 . 4 3 5  
4 1 . 4 3 5  
4 1 . 4 3 5  

4 1 . 4 3 3  
41 .434  

4 1 . 4 3 1  

4 1 . 4 3 1  
4 1 . 4 2 9  

4 1 . 4 3 2  
4 1 . 4 3 3  
4 1 . 4 3 4  
4 1 . 4 3 4  
4 1 . 4 3 4  
4 1 . 4 3 3  
4 1 . 4 3 2  
4 1 . 4 3 0  

4 1 . 4 2 8  
4 1 . 4 3 0  
4 1 . 4 3 1  
4 1 . 4 3 2  
4 1 . 4 3 3  
4 1 . 4 3 3  
4 1 . 4 3 3  
4 1 . 4 3 2  
4 1 . 4 3 1  
4 1 . 4 2 9  

V E L l  

ALPHA1 4 P H I 1  

4 

2 4 . 0 9 2  -25 .460  
1 9 . 2 0 0  -!4.4@C 
14 .342  -45 .3C4  

9 .513  -5E .316  
4 . 7 1 2  -73 .547  

-0.066 2 6 5 . 7 6 6  
-4 .824  4 253.17C 

- 1 4 , 3 0 1  225 .404  
-9 .567  2 3 8 . 1 5 8  

- 1 9 . 0 3 0  4 2 1 4 . 8 2 5  

2 3 . 9 9 0  -25 .630  
1 9 . 1 0 1  -34 .679  
14 .245  4 -45.54C 

9 . 4 1 8  -58 .595  

- 0 . 1 5 9  2 6 9 . 4 3 6  
4.618 - 7 3 . 8 6 3  

-4 .916  2 5 2 . 8 5 7  

- 1 4 . 3 9 4  2 2 5 . 1 7 3  
-9.660 2 3 7 . 8 8 4  

-19 .124  214.63C 
' 

2 3 . 8 8 7  .I 

1 9 . 0 0 1  
14.147 

9 . 3 2 2  
4 .524  4 

- 9 . 2 5 2  

-14 .486  
- 9 . 1 5 3  

- 1 Y . 2 2 0  

-5 .010  

23 .785  I 

l l i.901 
1 4 . 0 4 9  

9 .226  

- 0 . 3 4 6  
4 . 4 2 9  

- 5 . 1 0 3  4 

- 9 . 9 4 7  
-14 .583  4 

- 1 9 . 3 1 6  
I 

ALPHA1 

- 2 5 . 8 0 1  
- 3 4 . 8 7 9  
-45 .778  

- 7 4 . 1 8 1  
- 5 8 . 8 7 6  

269 .105  
252 .543  
i 3 7 . 6 C 5  
2 ~ 4 . 9 4 1  
2 1 4 . 4 3 5  

-25.913 
-?5.081 
-46 .01  E 
- 5 5 . 1 6 C  
-74 .5C2  
2 6 d . 7 7 1  

2 3 7 . 3 3 4  
2 5 2 . 2 2 f  

224 .109  
2 14 .240  

PHI 1 

V I N F 1  

1 8 . 7 3 1  
16 .530  
1 4 . 5 9 2  
1 3 . 0 3 9  
1 2 . 0 1 8  
1 1 . 6 6 6  

1 3 . 0 5 3  
1 2 . 0 3 4  

1 6 . 4 5 7  
14..577 

1 8 . 6 8 2  
1 6 . 4 8 7  
1 4 . 5 5 6  
1 3 .  812 
12 .003  
l l . h t 5  
1 2 . 0 4 1  

1 4 . 6 1 0  
1 6 . 4 9 6  

1 8 . 6 3 4  
1 6 . 4 4 3  

12 .985  
14 .520  

11 .9E9  
1 1 . 6 6 5  
12 .061  
13 .1C3  
14 .644  
16.'i36 

18 .585  
16.400 

1 2 . 9 5 8  
14.484 

1 1 . 9 i 4  
1 1 . 6 6 5  

13 .128  
1 4 . 6 7 8  
1 6 . 5 7 7  

V I Y F 1  

13 .n78  

1 2 . 0 7 4  

DV1 

1 2 . 1 3 1  
14.014 

10 .533  
9 .304  
8.527 
8.265 
8.539 
9.315 

1 0 . 5 2 1  
12 .069  

13 .971  
1 2 . 0 9 5  
1 0 . 5 0 4  

9.283 
8.515 
8.264 

9 .334  
8.549 

10 .548  
12.103 

13 .929  
12 .058  
10.475 

9.262 
8 .505  
8 .264  
8.559 

10 .575  
9.353 

12 .136  

13 .887  

10 .445  
12.G22 

9.242 
8 . 4 9 4  
8 . 2 6 4  
8.569 
9.373 

12 .170  
10 .602  

DV 1 



TABLE XIV. - Continued. TABULAR DATA FOR TRAJECTORIES FROM 1.1 EARTH RADII CIRCULAR 

OV: 

7 . 3 1 6  

7 .303  
7 . 3 0 5  

7 . 2 9 5  
7 . 2 9 6  
7 . 7 9 4  

7 . 2 9 6  
7.295, 

7 . 2 9 5  
7 . 3 0 3  

7 .11C 
7.31e 

7 . 3 J 3  
7 .295  
7.29 '  

7 . ? 9 ?  
7 .79 '  

7 . 2 9 1  
7 .  ?94 

7 . ? 0 (  

7 . 3 0 8. 
7 . 3 l f l  

7 . 3 0 1  
7.7 '47 
7.29"  
7 . 2 9 1  
7 . 2 9 1  
1 . 7 # 3 2  
7 .294  
7 . 2 9 r  

7 . 3 1 4  
7 . 3 0 6  

7.20 '  
7 . 2 9 5  

7 . 2 8 5  
7 . 2 9 1  

7 . 2 8 q  
7 . 7 9 ; :  
7 . 7 9 ;  
7 . 1 9 t  

1 . ? 1 /  
7.3114 

7 . 7 9 !  
7 . 7 9 7  

1 .  ? A S  

. / . i s 7  
l . ? d t  

7.2t iU 
7 . 7 3 1  
7 . 2 9 4  

6 V ?  

PARKING ORBIT  TO 1.1 NEPTUNE RADII CIRCULAR PARKING ORBIT 

V I N F 2  

4 . 3 8 0  
4 .339  
4 .3u7  
4.2d3 
4 . 2 6 1  
4.260 
4 .200  
4 .767  

4 .3u5  

4.389 
4 .345  
4.3J9 
4 .2d3  
4 .264  
4 . 7 3 4  

4 .256  
4 . 2 6 9  
4.789 

4.377 
4 . 3 3 3  
4.2Y8 
4 . 2 7 1  
4 . 2 s 3  
4.247 
4 .240  
4 . 2 4 5  
4 . 2 5 R  
4.279 

4 . 3 6 6  
4 .3z2  

4 .20 ' )  
4 . 2 J l  

4 .741  
4 . 2 3 1  

4 .234  
4.24H 

4 .283  

4 . 2 5 1  

4 . 2 2 ~ 1  

4 . 2 0 ~  

4.335 
4 . 3 1 1  
4.276 
4 . 2 4 9  
4 . 2 3 1  
4 .  22.) 

4.214 
' I . 218  

4 . 2 5 9  
4 . 2 3 0  

\ I I \ F ?  

PHI? t 

7 3 . 1 9 3  
77.M0P 

7 7 . 2 5 4  
71 .492  

72 .045  
7 7 . 1 0 3  

7 2 . 0 ~ 3  
7 2 . 2 1 9  
7 2 . 4 5 1  
7 7 . 7 7 5  

73 .h66  

7 2 . 9 2 3  
73 .263  

7 2 . 4 1 6  t 

1 2 . 6 5 8  

7 2 . 3 h 5  
72 .349  
7 2 . 4 V l  t 

72.97R 
72 .686  

7 4 . 1 3 5  
73 .737  
1 3 . 4 3 7  
7 3 . 1 4 0  t 

72 .874  4 

77.962 

I ? . ? , . ' . ?  t 

12 .982  
7 3 .  ItlO 
7 3 . 4 7 . )  

' 

7 4 . 6 0 1  
7 4 . 7 0 6  
73.878 

7 3 . 4 4 6  
73 .h21  

7 3 . 3 6 0  
7 3 . 3 6 ~  

73.67C t 

73 .472  e 

7 3 . 9 5 9  

l i . 3 6 5  
74.67; 

7 4 . 0 1 4  
7 4 . 3 5 2  

l i . Y 2 7  

7 3 . E i 4  * 
1 3 . 0 4 4  t 

7 3 . 1 5 9  

7 4 . 4 4 5  
7 4 . 1 ' , 7  

P H I ?  

ALPHA2 

4 4 . 9 4 2  
4 5 . 6 5 9  

4 4 . 4 0 5  
4 4 . 0 1 9  
4 3 . 7 6 3  
4 3 . 6 2 1  

4 3 . 6 4 1  

4 4 . 0 5 4  
4 3 . 7 9 7  

43 .503  

4 4 . 5 8 9  
4 3 . 3 6 0  

4 3 . 9 9 8  
43 .567  
4 3 . 7 7 1  
43 .097  
4 3 . 0 1 8  

4 3 . 3 7 1  
4 3 . 1 5 7  

4 3 . 6 Y 7  
4 4 . 4 i 5  

4 2 . 6 9 h  
4 3 .  I l b  

4 L . 4 0 R  
4 2 . 7 3 4  
4 2 . 1 0 7  
42. I t !  3 
42 .295  
4 2 . 5 0 2  

4 3 - 5 2  3 
4 2 . 7 7 8  
4 2 . 7 1 8  
4 1 . 8 1 9  
4 1 . 5 3 1  
4 1 . 3 6 7  
4 1 . 2 9 1  
41 .319  
4 1 . 4 1 8  
4 1 . 6 1 6  

4 i . 5 7 1  

4 3 . n 4 0  

4 1 . 3 4 1  
4 1 . 3 0 3  

4u.h3H 
4 u . 4 7 5  

4 0 .  w 9  

40.4iJh 

4 0 .  5 2 '  
4 0 .  7 1 4  

A L P H A ?  

4 J . 4 2 3  

V€L2   BETA 

1 .771  125.020 
1 .815  137 .880  
1.052 142 .740  
1 .879  1 5 2 . 6 0 0  
1.896 162 .460  
1.903 172 .320  
1 . 9 0 1  1 6 2 . 1 8 0  
1 . H M f l  1 9 2 . 0 4 0  

1 . 8 3 4   2 1 1 . 7 6 0  
1 .066   201 .900  

1 . 7 3 4   1 1 9 . 6 0 2  

1 .822  13'4.322 
1.852  14Y.   182 

1 . 8 8 4   1 6 d . 9 0 2  
1 .873   159 .042  

1.885 1 7 d . 7 6 2  

1 . 0 5 7   1 9 8 . 4 8 2  
1 . H l b  186 .622  

1.828 208 .342  

1.757 129.   761 
1 .709  1 1 7 . 9 0 1  

1.1327 14.3.481 
I .  I96  139 .621  

l . t l 4 d  1 5 1 . 3 4 1  
1 . *58  1 6 1 . 2 0 1  
1 .359  17O.Gb1 
1.d5d 1Rd.922 
1 .831  1 9 n . 7 0 1  
1 .802  2011.h41 

1 .782  1 2 9 . 4 6 2  

1 .684  12 'J .201 
1.732 1 3 ~ 1 . 0 6 1  
1 .771  1 3 9 . 9 2 1  
1.832 1 4 ) . 7 8 1  
1 . 8 2 3  159. h41 
1 . 8 3 3  1 6 9 . 5 0 1  
1.  8 3 4  17q .   361  
l . d 2 5  189 .221  

1.7  76 208 .941  
1 .805  197.0M1 

1 . 6 5 9  12.1.532 
1 .  70Y 1 3 u . 3 6 0  
1 . 7 4 7  14 : ) .220  
1 . 7 7 0  1 5 i . 0 8 0  
1.796 1 5 1 . 9 4 0  
1.30 ' )  l b l . d 0 0  
l . d l 5  179 .66b  
1 ..300 187.52C 
1.  1dfp 199. 3 8 3  
1 .751  204 .24U 

V t L 2  R f T A  

FCCE 

0 . 9 5 0  
0.946 
0 . 9 4 2  
0.940 
0 . 9 3 8  
3 . 9 3 8  

0 . 9 3 9  
0 . 9 3 8  

0 . 9 4 0  
0 . 9 4 3  

0 . 9 4 7  
0 .951  

0 . 9 4 3  
0 .941  
0 . 9 3 9  
0 . 9 3 8  
0.937 
0.93M 

0 . 9 4 2  
0 .940  

0 . 9 5 1  
0 . 9 4 7  
0.943 
0.941 
0 . 9 3 9  

0 .937  
0 . 9 3 8  
I). 940 
0 .   0 4 2  

0 . 9 5 1  

0 . 9 3 n  

0 . 9 4 7  
0 . 0 4 3  
0 . 9 4 0  
0 . 9 3 9  

0 . 9 3 7  
0 . 9 3 7  

0 .938  

0 . 9 4 2  
0 . 9 3 9  

0 . 9 5 1  
0 .  q 4 h  

0 .740 
0 . 9 4 3  

3 .930  
0 . 9 3 7  

0.938 
0 . 4 3 7  

n .939  
0 . 9 4 1  

E C C E  

R M I O  V E L 1  ALPHA1 PHIl V I F l F l  . 
2 . 6 2 6  41 .433  2 6 . 1 3 4  4 -22 .144  19 .103  
2.498 4 1 . 4 3 5  21 .224  -30 .553  17 .418  
2 . 3 6 4  4 1 . 4 3 6  16 .34 t l  -40.585 15 .357  

2.083 41 .438  6 .689  * - t 7 . 0 2 1  1 2 . 3 6 7  
2 .226  41 .438  11 .504  -52 .668  13 .617  

1.938 4 1 . 4 3 9  1 .901  + - 8 3 . 2 6 9  11.721 
0 .997  41 .439  -2 .866  259 .889  1 1 . 0 ~ 0  

11.953 41 .437  -11.349 230.389 1 3 . 9 ~ 0  
0.982 41 .438  -7 .614  2 4 4 . 0 9 1   1 2 . 5 6 6  

0 .911   41 .436  -17.071 4 218 .958   15 .648  
'I 

2 . 6 7 2   4 1 . 4 3 1  27.875 4 -19 .484  20 .548 
2 . 5 4 6   4 1 . 4 3 3   2 2 . 9 5 4  -27 .418   18 .2G4 
7 .414  
2.277 
2.135 
1 . 9 9 1  

0 . 9 8 9  
1 .000  

0 .965  
7.927 

2 .673  
2 .546  
7 . 4 1 3  
2 .276  
2.135 
1 . 9 9 0  
0 . 9 9 9  
0 . 9 8 9  
0 . 9 6 4  
0 .926  

2 . 6 7 3  
2 . 5 4 6  
2 .413  
2 .275  
2 . 1 3 4  
1.989 
0 . 9 9 9  

0 . 9 6 3  
0 . 9 2 6  

2.673 
2 .546  
2 .413  
2 . 2 7 5  i!. 133 
1 .988  
0 .997  
0.9RR 
0.963 
0.725 

R M I D  

0.988 

4 1 . 4 3 5  18.068 + -36 .824  
41 .436  13 .214  -48 .135  
41 .437  8.390 -61.69C 
4 1 . 4 3 8  3 .593  -77.367 
4 1 . 4 3 8  -1.18G 265.813 
41 .438  -5 .934  249.47E 
41 .437  -10 .614  I 234 .971  
41 .435  -15 .405  2 2 2 . 7 5 0  

41 .430  2 7 . 7 7 2  - 1 9 . 6 3 1  
41 .432  22.R54 4 -27 .593  
4 1 . 4 3 4  17 .970  -37 .029  
41 .435  13 .118  -48.379 
41 .436  8.296 -61 .976  

. 

41 .437  -1.212 765 .487  
4 1 . 4 3 6  -6.026 4 249.176 
4 1 , 4 3 5  -10.7h6 234.11C 
4 1 . 4 3 4  -1S.497 222 .536  

4 1 . 4 2 9   2 7 . 6 6 8  -19.79C 

41.437  3 .500 - i 7 . 6 8 6  

4 1 . 4 3 1   2 2 . 7 5 3  -;7.76s 
41 .433  17.871 -37 .236  
4 1 . 4 3 4  1 3 . 0 2 1  4 -48 .625  
41 .435  8 . 2 0 1  - t 2 . 2 6 5  
4 1 . 4 3 6  3.407 -78 .001 
4 1 . 4 3 6  -1.365 4 265.159 
41 .435  - 6 . 1 1 8  24e .872  

41 .433   -15 .591  222.316 

41 .428  27 .563  -14.944 
4 1 . 4 3 0  2 2 . 6 5 1  -27 .946  
41 .432  17 .772  4 - 1 7 . 4 4 5  
41 .433  12 .925  4 -4e.81? 
4 1 . 4 3 4  0.106 t -62 .556  

4 1 . 4 3 5  -1 .458  2 t 4 . 8 3 C  
4 1 . 4 3 5  3.313 - 7 8 . 3 3 1  

4 1 . 4 3 3  -13 .952  + 234 .185  
4 1 . 4 3 2  -15 .685  222.095 

V F L l  ALPHA1 4 P H I l  

4 1 . 4 3 4   - 1 ~ 1 . 8 5 9   2 3 4 . 4 4 e  . 

4 1 . 4 3 4   - 6 . 2 1 1  248.568 

. 

1 6 . 0 5 4  
14 .192  

l l . H i 4  
1 2 . 7 4 9  

11 .690  
1 2 . 2 2 1  
13 .372  
14 .950  

20 .496  
1 8 . 1 5 6  
1 6 .   1 2  
14 .158  
12 .724  

1 1 . 6 9 3  
1 1 . 8 6 2  

1 2 . 2 3 7  
13 .398  
15.,'25 

20 .445  
1 8 . 1 0 9  
15.970 

12 .700  
1 4 . 1 2 4  

11 .655  
11.851 

12 .253  
13 .425  
15 .060  

20 .353  
18 .062  
1 5 . 5 2 9  

12 .677  

1 1 . 6 5 9  
11 .840  

12 .269  
13 .452  
15 .095  

V I h F l  

14.1150 

DV1 

14 .864  
12 .883  
11 .156  

9.763 

8.310 
8.189 

8.364 

9.979 
8.940 

11 .396  

1 5 . 6 1 0  
13.557 
11 .732  
10 .212  

8.419 
9.080 

8.679 
9.563 

10 .856  

15 .564  
13.516 

10.184 
11 .698  

9.062 
8.410 
8.285 
8.691 

10 .884  
9 .583  

15.518 
13.475 
11 .663  
10 .157  

9.043 
8.402 
8.287 

9.604 
1C.913 

15 .473  
13.435 
11 .628  
10 .130  

9.025 
8.394 

8.283 

8.703 

8 .289  
8.115 
9 .626  

1 0 . 9 4 1  

DV1 



CL 
Q, 
N 

E C A T E  T l I M F  cv 2 

7.31C 
7 . ? O i  
7 . 2 9 t  
7 .79  1 
7 . 2 8 2  

7 . 2 8 3  
7 . 2 8 t  

7 . ? 8 t  
7 .28F  
7 . 2 9 2  

7 .30C 
7 . 3 c c  
7 . 2 9 4  

7 . 2 6 6  
7 . ? 8 4  
7 - 2 8 4  
7 . ? 8 5  
7 . 2 8 7  
7 . 2 9 1  

7 . 2 9 t  
7.?OC 

7 . 2 8 1  
1 .292  

7 . 2 8 2  
7 .2H4  

7.711i  
7 .?I? 1 

7.2H' 
7 . 7 9 c  

7 . ? 3 L  
7 . 2 9 /  
7 . 2 9 c  
7.781- 

7 . 7 d 1  
7 .?ill 

7 . 2 8 ;  
7 . 2 8 4  
7.,76? 

7 . 3 0 :  
7 . 2 9 <  
7.?t iS 
7 . 7 8 4  
7 . 2 H 1  

7 - 2 1 ' ?  
7.27 '  

7 . 2 8 3  

7 . 7 8 9  

7 . 7 8 1  

7.781- 

7 . 7 8 7  

C V 7  

V I N F 2  

4 .345  
4 . 3 J 1  
4 . 2 6 5  
4 .239  
4 . 2 2 0  
4 . 2 1 0  
4.LGR 
4 . 2 1 4  
4 .228  
4.25P 

4 . 3 3 5  
4.2'1 
4 .255  
4 . 2 2 9  
4 . 2 1 0  
4 . 2 0 0  
4 . 1 3 9  
4 . 2 G i  
4 . 2 1 9  
4 . 2 4 1  

4 . 2 9 1  
4.325 

4 . 2 4 6  
4 . 2 1 9  
4 . 2 U l  
4 .191  
4 . l h . 3  
4 . l V h  
4 .210  
4 . 7 3 3  

'I. $16 
4 .277  

4 . 2 1 0  
4 .236  

4 .   1 3 2  
4 . 1 6 2  
4.181 
4.167 

4 . 2 2 5  
4 . 2 0 2  

4 .507  
4 . 2 0 3  
4 . 2 2 6  
4 . 7 u l  

I 

P H I 2  
+ 

7 5 . 5 2 7  t 

7 5 . 1 4 5  t 

7 4 . 8 2 4  i 
7 4 . 5 7 4  
74 .406  t 

7 4 . 3 2 6  
7 4 . 5 3 8  
7 4 . 4 4 3  t 

7 4 . 6 4 2  t 

7 4 . 9 2 9  I 

7 5 . 9 i i h  t 

7 5 . 7 9 3  
7 5 . 6 0 9  t 

74.8113 I 

7 5 . 0 4 h  (I 

7 4 . 8 1 1  t 

7 4 . 3 2 5  
7 5 . 1 7 4  
7 5 . 4 1 0  I 

7 6 . 4 4 1  
7 5 . 0 7 1  
75.75 '1  t 

7 5 . 3 5 7  
7 5 . 5 1 A  

7 5 . 2 h 2  t 

7 5 . 2 U 7  t 

15 .4P4  

75.Dr<Y 
75.6'13 t 

r l , . 8 o i  

7 6 . 2 2 4  
16.5?>1 

7 5 . 8 7 e  
/ 5 . ? ? 7  

1 5 .  7 ' j b  * 
7 ' .713  
75 .8H1  
16 .0n ' I  
7 6 . 3 6 s  

7 7 . 3 4 ' )  * 

t 

-14 . B O  5 .; 

7 6 . 6 4 5  
1 6 . 4 2 2  t 

7 6 . 9 ~ ~  t 

ALPHA2 

4 1 . 6 0 2  
4 0 . 8 Y 9  
4 0 . 3 7 3  
3 3 . 9 9 2  
3 Y . 7 3 1  
3 9 . 5 7 3  
3 9 . 5 0 5  
3 9 . 5 2 0  
39.616 
3 3 . 7 9 6  

4 0 . 6 1 4  
3 9 . 9 3 4  
39 .427  
39 .957  
3 6 .  839 
3 8 . 6 5 6  
3d.230 
34.602 
3 6 . 6 9 7  
3 d . 8 6 1  

3\).60H 
3 d . 9 5 2  
5 8 . 4 6 4  
3 8 . 1 1 2  
5 7 . 8 7 1  
3 1 . 7 2 5  
3 7 . 6 6 0  
3 7 . 5 b 9  
3 1 . 7 5 1  
3 I .  3uv 

J J . S t i 3  
3 1 . 4 5 4  
3 1 . 4 t h  

3 0 . 7 7 9  
36.9?!7 

3 6 . 7 2 1  
3 6 . 7 1 5  

3 0 . 4 4 7  
3h.7.16 

3 7 . 5 4 1  
3 0 . 9 3 h  
3 6 . 4 9 1  
3 6 .  1 7 2  

37.151:  

VEL2  BETA 

1 . 6 3 6   1 2 n . 7 9 9  
1 . 6 8 4  1 3 0 . 6 5 9  
1 . 7 2 4  1 4 0 . 5 1 9  
1 . 7 5 4  1 5 0 . 3 7 9  
1 .775  1 6 0 . 2 3 9  
1.786 1 7 3 . 0 9 9  
1 .786  1 7 9 . 9 5 9  

1 . 7 5 6   1 9 4 . 6 7 9  
1 . 7 7 6  18').819 

1 . 7 2 6   2 0 9 . 5 3 9  

1 . 6 1 3   1 2 1 . 0 9 8  
1 .661  1 3 ! . 9 5 t i  
1 . 7 ~ 1  14,3.818 
1 . 7 3 2  1 5 ~ . h 7 t  
1 . 7 5 2  16c l .538 

1 . 7 6 3  1 R*>. 2 5 8  
1 .753  19d. 118 
1. 733  1 9 3 . 9 7 h  
1 .7U3  299.8311 

1.5Yu 1 2 1 . 3 9 7  
1 . 6 3 1  131 .257  
1 . 6 7 9  1 4 1 . 1 1 7  

1 . 7 3 s  1 6 0 . 8 3 7  
1 . 7 4 0  1 7 , . . f 2 9 1  
1. 7 4 ' J  1 8,1.557 
1. 730  I1 1.417 
1.71i 201,. 2 17 
1 . 6 d 3  21.8.131 

1.6lti 1 3 1 . 5 5 7  
1 . 3 6 9  1 2 1 . 6 9 6  

1.65h 1 4 1 . 4 1 7  
1 . b t i b  1 5 1 . 2 7 6  

1 . 7 1 9  17.z .996 
1 . 7 9 h  161.136 

1 .  1110 19 t t . 716  
1 . 7 1 9  18".:56 

1 .  6 8 8  20  1 .576 
1.657 21;1.43/ 

1 .763   17n .396  

1 .705  15 '1 .977 

1 . 5 9 7  1 3 1 . 6 5 6  
1 . 5 4 6  1 2 1 . q Y t  

1 . 6 3 7  1 4 1 . 7 1 6  
1 . 6 6 7  1 5 1 . 5 7 6  
1.666 16 1.436 
1 .6Yd  1 7 1 . 2 7 6  
1 . 6 9 6  1H1.  156  
1 . 6 8 7  1 Q 1 . O l h  
1 . 6 6 6  7 0  8 . h l h  

1 .635  2 1  I .  7 3 b  

VFL2   hFTA 

FCC€ 

0 .950  
0 . 9 4 6  
0 . 9 4 3  
0 . 9 4 0  
0 .938  
0 . 9 3 7  
0 . 9 3 7  
0 . 9 3 8  
0 .939 
0 . 9 4 2  

9 .950  
0 .Y46  
0 . 9 4 3  
9 . 9 4 5  
0 . 9 3 8  
0 . 9 3 7  

1).93tl  
0 . 9 3 7  

0 . 9 3 9  
0 . 9 4 2  

0 . 9 5 0  
0 . 9 4 6  
r1.943 
0 .440  
0 .Y38  
0 . 9 3 7  
0 . 9 3 7  
0 . 3 3 8  
0 . 9 3 9  
3 . 9 4 2  

0 . 9 5 0  
0 . 0 4 6  
0 . 9 4 2  
1). 9 4 0  
3 . 9 3 8  
0 . 9 3 7  
0 . 9 3 7  
0 . 9 3 8  
0 .439  
0 .  q 4 2  

0 . 9 5 3  
3 .  q 4 6  
0 .942 
3 . 9 4 0  

0 . 9 3 7  
0 . q 3 t i  

0 . 9 3 7  
n.q3H 
n . ' 9  3'3 
0 . 9 4 2  

F C C F  

UP10 

2 . 6 7 4  
2 . 5 4 6  

2 . 2 7 4  
2.413 

2 . 1 3 2  
1.986 
0 . 9 9 9  
0.988 
0 . 9 6 2  
0 . 9 2 4  

2 . 5 4 6  
2 . 6 7 4  

2 .412  
2 . 2 7 4  
2 . 1 3 1  
1 .985  

0 . 9 8 7  
0 . 9 9 9  

0 . 9 6 1  
0 . 9 2 3  

2 .  6 7 4  
2 .546  
2 . 4 1 2  
2 .273  
2 .130  

0 . 9 9 9  
I .  9 8 4  

0 . 9 8 7  

0 . 9 2 2  
0.961 

2 . 6 7 5  
2 .546  
2 . 4 1 1  
2 .272  
2 . 1 2 9  

0 . 9 9 9  
1.982 

0.786 
'3.960 
0 . 9 2 1  

2 . 5 4 4  
2 . 6 7 5  

2 . 2 7 1  
2 .411  

2.12H 

0 . 9 9 9  
1.981 

0 . 9 8 6  
3. :>5 '?  
0 . 9 2 0  

KPI 0 

V E L l   A L P H A 1  PHIl 

4 1 . 4 2 7  27 .459  -20 .095  
4 1 . 4 2 9  22 .549  - 2 8 . 1 2 5  
4 1 . 4 3 1  1 7 - 6 7 3  * -37 .655  
4 1 . 4 3 2  1 2 . 8 2 8  - 4 9 . 1 2 3  
4 1 . 4 3 3  8 . 0 1 1  -62 .845  
41 .434  3.219 + -1e .657  

4 1 . 4 3 3  -6 .305  + 248 .263  
4 1 . 4 3 4  -1 .551  2 6 4 . 4 9 9  

4 1 . 4 3 2  -11.046 2 3 3 . 9 2 2  
4 1 . 4 3 1  - 1 5 . 7 8 0  2 2 1 . 8 7 4  

4 1 . 4 2 6  2 7 . 3 5 4  - 2 0 . 2 5 5  
4 1 . 4 2 8  22 .447  - 2 d . 3 0 5  
4 1 . 4 3 0  1 7 . 5 7 4  - 3 1 . 8 6 7  
4 1 . 4 3 1  1 2 . 7 3 0  - 4 9 . 3 7 5  
4 1 . 4 3 2  7 .915  - t 3 . 1 4 4  

4 1 . 4 3 3  -1 .64s  2 6 4 . 1 6 1  
4 1 . 4 3 2  - 6 . 3 9 9  241 .957  
4 1 . 4 3 1  -11.141: 223 .65E 
4 1 . 4 3 0  -15 .875  221.65; 

4 1 . 4 2 6  2 7 . 2 4 9  fl - 2 0 . 4 1 2  
4 1 . 4 2 7  2 2 . 3 4 5  - 2 6 . 4 8 6  
4 1 . 4 2 9  1 7 . 4 7 4  -3e.08C 
4 1 . 4 3 0  12 .632  4 - 4 9 . 6 3 0  
4 1 . 4 3 1  7 . 8 1 9  - 6 3 . 4 4 2  
41 .432  3.029 - i 9 . 3 1 5  
4 1 . 4 3 2  - 1 . 1 4 0  a 263 .8??  
4 1 . 4 3 1  - 6 . 4 9 3  247.65C 
4 1 . 4 3 0  -11 .235  2 3 . 3 9 4  
4 1 . 4 2 9  - 1 5 . 9 7 0  Z21.43C 

4 1 . 4 2 5  2 7 . 1 4 3  4 -2C .571  
41 .427  2 2 . 2 4 2  - 2 t . 6 t Y  
4 1 . 4 2 8  1 7 . 3 7 3  * - 3 8 . 2 5 6  
4 1 . 4 2 9  1 2 . 5 3 4  - 4 5 . 8 E t  
4 1 . 4 3 0  1.722 - 6 3 . 7 4 2  
4 1 . 4 3 1  2 . 9 3 3  - 7 5 . 6 4 7  
4 1 . 4 3 1  - 1 . 8 3 5  2 t 3 . 4 S 8  
4 1 . 4 3 0  - 6 . 5 8 8  2 4 7 . 3 4 3  
4 1 . 4 2 9  -11 .33U 4 2 3 3 . 1 2 9  
4 1 . 4 2 8  -16.061 i ? 1 . 2 0 8  

4 1 . 4 2 4  2 7 - 0 3 7  -7C.73C 
4 1 . 4 2 6  2 7 . 1 4 ~  a -2d .852  

a 

4 1 . 4 3 3   3 . 1 2 4  - 7 ~ . 9 e 5  

I 

4 1 . 4 2 7   1 7 . 2 7 3  - 3 r . 5 1 3  
4 1 . 4 2 9  12 .436  -5C.144  

4 1 . 4 3 0  ? . 0 3 1  - 7 9 . 9 8 1  
4 1 . 4 2 9  7 .625  I - 6 4 . 0 4 5  

4 1 . 4 3 0  -1.9311 i f 3 . 1 6 1  
4 1 . 4 2 9  - 0 . 6 8 3  2 4 i . 0 3 4  
4 1 . 4 2 9  - 1 1 . 4 2 6  2 3 2 . 8 6 4  
4 1 . 4 2 7  -16 .165  i C . 9 e 5  . 

V E L l  ALPHA1 P H I l  

V I N F l  

2 0 . 3 4 1  
18. 14 
15 .887  
1 4 . 0 5 6  
12 .653  

11 .7C2  
12 .286  

1 5 . 1 3 1  
1 3 . 4 8 0  

2 0 . 2 8 9  
17.967 
15 .845  
1 4 . 0 2 2  
1 2 . 6 2 9  
11 .819  
1 1 . 7 0 6  
1 2 . 3 0 3  
13 .5C8  
15.167 

2 0 . 2 3 8  
1 7 . 9 2 0  
15 .8C4  
13.YER 
12.6C6 
11.;308 

1 2 . 3 2 1  
1 1 . 7 1 0  

1 3 . 5 3 6  
1 5 . 2 0 3  

2 0 . 1 8 6  
1 7 . d 7 2  
1 5 . 7 6 2  
1 3 . 9 5 5  
1 2 . 2 8 3  
1 1 . 1 5 8  
1 1 . 7 1 5  
1 2 . ? ? 9  
1 3 . 5 t 5  
1 5 . 2 4 0  

2 0 . 1 3 4  
1 7 . 8 2 5  
1 5 . 7 2 0  
1 3 . 9 2 1  
1 2 . 5 6 0  
11 .7E9  
1 1 . 7 2 0  
1 2 . 3 5 7  
1 3 . 5 5 4  
1 5 . 2 7 7  

V I  h F 1  

1 1 . 8 2 9  

DVl 

15 .427  
13 .394  

1 0 . 1 0 3  
11 .594  

9.007 
8.386 
8.292 
8 .728  
9-64? 

1 0 . 9 7 1  

1 5 . 3 8 1  
1 3 . 3 5 3  
11 .559  
10.076 

8 . 9 8 9  
8.378 
8.295 
8 .741  

11.000 
9 - 6 6 9  

1 5 . 3 3 5  
1 3 . 3 1 2  

10 .049  
11 - 5 2 5  

8 . 9 7 1  
8 .370  
8.298 
8 . 7 5 4  
9.692 

1 1 . 0 3 0  

1 3 . 2 7 1  
1 5 . 2 8 9  

1 1 . 4 9 0  
1 0 . 0 2 2  

8.953 
8.363 
8 .301  
8 .768  
9 . 7 1 4  

11 -060 

13 .231  
1 5 . 2 4 3  

1 1 . 4 5 6  
9 .996  
8.936 
8 . 3 5 6  
8 .305  

9.737 
8 .782  

11 .090  

DV 1 

I 



E O A T E  

94 8 3  
67 

9 5 3 3  
1 7  

9 5 8 3  
3 3  

9 6 3 3  
e 3  

E C A T E  

T T  I H F  

TABLE XIV. - Continued. TABULAR DATA  FOR TRAJECTORIES FROM 1 . 1  EARTH RADII CIRCULAR 

PARKING ORBIT TO 1 . 1  NEPTUNE RADII CIRCULAR  PARKING ORBIT 

o v 2  

7 . 3 0 1  
7 .794  
7 .287  
I . 2 8 ?  
7.7AC 
7 . 2 7 r  
7.271: 
7 . 2 7 s  
7 . 2 8 2  
7.286 

7 .3JC 
7.292 
7 . 2 f l h  

7 .27P 
7 . 2 8 1  

7 . 7 7 7  
7 . 2 1 6  
7 . 2 7 r  
7.2IJc 
7 . 2 8 4  

7 . 2 9 5  
7 . 2 9 1  
7 .284  

7 . 2 7 7  
7.28C 

7 . 2 1 5  
7.27' 

7 . 2 7 5  
7.276 

7 . 2 8 !  

7 .297  

7 . 2 d 3  
7 . 2 4 %  

7 . 2 7 5  

7 . 2 7 4  
7 . 2 7 :  

7.77'1 
7 .274  

7 . 2 7 E  
7 . 7 8 7  

D V  ? 

V l U F 2  

4 .299  
4 .254  
4.219 
4 .192  
4 . 1 7 4  
4 . 1 6 5  
4 .164  
4 . 1 7 1  
4 . l d h  
4.210 

4 .290  
4 . 2 4 h  
4 .211  

4 .166  
4.164 

4 . 1 5 7  
4 . 1 5 6  

4.179 
4 . l b 4  

4.2U3 

4 .2d2  

4.2U3 
4.1 I 6  

4 .149  
4 .139  

4 .149  
4.156 
4 .172  
4 . l 9 h  

4.2 I 5  
4 . 2 5 0  

4 . 1 6 1  
4 .195  

4 .151  

4 . 1 4 2  
4.147 

' t .15C 
4 .  l t h  
4.1YC 

V I Y F Z  

4 . 2 3 ~  

ALPHA2 

36 .481  
33.9U7 
3 5 . 4 8 4  
35 .180  
5 4 . 9  7 3  
5 4 . 0 4 4  

5 4 . 7 8 1  
34 .838  
3 4 . 9 5 7  

3 5 . 4 0 4  
34 .860  
34 .460  
3 4 . 1 7 4  
35 .970  
33 .856  
33.795 
3 3 . 7 9 0  
53 .837  
3 3 . 9 4 0  

34.7112 

34 .310  

3 3 . 4 2 1  
33.7Y7 

5 3 . 1 5 4  
32 -9 /11  

3 2 . 1 9 4  
32 .854  

32.7H4 
32 .821  
3 2 .  Y V t I  

3 L .  I1Y 
3 3 . 1 q q  

32.369 
5 2 . 1 2 1  
5 1 . '14 '> 
31.Q3Q 
3 1 . 7 3 n  
31.764 

3 1 . 8 6 1  
31 .790  

ALPHA7 

VEL2  8ETA 

1.52d 122 .2Y5  

1.617 1 4 2 . 0 1 5  
1 .577  1 3 2 . 1 5 5  

1.647 1 5 1 . 8 7 5  
1.66d 1 6 1 . 7 3 5  
1 . 6 7 8  171 .595  
1.677 181 .455  
1.666 191 .315  
1 .645  2CIl.173 
1 . 6 1 4  211.035 

1.50Y 1 2 2 . 5 9 4  
1.S3O 1 3 2 . 4 5 4  
1.598 1 4 2 . 3 1 4  
1 . 6 2 8  1 5 2 . 1 7 4  

1.658 171.6Y4 
1 .657  181. 7 5 4  
1 .646  191 .614  

1 .5Y4   211 .334  

1.493 12.1.8Y3 
1 . 5 3 9  1 3 2 . 7 5 3  
1 .579  1 4 2 . 6 1 3  

1.62Y 162 .333  
1 . 6 0 9  151 .473  

1 .639  112.193 
1.638 181 .053  
1 . 6 2 7  191.913 

1 . 5 7 4   7 1 1 . 6 3 3  

1.472 1 2 3 . 1 9 2  
1.522 133 .052  
1.562 142.917 
1 .5Y1  151 .112  

1 . 6 2 1  172 .492  
1 .611  16L .632  

1 .620  182 .352  
1.bU)  1 9 2 . 2 1 2  
1.5d7 7 0 2 . 0 7 2  
1 .555  211 .032  

VEL2  B C T A  

1 . 6 4 ~  162.r-134 

1 .625   201 .414  

1 . 6 o b  7 n l . 7 7 3  

ECCE 

0 . 9 5 0  
0 .945  

0.  q 4 0  
0 . 9 3 8  
0 .937  
0 .937  
0.Q38 
e1.939 
0 . 9 4 2  

0 . 9 4 9  
0 .945  
9 .947  
0 . 9 3 9  
0 . 9 3 8  
0 .937  
0 .937  
0 . 9 3 7  
0.93'9 
0 .  " 4 2  

0 . 9 4 9  

0 .942  
0 . 9 4 5  

0 . 0 3 9  
0 .938  
0 .937  
0.137 
3.s37 

0 .q42  
0 . 9 3 9  

0 .94 ' )  
9 . 9 4 5  17. 7 4 2  

O.C)37 
0.93Y 

3 .937  

13.'139 
0 .937  

0 . 9 4 2  

E C C t  

0 .  9 4 2  

0.937 

RHIO 

2 .675  

2.411) 
2 .546  

2 .127  
2 .270  

1.9flO 

0 . 9 8 6  
0 .999  

0 . 9 5 9  
0 . 9 1 9  

2 .675  

2.4113 
2 .545  

2.270 
2 . 1 2 5  
1 . 9 7 8  
0.999 
0 . 9 8 5  
0 .958  
0 . 9 1 8  

2.675 

2 . 4 0 9  
2 .545  

2 . 2 6 3  
2 .124  
1.977 

0 .985  

0 .91  7 

2 .675  
2 .545  
2 . 4 0 9  

2 . 1 2 3  
1 . 9 7 5  
O.99H 

0 .q99  

0.457 

2 . 7 6 ~  

0 .984  

0 . 9 1 6  
0.957 

R M I I I  

V E L l   A L P H A l  P H I l  
q 

4 1 . 4 2 3   2 6 . 9 3 1  -20 .890  
4 1 . 4 2 5   2 2 . 0 3 6  4 -2q .038  

41 .428   12 .331   -5C .405  
41 .427   17 .172  -2e.732 

4 1 . 4 2 9   7 . 5 2 7  4 - 6 4 . 3 4 9  

4 1 . 4 2 9   - 2 . 0 2 6  262.823 
4 1 . 4 2 9   2 . 7 4 1  -8C.317 

41 .429  - 6 . 7 7 9  240.725 
4 1 . 4 2 8  -11 .522  4 2 3 b 5 9 9  
41 .426  - 1 6 . 2 6 1  220.162 

41 .423  2 6 . 8 2 5  4 - 2 1 . 0 5 2  
4 1 . 4 2 4  21 .933  4 -29 .224  
41 .426  1 1 . 0 7 1  -3e .952  
41 .427  12.237 -50 .667  
41 .428  7 .429  4 -64 .656  
41 .428  2 . 6 4 4  - E C . 6 5 5  
41 .428  -2 .123  4 262 .484  

41 .427   -11 .619  232 .333  
41 .428   -6 .875  246.415 

41 .426  -16.358 220 .540  

41 .422   26 .719  4 -21.214 
4 1 . 4 2 4  21 .829  4 -29 .412  
41 .425  1 6 . 9 6 9  -39 .174  
41 .426  1 2 . 1 3 8  -5C.932  
41 .427  7.331 -64.965 
41 .427  2.547 -8G.995 
41.427 -2 .220  262 .143  
41 .427  -6 .912  746.105 
4 1 . 4 2 6  -11 .116  4 232 .067  
4 1 . 4 2 5  -16.457 220 .316  

4 1 . 4 2 1   2 6 . 6 1 2  4 -21 .377  

s 

. 
4 1 . 4 2 3   2 1 . 7 2 5  -29 .602  
41 .424  16 .667  4 -39.39E 
41 .426  1 2 . 0 3 7  -51 .19s  
41 .426  7.232 - t 5 . 2 7 6  
41 .427  2 . 4 4 9  4 - E 1 . 3 3 7  
41 .427  -2 .317  2 6 1 . 8 0 1  
41 .426  -7.070 a 2 4 5 . 7 9 4  
41 .425  -11 .814  231.80C 
41 .424  -16 .555  220 .09?  

4 

V E L l   A L P H A l  P H I l  

V I N F l  

2 0 .  C82 
1 7 . 7 1 7  
1 5 . 6 1 9  
13 .8e7  
1 2 . 5 3 7  

1 1 . 7 2 5  
11.779 

1 3 . 6 2 4  
1 2 . 3 7 6  

1 5 . 3 1 5  

20.1730 
17 .729  
15.6?7 
1 3 .  8 54  
1 2 . 5 1 4  
11.7 70 
1 1 . 7 3 0  
1 2 . 3 9 5  
1 3 . 6 5 4  
1 5 . 3 5 2  

19.977 
1 7 . b t 2  
15 .596  

12 .492  
1 1 . 7 6 1  
11 .736  
1 2 . 4 1 5  
1 3 . 6 8 4  
1 5 . 3 5 1  

17 .634  
19.725 

1 b . 5 5 4  

12 .470  
13.787 

11.7  43 
1 1 .   I 5 3  

1 3 . 7 1 5  
12 .435  

1 5 . 4 2 9  

V I N F l  

13 .a20  

DV1 

1 5 . 1 9 7  
13.190 
11 .421  

9.969 
8.918 
8.349 

8 .796  
8.308 

9 .761  
11 .121  

1 5 . 1 5 1  
13 .149  
11.387 

8.901 
9.942 

8 .342  
8 .313  

9.784 
8.811 

11 .152  

15 .105  

11 .353  
13 .108  

9 - 9  16 
8 .884  
8.336 
8.317 
8.825 

11 .184  
9.808 

1 5 . 0 5 9  
13 .068  
11.318 

9.890 

8.329 
8.867 

8.322 
8.841 

11.215 
9.832 

DV1 



1:v; 

I .301 
7.74 1 

I.LH+ 
7.7dS 
1.2q.. 

1 . ? 4 :  
I .2ti 1 

7.?,17 
7 .  ' , i t ,  

7.2'12 

I .  3 0 2  
7.234 
I .2t l t  

7 . 2 3 1  
7 . 2 tl 'I 

7.2'31. 
7 . > s r  
7 . 2 8 ,  

7.2d5 

T . 3 0 C  
7 .?1? 
7 .2HI  
7 . ? 0 ?  
7.28" 
7 . 7 1 ,  
7 .273 
7.7117 

7 . ? e ;! 

7 . 2 9 s  
7 . 2 9 1  
7.2H5 
7 . 2 0 1  
1 . 7 7 t  
7 .277 
7 . 2 7 7  
1.77'7 

7.287 

7.29C 
7.297 

7 .284 
7 . 2 u L  
1.777 
7 . 2 7 t  
7.276 
7.?7k 
7 . 2 H l  
7.78' 

ov 2 

7 . 7 H ' )  

7 .783 

7 . 2 ~ ~  

FCCF 

'? .944 
0.q47 

9 . 0 4 1  
0.43Y 
n.')37 
0 . 7 3 7  

0 . W 9  

il.c)43 

0.149 

0.c142 
9.439 
0 .938 
0 .137 
0.937 

0.942 
0. '140 

0 .  '449 
0 .  7 4 5  
0.  141 

0.137 
0.137 
0 . 9 3 1  

9.94rJ 
0.942 

iJ.94g 
0.944 
0 .941 
0 .937 
0 . [ )37  
0 .937 
0.937 
0.938 

0 .  942 
0.940 

0 .146 
'3.744 
0.941 
0 . 9 3 9  
0.397 
1.737 
0.937 
0.93H 
n .94n 
0 .v42 

F C C E  

~ 1 . 0 3 7  

0.1441 

n .  445 

0 .93a 

n . c) 3 9 

n . 7 3 ~  

R M I n  

2.594 
2 . 4 h l  
2.324 
2.1YZ 
l . r l 3 7  

0 .993 
I .  00') 

0.972 
0.437 
0.890 

2 .641 
2.511 
2.375 
2 .234 
7 .090 
1.943 

0.981 
0.997 

0.908 
0 .951 

2 .641 
2.510 
2 .374 
2.233 
7.nA8 

0 .997 
1 .941 

0 .980 

0.907 

2 .510 
?. 6 4 1  

2.373 
2.732 
?.OR7 

0.997 
I .q40 

0 .949 
0.906 

2.641 
2 .510 
2 .773 

2 .086 
7 . 2 3 1  

1.938 
0.996 
0.979 
0 . 9 4 8  
0.905 

R P l I  D 

0.950 

0.980 

V F L l  AI.PHA1 a P H I 1  

41.426  24.071 -25.484 
41.42fl  19.19U 1 -34.4'11 

41 .430 '1.517 -5e.297 
41.431  4.723 s -73.515 

41.431  -4 .814 253.19E 
41.431  - ' J .O56 26S.802 

41.430  -Y.559 23j2.172 

41.427  -11.032 214.R10 

41.425  25.80U -22.655 

41.428  16.04'3 -41.248 
41 .429 11 .218 -53.439 
41.430 6 . 4 1 3  - 6 1 . 9 0 9  
41.430 1.630 -04.219 
41 .430 -3.133 258.952 
41.430 -7 .88.3 243.240 
41.429 -12 .623 + 229.651 
41.427 -11.359 4 218.325 

41.424 25.695 1 -22.621 
41.426 2"I.807 -31.32C 
41.427 15.949 -41.416 
41.429 11 .120 -53.71C 
41.429 6.316 + -68.222 
41 .430 1.534 + -F4.558 

41 .429 -7.978 i 4 2 . 9 4 ?  
41.429 -3.22Y 258.620 

41.428 -12.719 229.398 
41.427 -17.457 218.112 

41.423 25.590 -22.967 
41 .425 23 .704 -31.514 
41 .421 15.R48 -41.706 

41 .428 6.21'3 -f8.538 
41.423 1.438 -84.898 
41.429 -3.325 25E.287 
41 .428 -8.075 242.644 
41.427 -1Z.016 t 229.144 
41.426 -17.554 217.90C 

41.423 25.484 -23.155 
41 .425 2U.601 + -31.71C 
41.426 15.748 -41.937 
41.421 10.922 4 -54.25@ 
41.420 6 .121 -60 .856 
41.428 1.341 t -85 .241 

41.427 -8 .171 242.345 
41.426 -12.913 226.891: 
41 .425 -17.653 217.606 

VEL1  ALPhAl P H I 1  

4 1 . 4 2 9   1 4 . 3 3 ~  -45.300 

41 .429  -14 .29r  225.403 

4 1 . 4 2 7   2 u . 9 0 ~  t -31.128 

41.428  11.021 -53.982 

* 

4 1 . 4 2 ~   - 3 . 4 2 1  251.952 

. 

V I N F L  

16.522 
18.718 

14.5 87 
13.135 

11 .661 
12.014 

1 2 .  C28 
13.046 
14 .571 
16 .454 

19.537 
17.712 
15 .233 
13.530 
12.3C4 
11.703 
11.817 
12.620 

15.156 
13.984 

19.486 
17.225 
15.193 
13 .459 
12 .284 
11.697 
11. 826 
12.641 
14.016 
15.795 

19.435 
17.   119 

13 .468 
15.154 

12.265 
1 1   - 6 9 2  
11.835 
12 .663 
14.048 
15.834 

19 .384 
17 .133 
15.114 
13.'-37 
12 .246 
11.687 
11 .845 
1 2 . t 8 6  

15 .874 
14 .080 

v I V f  1 

D V l  

14.002 
12.124 
10.529 

9.301 
8.524 
8.261 
8.534 
9.310 

12.067 
10.516 

14.718 

11 .054 
12.758 

9.687 
8.742 
8.292 
8.377 

10.046 
8.982 

11.485 

14.673 
12 .719 
11.022 

9.663 
8.127 
8.288 
8.384 

10.071 
8.998 

11.517 

L4.628 
12.600 
10.909 

9.638 
0.712 
8.284 
8.390 

10.096 
9.015 

11.550 

14.584 

10 .957 
12.640 

9.614 
8.698 
8.280 

9.032 
0.397 

10.122 
11.583 

DV1 



TABLE XIV. - Continued. TABULAR DATA FOR TRAJECTORIES FROM 1.1 EARTH RADII CIRCULAR 

C V  L 

I . ? ? *  
7 . : . I  c 

1.7711 
1.2i43 

7 . 2 7 .  
7 . 2 1 1  
7.27'. 
7 . 7 7  7 
I . 2 F, ': 
7 .  ? a 4  

7.794 

7 . 2 9 1  
7 . 2 b l  

7 .277  
7 .77 ' .  
1 .77 :  

7 . 2 7  
7 . ' 7 .', 

1.77-. 
I . ' * ?  

7 . 2 n r  
1 . 2 9 :  

7 . ? f l f  

7 .   i 7  $ 

7 .27 ' .  

7 .27 '  
7 . 2 1 '  

7 .77 . :  
7 .174  

7 . ? 1 1 /  

7 . ? 9 :  
7 . ? 6 ,  
7 . 7 7 ;  

7 . 2 7 .  
1 . ? 7 -  

7 .?11  
1.?71 

7 . 2 7 :  
1 . 7 1 1  
7 . ' C l  

7 . 2 9 !  

7 . , '7 .  
7 . 7 5 :  

7 .?7A 
7 . 7 7 1  

7 . ? 1 :  
1.17' 

7 . 2 1 ,  
I . 2 1 2  

7 . jFi l  

c v  I 

PARKING ORBIT  TO 1.1 NEPTUNE RADII CIRCULAR PARKING ORBIT 

V I ' . l t 2  

4 . 2 9 7  
4.ZL5 
4. l ' iZ  
4 . 1 0 1  
4 . 1 1 3  
4 .145 
4 .  1 4 $  
4.127 
4 .1  I 6  
4 . 2 0 :  

4 . 2 l Y  
4 . ? > 1  

4.165 
4 .161  
4.146 
( 4 . 1 3 1  
4 . 1 4 1  
b . 1 7 1  
4 . 1 5  1 
't . I 2 h 

4 . ) 7 2  
4 . 2 1 1  
4.1 I d  

4 . 1 3 9  
4 .134 

4 . 1 j 7  
4 . 1 3 4  
4 . 1 4 5  
4 . 1 6 1  
4 .  1'97 

4 . / 4 >  
't . ? c 't 4. 1 7 1  
4.14 7 
+ . l > ?  
4 . 1 L b  
4.1LP 
4 . 1 > ' ?  
4.15P 
4 . 1 r5 > 

4.23.4 
4 . 1 9 7  4. l b 4  
4.141 
4 .  L L I  
' 4 .  1211 
4 . 1 l '  
6 . 1 3 3  
4.1ZZ 
4 .   l d q  

V I  I F ?  

V t L Z  G C T A  E C C E  

0 . 9 4 4  
0 .448  

0 . 1 4 1  

(1.937 
3.q3'9 

0 .437  
0 . 9 3 1  

9 .940  
0 . 9 4 2  

0 .q44  
7.94tl 

0 .939  
'I. 9 4 1  

c?.o37 
0.936 
3.937 

'3 .340 
0.947 

0.94M 
0 .944  

0.438 
3.941 

1 .937  
0 .  '136 
0 .437  
0 . 7 3 8  
0 .94 ' )  
0 .442  

3 .948  
\I .  944  

rJ.938 
3 .941  

0 .  Y 3  7 
0 . 7 3 6  

0.73fJ 
0. . )3 /  

0 . 9 4 0  
p .  7 4 2  

?. 9 4 8  
.I . 944 4 

13.93d 
3.'i41 

0 .477  
3.'?16 

G . ' J ? d  
3.137 

0 .742  
?.'440 

F C C €  

0 .  9 3 n  

3. '7 jn 

R M I O  

2 . 6 4 1  
7 .509  
2 - 3 7 ?  
2 .230  

1.937 
0 .996  
3 .979  
0 .945  
0 . 9 0 4  

2 . 5 0 9  
2 .641  

2 .771  
2 .229  
2 .083  

0 . 9 9 6  
1.935 

0 . 9 1 8  
9 .947  
0 .903  

7 . 6 4 1  
2 .509  
2.371 
2 .220  
2.182 
1 .933  
0 . 9 9 6  
0 . 9 7 8  
Q .946  

2.985 

0 . 9 0 7  

2 . 6 4 1  
2.538 
2 .370  
2.227 
2.OR1 
1.937 
0 .495  
0 . 9 7 1  
0 . 9 4 5  
0 . 3 0 1  

2 .641  
2 .503  

2 .226  
2.369 

7 .077  

1 . 1 9 5  
I .  9 3 0  

I .971 
0 .945  
,?.1!l<? 

R r I  C 

V E L l  ALPHA1 P H I 1  

4 1 . 4 2 2  2 5 . 3 7 9  -23.324 
41 .424  20 .498  -31 .906  

41 .426  10 .822  -54.536 
41 .425  15.646 -42 .171  

4 1 . 4 2 7  6.023 -69.176 
41 .427  1 , 2 4 4  4 -E5.585 
41 .427  -3.518 257.616 
41 .427  -8.268 242.045 
41 .426  -13 .011  4 228.636 
41 .424  -17 .752  217.473 

4 1 . 4 2 1   2 5 . 2 7 2  -23 .494  

4 1 . 4 2 5   1 5 . 5 4 5  -42.406 
41 .423   20 .394  -32.104 

4 1 . 4 2 6   1 0 . 1 2 3  * -54 .815  
41.426  5 .924 -69.498 
41 .427  1.146 -85.931 
41 .426  - 3 . 6 1 6  257.28C 
41.426 -r1.366 241.746 
4 1 . 4 2 5  -13 .109  228 .381  
41.424 -17 .851  211.26C 

4 1 . 4 2 1  25.166 -i?.665 
4 1 . 4 2 3  23.290 4 -32 .304  
41.424 15 .443  1 -42 .643  
4 1 . 4 2 5  10.622 * -5C.C91 
41 .426  5 . 8 2 i  -65.82? 
4 1 . 4 2 6  1.04d - t '6 .219 
41.426 -3 .714  256 .943  
41 .425  -8.464 241 .445  
4 1 . 4 2 4  - 1 3 . 2 0 ~  2 2 8 . 1 2 t  
4 1 . 4 2 3   - 1 7 . 9 5 1  217 .041  

41.420 25.059 -23.837 
4 1 . 4 2 7  23 .186  -32 .505  
4 1 . 4 2 3  1 5 . 3 4 1  -42 .882  
41 .424  10 .522  -55 .3E l  
41 .425  5 .72b  - i C . l S C  
4 1 . 4 2 5  0 . 9 4 3  -86 .628  
41 .425  -3 .812  25L.604 
41 .425  -d .562  241.144 
4 1 . 4 2 4  -13 .307  227 .812  
4 1 . 4 2 2  -18 .051  216 .833  

41 .420   24 .952  -24.01C 

4 1 . 4 2 3   1 5 . 2 3 3  -43 .127  
4 1 . 4 2 1   2 2 . 0 8 2  (I -12 .707  

4 1 . 4 2 4  111.421 -L -5 .667  
41.424  5 .626  * -7L .478  

41.424  -3 .91C 256.265 
4 1 . 4 2 5   b . 8 5 0  -f!b.979 

41 .423  -13.406 227.617 
41.424 -n.661 2 4 0 . ~ 4 3  

4 1 . 4 2 2   - 1 8 . 1 5 2  ? l c . 6 1 5  

V E L l  ALPHA1 PHI1  

V I N F l  

19.?33 

15.d74 
13.407 
12.227 
11.6e2 
11.855 
12 .709  
14 .113  
15.914 

1 9 . 2 8 2  

17.oe7 

1 7 . 0 4 1  
15 .035  

12.2C8 
13.376 

11 .865  
11.678 

12 .732  
14.146 
1 5 . 9 5 4  

19.231 
16 .955  
14.955 
13 .   546  
12 .150  
l l . h 7 3  
11.816 
12.755 
14.180 
15.595 

19.180 
16 .548  
14.956 
13. 315 

11 .670  
12 .171  

11.867 
12.779 

1 6 .  26 
14.213 

16 .902  
19 .129  

14.Y 16 
13.285 

l l . t b 6  
12.153 

11 .698  
12. t i04 

lb .C78 
1 4 . .   4 8  

V I N F l  

DV1 

14.539 
12 .601  
10.925 

9.590 
8.683 
8.277 
8.405 
9.050 

10.148 
11.616 

14 .494  
12.562 
10 .892  

9.566 
8.669 
8.274 
8.412 

10.175 
9.067 

11.650 

12.523 
14.450 

10.860 
9.542 
8.655 
8.271 
8.420 

10.202 
9.085 

11.684 

14.405 

10.028 
12.484 

9 .519  

8 . 2 6 8  
8.642 

8.429 
9.104 

10.229 
11.718 

14.360 
12.445 
10.796 

'1.495 

8.265 
8.628 

8.437 

10 .256  
9.123 

11.752 

DV 1 



ELATE TTIMF C V  SUP 

9850 $920.0 
67  9930.0 

9340.0 
4950.0 
5960.0 

99?0.0 
9'3 10. 0 

5yso .q  
1ccc0.0 
10010.9 

99CO 9970.0 

1001o.n 
99'90.0 

1 O J l O . O  
1 C O L O . 0  
100!0.0 

17 ss+o.n 

1 0 0 4 0 . ~  
1co5o.n  
1c3co.o 

9950  10020.0 
3 3  1 0 0 ~ 3 . ?  

10049.0 
10r)30.0 
100t0.0 
1C070.0 
10'1;ro.n 

1 o l : o . n  
1oc,,o.n 

10110.0 

I C C C O  1on7.1.n 
83 1CCPO.0 

100;0.1 

IC1 to.:) 
l 9 l L r l . J  

1ol;n.D 

1o1do.n 
1o1c3.n 
1o1' ,o.n 
101L0.9 

2 1 . 6 1  
15.64 
18.04 
16 .74  
13.88 
15.53 
15.72 
16 .41  1 

17.56 I 

1Y.07 

21.56 
IY.6S 
16.01 
16.72 
15.87 
1 2 - 3 3  
15.72 
16.43 
17.55 
19.117 

21.51 
19 .61  
17.97  

1>.06 
16.70 t 

12 .53  
15.73  
l b . 4 2  
17.61 + 
1Y.14 4 

z1.47  
l v . > 7  

l c . 6 7  
17.94 

15 .h4  
17 .52  4 

17.74 
10 .47  
1 1 . 6 4  I 
14.17 

E C P T E  T l I Y E  U v  SUY 

0v 2 

7.29C 
7 .282 
7 .277 
7 - 2 7 ?  

7 .269 
7.27C 

7 .269 
7 . 2 7 1  
7 .275 
7.28C 

7 .281 
7 .289 

7.276 
7 .272 

7 . 2 6 @  
7 . 2 6 9  

7.26C; 

7 . 2 7 4  
7.271 

7.279 

7.28C 
7 .282 

7 .275 

7 .266 
7.271 

7.267 
7 . 7 6 f  
7.27C 
7 . 2 7 ?  
7.278 

7.27Y 
7.287 

7 -271: 
7 .274 

7.267 

7 .267 
7.266 

7.265 
7 . 2 7 ?  
7.278 

p v z  

V I N F 2  

4.233 

4 . 1 %  
4 .1Y l  

4.135 

4.114 
4.116 
4 - 1 2 ?  
4.147 
4.176 

4.227 

4.152 
4.12Y 
4.114 
4.108 
4.111 
4.123 
4.143 
4 .171 

4 .221 
4 .179 
4.147 
4.123 
4.1U9 
4.  I (J3 
4.136 
4.11d 
4.138 
4.167 

4.215 
4.174 
4 .141 
4 .118  

4.120 

4.185 

PHI2  

d0 .925 
80.623 
80.376 
80.1'95 

8Q.058  
R0.OR7 

d0.112 + 

80.248 
80.465 
d0.757 

81.056 
81.352 

I 

a0.814 
t ln.636 
80.531 
d 0 . 5 0 5  + 
H0.559 t 

8G.696 fi 

R0.911 
81 .231 

81.777 
81 .486 
d1.24R 
81.075 
80.Y73 
R0.94R 

81.140 + 

61.355 t 

t 

H I . O , J +  

n1 .643 

82.202 
81.913 
81.680 
n1.510 t 

ALPHA2 

27.R00 
28.0Y7 

27.591 
27 .444 
27 .341 
27 .266 

27.172 
27.212 

27 .135 
27.145 

26 .420 
26.659 

26 .350 
26 .477 

26.258 
2 6 . l h R  
26.131 
26 .082 

26.C04 

25 .732 

2 3 .  353 
L5 .246 
23.166 

26 .039 

25.507 

2 j . 1 0 0  
25.040 
~ 4 . 9 h l  
24 .920 
24 .   860  

24 .523 
L4.345 

24.137 
24 .220 

4 . 1 ~ 4  81..  
4.098 81.  
4.1u1 H I .  
4.113 8 1 .  
4.134 H I .  
4.163 H2. 

V l h l - 2  P 

411 24.064 

4 4 5  1 23.940 
3 8 ~  24.903 

582 23.870 
795 23.7Y1 
082 23 .704 

H I 7  ALPHA2 
. 

VEL2 B E T A  

1 .418 127.115 
1 .464 136.975 
1.501 146.835 

1.544 166.555 
1.528 156.695 

1.550 176.415 
1.546 186.275 
1. 531 196.135 
1.506 205.995 
1 .471 215.855 

1.404 127.414 
1.450 137.274 
1.487 147.134 
1 . 5 1 3  156.994 
1.530 166. R54 
1.536 176.  114 
1.531 186.574 
1.516 196.434 

1.455  716.154 

1.3YO 127.713 

1.475  147.433 
1.437  137.573 

1.500  157.293 

1.522  177.013 
1.516  167.153 

1.517 186.873 
1.5U2 196.733 
1.476 206.593 
1 .441 21u.453 

1.37d 128.012 
1 .424 137.872 
1.461 147.732 
1.487 157.5Y2 
1.503 167.452 
1 . W Y  171.312 
1.504 181.172 
1.480 197.032 
1.462 206.8Y2 
1.427 716.752 

VEL2  bETA 

1.451  20(,.294 

ECCE 

0.947 
0 , 9 4 4  
0.941 
0.938 
0.937 
0.936 

0.938 
0.936 

0.940 
0.942 

0.947 
0 .943 
0.940 
3.938 
0.937 
0 .936 
0 .936 
0.938 
0 .940 
0.942 

0.947 
0.943 
0 . 9 4 0  

0.937 
0 .936 
0 .936 
0.930 
0.940 
0 .942 

0.947 
0.543 
0 .940 

0.936 
0.937 

0.936 
0.938 
0.940 
0 .  Y42 

E C C E  

0.938 

0 . 9 3 ~  

KMIO 

2.507 
2.641 

2.36R 
2.225 
2.078 
1.928 

0.976 
0 .944 
0.899 

2.640 
2.506 
2.367 
2.224 
2 .076 

0.995 
1.927 

0.975 

0.898 
0.943 

2 - 5 0 6  
2.640 

2.366 
2.222 
2.075 

0.994 
1.925 

0.942 
0.897 

a .995 

0.975 

2.640 
2.505 

2.221 
2.365 

2.073 
1.923 
0 .994 
0 .974 
0.941 
0.896 

R M I O  

V E L l  ALPHA1 P H I l  . 
41.421 19 .977 - 3 2 . Y l l  
41 .419 24.845 -24.185 

41.422 15 .136 -43.365 
41 .423 10.320 -55.955 
41.424 5.526 t -7L.8C5 
41.424 0.751 -E7.332 
41.424 -4.010 2E5.924 
41.423 -8.760 240.542 
41.422 -13.506 227.362 
41 .421 -1M.253 216.406 

41.419 24.738 -24.36C 
41.420 19.872 -?3 .116 
41.422 15.033 -43.609 
41.423 10.21d -56.245 

41 .423  0 .651 -87.686 
41.423  5.426 * -1.142 

41.423  -4.109 255.584 

41.422  -13.607 227.106 
41.421  -18.355 216.192 

41.418 24 .630 - 2 4 . 5 3 7  
41.420 19.766 -33.323 
41 .421 14.929 -43.855 
41.422 10.116 -56.538 
4 1 . 4 2 3  5.325 - i 1 . 4 7 7  
41.423 0 .551 -88.041 
41.423 -4.209 255.242 
41.422 -8.960 239.938 
41.421 -13.708 226.851 

. 

41.423  -8.860 1 2 4 0 . 2 4 ~  

t 

41.420  -18.457 z15.97e 

41.418 24.523 -24.714 

41 .421 14.825 -44.103 
41.420 19.661 -33.531 

41.422 10.014 -56.832 
41.422 5.224 -11.814 

41.422 -4.309 254.899 
41.422 -9 .061 239.635 
41.421 -13.80Y 226.596 
41.420 -18.559 215.764 

V E L l  ALPHA1 P H I l  

41.422  0.451 1 - ce .398  

V I N F  1 

19.078 
16.   n56 
14.877 
13.255 
12.136 
11 .663 
11.910 
12.829 
1 4   - 2   € 2  
16.119 

19.026 
16.810 
14.838 
13.725 
12.118 
11.660 

12 .854 
11.922 

16.162 
14.3  17 

18.975 
16 .764 
14.759 
13.195 
12.101 

11.935 
11.658 

12.879 
14 .353 
16.2C4 

18.924 

14 .759 
16.718 

13.166 
12 .084 
11.656 
11.148 
12.905 

16.247 
14.388 

V I N F l  

DV1 

1 2   - 4 0 6  
14.315 

10.764 
9.472 
8.615 
8.263 
8.446 
9.142 

10.284 
11.787 

12.367 
14 .271 

10.732 
9.448 
8.602 
8.261 

9.161 
8.455 

10.312 
11.822 

14.226 
12.328 
10.700 

9.425 
8.589 

8.464 
8.259 

10.340 
9.180 

11.858 

14.181 
12.289 
10.668 

9.402 
8.576 
8.257 
8.474 

10.369 
9.200 

11 .894 

DV 1 

I 



TABLE XW. - Continued. TABULAR DATA FOR TRAJECTORIES FROM 1.1 EARTH RADII CIRCULAR 

E C P T E  T I  IME 

9734  S8iO.O 
1 8 3  5810.0 

S H ? O . O  
9H4O.P 
SHbO.0 

5820.0 

9 8 7 n . n  
5860 .0  

SdL3 .0  
St4SO.O 

7 7 6 8  Sd4O.O 
15C S 8 5 0 . 0  

5 d t O .  0 

Sd0.0 
9970 .n  

98S0 .0  
S9ZO.O 
99  10.0 

59?0.0  
9970.0 

981F  9 d 9 0 . 3  
I C C  914~0 .  0 

5910.0 
$ 9 7 q . n  
99’9.0 
9943 .0  
9959.0 
9 S t 0 . 0  
9970 .0  
91kO.0 

9 8 t e  S940.0 
5 c  s750.3 

S960 .0  
5 9  70.0 
s s e 0 . n  
99.jo.o 

1 0 0 1 0 . 0  
1cc3o.n 

10020 .3  
1 o o : o . n  

S91P 51Scl.O 
0 100.0.3 

100,0.0 
1 0 0 1 0 . ~ l  

1003.1.0 
10940 .  7 

1 c o : o . n  

l C O ’ ! O . O  
10070 .n  

1on?r , .o  

c v  SUP + 

22 .47  
23 .46  + 

18.69 
17 .24  
16 .19  + 

15 .62  + 

16.67 + 

l l . u 4  + 
18 .40  + 

?1.15 
13 .2d  
1 7 . 7 1  
l t . 5 1  

1>.53 + 

13.76 

13 .b4  + 

16 .64  

1Y .46  + 

17 .89  

21.13 
13.25 
1 7 . 6 H  * 

1 ~ . 7 5  + 

l b . 4 8  

15.53 
15 .85  + 

16 .66  
17.Y1 
1Y.4’4 

7 1 . C C  
13 .21  
17 .65  

1 7 . 7 4  
16 .46  

1 5 . 3 3  + 
15 .86  + 

1 1 . 5 4  
lb .6R + 

1 3 . 5 8  + 

1 5 . 5 3  t 

?i.Ul 
1 4 . 1 1  * 
17 .02  + 

l h . 4 4  

1 > . b 7  
1> .>3  

1 b . i l  + 

1 J . 1 2  

11.97 * 
19 .37  

F C A T E   T T I M E  C V  S L M  

c v 2  

7 . 2 9 5  
7 . 7 8 d  
7 . 2 8 1  
7 . 2 7 6  
7 . 7 7 ?  

7 . 2 7 1  
7 . 2 7 2  

7 . 2 7 3  

7 . 2 8 C  
7 . 2 7 6  

7 . 2 8 5  
7 . 7 8 3  

2 7 7  

2 7 1  
274  

27 I 
27 1 

7 7 1  
7 7 4  

28 3 

7 .7EP 
7 . 2 8 1  
7.27C 
7 . 7 7 ;  
7 .27C 
7 . 2 7 :  
7 .27C 
7 . 2 7 2  
7 . 2 7 7  
7 . 2 8 2  

7.2I37 
7.281: 

7 . 2 7 1  
7 . 2 7 ,  

7 . 2 6 9  
7 . 2 6 9  
7.27C 
7 . 2 7 2  

7 . 2 8 1  
7 . 2 7 6  

7 . 2 8 5  
7 . 2 7 s  
7 . 2 7 4  
7 .27C 
7 . 2 b c  

7 . ? t i  
7 . 7 6 2  

7 . 7 7 1  
7 . 2 7 5  
7 .2 t l i .  

C V L  

PARKING ORBIT TO 1.1 NEPTUNE RADII CIRCULAR PARKING ORBIT 

V I N F 2  

4 .265  
4 . 2 ~ 3  
4 . l d 4  
4 .157  
4 .139  
4 .129  

4.136 
4.12H 

4 . 1 1 6  
4 .152  

4 .231  
4.197 
4 . 1 6 1  
4.140 
4 . 1 2 7  
4.123 

4.1’11 
4 .128  

4.1Y2 
4.167 

4 .225  
4 . 1 8 5  
4 . 1 , s  
4.134 
4 . 1 2 1  
4 .117  

4.155 
4 .122  

4.157 
4 .1b7  

4 .21d  
4 .119  
4.149 
4.12R 

4 .112  
4 .115  

4 .  I 1 7  
4.130 

4 .183  
4 .172  

4 .213  
4 .113  
4 .143  
4.127 

4 . 1 ~ 6  
4.111: 

4 . 1 1 7  
4 . 1 2 5  

4.179 

V I N F 2  

4.148 

P H I 7  

80 .047  
7 9 . 7 1 4  + 

79 .434  

7 9 . 0 1 5  + 
79 .718  

7Y .031  
7 9 . 0 1 1  

7 9 . 1 3 6  
79 .324  
7 9 . 5 7 3  + 

8 0 . 1 2 4  
7 9 . 8 2 7  
7 1 . 5 9 0  + 

7 7 . 4 2 1  

7 9 . 3 1 9  
7 9 . 3 3 0  

77 .557  
79 .344  

8 0 . 1 0 5  
7 9 . 7 9 1  

5 0 . 5 5 ~  4 

89.033 
d 0 . 2 6 6  8 

7 9 . 7 7 1  
19 .779  

H0.004 
7 9 . 8 4 6  

80.247 
80 .554  

70.HbB 0 

d O . 9 8 9  
R5.702 

80 .312  
80 .473  + 

8 0 . 7 2 6  
d 0 . 2 1 9  + 

80 .296  
8 0 . 4 5 3  
8 0 . 6 9 0  
a l . 0 0 0  

81 .417  

8 9 . 9 1 1  + 

H3.754 
i10.679 
t i 7 . h b 5  
00 .747  
.tc.ooo 
d l .  1 3 ’ 5  
3 1 . 4 4 3  + 

a1 .136  + 

PHI?  

A L P H A ?  

3 J . 9 5 8  
3 0 . 5 3 7  

3u.009 
2 9 . 8 5 9  
1 9 . 7 5 8  
2 9 . h 9 6  
29 .665  

L 9 . 6 3 3  
ZY.664 

Z Y .  9Lt3 
2 9 . 5 8 4  
2 9 . 3 5 3  
2 9 . 1 9 7  

29.00Y 
2 Y . G d l  

Lt1.9b4 
20 .945  
( 8 . 9 5 1  
28 .9H9  

L d . 7 6 3  
2d.47G 
2 8 . 2 6 4  

L d . C l d  
2 8 .  12‘1 

L 7 . 9 4 9  
2 7 . 9 0 0  
2 7 . 9 7 1  
27.P.00 
27 .87?  

2 7 . 6 d 4  

2 7 . 1 6 4  
2 7 . 3 4 5  

2 7 . 0 3 6  
2 6 . 9 4 5  
2 6 .  8 1 8  
2 6 . 8 2 6  
26 .705  
2 6 . 7 5 6  
2 6 .  742  

jL ) .?2h  

2 6 . 4 3 4  
L D . 7 0 8  

2 5 . 9 4 7  
L b . 0 5 7  

L j . 7 9 6  
L 5 . 7 4 0  
L5.6Md 

2 3 . 5 9 7  
2 5  - 6 4 0  

ALPHA2 

~ 5 . a b l  

V E L 7  6 C T A  

1 . 4 3 3   1 2 7 . 6 0 0  

1 . 5 2 4   1 4 2 . 5 2 0  
1 . 5 > 5  152 .3du  
1 .575  162 .740  

1 .5 r lh  181 .960  
1 . 5 d b  1 7 1 . 1 0 0  

1 .575  1 9 1 . 8 2 0  
1.534 7 0 1 . 6 8 0  

1 .483   132 .660  

1 . 5 2 3   2 1 1 . 5 4 n  

1 .455  129 .242  

1 . 5 3 4  146 .962  
1.500 13.1.102 

1.5511 15t i .822 
I. 5 1 2  1bH. 6 8 2  
1.576 178 .542  
1.  5b9  1eA.402 
I .  552  19d.7b2 

1 . 4 8 6  211.9R2 
1 . 5 2 4  70?.12Z 

1.443 1 2  1 . 5 4 2  
1 . 4 8 4  1 3 1 . 4 0 1  
1. 5 1 9  14’4.261 
1 .>43  15.1.121 
1 .557  l h d . Y d 1  
1 .563  17d.H41 
1 . 5 5 3  19.1.701 
1 . 5 3 5  I ’T5.562 

1 . 4 7 0   2 1 Y . 2 8 1  

1 .420  12’3.H41 
1 .470  135.  701 
1 . 5 3 4  1 4  4.561 
1.728 15Y.421  
1 .542  164.2H1 
1 .545  1 7 7 . 1 4 1  

1 .520  19tJ.Rbl 
1 .492  7 0 s . 7 2 1  
1 .454  217.5rJ1 

1 .508   2nn .422  

1 . 5 3 8   l n y . o o 1  

1 . 4 1 2   1 3 0 . 1 4 0  
1 .456  l / + i i . 0 0 3  
1.4Yd 149 .86?  
1 .514  1 5 9 . 7 2 0  

1 . 5 3 1  171 .440  
1 . 5 2 3  18Y:303 
1.509 I 9  i .  160 
1.477 20‘1.023 
1 . 4 3 Y  2 1 8 . 8 8 0  

V E L 2   b E T A  

I .52n   16  J.WJ 

E C C E  

0.949 
0 .945  
0 . 9 4 2  
0 . 9 3 9  

0.q36 
0 . 1 3 7  

0 . 9 3 7  
0 .936  

0 . 9 3 9  
0 . 9 4 1  

0 .947  
0 . 9 4 3  
0 . 9 4 0  
0.738 
0 .937  
0 . 9 3 6  
0 .137  
0 .93d  
0 . 9 4 0  
0 .943  

0 . 1 4 6  
0 .743  
0 .940  

0.Y37 
0 .936  
0 . 9 3 7  
0 .938  

0 . 9 4 3  
0 . 9 4 0  

0 . 9 3 8  

0 .146  
0 . 4 4 3  
0 . 9 4 0  
0 . 9 3 8  
9 .537  
3 . 9 3 6  
0 . 9 3 7  
0 . 9 3 8  
0 . 9 4 0  
0 . q 4 3  

0 .946  
3 .943  
0 . 1 4 0  
3.93P 
0.936 
0 .936  

0 .938  
0 . 9 3 1  

9 .94u 
0 . 9 4 3  

FCCE 

R M I D  

2 .688  4 
2 .558  4 

2 .280  4 
2 . 4 2 1  4 

2 .135  4 

n. 9 w  
1.qR7 

0 .986  
0.95’1 
0 . 9 1 9  

2 .606  
2 .472  
2 . 3 3 7  
2.1RH 
7 . 0 4 1  

0 . 9 9 2  
1. coo 

0 . 9 7 0  
0 . 9 3 4  
,J.887 

2 . 4 7 1  
2 .606  

2 .331  
2 . 1 8 7  

1 .ooo 

0.96Y 
0.991 

0 . 9 3 4  
O.M8b 

2 . 4 7 0  
7 . 6 0 5  

2 . 3 3 0  
2.186 
2.038 

0.991 
I .ooo 

0 . 9 3 3  
0.96R 

O . R R 5  

7 . 6 0 5  
2 .47q  
2 . 3 2 9  
7 . 1 8 4  
2 . 0 3 6  
1.000 

5 . 9 6 8  
0 .932  
0 . 8 8 3  

R C I D  

2 . ~ 1 3 9  

0.991 

V E L l   A L P h A l  PHIl V I I u F l  OV1 

- 4 2 0  2 6 . 8 9 1  -2C.94 t   20 .059  15 .177  

- 4 2 3   1 7 . 1 5 0  -313.773 1 5 . 6 6 7  11 .411  
- 4 2 2  22.COb -2S.OeC 1 7 . 7 6 0  13.176 

- 4 2 5   7 . 5 1 6  - 6 4 . 3 7 8   1 2 . 5 3 1   8 . 9 1 4  
, 4 2 4   1 2 . 3 2 1  -5C.44C  13.879  9.962 

1 
1 
1 
I 
1 

4 1 . 4 2 5  2.733 - t C . 3 4 4  
41 .425  -2 .034  262.796 
4 1 . 4 2 5  -b .787  246 .694  
41 .424  -11 .533  4 232.561 
4 1 . 4 2 3  -16 .271  22C.719 

4 1 . 4 2 1  23 .724  - 2 6 . 0 6 2  
4 1 . 4 2 2  1 e . 8 5 9  * - 3 2 . 1 5 2  

. 
4 1 . 4 2 4  1 . 2 1 0  -59 .197  
41 .425  4 . 4 1 9  -74 .527  

41 .423   14 .022  - 4 6 . 0 7 ;  

41 .425  -0 .351 2 t e . 7 4 e  

4 1 . 4 2 4  - 9 . 8 5 9  237 .287  
4 1 . 4 2 5  -5.110 252 .197  

4 1 . 4 2 3  -14.603 224 .645  
4 1 . 4 2 2  -19 .348  4 214.16C 

41 .429  23 .617  - 2 t . 2 4 3  
4 1 . 4 2 2  1 8 . 7 5 5  -35 .365  
41 .423  13 .920  -46 .325  
4 1 . 4 2 4  9.109 -55.496 
4 1 . 4 2 4  4 . 3 2 0  - i 4 . 8 6 5  
4 1 . 4 2 4  - ! ) . 451  S t k . 3 9 6  
41 .424  - 5 . 2 0 9  251 .866  
4 1 . 4 2 3  -Y.958 a 22c .998  
4 1 . 4 2 2  -14 .703  224 .402  
41 .421  -19 .449  I 213 .955  

. 

. 
4 1 . 4 2 1   1 n . 6 5 1  * -35 .57e  
4 1 . 4 2 0   2 3 . 5 1 1  -26 .425  

41 .422  13.817 - 4 t . 5 7 5  

4 1 . 4 2 4  4 . 2 2 0  fi -15 .2C5  
41 .423  9.008 -54 .797  

41 .424  - J . 5 5 1  768 .043  
4 1 . 4 2 4  - 5 . 3 0 8  2 5 1 . 5 3 4  
41 .423  -1U.057 136.709 
4 1 . 4 2 2  -14 .803  224 .158  
4 1 . 4 2 1  -1Y.551 215 .751  

41 .419  2 3 . 4 0 4  - 2 6 . 6 0 8  
4 1 . 4 2 1  1b .546  -35 .794  
41 .422  1 3 . 7 1 4  - 4 t . 8 3 6  
4 1 . 4 2 3  8 .907  - t C . l C C  
4 1 . 4 2 3  4 .120  - 7 5 . 5 4 8  
4 1 . 4 2 3  -L;.651 4 Zt1 .6Rt2  
4 1 . 4 2 3  -5 .406  4 251 .201  
4 1 . 4 2 2  - l r l . 1 5 8  2 ? t . 4 1 S  
4 1 . 4 2 1  - 1 4 . 9 0 4  a 223.915 
4 1 . 4 2 0  -13.653 213 .541  

V E L l   P L P H A l  P H I l  

. 

. 

1 1   - 7   1 5  
11.722 
1 2 . 3 7 4  
1 3 . 6 2 4  
15 .3   18  

1 8 . 5 5 1  
1 6 . 3 7 6  
1 4 . 4 6 7  
1 2 . 9 4 7  
1 1 . 9 t 5  
11 .657  
12.Ot8  
1 3 . 1 2 4  
1 4 . 6 7 9  
1 6 . 5 6 4  

1 8 . 5 C l  
16 .331  

1 2 . 9 1 9  
14 .430  

11:451 
1 1 . 6 5 8  
12 .083  
1 3 . 1 5 1  
14.715 
16 .628  

18 .451  
1 6 . 2 8 7  

12 .e52  
14 .  392 

1 1 . 6 5 9  
11 .Q37  

12.0  59 

14 .752  
1 3 . 1 7 9  

16 .611  

18 .401  
16 .242  
14 .355  
1 2 . e t 6  

1 1 . 6 6 0  
11.Y23 

1 2 . 1 1 5  
13.2C7 
1 4 .  r e 9  
16 .715  

v I l v F l  

8.346 

8.795 
8.306 

9 . 7 6 1  
1 1 . 1 2 4  

1 3 . 8 5 7  
1 2 . 0 0 2  
10 .432  

9.233 
8.487 
8.258 
8 .564  
9.370 

10 .603  
12.177 

11 .964  
13 .814  

10.402 
9.212 
8 .477  
8.259 
8.575 

10 .633  
9 .391  

12 .213  

1 1 . 9 2 7  
13 .771  

10.372 
9 .191  
8.466 
8.260 
8.587 
9.413 

10 .662  
1 2 . 2 5 0  

13 .727  
11 .890  
10.342 

9 .170  

8.261 
8.456 

9.435 
8 .599  

12 .287  
10 .693  

uv 1 



' : v  i 

7 . 2 ~ 1  

7 . 7 7 ?  
1 .77  

1.27"  
7 .? f>  I 
7 .?b I 
7 . 2 6 . J  
7.271.  

7 .?P!C 
I . ? 7 4  

7 . 7 8 4  
I . ?77  
7 . 7 1 i  

7 . 2 6 7  
1 . 2 6 5  

1.26'5 
7 . ? h 7  

7 . 2 1 4  
l . 2 7 C  

7 . ? 7 5  

7 . 2 9 ;  
7 . 7 d i  
1 . ? / 7  
7 . i 7 1  

7 . 2 6 :. 
7 . 2 6 . .  

7 .  ?6' 
7 . 2 6 5  

7 . 2 5 5  
l . 2 ? >  

7 . 1 9  1 

7 . i ? l  

7 . 7 7 5  

7 . 7 6 7  
7 . 2 7 1  

7 . 2 6 s  
1 . 2 6 5  

7.261- 
7 . 7 6 :  
7 . 2 7 2  

7 . 7 9 L  
7 . 2 9 :  
7 . ? 7 ?  
7 . 2 7 2  
7 . 2 6 6  
7 . 2 6 4  
I .  ? 6 4  
7 . 2 6 '  
7 . 2 6 9  
7 . : 7 r  

1:v 2 

V I  : F ?  

4 . 1 0 6  
4 . 2 9 7  

'i . 1 3 " 
4 .117  
4 .  I U S  
4 .  l i l  

4 . 1 1 1  4. I 4 4  
4 . 1 1 5  

4 . / 0 ?  
4.1 h 3  
4 . 1 3 3  
4 .112  
4 . 1 0 5  
4 . 3 Y 7 
4 . 1 J 7  
4 . 1 1 7  
4 .  I 4 7  
4.171 

4 .745  
4 . 1 9 7  
4 . 1 3 e  
4 - 1 2 "  
4 . h 7  
4 . 3 i 1 ,  
4 .037  
4.:rY? 
4 . 1 1 3  
4 . l 3 h  

4.H? 
4.1*? 

4 .173  
4 .   I 2 7  

4 . C Y 1  
4 . 1 V ? 

4 . 2 0 8  
4.:: 24 
' 1 .1Jq  
4 . 1 3 3  

4 .255  

4.1*R 
4 .187  

4 .11 ' )  
4.0'39 
4 . 0 8 7  
4 . i i 4  
4 . 1: ?I r! 
4 .  l d b  
4 . 1 3 3  

V I h F Z  

4.1 1 7  

ALPt 'd7 

27. ,75 3 
2 5 . 0 5 1  
2 4 . 9 3 1  
14.' .3. ' !  
2 4 . 7 6 7  
2 4 . 7 J 5  
L ' t . h43  
L 4 . 5 7 9  
2 '1 .512 
2 4 . 4 4 )  

L 4 . C h l  
2 3 . Y V 5  

2 i . 7 2 5  
2 3 . 8 0 0  

L 3 . 6 6 4  
2 3.603 
2 3 . 5 3 7  
23.4b1 
L 5 . 3 7 7  
2 3 . 2 7 4  

2 3 . C 4 6  
2 2 . 8 8 4  
2 2 . 7 3 ' 2  
22.661 
2 2 . 6 0 4  
L 2 . 5 5 2  
2 L . 4 9 4  
12.42? 
2 2 . 3 3 2  
2 2 . 2 2 2  

~ 1 . 6 5 3  
1 1 . 7 8 7  

2 1 . 5 6 6  
1 1 . 5 1 4  
L L . 4 / 5  
2 1 . 4 3 3  
2 1 . 3 1 6  
2 1 . 7 9 9  
~ 1 . 1 9 5  
~ l . ' J b 7  

L U . 5 1 9  
L U . 4 3 3  

L0.960 
2 0 . 3 8 5  

i ' l . 3 3 9  
2 ~ . 7 ( 1 6  
2u. 2 5 1  
L O . l b l  
& r ~ . 0 4 q  
1 9 . 8 9 4  

A L P l i A 7  

V t L 2  8 E T A  

1 .  3 9 ' 3  1 3 , ) .  ' 1 3 ~  

1 . 4 4 3  1 4 ' J . ? 9 3  
1 .417  15'1.159 
:.?J3: 16 .n1Y 
1 . 5 1 4  l h ) . B I G  
1.517 L7'g. I J V  
1 . 5 J 9  lo<) .  49c2 
1 . 4 3 1  lY '1 .454  
1 . 4 6 3  2 0  4. 319  
1 . 4 2 5  211? .179  

1 . 3 d 7  130.7311 
1 .431  1 4  f.378 
1 . 4 6 4  1511.458 
1.438 16J .318  

1 . 4 3 4  18".['3ti 
1 .501  17,3.173 

1 .496  1HI .RYO 

1.440  20Y. t .L t '  
1 . 4 1 1   2 1 9 . 4 7 8  

1 . 3 2 3  121 .177  
1 . 3 7 6  131.1137 
1 .419  1 4 ~ . H 7 7  

1.48 '1  1 7 0 . 4 7 7  
1 . 4 7 6  161J.617 

1 . 4 8 3  1q1J .197  
1 . 4 9 1  1H81.337 

1 .465  ?0,1.057 
1 . 4 3 6  20 ' ) .317 

1 . 3 1 2  1 2 1 . 4 7 6  
1 . 3 6 5  1 3 1 . 3 3 6  
1.4JM 1 4 1 . 1 9 6  
1 . 4 4 1  1 5 1 . 0 5 7  
1.465 16 1.917 
1 . 4 7 1  1 7 5 . 7 7 6  

1 . 4 7 1  1 9 3 . 4 Y b  
1 . 4 d 3  181 ' .656  

1 .453  2 0 3 . 3 5 6  
1 . 4 2 4  21  J .216 

1 . 4 1 8   1 9 ' 4 . 7 5 a  

1.453  1511.757 

1.302 1 2 1 . 7 7 6  
1 . 3 5 5  1 3 1 . 6 3 6  
1 . 3 9 d  1 4 1 . 4 9 6  
1 .431  151.356 
1 .454  1 6 1 . 2 1 6  
1 . 4 6 6  1 7 1 . 0 7 6  
1 . 4 6 5  lH.i.736 
1 .46 t j  1 9 1 .  796 
1.442 20.7.656 
1 . 4 1 3  ?1,.516 

V k L 2  3 F T A  

E C C E  

0 . 1 4 6  
n . 9 4 2  

0.938 
n . 9 4 0  

<I . ,I 3 6 
C.136  
0 . 9 3 7  
3.938 
n. 9 4 0  
0 . 9 4 3  

0 . 1 4 6  
0 . 7 4 2  
c . 9 3 9  

0 . 9 3 6  
0 . 9 3 6  
0 . 9 3 7  
0 .938 

0 . 0 4 3  
0 . 0 4 0  

0 . 9 4 6  
0 .950  

0 . 9 4 2  
0 . 9 3 9  

0 . 9 3 6  
0 .937  

0 .Y37  
0 . 9 7 6  

0 . 9 3 7  

0 . 9 3 0  
0 . 9 4 0  

0 . 9 5 0  
9 . 1 4 6  
0 . 9 4 2  
0 . 9 3 9  
0.937 
1 . 0 3 6  
0 . 9 3 6  
0 . 7 3 7  
0 . 9 3 8  
0 . 9 4 ~  

0 .950  
0 . 9 4 6  (I. 9 4 2  
0 . 9 3 9  
0 . 9 3 7  
0 . 9 3 6  
0 . 9 3 6  
0 .937  
0 .03Y 
0.9441 

E C C E  

R Y I O  

7.605 
2 . 4 6 0  
2 . 7 2 8  
2 .183  
2.(135 

0 . 9 9 u  
1 .: lo0 

17.967 
n .931  
0 .  8 8 2  

2 . 6 0 4  
2 .468  
7 . 3 2 7  
7 . 1 8 2  
2 . 0 3 3  
l.f-IO0 
0 . 7 9 0  
Q.967  
0 . 9 3 0  
o . n a 1  

2 . 7 3 4  
2 . 6 0 4  
2 . 4 6 7  
2.326 
2 . 1 8 0  
2 .031  

0 . 9 9 0  
1 . 0 0 0  

0 . 9 6 6  
0 . 9 2 q  

2 . 7 3 4  
2 . 6 0 3  
2 . 4 6 7  
7 . 3 2 5  
2.179 

0 . 9 8 9  
1 . 0 0 0  
2.030 

n . 9 6 5  
n . 9 2 8  

2 .734  
2 .603  

2 . 3 2 4  
2 . 4 6 6  

2 .177  
2 . n ~ ~  
1 .eon 
0 . 9 8 9  
0 .965  
0 . 9 2 7  

R M I  0 

V E L 1  ALPHAl  P H I 1  

4 1 . 4 1 9  2 3 . 2 9 7  - 2 6 . 7 9 2  
4 1 . 4 2 0  1 6 . 4 4 1  - 3 6 . 0 1 1  
4 1 . 4 2 1  1 3 . 6 1 1  - 4 7 . 0 9 5  
4 1 - 4 2 ?  8 . 8 0 5  4 - f C . 4 C 6  

4 1 . 4 2 3  - 3 . 7 5 1  4 Z C 1 . 3 3 2  
4 1 . 4 2 3  4.01Y - 7 b . 8 9 2  

4 1 . 4 2 2  -1V .258  2 3 h . 1 2 $  
4 1 . 4 2 1  -15.006 t 2 2 3 . 6 7 1  
4 1 . 4 2 0  - 1 9 . 7 5 6  * 2 1 ? . 3 4 2  

4 1 . 4 2 3   - 5 . 5 0 8  z s c . 8 6 8  

t 

4 1 . 4 1 8   2 3 . 1 8 9  - 2 6 . 9 7 7  
4 1 . 4 2 0  111.336 + - 3 6 . 2 7 9  
4 1 . 4 2 1  15.59G a - 4 7 . 3 5 5  

4 1 . 4 2 2  3 .918  4 - 7 6 . 2 3 e  
4 1 . 4 2 2  H.703 I -6G.713 

41 .427  - '>.A51 t 2 6 6 . 9 7 5  
4 1 . 4 2 2  - 5 . 6 0 9  i 5 C . 5 3 4  
4 1 . 4 2 1  -1 .J .359  i 3 5 . 8 4 C  
4 1 . 4 2 0  - 1 5 . 1 0 8  2 2 2 . 4 2 8  
4 1 . 4 1 9  - 1 9 . 8 5 9  21.3.13H 

4 1 . 4 1 6  2 7 . 9 6 0  t -15 .33C 
4 1 . 4 1 8  2 5 . 0 8 1  - 2 7 . 1 6 6  
4 1 . 4 1 9  1 8 . 2 3 0  - 3 6 . 4 4 5  
4 1 . 4 2 0  1 3 . 4 0 4  - 4 7 . 6 1 e  

4 1 . 4 2 2  3 .816  - 7 t . 5 a t  
4 1 . 4 2 1   8 . 6 0 1  - 6 1 . 0 2 3  

4 1 . 4 2 2   - 5 . 7 1 ~  25C.20C 
4 1 . 4 2 2   - ~ ) . 9 5 2  2 6 6 . 6 1 7  

41.421  -111.461 2 3 5 . 5 5 0  
4 1 . 4 2 0   - 1 5 . 2 1 0  2 2 3 . 1 8 4  

4 1 . 4 1 6   2 7 . 8 5 0  - 1 9 . 4 9 3  

4 1 . 4 1 9  l tJ .125 - 2 t . 6 7 1  
4 1 . 4 1 8   2 2 . 9 7 4  - 2 1 . 3 5 2  

41 .420  13.300 * - 4 7 . e e z  
4 1 . 4 2 1   9 . 4 9 8  - 6 1 . 3 3 5  

4 1 . 4 2 1   - 1 . 0 5 4  2 6 t . 2 5 8  
4 1 . 4 2 1   3 . 7 1 4  - 7 6 . 9 3 6  

4 1 . 4 2 1   - 3 . 8 1 1  2 4 q . a t 5  
4 1 . 4 2 1   - 1 d . 5 6 2  L 3 5 . 2 6 0  
4 1 . 4 2 0   - 1 5 . 3 1 3  222 .941  

4 1 . 4 1 5   2 7 . 7 4 0  - 1 9 . 6 5 6  
41 .417   22 .866  4 - 2 7 . 5 4 1  

4 1 . 4 2 0   1 3 . 1 9 6  - 4 8 . 1 4 5  

4 1 . 4 2 1   3 . 6 1 2  -17 .287  
4 1 . 4 2 1   1 . 3 9 5  -61 .64$  

4 1 . 4 2 1  -1.155 2 6 5 . 8 9 1  

4 1 . 4 2 0   - 1 0 . 6 6 5  234.97C 
4 1 . 4 2 1  -5.913 2 4 5 . 5 2 5  

4 1 . 4 1 9   - 1 5 . 4 1 b  2 2 2 . 6 9 7  

. 
4 1 . 4 1 9   1 a . 0 1 8   - 3 b . 8 9 4  

V F L l   A L P H A l  I P H I 1  

V I i I F 1  

1 8 . 3 5 1  
16 .198  

1 1 . 9 1 0  
1 2 . d 3 9  

I l . t 6 2  
1 2 . 1 3 1  
13 .236  
1 4 . 8 2 7  
1 6 . 7 5 9  

14 .3  l a  

1 8 . 3 ~ 1  
1 6 . 1 5 3  
1 4 . 2 b 2  
12 . . ; 12  
1 1 . i l 5 7  
1 1 . 6 6 4  
1 2 . 1 4 8  
1 3 . 7 6 5  
1 4 . 9 6 5  
l6.UC4 

2 0 .   i 7 a  
18 .150  
16 .1C9  
1 4 . 2 4 5  

1 1 . 9 8 4  
1 2 . 7 E 6  

1 1 . 6 t 6  
12 .165  
13 .2Y4  
14 - 9 0 3  

2 0 . 5 2 4  
18.ZCO 
1 6 . 0 6 4  
14.2C8 
1 2 . 7 6 0  

1 1 . / ~ 6 9  
12 .1E3  
1 3 . 3 2 4  
1 4 . 9 4 2  

2 0 . 4 7 0  
18 .150  

1 4 . 1 7 1  
16 .020  

l l . f l 5 9  
12. 1 3 4  

1 1 . 6 7 2  
1 2 . 2 c 1  
1 3 . 3 5 4  
1 4 . 9 t l  

V I h F l  

1 1 . 8 7 2  

uv1  

1 3 . 6 8 4  
11.852 
1 0 . 3 1 3  

9.149 

8.262 

9 .457  
10 .723  
12 .324  

1 3 . 6 4 1  
11 .815  
1 0 . 2 8 3  

9 .129  

8 .446  

8.611 

8 .436  
8.263 
a. 6 2 4  
9 .479  

1 0 . 7 5 4  
1 2 . 3 6 1  

1 5 . 6 3 7  

1 1 . 7 7 8  
1 3 . 5 9 7  

1 0 . 2 5 4  
9.109 
8.427 

8.637 
9.502 

1 0 . 7 6 5  

8.265 

1 5 . 5 8 9  
1 3 . 5 5 4  
1 1 . 7 4 1  
10 .224  

8.417 
9 .089  

8 .267  

9 . 5 2 5  
1 0 . 8 1 6  

1 5 . 5 4 1  
1 3 . 5 1 1  
11 .704  
10 .195  

9.069 
8 .408  
8.270 

Y. 5 4 9  

8.650 

8.664 

1 0 . ~ 1 4 ~  

D V 1  

I 

I 



TABLE XIV. - Continued. TABULAR DATA FOR TRAJECTORIES FROM 1.1 EARTH RADTI CIRCULAR 

PARKING ORBIT  TO 1.1 NEPTUNE RADII CIRCULAR PARKING ORBIT 

E C C t  

9.953 

0 . 9 4 2  
9.945 

0 . q 5 0  
0 .937  
0 . 9 3 h  
0 . Q 3 6  
0.037 
0.938 
0 .740  

9. 949  
1 . "I 4 5 
2.  'Q42 
3.93.) 

,7 . 9 3 b 
3.137 

C.'436 
11.737 

. I .  1 4 0  
1 . 7 3 1  

r .949 
0 .945  

'3.939 
3.94: 

'1 . '?37 
0.136 
' I  . '? 36 
5.937 
3.938 
0.940 

0.949 
0 . V 4 5  
0.942 
9 . S 3 ' i  
0.937 

C . 9 3 6  
0.137 
LI.Y.3H 
0.941 

E C C t  

0 . 9 3 6  

Q V r n  

2.602 
7.734 

7.465 
2.372 
?. 176 
7 . 0 2 6  

'1.989 
9 .964  

l . n o o  

0 .926  

2.734 
2. b o 2  
2.4b4 
7. 3 2 1  
2.174 
7.124 
I .  9 9 J  
n.YR8 

Q.925 

2.733 
2.6f'I 

7 .320  
2.463 

2.173 
2 . 0 ?  3 
0.990 
11.988 
0 .963  
0.924 

2.733 
2.60.)  
2.462 
2.31'3 
2 . 1 7 1  

,1.935 
0.987 
0.967 
0 .923  

R M l O  

0 . 7 6 3  

2.021 

V E L 1  A L P H A 1  P H I l  
I )  

41.417 22.757 -27.731 
41.415 27.629 a -15.821 

41.418  17.912 + -37.115 
41.419 13 .091  - r t . 4 1 7  
41 .420  d.291 -61.965 
41 .421  j.510 -77.641 
41.421 -1 .257  265.535 
41 .420  -6.015 + 245.154 

41 .413  -15 .519  t 222.454 
41 .420  -1y1.767 I 234.68C 

4 1 - 4 1 5  27.518 -15.9H7 

41 .418  17.8Ob -37.344 
41.417 22.64Y -21.923 

41 .419  12.986 -Lt?.681 
41 .420  8.188 1 -62.2r.3 
41 .420  3.407 I - i l . S Y l  
41 .420  -1.360 265.172 
41.420 - 0 . 1 1 7  i 4 8 . 8 5 E  
41.419 - l (~ .87U t i 3 4 . 3 e 9  
41 .418  -15.623 222.211 

41 .415  27.407 -iO.153 
41.416 27.54U 4 -2e.116 

4 1 . 4 1 9  17.M81 -45 .955  
41.418 17.69Y - ? 7 . 5 7 3  

41.429  7.084 -62 .603  

41 .420  -1 .463  i t 4 . 8 0 8  
41.420 J.304 - 7 t . 3 5 4  

41.41H -15.728 i i 1 . 9 6 7  
41.419 -1U.974 234.095 
41 .420  - ~ . Z Z U  t 2411.521 

41.416 22.431 -213.310 
41.414 27.296 -20.32C 

41.417 1 / . 5 9 2  -?7 .802  
41 .419  12 .775  -45.233 
4 1 . 4 1 9  7.979 8 - f 2 . 9 2 &  
41.420 3.200 - 7 f . 7 1 3  
41 .420  -1.56b * 264.44: 
41.419 -6.324 24d.185 
41.419 -11.077 233.805 
41.418 -15.833 221.724 

V E L 1  A L P H A 1  P H I l  

VIVFl 

20.4 15 
I6.1CO 
15.975 
14.135 
12. 708 
11.847 

12.219 
13.3E4 
15.C20 

20 .361  

15 .531  
18.'150 

14. C 9 Y  
12.683 
11 .836  

12 .2?8  
13.415 
15.060 

20. 307 

11 .656  

11.6no 

15.887 
1n.cco 

14.062 
12 .658  
11.824 
11 .684  
12 .   ?57  
13.446 
15.1CO 

20.252 
17 .150  

14.026 
15.U42 

1 1 . d 1 3  
12.622 

1 2  .I 76 
13.477 
15 .140  

VItlFl 

11 .he9  

D V 1  

13.468 
15.492 

10.166 
11.667 

9.049 
8.399 
8.272 
8.678 
9.572 

10.880 

15.444 
13.425 
11.631 
10.137 

9.030 
8.391 
8.275 
8.692 
9.596 

10.913 

15.396 
13.381 

10.108 
11 .593  

9.010 
8.382 
8.279 
8.706 
9.621 

10.945 

15 .348  
13.338 
11.557 
10. U79 

8.991 
8.374 
6.282 
8.721 
9.646 

10.978 

O V 1  



I 'V 7 

7 . ? 1 ,  
7 .?7:, 
7.77. '  
7 . ; 5 -  
7 . 2 6 '  
7 . ? h ?  
7 . 2 6 7  
1 . 7 6 7  
7 . 1 7 1  
7 .276  

1 . > 8 ?  
7 .?.I" 
7 . ? 7 4  
7.7+lL: 
7 . 7 6 L  
7.74 '  
7.7'1. 
7 . 7 f l c  
7 .26 ;  
1 . 2 1 2  

7 . 2 H 7  

1 . , 7 7 !  
7 . 7 h C  
7 . 2 h l  
7 . 7 6 4  
1 . 7 6 4  

7 . 2 b t  
I . ? 6 5  

7 . 2 7 '  

7 . i d 7  
7 . 2 1 ' >  

7 .7bP  
7 . 2 7 :  

7 . 2 h ?  
7 . i h '  

7 . 2 b !  
7 . ? 6 2  
7.26E 
7 . 2 7 ?  

7 .27O 
7 . ? O t  

7 . 2 7 1  
7 . 2 6 7  
7 . 2 6 4  
7 . ? h ?  

7 . 2 6 4  
7 - 7 6 !  

7 . ? b 7  
7 . 2 7 2  

C V  i 

? . ? f i r  

V r L l  

1. 3'1 J 
1 . 3 9 7  
1 .   $ 3 4  
1 . 4 0 1  

si T A  

1 . 3 2 3  l2'+.202 
1 . 3 7 4  1 3 4 , 6 6 2  
1 . 4 1 4  1 4 3 . 7 2 2  
1 . 4 4 5  1 5 , . I b 2  
1.467 1 6 5 . 6 4 1  
1 .475  17   $ .502  
1 . ~ 7 3  1 8 $ . 3 6 2  
1 .46 -  1 9 i . 2 2 2  
1 . 4 4 2  2 0 3 . 3 6 ~  
1.411 211.',42 

1 . 3 1 4  3?'..571 

1 . 4 J 4  1 4 4 . 2 2 1  
1 .   364 1 7 4 . 3 6 1  

1 . 4 3 5  1 5 4 . 0 8 1  
1 .455 16 : . J 4 1  
1.464 171.H02 
1 . 4 6 4  1 R 3 . 6 h l  
1 . 4 5 3  1 9 3 . 5 2 1  
1 . 4 3 1  2Q.'). 5b1 
1.3Y9 2 1 3 . 2 4 1  

1.3us 1 ? 4 . t ' n 1  
1 . 3 5 5  1 3 4 . 6 6 1  
1.3Y5 1 4 4 . 5 2 1  
1 . 4 2 5  1 5 4 . 3 8 1  
1 . 4 4 5  1 6 4 . 2 4 1  

1 . 4 5 3  1 8 3 . 9 6 1  
1 . 4 5 4  1 7 4 . 1 0 1  

1 .442  1 9 j . 9 2 1  
1 . 4 2 1  2 0 5 . 6 8 1  
1 . 3 8 9  2 1 3 . 5 4 1  

1 .297   125 .100  
1 .   3 4 6  1 3 4 . 9 6 3  
1 . 3 d 6  1 4 4 . 8 7 3  
1 . 4 1 6  154.6HO 
1 .436  1 6 4 . 5 4 0  
1 . 4 4 5  174.40U 
1 . 4 4 4  184.26CI 
1 . 4 3 2  1 9 4 . 1 2 0  
1 .411  20 . i . 980  
1.37Y 2 1 3 . 8 4 0  

VEL2  H F T A  

E C C t  

9 . 4 4 7  
0 . 9 4 3  
0 . 9 4 0  
9 . q 7 v  
n . ~ 3 7  
I1.93b 
0.73h 
fJ. ')37 

0 . 9 4 2  
0 . 9 3 9  

c l . 0 4 2  
0 .045  
0 . 7 4 1  
0 .134  
0 .037  
n . Q 3 6  
' 3 .  q 3 6  

0 .0 3 q  
l .W/ 

0 . Q 4 1  

0.%9 
0 . 9 4 5  

0 .  '43'1 
0.037 
0 . 7 3 h  

0 . Q 3 7  
0.136 

0 . 9 3 3  
0 . 9 4 1  

0 . 9 4 8  
0 . 9 4 4  
0 . 9 4 1  
0 . 4 3 9  
3 . 9 3 7  
0 . 9 3 6  

0 . 9 3 7  
0 . q 3 6  

3.939 
9 . 9 4 1  

0 . 9 4 8  
0 . 9 4 4  
0 . 9 4 1  
0.936 

0.936 
0 . 7 3 6  

0 . 9 3 9  
0 . 9 3 7  

0 . 9 4 1  

ECCE 

0 . 3 4 1  

0 .937  

' ( M I D  

2 . 6 5 7  
2 . 5 1 3  
2 .  3711 
7 . 2 3 3  
2.Q95 

7 .795  
1 . 9 3 5  

0 . Y 7 h  
0 . 1 4 3  
0 . 8 9 9  

2 . 7 0 5  
7 . 5 6 7  
2 . 4 2 9  
?.ZUh 
?.17Q 

n.999 
1.981 

0 . 9 8 4  
1.956 
5 . 9 1 6  

2 . 1 0 0  
2 .567  

7 . 2 8 5  
2 .428  

2 . 1 3 7  
1 . 9 8 7  

0.9R4 
9 . 9 9 8  

0 . 9 5 6  
0 .915  

2 . 6 9 9  
2 . 5 6 6  
2 . 4 2 7  
2 . 2 8 3  
2.136 

0 . 9 9 8  
1 .985  

0 . 9 8 3  
0 . 9 5 5  
9 . 9 1 4  

2.699 
7 . 5 6 5  
2 . 4 2 6  
2.2112 
2 . 1 3 4  

0 . 9 9 8  
1 . 9 8 3  

0.983 

0 . 9 1 3  
0 . 9 5 4  

R H 1  D 

V E L l  AI P M P l  P H I 1  

4 1 . 4 1 7  2 4 . 7 9 6  -i4.261 
4 1 . 4 1 0  1 0 . 9 3 6  - ? 2 . 9 8 6  
4 1 . 4 2 0  1 5 . 1 0 2  - 4 : . 4 3 9  
4 1 . 4 2 1  1 1 . 7 9 2  - 5 t . 0 3 1  
4 1 . 4 2 1  ? . 5 0 2  - , ' : . B R P  
4 1 . 4 2 2  'Y.778 -H7 .413  
4 1 . 4 2 1  - 4 . 0 3 3  * 155.8 '13 
4 1 . 4 2 1  - 5 . 7 8 0  24C.462  
4 1 . 4 2 0  - 1 3 . 5 3 5  / / 7 . 2 8 4  
4 1 . 4 1 9  -1t1.287 L l t . 3 2 5  

4 1 . 4 1 6  2 0 . 5 1 3  4 - i 1 . 5 2 2  
4 1 . 4 1 1  2 1 . 6 4 4  - 2 4 . 7 3 5  
4 1 . 4 1 9  1 6 . 8 0 3  4 - 3 5 . 5 3 1  
4 1 . 4 2 0  11.985 - 5 1 . 3 3 ~  
4 1 . 4 2 1  7.1811 I - 6 = . 4 9 e  
4 1 . 4 2 1   1 . 4 1 U  - ) 1 . 4 1 i  

4 1 . 4 2 1   - 7 . 1 1 5  245 .657  
4 1 . 4 2 1  - 2 . 3 5 5  7 f 1 . 6 6 5  

4 1 . 4 2 0   - 1 l . H b l  : ? 1 . 6 6 4  
4 1 . 4 1 9   - 1 0 . 6 1 2  i l S . 9 5 5  

4 1 . 4 1 6  2 6 . 4 0 3  - 2 1 . 6 9 2  
4 1 . 4 1 7  2 1 . 5 3 7  - 7 5 . 9 3 6  
4 1 . 4 1 9  1 6 . 6 9 7  a - 2 9 . 7 6 5  

4 1 . 4 2 1  7 . 0 8 6  - 6 1 . 7 3 5  
41 .420  1 1 . 8 8 1  - 5 1 . 6 0 s  

4 1 . 4 2 1  2 . 3 0 8  - t 1 . 8 3 0  
4 1 . 4 2 1  -2 .457  261 .307  
4 1 . 4 2 0  - 7 . 2 1 2  245 .332  
4 1 . 4 2 0  - 1 1 . 9 6 3  + 7 3 1 . 3 8 t  
4 1 . 4 1 9  - 1 6 . 1 1 6  2 1 5 . 7 2 3  

4 1 . 4 1 6  2 6 . 2 9 2  4 - 2 1 . 8 6 3  
4 1 . 4 1 7  21.42Y -30 .135  
4 1 . 4 1 9  1 6 . 5 9 1  -40 .001  
4 1 . 4 2 0  1 1 . 7 7 6  - 5 1 . 8 9 1  
4 1 . 4 2 0  6 . 9 8 2  - t k . 0 6 3  
4 1 . 4 2 1  2 .205  -82.19C 
4 1 . 4 2 1  - 2 . 5 5 9  t 26C.949  
4 1 . 4 2 0  - 1 . 3 1 5  245.C08 
4 1 . 4 1 9  - 1 2 . 0 6 7  i ? l . l C S  
4 1 . 4 1 8  - 1 6 . 8 2 0  2 1 4 . 4 9 0  

4 1 . 4 1 5  26.182 - 2 2 . 0 3 5  
4 1 . 4 1 7  2 1 . 3 2 1  - 3 0 . 3 3 6  
4 1 . 4 1 8  1 6 . 4 8 5  I - 4 0 . 2 3 9  
4 1 . 4 1 9  11 .672  - 5 2 . 1 7 5  
4 1 . 4 2 0  b . 8 7 9  - t t . 3 9 4  
4 1 . 4 2 0  2 . 1 0 2  - 8 2 . 5 5 2  
4 1 . 4 2 0  - 2 . 6 6 2  26C.59C 
4 1 . 4 2 0  - 7 . 4 1 7  2 4 4 . 6 8 3  
41 .419  - 1 2 . 1 7 0  23C.832 
4 1 . 4 1 8  - 1 6 . 9 2 4  2 1 9 . 2 5 8  

. 

V E L l   A L P H A 1  P H I 1  

V I ' f F 1  

19 .052  
1 6 .  8 3 7  
1 4 . l i t 2  
1 3 . 2 4 5  
12.129 

1 1 .   1 1  
1 1 . 6 6 0  

1 2 . d ? 3  

1 6 . 1 3 2  
1 4 . 2 5 0  

19 .873  
1 7 . 5 F 4  

1 3 . 7 6 5  
1 5 . 5 2 4  

1 2 . 4 5 5  
1 1 . 7 4 4  
11 .140  
1 2 . 4 3 8  
13 .125  
1 5 . 4 4 8  

1 9 . 8 2 0  
1 7 . 5 4 5  
1 5 . 4 E 1  
1 3 .   1 3 1  
1 2 . 4 3 3  
11.7?6 
1 1 . 7 4 8  
1 2 . ' ~ 6 0  
1 3 . 7 5 8  
1 5 . 4 8 9  

1 9 . 7 t l  
17 .496  
1 5 . 4 3 9  
1 3 . 6 5 7  
1 2  - 4 1 0  
11 .729  
1 1 . 7 5 5  
12 .482  
1 3 . 7 5 1  
1 5 . 5 3 0  

19 .713  
17 .448  

1 3 . 6 6 4  
1 5 . 3 5 6  

1 1 . 7 2 1  
1 2 . 3 E 8  

1 1 . 7 6 4  

1 3 . 8 2 5  
1 2 . 5 0 4  

1 5 . 5 7 2  

V I N F l  

ov  1 

1 4 . 2 9 3  
12 .389  
1 0 . 7 5 2  

9 . 4 6 4  
8.610 
e .261  
8.446 

1 0 . 2 9 0  
9.145 

1 1 . 7 9 8  

15 .013  
13 .033  
1 1 . 2 9 3  

Y .872  
8.1156 
8.323 
8.320 

11 .230  
9 .840  

14 .966  
1 2 . 9 9 1  
11 - 2 5 8  

9 .845  

8 .317  
8.325 
8 .860  
9.866 

11 .264  

1 4 . 9 2 0  
1 2 . 9 5 0  
1 1 . 2 2 3  

9.819 

8 . 3 1 1  
0 .331  

9.893 
11 .298  

1 4 . 8 7 3  
1 2 . 9 0 8  
1 1 . 1 8 8  

9 .792  
8 . 8 0 5  
8.306 

8.893 

1 1 . 3 3 3  
9 .919  

DV1 

8 .843  

a. 839 

8.822 

8.876 

8.337 

i 

I 



TABLE XN. - Continued. TABULAR DATA FOR TRAJECTORIES FROM 1.1 EARTH RADII CIRCULAR 

E C A T E  T l I M t  C V  i 

1 . 2 8 5  
7 .277  

7 . 2 6 7  
7 . 2 7 1  

7 . 2 6 2  
7 .264  

7 . 2 6 4  
7 . 2 6 2  

7 .267  
7 . 2 7 2  

7.28 '  
7 .277  

7 . 2 6 6  
7 . 2 7 1  

7 . 2 6 ?  
1 .262  
7 . ? b i  
7 . 2 6 3  
7 .267  
1 . 2 1 1  

7 . 2 3 4  

7 .?7.. 
7 .27 :  

7 * ? 5 5  
7 . ? b :  
7 . 2 h l  
7 . 2 6 1  
7 . 7 6 '  
7 . i O L  
1 . 7 1 1  

7.2C4 

7.771' 
1 .21 '  

1.24,- 
/ . ? h ;  
7 . ? 0 1  
1 . ? 6 1  
7 .767  
7 . 2 6 1  
7 . 7 7 1  

7 .24 '  
7 .?7 
7 .?h \  
7 . 1 6 :  

7 . 2 0 ;  
7 . 2 6 ;  

7 .261  
1 .?o- 

7 . 2 7 1  
I . 7 r  > 

C b  

PARKING ORBIT  TO 1.1 NEPTUNE RADTI CIRCULAR PARKING ORBIT 

V l i u l ?  ALPlrA2 V t L ?  B t T A  F C C €  9 Y I D  

2 .690  
2.565 
2 .425  

2 . 1 3 3  
2.2R1 

1 .981  
C . 9 9 R  
0 .982  
n . 9 5 3  
0 .Y12  

?.6?9 

2 . 4 2 4  
2 . 5 6 4  

2 . 2 7 9  
i .  1 3 1  
1 .980  
3.Y97 
C.982  
,1.95 3 
0 . 9 1 3  

2 .698  
2 . 5 6 3  
2 . 4 2 3  

2 . 1 2 9  
1 .976  
0 . 9 9 7  
0 . 9 8 1  
0.752 
7 . s n ' ~  

2 . 2 7 ~  

2 . 6 9 1  

2 .427  
? . 5 h 2  

2 .276  
2 .127  
I.C)7h 
n .q9  / 

r . q5  1 
9 .Y81  

1.53tJ 

2 .597  
2 . 2 5 1  
2 .421  
2 .275  
2.12'.  
1 . 4 7 4  
'1.917 
n.c>Eiq 
0.950 
3.907 

? M I 0  

VEL1  ALPHA1 P H I 1  . 
4 1 . 4 1 7   2 1 . 2 1 2  - 3 0 . 5 3 7  
41 .41s   26 .072  -22 .208  

41 .418   16 .378  - 4 0 . 4 7 5  

4 1 . 4 2 0   0 . 7 7 5  - t ~ . 7 ~ 7  
41 .419   11 .567  -52.46C 

4 1 . 4 2 0  1 . 9 9 9  a -81 .915  
41 .420  - 2 . 7 6 5  260.23C 
4 1 . 4 1 9  - 7 . 5 2 1  244 .358  
41 .419  - 1 2 . 2 7 4  23C.554 
41.41H - 1 7 . 0 2 9  119.(126 

4 1 . 4 1 5   2 5 . ~ 6 1  - < ( . 3 a 2  

4 1 . 4 1 8   1 0 . 2 7 1  - 4 c . 7 ~  
4 1 . 4 1 6   2 1 . 1 0 4  4 -3U.14C 

41 .419  1 1 . 4 6 1  -52 .740  
4 1 . 4 1 9  b .671  -61 .062  
4 1 . 4 2 0  1.R9b - f S . Z l S  
4 1 . 4 2 0  - 2 . 8 6 ~  2 5 5 . 8 6 s  

4 1 . 4 1 8  -1? .37H 2SC.Z7F 
4 1 . 4 1 9  - 7 . 6 2 4  4 244 .032  

41 .417  - 1 1 . 1 3 5  i I b . 7 9 5  . 
4 1 . 4 1 5  25.85.1 I - i i . 5 5 7  
4 1 . 4 1 6  21 .995  -3C.945 
4 1 . 4 1 7  l b . 1 6 4  - 6 . . 9 6 2  
4 1 . 4 1 8  11 .356  * - 5 3 . f l 3 t  

4 1 . 4 1 9  1 .792  * - 6 2 . 6 4 6  
4 1 . 4 1 9  6 . 5 6 6  - e i . 3 9 H  

41.41'9 - 2 . 9 7 2  /5Y. ! iOt !  
4 1 . 4 1 9  -1 .72d  ~ 4 3 . 7 C 7  

41 .417  -17.?4C 2 l e . 5 6 3  
41 .418  -12 .483  . 3 f l . C i l  

4 1 . 4 1 5  2 5 . 7 3 9  - t 2 . 7 ? 3  
4 1 . 4 1 b   ? " . 8 8 b  -31.15C 
4 1 . 4 1 7  1b.051 4 -41 .207  
41 .41d  1 1 . 2 5 0  * -5..33C 

4 1 . 4 1 9  I.68rJ -A4 . t i 13  
4 1 . 4 1 9  b.461 - 6 1 , 7 3 7  

4 1 . 4 1 9  - 3 . 0 7 6  259 .145  
41.1.19 -7 .832  4 2 4 3 . 3 t 1  
4 1 . 4 1 3  - 1 1 . 5 8 8  2~9.774 
41 .417  - 1 1 . 3 4 1  2ln.3.31 

41 .414  25 .627  - ~ i . 9 1 C  

41 .417  12 .95 ( '  -41 .452  
4 1 . 4 1 6  2d .777  + -31 .357  

4 1 . 4 1 8  11 .144  - 5 3 . 6 2 3  
4 1 . 4 1 9  h .350  -L,C.O7E 
4 1 . 4 1 9  1 .583  - F 4 . 3 @ 3  

4 1 . 4 1 3  - 1 . 9 3 7  2 4 3 . 0 5 6  
4 1 . L 1 9  - 1 . 1 8 3  4 2 L r . i C 2  

4 1 . 4 1 8  - 1 2 . 6 9 3  224 .447  
41 .417  -17 .453  71d . lCC 

d E L 1  ALPHA1 PHI1 
4 

V I Y F l  

19 .660  
1 7 . 3 9 9  
1 5 . 3 5 4  
1 3 . t 3 0  
12 .367  

11 .772  
1 1 . 7 1 4  

1 2 . 5 2 7  
13 .858  
1 5 . 6 1 4  

1 9 . t C 7  
17.350 
15 . ' ; 12  

1 2 . 3 4 5  
13 .597  

11 .707  
11 .781  
12 .550  

1 5 . 6 5 6  
13.  ,193 

1 9 .  a53 
1 7 .  3 i l  
1 5 . 1 6 9  
1 3 . 2 6 3  
1 2 . 3 2 4  
1 1 . 7 0 1  
11. 751 
12.',73 
13.S27 
1 5 . 6 5 9  

19.5co 
17 .253  
15 .127  
13.'1?0 
12.   303 
1 l . oS5  
1 1 . Y C O  
1 2 . 5 5 7  
1 3 . ' J t 2  
15.142 

19 .446  
17 .2C4  

13 .457  
12 .282  

I l . i l l  
l l . b E 3  

12.c.22 
13.958 
1 5 . 7 8 5  

v I "F1 

15.1 e5 

D V l  

14.026 
12 .866  
11.153 

9.766 
8 .789  
8.301 
8.344 
8.911 
9.5'46 

1 1 . 3 6 7  

14 .779  
12 .815  
1 1 . 1 1 9  

9 .739  

8 .276  
8.173 

8.Y28 
8.350 

9 . 9 7 3  
11 .402  

14 .732  

1 1 . 0 8 4  
12 .783  

9.713 

8.291 
8.357 
8.946 

10 .031  
1 1 . 4 3 8  

14 .685  

1 1 . 0 4 9  
12 .742  

9 .687  

8.2Hb 
0 . 7 4 1  

8 . 3 6 5  

10 .028  
8.964 

1 1 . 4 7 3  

14 .630  
12 .701  
11.015 

Y.661 
8. 725 

8 . 3 7 2  
8.282 

8.983 
10 .056  
11 .509  

D V 1  

8.757 



''I, , 

7 . 2 t i '  

I . > /  
1 . ' h .-I 

I . - t z c 4  

1 .? '> I 
1 . 2 6  
I .  ' I ,  

7.2.;. 
7.,5: 

/.!71 

7 . ? n r  
I . 2 7 3  
1 . 7f :  <' 
1 .  >I14 

I . ? 5  1 
7 . > 1 7 ?  

1 . " 6 '  
I .  7 6 '  

7 . 2 6 "  
7 . ? 7 ^  

7..'a7 
7 . ? 7 4  
7 . 7 '> t 
7.26:  
1 .?51  

7 . l h i .  
7 .25 :  

7.76l 
/ . ? e >  

7.?7C 

7 . 7 d 1  

7 . 2 h ~ '  
I .? 1'4 

7 . 2 6 1  
7.?h; 
7 . 2 5 s  
7.261 
1 .762  
7 . ? b >  
1 . 2 7 ! .  

c v  2 

0 ?.+ 1 t r l  

2.696 
2 .561  

2 . 7 7 3  
2.41'4 

2 .124  

9 .197  
1.972 

0 .980  
p. 049 
3.,406 

2 . 6 9 6  
?. 56n 
7 . 4 1 8  
7.272 
2 .122  

1.196 
1.979 
13.94F 
3 .405  

2.695 
2.55'3 
7 .417  
?. 7 7 0  
? . 1 2 1  

0 . 9 9 6  
1.367 

1 .970  

0 . ~ 7 7  
n .q48  
9 . 9 0 4  

2.694 
2 .558  

2 .769  
7.415 

? .116  
1 .365  
0.996 
9.978 
0 . 9 4 7  
0 .903  

R M I O  

V E L l  ALPhA1 PHI1 
* 

41.414  25.516 -23 .ooe  
41.416 2C.667 - ? l a 5 6 5  
41 .417  15 .842  -41 .701  
4 1 . 4 1 8  11 .037  -53.915 
41.418 b .251  3 - ( t . 4 2 1  
4 1 . 4 1 9  1 .47$  -H4.75? 
4 1 . 4 1 1  -7.285 t ?5P.41$ 
41 .418  -8 .042  i42.73C 

41 .416  -17.560 2 1 7 . b t E  
41.41d -12 .799  4 225.171 

t 

41.414  25 .403  3 -22 .269  
41.416 211.557 - 3 1 , 7 7 5  
41 .417  1',.734 -41 .951  
41 .418  1 ~ 1 . 9 3 1  - 5 r . 2 1 7  
41 .418  h . 1 4 5  -6P.766 
41 .419  1 . 3 7 3  - t 5 . 1 2 6  
41 .419  -3 .390  4 250.055 
41 .418  -0.147 242 .405 
41 .417  -12 .905  2 2 t . 8 9 4  
41 .416  -17.667 2 1 1 . 6 3 7  

41 .414  25.291 * -23 .445  
41.416 2.".448 -?1 .986  
41 .417  1 5 . 6 2 6  4 -42.2Ci 
41.418  1'1.824 -54 .517  
4 1 . 4 1 9  (l.039 -6S.112 
41 .410  1 . 2 b 7  -E5.500 
41 .418  -3 .492  257.69C 
4 1 . 4 1 8  -!i .253 ~ 4 2 . 0 7 9  
41 .417  -13 .011  i 2 t . b l e  
41 .416  -11 .775  2 1 7 . 4 0 6  

4 1 . 4 1 4  25 .179  -;3.63C 
41 .415  2 9 . 3 3 1  -32 .198  
4 1 , 4 1 7  15 .517  -42 .455  

41 .418  5 .933  -69 .461  
41 .418  1 . 1 6 1  -H5.874 
4 1 . 4 1 8  -3 .601  251.325 
41 .418  -8 .359  t 141.753 
41 .417  -13.11H 22d.342 
41.416 -17.H83 2 1 7 . 1 7 t  

4 1 . 4 1 7   l n . 7 1 6  4 -54.818 

V E L l  A L P H A 1  P H I 1  

v I ' .F1  

19 .353  
17 .155  
1 5 . 1 4 3  
1 3 . 4 t 4  

1 1 . 6 8 4  
12 .262  

11 .821  
1 2 . 5 4 6  

15.H29 
14.C33 

1 9 . ? ? 9  
17 .1Cl  
15.1C1 
13 .432  
12 .241  
1 1 . 6 7 9  
11.832 
12 .671  
14 .069  
15 .873  

19.286 
17 .558  

13 .   359  
15.' '59 

11.674 
12 .221  

11. e44  
12.657 
14.1C6 
15 .917  

1 9 . 2 2 2  
17.C10 
15 .017  
1 3 . 3 t l  
12 .2c2  
11 .670  

12 .123  
14.142 
15 .961  

VINFl 

1 1 . e 5 5  

o v  1 

14 .591  
12.659 
10.981 

9.635 
8.710 
8.278 

1C.085 
9.002 

11 .545  

14 .544  
12.618 
10.Y46 

9.610 
8.694 
8.274 
8.388 

10.114 
9 .021  

11 .582  

14.497 
12.577 
10.912 

9.584 
8.679 
8.271 
8.397 

10.143 
9.041 

11 .619  

14.450 

10.M7M 
9.559 
8.664 
8.268 
8.405 

10.172 
9.060 

11.656 

D V 1  

8.380 

12.536 



TABLE XIV. - Continued. TABULAR  DATA FOR TRAJECTORIES FROM 1 . 1  EARTH  RADII  CIRCULAR 

PARKmG ORBIT TO 1 . 1  NEPTUNE RADII  CIRCULAR  PARKING  ORBIT 

C V  i 

7.27'0 
7 .?71 

7.26' 
7.267 

7 . 2 6 1  
7 .261 
7.26c 
7.265 
7 . ? 6 $  
7.275 

7 . 2 8 1  
7 . 2 7 4  
7.?ht i  

7.761 
/ . ? h 4  

7.761 
7.761 

7 . ? 6 ?  
7.267 
7 .272 

7 . ? Y l  
7 .?7? 

7.754 
7 . 2 6 6  

7.251 
7 . i b C  
7 . 2 0 1  

7.767 
7.262 

7.27' 

7 . ? d i  
7.273 
1.267 
7 . 7 6 ?  

7 .26r  
1 .761 

7 .264 
/ - 2 0  1 

7.767 
7.?77 

7.772 
7 . 2 8 i  

7 . ? 6 ?  
7 .261 

7.?6:. 
7 . 2 6 i  
1.261 

7 .261 
I . 2 6 ?  

7 . 2 7 2  

I > V  i 

V I V t 2  

4.169 

4.079 
4.1U0 

4.03P 
4.006 

4 .  Sb9 
4 . 0 1 3  

4.148 
4.114 

4 . l d 4  
4 . 1 4 1  
4. IUH 
4.Ud4 
4.009 
4 .  U6h 
4.0bE 
4.06D 
4.152 
4.133 

4 .   I 6 1  

4 .  l u 5  
4.13Y 

4.007 
4.tJ6Z 

4.Cb2 

4.n77 
4.U06 

4.132 
4.131 

4 . 1 ~  

4.136 
4.  It13 
4."79 

4 . c b ?  
4.305 

4.1.77 
4 . -1 6 4 

4.1u9 
4.132 

4.176 
4.134 
4.131 
4.i.17 
4.rJ63 

4.C63 
4:1 / A  

4.rJY') 
4.131 

v I L I F ?  

4.1 I n  

4.'?J8 

ALPPA7 

13.170 
12.579 

13.311 

1 3 - 3 d U  
13.416 

l j . 2 6 n  
13.053 
12.755 
12.362 

12.049 
12.284 
I L . 4 6 7  
12 .589 

12.634 
LL.647 

12 .536 
lL.352 

11.693 
1 ~ . C 7 3  

10 .787 

11.283 
11.424 

1 1 . 4 2 3  
11.4Y3 

i 1 .  3uO 
11.1EZ 
13.680 
13.463 

v. 52 7 
9.849 

I5.OY6 

i j . 3 ~ 9  

11.066 

1u .260 
13 .34 r )  
10.332 

l \ j . P 1 2  
111.224 

Y.687 
9 . 2 4 2  

d.271 
8.63h 

9.OY') 
6.914 

9.1YC 

Y .C69 
3.1H3 

d.642 
3.494 
5 . @ l h  

A L P t ! A 2  

VEL2 B E T A  

1.347  142.303 
1.304  132.440 

1.402  162.020 
1.379  152.160 

1.414  171.880 

1.408  191.600 
1.416 181.740 

1.389 201.460 

1.323  721.180 
1.361  211.320 

l.Zd3 l29.rJ22 
1.329 138.882 
1 . 3 6 5  14b.742 
1.391 156.602 
1 .401 168.462 
1.412 17a.322 
1.408 1R3.182 

1.368  207.902 
1.393  198.042 

1.333  711.762 

1.278  129.321 
1.324 13Y.182 
1.365 14'3.042 

1 .431 16t7.761 
1.3B5 15d.YO1 

1.400 17n.621 
1.401 18ti.481 
1.360 198.341 

1.327  21d.041 

1.274  129.621 

1.352  14'2.341 
1.320  13').48l 

1 . 3 d 0  15') .201 

1.401  174.921 
1.350  188.781 

1.356 2 0 r . 5 0 1  
1.331 1918.641 

1.321  218.361 

1.271  174.923 
1 . 3 i 6  1 3 9 . 7 8 ~  
1.351 14'1.640 
1 . 3  16 159.503 
1.391 16'9.360 

1.791 19').OtlU 
1.376 19g.940 

1.315 ?18.660 
1.351 7030. 80U 

1.362  2nu.201 

1.396  lhq.ra61 

1.3')b  179.220 

V t L 2  dETA 

E C C E  

0.945 
0.942 

0.937 
0.939 

0.936 
0.936 
3.936 
0.938 
0.943 
0.943 

0 .941 
0.  943 
0.940 
0.938 
0.936 
0.936 
0.936 
0.937 
0.939 
0.942 

O.C)47 
0.943 
0.94Q 
0.73t: 
0.936 
0.936 

0.937 
0.934 

0.939 
0.942 

0 .443 
3.946 

3.940 
0.738 
0.936 
0.976 
r1.936 
0.937 
0.93')  
0.942 

0 .943  
0.946 

0.940 
0.937 

0 - 9 3 6  
0.936 

0.936 
a .  937 

0.q42 
0 .  940 

E C C E  

R M I D  

2.474 
2.613 

2.331 
?. 183 
2.032 
0.999 
0.989 
0.964 
0 .976 
0 .   q76  

2.462 
2.525 
2.383 

2.087 
2.237 

0.994 
1.934 

0.974 

rJ.895 
0.941 

2.661 
2.524 
2.382 
2 -235 
2.085 

0.994 
1.932 

0.973 
0.940 
q.893 

2.660 
2.523 
2.380 
2.233 
2.083 

0.993 
1.930 

0.973 
0.939 
0.892 

2.522 
2.661) 

2.37'3 
2.732 

1.928 
3 .993  
0.972 
0 .938 
0.R91 

R Y I D  

2.081 

VELl  ALPHAl 4 P H I l  

41.416 22.700 1 -27.830 
41.417 11 .862 -27.222 
41.418 13.047 -48.528 

41.419 3.472 - 7 7 . 7 1 0  
41.419 8.251 4 - t2 .085 

41.419 -1.294 4 265.404 
41.419 -6.053 245.068 

41 .411 -15.564 Zii.346 
41.418  -10.808 4 234.563 

41.416  -20.328 4 212.218 

41.415  24.401 4 -24.899 
41 .416 19.562 4 -23.721 
41.418 14.740 + -44.303 
41.418 Y.938 4 -C7.046 
41.419 5.154 -72.043 
41.419 0.384 - t r . 6 3 6  

41.418 -9.133 239.415 
41.419 -4.311 4 254.666 

41.416 -18.650 + 215.569 
41.418 -13.889 226.39C 

41.415 24.297 -25.084 

41.417 14.632 -44.562 
41.416 19.453 -33.938 

41.419 5.049 -72.395 

41.419 -4.482 754.31c 
41.419 0.279 4 -k5.CC8 

41.418 -3.238 235.102 
41.417 -13.995 4 226.120 
41.416 -18.757 4 215.348 

41.415  24.185 -25.269 

41.417  14.525 + -44.822 
41.416  1Y.344 -74.156 

41.418  9.726 4 -51.663 

41.419  0.174 4 -€S.3RC 
41.419  4.944 -72.749 

41.419  -4.587 223.954 
41.418  -9.343 2?U.789 

41.414  -18.865 4 215.128 
41.417  -14.101 * 225.863 

41.415  24.074 4 -25.45t 
41.416  1Y.235 -34.376 

41.418  9.619 -57.975 
41.417  14.417 -&5.085 

41.419 0.069 4 -09 .754 
41.418 -4.692 153.598 
41.418 -9.449 4 1?8.477 
41.417 -14.208 225.559 
41.416 -18.973 4 214.9C7 

VELl  ALPHAl 4 P H I l  

I 

I 

4 

41.41n  0.832 4 -57.354 

t 

41.418  4.838 - i 3 . 1 0 5  

4 

V I N F l  

18.073 
15.954 
14.119 
12.6S7 
1 1 .  e42 
11.676 

13.355 
12.225 

17 .OC6 
15.C36 

16.672 
18 .Rt7  

14.725 
13.141 

11.651 
1 2 . 0 t 9  

11.954 
12.921 
14.414 
16 .283 

18.815 
16.625 
14.685 
13.111 
12.052 
11.650 

12.948 
11.568 

14.4k2 
16.328 

18.763 
16.578 
14.645 
13.081 
12.036 
11.649 
11.9e3 
12.917 
14.450 
16.373 

18.710 
16.531 
14.6C5 
13.052 

11.649 
12.020 

11.958 
13.CC5 

16.419 
14.529 

V I N F l  

D V 1  

13.444 

10.153 
11.649 

9.041 
8.395 
8.272 

9.581 
8.682 

12.533 
10.893 

14.132 
12.251 
10.640 

9.383 
8.565 
8.254 
8.478 
9.213 

10.390 
11.924 

12.211 
14.086 

10.608 

8.552 
9.360 

8 .253  
8.489 

10.420 
9.234 

11.961 

14.041 

10.576 
12.171 

9.337 

8.253 
8.540 

8.500 

10.451 
9.256 

12.000 

13.996 
12.132 
10.543 

9.314 
8.528 
8.252 
8.511 

10.482 
9.278 

12.038 

OV1 



C V  2 

7 .275  
7 . 2 7 2  
7 . 2 6 6  
7 . 7 6 2  
7 .   i b l :  
7 . 2 5 5  

7 . 7 h 2  
i . l b C  

7.2663 
7 . 2 7 ;  

7 .77 '9  
7 . 2 7 2  
7 . 2 6 5  
7 .?6 !  
7 .26 ' ;  
7 . 2 5 ;  

1 . ?h?  
7.261:  

7 . ? 6 t  
7 . 2 7 ;  

7 . 2 1 2  

7 . ? 6 6  
7 .77  1 

7 . 2 b C  
7 . 2 6 2  

7 . 2 5 ;  

7 . 2 h 2  
7.2hC 

7 . 7 6 6  
7 . 2 7 1  

7 . 2 7 t  

7 . 2 b t  
7 . 2 1 1  

7 . 2 6 2  
7 . 7 5 s  
7 . 2 5 s  
7.2bC 

7 .?bC 
7 . 2 6 2  

7 .277  

7 . 1 7 1  
7 . 7 7 s  

7 . 2 6 5  
7 . 2 6 2  
7 .255  
7 . 2 5 5  
7 J b C  

l b . b 5  7 . 2 6 2  
I / . Y l  7 . 2 t c  
l ~ . > l  7 . 2 7 2  

4 .114  d7.r(O? 
4 . 1 3 2  87.634(, 
/,.CY I 3 7 . 4 5 4  t 

4 .?75  $ 7 . 3 . 1 4  I 

4 . l b 1  3 7 . 2 6 2  t 

4 . 9 b l  8 1 . 3 ? 5  
4.C>7 b 7 . 2 5 1  

4 . 0 7 5  d 7 . 4 7 5  
4.0L29 67 .637  
4 . 1 3 1   8 7 . 8 4 7  

4 .112  Y d . 7 3 5  
4 . 1 3 q  119.021 
4 . 2 9 7  4 7 . d ' j l  I 

4 . , i 1 4  d l . 7 2 4  t 

4.i ;bO 6 7 . 6 5 5  I 

4.9,,5 t I 7 . 6 4 h  I 

4. i ;u? d 7 . 1 0 1  . 
4 . 0 / 5  8 7 . 8 2 0  

4 . 1 3 1   A 4 . 2 4 3  

4 . 1 7 3  d 8 . 6 1 4  
4 .129  d 9 . 4 0 9  
4 .096  Yd .?35  I 

4 . C l ?  IY.111 I 

4 .05 ' )  f i t i .C't4 I 

4 . 3 > 4  U0.03R t 

4 . 0 6 0  8 9 . 0 9 3  * 
4.U74 nR.212  
4 . 3 9 3  M8.392 
4 . i 3 l  F!*.b28 t 

4.lbA 8 8 . 7 8 5  
4 . 1 2 7  t IH.78h 
4 .094  H H . 6 1 6  

4 . 3 9 4  Y + . ( J O l  U 

4 . 0 7 1  (19.495 
4 . 0 > 8  8R.43d  
4 . ~ 5 4  8 8 . 4 2 6  
4 .059  0 8 . 4 d 2  
4 . 1 7 4  fJH.631 

4 .131   M9 .313  
4 . 3 ~ n   8 8 . 7 7 9  

4 . 1 6 7   8 1 . 3 5 4  I 

4.033  dR.YY4 
4 . 1 2 5   H 9 . 1 6 0  

4 . 0 1 0   d R . 0 7 7  
4 . 0 5 7   6 8 . 8 1 4  
4.053 rJa.811 

4 .074  a8.9863 t 

4.n9r l  8 9 . 1 6 3  t 

4 .137  8 9 . 4 0 1  

4 .359  8 8 . 8 6 8  t 

7 . 0 4 9  
7 . 4 2 7  
7 .735  

J .C42 
7 . 9 4 1  

8.S363 
1 . 9 1 6  

7 . 3 u 3  
1 .675  

6 . 7 9  I 

5 .  R O R  
0 . 2 2 3  
0 . 5 6 1  
6 . 7 d 7  
6 . 8 9 7  
6 . 8 9 3  
b.763b 
b. 5 1 Q  
6 . 1 1 4  
'1 .5b9 

4 . 5 7 7  

3 . 3 9 2  
5.g25 

5 . 6 3 1  '1. 1 5 8  
5 . 7 5 4  
5 . 6 2 0  
3 . 3 4 8  
4 . 9 2 9  
4 . 3 5 0  

3 .347  

4 . 2 2 9  
5 . 8 3 4  

4 . 4 9 3  
4 .6U4  
4 . 6 2 0  
4 . 4 7 9  
4 . 1 9 1  
3 . 7 4 8  
5 .135  

2 . 1 3 0  
2 .652  
3 . 0 7 4  
3 . 3 5 6  
3 .495  
3 .497  
3 . 3 4 3  

2 . 5 7 2  
3.C40 

1.9;15 

V I N I - 2  P h l 2  ALPkAZ 

V I N F 2   P k 1 2  ALPHA2 

VEL2  C E T B  

1 . 2 6 9  l b ~ . ? 1 9  
1 . 3 1 5  14 ' . . 979  
1.347 1 4 ? . 9 3 9  
1 . 3 7 2  1 5 i . 7 9 ' i  
1 .3d7  l b ' l . h 5 9  
1 . 3 ) L  17 '4 .517 
1 . 3 d o  18 . f .37Y  
1 . 3 1 1  1 9 7 . 2 3 9  
1 .346  201.0'49 
1 . 3 1 1  217 .75Y 

1 . 2 6 7  1 3 7 . 5 1 8  
1 . 3 1 0  14 . j . 378  

1 . 3 6 9  lho.( '9h 
1 . 3 4 5  1 5 ' . ? 3 8  

1 . 3 d 3  1 6 4 . 9 5 8  
1 . 3 8 8   1 7 ' f . 8 1 8  
1 . 3 6 3  1 8 9 . b l b  
1.367 1 9 4 . 5 3 8  

1 . 3 0 7  2 1 7 . 2 5 0  
1 . 3 4 2   2 0 4 . 7 9 n  

1.265  13:1.817 
1.33> 14 ' ) .577  
1 . 3 4 2  1 5 1 . 5 3 7  
1. 366 16'1.397 
1 . 3 8 1  1 7 0 . 2 5 7  
1 . 3 d 5  l H ' I . 1 1 7  

1 . 3 6 4  19Y.637  
1.37Y I n s . 9 1 1  

1 . 3 3 9  2 0 Y . 6 9 1  
1 . 3 0 4  2 1 9 . 5 5 7  

1.264 1 7 1 . 1 1 6  
I .  307 1 4 0 . 9 7 6  
1 .341  15rJ.836 
1 . 3 6 4  1 6 3 . 6 9 6  
1 . 3 7 0  1 7 0 . 5 5 b  
1.382 1 8 b . 4 1 7  
1 . 3 7 7  1 9 2 . 2 7 6  
1 . 3 6 1  2 @ 0 . 1 3 b  
1 . 3 3 6  20 '9.996 
1 . ~ 2  719.856 

1 . 2 6 4   1 3 1 . 4 1 6  

1 . 3 4 0  1 5 1 . 1 3 6  
1 .363  1 6 0 . 9 9 6  
1 . 3 1 7  1 7 0 . P 5 b  
1.381) lH(1.716 
1 . 3 7 5  19U.576  
1 . 3 5 9  70'). 4 3 6  
1 . 3 3 4  2 1 3 . 2 9 6  
1 . 2 9 9  22.3.156 

VEL2  SETA 

1 . 3 0 7   1 4 1 . 2 1 6  

ECCE 

0 . 9 4 6  
0 . 9 4 1  
9 . 9 4 0  
0 . 9 3 7  
0 . 7 3 6  
0 . 9 3 6  
3 .936  
0 . 9 3 1  
10.949 
0 . 9 4 3  

0 . 9 4 6  
9 . 0 4 2  
3 .940 
0 .q37  
0 . 9 3 6  
0 . 9 3 b  
0 . 9 3 h  
0 . 1 3 7  

9 . 9 4 3  
0 . 9 4 0  

0 . 9 4 6  
9. 9 4 2  

0 . 9 3 7  
0 . 9 3 9  

0 . 9 3 6  
0.  9 3 6  
0 . 9 3 6  
0 .937  
0 . 9 4 0  
0 . 9 4 3  

0 . 9 4 6  
0 . 9 4 2  
0.439 
7 . 9 3 7  
0 . 9 3 6  
0 . 9 3 6  
0 . 9 3 6  
0 . 9 7 8  
0 . 9 4 0  
0 . 9 4 3  

0 .946  
0 . 9 4 2  
0 . 9 3 9  
0 . 9 3 7  
0 . 9 3 6  
0 .936  
0 . 9 3 6  
0 .938  
0 .940  
0 . 9 4 3  

kCCE 

R Y I  0 

2 . 6 5 9  
2 . 5 2 1  
2.37H 
2 . 2 3 9  
2.07'3 

9 . 9 9 3  
0 . 9 7 2  
0 .937  
O. f l90 

2 . 6 5 8  
2 .520  
2 .376  
2 . 2 2 3  
2 . 0 7 7  

0 .992  
1.000 

0 . 9 7 1  
0 . 9 3 6  
0.  H89 

2 . 6 5 7  
2.51"  

2 .227  
2 . 3 7 5  

2 .075  

0 .992  
1 .000  

0 . 9 7 0  
0 .935  

I .no0 

0 . 8 8 7  

2 .657  
2.51R 
2 . 3 7 3  
2 .225  
2 . 0 7 3  
1 . 0 0 0  
0 .992  
0 . 9 7 3  
0 . 9 3 4  
0.H86 

2 . 6 5 6  
2 .517  
2 . 3 7 2  
2 . 2 2 3  
2 .071  

0 . 9 9 1  
1 .ooo 

0.96'4 
0 . 9 3 3  
0 .  R85 

R M I D  

V E L l   A L P H A 1  P H I 1  \ ' I r iF I  

4 1 . 4 1 4  2 5 . 9 6 2  - 2 5 . 6 4 6  1 8 . 6 5 8  
4 1 . 4 1 h  19 .122  - 2 4 . 5 9 8  1 6 . 4 8 4  
4 1 . 4 1 7  1 4 . 3 0 9  - 4 5 . 3 4 9  1 4 . 5 6 5  
4 1 . 4 1 8  9 .513  - 5 t . 2 8 5  1 3 . 9 2 2  
4 1 . 4 1 8  4 - 7 3 2  4 - 7 3 . 4 6 2  12 .0C4  
4 1 . 4 1 8  -U .037  20S.81C 1 1 . 6 4 8  
4 1 . 4 1 8  -4 .707  2 5 3 . 2 4 1  1 2 . ' ! 1 3  
4 1 . 4 1 8  -Y .555  i 3 t . 1 6 4  1 3 . 0 2 4  

4 1 . 4 1 6  -19.081 2 1 4 . 6 8 7  16 . /165  
41 .417  - 1 4 . 3 1 5  2 2 5 . 3 3 6  1 4 . 5 6 7  

4 1 . 4 1 4  2 3 . 8 5 0  - , ! . E 3 5  18.6CS 

4 1 . 4 1 7  1 4 . 2 0 1  -G5.615 1 4 . 5 2 6  
4 1 . 4 1 6  1 9 . 0 1 5  -34.82 ' :  1 6 . 4 3 7  

41 .41R 9 . 4 0 6  -5 t i . 605  1 2 . 9 9 3  
4 1 . 4 1 8  4 . 6 2 6  a - i j . 8 2 1  1 1 . Y e 8  
4 1 . 4 1 8  - 0 . 1 4 3  a 7 6 5 . 4 9 4  l l . h 4 9  
4 1 . 4 1 8  -4 .903  i 5 2 . 8 8 4  1 2 . 0 2 9  
4 1 . 4 1 8  - 9 . 6 6 2  2 3 7 . 8 5 1  1 3 . 0 6 3  
4 1 . 4 1 7  -14 .422  225.073 1 4 . t C 7  
4 1 . 4 1 6  -19 .19d  2 1 4 . 4 6 t  1 6 . 5 1 2  

4 1 . 4 1 4  23 .738  - 2 t . 0 2 5  1 8 . 5 5 3  

4 1 . 4 1 7  1 4 . 0 9 2  -45 .88 :  1 4 . 4 8 7  
4 1 . 4 1 6  1H.905 4 - 3 5 . 0 4 4  1 6 . 3 5 0  

4 1 . 4 1 8  9 .298  - 5 e . 9 2 3  1 2 . 9 6 4  
4 1 . 4 1 8  4 . 5 1 9  - 7 4 . 1 8 3  1 1 . 9 7 3  
4 1 . 4 1 8  -0.24Y 2 6 5 . 1 1 5  1 1 . 6 4 9  
4 1 . 4 1 8  - 5 . 0 1 0  2 5 2 . 5 2 1  1 2 . 0 4 5  
4 1 . 4 1 7  - 9 . 7 6 8  2 3 7 . 5 3 9  1 3 . 0 5 3  
4 1 . 4 1 7  - 1 4 . 5 3 0  i i 4 . 8 1 C  1 4 . 6 4 6  
4 1 . 4 1 6  -1Y .299  I 2 1 4 . 2 4 7  1 6 . 5 5 8  . 
4 1 . 4 1 4  2 3 . 6 2 6  - 2 t . 2 1 6  l 8 . 5 C 1  
4 1 . 4 1 6  1H.795  - 3 5 . 2 7 0  1 6 . 3 4 3  

4 1 . 4 1 7  Y .191  -5 '4 .243 1 2 . 9 3 5  
4 1 . 4 1 7  1 3 - 9 8 4  - 4 t . 1 5 3  1 4 . 4 4 7  

4 1 . 4 1 8  4 . 4 1 3  - 7 4 . 5 4 3  1 1 . 5 5 8  
4 1 . 4 1 8  -0.3S5 2 6 8 . 7 3 1  1 1 . 6 5 0  
4 1 . 4 1 8  - 5 . 1 1 6  2 5 2 . 1 6 9  1 2 . 9 6 2  
41 .417  - 9 . ~ 7 5  2 3 7 . 2 2 7  1 3 . 1 2 2  
4 1 . 4 1 7  - 1 4 . 6 3 8  2 2 4 . 5 4 8  1 4 . 6 8 6  
41 .415  - 1 Y . 4 0 8  4 2 1 4 . 0 2 7  1 6 , 6 0 5  

I 

4 1 . 4 1 4  2 3 . 5 1 4  - 2 6 . 4 0 9  1 8 . 4 4 8  
4 1 . 4 1 6  1 8 . 6 8 5  -35 .497  1 6 . 2 9 7  
4 1 . 4 1 7   1 3 . 8 7 5  4 - 4 6 . 4 2 4   1 4 . 4 ~ 8  

4 1 . 4 1 8   - 0 . 4 6 2  I 2 6 0 . 3 5 7   1 1 . 6 5 1  

4 1 . 4 1 7  9 . 0 8 3  - 5 9 . 5 6 4  1 2 . 9 0 7  
4 1 . 4 1 8  4 .305  -14 .9LC 1 1 . 9 4 3  

4 1 . 4 1 8  - 5 . 2 2 3  2 5 1 . 8 1 1  1 2 . 0 7 9  
4 1 . 4 1 7   - 9 . 9 8 3  236 .915   13 .153  

4 1 . 4 1 5   - 1 Y . 5 1 7  I 21?.8Ce  16 .6C2 

V E L l   A L P H A 1  P H I 1  V I N F l  

4 1 . 4 1 6   - 1 4 . 7 4 b  224 .286   14 .726  

DV1 

1 3 . 9 5 0  
1 2 . 0 9 2  
1 0 . 5 1 1  

9 . 2 9 1  
8 .516  
8 .252  
8 . 5 2 3  

1 0 . 5 1 3  
9 .300  

1 2 . 0 7 7  

13 .904  
12 .053  
1 0 . 4 8 0  

9 .268  
8 .504  
8.252 

9 .323  
8.535 

1 0 . 5 4 5  
12 .115  

1 3 . 8 5 9  
1 2 . ~ 1 4  
10.448 

9.246 
8.493 
8.253 
8 .547  

10 .577  
9 .345  

1 2 . 1 5 5  

1 3 . 8 1 4  
1 1 . Y 7 4  
10 .416  

9 . 2 2 4  
8 .481  
8.253 
8.560 
9 .369  

1 0 . 6 0 9  
12.194 

11 - 9 3 5  
1 3 . 7 6 8  

10 .385  
Y. 202 
8.470 
8.254 
8.573 
9 .392  

1 0 . 6 4 1  
1 2 . 2 3 4  

OV1 



TABLE XIV. - Continued. TABULAR DATA FOR  TRAJECTORIES  FROM 1.1 EARTH RADII CIRCULAR 

l l O C 2  
1 7  

1 1 0 5 2  

1 
1 

I 
1 

1 
1 

1 
1 
I 
1 

I'V 2 

7.2h5 
7 .271  

7 . 2 6 1  
7.255 

7 . 2 6 r  
7.25; 

1.26; 
7. 26i 

7.27.1 
7 . ? 7 1  
7.261 
7 .254  
7.255 
7 . 2 5 2  

7.272 
7.?6L 

1.27P 

7 . 2 0 1  
7.26< 

7.254 
7.255 
1 . 2 b ~  

l . ? h l  
7 .262 

7.77: 

7 .277 
7 . 7 7 c  
7.2h7 
7 . 2 6 1  
7.?55 
7.72: 

7 . 2 6 i  
7 . 2 h i  

7 . 2 5 1  
7.27' 

c v 2  

PARKWG ORBIT  TO 1.1 NEPTUNE RADTI CIRCULAR PARKING ORBIT 

V I U t Z  

4.332 
4.124 

4 . ? b >  
4 ..- . v ~6 
4.L.53 

4.030 
4 . '3 7  4 
4.LJP 

4.104 
4 . 1 2 3  
4.363 

4.352 
4.d36 

4.UYc) 
4.133 

4 . 1 0 3  
4.330 
4..168 

4.027 
4.G25 

4.774 
4.057 

4.107 
4.154 

4.163 
4 .   122  
4. c w  

4.;,a 

I 

aLPPA? 

1.479 

2 .226  
1 .927  

L. 3  74 
2 . 3 7 7  
2 .214  
1.BYT' 
I .  4 0 4  

-u .477  
U.631 
I .  194 

1.756 
1 . 2 h l  

l . nbB  
. I .  39  1  

-J .821 

- 1 . 4 8 7  
- , J .  56fJ "I. cu5 

'J.77 3 
J . ? b ?  -J. 3 4 4  

- 'J.Y14 
-u .658  

-1.h5tJ 

- 2 . 6 2 5  
-1.Y*5 
-1 .455  
-1.12.1 
-LJ.q39 
-L.Y2c) 
-1 .116  
-1 .435  

- 2 . R 3 5  

ALPFA2 

- 2 . ~ 5 1  

V E L 2  t \ E T A  

1 .3d7  141.57> 
1 .33Y 151.43'1 
1.362 101 .295  
1.375 171 .155  
1.37') 181 .315  
1.373 1918.875 
1 . 3 5 7  204 .73>  
1 .332  710 .53>  

1 . 2 1 ~ 6  132.fJ14 
1.307 141 .074  
1.367 161 .594  

1.379 19! .314 
1.375 171 .454  

1.37; 191 .174  
1 .331  219.8'34 
1 . 2 3 7  22u.754 

1.267 132.   313 
1.349 15i. 6 3 3  
1.302 161. d 3 3  

1 . 3 l U  181.615 
1.373 171.753 

1.336 201 .333  
1 .371  191 .473  

1 .237  221 .053  
1 .331  711.19-3 

I.2bY 13 / .612  
1.33.3 147.  472 

1.363 161.1')Z 
1 . 3 4 1  1 5 L . 3 3 2  

1.375 172 .052  
1 .37d  lH1. ,412 
1 .371  1'31.772 
1.356 201.632 
1. j 3 i  2 1 1   - 4 9 2  
1.297 721 .357  

V F L 2  b E T 4  

FC.CF 

0 . 9 4 2  
0 .939  

3.136 
0.436 
9 .936  
0 .93d  
0 .940  

0 . 9 4 0  
0.442 

0.q3b 
9.937 

O.Y3h 
0.Y36 

0 .943  
0.141) 

Q.94U 

0 .936  
0 .437  

2.436 
0.q36 
0 . 9 3 8  
0 .940  
0 .943  

0.945 
0 .942  
0.939 
0.937 
0 .936  
0.'436 
0.956 
').q3a 

9 .143  

ECCF 

n.937 

0.939 

n .440  

R M I D  V E L 1  ALPHA1 P H I 1  V l N F l  DV1 
I 

7. 
2. 
2. 
7. 
1.000 
0 . 9 9 1  
0 . 9 6 8  
1 .932  

2.654 

2 .220  
2.513 

7 .067  
1.001) 
r 1 . 9 ~ 1  

515   41 .416  18.574 -35.725  16.250 11.896 

2 2 1   4 1 . 4 1 7  d.974 -59 .8e8   12 .878  9.180 
370  41 .417  13 .766 -46.697  14.369  10.353 

069   41 .418   4 .197  - 7 5 . 2 7 7   l l . c ) 2 8  8.460 

8.586 
8.256 

9.416 
10 .674  

0.931 
O.883 

2.653 
2.3hH 
2 .218  
?.Oh5 

0.99') 
1 .000 

0.967 
,1.933 
n . B n 1  

2.652 
2.511 
2.366 
2.216 
2.06 3 

0 .990  
0.966 
1.929 
1 . 8 8 0  

RCID 

l .ono 

41.41R 
41.418 
41 .417  
41.415 

4 1 . 4 1 4  
41.416 
41 .   417  
41.418 
41 .418  
41 .418  

-0 .569  2F7.976 

-10 .091  236.603 
-5 .331  251.452 

-14.655 I 224.024 . 
23.294  t - 2 6 . 7 ~ 7  
18.455 -25.913 

8.866 - tC .214  

- 0 . 6 7 1  267.594 
4 .090  -75.645 

-5 .438  251.095 
41 .416  -14.969 I 223 .751  
41.415 -1Y.727 * 213 .391  

41.414 23 .171  I -26.992 
41 .417  13.553 -47 .231  
41.417 3.757 -6C.542 
41.418  3 .978 -76.029 
41.418 -3 .788 2ht .19e 

4 1 . 4 1 7   - 1 c . 2 9 8   2 3 6 . ~ 0 7  

41 .415   -19 .849  2 1 3 . 1 5 ~  

41.418 - 5 , 5 4 5  ZSC.739 

41 .416  -15 .073 4 222 .501  

t 

41.414  23 .063 -27.19C 
4 1 . 4 1 6   l H . 2 4 0  -36.422 

41.417  d.649 -6L.87C 

41.418  -9.893 ?66.825 

41 .417  -10 .416 225 .669  
41 .418  -5 .655 25k.370 

41 .415  -19 .960 I i 1 2 . 9 3 2  
41 .416  -15 .183 223.240 

V E L 1  ALPHA1 P H I 1  

41,417 13.436 -47.528 

41.418 3.873 - i t . 3 E l  

11 .653  

13.1113 
12.547 

14.7 t l  

16.2CO 
18. i 4 6  

12.850 

11.655 
11.q14 

12.115 
14.  d09 
16.743 

18.292 
14.294 
12. € 2 2  
11 .900  
11.658 
12 .133  
13.243 
14.849 
16. 756 

18.239 
16.110 
14.Z53 
12.795 
l l . M E 7  
11 .661  
12 .152  
13.2 i 8  
14.890 
16.045 

V I  h F 1  

13.680 
11 .854  

8.449 
8.257 

10.709 
8.599 

12 .310  

13.633 
10.293 

9.137 
8.439 
8.259 
8.613 
9.462 

12.355 
10.141 

11.119 
13.588 

10.260 
9.116 
8.429 
8.261 
8.627 

10.774 
9.489 

12.396 

DV1  

9.158 



1C97C 
5 c  

LCATE T T I U F  

DV; 

7 . 2 8 1  
7 . 2 7 4  
7 . 2 6 ~  
7 . 2 6 3  
7 .26C 

7 . 2 5 q  
1 . 7 5 5  

7 . 2 6 1  

7.271: 
7 . 2 6 5  

7 . 2 7 L  
7 . 2 7 C  
7 - 2 6 4  
1 . 7 6 1  

7 . 2 5 %  
7 . 7 5 5  

7.?6C 
7 . 7 6 5  

7 . 2 7 4  
7 . 2 6 c  

7 . 2 7 6  
7 . 2 6 5  
7 . 2 6 4  
7 . 2 6 1  
7 . 2 5 1  
7 . 2 5 5  
7 .26C 
1 . ? 6 3  
7 .   2 b U  
7 . 7 7 4  

7 . 2 6 9  
7 . 2 6 4  

7 . 7 5 :  
7 . 2 6 1  

7 . 2 6 3  
7 . 2 5 5  

7 . 2 6 3  
7 . 2 7 4  

7 . 2 6 5  
7 . 2 7 t  

7 . 2 6 4  
7 . 2 5 5  
7 . 7 5 5  
7 . 7 6 3  

7 . 2 7 4  
7 . 2 6 t  

o v  SUY O V ?  

VI ' IFZ  P P I 2  

4 . 1 ~ 7  Y3 .948  
4 . 1 4 1  98.7.37 + 

4.1'J5 l j 9 . 5 4 ' )  
4.(174 aY.4C9 
4 .002  8 8 . 3 7 7  
4.C24 UH.ic14 

4.U67 3 8 . 4 2 7  + 

4 .118  81.7'25 

4 . 1 5 6  R 9 . ' > 5 6  
4 . 1 1 7  H R . 8 6 1  
4 .067  t i P . 7 1 1  
4 .066  M8.605 
4 . 3 5 5  8 8 . 5 5 7  
4 . 0 5 4  8 8 . 2 6 9  t 

4 .367  8 8 . 6 4 2  t 

4 .079  8 8 . 7 7 6  
4 .1a6  aq.9( ,9  
4 .142  89 .216  t 

4 . ~ 5 6  68.3711 t 

4.CU8 4 8 . 3 c n  + . 

I 

4 . 1 5 4  8 9 . 4 2 5  
4 .115  8 7 . 2 4 1  + 

4 . 7 6 5  88 .9 f?6  + 

4.1186 3 9 . 9 8 9  

4 .055  8 8 . 9 4 4  

4 .062  n y . 3 2 7  
4 .053  88.953 

4 - 0 1 ' ?  8 9 . 1 6 1  
4.1U6 8 9 . 3 5 7  4 

4 - 1 4 ?  Y9.5YY 

4 .114  119.613 
4 . 0 8 s  8 9 . 4 6 4  
4 . 3 6 5  8 9 . 3 6 4  
4 .354  8 9 . 3 2 0  I 

4 . ~ 5 3  8 9 . 3 3 5  

4 . 0 7 9  8 9 . 5 4 5  t 

4 .143  a 9 . 9 1 n  t 

4 . 1 3 2  9 7 . 2 7 0  
4 . 1 1 3  6 9 . 9 6 4  t 

4 .354  8 9 . 6 9 7  
4 . c 5 3  8 9 . 7 1 3  
4 . 0 ~ 0  8 9 . 8 6 6  
4 . 1 3 7  90 .1Y4  
4 . 1 4 4  9 0 . 3 4 5  

V I Y F 2  P H I 2  

4.962  89.4C.9 

4 . 0 8 4   8 9 . 7 7 1  

c 

ALPHA7 

3.534 
4 . 0 4 9  

4 .7 t i f I  
4 . 4 8 1  

4 . 4 6 2  
' j . 3 u h  
4 . 9 1 3  
4 .  h9C 
4 . 7 1 1  
5 . 7 1 2  

3 . 0 7 5  
3 . 5 4 4  

4 . 1 4  7 
3.913 

4 . 2 4 4  
4 . 2 0 L  
4 . 0 2 1  
5 . 6 6 7  
3 .191  
L . 5 1 9  

2 . 3 7 3  
1 . e 7 2  

2 . 7 b b  
3.015 

3 . 0 7 7  
3.108 

2 .   n 8 4  
L .537  
1.9 '42 
1 . 7 9 0  

1 . 2 1 1  
1 . 6 2 7  

2.031 
l.dY1 

1.956 
1 . 7 5 4  

0 . 0 9 1  
1 . 3 7 4  

-Ll.H7h iJ. 1i)H 
0. 8 4 6  
0 .R92  
3 . 8 4 3  
J . 4 3 3  

-d .6'3 3 
-1.111 

ALPHA2 

VEL2  d E T A  

1 . 2 4 7  1 2 1 . 4 0 0  
1.23.) 1 3 1 . 7 6 3  
1.33U 1 4 1 . 1 2 b  
1 .357  156.Y80 
1 . 3 7 5  16S.840  
1.31J j  1 7 6 . 7 0 3  
1.3t31 1 8 6 . 5 6 3  
1 . 3 6 Y  1 9 6 . 4 2 0  
1 . 3 4 7  7 0 b . 7 8 0  
1 .116  7 1 6 . 1 4 0  

1 . 3 1 7  1 4 3 . 7 0 2  
1 .277  1 3 1 . b 4 2  

1 . 3 4 8  1 5 5 . 5 6 2  
1 , 3 6 9  1 6 3 . 4 2 2  
1 . 3 8 0  1 7 3 . 2 9 2  
1 . 3 d L  1 8 3 . 1 4 i  
1 . 3 7 3  1 9 3 . 0 0 2  
1 . 3 2 5  7 0 1 . h 6 7  
1 .327  7 1 2 . 7 2 2  
1 . 2 9 ~ )  22Z .582  

1 . 2 7 6  1 3 4 . 1 4 1  
1 . 3 1 6  1 4 4 . 0 0 1  
1 . 3 4 7  1 5 5 . 8 6 1  
1 . 3 6 1  1 6 3 . 7 7 1  

1 . 3 1 9  1 8 3 . 4 4 1  
1 .378  1 7 3 . 5 8 1  

1 . 3 1 1  1 9 1 . 3 0 2  
1 . 3 5 5  2 7 3 . 1 6 1  

1 , 2 8 8  722.881 
1 . 3 2 5  2 1  5 .021  

1 . 3 1 6  1 4 4 . 3 0 1  
1 . 3 4 6  1 5 4 . 1 6 1  
1 . 3 6 6  1 6 4 . 0 2 1  
1 . 3 7 7  173 .MB l  
1.37t i  1 8 3 . 7 4 1  
1 . 3 6 9  1 9 3 . 6 0 1  
1 . 3 5 1  7 0 3 . 4 6 1  
1.287 2 2 7 . 1 8 1  

1 .317  1 4 4 . 6 0 0  
1 . 2 7 6  1 7 4 . 7 4 0  

1 . 3 4 6  1 5 4 . 4 6 0  
1 . 3 7 6  1 7 4 . 1 8 0  

1 . 3 5 0  203 .760  
1 .377  184 .040  

1 . 3 2 3  2 1 3 . 6 2 0  
1 . 2 8 6  2 2 5 . 4 8 0  

V E L 2  B E T A  

E C C E  

0 . 9 4 8  
0 .  ' I 4 4  

0.938 
0 . 9 4 0  

0 . 9 3 0  
0 .036  
0 . 9 3 6  
0 . 9 3 7  
0 . 9 3 9  
0 . 9 4 2  

0 .945  
3 . 9 4 1  
0 . 9 3 9  
0 . ' ) 37  
11.936 
0 . l36  
0.336 
0 . 9 3 8  
0 . 9 4 0  
0 . 9 4 4  

0 . 9 4 5  
0 . 9 4 1  
0 .939  
0 . 9 3 1  

0 , 9 3 6  
C.936 

0 , 9 3 6  

0 . 9 4 4  
0 . 9 4 1  
u . 9 3 8  

0 . 9 4 1  
0 . 9 3 9  
0 . 9 3 7  
0.936 
0 . 9 3 6  
0 . 9 3 6  

0 . 9 4 4  

0 . 9 4 5  
0 . 1 4 1  
0 . 9 3 9  
0 . 9 3 6  
0 . 9 3 6  

0 . 9 4 1  
0 . 9 4 4  

F C C €  

9.438 

0 . 9 3 8  

? f a  IO 

2.706 
2 . 5 7 0  

7 .280  
2 . 4 2 7  

2 . 1 3 7  

0 . 9 3 7  
1 . 9 7 7  

0 . 9 4 7  
0 . 9 8 0  

0 .qoh 

2 . 6 2 0  
2 , 4 7 9  
2 .334  
2 .184  

0.99 '1  
2 .032  

0 . 9 8 7  
0 . 9 6 1  
0 . 9 2 2  
0 . 0 7 1  

2 . 6 1 9  
2 . 4 7 0  
7 . 3 3 7  
7 . 1 8 2  
2 . 0 3 0  
0 . 9 9 9  
0 . 9 8 7  
0 . 9 6 0  
0 . 9 2 1  
0.H70 

2 . 4 7 7  
2 . 3 3 1  
2 . 1 8 1  
7 . 0 2 7  
0 . 9 9 9  
0 . 9 8 6  
0 . 9 6 0  
0 .868 

2 . 6 1 8  
2 . 4 7 5  
2 . 3 2 8  

0 . 9 9 9  
2 . 0 2 5  

0 . 9 5 9  
0 . 9 1 9  
0 . 8 6 7  

R M I D  

V E L 1   A L P H A l  P H I 1  

4 1 . 4 1 4  2 5 . 4 4 2  - 2 3 . 2 0 5  
4 1 . 4 1 5  2 0 . 6 0 2  - 3 1 . 6 8 8  
4 1 . 4 1 6  1 5 . 7 8 3  - 4 1 . 8 3 6  
41 .417  10 .983  * -C4.069 

4 1 . 4 1 8  1 . 4 2 8  - t 4 . 9 2 9  
4 1 . 4 1 8  6.200 I -6E .587  

4 1 . 4 1 8  - 3 . 3 3 4  4 T L t . 2 4 6  
4 1 . 4 1 8  - b . 0 9 4  4 i 4 2 . 5 7 C  
4 1 . 4 1 7  - 1 2 . 8 5 4  I i 2 9 . 0 i 6  
4 1 . 4 1 6   - 1 7 . 6 2 0  2 1 7 . 7 3 6  

4 1 . 4 1 5  2 2 . 3 0 0  * -2E.54C 
4 1 . 4 1 6  1 1 . 4 7 5  -3BmO5C 
41 .417  17.h70 - 4 9 . 5 0 6  
4 1 . 4 1 8  7 . 8 8 1  -63 .22E 
4 1 . 4 1 8  3 . 1 0 6  - 7 5 . 0 3 8  
4 1 . 4 1 8  -1 .659  2 6 4 . 1 1 4  
4 1 . 4 1 8  -6.41Y 247 .873  
4 1 . 4 1 7  - 1 1 . 1 7 7  2 3 3 . 5 2 3  

41 .415  -20 .717  2 1 1 . 4 6 9  
41 .416  -15 .943  221 .467  

4 1 . 4 1 5  2Z.188 - 2 8 . 1 4 2  
4 1 . 4 1 6  17 .365  -3E .288  
4 1 . 4 1 7  1 2 . 5 6 1  - 4 9 . 7 9 2  
4 1 . 4 1 8  7 . 7 7 3  -63 .563  
4 1 . 4 1 8  3.000 * - 7 4 . 4 0 5  
4 1 . 4 1 8  - 1 . 7 6 6  4 263 .136  
4 1 . 4 1 8  -b.520 I 2 4 7 . 5 2 6  
4 1 . 4 1 7  -11 .286  2 3 3 . 2 2 7  
4 1 . 4 1 6  - 1 6 . 0 5 1  2 2 1 . 2 1 @  
4 1 . 4 1 5  -20 .821  2 1 1 . 2 6 0  

8 

4 1 . 4 1 6  1 7 . 2 5 5  4 - 3 8 . 5 2 8  
41 .417  12 .452  - 5 0 . 0 7 9  
4 1 . 4 1 8  7.665 -63.901 
4 1 . 4 1 8  2 .892  - i 9 .1 t?5  

4 1 . 4 1 7   - 1 1 . 3 9 4  732 .93C 
4 1 . 4 1 8   - 6 . 6 3 4  247 .179  

4 1 . 4 1 5   - 2 0 . 9 3 8  211.05C 

4 1 . 4 1 5   2 1 . 9 7 5  f -29 .128  
4 1 . 4 1 6  1 7 . 1 4 3  - 3 8 . 7 7 3  
41 .417  1 2 . 3 3 2  -50 .397  
4 1 . 4 1 8  7 . 7 8 4  - E L . l 6 1  

4 1 . 4 1 7  - 1 1 . 5 0 8  2 3 2 . 6 1 1  
4 1 . 4 1 6  -16 .262  2 2 0 . 7 3 7  
4 1 . 4 1 5  - 2 1 . 0 4 9  + 2 1 C . 8 4 1  

V E L 1   A L P H A l  PHI1 

4 1 . 4 1 8   - 1 . 8 7 3  2 6 3 . 3 5 8  

I 

4 1 . 4 1 8   - 1 . 9 8 1  2 6 2 . 9 7 e  

t 

v I ..I F 1  

1 9 . 3 5 7  
1 1 . 1 2 6  
1 5 .  I20 
1 3 . 4 4 7  
1 2 . 2 5 1  
1 1 . 6 t 1  
1 1 . 6 2 6  

1 4 . 0 5 1  
12 .658  

1 5 . 0 5 3  

17.4.59 
1 5 . 7 S 4  
1 3 . 9 8 9  
1 2 . 6 0 8  
11.8CZ 
1 1 . 6 5 2  
12 .253  
1 3 . 5 0 7  
1 5 . 1 8 2  
1 7 . 1 7 1  

17.R?8 
1 5 . 1 4 9  

1 2 . 5 8 3  
1 3 . 9 5 2  

11 .742  
1 1 . 6 9 8  
1 2 . 3 1 4  
1 3 . 5 4 0  
1 5 . 2 2 4  
1 1 . 2 2 6  

1 5 . 7 0 4  
1 3 . 9 1 6  
1 2 . 5 5 8  
11 .7E2  
11.704 
1 2 . 3 3 6  
1 3 . 5 7 4  
1 1 . 2 1 5  

1 7 . 7 4 1  
1 5 . 6 5 8  
1 3 . 8 7 6  
11 .772  
1 1 . 7 1 1  
13 .6   10  
15.3C7 
17 .325  

V I N F l  

ov 1 

14 .560  
12 .635  
10 .962  

9.622 

8 .216  
8.102 

8.383 
9.011 

1 1 . 5 6 5  
1 0 . 0 9 9  

13 .286  
1 1 . 5 1 6  
1 0 . 0 5 0  

8 3 6 6  
8.972 

8 . 2 8 4  
8 .734  
9.669 

1 1 . 0 1 2  
12 .618  

13.242 
1 1 . 4 7 9  
1 0 . 0 2 1  

8.953 

8.289 
8.358 

8.'750 

1 1 . 0 4 7  
9.695 

1 2 . 1 1 9  

11.442 
9.992 
8 .934  
8.351 
8.293 
8 .166  

1 2 . 7 6 1  

1 3 . 1 5 9  
1 1 . 4 0 4  

9.960 

8.298 

1 1 . 1 1 5  
9 .150  

12 .803  

OV 1 

9 .121  

a. 3 4 3  



TABLE XIV. - Continued. TABULAR DATA  FOR TRAJECTORIES FROM 1 . 1  EARTH RADII CIRCULAR 

E C A T E  T r I M F  r:v 7 

7 .276 
7.26s 
7.26C 
7-25 '>  
7.25*> 
7.2hG 
7.26! 

7.274 
7.262 

7.265 
7.77: 

7.264 

7.25q 
7.26C 

7-26:. 
7.?5? 

7 .76? 
7 . 2 6 i  
7.272 

7.765 
1.275 

7.264 
7.25C 
7 .?5G 
7 .255 
7.26C 
7.764 
7 . 2 6 ~  
7.375 

7.27? 

7.264 
7.26s 

7 .?6C 
7 .?5$ 

7.761 
7.255 

7.204 

7.27' 
7.?65 

7 . 2 8 ?  

7.?hC 
7.27" 

7.264 
7.761 
1.259 

7.261 
1 . 2 5 ' >  

7.254 
7 .765 

C V ;  

pM6( iNG ORBIT TO 1 . 1  NEPTUNE RADII CIRCULAR  PARKING ORBIT 

VIVFZ 

4.113 
4.131 

4.064 

4.(153 
4.354 

4.9b? 

4. I U ~  

4 .I> a '1 

4.145 

4.151 

4 . ~ 8 3  
4.112 

4. J b 3  
4.754 

4 - 3 6 ?  
4.033 

4.2Ml 
4 . 1 3 9  
4.147 

4.1>!7 
4.117 
4.0a3 
4 . 2 5 3  
4.0>4 
4.554 
4.567 

4.113 
4.032 

4.148 

4 . 1 5 . I  
4.111 
4. Ja3 
4 . 0 0 4  
4.024 
4.554 
4.,104 

4.112 
4.130 

4.1'97 
4 .  1 4 ' )  
4.111 
4 . r l d 3  
4.0b4 
4 . 0 3 5  
4.05s 
4.'165 
4.0d4 
4.113 

V l l F Z  

4.(;63 

ALPHA2 

-1.649 

- d m  560 
-1.057 

-J..36h 
-d .4>1 
-r) .d41 
-3 .a9q  

- 2 . 3 5 5  
-1.492 

- 2 . 8 2 6  

-1 .71h 
- 2 . l t i 4  

- 1 . 4 2 2  
-1.279 

-1.597 
- 1 . 3 5 5  

-2.021 

-3.4d'J 
- L .  h47 

- j . q 6 t l  

- 2 . 8 3 0  
-3.?97 

-2 .38s  
- 2 . 5 ~ 7  

- 2 . 4 2  1% 

-3.135 
- 3 .  SG'J 
-4.677 

-3.99 7 
-4.4Gl 
-3 .e97 
- 3 . 5 M 2  
-3 .437 
-3 .515 
-3.77,' 
-4 .233 
- 4 . 1 1 1  
- 5 . n Z 5  

-2.6a6 

-1.141 
-6 .211~  
-5.469 
-4 .97n 
-4 .556  
-4.514 
- 4 . 5 8 C  
-4.847 

-o.:lz'J 
-7.3L.b 

A L P H A ?  

V t L Z  H E T A  

I d 7 9  135.039 
1 . 3 1 d  144.C99 
1.366 164.619 
1.376 174.479 

I .  36d  194.199 

1.322  213.919 
1.286 223.779 

1.377  1ei.33') 

1.35d  zn4.059 

1 . L d l  135.330 
1-  31') 1 4 > .  I Y M  
1.348 155.058 

1.377 174.178 
1. 377 164.h33 
1.3b3 194.49b 
1.35*1 204.35u 
1.323 714.21M 
1.286 224.2 I d  

1.234 135.631 
1.321 147.4'47 

1 - 3 0  I 164.918 

1-34', 15:). 157 

1. 37d 17i.i.71 
l .3hri  165.217 

1.31a 18.t.931 
1.369 194.797 
1.351 204.651 
1.323 214.517 
1.237 ?24.317 

1.324 145.797 
l . 7 R 7  135..?3b 

1.351 152.656 
1. 370 l03 .51b 
1.379 1 7 ' > 4 1 6  
1.379 185.235 
1.373 19>.39h 
1.352 7 0 4 .  956 
1 . 3 2 5  7 1 4 . H 1 6  
1.2M4 224.676 

1.240 171.  376 
1 .2 .9C 130.236 
1. 327 146.096 
1.354 153:456 
1.372 165.A16 
1.301 175.676 
1 . 3 r l l  187.536 
1.372 195.396 
1.35 3 2n;. 256 
1.326 215. I 1 6  

VEL2 B E T A  

ECCE 

0.945 
0.941 
0.937 
0.736 
0.936 
0.937 
0.938 
0.941 
0.944 

5.944 

0.938 
9.741 

0.937 
0.936 
0.936 
0.937 
0.738 
0.941 
0.944 

9.944 

0 .938  
0.041 

0.936 
J. 1 3  I 

C.936 
0.937 
0.918 
0 .941  
0.944 

q. 744 

0.938 
0.941 

9.177 
0 .931 

0.937 
3.936 

3.938 
9.941 
0.944 

0.94H 
3.544 
0.Y41 
0.138 
3 . 9 3 1  
0.936 
c. 9 3 6  

3.93H 
0.937 

0.941 

FCC€ 

R M I O  

2.616 
2.474 
2.177 
2.023 
0.999 
0.985 
0.95R 
0.91b 
0. R66 

2.615 
2.473 
2.326 
2. I 7 5  
2.021 

0.985 
0.999 

0.957 
0.917 
0.864 

2 . 6 1 4  
2.471 
?. 324 

2.019 
2.173 

0.998 
0.984 
n.957 
0.916 
O.fl63 

2.612 
2.470 
2.322 

2.016 
7.171 

rJ.998 

0 .956 
0.984 

0.915 
0.062 

2.749 
2.611 

2.320 
2.169 

0.998 
0.983 
9.955 
0.914 

R C I D  

2.468 

2.n14 

VELl  ALPHAl t P H I 1  

41.416 17.033 -35.015 
41.415 21.851 -25.354 

41.418 7.456 -64.557 
41.418 2.681 - t i . 5 2 1  

41.418 -6.838 246.522 
41.418 -2.082 + 2 f 2 . 6 2 1  

41.417 -11.612 232.334 
41.416 -16.381 4 2iG.47C 
41.415 -21.160 21C.631 

41.415 21.739 -;9.559 
41.416 16.922 -3S.26C 
41.417 12.123 -!C.95? 
41.418 7.339 -64.926 

. 

41.418 -2.197 762.218 
41.418 -6.956 * 246.138 
41.417 -11.721 232.0!7 
41.416 -16.491 ) iC .221 
41.415 -21.272 1 21C.423 

41.415  21.626 -29.766 

41.417  12.014 -51.247 
41.416 l b .H l1  -39.5C6 

41.418  7.230 -65.271 

41.418  2.567 - e ~ . 9 2 1  

I 

41.418 2.45'1 -81.z9e 
41.418 -2.306 261.835 
41.418 -7.067 245.79C 
41.417 -11.830 4 231.746 
41.416 -16.601 219.975 
41.415 -21.384 i l C . 2 1 4  

41.415 21.513 -2S.975 
41.416 16.699 9 -19.755 
41.417 11.903 -51.545 
41.418 1.121 - t5 .619 

41.418 -2.414 261.454 
41.418 2.350 -81.68C 

41.418 -7.176 245.443 
41.417 -11.943 2?1.443 
41.416 -16.712 4 219.725 
41.415 -21.497 i l U . 0 0 6  

41.414 26.232 -21.Y52 
41.415 21.400 -3L.185 
41.416 16.587 -LC.004 

* 

41.417 11.792 -51.844 
41.418 1.012 1 -(:..9t7 
41.418 2.241 -e2.064 
41.418 -2.523 261.072 
41.418 -7.286 9 245.056 

41.416 -16.824 219.478 
41.417 -17.051 231.147 

V E L l  ALPHAl P P I 1  

V I N F l  

17.685 
15.614 
12.511 

11.718 
11.763 

12.378 
13.643 
15.353 
17.374 

17.634 

13.807 
15 .5 t9  

12.'tE5 
11.754 
11.725 
12.4C3 

15.3$7 
17.424 

17.583 

13. 7 i 2  
15.524 

12.401 
11.745 

12.426 
11.723 

13.712 
15.441 
17.475 

17.533 
15.480 
13.7 26 

11.737 
11 - 7 4 1  
12.449 
13.148 
1 5 . 4 t 5  
17.525 

17.4 E2 
19.736 

15.4?5 
13.7CO 

11.729 
12.414 

11.750 
12.473 

15.S30 

VINF1 

1 3   . h i 7  

12.437 

13.784 

DV 1 

13.111 
11.367 

8.898 
8.337 
8.303 

9.775 
8.797 

11.153 
12.846 

13.068 
11.331 

8.819 
9.906 

8.330 

8.816 
8.309 

9.803 
11.189 
12.888 

13.024 
11.294 

9.877 
8.861 
8.323 
8.315 
8.834 

11.225 
9.831 

12.931 

12.981 
11.257 

8.843 
9.849 

8.321 
8.852 
9.859 

11.261 
12.974 

12.937 
14.893 

11.220 
9.821 
8.825 
8.311 

8.870 
8.327 

11.298 
9.887 

DV 1 

8.317 



! 

CV7 

7 . 2 8 ?  
7 . 2 7 2  
7 . 2 6 5  
7 . 2 6 4  

7 . 2 5 s  
7 . 2 6 1  

7 . 2 5 5  

7 . 7 6 4  
7 . 2 6 1  

7 . 2 6 5  

7 . i H ?  
7 . 2 7 5  
7 . 7 6 5  
7 . 2 6 4  
7 . 2 h l  
7.75t; 

7 . 2 6 1  

7 . ? 7 i  
7 . 7 6 "  

7 . ?e :  
.1.775 
7.26s 
7 .764 

7 .75<8 
7 . 2 6 1  

7 .2bC 
7 . 2 6 1  
7 . 2 6 5  
1 . 2 7 1 :  

7 . 2 7 5  
7 .782  

l . Z h 5  
7 .764  
7 . 2 6 1  
7 . 2 0 :  

7 . 2 b L  
7 . 2 b ~  

7 . 7 7 ?  

c v  ,j 

7 . 2 5 5  

7 . ? h c  

V I V F Z  

4 .1Y7  
4 * 149 
4 .111  
4 .0d3  
4.064 
4 .055  
4 . 0 5 4  

4 . 0 86 
4 . 0 6 6  

4 .115  

4 . 1 9 7  
4 . 1 4 9  
4 . 1 1 2  
4 .084  
4 . 0 6 5  
4 . 9 5 6  

4 d 6 7  
4 . 0 5 7  

4 . 0 d 7  
4 .117  

4 . l Y 7  
4 .13 ' )  
4 . 1 1 2  
4 . 3 J 4  
4 .256  
4.,1>7 
4 . n 5 u  
4 . 'I 6'1 
4 J 8 9  
4.11'4 

4 .197  
4.15,- 
4 . 1 1  3 
4 . 1 1 ~ 5  
4 . 3 6 7  
4 . c 5 9  
4 .  )jO 
4 : m  

'1.111 
4 . 9 i l  

v 1 'Yk7 

P i l l 2  ALPHA2 
I 

9 2 . 4 5 5  - 6 . 7 6 9  
9 2 . 2 7 4  - 1 . 3 0 8  
92.12i !  - 6 . 5 6 5  
9 2 . 0 0 8  - 6 . C 5 1  
91 .92R t - 5 . 7 0 8  
9 1 . 8 9 7  I - 5 . 5 6 7  
9 1 . 9 1 8  - 2 . 6 3 3  

7 2 . 1 2 2  - h . 4 0 7  
9 1 . 9 9 4  I - j . ? l l  

92.2YR I - 7 . 1 5 4  

9 2 . 7 9 5  - 9 . 3 a 2  
9? .61R - 8 . 3 9 1  
9 2 . 4 6 7  I - T . 6 2 5  
92.351 - 7 . c 7 5  
'42.287 - b . 7 4 7  
9 2 . 2 5 3  - b . 6 0 4  
9 2 . 1 7 5  - 6 . 6 7 4  
9 ? . 3 5 1  * -0.967 
9 7 . 4 7 ~  t - 7 . 4 7 6  
9 2 . 6 > 2  - d . 2 i H  

' ! ? . I 3 1  - 1 3 . 4 7 5  
9 2 . V 5 6  - 9 . 4 5 6  
? ? . d l 7  - n . h 7 1  
9 2 . 7 Q 3  I - 6 . 1 0 7  

1 2 . 6 1 ) h  - 1 . h i V  
Y 7 . 6 3 4  - 1 . 7 7 3  

9? .h2Y -7 .753  
9 7 . 1 0 2  -6.GJ1 
92.W31 * - 8 . 5 3 3  
' 9 3 . < J ' l : $  * - ' 9 . 3 ' 3 *  

' 43 .4 t24  4 - 1 1 . 5 3 3  
93 .2 '?h  * -1C.50'1 
3 3 . 1 5 4  - Y . 7 v I  
9 3 . 0 4 5  - 9 . 1 2 4  
9? .94Z  * - a . 7 a 0  

92 .7 i ,O  - 4 . 7 1 9  
9?. 'K>t .  - 6 . 6 4 1  

93.2'15 i -9 .02a  
'Y3.1H' l  - 4 . 5 7 6  
9 3 . 3 i l  - 1 C . 3 7 4  

P I . [ ?  A L P H A ?  

V L L 2  SETA 

1 . 2 5 0  1 2 h . 6 7 5  
1 . 2 9 4  1 3 b . 5 3 5  
1.33'J 1 4 6 . 3 9 5  
1 . 3 5 7  1 5 6 . 2 5 %  
1 .373  1 6 0 .   1 1 5  

1.3133 1 H5.635 
1 .384  1 7 5 . 9 7 2  

1.374 1 9 5 . 6 9 5  
1 .355  7 0 5 . 5 5 s  
1 . 3 2 d  215 .415  

1.255 1 2 h . 7 7 4  

1 . 3 3 4  1 4 6 . 6 9 4  
1.299 1 3 o . H j 4  

1 . 3 7 d  163.414 
1.360 1 5 6 . 5 5 4  

1.386 17t , .274 
1 . 3 ~ 6  1 9 6 . 1 3 4  
1 .316  19. j .914 

1 . 3 3 1  2 1 5 . 7 1 4  
1 . 3 5 8  7n.,.ti54 

1 .261  1 2 i . 2 7 3  
1 -3 \14  1 3 7 . 1 3 3  
1 . 3 j d  1 4 6 . V 9 3  
1. 364 15t>.f353 
1 .381  1 6 5 . 7 1 3  
1 . 3 ~ 9  1 7 6 . 5 7 5  
1 .389  1 n r ; . + j 3  

I .  361  ?no. 1 5  3 
1 . 3 7 9  190 .243  

1 .334  zt6.r 1 3  

1 . 2 6 6  1 2 / . ' , 7 Z  
1 .407  1 1 / . 4 3 2  
1 . 3 4 3  1 4   1 . 2 9 2  
1 . 3 6 ~  1 5 i . 1 5 2  
1 .365  1 6 7 . 0 1 2  

1 .  392 180. 732  
1 . 3 4 3  1 7 n . r ( l L  

1. 3d3  lq6. 5 9 /  
1 . 3 5 4  7 n 6 . 4 5 1  
1 . 3 3 0  211,.312 

V F L L  U E I A  

ECCE 

0.948 
0 . 9 4 4  
0 . 9 4 1  
0 . 9 3 8  
0 . 9 3 7  
0.V36 
0 . 1 3 6  
0.9-37 
0 . 7 3 8  
0 .941  

0.94ti 
0 . 9 4 4  
0 . 9 4 1  
0 . 9 3 8  
0 . 9 3 7  
0 .936  

0 .937  
3 .936  

0 . 7 4 1  
0 . 9 3 9  

0 . 9 4 8  
0 . 9 4 4  

0.938 
3 . 9 4 1  

0 .937  

0 . 9 3 6  
0 . 9 3 7  
0 .93Y 
3 . 9 4 1  

3. ? 4 4  
0.14H 

'I.C)41 
2 . 9 3 8  
0 . 9 3 6  
'9.136 
'2 .134 
0 . 5 3 7  
0.03'1 

n : J w  

0 . ~ 4 1  

FCCF 

RM I D  

2 . 7 4 8  
2 . 6 1 0  
2 - 4 6 7  
2 .319  
2 .167  

0 . 9 9 8  
2 .012  

0 . 9 8 3  
0 . 9 5 4  
0 . 9 1 2  

? -609 
2 .747  

2 . 4 6 5  
2.317 
2 . 1 6 4  
2 . 0 0 9  

0.9UZ 
, j .qqR 

Q . 9 5 1  
0.311 

2 .746  
2 . 6 0 8  
2 . 4 6 4  
2 .315  
2 .162  

0 . 9 9 7  
0 . q f l 2  
9.v5-3 
n.91') 

7 . 4 0 6  
2 .745  

2 . 4 6 2  
2 . 3 1  
2 . 1 6 0  

o .qq7  
2 . 9 9 5  

0 .(28 1 
1.957 
9.909 

2 . 0 0 7  

qr ln  

VEL1   ALPHA1 . P H I 1  
I 
I 

4 1 . 4 1 4  26 .117  - 2 2 . 1 3 4  
4 1 . 4 1 5  21 .287  - 2 i . 3 9 t  
4 1 . 4 1 6  1 6 . 4 7 6  -4C.256  
4 1 . 4 1 7  1 1 . 6 8 2  - 5 2 . 1 4 3  
4 1 . 4 1 8  6.902 - t t . 3 l t  
4 1 . 4 1 8  2 . 1 3 1  -82 .445  
4 1 . 4 1 8  - 2 . 6 3 3  2 t C . 6 f 9  

4 1 . 4 1 7  - 1 Z . 1 6 1  i 3 C . 8 5 2  
4 1 . 4 1 6  - 1 6 . 9 3 5  21S.231  

4 1 . 4 1 8  -1.395 244 .749  

I 

4 1 . 4 1 4  2 t . . 002  - 2 2 . 3 1 6  
4 1 . 4 1 5  2 1 . 1 7 3  - 3 0 . 6 0 8  
4 1 . 4 1 6  1 6 . 3 6 4  - L L S 5 C 9  
4 1 . 4 1 7  1 1 . 5 7 1  -52 .447  
4 1 . 4 1 8  6 . 7 9 1  - 6 6 . 6 7 1  
4 1 . 4 1 H  7 . 0 2 2  -82.835 
4 1 . 4 1 8  -2.74.3 * 2 t C . 3 0 5  
4 1 . 4 1 8  - 7 . 5 0 5  244 .4C3  
4 1 . 4 1 7  - 1 1 . 2 7 1  2 3 0 . 5 5 6  
4 1 . 4 1 6  - 1 7 . 0 4 7  2 1 8 . 9 8 4  

4 1 . 4 1 4   2 5 . 8 8 6  8 - 2 2 . 4 9 9  
4 1 . 4 1 6   2 1 . 0 5 7  I -3C .822  
4 1 . 4 1 7  1 6 . 2 5 1  - 4 0 . 7 6 4  
4 1 . 4 1 7  1 1 . 4 5 9  - 1 2 . 7 5 2  
4 1 . 4 1 8  6 . 6 8 1  - 1 7 . 0 2 6  
4 1 . 4 1 8  l . Y 1 2  -83.222 
4 1 . 4 1 6  -2.853 2 5 9 . 9 2 2  

4 1 . 4 1 7  -12 .3d3  2 3 6 . 2 6 2  
4 1 . 4 1 7  - 1 7 . 1 6 0  2 1 8 . 7 3 8  

4 1 . 4 1 ~   - 7 . 6 1 0  - 2 4 4 . 0 5 6  

. 
4 1 . 4 1 6  2 i . 9 4 5  -31.C37 
4 1 . 4 1 4  2 5 . 7 7 0  a - 2 2 . 6 8 2  

4 1 . 4 1 7  1 0 . 1 3 9  -4L.02C 
4 1 . 4 1 8  1 1 . 3 4 3  - 5 : . 0 5 e  
4 1 . 4 1 8  9 . 5 7 1  S - b l . 3 @ ?  

4 1 . 4 1 8   - 2 . 9 6 3  2 5 1 . 5 3 7  
41 .41R 1.801 - € 3 . 6 1 1  

4 1 . 4 1 3   - 7 . 7 2 7  s i 4 3 . 7 1 C  

4 1 . 4 1 7   - 1 7 . 2 7 2  218 .492  
4 1 . 4 1 7  -12 .495 i Z s . 9 6 i  

VEL1 A\.PHbl P H I 1  

V I U F l  

1 9 . 6 8 1  
1 7 . 4 ? 1  

1 3 . 6 6 5  
1 5 . 3 5 1  

1 2 . 3 9 1  
1 1 . 7 2 1  

1 2 . 4 9 7  
1 1 . 7 5 9  

13.t1.20 
1 5 . 5 1 5  

1 9 . 6 2 6  
1 7 . 3 8 0  
1 5 . 3 4 7  
1 3 . 6 3 0  
1 2 . 3 6 8  
1 1 . 7 1 4  
1 1 . 7 t 9  
12 .522  
1 3 . d 5 7  
1 5 . 6 2 0  

19. . i?O 
1 7 . 3 3 0  
1 5 . 3 0 3  
1 3 . 5 9 5  

11 .7C7  
1 2 .   3 4 6  

1 2 . 5 4 7  
1 1 . 7 7 9  

1 3 . 8 5 4  
1 5 . t 6 5  

1 7 . 2  19 
1 5 . 2 5 9  
1 3 . 5 6 0  
1 2 . 3 2 4  
11 .7C1  
1 1 . 7 8 9  
1 2 . 5 7 2  
1 3 . 9 3 1  
1 5 . 7 1 1  

V I ' I F 1  

1 9 . 5 1 5  

ov1  

1 4 . 8 4 4  
12.894 
1 1 . 1 8 4  

9.193 
8.808 
8.306 

8.888 
8 .334  

9.916 
.11.335 

14 .795  
1 2 . 8 5 1  
1 1 . 1 4 8  

9 . 7 6 5  
8 .790  
8 .  300 
8 .341  
8.907 
9 .945  

11 .373  

14 .747  
1 2 . 8 0 7  
1 1 . 1 1 1  

9.738 
8 . 7 7 3  
8 .295  
8.348 
0.926 

11.410 
9 . 9 7 4  

14 .698  
12 .164  
1 1 . 0 7 5  

9.710 

8 .291  
8.757 

8.356 

10.003 
8.945 

11 .448  

DV 1 



TABLE XIV. - Continued. TABULAR DATA FOR TRAJECTORIES FROM 1.1 EARTH RADII CIRCULAR 

p v  ~ 

7 . 7 7 ~  
7 .771  

7 . ? 6 1  
7 .?h > 

7.25: 
1 . 2 5 4  
7.70 
I..'hc 

/ . ? 7  ? 
7.267 

l . ? ; !  
7 .?7 1 

7.76 / 
1 . 7 6 2  
7.2hL: 
7.25'. 
7 .  ?c.', 

7.2fPk 
7.?LI 

7 . ? 7 ;  

7 . ? 7  a 

7 . 2 H 1  

7 . .; c 7 
I . ? h l  
7.)5. 

7.i5 '3 
1 . 7 5 ,  

/.?hi 
/ . r 'h '  
7 . 2 7 1  

7 . . ld I  
7 . 7 7 :  

7 . I h  e 

7 . 2 h 7  

1 . 2 6 .  

7 . .: L L 

/.;5: 

7 . > 1 ; /  

/ . 2 b .  
7 . 7 7 1  

7 . ? ~  I 

7 . 2 6 7  
1.?7  1 

7 . 2 h '  

7 . ? 5 *  
7.?h 

7 .?ha 
7 . ; c .  
7.2c' 
7 . 2 7 1  

1:v < 

PARKING ORBIT  TO 1.1 NEPTUNE RADII CIRCULAR PARKING ORBIT 

hLP11AZ 

- > . c 3 1  
- 4 . 2 1 2  
-3.72,;  
- , .344 
- 3 . 1 3 5  
-3 .111  
- 3 .  3*,3 
- j . h u ?  
- * . ? 7 l  
- 3 .  ) "7  

- 5 . 1 3 1  
-,.:7t! 
- ' , . h L j  
-4.1,b 
-3 .yu7  
-3 .322  
-3 .Gl5  

- . t .77?  
- + . ? i f 1  

- 5 . 5 2 )  

- 6 . 3 1 d  
->.7. ,5  
- > . ? > I  

-4 .?Ul  
-4.44."  
- > . 3 ? 2  
- > . Y 6 4  
-L . b4  3 

- 0 . 3  / h  
- 1 . 4 3 2  
- b .  114.' 
- 0 . 3  j 4  

-0.01' 
->.  4 i 5  
- t > * n + 2  

- 3 .  $ 1 ,  1 

- 1 . 7 2 7  
- 0 .  l > l  

" 1 . 4 4 '  -!>. 7 34 
-7.1121 
- /. 3 4 L  
- I .  ' ' 4  1. 
- 6 .  ' 7 t . I .  

- I.:'O.I 

-7 .441)  
-d . "22 
-0 .  s 4 Y  

- / . 7 h ?  

- 4 . q h S  

H L P H A , ~  

E C C E  

0.'146 
7 .  '942 
k1.939 
0.937 0. '136 
3 .9 -?0  
0 . 4 3 6  
9. 938 

.I. 94 3 

:I . 'Q4 7 
0 .143  
'J . 74 'J 
0.93H 
;).13h 
9 .936  
0.936 
0.137 

0.947 
3 .139  

i).547 
0. '343 
0.940 5. 93ti 
17.936 
0 . 4 3 6  
0.13b 
0.',37 
c.93') 
0.947 

3 . 9 4 1  
0 . 0 4 3  
0.941) 

3 . 1 3 6  
3.73* 

1.436 
0.936 
9. Y37 

?. 9 4 2  
0 . 9 3 ' 1  

0.9411 

0.947 

n. "40 
1 . 9 3 ~  

0.'343 

'I. ? 3f> 
9 . 9 3 f, 
5 . 9 .3 b 
9.937 
0.137 ij. 042 

E C C I -  

Q M I O  

2.664 

2 . 3 7 7  
7 .523  

2.227 
2.n74 

0 .991  
1 .948  
0.932 
3.883 

2.713 
2.575 
2.  43n 
2 .282  
2.   I29 

1 .996  
1.974 

0.q7fJ "I. 946 

1 . m g  

n.901 

7 . 5 7 3  
2.717 

2.429 
7 .280  
2.127 

,7 . 'I9 L, 

1.972 

0 .777  
0 .945  
0 .  900 

2.711 
2 .572  
7.427 
2.274 
7 . 1 2 5  
1.Y69 
n.995 
"I.976 
1.q44 
0.891 

2-71 ' )  
2 .571  
2.426 

2 .123  
2.276 

9 . 9 9 5  
1 .?67  

0 . 9 4 3  
3.Y76 

0. R9H 

R M I O  

V € L 1  A L P H A 1  P H I l  

41.414 23.322 -2t.74C 
41.416 l n . 5 0 1  * -25.878 
41 .417  13 .698  * - 4 t . 8 6 t  
41.417 (5.911 -6c.079 
41 .418  4.136 a -75.4E8 
41 .418  -0.631 2 t7 .758  

41.417 -1d.155 * 236.417 
41 .417  -14.924 223.855 
41 .415  -19.702 213.441 

41.414 25.020 * - < ? . e 8 5  
41.415 2d.192 -32.4HC 
41.416 12.383 4 - 4 ~ ~ 7 6 8  
41 .417  11!.591 -55.112 
41.L18 5.813 -65.853 
41 .418  1 .045  - t 6 . 2 8 $  
41 .418  -3.719 i 5 ~ . Y 1 7  
41 .418  -*.481 4 741.382 
41.417 -15.247 228.012 
41 .416  -18.022 i l 6 . 8 H 1  

41.414 24.905 -24.076 
41.415 20.079 -32.7CC 
41.417 I3.27L 1 -&:.d31 

41.418 5.704 "lC.214 

41 .418  -3.828 4 2 > 0 . 5 4 3  
41.418 C.932 - t 6 . 6 7 6  

41 .418  -8.590 241.04F 
41 .417  -13.357 * 221.73C 
41.416 -18 .134  116.645 

. 

41.418  -5 .393  251.246 

41.t11-1  1t5.482 -55.483 

41 .414  24 .790  -24.265 
41 .416  1'1.966 -32.922 
41 .417  15.160 -47.295 

41.418  5 .594 -1C.578 
41.417  13J.371 -':.798 

41.418  J .826 -R7.065 

41.418  -L.700 4 i4C.714 
41.418  -3.937 250.167 

41.416  -18.246 71t.41C 

41.414 24.675 - i 4 . 4 5 5  
41 .416  19.A53 * - 2 3 . 1 4 4  
41.417 15.048 -4'!.561 

41 .418  '1.484 * -iC.943 
41.418  lC.261 -56.115 

41.41H  C.716 -f!7.455 

41.417  -13.579 227.166 
41 .418  - & . R l l  * i 4 t . 3 8 1  

41.416  -18.358 * 2 l t . 1 7 5  

V E L 1  Al.PhAl * P H I l  

41.417  -13.468 t 227.448 

4 1 . 4 1 ~  -4.047 * 2 5 5 . 7 ' 3 ~  

VINFl 

18.359 
16.219 
14.345 

11.Y20 
11.654 
12 .107  
13.202 
14 .752  
16 .732  

19.156 

14.966 
16.  $46 

13 .329  

31.666 
12 .1eo  

ll.Ht9 
12 .753 
14.1 F7 
16."19 

19.102 
16 .857  
14.q24 
13.257 
12 .161  
11.662 
l l . d E 2  
12.780 
14 .275  
16.Ot6 

19.C48 
l6.ri47 
14.8E2 
13.265 
12.142 
11.059 
11.895 
12 .908  
14.   '64 
16.112 

16.798 
18.993 

14.H40 
13 .233  
12.123 
11.056 

12.  e36 
11.909 

14.3C3 
16.160 

VINFl 

1 2 . e t 2  

D V 1  

13 .691  
11.870 
10.334 

9.167 
8.454 
8.256 
8.593 
9.430 

12.301 
10.695 

14 .384  
12.482 
10.836 

9.530 

8.265 
8.648 

8.415 

10.207 
9.083 

11.703 

14.337 
12.440 
10.802 

9.504 

8.262 
8.634 

B.425 

10.238 
9.104 

11.742 

12 .398  
14 .289  

10.768 
9.479 
8.619 
8.260 
8.435 

10.269 
9.126 

11.781 

12.357 
14.242 

10 .733  

8.605 
9.454 

8.258 
8.445 

IO. 301 
S. 147 

11 .821  

DV 1 



FC.CF 

0.747 
3 . 4 4 3  
q. 7 4 0  
') . ' I38 
i l . '43h 
0 . 0 3 6  
1. 936 
0.037 
0.739 
0. <I42 

0 . '14 7 
5 .943  

m1.938 
3 .936 
0.036 

1.937 
.1.936 

r3.Y39 
0 .942 

0 . 9 4 1  
0.94 3 

0.936 
0.940 

0.Y36 
G.935 
0.136 
3.9-37 
0.939 
0.042 

7 .  94 7 
3.')43 
3.940 

n .940 

0.938 
0.0.36 
d . '4 3 b 
0.936 
0.337 
0 .  937 
0.942 

0 .946 
:) . ' ) 4  3 
0.94i1 
o . 9 3 n  
0 . 9 3 6  
0 .33h 
0.936 
J.q37 
0.940 
0.942 

E C C C  

Q M  IO 

2.700 
2.569 
2.424 
7 . 2 7 4  
7 .120 

(1.992 
1.964 

(I. 77'1 
3.342 
0.897 

Z.70R 
2.56H 
2.422 
7.272 
2.118 

0 . 9 9 4  
1.067 

'1.975 

7 .R9 ' i  

P.707 

2 .420 
2.567 

2.273 
2 .116 

0 .994 
1.959 

0 .974 

0.894 

2.706 
2.565 
2.417 
2.76R 
2.114 

0 .994 
1 .Q57 

9 .973 

0 .893 
0.V39 

7 .705 
2.564 
2.417 
2.266 
2 .111 

0.093 
1.954 

0.973 

0.892 

R V I C  

0.941 

n.940 

n.936 

V F L l  ALPHA1 4 P H I 1  
I 

41.415  24 .560 -24.645 
41 .416   1~1 .73~1  4 -?3 .30e 

41.418  1?.15U -56 .434 
41.417  14.936 -43.R29 

41.41R  5.374 -11.31C 

41.418 -4.15tJ 2.5.414 
41.418  -4 .92 i   L4C.04P 

41.416  -13.471 215.940 

41.415  24.445 + -24 .H3t  
41.416 17.626 -3'!.593 
41.417 14.824 - 4 4 . 0 5 5  
41.41R l ;J .038 -56.758 

41.417 J.496 -Ee.23@ 
41.41R -4.268 255.C37 

41.417 -13.803 226.605 
41.418 -'1.032 235.715 

41 .418 1.606 - t 7 . a 4 5  

4 1 . 4 1 7   - 1 3 . 6 ~ 1   2 2 6 . 8 8 5  . 
4 1 . 4 1 8   > . 2 6 j  + - i 1 . 6 7 9  

41 .416  -19 .584 2 1 5 . 7 ~ 5  

41.415 24.3311 4 - i l . .O29 

41.41H '1.926 - 5 i . O e l  
41.417 14.712 -44.370 

41.418 5.152 -72.049 
41.419 2.385 -88.631 
41.419 -4.37'9 254.t ; tC 

41.416  19.512 + - 3 3 . 8 2 0  

41.418  -9 .144 2 3 9 . 3 8 3  
41.417 -13.915 + 226.325 
41.417 -10 .698 I 215.472 

41.415  2'1.214 -25.222 
41 .416 1'9.398 -34 .04e 
41.417 14.599 -44.643 
41.418 0.814 4 -5'1.406 
41.419 5.041 -71.422 
41 .419 tJ.274 -H5.025 
41.417 -4.490 254.283 

41.'418 -14 .028  2 2 6 - 0 4 5  
41.410 -Y.255 735.051 

41.417  -1t j .812 + 215.238 . 
41.415  24.099 - i 5 . 4 1 7  
41.417 19.284 -34.278 
41 .418 1 4 . 4 ~ 6  + -44 .91e 
41.41R 9.702 -57.733 
41 .419 4.930 -72.7'96 
41.419 0.163 -@S.42C 
41.419 -4 .601 252.906 
41.418 -9.367 i 3 t . 7 2 0  

41.417 -1b.926 215.005 
41.418 -14.140 225.767 

VEL1  ALPHAl P H I 1  

V I ' d F 1  

18.539 
16.749 
14.758 
13.ZC1 
12.1C4 

11.923 
11.654 

12 .865 
14.343 
16.LC7 

18.Re5 
16.7CO 
14.756 
1 3 . 1 6 9  
12.386 
11.652 
11.038 
12 .   e54 
14 .383 
16.255 

18.831 
16 .651 
14 .714 
13 .127 

11 .651 
11.953 
12.923 
14.423 
l 6 . 3 C 3  

12.068 

18.777 
16.hC2 
14.072 
13.1C6 
12.351 
1 1   - 6 5 0  
11.569 
12.953 

16 .351 

16.553 
18.712 

14.631 
13.075 

11.649 
12.C34 

11 .985 
12.983 
14.5C5 
16.4CO 

V I N F l  

le.. .4 64 

o v 1  

14.195 
12.315 
10.699 

9.429 
8 - 5 9 1  
8.256 
0.456 

10.333 
9.170 

11.860 

14.147 
12.274 
10.665 

9.405 
8.578 

8.467 
9.192 

10.365 
11.900 

14.100 
12.233 
10 .632 

8.255 

9.380 
a. 5 6 4  

8.478 
0.254 

10.397 
9.215 

11.940 

14.053 
12.191 
10.598 

9.356 

8.253 
8 . 5 ~ 1  

8.490 
9.238 

11.901 
10.430 

14.006 
12.150 
10.564 

9.332 

8.253 
8.539 

8.502 

10.463 
9.261 

12.022 

O V 1  



TABLE XIV. - Continued. TABULAR DATA FOR TRAJECTORIES FROM 1.1  EARTH RADII CIRCULAR 

I 

PARKING ORBIT  TO 1.1 NEPTUNE RADII CIRCULAR PARKING ORBIT 

Rr.+ln 

2 .704  

? .415  
2.562 

2 .264  
2 .  I 0 9  

0.Y93 
1.952 

0 .972  

0.H90 
0 .937  

2. 5 6 1  
2.702 

2 .413  
2.262 
2.107 

0.993 
I . 0 0 l  

Q.971 

' J .889  
0 . W h  

2 .701  
7.557 
2 .411  

?. 1 0 4  
2.75'4 

". c192 
I .  -'?a 

3.771 

' l . ? R ? l  
0.935 

7.10P 
2.557 
2. 4?)? 
2.257 
2.102 
I . oo i l  
'1.192 
d.9 70 

0 . 3 8 6  
1.93/+ 

R U I Q  

VEL1  ALPHA1 P H I 1  . 
41.416  23.983 -25.61? 
41 .417  19 .173  * -?4 .505  
41 .418  14.373 -45.194 

41 .419  4 . B l l !  -73.171 
41 .419  Y.590 4 -5C.062 

41 .419  2 .052  -09.814 
41 .419  -4 .713  753.529 
41 .419  - 9 . 4 7 Y  I 23E.385 
41 .418  -14.253 225.489 
41 .417  -1'4.040 214.712 

41.416 23.867 - ~ 5 . 8 1 C  
41 .417  19 .355  4 -34.742 
41 .418  14.261) - L 5 . 4 7 2  
41 .419  9.478 -5C.393 
41 .419  4.706 -73.552 
41 .413  -0 .360  4 265.789 
41 .419  -4.M24 253.151 
41.419 -9 .59% i3t.05k 
41.418 -1'1.361 L i 5 . 2 1 C  
41 .417  -19 .155  214.540 

41 .416  23 .751 - 2 t . o o e  
41 .417  l d . 9 4 1  -14.975 
41 .418  14 .14h  -45 .752  
41 .419  9 . 3 6 5  I -56.726 

4 1 . 4 2 0  - ~ . 1 7 2  265.38s 

41 .419  -9 .705 4 237.72E 
41.413  -4 .936 252.774 

41 .418  - 1 4 . 4 t l i  224 .9?3  
4 1 . 4 1 7   - 1 9 . 2 7 U  214.308 

41 .419  4 .594 * -73 .931  

I 

41.418 l r i . 8 2 6  -3'3.211 
41 .416  23 .634  - i t . 2 0 7  

4 1 . 4 1 3  5 .252  -!9.061 
41 .419  14 .333 - b r . 0 3 4  

4 1 - 4 2 ]  '1.481 -74 .312  

41 .420  -5 .349  * 252 .397  
41.421)  - ' . 2 8 4  2 t t . S Y l  

41 .419  - 4 . M l L i  * 237.398 
41 .419  -14 .593  t i i 4 . 6 5 t  
41.41t i  -1Y.3H5 2111.016 

V t L l  ALPHPl  a P H I 1  

V I N F l  

1 8 . t t M  
16 .504  
14.590 

1 2 . 3 1 7  
13.C44 

1 2 . c 0 1  
11.649 

13.014 
14.546 
16.449 

16.455 
18.614 

13.014 
14.548 

11.649 
12.[101 

12 .018  
13.,145 
1 4 . > t 8  
16.458 

16 .407  
16.560 

14.5C7 
12.983 

11.650 
l l . '3!24 

1 2 . 3 ? 6  
13.076 
14 .629  
16 .547  

16.258 
18.506 

14 .467  
12 .953  
l l . Y t 9  
11 .651  
12.C53 
13.1C8 
14 .b72  
16.557 

V I k F 1  

OV1 

13.959 
12.109 
10 .531  

M. 5 2 6  
9.308 

8.253 

9.285 
8.514 

12.063 
10.496 

12.Ob8 
13.912 

10.498 
9.284 
8.514 

8.527 
8.253 

9.308 
10.529 
12.104 

13.865 

10.465 
12.027 

9.261 
8.502 
8.253 
8.540 

IO. 5 6 3  
9.333 

12.146 

13.818 
11.987 
10.432 

9.238 
8.490 
8.254 
H.553 
9.357 

10 .597  
12.187 

DV1 



3v: 

7 .  :r4 
7. i7 r .  
7.2 TI 

7.76. 
7 . 2 0 5  

7.2612 
7 .  ?OL 
7 . 7 h i  
7.762 
I .?7 1 

7.77\ 
I . 2 7 2  
7.iCii. 
7 . ? 6 ?  

7 . 7 9 i  
7 . 7 6 1  

7.?61 

7.76T 
7.?64 

7.?7'. 

7.27; 
7.?7< 

7 . ? L 7  

7 .261 
7 . i h ?  

7.262 
7. ?5<. 

7. ? b L  
7.76S 
7.27G 

7.27'7 
7.212 
7 . 2 6 7  
7 . ? 6 ?  
7 .261 
7.261 
7 . 2 6 ~  
7.265 
7.77c 
7.276 

7.28C 
7 .77? 
.7.26 7 
7 . % 6 ?  
7 . 2 6 1  
7 . 2 6 1  
7 . ? 6 i  

7.27C 
7.2h'. 

1.277 

c v  i 

tCCi 

0.948 
0. "4C 
0.941 
n. 9 3 8  
0.f437 
0.736 

?.,437 
0 . 9 3 6  

0.03'1 
3.941 

3 . '4 4 2 
2 .945  

3 . 9 3 I? 

q.937 

'2.03b 
9.136 

3.938 
,2.940 
3. '443 

1.945 
0. 9 4 2  

0.537 
0 . ' 4 3 Y  

7.436 
7.736 
0.936 
0.938 
c. 940 
0.943 

0.945 
0.942 
0.93Y 
0.937 
0.036 
0.936 
0.936 
0 . l 7 8  
0 .943  
?.')44 

0.945 
0 .  942 
0.93Y 
0.937 
0.936 
0.936 
0.136 
0.938 
' I .  940 
0.944 

ECCE 

'1.93h 

Q M I D  

2.757 
2.618 
2.474 
2.324 
2.171 

0. 9 9 H  
0 . 9 R 3  
u.954 
0.912 

7.669 
2 . 5 2 6  
2.378 
2.226 
?.e71 

2).9R9 
1. 000 

?.92H 
3.878 

2.667 
2.525 
2.376 
7.374 
2.1769 
1 .000 

0.965 
0.q87 

0.927 
0.n77 

2.573 
2.666 

2.375 
2.277 
2.06  7 

0.1R9 
1.000 

0.964 
3.926 
2).R75 

2.665 
2.521 
2.373 
2.223 
2.064 

7.015 

n.965 

0.999 
0 . 9 0 ~  
0.963 

0.874 
0.925 

RH1 0 

VEL1  ALPhAI t P H I 1  . 
41.415  25.023  -22.2fl1 
41 .416  21.201 -?L.557 
41.417 lh.796 - 4 i . 4 3 7  
41.418 11.600 -52.352 
41.418 s.1329 -6t.552 
41.419 7.060 - e L . ? C I  
41.419 -2.7n5 260.437 
41.418 -7.46.) 244.517 
41.41R -12.236 i3C.641 
41.417 -17.017 715.042 

41 .416  2 / .891 -77.492 
41.417  1i. i181 -36.75e 

41.418 8.505 -61.308 
41.418 13.2Rh -47.91; 

41.419 3.734 -71.865 
41.419 -1.031 itt.336 
41.419 -5.799 2:$.914 
41.418 -1.J.562 235.2J5 
41.417 -15.338 2 i Z . 8 7 E  
41.416 -2,'1.126 212.61C 

I 

41.416 22.776 -27.696 
41.417 17.967 - ? t , 9 4 $  
4 1 . 4 1 R  1.3.174 -48.2C1 
41.419 Cg.393 -61 .65C 
41.419 3.623 8 -77.249 
41 .419  -1.142 265.942 

41 .418 -10.675 234.938 
41.418 -15.451 i 2 ~ . 6 1 2  
41.417 -20.241 212.387 

41.419 - 5 . 9 0 7  I 245.541 

. 
41.416 27.661 -17.90C 
41.417 17.853 -37.242 
41.418 13 .061 -48.452 
41.419 3.281 -t1.4S4 
41.419 2.512 -77.634 
41.419 -1.254 265.547 

41.419 -1!1.787 234.621 
41.419 -6.019 245. leC 

41.410 -15.564 222.347 
41.417 -2U.356 212.165 

41.416 ?2.545 * -28.106 
41.417 17.739 -37.486 
41.418 12.948 - 4 t 1 . 7 e 5  
41.419 8.169 - t2 .335 
41.419 3.400 - 7 t . 0 2 1  
41.419 -1.366 2 ~ 5 . 1 5 1  
41.41.9 -6 .131 248.814 
41.419 -10.900 234.305 
41.418 -15.67'9 1 2 i . 0 8 0  
41.417 -20.471 211.943 

VEL1 ALPHA1 PHI1 

VIGF1 

19.637 
17.1S3 
15.  360 
13.641 
12..377 
11.717 
11. I 6 6  
12.514 
13.:146 
15.608 

18.161 
16.344 
14.2C1 
12.759 
11.371 
1 1 . t 6 6  

13.322 
12.178 

16.418 
14.950 

18.1C8 
15.SS7 
14.162 
12 .732 
11.85Y 
11.610 
12.158 
13.355 
14.'153 
16.968 

18.055 
15.950 
14.123 
12.7C5 
11.H46 
11.674 

13.3E9 
12.218 

17.019 
15.C37 

18.CG2 
15.9C3 
14.2) e5 
12.677 
11.834 
11.619 
12.239 
13.423 
15.DE1 
17.C70 

V I h F l  

ov 1 

14.806 
12.862 
11.158 

9.774 
8.797 
8.303 
8 . 3 3 9  
8.901 
9.936 

11.363 

13.520 
11.724 
10.219 

9.088 
8.417 
8.265 
8.646 
9.524 

10.823 
12.458 

13.475 
11.685 
1 c. 188 

9.067 
8.408 
8.268 
8.662 

10.858 
9.550 

12.501 

13.429 
11.646 
10.157 

9.046 
8.398 
8.271 
8.677 
9.576 

10.894 
12.543 

13.383 
11.607 
10.126 

9.026 

8.275 
8.389 

8.693 

10.930 
9.603 

12.587 

ov 1 



TABLE XIV - Concluded. I X ~ ~ U M K  unln ruK IKAJEC'I'ORIES FROM 1.1  EARTH RADII CIRCULAR 

PARKING ORBIT  TO 1.1 NEPTUNE RADII CIRCULAR PARKING ORBIT 

VCL? B E T A  

1 . 3 j b  134.d19 
1.37,l  144.1r19 
1.396 154.539 
1.415 164. '197 
1.423 175.259 
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Figure 1. - Earth  departure  showing  change  from  geocentric  to  heliocentric  coordinates. 

Figure 2. - Heliocentric legs of an  outbound  transfer  with respect to  an 
Earth-planet  opposition. 
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Figure 3. - Target  planet  encounter  showing  change  from  heliocentric 
to planetozentric  coordinates. 
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(a)  Dark  side  retroqrade. 
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(c) Sun side posigrade. 

(b) Twilight posigrade. 
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(d)  Twilight  retrograde. 

Figure 4. - Types of flyby  trajectories. 
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1. 1 planet  radii 
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0 
(a)  Reference low retrograde  c i rcular  parking  orbi t .  

,-Sphere of i n f l uence  
I 

(b)  Elliptic  parking  orbit,  retrograde  orbit,  and  dark  side  periapsis. 

F igu re  5. - Parking  orbi ts.  
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Planet at launch--/ Y 

Figure 6.  - Outbound mission profile. 
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Figure 8. - Impulsive  velocity  increment AV contour  chart  for  Earth  to  Saturn  trajectories  into 1.1 planet  radii  circular  paking  orbit.  (Opposition  angle, 0, 
0"; conjunct ion angle, C, 180". ) 
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Figure 9. - Impulsive  velocity  increment AV contour  chart  for  Earth to Uranus  trajectories into a 1.1 planet radii circular parking orbit. (Opposition  angle, 0, 
0"; conjunction angle, C,  180". ) 
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Figure 10. - Impulsive  velocity  increment AV contour  chart  for  Earth  to  Neptune  trajectories  into 1.1 planet  radii  circular  parking  orbit.  (Opposition angle, 0, 
0"; conjunct ion angle, C, 180".) 
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Figure 11. - One-way  probe  impulsive  velocity 
requirements  as  funct ion of t ravel   t ime  and 
parking  orbit.  Earth to Jupiter;  periapsis  at 
1.1 planet  radii. 
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Figure 12. - One-way  probe impulsive  velocity  require- 
ments as funct ion of travel  t ime  and  parking  orbit. 
Earth  to  Saturn;  periapsis at 1.1 planet  radii. 
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Figure 13. - One-way  probe impulsive  velocity  requirements 
as funct ion of travel  t ime  and  parking  orbit.  Earth to 
Uranus;  periapsis  at 1.1 planet  radii. 
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Figure 14. - One-way  probe  impulsive  velocity  require- 
ments as func t i on  of  travel  t ime  and  parking  orbit .  
Earth to Neptune;  periapsis at 1.1 planet  radii. 

Figure 15. - Nonpropulsive  f lyby  target  planet  encounter. 
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‘\ ’LReference  opposition 

‘“Planet at  Earth return 

Figure 16. - Return  mission  profile. 

Opposition 
I 

Figure 17. - Symmetric round-trip geometry. 
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Figure 18. - Arrival  and  departure geometry  for  reference low 
circular  parking  orbit. 

Figure 19. - Relation of tu rn ing  angle to arrival  and  departing asymptotes. 
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Figure 20. -Target  planet passage for   symmetr ic   f lyby  round  t r ip .  
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Figure 21. - Round-trip  impulsive  velocity  requirement  and periapsis 
radius  for  symmetric  nonpropulsive  flyby  round trip t o  Jupiter  with 
atmospheric  braking  at  Earth return. 
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Figure 22. - Round-tr ip  impulsive  velocity  requirement  and  periapsis  radius 
for   symmetr ic  nonpropuls ive  f lyby  round  t r ip to Saturn  wi th   a tmospher ic  
braking at Ear th   re tu rn .  

201 



a, 

\ 

a, 8.2 > \ 

a, > 

._ - v) 

a = I  

i 
,A- 

dd 
d 
d 

?/ 

0' 

Sphere of influence 

I 

I 
I 

i 

6 

.- E 
r) 
)r 

>r 

- 
c 

a .- 
L - 
-a c 

7 n  ,d Eauatorial  radius I 
Required  periapsis  radius  for  gravity 

7 Q  / I /  f / / l / L l . f l /  I /  / I f  f 

1 
.8 
. 6  
.4  

. 2  

1 8 . Y  

5000 6000 7000 8000 9000 10 000 11 MI0 12 000 
Round-trip  travel  time, TT, days 

. -  

Figure 23. - Round-trip  impulsive  velocity  requirement  and  periapsis 
radius for  symmetric  nonpropulsive  flyby  round trip to Uranus  with 
atmospheric  braking at  Earth return. 
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Figure 24. - Round-tr ip  impulsive  velocity  requirement  and  periapsis 
radius  for   symmetr ic  nonpropuls ive  f lyby  round  t r ips to Neptune 
with  atmospheric  braking  at  Earth  return. 
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Figure 25. - Variation of total  required turning 
and gravity turning obtained with  transfer 
time for minimum AV Earth to Jupiter tra- 
jectories  with  periapsis at 1. 1 planet radii. 
(Turning required  from  parking orbit, 
u = c p - b . )  

r Total turning 
\y'' required, cp 

\ 2.8 Q 

1'2uiip .- Turning due to , planet's  gravity, 6 

. a  J I I 
0 4 a 12 16x10' 

Time, To, days 

Figure 26. - Variation of total  required turning 
and gravity turning obtained  with  transfer 
time  for  minimum AV Earth to Saturn tra- 
jectories  with  periapsis at 1. 1 planet radii. 
(Turning required  from  parking  orbit, 
u = c p - d . )  

204 



3 . 2 r  

%%,- Total turning 
required, p 

0 h 
0 b 

2.4 0 

2.0 

m 
(5, c .- 
E 

1.2 
a 

I 

Figure 27. - Variation of total  required turning and 
gravity turning obtained  with transfer time for 
minimum AV Earth to Uranus  trajectories  with 
periapsis at 1. I planet radii. (Turning required 
from  parking orbit, (I = cp - 6. ) 
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Figure 28. - Variation of total  required turning and 
gravity turning obtained with  transfer  time for 
minimum AV Earth to Neptune trajectories  with 
periapsis at 1.1 planet radii. (Turning required 
from  parking  orbit, u = cp - 6.) 
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Figure 29. - Elliptic  parking  orbit  for  symetric  round-trip 
mission.  Retrograde  orbit;  dark  side  periapsis. 
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Figure 30. - Variation of impulsive  velocity  increment AV ai 
arr ival  for entry  into  elliptical  parking  orbits at Jupiter  for 
symmetric  round  trips. 
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Figure 32. - Variation of AV at arrival  for  entry  into  parking  orbits 
at Uranus  for symmetrical round  trips. 
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Figure 33. - Variation of AV at  arr ival  for  entry  into 
parking  orbits  at  Neptune  for  symmetrical  round 
trips. 
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Figure 34. -Total  impulsive  velocity  increment  for  symmetric stopover 
round  t r ips to Jupiter  with  atmospheric  braking  at  Earth  return. 
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Figure 35. -Total  impulsive  velocity  increment  for  symmetric 
stopover round  trips to Saturn with atmospheric braking a t  
Earth  return. 
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Figure 36. - Variation of X A V  with  trip  duration  for symmetric stopover round-trip 
trajectories  from  Earth  to  Uranus  with atmospheric braking  at  Earth  return. 
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Figure 37. - Variation of CAV  w i th   t r ip   dura t ion   fo r   symmtr ic  stopover round-trip 
trajectories  from  Earth  to  Neptune  with  atmospheric  braking  at  Earth  return. 
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