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FOREWORD

This report gives key characteristics of Earth-to-Moon trajectories
for the period 1965-1970. It is intended to provide trajectory analysts
with data, in volume, so that they may perform preliminary design
studies and conduct investigations of the properties of ballistic lunar
trajectories. While not exact, these trajectories are sufficiently accurate
to be quite useful for the above purpose. The data presented assumes
that launch occurs at Cape Kennedy, arrival occurs when the Moon
is over the meridian of the DSIF tracking station at Goldstone, Calif.,
and the flight time is between 2 and 3 days.

In generating such a large amount of data, it is impossible to check
each number. Should the reader detect any error the authors would
appreciate being advised.

Companion volumes (Refs. 1 and 2) give the characteristics of
Earth-Venus and Earth-Mars trajectories during the period 1964-1970.
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ABSTRACT

152> %

This report gives key characteristics of Earth-to-Moon trajectories
for the period 1965-1970. It is intended to provide trajectory analysts
with data, in volume, so that they may perform preliminary design

studies and conduct investigations of the properties of ballistic lunar

trajectories. While not exaci, these trajectories are sufficiently ac-

curate to be quite useful for the above purpose. The data presented

assumed launch to occur at Cape Kennedy, arrival to occur when
the Moon is over the meridian of the DSIF tracking station at Goldstone,
California, and the flight time to be between 2 and 3 days. An explana-
tion of the analytical model used in the generation of the data, includ-

ing detailed equations, is presented.

o4

I. ANALYTICAL MODEL AND ASSUMPTIONS

One of the problems associated with the design of
unmanned lunar missions is the need to generate large
amounts of trajectory data to support a single launch.
There are two basic reasons for this:

1. The vehicle may be launched in a “period” which
may be as long as 8 days, or as short as 3 days.!

2. On any day, the vehicle may be launched in a
“window” varying from % hr to 4 hr.”

The direct implication of the variability of launch time
is a constant shifting of the point of injection into the
lunar transfer trajectory. This shifting is a direct result of
the Earth’s rotation, the Earth’s movement around the
Sun, and the motion of the Moon. For the direct-ascent
method of injection into the transfer ellipse, location of
the injection point is essentially constant for a given
launch azimuth, and the shifting is due mainly to the

1For example, owing to constraints on lighting conditions on the
Moon at impact time, launch cannot occur on all days of the
month.

2Because of range safety requirements and other constraints, the
range of usable launch azimuths is restricted.

required change in launch azimuth during the window
due to the rotation of the Earth. However, for the parking-
orbit method, the projection of the injection point onto
the Earth’s surface may shift by as much as 3500 nautical
miles (60 deg of arc) during a launch window. In addi-
tion, for a given launch azimuth, the injection location
may vary by a similar amount over a launch period. The
first variation is due mainly to the change in launch
azimuth during the window, whereas the second is due
solely to the day-to-day change in the position of the
Moon. Fig. 1 illustrates both of the above features by
showing the injection loci for a typical launch period.?

The trajectory designer also has a problem in trying to
illustrate the various trajectories adequately and clearly.
Certainly he cannot calculate all possible trajectories, for
they are infinite in number. In addition, the computation
of precision integrated trajectories involves great expense
in time and money. Hence, some compromise must be
sought both as to quantity and quality of the preliminary
data presented.

3The reasons for using the parking-orbit method will not be dealt
with here, but are discussed in Ref. 3.
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Some of the preliminary results needed for both long-
range planning and as initial inputs into precision inte-
grating trajectory programs are so-called near-earth
parameters. These could be, for example, launch time,
injection time, injection energy, injection location, etc.
Since the near-earth portion of an actual lunar trajectory
is very nearly a conic, it is sufficient, for preliminary
purposes, to design conic trajectories which will closely
approximate the near-earth portion of precision trajec-
tories. That such approximations are more than adequate
is demonstrated by the estimated accuracies quoted at
the end of this section.

This report presents results generated by a program
which makes use of the above tenet, and it is presumed
that the report will meet the needs of those who plan
tracking and telemetry coverage. It is also presumed that
trajectory designers will find this data to be accurate
enough for initial inputs into integrating programs.

Results are enclosed herein for lunar trajectories in
which the flight time is greater than 2 days but less than
3 days, and the desired impact time is that time of day
when the Moon is over the meridian of the DSIF track-
ing station at Goldstone, California.® Trajectories are
presented for each day from January 1, 1965, to Decem-
ber 31, 1970, for launch azimuths ranging from 78 to 114
deg in 3-deg steps. Present estimates of the accuracy of
the data are:

Injection longitude, 3¢ = 0.85 deg.
Injection latitude, 3¢ = 0.25 deg.
Launch time, 30 = 200 sec.

Parking-orbit coast time, 30 = 10 sec.

A. Assumptions and Problem Formulation

The problem with which this report is concerned can
be stated most generally as follows:

Given that a probe is to impact the Moon vertically at
a specified time, design an Earth-to-Moon trajectory
of given launch azimuth, under the restriction that the
probe is to be launched ( n + x) days before impact,
where n is a given integral number, and x is restricted
asfollows: 0 <x < 1

‘Actually, in 1969 the flight times become slightly longer than
3 days when the Moon is at large positive declinations due to the
constraint imposed by the requirement that impact occur over the
Goldstone meridian.

vii

The analytic solution to the trajectory design problem
is obtained under the following assumptions:

1. The launch site is Cape Kennedy.

2. The probe is injected into a circular parking orbit at
an altitude of 90 nm, and then coasts to the position
of ignition of final burn. In addition, coast time is
restricted to be less than 45 min.

3. The transfer trajectory is a two-dimensional conic,
more specifically an ellipse, and the ascent trajectory
lies in the transfer orbit plane.

4. The perturbative effect of the Moon can be ac-
counted for by designing the trajectory so as to pass
through a so-called pseudotarget aiming point.

5. True anomaly at injection (into the transfer ellipse),
pericenter radius (of the transfer ellipse), burn arcs
and burn times are assumed constant for all launch
azimuths.

6. The probe is to impact the Moon vertically when
the Moon is over the Goldstone tracking station
meridian.

7. The flight time from injection into the transfer orbit
to impact is greater than 2 days but less than 3 days.®

8. The injection energy C; of the transfer ellipse® can
be accurately computed by a polynomiai in geo-
centric radius to the Moon Ry at impact time and
time-of-flight T, from injection to impact; ie.,
C; = C; (Ru, Tw).

Wherever possible, the above assumptions are justified
in the ensuing discussion.

B. Analytical Model ’

The lunar trajectory design problem can be greatly
simplified with little loss in generality and accuracy of
results by assuming that the transfer orbit is a two-
dimensional conic and that the ascent trajectory lies in
the transfer orbit plane. More specifically, it is assumed
that the transfer trajectory can be satisfactorily repre-
sented by an ellipse designed so as to pass through an
aiming point which is called the pseudotarget aiming
point.® The main justification for using an elliptical ap-

*Except for the cases noted in footnote 4.

C, is actually twice the total geocentric energy of the probe per
unit mass.

"For more detailed discussion of Section B see Ref. 3.

sThe principle behind the method used for obtaining the aiming
point was suggested by R. Winneberger, Northrop Corp.
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proximation is that the desired results are so-called near-
Earth results, and the near-Earth portion of an actual
(2 + x) day transfer time lunar trajectory is very nearly
an ellipse.

1. Planar Orientation

Making these assumptions we see that launching at a
certain azimuth from a particular launch site results in an
orbit plane which is at a certain inclination to a fixed
inertial reference plane. As a matter of fact, if this refer-
ence plane is the Earth’s equatorial plane, then the
inclination i of the orbit plane is given by

cos i = cos &, sin X,

1)

where &, is the latitude of the launch site and =, is the
(inertial) launch azimuth (see Fig. 2).

We now define the usual geocentric “inertial” coordi-
nate system® with origin at the center of the Earth, Z-axis
along the Earth’s spin axis, X-axis pointing toward the
vernal equinox, and Y-axis forming the usual dextral
coordinate system (Fig. 2). Denoting the_unit vector
normal to the orbit plane by W then, since S must neces-
sarily be in the orbit plane, we have (Fig. 8)

WeW =W+ W+ w:=1 )

3)
Now the component of the normal vector in the direction
of the Earth’s spin axis W is simply the cosine of the
inclination of the orbit plane (Fig. 2). Hence, recalling
Eq. (1) and solving Egs. (2) and (3) we get, for the com-
ponents of W,

ﬁ"ls\ :WXSX+WySy+WZsZ:0

W3z = cosi = cos &, sin X, (4a)
WY _ - WZ Sy SZ ias‘x \/ ].u_ (S% + W%) (4b>
8%+ 82

— 7.8y
WX — (“ ¥ S} + WZ Sz) (40)

Sx

The physical interpretation of the plus and minus signs
in Eq. (4b) is that through a given line (the unit vector §)
there are two planes which have the same magnitude of
inclination to a fixed reference plane. Thus we see that
the plus sign results in one plane, while the minus sign
results in the other plane (Fig. 4).

%Actually, this cordinate system is not an inertial one in the strict
sense of the word, since the Earth is revolving around the Sun.
However, for the time intervals with which we are concerned, the
Earth’s path is approximately a straight line, and hence the co-
ordinate system is “approximately ‘inertial.”

VI

As the Earth rotates, a given launch site will pass
through each of these planes twice in a day. In addition,
there are two possible launch azimuths which will resnlt

in each of these planes (four, if we include retrograde
trajectories), These azimuths are:

2, = sin™? (—————COS . )
cos &,
E’L— 180° — X,

For example, from Fig. 4 we see that we can launch with
3, at points II and IV, and with 3 at points I and III.
Thus we can launch with 2, at one time when passing
through a given plane, and with X/ during the next
passing through this same plane. Therefore, since there
are two possible launch times per day for each launch
azimuth, there are (for a particular launch site) four
possible launch times per day such that we will be in
either one of the transfer planes. Also, since impact time
is fixed, we see that the time from launch to impact for
launch at a given launch azimuth is uniquely determined
for each plane.

2. In-Plane Orientation

Associated with each of the two planes into which we
can inject with a given launch azimuth there is a parking-
orbit coast time. This is the time it takes for the probe to
coast from its position at insertion into the parking orbit

NORTH POLE

VERNAL
EQUINOX

Fig. 2. Launch site, trajectory plane geometry
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to its position at the start of final burn. These coast times
will, in general, be different for the two planes, and are
distinguished by use of the terms “long” and “short” coast
times. In particular, the plus sign in Eq. (4b) results in
the plane which requires the long coast time, and the
minus sign results in the other plane. Because of the
constraint on the length of coast time,'® however, the
short coast time plane is the only one used for the results
presented in this report.

NORTH POLE

Fig. 4. Flight planes

During final burn, the larger the flight path angle (i.e.,
the angle between the local horizontal and the velocity
vector) the smaller the payload for a given injection
energy will be. This is so because as the path angle is
increased, gravitational losses are also increased. (We are
flying steeper trajectories, hence more of the thrust must
be used to compensate for gravitational losses.) Since
path angle varies directly as true anomaly for true anom-
alies near zero, serious payload losses will be incurred if
the true anomaly at injection is too large. Moreover, if
we attempt to inject at too negative a path angle
(true anomaly) the probe will re-enter denser portions of
atmosphere and be slowed down, thereby decreasing the
injection energy. Hence, gravitational and atmospheric
losses restrict true anomalies at injection to values near

10Assumption 2.

zero. Actually, the optimum injection true anomaly is
dependent upon the angle which the thrust vector makes
with the velocity vector, which in turn depends upon the
particular guidance scheme of the vehicle. This vehicle
dependence causes the optimum injection true anomaly to
be slightly dependent upon C,. However, for the narrow
range of values of C; required for (2 + x) day trajectories,
injection true anomaly varies by less than 0.05 deg and
may therefore be considered constant.

3. Size and Shape of Transfer Ellipse

Having determined the planar orientation of the trans-
fer ellipse, we must now ascertain its size and shape.

Size is basically dependent upon the energy C, as
shown by the following relationship

GM;
|Cal

a —

where a is the semimajor axis of the ellipse, and GMj is
the universal gravitational constant times the mass of

the Earth.

The shape of the ellipse is determined by its eccen-
tricity e, which, in turn, is a function of both the energy
C,; and the pericenter distance R, according to the
relationship

R, C,

e:1+am-

Just as the size and shape of the transfer ellipse are
dependent upon C,, so C; is dependent upon the size and
shape of the ellipse. Now the desired size of the ellipse is
a function of the geocentric radius to the Moon at impact
time Ry, and the desired shape is a function of the
required time of flight T». Hence we see that the energy
is a function of the radius to the Moon and the time of
flight; i.e.,

C,=0G; (RM, Tl")

Now, C, attainable is a function of boost vehicle capa-
bility; the larger the value of the energy the boost vehicle
is required to deliver, the smaller the resulting payload
will be. Furthermore, since the time of flight from injec-
tion to impact is also a function of C;, the practical lower
limit of time of flight is a function of the available booster
capability. Presently, this lower limit is approximately
2 days. Moreover, C; can be accurately calculated by a
polynomial in Ry and Tp, the coefficients of the poly-
nomial having been determined by a least squares fit to
precision-integrated trajectory data. Such a polynomial is
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used in the conic program which generated the data
presented in this report.

C. Accuracies

Estimated accuracies of the near-earth portion of the
transfer ellipse have been quoted in Section I. Another
indication of the accuracy is the miss distance at the
Moon, which would result from using the enclosed
injection conditions as input into a precision integrating
trajectory program.

Such a check on the data was made using the JPL
Space Trajectories Program (see Ref. 4), and the results
are tabulated in Table 1.

Check cases were run for every third day of March
1964, using 78-, 102-, and 114-deg launch azimuths. The
results are presented in terms of RCA, the radius of
closest approach to the center of the Moon, and B, the
impact parameter’’. Note that since the radius of the
Moon is 1738 km, all trajectories resulting in a value of
RCA less than 1738 km will impact the Moon. It should
be noted that in all cases the reference azimuth®* (102
deg) trajectory impacts the Moon.

11The impact parameter B is analogous to the impact parameter
used in treating the problem of scattering by charged particles.
For a detailed discussion of the use of B in lunar trajectories see
Ref. 5.

128ee Section III.

Table 1. Conic accuracy test results
Date Azimuth RCA' B Date Azimuth RCA B
1964 deg km km 1964 deg km km

3-1 78 6240 8880 316 78 3670 6880
102 920 2560 102 80 830
14 1640 3540 114 1640 4100
319 78 4010 7290
3-4 78 6910 9480 102 200 1350
102 480 1750 114 2010 4590
14 570 1900 3.22 78 4580 7600
a7 78 5630 9240 102 720 2470
114 2380 4830

102 240 1230
114 400 1590 3.25 78 5200 7980
102 1190 3100
3.10 78 5120 7960 114 2650 4950
102 90 790 3-28 78 6210 8850
- 910 2660 102 920 2560
114 1730 3660
3-13 78 4000 7040 331 78 6910 9480
102 90 880 102 490 1770
14 1430 3650 114 630 2000

Xt
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ll. DETAILED EQUATIONS

The trajectory data found in Section V were generated  of the orbit plane. By spherical trigonometry we can then
by the JPL “Near Earth Conic” program** which makes  show the following relationship:
use of the analytical model outlined in Section II. The
detailed equations used in this program will now be given,
Since the pseudotarget aiming point is calculated by a  where 2, is the launch azimuth, and ®,, is the launch site
subroutine to the main program, the method for calculat- latitude. Thus we get
ing the location of this point is given in a separate section
(Section II-B). This approach was used because it was
telt that including such a description in Section II-A

cos i = cos &, sin X,

W, = cosi = cos &, sin ¥, (4a)

would needlessly interrupt the chain of development of Wy = __ W25y 8. iASX V1I-— (85 +W3) (4b)
the equations of the main program. A list of the notation Sy + S
used in this section is given in Section II-C,

¢ Wy = — (Wy Sy + W, S)) (4c)

Sx

A. Main Program From Eq. (7b) we see that it is physically impossible to

The impact time T, can be found from the equation  achieve an orbit plane in which
Fig. 5
(Fig. 5) W:>1-S§;
0,(Ts) =6, + GHA(0), + oT, (5)
Launch azimuth is therefore restricted such that the

where 6, is the geocentric longitude of the Moon at following condition must exist:

impact time (for this case the longitude of Goldstone);
GHA (0), is the Greenwich hour angle at midnight of the sin? 3, < cosi’ Py
arrival date; o is the rotation rate of the Earth; and T CosT Py
0, (T4), the right ascension of the Moon at impact time, is
obtained from the equations

since §; = sin ®g. Physically, /t\he restriction is that if the
declination of the unit vector S is greater than the launch

0 (T.) — X (T,) site latitude, then a range of launch azimuths (symmetri-
cos 0, (T4) = p (T, (6a) cal about due east) exists for which it is not possible to
launch from that site.
, Y (T.
sin @, (T,) = P ((T,:) (6b) The energy C; was shown in Section I to be a function

of the time of flight Tr and the geocentric radius to the
Moon Ry at impact time. The energy C, is calculated
from a polynomial in Ty and Ry:

where 0 < 0, (T,) < 360 deg, and X (T,,) and Y (T,) are
geocentric, equatorial inertial cartesian components, and

where p (T.) = \/X (T.F ¥ Y (T.)%.

: . . e (MOON AT ARRIVAL
The relationship between the unit vector W normal to " TIME)
the plane of the transfer orbit and unit vector S is as

follows:

ay A\
W-W=W:+W:+Ww:= (7a)

N\
W8 = WS+ WSy + W,S, =0 (7b) T
(VERNAL EQUINOX)
This gives two equations in three unknowns. A third
equation is supplied by noting that the Z component of

the normal vector is equal to the cosine of the inclination GREENWICH

MERIDIAN AT oh
UT OF ARRIVAL
DAY

130riginally designed by V. C. Clarke, Jr., Assistant Section Chief,
Systems Analysis Section, and coded by R. Y. Roth and W. 7.
Scholey, Computer Applications and Data Systems Section. Fig. 5. Time of meridian crossing
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C; =C, (Ru, TF) (8)
Tr=Tw—t,—t:.—T. 9)

where t, is the time of first burn (into the parking orbit); ¢, is the time of second
burn (out of the parking orbit); T, is the coast time; and T,y is the time from
launch to impact. In order to obtain T, the two quantities which must be calculated
are Tpy and T, since t, and t, are assumed known quantities. The quantity Ty
can be calculated from the equation

i = A8 +27n (10)

(/7]

where o is the rotation rate of the Earth, and n is the integral number of days
of flight. The quantity A® is calculated as follows:

A =0,(T)—6,—6,—6) 0<a8<2 (11)

where 6, is the launch site longitude, and @, (T,) and 6, have been previously
defined. The right ascension of the launch site 0, is found from the expression

Wy sin®d, sin X, + Wycos 2,

cos O, = -
2—1

(12a)

Wy sin®d,sinX, — Wxcos X,

T (12b)
7

sin 9, =

where 0 < 6, < 2x.

The energy C, must be determined by an iterative procedure since the coast
time is dependent upon the configuration of the ellipse and hence on C,. The
polynomial used in this report for the calculation of C, is as follows:
C:=a,ta,Tr+aT:+a; T} +a, Ty +a; T, +a;T;

+ boRy + by RuTr+ bRy T2+ bRy T} + b Ry T} + b; Ry T},
+bsRuTé + ¢ Ry + ¢, Ry Tr+ R, T; + ¢ R, T}

+ ¢ R, T4 + cs R, T3 + co RS TS (13)

where
a, = — 0.259485633 X 102 b, = + 0.56428830 X 10-* co = + 0.55264357 X 10-°
a, = + 0.311428490 X 10! b, = — 0.12973436 X 10-* ¢, = — 0.22554667 X 10-°
a, = — 0.14023969 b, = + 0.63306198 X 10-¢ c. = + 0.32176769 X 1012
a; = + 0.32709167 X 10-2 b, = — 0.15252281 X 10-7 c; = + 0.13841931 X 10-*

a, = — 0.41056897 X 10 b, = + 0.19504321 X 10-° ¢, = — 0.83993986 X 10-¢
as = + 0.26035173 X 10— b; = — 0.12513953 X 10 ¢; = + 0.79385360 X 10-'#
as = — 0.85262726 X 10-° b = + 031610513 X 10- cs = — 0.24123760 X 10-¢

Il

Il

Xt
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As a first approximation in the calculation of Ty, T, is cos ¥ = ﬁL P
assumed to be zero. With the resulting C,, the eccen- . A A (18)
tricity e of the transfer ellipse is calculated from sin¥ =R.-Q
R C. where 0 < ¥ < 2x, and where R 1, is the unit vector toward
e=1+ C'fM; (14)  the launch site and is given by

Py
. Lo R, = (cos &, cos ©,, cos &, sin O, sin &
where R,, the pericenter radius, is assumed to be a con- L= v L L L )

stant input quantity, and GMj is the universal gravita-
tional constant times the mass of the Earth. The semilatus
rectum is then calculated from

p=R,(1+e) (15)
and the true anomaly at impact v, from
— 2P — BRu
v, = cos (————e R, > (16)
where 0 <v, < =
Define B as
A A A
B=SXW

Then the unit vectors toward pericenter P and normal to
in the plane of the trajectory Q (Fig. 6) are given by

A A el
P =Scosv, + Bsinv, ‘
17
azgsinv,,——ﬁcosu,, a7
The angle ¥ between the launcher and pericenter is then
given (Fig. 7) by

Fig. 7. Trajectory plane geometry

The angle ¥, between launch and injection is then
given by

Y, =% — ¥ —v,; (19)

where v, is the true anomaly at injection into the transfer
ellipse. The coast time is then calculated from (see Fig. 8)

T.=[¥;— (¥, + ¥)] kg (20)

V>

where ¥, is the angle of first burn, ¥, is the angle of
second burn, and k; is the inverse of the parking-orbit
coast rate (= 14.638 sec/deg for a 90-nm-altitude Earth
parking orbit).

0>

With this T, the time of flight is then calculated from
Te=Tu—t—t.— T, 9)

This T is then used to recalculate C, and the quantities
5 given by Egs. (14)-(19). The injection radius R; is then
} o calculated from

R=—Fbt — (21)

Fig. 6. In-plane unit vector geometry T 1+ ecos 0,

X1v
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along with injection speed V,

2
v, = o, + 252 (22)
1

and injection path angle

\/pGME

(23)

cos I = ~5—p— -
I y

ST

INITIAL BURNING

COASTING

FINAL BURNING

NJECTION

TRANSFER ELLIPSE

Fig. 8. Ascent and transfer trajectories

The unit vector toward injection is given by
N\
ﬁ[ = P cos v + /Q\ sinv; = (R_\'/, R}'l, Rz/) (24)
The injection latitude @, is given by

sin &, = Ry, - —;- << % (25)
The right ascension of injection ©; is given by
cos O, = et
p.¢4 YI
(26)
. Ry,
sin 8 = ————
VR, + Ry,

where 0 < 0; <2, and the injection longitude is given by
01261—@L—wtb+01, (27)

where 6, is the longitude of the launch site, and t; is the
time from launch to injection.

The injection azimuth angle is given by

Sz — cos (v, — ;) sin &,
sin (v, — v;) cOs ¥;

cos 2y =

(28)

The unit vector to final-stage ignition is given by

~N ”n PA
R.=Pcos;— ¥.) + Qsinfo, — ¥.)  (29)
The latitude of final-stage ignition ®. is given by

sin ®. = Ry -Z< ¢, < % (30)

2_.

The right ascension of final burn is given by

cos 0, = — Be
- VR, TR,
: 0<6,<2 (31
sin OL - ¥z

VR:, + RZ,
and the longitude #. of final-stage ignition is given by
6.=6,+0,— 0, + ol (32)

The launch time is given by
_ (SL - 0[, - GHA) mod 2«
L =

w

where GHA is the Greenwich hour angle at 0® UT of the
launch day and is obtained from (see Ref. 4)

GHA = 100° 07554260 + 02 9856473460 T',

+ 2° 9015 X 1072 T2

T

(33)

0 < GHA < 2
(34)

where T; = days past 0" January 1, 1950. The injection
time is calculated from

T, =T, +t (35)

The range R along the Earth’s surface from launch to the
normal of the local horizontal plane at imjection is
given by
R\ _ . .
cos | g~ ) = cos @y, cos ®, cos (6, — 0,) + sin &, sin &,
-0
(36)
where

R = range, and R, = radius of Earth = 6378.165 km

The lunar phase angle A,, the angle between the
Earth-Moon and Earth-Sun line, is calculated as follows:

—Ry*R,

COSAL:—_——]R,,] TR, |

0<a<2r (37)

sinA, = sign [(R, X Ry) -i;] VI —cosz A,

Jvhere R, is the geocentric position vector of the Sun, and

k is the north pole unit vector.
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B. Pseudotarget Aiming Point Subroutine

e nointoad and anrlior

Ac thae aconrans,
ASs was poeintea out eanier, ccur

the accuracy
is improved if the transfer trajectory is designed so as to
pass through an empirically determined aiming point
rather than through the center of the Moon. The location
of this aiming point is calculated by the following itera-
tive procedure.

af tho roaonlic
WL UlL Avouiwy

The geocentric radius vector to the aiming point at the
jth iteration is given by

R, =Ry +ry (38, 7)

where Ry, is the radius vector to the Moon, and r; is the
selenocentric radius vector to the aiming point. The geo-
centric speed at this point is given by

v, = JC, + M (39)
R;
and the path angle by
= Vp GMg
cosI'; = VR, (40)
The geocentric velocity is calculated from
Vj =Vj sinI‘,- ﬁj + Vj CcOSs Fj ﬁj (41)
where
A _ R].
R; = R,
and
~ Pal N
Nj - W X Rj
The velocity relative to the Moon is given by
VTj == Vj - VM (42)

where V, is the geocentric velocity of the Moon at impact
time. The Moon-centered radius-vector to the aiming
point for the next iteration is then given by

Pl
ria = — K; Vp; (43)
where
A Vo
Vi = “7:%

and K; is a 4th-order polynomial in V;. The geocentric
radius to this next aiming point is then given by

Rju=Ry+rp, (38,j+1)

The series of equations (39) through (43) is then recom-
puted. This procedure continues until

XVI

|Rjs — Rj| <€

A valuc of 100 ki is built in for €. As an initial aiming point,
a point on the Earth-Moon line which is at a distance
(Ry — ro) from the center of the Earth is used; r, is an input
quantity.

This subroutine is used in the main program as follows:
The quantities given by Egs. (5) through (15) are first
calculated for a trajectory designed so as to pass through
the center of the Moon. The pseudotarget aiming point
subroutine then uses these conic parameters to calculate
an aiming point. The main program then redesigns the
trajectory so as to pass through this aiming point.

Once the trajectory has been designed so as to pass
through the aiming point, several lunar conic parameters
can be calculated in the following manner: The speed of
the probe with respect to the Moon V, calculated in the
aiming point subroutine, is assumed to be the speed that
the probe would have at a large distance r, from the
Moon, the magnitude of r, having been empirically de-
termined so as to give the greatest possible accuracy.
Thus the selenocentric energy is

C sy = V?, —_— %:’ﬂ (44)
L
The impact speed is then given by
Vi = [ Cou + 252 (45)
M

where Ry is the radius of the Moon. The angle between
the incoming asymptote and the Earth-Moon line ¢z is
found from

Vo Ry

cos s = — Vr Ry

(46)

where Vi is the velocity of the probe with respect to the
Moon at the aiming point.

It should be emphasized that the reasons for choosing
the calculation points in the selenocentric portion of the
conic program are probably not completely obvious, The
reason for this is that in order to improve the accuracy
of the results it was found desirable to use several empiri-
cally determined points, the justification for using these
points lying solely in the improved results.

C. Notation

Symbols in bold-face type denote vectors; bold-fa e
symbols with hats (/) denote unit vectors; other symbols
denote the magnitudes of the quantities represented. All
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distances are in kilometers, angles in radians, and times
in seconds, except for the special cases where noted. The
coordinate system is Earth-centered inertial, with the
Z-axis along the spin axis, the X-axis pointing in the direc-
tion of the vernal equinox, and the Y-axis forming the
usual coordinate system.

Unit Vectors
ANA AN

Ljk

DI &

e

Py,
&
o,
@,

¥,
¥,

unit vectors along the X, Y, Z axes,
respectively.
unit vector normal to the plane of the
trajectory.
unit vector toward the aiming point.

A N o
unit vector normal toS and W (=8 x W).
un}t vector toward perigee. ~n~ A
unit vector normal to W and $ (=W XP).
unit vector toward launch site at launch time.
unit vector toward injection location.
unit vector toward final-burn ignition point.

right ascension of Moon at impact time.
right ascension of aiming point.

right ascension of launch site at launch time.
right ascension of injection.

right ascension of final-burn ignition.
longitude of Moon at impact time.
longitude of launch site.

longitude of injection.

longitude of final-burn ignition.
declination (latitude) of Moon at impact
time.

declination (latitude) of launch site.
declination (latitude) of injection point.
declination (latitude) of impact point.
declination (latitude) of final-burn ignition.
central angle between launcher and
pericenter.

central angle between launcher and
injection.

angle of first burn.

angle of second burn.

b f) launch azimuth (inertial).
Sy injection azimuth (inertial).
p true anomaly at impact.
0 true anomaly at injection.
i inclination of orbit plane to equator.
T injection path angle.
GHA Greenwich hour angle at 0* UT of launch
day.
GHA(0), Greenwich hour angle at 0" UT of arrival
day.
A, lunar phase angle.
I, injection path angle.
Le angle between incoming asymptote and
Earth—-Moon line.
Times
T, impact time.
T, launch time.
T, injection time.
T. final-burn ignition time.
t, duration of first burn.
t, duration of second burn.
t time from launch to injection.
t. coast time.
Tix time from launch to impact.
T, time of flight from injection to impact.
Conic Eiements
Cs injection energy, twice the vis viva energy.
e eccentricity.
P semilatus rectum.
R, perigee radius.
Cix selenocentric C;.
Miscellaneous Quantities
GM; universal gravitational constant times mass
of Earth.
Ry radius to Moon at impact time.
ks inverse parking-orbit coast rate, sec/deg.
R; injection radius.
Vi injection velocity.
R range.
Viu impact speed.

Xvil
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lll. EXPLANATION OF TRAJECTORY TABLES

Tabular listings of pertinent quantities of the near-earth conic are given at
1-day arrival date intervals. For each launch date there are two groups of printout,

the block group and the columnar group.

A. Block Group

The block group contains parameters which are essentially constant for any
given launch day and arrival conditions. Because of the relative constancy of
these parameters they need be calculated for only one launch azimuth. This
particular azimuth is referred to as the reference launch azimuth; for this report it
is 102 deg.™ Further, the value of the vis viva energy C; obtained for the reference
azimuth is used in the calculation of the variable parameters for the other launch
azimuths, since this is consistent with the present design philosophy of keeping

C, fixed during any given launch day.

The format for the block group is as follows:

SX

C3

PLP

NSX
LATE
LAUNCH

SY Sz DAO RAO
ECC SLR TA RCA
PFB GHA EPS LOM
NSY NSZ C3M VIM
LLONE LATS LONS LATI
DATE BASE AZM TF

Block group symbols are defined as follows:

Line 1l

SX-Sx
SY-Sy
SZ-S, of the Moon.

DAO @, the declination of S N

RAO 0 theright of ascension of S.

RI Ry, the Earth-Moon distance at encounter.
LAT  the launcher latitude.

LON the launcher longitude.

Line 2

C3 Cs, twice the total energy per unit mass or vis viva, km?/sec?.

ECC e, the eccentricity of the spacecraft orbit.
SLR p, the semilatus rectum of the spacecraft orbit.

RI
KPD
RAD
ZAE
LONI
TTT

LAT
TLP
VEL
B-T
RSM
ARRIVAL

vernal equinox, equatorial components of a unit vector S, in the direction

1¢This value was chosen because it is in the middle of the range of launch azimuths presently

allowable owing to range safety constraints.

Xvili

LON
TFB
PTH
B-R
TTAN
DATE
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TA v,, the true anomaly at injection time.

RCA R, the perigee distance of the spacecraft orbit.
KPD  k;, the inverse parking orbital rate, sec/deg.

TLP t,, the time from launch to parking-orbit injection.
TFB  t., the time of final burn.

Line 3

PLP ¥,, the arc subtended at Earth center between launch (at launch time)
and parking-orbit injection (first-burn arc).

PFB ¥, the arc subtended at Earth center during final burn.

GHA  the Greenwich hour angle of the arrival date for the reference launch
azimuth (0* GMT).

EPS Earth-Moon-Sun angle, the angle between the Earth-Moon line and
the Moon-Sun line at arrival time, measured positive clockwise from
the Earth-Moon line when looking down from the north pole of the
Moon’s orbital plane.

LOM 4y, the geocentric longitude of the Moon at encounter.

RAD R, the injection radius.

VEL  V, the inertial injection speed.

PTH T, the inertial path angle at injection.

Line 4

NSX
NSY } X,Y,Z components of the unit vector to the aiming point.
NSZ |
C3M  C,y, energy of the selenocentric conic, km?/sec?.
VIM V,x, impact speed, km/sec.
ZAE [, angle between incoming asymptote and Moon-Earth line.

T R components of the impact parameter B for which the trajectory was
B-T designed; R is a unit vector normal to the Moon’s orbital plane, and
B°R T =R x§,, where S, is a unit vector along the incoming asymptote
of the selenocentric conic (hyperbola), as demonstrated in Ref. 5.

Line 5

LATE the selenographic latitude of the Earth at arrival time.

LONE the selenographic longitude of the Earth at arrival time.

LATS the selenographic latitude of the Sun at arrival time.

LONS the selenographic longitude of the Sun at arrival time.

LATI the selenographic latitude of the impact point.

LONI the selenographic longitude of the impact point.

RSM  the Sun-Moon distance at encounter, km X 10¢.

TTAN the angle between the Moon equatorial T-axis and the Moon orbital
T-axis, where T is the unit vector normal to the incoming asymptote.

Line 6

Launch
Date
BASE
AZM

}the year, month and day of launch.

}the launch azimuth for which the C; search was performed.

XixX
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TF the flight time in hours from injection to impact for the base azimuth.

TTT  the time in hours until the terminator crosses the impact point. The
terminator is the boundary between day and night. This number is
positive if impact occurs in sunlight, and negative if on the dark
side of the Moon.

Arrival

Date }the year, month, day, hr, min, and sec of impact.

B. Columnar Group

The columnar group contains the essential parameters which vary from launch
azimuth to launch azimuth during a given launch day. These parameters are
given for all launch azimuths between 78 and 114 deg in 3-deg increments. The
injection conditions are given in geocentric inertial spherical coordinates, assuming
a 100-nm parking-orbit altitude and typical boost vehicle trajectory characteristics.
Unless otherwise noted, distances are in kilometers, angles in degrees, and times
in seconds.

The format for the columnar group is as follows:

LNCH LNCH L-I INJ RANGE IN] INJ INJ PO CST ING 2 ING 2
AZIMUTH TIME TIME LONG RT ASC AZMTH TIME TIME LAT LONG

These quantities are defined as follows:

LNCH 3.5, the launch azimuth.

AZIMUTH

LNCH T, the launch time, hr, min, sec, GMT.
TIME

L-I t.;, the launch to injection time.

TIME

INJ LAT &, the injection latitude.
INJ LONG 4, the injection longitude.

RANGE the ground range from launch to injection, nm.
INJ RT @, the injection right ascension.

ASC

INJ %, the inertial injection azimuth.
AZMTH

IN]J T, the injection time, hr, min, sec, GMT.
TIME

PO CST t., the parking orbit coast time.

TIME

ING 2 ®,, the latitude of 2nd-burn ignition.
LAT

ING 2 8., the longitude of 2nd-burn ignition.
LONG

XX
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C. Special Printouts

1. At times it is physically impossible to impact the Moon for a band of launch
azimuths symmetrical about 90 deg'®. Whenever this occurs the normal
printout is omitted and a word statement substituted.

2. The Moon does not cross the meridian of Goldstone on all days. Whenever
this occurs the normal printout is omitted and a word statement substituted.

“For a detailed discussion of this problem see page xii and Ref. 3.

IV. CONSTANTS

The constants used in the calculation of the presented data are as follows:
Gravitational Constants

1. Earth
GM; = 3.986032 X 10° km?*/sec”
2. Moon
GM, = 4.9027779 X 10* km?/sec?
Earth’s Rotation Rate
op = 4.1780742 X 10-* deg/sec
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*ACE 1

x 404313 ~.019241 ~.408883 DAO ~=23.993538 RAC 296.26730 RI 40C0DII.P21S LAY 29.310600 LON 27¢,461000
<3 -.011217 986880 13002.823 TA 4,0000 RCA €3%43.0000 KPD 14,.638000 TLP ST0.00000 YFB 108.00000
*L® 20.000000 8.500000 102.4087 E*S  -189.0825 LON 243.1518 RAD $552.93 vEL 10.99296 BTH 1.08689
[TY] .413230 ~.015208 -.403805 C3% 1.6978 VIN 2.7091 A€ 143,803 B,V .0000 B.R .0000
LATE  3,.3301 LONE 380.23547 LATS  -.5837 LONS 167. Y088 LATVI <~2.4132 LONI 322,328 RSH 146.7083 TTAN 6, 7902
LAUNCH DATE JAN 1,1963 BASE A2w  102.0 IF 83,147 TYY -227.12¢ ARRIVAL DAYE sawm 3 1963 20 39 2¢.0
LNCH LcH L1 ILE Ny Ny Ng NG *0 CST ING 2 Ine 2
AZINUTH VINE TINE LAY LONG RANGE RY ASC AINTH TIinE TIME LAY LONG
78.00 2 e 1332.8% 18,10  3%4.40 4124 132.03 115.04 2 28 20.0 657.8 21.52 346,57
81,00 2 39 1227.1 18.50 348,78 e 132.21 113.852 2 59 46.4 52,1 21.70 330.7¢
84,00 3 11 1123.3 te.01 339.1% 330¢ 132,38 112,34 3 30 28.2 48,3 21.04 331,12
27 00 3 a2 1025,.4 19.00 332.03 2923 132.44 111.99 3 59 13,8 3350.4 21.93 323.98%
90.00 4« 9 937.7 19,07 328,61 2585 132,46 111,33 4 24 55.2 262.7 21,96  317.82
93,00 4 32 862, 9 19.00 320.09 2293 132,44 111,959 4 46 49,7 187.9 21.93 312.01
96,00 4 8 801.8 18.61 315,50 2058 132.35 112.34 5 4 «8.% 126.8 21.86 307.&7
$9.00 s ¢ 783.0 18.50 311,76 1870 132.2¢ 113.52 s 19 12.6 78.0 21.70 303,81
102,00 s ts T1e.7 18.10 300.70 1122 132.03 115.04 s 30 38.4 39.7 21.%2 300.8¢
105,00 s e €84.5 17.65 306.19 1607 131,79 116,82 S 39 44.2 9.8 21.31  298.49
108,20 s 3 €74.3 17.45  305.3% 1568 131,69 117,59 S 42 50.% -.7 21.22 297.€7
111.00 COASY VINE LESS THAN .0000
114,00 COAST TIME LESS THAN .0000
sx .580897 -.714412 ~.378220 DAO ~-22.22349 RAO 3D9.48955 RI 404653.160 LAT 26.310600 LON 279.461800
€3 -.83702% 985928 12997.903 Ta 4.0000 RCA €345.0000 KPD  14.638000 TL® S$SY0.000D0 YFB 10S.00000
BL® P20.000000 PF8  0.500000 GWA  103.3943 EPS  -157,9211 {OM  243.1518 RAD €552.93 VEL 10.99088 PTH 1.98584
Nex .598708 -.7D8637 NSZ  -,376490 C3m 1.6717 ¥VINM 2.7043 2AE 143.358 8.7 .0000 B.R .0000
LAYTE  4.8850 {(ONE 336.8927 ~.5840 LONS 135,1095 LATI -.5930 LONI 320.59%59 RSM 146.7298 TYAN  6.7553
LAUNCH DATE JAN 2,1963 BASE AZM 1D2.D IF 63.477 TIY -205.738 ARRIVAL DATE JaN 4 1965 21 28 14.8
LNCH LNCH L-1 INJ INJ INJ INJ ING PO CST ING 2 ING 2
AZINUTH Ting TINE LAY LONG RANCE RT aSC AZMTH TIME TIME LAY LONG
78.00 2 33 14Ds.5 15.94  358.60 4408 144.67  116.42 2 57 19.0 730.5 19.56 3%1.18
81,00 3 s 1306.0 16.28  351.%53 4018 144,84 115.06 327 .1 €31.0 19.72  343.79
04.00 3 3e 12D7.4 16.%54  344.34 3633 144,97 114,02 3 56 9.2 532.4 19.63  336.53
»7.00 4 s 1113.2 16.71 337.48 3267 145,04 113,37 4 23 49.3 438.2 19.91 329.63
90.00 4 32 1026.9 16.77  331.17 2931 145,07 133,18 4 49 7.3 351.9 19.93  323.29
93.00 a ss 930.8 16.71 328.55 2636 145,04 113,37 5 11 25,8 27s.8 19.91 317.69
96.00 s 18 885.9 16,54 320.70 2385 144.97 114.02 $ 30 29.4 210.9 19.83 3312.88
99.00 s 32 831.9 16,28  316.57 2176 144,84 115,06 S 46 26,3 156.9 19,72 30s.83
102,00 8 48 T87.7 15.94 313.10 200€ 144,67 116,42 5 59 37.3 112.7 19.56 305.48%
10%.00 s 57 751.8 15.54 310.18 1868 144,46 118,04 € 1D 30.0 76.86 19.38 302.6a
108.00 ¢ ? r22.2 15.09 307.64 1756 144,20 119.87 € 19 30.2 4.2 19.18 300.28
111.00 e 18 690.1 14,61 305.48 1665 143.90 121.86 6 27 1.0 23.1 18.9¢ 29s.27
114,00 ¢ 22 ers.2 14.11 303.54 1591 ie3. 57 123,97 6 33 21.2 3.2 18.74  296.5¢
13 .740830 SY -.578111 82 ~.332187 DAO ~19.3997¢ FAO 322.35339 RI 4029%1.168 LAY 28.310600 LOX 279.483800
c3 -.923880 ECC 984833 SLR 1299D.740 TA 4.0000 RCA €345.0D000 KPD 14.638000 TL®P $70.00000 TF8 1310%.0000C
SL® 20.000000 PFB  9,300000 GNA 104.3799 EPS  <~146,6499 LO®  243.1518 RAD 6352.92 VEL  10.98788 ®TH 1.98470
nsx 753614 NSY - 588728 NSZ -, 328368 (3N 1.6310 VI 2.6969 24F 142,818 8.7 .0000 B.R .co00
LATYE $.6289 LONE 355.8425 LATS -.8039 LONS 142.5245 LA 1.7186% LONI 318.673% RSM 146.77080 TYAN  €,4374
LAUNCH DATE JAN  3,1985 BASE AN 102.0 TF 63,831 TTT -184,74€  ARSIVAL DATE JAN S 31868 22 15 37,0
LNCH L-1 (LT 1L ¥] INJ Ny 1Ny *0 CS7 ING 2 ING 2
AZINUTH TImE LAT LONC RANCE RY ASC AZNTH TINE TIME LAY LONT
7s.00 z 1509.2 12.70 4.8 4811 156,78 118.03 317 28,8 834.2 16.5¢ 337.48
s1.00 3 1¢18,1 12.98 338,08 s4se 156,93 1:16.03 3 45 14.2 Te1.1 16.69 350,38
s .00 3 1323.0 13,20 381.27 4082 157,04 115.93 4 12 46,4 648.0 16.79 343,72
s7.00 . 1232.9% 13,34 344,07 3T 187,11 115,37 4 39 21.2 $s7.8 16,98 337.09
0.00 . 117,83 13,39 339.48 3400 157,13 115,18 s 4 13,9 4r2.8 16.87  330.88
3.00 s 1070.,1 13.34¢ 332.7% 3099 157,11 115,37 § 26 87,3 395.1 16.88 325,16
8,00 s 1001.3 13,20 327.62 2836 187.0¢ 115,93 s 47 .6 326.% 16,79 320.08
99 .00 s vaz.1 tz.98 323,10 2608 156.93 116,83 6 4 40.3 267.1 16.69 315,83
102.00 s 91.4 12.70 319.18 2410 156.70 118.03 € 19 av,0 216.4 16.36¢ 311.78
108,00 . 840,93 12,33 318.73 2248 156.58 119,40 6 32 a2.8 173,58 16.41 309 .46
108.00 ¢ 30 812.9 11,96 312,73 2108 156,55  321.14 6 43 45,1 137.5 16,24 305.59
111.00 e 40 re2.1 $13.83 310,08 1983 156,00 122,98 s S3 13.1 107.1 16.06 303,11
114.00 S 40 758.4 11,09 307,73 18097 188,77 $24.98 T 1 22.9 1.4 15.0¢ 300.93
X 871201 8Y -.409727 82 ~.270341 DAO ~15,87288 RAO 334.81481 RI 400272.133 LAY 29.310800 LON 279.461800
€3  ~1.,0D8448 ECC 983474 12001 .041 TA 4.0000 RCA 634%.0000 KPD $4.€38000 TL® S570.00000 TF® 30%.00000
®LP  20.000000 PFB  $.500000 GNA  1075.36%6 EPS  ~135,.2653 LOM  243,1518 RAD €552.92 VEL 10.98409 PTH 1.98333
LEY «978433 N3Y ~.400082 NS2 ~.268721 C3N 1,5825 VIM 2.6878 A€ 142,026 8.7 .0000 B.R .0000
LAYE €.3156 LONE 384.5434 LATS ~.6236 LONS 129.9566 LATI 2.4194 LONI 316,6484 RSN 146.8246 TTAN 5,053
LAUNCH DATE Jan 4.,1988 BASE A2M 102.0 TF  64.440 TIY -163.993 ARRIVAL DAYE JaAN € 1965 23 1 24.4
LNCH LNCH -1 ING 1 {F) ING Ny Ny PO CST ING 2 NG 2
AZINUTH TINE TINE LAY LONG RANGE RT ASC AZMTH TINE TIME LAY LONG
ve.00 3 s 1.2 1632.3 [ 1] 11,88 5289 168.45  119.42 3 32 13,8 957.3 12.7 a7
®3.00 3 32 27.8 1548.2 8.90 5.48 4948 168.59 118,34 3 58 12,9 8v0.2 12.84 358.25
#e.00 4 0 2.4 1456.8 $.08 3%9.03 4603 168.69  117.34 4 24 19.3 T81.8 12,92 3%51.7s
#7.00 a4 27 8.8 1369.6¢ 9.20 352,68 4263 168.75 117,08 4 49 57.7 €94.6 12.97  345.34
90.00 4 33 7.0 1285.7 9.24 346.52 1937 168.77  116.88 5 14 32.7 €10.7 12.98 339.18
#3.00 s 17 28.7 1207.1 9.20 340.73 3632 168.7%  117.DS 5 37 33.8 $32.1 12.97 333,42
98,00 S 39 44.% 1135.3 9.08 335.38 3354 168.69 117,54 5 58 39.3 460.3 12.92 328.09
.00 S 39 48.0 1071.1 8.90  330.%2 3107 168.59  118.34 6 17 39.1 396.1 12.84 323.29
102.00 ¢ 17 37.¢ 1014.8 8.65 326.153 2889 168.45 119.42 € 3¢ 32.0 339.5 12.74 319.00
108,00 ¢ 33 19.9 965.1 8.3  322.24 2700 168.27 120.74 € 49 25.1 290.1 12.61 315.20
108.00 ¢ a7 7.0 922.4 8.01 3108.78 2537 168.06 122.27 T 2 2%.4 247.4 12.47 311,04
111.00 e 59 12.€ 88s.8 7.63 315,63 2397 167.81 123,98 7 13 58.2 210.6 12.31 308.8¢
114.00 T ¢ S0.8 833.8 r.23 312,82 2277 167.53 125.083 7 24 4.8 178.8 12.14 3Ce.21
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8" +983838 8y ~. 221730 82 =.104421 DAO  <~11,21034 RAO 34€.93701 R]1 396772.223 LAY 20,.310600 LON 279.461000
3 ~1.102138 €CC 981903 SLR 32971.350 TA 4.0000 RCA €3545.0000 KPD 14.638000 YLF $70,00000 TFP 108.00000
SLP  20,.000000 PF $.300000 CHA 108,3512 EPS  -12),7223 LOM  243.1518 RAD €5%2.91 VEL 10.97974 PTH 1.90171
13 «958870 N3Y -.211504 N32 =~. 190223 (3N 1,5268 ViNM 2.6774 2AE 140.980 8.7 .0000 B.R 0000
Lare $.7060 LONE 353.8380 LATS ~.8437 LONS 117,408%2 LATI 3.6030 LONI 314.5720 RSM 146,8917 TTAN 5.0489
LAUNCH DATE JAN S.1968 BASE AZM  j02.0 TF 64,995 TIT -143,373 ARRIVAL DATE JaAN T 1965 23 45 49.9
LNCH LNCH L1 INY NG (LT N INJ PO C8Y ING 2 ING 2
AZIMUTH TINE TiNE LAY LONG RANGE RY ASC AZMTH TInE TIME LAY LONG
78.00 3 14 23.0 1767, 9 4.0 19.3¢ Se16 179.86 120.31 3 43 51,6 1092.8 8.2 12.39
81,00 3 40 10,1 1605, 9 4,23 13.37 8495 179.98 119.31 4 8 16,0 1010.9 8.37 6.32
84,00 4« 6 235.8 1601.8 4.4 r.22 5166 180,07 118,58 4 33 7.4 926.8 8.43 .12
e7.00 4 32 40.2 1817.3 4,51 1.08 4837 180,13 118.13 4 57 57,8 842.3 8.47  383.92
90.00 4 58 21.4 14344 4.58 354,98 4514 180,14 117.97 5 22 18,9 759.4 8.40 347,83
93.00 s 22 %8.08 1354.8 4,51 349.12 4206 180,13 118,13 5 45 33,8 679.8 8.4  341.98
96.00 S 48 7.3 1280.3 4,41 343.58 3918 180,07 118,58 6 7 27.6 605.3 8,43 336.47
99.00 € 7 30,4 1213.8 4.2% 338.41 3654 179.98 119,31 6 27 42.2 536.8 8.37 331,36
102.00 8 27 1 1149.9 4,03 333,66 3416 179.86  120.31 6 46 10.0 474.9 8.28 326.69
108.00 ¢ 44 38,4 1094.6 3.7 329.31 3204 179.70 121,54 7T 2 51,0 419.€ 8.17 322.44
108.00 T O 24.4 1048.7 3.48 323,38 3017 179.50 122.98 7 17 50.1 370.7 8.08 310,61
111,00 7 14 33.0 1002.6 3.12 321,77 2854 179.28 124.60 7 31 15,8 327.¢ 7.91 315,18
114.00 7 27 12,3 964.8 2.7¢ 318.50 2711 179.02  126.37 7 43 17,1 289.8 7.77 312.04
THE MOON DOES NOT CROSS THE 243,1518 MERIDIAN ON JAN 8 1965
x .993988% SY -.019529 82 -.1D7738 DAO  -6.18611 RAO 358.87446 RI! 392445.969 LAT 28.310600 LON 279.461800
<3 -1.208101 €CC .980183 SLR 12960.170 TA 4.0000 RCA 6545.0000 KPD 14.638000 TLP 570.00000 TFE 108.00000
PLP  20.000000 PFB  8,500000 CHA 108.3225 EPS  -111,9582 LOM  243.1518 RAD €552.90 VEL 10.97492 PTH 1.97994
NSX .99465€¢ NSY -.008482 NSZ  -.102902 C3M 1.4667 VIM 2.6661 ZAE 139,653 8.7 .0000 8.R .0000
LATE  €.7690 LONE 352.9716 LATS -.6646 LONS 1D4.8655 LATI 4.5522 LONI 312.4771 RSM 146.9689 TTAN  4.0397
LAUNCH DATE JAN  6,19653 BASE AZM 3102.0 TF  65.556 TIT -122.812  ARRIVAL DATE JAN 9 1965 0 29 31.2
LNCH LNCH L-1 INJ INJ INJ ING INY PO CST ING 2 iNG 2
AZIMUTH TIME TIME LAY LONG RANGE RT ASC AZMTH TIME TIME LAY LONG
78.00 3 21 %9.6 1911.6 -.95 27.23 6375 191,22 120.%4 3 53 51.2 1236.6 3.36 20.34
e1.00 3 46 13,9 1834.6¢ -.75 21.59 6072 191,33 119.58 4 16 48.5 1159.6 3.44 14.63
84.00 4 11 17,7 1754.3 -.60 15,72 5758 191,42 118.88 4 40 32.0 1079.3 3.49 8,71
7,00 4 38 46.6 1672,3 -.51 9.73 5439 191.47 118,45 S 4 38,8 997.3 3.83 2.69
90.00 5 212, 1590,2 -.48 3.72 5120 191.48 118.3¢ s 26 42.3 915.2 3.%4 356.66
93.00 s 27 5.2 1509.8 -.51 357,80 4808 191.47 118.45 S 82 14,0 834.8 3.53 3%0.78
96.00 s 50 39.4 1432.8 ~.60  352.08 4511 191,42 118,88 € 14 52.2 57,8 3.49 345,06
$9.00 6 13 34.2 1360.5 -.75 346,63 4232 191,33 119,58 6 36 1¢.7 685.5 3.44 339.68
102.00 6 34 38,9 1293,7 -.95% 341,53 3976 191,22 120.34 6 56 9.7 618.7 3.38¢ 334,64
105,00 € 53 38.4 1232.8 ~1.20 338,78 3742 191,07 121,73 7 14 31,2 557,80 3.27 329.98
108.00 7 11 41,1 1178.0 -1.48 332.39 3533 190.89  123.1) 7 31 19,1 503.0 3.17 328.70
111.00 T 27 48.9 1128.9 -1.79 328.34 3347 190,68 124,68 7 46 37,0 453.9 3.08 321.79
114,00 T 42 26,2 1088.2 -2.13 324.62 3181 190,44 126,41 6 0 31.8 410,2 2.92 318.2%
sx .902035 8Y 188208 82 -.013582 DAO =.77823 RAO  10.84921 R1 38733€.707 LAT 28.310600 LON 279.461800
c3 -1.321029 ECC 978309 SLR  12948.,037 TA 4,0000 RCA €545,0000 KPD 14,638000 TLP $70.00000 TFE 108,00000
PLP  20,.000000 PFB 8.500000 GHA 109.30¢2 EPS  -99,9008 LOM  243.1518 RAD €552.90 VEL 10,98979 PTH 1.97806
NSX 979809 NSY .199767 NSZ  -,008217 C3NM 1.4040 VIN 2.8544 2AE 138,018 8,7 .0000 8.R .0000
LATE 6.4018 LONE 3352,9938 LATS -.6868 LONS 92.3306 LAT! $.2357 LONI 310,399t RSM 147.0534 TYAN  2.8694
LAUNCH DATE JAN  7,1988 BASE AXZM 102.0 TF  €68.130 TIT -102.227  ARRIVAL DATE JAN 1D 1965 113 21,4
(N 14} LNCH L-1 iNJ iNJ INJ INg Ny LONE 3 INC 2 INC 2
AZINUTH TINE TINE LAT LONG RANGE RY ASC AINTH TINE TINE LAT LONG
70.00 3 28 83,7 2081.4 ~8.12 35.48 6957 202.79 119,99 4 3 18,1 1386.4 -1.83 28.54
81.00 3 81 30,2 1909.2 -5.93 30.18 8873 202,90 119,08 4 24 48,4 1314.2 “1.77 23,17
" 84,00 e 13 34,3 t912.8 -5.7¢ 24.5¢ €313 202.97 118,38 4 47 26,9 1237,8 -1.72 17,88
s7.00 4 40 19,8 1032.0 ~5.71 19.74 €062 203,02 117,92 5 10 s2.4 1187.8 -1.69 11.67
%0.00 $ 8 30.1 178,83 -5.68 12,78 sT47 203.04 117,78 S 34 41.7 1076.8 -1.68 5.70
93,00 $ 30 da.2 1670,.4¢ -5,71 6,01 s432 203.02 117.92 5 58 28.¢ 995.4 -1.69 359,74
*e.00 3 55 14,0 1591 .,1 -5.79 .92 s12¢ 202.97  118.38 6 21 47,1 916,19 -1.72 353,00
$9.00 s 10 39,8 1518, ~5.93 388,21 4833 202.990 119,08 6 44 14.8 840.1 -1.77 348.22
102,00 s 41 3.0 1443, ¢ -6.12 345,78 4559 202.79% 119,99 7T 5 33.6 768.6 -1.83 342.84
103,00 T 2 38,7 1377.,3 -6.38 344.81 4308 202.6¢3 121.17 T 25 33,0 102.3 ~1.92 337,78
108.00 7 22 10,0 1318,7 -6,82 339.79 4074 202.49 122,88 T 44 7.4 641,77 -2.09 333.08¢
111,00 T 40 14.9 12681.,6 -6.92 338.29 3063 202.29 124,118 8 t 16,8 586.6 -2.11 328.69
114,00 T 58 51,3 1212.1 -7.24 331.11 ery 202.08 125,83 8 17 3.3 537.1 -2.,22 324,88
ax .918334 8Y 2391810 82 .083971 DO 4.81888 RAO  23.13494 RI 381665.152 LAT 28.310600 LON 279.461000
c3 -1.43683%8 ECC 976410 SLR 12935,808 T4 4.0000 RCA €545.0000 KPD 14.638000 TLP 570.00000 TF8 3108,00000
PLP  20,.000000 PFB 8.3500000 GHA 110.2938 EPS  <~87,47185 LOM  243.1518 RAD 6552.89 VEL 10.96452 PN 1.97609
NS X +9300827 NSY 402946 NSZ 089608 C3M 1.3409 VIM 2.6424 2AE 136,061 B.7 .0000 B,.R .0000
LATE $.8328 LONE 3352.3561 LATS =.7108 LONS 79,7922 LATI 5.6278 LONI 308.3854 RSM 147.14190 TTAN 1.5782
LAUNCH DATE JAN 83,1968 BASE A2M 102.0 TF 66,720 TIT -81.509  ARRIVAL DATE JAN 11 1965 1 58 26,0
LNCH LNCH L-1 INY INY INJ INJ INJ PO CST ING 2 ING 2
AZIMUTH TINE TIME LAT LONG RANGE RT ASC AIMTH TIME TIME LAY LONG
78,00 3 3¢ 2.4 2213.7  -11.29 44,31 7556 21¢.86 118,858 4 12 88,1 1540.7 ~7.14 37.03
81,00 3 87 17,0 2148.2  -11.10 39.17 7291 214,96 117,61 4 33 8.2 1473.2 -~7.08 32,02
84,00 420 1.8 2075.4 ~10,96 33.84 7006 215,04 116,89 4 54 37.1 1400.4 -7.04 26.65
#7.00 4 a8 2.4 1998.1 -~10,088 28.19 6704 215.08 116,46 5 17 20.4 1323.1 -7.01 20.97
90,00 s 8 37,8 1917.6  -10,83 22.29 6392 215.10 116,31 5 40 55.2 1242.6 -7.00 15,0€
93.00 s 34 21,0 1835.¢  -1p,88 16.2¢ 6075 215.08  116.46 € 4 56.6 1160.6 -7.01 9.04a
96,00 5 59 43.5% 1753.9 -10.96 10.20 s759 215,04 116.89 6 28 37.4 1078.9 ~7.04 3.00
99,00 6 24 37.3 1674.2 ~11.10 4.21 5452 214.96 117.61 € 52 31.4 999.2 -7.08 3s7,07
102.00 6 48 38.7 1397.9  ~11.,29 338.41 5159 214.86 115,38 7 15 16,8 922.9 -7.14 381,33
105.00 7 11 30.1 1526, -11.52  3%52.85 4884 214.73 119,79 7 36 56.2 851.1 -7.21 345,86
108.00 ? 33 .8 1459.4  ~11.78 347.58 4630 214,57 121.20 7 57 20.0 T84.4 -7.30 340,69
111,00 T 83 4.8 1398.3 -12.08  342.61 4398 214.39 122,81 8 16 23,1 723.3 ~7.39 335,86
114,00 8 11 2.8 1342.7  -12.,39  337.96 4187 214,17 124.57 8 34 5.3 667.7 ~7.49 331,38




PL TR 32-503

EARTH—MOON TRAJECTORIES, 1965

a 795420 8V STSTER 82 170838 DAO
3 «1.549418 €CC 974339 SLR  12023.480 VA
*L® 20.000000 #F8  8.300000 Gna 111.2798 EPg
nex 706383 NBY .S89281 W32 +185399 C3M
Lave 4.8248 LONE 3352.9058 LAYS <~.736¢3 LONS
LAUNCH DATE AN 9,1988 BASE AN 302.0
LN LNCH (3] 1L 7] (L F]
AZINUTH TimE TinE LAY LONG
78.00 3 44 30,3 2372.3 ~16.23 $3.23
#1.00 « 4 5.7 2310.1 ~16,03 48.60
#a.00 4 25 33,1 2241.3 -15.09 43.65%
sv.00 4 40 as.8 2166.7 ~13.80 36.19
so.00 5 13 22.8 2087.1 -15.77 32.3¢
»3.00 5 3% 3.0 2004.2 -13.60 2€.2¢
e .00 e S 14.8 1919.9 ~15.89 20.01
29.00 e 31 25,9 1036¢.0 -16.03 13.72
102.00 s Y .7 1754.4 -16.23 7.53
105,00 T 21 S2.9 1676,6  ~16.48 1.8%2
100,00 T 4% 27.4 1603.6 -18.73 355.76
111,00 s Y a0.0 1536.0 -17.04 350,30
114.00 s 20 28,6 1474.0 -17.36 345.14
x .6208%1 S8Y .7T38723 82 .28792% DAO
3 ~1.833080 ECC .9720%87 SLR 12912.382 TA
sLsr  20.00000D PFP  8.300000 SHA 112.2651 EPS
NS X 608300 NSY .T4529¢ NS2 .272963 C3M
LATE 3.4842 (LONE 3S53.677T7 LATS ~.7689 LONS
LAUNCH DATE JAN 10,1963 BASE AZM 1302.0
LNCH LNCH L~ N3 N2
AZIMUTH TINE TINE LAY LONG
78.00 3 85 2527.1 ~20.65% 62.72
1.00 e 13 2471.0 -2D.44 58.61
sa,00 4 33 2407,1 ~20.28 $3.99%
#7.00 a ss 2335.8 -20.18 48.72
90.00 s 20 1.3 2287.2 -20.18 42.97
93.00 s 48 2.0 2173.2 -2D.18 36.79
2¢.00 6 13 12.8 2085.6  -20.28 30.30
99 .00 ¢ 40 S4.9 199¢.9 -20.44 23.6¢
102,00 7T # 31.0 1909.2 ~20.88 17.01
103,00 7 33 28.2 1824.86 -20.%0 10.49
1098.00 s 1 21,7 1744.4  -21.19 4.19
191.00 s 25 53.8 1669.8  -21.52 350.17
114,00 o 49 1.8 160D0.6 -21.88 352.48
[ 13 380757 8Y 081198 82 341285 DAO
<3 -1.740829 E€CC 871416 SLR 12902.918 TA
#LP  20.000000 ®F8  8.3500000 CNA 113.2500 EPS
NSK 303118 NSY 58738 NSZ .345239 C3n
LATE LONE 354.8813 LATS -. 7950 1LONS
LAUNCH DATE JAN 11,3965 BASE AZM  jD2.0
LNCH LNCH L-1 Ny INJ
AZINUTH TImE TINE LAT LONG
78 .00 e 13 9.8 2671 .4 -24.21 T2.08
81.00 4 20 31.4 2e22.8 -23.97 s8.3%0
#a .00 4 a8 391 2584.7 -23.79 6e.28
s7.00 s 7 3.8 2497.2 -23.88 59.34
[T 1 s 31 25.4 2420, -23.84 53.¢8
*3.00 s sy s2.0 233¢4.7  -21.62 av. a0
*s .00 s 28 18,0 2243.2 23,79 40.63
9.00 & 38 81,7 2148.%  -23.97 33,84
102.00 T 2% 48,8 20938 -24.21 26.38
108,00 v 38 15,0 1960,9  -24.50 19.24
108,00 o 23 4.8 1872,  -24.82 12.32
111.00 s %0 S1.9 1790, -25.17 .10
114,00 18 25.0 17130 ~23.%4 389.41
a 141307 8Y 900777 82 .392399 DAO
c3 ~31.008902 ECC LB70347 SLR  12095,.928 TA
#L®  20.000000 PFS 9.500000 CHA 114,234 EPS
LY ] 123584 N3Y 910339 W32 .394901 (M
LATE 0727 LONE 356.4882 LATS ~.0260 LONS
LAUNCH DATYE JAN 12,1985 BASE AZM  3102.0
LNCH LNCH L-1 INJ ING
AZINUTH TINE TINE LAY LONG
e .00 4 41 47,3 2786.8 -~26.58 719.89
#1.00 4 54 37,3 2745.9 ~26.30 76.93
sa.00 s 10 31.1 2693.0 -26.08 73.21
87,00 s 30 .2 2632.2 -25.94 60,63
90,00 s 53 20.1 2%%6.9 -25.90 €3.10
®3.00 ¢ 20 10.8 2469.7 -25.94 56,69
96 .00 s 50 12.8 2373.8 ~26.08 49.57
s.00 7 21 s57.¢ 2271.8 -26.30 41.98
102,00 T %4 23.7 2168.8 -26.58 34.19
108,00 s 26 30.9 2067.9 -26,90 26.45
108,00 ® 37 335.0 1971,7 -27.27 18.93
112,00 927 7.9 1881.7 -27.68 $1,73
114.00 9 Se 55.0 1798.7 -28.06 4.92

10.38030 RAQO  36,.04020 RI 375630,80¢ LAY
4.0000 RCA ©3¢3.0000 KPD  14.638000 TLP
~74.5902 LOM  243.1%18 RAD $552.88 VEL
1.2799 vim 2.6309 2AE 133,008 8.7
€7.2404 LAT!  5.€952 LONI 306.5119 RSN
TF ¢1.328 TTT -60.489  ARRIVAL DATE
1L ¥ N (L P
RANGE RY ASC ATINTH Ting
8164 227.7%¢ 116,25 424 2.8
7920 227.84 118,21 4 42 35,7
T651 227.91 114,48 s 2 34.4
7389 227.9%  113.98 5 24 5t.0
7051 227.97 113,82 S 48 9.0
€730 227.9%  113.98 € 12 27.2
€404 227.91 114,48 € 37 14.6
€D82 22v.84  115.21 7 2 1.9
5769 227.74  116.2% 7 26 21.1
5471 227.62  117.53 7 49 49.%
192 227.47 119,03 8 12 11.0
4935 227.29 120.72 8 33 16.0
4700 227.08  122.58 853 .6
15.54D80 RAO  49.87851 RI 3€9718.086 LAY
4.D00D RCA 6545.0000 KPD 14.638000 TLP
~61.2278 LOM  243.1518 RAD €552.87 VEL
1.2236 VIM 2.6201 ZAE 131.32¢ 8.7
84.6640 LATI  5.3892 LONI 304.8805 RSW
TF 67,949 TYIT ~-38.945  ARRIVAL DATE
INJ N Ny
RANGE RT ASC AZMTH TINE
[271Y 241.72 113,03 438 1.8
8345 241.83 111,88 4 54 45.6
8295 241.88 111,02 s 13 38.0
8016 241.92 110.49 S 34 39.0
711 241.93 110.32 S 57 38.%
7386 243.92 110,49 € 22 15.2
T049 243,880  131.02 6 47 S8.2
€107 241,01 111.80 T 14 11,6
€371 241.72 113,03 7 4C 20.2
6047 241,80 114,453 8 3 32.7
741 241.4% 116.10 8 30 26.1
s45¢ 241,20 117,94 6 53 45.2
5198 241.08 119,94 9 18 42,2
19,95338 RaO €4.09852 K1 3€4377.8672Z LAY
4.0000 RCA €343.0000 KPD 14.630000 TLP
~47,.3473 LON  243.31518 RAD €552.87 VEL
1.1744 VIN 2.6107 2A€ 128.756 8.7
42,0580 LATI  4.8294 LONI 303.6209 RSW
TF  68.35%54 TTT -16.604  ARRIVAL DATE
INJ N INJ
RANCE RY ASC AZNTH Ting
9328 236.98 109.23 4 37 41.0
133 2%7.07  107.89 $ 12 14.0
8907 257,13 106.09 5 29 19.9
8844 287,16 108.28 S 49 10.8
8349 287.18 108,08 6 11 45.8
8014 257,16 106.2¢ ¢ 3¢ 4.8
7661 287,13  106.89 T 3 40,2
T29? 2%7.0Y  107.09 T 31 0.2
€932 25¢.98  109.23 T 59 $9.3
(131} 258,08  110.88 o 27 38,9
8241 2se.72  112.70 s %4 57,1
592¢ 256,53 114,73 9 20 42.0
63y 296,35 116,93 9 44 S0.8
23.11838 RAO  81.15687 R1 360193.500 LAY
4.0000 RCA €345.0000 KPD 14.638000 TLP
~33.0109 LOM  243,.1538 RAD €352.86 VEL
1.1382 VIM 2.6032 2A€ 126,321 8.7
29.4116 LATI  3.2804 LONI 302.8732 RSM
TF 69.06% TIT 347.518  ARRIVAL DATE
INS INy INJ
RANGE RT ASC AZMTH TIME
9772 273.46  105.66 s 28 14.0
9612 273.54  104.09 s 40 23.2
9413 273.60 102.88 5 5% 26.1
9168 273.63 102.12 € 13 $2.4
8876 273.64 101.86 6 35 s7.0
8539 2713.63  1D2.12 7 1 28.%
8168 273.60 102.88 7 29 46.3
7776 273,54 104.09 T 59 49.4
7381 273.46 105,66 8 30 32.4
6994 273.3%5  107.52 9 0 58.8
€626 273,21 109.62 9 30 26.7
6284 273.04 113.89 9 58 29.%
5968 272.85  114.30 10 24 33.8

Pact 3

20.310600 LON 279.483800
570.00000 T¢F8 103.00000
10.95938 PN 1.97421
.0000 B.R .0800
$47.2307 TYvawm <2068
JAN 12 1963 2 43 S8.9®
PO C87 ING 2 ING 2
TIng LAY LONE
1697.8 ~12.33 45.87
1835.1 -12.20 41.28
1566.3 ~12.24 36.190
1491.7 ~12.21 30.69
1412.1 -12.20 28,08
1329.2 -12.23 18.76¢
1244.9 -12.24 12.53
1161.0 -12.20 €.29
1079.4 ~12,33 .17
1001.6¢ -12.40 384.2%
928.6 -12.48 348.60
863.0 ~12.%8 343.26¢
799.0 -12.68¢ 338.24
20.310800 LON 279.4631800
$70.00000 TFB 103.00000
10.9%546€ PTH 1.97244
.0000 B.R .0000
147.3156 TTAN 1.2028
JAN 13 1985 3 37 5.3
FO C8Y ING 2 ING 2
TIME LaY LONG
13s2.1 ~17.14 S4.97
1796.0 ~17.08 s0.80
17132.1 ~17.0a 46.09
1660.6¢ ~17.02 40.83
1%562.2 -17.01 3s.07
1496.2 -17.02 28.90
1410.6 ~17.04 22.44
1321.9 -17.08 15.03
12%4.2 ~17.14 9.27
13143.¢ -17.20 2.03
1049.4 -17.27 3s56.84
994.68 ~17.38 3%0.74
92%.86 -17.448 345,30
20.310800 LOW E7H.48i800

$70.00000 TFD 103.00000
10.95063 PN 1.97099%
.0000 B.R .0000
147.3921 TVvaw 2.6028
JAN 14 1985 4 33 14.1
$0 (87 NG 2 NG 2
Ting LAY LONC
1996.4 -21.17 $3.89
1947 .8 -r1.t2 s$o.27
1889.7 -21.00 3¢.00
1822.2 ~21.08 31.0%
1748.1 -23.08 43.37
1659.7 -21.08 3s.10
1569.2 -21.08 32.5%
1473.8 -¥1.12 25.39
137s.5 -21.17 10,19
1208.9 -21.24 11.18
1197.7 -21.3% 4.3
1118.1 -21.39 337,08
1038.8 -21.47 3%51.71
28.310600 LON 279.461000
$70.00000 YF® 308.00000
10.94769 PTH 1.96989
.0000 8.R .0000
147.4%59 TTAN 3.9331
JAN 135 1968 $ 34 9.6
PO CST Ine 2 NG 2
TINE LAY LONG
2111.6 ~24.00 71,37
2070.9 ~23.9% €8.34
2020.0 ~23.%0 €4 .59
1987.2 -23.80 $9.97
1881.9 ~23 54_ 44
1794.7 ~23.68 48,04
1698.8 ~23.90 40.94
1596.8 ~23.9% 33.39
1493.8 ~24.00 25.87
1392.9 ~24.07 18.01
1296.7 ~24.14 10.59
1206.7 -24.22 3.52
1123.7 ~24.30 356.86



JPL TR 32-503 EARTH—MOON TRAJECTORIES,

PAGE 4 -
X ~.132366 3y 899798 82 415743 DAO 24.56610 RAQO 98.36854 RI 357690.121 LAY 28.310600 LON 279.461800
<3 ~1.84136% ECC +969765 SLR  12892.115 TA 4.0000 RCA 6545,0000 KPD 14.638000 TLP 570.00000 TF8 105.00000
PLP  20.000000 PFB  8.500000 GHA 115,2221 EPS  -18.3855 LOM 243.1518 RAD 6552.86 VEL 10.94607 PTH 1.96930
NSX ~.130888 NSY 896724 NS? 416077 C3M 1.1117 VIM 2.5987 2a€ 124 .285 B.T .0000 8.R .0000
LATE -~1.7651 LONE 358.4148 LATS ~.8596 LONS 16,7392 LATI 1.1712 LONI 302.7703 RSM 147.5030 TTAN S.1159
LAUNCH DATE JAN 13,1965 BASE AZM 102.0 TF G9.311 TTT 322.773  ARRIVAL DATE JAN 16 1965 6 38 53,2
LNCH LNCH L1 INJ INJ INJ ING Ny PO CST ING 2 ING 2
A21MUTH TIME TimeE LAY LONG RANGE RT ASC AZMTH TIME TIME Lar LONG
78.00 5 30 33.8 2841.8 -o7.54 83,76 9985 290.76 103.79 6 17 55.6 2166.8 -25.21 75.07
81.00 5 41 475 2806.1 -27.23 81.17 9845 290,84 102.06 6 28 33.6 2131.1 ~25.15 72.42
84,00 S 56 14,1 2759.9 ~26.99 77.80 9665 290.90 100.71¢ 6 42 14,0 2084.9 -25.11 69.01
87.00 6 14 40.3 2700.5 -26.83 73,45 94 34 290,93 99.85 6 59 40,8 2025.5 ~25.08 64 .64
90.00 6 37 37.1 2626 .4 -26.78 68.02 9146 290,94 99.55 7 21 23.5 1951.4 -25.07 59.20
93.00 7 4 58,9 2538.0 -26.83 61.52 8804 290.93 99.85 7 47 17,0 1863.0 -25.08 52.71
96.00 7 35 55.8 2438.4 -26.99 54,15 84 20 290.90 100.71 8 16 34,2 1763.4 -25.11 45.36
99.00 8 9 7.8 2332.1 -27.23 46.22 8011 290.84 102.06 8 47 59.8 1657.1 ~25.15 37.47
102.00 8 43 10,1 2224.0 -27.54 38.05 7595 290.76 103.79 9 20 14.1 1549.0 -25.21 29.36
105.00 9 16 52.2 2118.1 -27.89 29.94 7190 290.66 105.82 9 52 10.3 1443, -25.28 21.33
108.00 9 49 24.3 2017.3 -28.27 22.07 6804 290.52  108.06 10 23 1.7 1342.3 -25.35 13.57
111.00 10 20 16.6 1923.3 -28.68 14.57 6446 290.36 110.47 10 52 19.9 1248.3 -25.42 6.19
114.00 10 49 14,2 1836.9 -29.10 7.48 6117 290.17 113.00 11 19 51.0 1161.9 -25.50 359.25
sx ~.398711 SY .821725 82 -407183 DAO  24.02800 RAO 115.88321 R1 357233.785 LAT 28.310600 LON 279.461800
c3 ~1.842512 ECC .969746 SLR 12891.95Q TA 4.0000 RCA 6545.0000 KPD 14.638000 TLP 570.00000 TF8 105.00000
PLP  20.000000 PFB B8.500000 GHA 116.2077 EPS ~4.3924 LOM 243.1518 RAD 6552.86 VEL 10.94602 PTH 1.96927
NSX ~.416197 NSY 813970 NSZ .405257 C3M 1.1107 VIM 2.5985 ZAE 122.889 B.7 .0000 B.k .0000
LATE ~3.4832 LONE -5220 LATS  -.8924 LONS  4.0588 LATI =-1.6749 LONI 303.3743 RSM 147.5306 TTAN 6.05uU0
LAUNCH DATE JAN 14,1965 BASE AZM 102.0 TF 69,176 TTT 296.623  ARRIVAL DATE JAN 17 1965 7 44 49,3
LNCH LNCH L-1 INY INY INJ INY INY FO CsT ING 2 ING 2
AZIMUTH TIME TIME LAT LONG RANGE RT ASC AZMTH TIME TIME LAT LONG
78.00 € 45 6.7 2811.7 -27.03 81.64 9868 308.19 104.82 7 31 58.4 2136.7 -24.56 73.04
81.00 6 57 13.4 2773.2 -26.74 78.84 9718 308,27 103,18 7 43 26.6 2098.2 ~24.51 70.18
84 .00 7 12 28.5 2724.3 -26.51 75.28 9527 308,33 101.91 757 52.9 2049.3 -24 .47 66.58
87.00 7 31 30.1 2663.1 -26.37 70.80 9288 308.36 101.10 8 15 53,1 1988,1 -24 .44 62.07
90.00 7 54 39.9 2508.3 -26,32 65.32 8998 308.37 100,83 8 37 48.2 1913.3 -24.43 56.58
93.00 8 21 48.7 2500.6 ~26.37 58.87 8659 308,36 101.10 9 329.3 1825.6 ~24 .44 50.14
96.00 8 52 10.2 2402,9 -26,51 51.63 a282 308.33 101.91 9 32 131 1727.9 ~24 .47 42.93
99.00 9 24 33,7 2299,1 -26.74 43.89 7882 3oa.27 103,18 10 2 52.8 1624 ,1 -24.51 35.23
102.00 9 57 43,1 2193.8 -27.03 35,94 7478 308.19 104 .82 10 34 16.9 1518.8 -24.56 27,34
105.00 10 30 33.6 2090.7 ~27.36 28.03 7083 308.08 106.76 11 5 24,2 1415.7 ~24.63 19.51
108.00 11 2 18.3 1992.3 -27.73 20.35 6707 307,95 108.92 11 35 30.6 1317.3 ~24.70 11.93
111.00 11 32 28.1 1900.5 -28.13 13.01 6357 307,79 111.26 t2 4 8.5 1225.5 ~24.77 4.72
t14,00 12 0 48.2 1815.9 -28.53 6.06 6035 307.60 113,73 12 31 4,1 1140.9 ~24.85 357.93
X ~.633346 SY 681080 $2 +367428 DAO  21.55709 RAO 132.92020 RI 358930.730 LAT 28.310600 LON 279.461600
c3 -1.810073 ECC 2970279 SLR 12895.476 TA 4.0000 RCA 6545.0000 XPD 14.638000 TLP 570.00000 TF8 105.00000
PLP 20.000000 PFB  8.500000 GMA 117.,1934 EFS 11,9365 LOM 243.1518 RAD 6552.86 VEL 10.94750 FTH 1,96982
NSX -.648110 NSY 669274 NSZ .363352 C3m 1.1318 VIM 2.6026 ZAE 122.260 B.T .0000 B.K .00085
LATE -4.9233 LONE  2.6271 LATS -.9237 LONS 351.3943 LATI -4.8060 LONI 304.6588 RSM  147.5375  TTAN 6.6202
LAUNCH DATE JAN 15,1965 BASE AZM 102.0 TF 68,721 TIT 269.164 ARRIVAL DATE JAN 18 1965 8 48 51.1
LNCH LNCH L-1 INJ INJ N INJ INY PO CST ING 2 ING 2
AZIMUTH TIME TIME LAT LONG RANGE RT ASC AZMTH TIME TIME LAY LONG
78.00 8 18 11.3 2708.5 -25.02 74.54 9469 324.98 108,13 9 3 19.7 2033.5 -22.13 66.26
81.00 8 32 46.0 2662.1 -24.78 71.17 9287 325.07 106.72 9 17 8.2 1987 .1 ~22.08 €2.82
84.00 8 50 10.3 2606.4 -24.59 67.10 9069 325.13 105,66 9 33 36.7 1931.4 -22.04 58,70
87.00 9 10 42.0 2540.3 -24 .47 62.26 8811 325.17 105.00 9 53 2.3 1865.3 -22.02 53,84
$0.0G 9 34 24.8 2463.7 ~24.43 56.65 8514 325.18 104,77 10 15 28.3 1788.7 -22.01 48.2¢
93.00 10 1 .6 2317.8 ~24.47 50.33 8182 3gs5.17 105.00 10 40 38,5 1702.8 -22.02 41.91
96.00 10 29 52.0 2284.9 ~24.59 43,45 7823 325.13 105.66 11 7 56.9 1609.9 -22.04 35.06
99.00 11 0 6.3 2188.1 ~24.78 36.21 7451 325.07 106.72 11 36 34.4 1513.1 -22.08 27.87
102.00 11 30 47.6 2096.6 ~25.02 26.84 1077 324.98 108.13 12 5 38.2 1415.6 -22.13 20.56
105.00 12t 6.7 1995.4 ~25,32 21.53 6712 324 .87 109.82 12 34 22.% 1320.4 -22.19 13.33
108.00 12 30 26.1 1904,5 ~25.65 14,42 6365 324.73 111,75 13 210.7 1229.5 -22.25 6.33
111.00 12 58 21.3 1819.5 -26.00 7.61 6041 324.57 113.87 13 28 40.8 1144,5 -22.32 359.64
114.00 13 24 39,1 1741.0 ~26.38 1.15 5243 324,37 116,14 13 53 40.1 1066.0 -22.40 353,34
SX ~.816699 SY 492331 82 .301019 0AO 17.51882 RAO 148.91717 Rl 362595.348 LAT 28.310600 LON 279 .461800
(.1 ~1.747998 ECC «971298 SLR 12902.147 TA 4.0000 RCA 6545.0000 XPD 14.638000 TLP 579.00000 TF8 105.06000
PLP  20.000000 PFB 8.500000 GHA 118.1790 EPS 26.2643 LOM 243.1518 RAD 6552.87 VEL 10.95033 PTH 1.97089
NSX -.B27472 NSY 477644 NS2Z .295207 C3M 1.1655 VIM 2.6090 ZAE 122.499 8.7 .0000 B.R .0000
LATE ~5.9664 LONE 4.5375 LATS -.9528 LONS 338.7636 LATI =-7.7073 LONI 306.6100 RSM 147.5245 TTAN 6.7225
LAUNCH DATE JAN 16,1965 BASE AZM 102.0 TF  68.114 TTT 240.460 ARRIVAL DATE JAN 19 1965 9 48 44.0
LNCH LNCH L-1 INJ INY ING Ny INJ PO CST ING 2 ING 2
AZIMUTH TIME TIME LAT LONG RANGE RT ASC AIMTH TIME TIME LAT LONG
78.00 9 56 50.3 2565.1 ~-21.65 65.13 8913 340.69 112.11 10 39 35.4 1890.1 -18.25 57.28
81.00 10 13 53.8 2510.9 -21.43 61.17 8700 340.78 110.91 10 55 44.7 1835.9 -18.20 53.25
84 .00 10 33 20.8 2448.6 -21.28 56,62 8456 340,84 110,0% 11 14 9.4 1773.6 -18.16 48.65
87.00 10 55 14.2 2378.1 -21.18 51.46 8181 340.88 109.46 11 34 52.3 1703.1 ~18.14 43.47
90.00 11 19 25.4 2300.0 -21.14 45,74 7878 340.89 109.28 11 57 45.5 1625.0 -18.13 37.73
93.00 11 45 32,7 2215.7 -21.18 39.53 7552 340.88 109.46 12 22 28.4 1540.7 -18.14 31.53
96.00 12 13 2.5 2127.2 -21.28 32.97 7210 340.84 110.0% 12 48 29.6 1452.2 -18.16 25 .40
99.00 12 41 14 .1 2036.9 -21.43 26.21 6863 340.78 110,91 13 15 10.9 1361.9 -18.20 18.29
102.00 13 9 26.7 1947.3 -21.65 19.43 6518 340.69 112,11 13 41 53.9 1272.3 -18.25 11.57
105.00 13 37 4.5 1860.5 -21.90 12.75 6187 340.57 113.57 14 8 5.0 1185.5 -18.30 4.98
10&.00 14 3 40.5 1778.1 -22.19 6.28 5872 340.43 135,27 14 33 18.6 1103.1 -18.37 358.62
111.00 14 28 56.8 1701.1 -22.51 .10 5579 340,26 117.16 14 57 17.9 1026.1 -18.44 352.57
114,00 14 52 43.9 1630.1 -22.85 354,23 5310 340,06 119.22 15 19 54.G 955.1 ~18.52  346.85
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EARTH—MOON TRAJECTORIES, 1965

(Y] «.937280 av 274209
(3] ~1,880888 ECC 972732
*L®  20.000000 PFQ 8.900000
uax “.94339¢ NSY 230113
LATE -8,35638 LONE e 0070
LAUNCH NATYE JAN 17,1968
LNCH LNCH L-1
AZINUTH TINE TINE
7rs.00 13 33 4.1 2408.0
#1.00 11 82 12.4 2345.2
84.00 12 13 18,7 22778
87.00 12 38 16,4 2203.7
20.00 13 0 so.0 2124.4
93.00 13 26 35,0 2041.2
96.00 13 83 .4 19%6.1
99.00 18 19 32,7 1071.1
102,00 14 43 40D.4 1788.2
108.00 18 10 7.3 1708.7
108.00 15 38 s.3 1634.0
111.00 15 57 51,6 1864 .6
114.00 16 19 11.9 1501.0
sx -.991948 SY 045501
3 -1.553164 ECC 974497
PLE  2D.000000 PFB 8.s500000
N3 X -.993402 NSY .029576
LAYE -6.697D LONE T.1573
LAUNCH DATE JAN 18,1965
LNCH LNCH L-1
AZINUTN TImE TIME
¥8.00 13 4 17,9 2244.0
831.00 13 2% 11.9 2177.6
84.00 13 47 40.6 2108.6
67.00 14 11 31.% 202e.8
90.00 14 36 22.8 1948.5
$3.00 15 1 49.7 1866.4
98.00 18 27 22.4 1784.1
99 .00 i5 s2 32.2 i763.3
102 .00 16 16 54.2 162¢6,1
105,00 16 40 9.8 1553.8
108.00 17 2 .0 1465.1
111.00 17 22 37.3 1422.6
114,00 17 43 42.3 1385.6
sx ~.083988 SY ~.377379
3 -1.4316%8 ECC 976492
®LP  20.000000 *FB #.300000
NS X -.901334 w8y -.192037
LATE <-8.4108 LONE 7.6989
LAUNCH DATE JAN 19,1968
LNCH LNCH L-1
AZINUTH TINE TInE
78.00 14 30 48,7 2085.1
s1._00 14 53 13,3 2013.7
8s.00 15 18 57,3 1937.9
#7.00 15 41 34.3 1858.¢
$0.00 1e 8 42,0 17174
s3.00 18 31 S2.9 1698.1
16 8¢ 39,0 1816,
17 20 38.¢ 13539.7
17 43 23,3 1487,
18 4 48,8 1400.0
18 24 43,1 1338.2
16 43 11,7 1282.0
19 0 10.8 1231.3
X -.920313 8vY ~.30228%
<3 ~1.303603 ECC 978598
®L® 20.000000 PFB #.300000
LY ~.914848 NSY -.3947%2
LAYE -3.7e78 LONE 7.7178
LAUNCH DATE JAN 20,1985
LNCH LNCH L-1
AZINUTH TINE TInE
78.00 13 S3 46.9 1932.3
81.00 16 17 43.8 1856.1
8a.00 16 42 3T7.8 1776.9
87.00 17 7 59.2 1694.8
0.00 17 33 22.1 1612.9
*3.00 17 88 317.8 1532.4
98.00 18 22 19.8% 1455.0
9.00 12 435 6.2 1382.0
102.00 19 € 23.% 1314.4
108,00 19 26 3.3 12%2.6
109.00 19 48 8.2 1196, 8
111.00 20 © 32.3 1146,7
134,00 20 &S 3D.5 1102.0

82 235212 DAO 12.427909 RAO 163,.60274 RI 347802.038 (LAY
SLR  12911.933 YA 4.0000 RCA €345,0000 XPD 14.838000 VLP
SHA 119,1847 £y 40,2098 LOMW 245.3318 RAD €552.07 vEL
LLY4 208202 (XM 1.204¢ VIN 2.6168 24€ 123,653 9.V
LATS =.9089 LONS 328.1723 LAT! -10.1319 LONI 309.1068 RSKH
BASE AN 102.0 TF 67,471 TTY 210.602 ARRIVAL DATE
| L P (L K] INJ Ny L L]
LAY LONG RANGE RY ASC ATMTM TInE
~17.,23 53,28 8293 358.28 115,63 12 13 10.%
~17.04 30.80 8056 355.38 114.3%8 12 31 17,8
-18,90 45.88 7793 355.41 113.78 12 51 16.3
~16.82 40.45 803 358.48 §13.30 13 13 .1
~18,79 34.64 7198 3ss.a7 113.14 13 36 14.4
~16,82 28.52 6874 355.45 113.30 14 0 36,2
~16.90 22.21 6545 355.41 113.78 14 25 36 8
-17.04 15.8% 6218 355.38 114.%6 14 50 &+ »
-17.23 9.55 $900 355.28 115.63 15 15 26.%
-17 .47 3.42 5596 355.13 116.94 15 39 26.2
~17.73 357.54 5311 354.99 118.47 16 2 19.1
~18.03 351.95% 5047 354.81 120.19 16 23 56,2
~18.34 346,66 4806 354.61 122.08 16 44 12.9
2 118158 DAO 6.78580 RAO 177.36907 RI 373986.541 LAY
StR  12923.087 TA 4.0000 RCA 6345.0000 XPD 14.638000 TLP
CHA 120.13503 EPS 53.8120 LOM 243.1518 RAD 6552.88 VEL
NSZ -1108D3 (3M 1.2474 VIM 2.6247 IAE 125.628 B.7
LATS <~1.0150 LONS 313.86107 LATI -11.9812 {ONI 312.2338 RSM
BASE AZM  102.D TF  66.840 TTT 179.87€ ARRIVAL DATE
INg Ny INy INJ Ny
LAY LONG RANGE RY ASC AZNTH TIME
~12.21 45.73 7666 8.91 118.2) 13 41 43.9
-12.03 40.886 T408 9.01 117.24 14 1 25.3
~11.89 3s5.60 T123 9.07 116.%2 14 22 46.2
-11.81 29.98 6824 9.12 116.08 14 45 19.9
-11.78 24.10 6512 9.13 115.93 15 8 51.3
-11.08 18.05% 6194 9.12 116.08 18 32 5¢.0
~11,09 11.95 5877 9.07 116,52 15 57 6.8
-12.03 5.91 33566 $.01 3iv.24 i6 20 $3.7
-12.21 .03 8269 8.9¢ 118.23 16 44 .4
“12.43 354.38 4990 8.78 119.45 17 6 2.7
~12.69 349.01 4730 8.63 120,088 17 26 S1.1
-12.97 343,94 4493 8.45 122.50 17 46 19.9
-13.28 339.19 277 8.24 124,27 18 4 28,9
82 .D17437 DAO 99910 RAO 190.21870 Rl 3805%4.584 LAT
SLR  129368.347 T4 4.000D0 RCA €3435.0000 KPD  14.6380D0 TLP
(L7} 121.1360 £PS €6.79¢2 LOM 243.13%518 RAD 6532.09 VEL
LiY4 010293 (3™ 1.2972 Vin 2.6341 ZAE 126.199 8.7
LATS =~1.0410 LONS 301.0709 LATI -13.1476 LONI 315.4921 RSN
BASE AIM 1D02.0 TF 68,231 TTT  148.777 ARRIVAL DATE
Iwy g INg INg Ny
LAT LONG RANCE RY asC AZMTH TinE
-8.93 3s.7? 7049 21.98 119.83 15 35 31.8
-8.78 31.%4 8768 22.0¢ 119,088 15 26 49.1
-8, 61 25.99 647y 22.13 118.18 15 49 15,2
-6.53 20.19 6162 22.18 117,78 16 12 32.9
~6.%0 14,29 $947 22.19 117,61 16 3¢ 19.4
-6.8) .28 $332 22.19 117.7¢ 1T 0 9s.0
~8.61 2.34 $224 22.13 118,10 17 23 38,4
-, 78 35¢.5%0 4929 22.06 119,08 17 46 15,3
6.9 381,07 4831 21.98 119,83 18 7 %0.3
~7.18 345,09 4393 21.82 121.01 10 28 8.4
~T.41 340.98 4138 21.68 122.40 10 47 3.3
~7.% 336,37 3944 21.47 123.9¢ 19 4 3.7
~8.01 332.10 3rs2 21.2% 125,69 19 20 42.1
2 ~.080888 DAO ~4,.62010 RAO 202.55309 Rf 308963.707 LAY
LR 12949.907 TA 4.0000 RCA €545.0000 KPD 14.638000 TLP
A 122.121¢ EPS 79.2727 LOM 243.1518 RAD §552.90 VEL
NS2 ~.D87139 C3N 1.38%3 ViIm 2.6452 2AE 131.078 8.7
LAYS ~1.08352 LONS 200.5410 LAT] ~13.6996 LONI 318.6408 RS
BASE AZM  1D2.0 TF 65,845 TYT 117,898 ARRIVAL DATE
Ny INJ Ny INJ INJ
LAy LONG RANGE RT AsC AIMTH TIME
~1.67 28.3¢8 6458 3s.70 120.51 16 2% 59.1
~1.48 22.78 6156 3a.81 119.56 16 48 42.0
~1.34 16.96 5844 34.89 118.86 17 12 14.3
-1.2% 1D.99 $526 34.94 118.43 17 36 14.0
-1.22 4.99 s208 34.95 118.29 18 0 15.0
-1.2% 3s9.06 4896 34.94 118.43 18 23 50.1¢
~1.34 353.31 4597 34.89% 118,86 18 46 34.83
-1.40 347,82 4316 34.01 119.56 19 & 8.2
~1.87 342.68 4036 34.70 120.51 19 28 17.86
~1.91 337.08 3820 34.56 121.6€9 19 46 55.%
-2.18 333.39 3606 34.38 123.08 20 4 2.0
-2.48 329,27 34186 34.18 124.65 20 19 39.0
~2.81 325.47 3247 33.98 126.37 20 33 s2.8

(211 1

28.%10600 LON 279 .4810800
$Yp.00000 YF® 10S.00000
10.95431 *Tw 1.9723%4
.0000 B.0 .0000
147.4939 TTaw s.2078
JAN 2D 31965 10 43 44 .8
*0 (387 ING 2 INC 2
TINE LAT LONG
1731.0 -13.41 av. 02
1670.2 ~13.36¢ 43.30
16D2.6 ~13.33 38.31
1528.7 ~13.31 3z2.97
1449.4 ~13.30 27.08
1366,2 -13.31 20.94
1281.13 -13.33 t4.668
1196.1 -13.3¢ 8.3
1113.2 ~13.412 2.12
1033.7 -13.47 356.0¢
959.0 -13.54 33%0.30
809.6 -13.62 34s.83
826,0 -13.70 338.70
20.310600 LON 279 .461800
570.0000D YFB 10S8.00D00
10.95921 PTH 1.97416
.000D B.R .0000
147.4491 TVTaAN $.3193
JAN 21 1968 13 34 22.D
PO CST ING 2 ING 2
TInE LAY LONG
1569.0 ~8.09 38.61
1502.6 ~-8.04 33.68
1430.8 -6.00 28.3¢
1333, ~7.990 22.72
1273.5 -T.97 16.83
1191.4 ~7.90 10.79
1109.1 -8.00 a.7%
1528.5 ~8.08 3ce. Y2
951.1 -8.09 3s2.91
878.1 ~8.16 Jar.3a
810.,1 -8.23 342.08
T47.6 -8.32 337.1e
®9U. 6 -B.4v 33z.34
20.31D0600 LON 279.463800
$70.00000 TF8 310%.00000
10.96474 PTH 1.97822
.0000 B.R .8000
147.3940 TTAN 3.889¢
JAN 22 1965 12 21 41.8
PO (ST ING 2 INCG 2
TIng LAY LONG
1410, -2.88 z9.64
1338.7 ~2.60 24.53
1262.8 -2.58 18.93
1183. 6 ~r.9%3 13.13
1102.4 -2.,92 T.19%
1021.1 ~2.83 1.18
941.3 -2.88 358,29
064.7 -2.60 349.90
792.3 ~2.68 344,13
r28.0 -2.73 33¢.00
€63.2 -2.81 334.213
€07.0 ~2.90 3729.7¢
§56.3 -3.00 325,64
28.310600 LON 279.461800
$70.00000 YFB 108.00000
10.97057 PTHh 1.97834
.0000 B.R .0000
147.3320 TYYAN 2.1007
JAN 23 1965 13 & ST.8
PO CSY INe 2 ING 2
TINE LAY LONG
1257.3 2.68 231.48
1181.1 2.72 15.82
1101.8 2.77 9.95
1019.8 2.80 3.98
937.9 2.01 387.94
857.4 2.80 352.02
780.0 2.77 346.30
707.0 2.72 340.87
639.4a 2.68 335.78
$717.6 2.5¢ 331.08
521.0 2.47 326.70
411.7 2.38 322.72
427.0 2.24 3319.07
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EARTH—MOON TRAJ ECTORIES, 196‘

~,810303 8Y ~.540303 82 ~.371407 DAO -9,.889082 RAO 214.68862 R] 39277S5.213
<3 ~1,1768%0 ECC 900876 SLR  12963,328 TaA 0000 RCA €345.0000 XPD 14.630000
PL®  20.000000 #F3  6.500000 CHA 123,1072 EPS 91,3000 LOM  243,1518 RAD €552,.90
LEY ~.002202 NSY  -.870249 N2 ~.1760081 C3NM 1,4207 VIN 2.6375 2AE 133,998
LATE ~4.8372 LONE 7.2640 LATS ~1.0877Y LONR PTFR.0811Y LAY! «13.8078 oMt T
LAUNCH DATE JAN R1,1965 BASE AN 102.0 TF €s3.077 TrY ar.701 ARRIVAL
LNCH LNCH L-1 INJ N INJ INJ ING
AZINUTH TINE TINE LAY LONG RANCGE RT ASC AZMTH TIME
7s.00 17 14 40,7 1787.0 3.3 20.41 5890 47,41 120.39 17 4¢ 27.7
81,00 17 40 t1.9 1708.9 3.%8 14,48 8572 47,83 119,40 18 8 37,8
04.00 10 6 13,8 1622.% 3.74 8.38 8246 47.62 118,67 18 33 18,0
87,00 18 32 22.% 1538.4 3.83 2.24 4918 47.67 118,22 18 %8 .9
90,00 18 88 1.L 1458.6 3.87 386,17 4597 47,69 118,07 19 22 16,7
93,00 19 22 41,1 1375.9 3.83 350.30 4288 47,67 118.22 19 45 37.0
96.00 19 458 87,2 1301.0 3.74 344.73 3998 47.62 118,67 20 1 38.2
99.00 20 Y 32.1 1231.9 3.58 339.52 3732 47,53 119,40 20 28 4.0
102,00 20 27 17,1 1169, 3.37 334.71 3491 47,41 120,39 20 46 46,2
108,00 20 43 10,7 1112.9 3.11 330.31 3278 47.2% 121.61 21 3 43,7
108.00 21 1 17,8 1063.0 2.8 326.29 3085 47.07 123.04 21 19 .5
111.00 21 18 48%.) 1019.0 2,49  322.63 2918 46,85 124.65 21 32 44,2
114,00 21 28 43.8 980.2 2.13 319.28 217y 46.59 126.41 21 45 4.0
sx ~.882465 8Y -.705736 82 ~.251152 DAO ~14,54569 RAO 226.81144 RI 397679.063
c3 ~1.0%88%5 £CC 982614 SLR 12976.213 TA 4.0000 RCA 6545,0000 KPD 14.638000
PLP  20,000000 PFB  8,300000 GHA 124.0929 €EPS 102.9918 LOM  243.1518 RAD 6552.91
NSX ~.€53013 NSY -,712939 NSZ -.255528 C3M 1.4897 VIM 2.6705 ZAE 136.740
LATE <~3.6894 LONE  ©.4168 LATS =-1.1087 LONS 2€3.4729 LATI -12.6532 LONI 323,.5933
LAUNCH DATE JAN 22,1968 BASE AZM 102.0 TF 64,527 Y 5§8.818  ARRIVAL
LNCH LNCH L-1 INJ Ny Ny INY ING
AZIMUTH TIME TIME LAY LONG RANGE RT ASC AZMTH TIME
78.00 18 3¢ 26,0 1650.9 8.02 12.89 5361 60.29 119.58 19 1 56.8
831.00 19 1 36,0 1564.6 8.26 6.57 5023 60.43 118.52 19 27 40.6
84,00 19 20 87.¢ 1476.9 8.44 .18 4681 €0.52 117,73 19 53 34.5
87.00 19 85 %4.7 1390.2 8.56 353,84 4343 60.58 117,24 20 19 4.8
90.00 20 21 %0.7 1306.4 8,59 347.74 4017 60.60 117,08 20 43 37,1
93.00 20 46 13,3 1227.7 8,56 341.91 3712 60,58 117,24 2t 6 41,0
98,00 21 8 39,3 1155.4 8,44 336.53 3433 60.52 117,73 21 27 54.7
99,00 21 28 56,3 1090.5 8.2¢ 331.62 3182 60.43 118.52 21 47 6.8
102,00 21 47 2.3 1033.0 8.02 J2r.19 2961 €0.29 119.%8 22 4 185.3
105,00 22 3 3.3 982.,7 7.73 323.21 2768 60,12 120,69 22 19 25.9
108,00 22 17 9.9 939.0 7.40 319,68 2601 59,91 122,40 22 32 48.8
111,00 22 29 38.1 901 .1 7.04 316,45 2458 59,67 124,09 22 44 36,3
114,00 22 40 32.4 868.4 6.65 313.57 2334 59,40 125,93 22 55 .8
sx -.40505%8 SY -.014420 82 ~.317276 DAO -18.4982¢ RAO 239,18109 RI 401493.460
c3 -.956323 ECC 984297 SLR 12987,229 TA 4,0000 RCA 654%5,0000 KPD 14,630000
PLP  20,000000 PFB  6,.300000 GHA 125.0785 £EPS 114.4125 LOM  243.1518 RAD €5%52.92
NSX ~.475737 NSY  ~.819099 NSZ -.320847 C3M 1.5874 VINM 2.6A31 2A€ 139,154
LATE ~-2.3889 LONE $.2695 LATS -~1.128% LONS 250.9202 LAYl -11.,2239 LON! 325,0336
LAUNCH DATE JAN 23,1983 BASE AZM 102.0 TF 64,006 Ty 31,23 ARRIVAL
LNCH LNCH L-1 INJ INJ INY INJ INJ
AZINUTH TIME TIME LAT LONG RANGE RT ASC AZMTH YIME
7e.00 19 83 9.1 152¢.7 12.13 5.87 4879 73.40 118.26 20 t8 35.9
81,00 20 22 9.1 1434,8 12,41 359.14 4518 73,63 t17.08 20 48 3.7
84,00 20 S0 89,1t 1342,3 t2.82 382.40 4157 73.74 116,20 21 13 21.4
s?.00 21 18 84,1 12852.4 12,78 345,88 3807 73,80 115,63 21 39 48,8
0,00 21 4% 10,3 1167,6 12.80 339,64 3470 13,82 115,47 22 4 3.9
3,00 22 9 t2.7 1009.9 12,78 333,9¢ 3 73.80 115,68 22 21 22.7
9,00 22 30 40,8 1020.8 12.82 328,78 2909 73,74 116,20 22 47 41,8
.00 22 a9 29.) 960.8 12,41 324,18 2677 73,83 117,08 23 S 29.9
102.00 23 8 48,8 908.9 12,13 320,17 2478 73,40 118,28 23 20 54,3
108,00 23 19 44,2 88,0 11,79 318,88 2310 73.29 119,69 23 3¢ 9.2
108,00 23 31 43,8 s27.8 11,41 313,58 2168 73.06 121,33 23 45 31.6
113,00 2y 42 2.8 796.4 11.00 310,86 2049 72.79 123,14 23 53 19.0
114,00 23 %0 57,4 7¢9.8 10,.5¢ 308.43 1949 72.49 125.10 2¢ 3 47,2
£ 3 ~.209024 BY 82 ~. 367770 DAO  ~-21,.57813 RAO 251.89218 Rl 404182.058
(3] ~.078141 ECC SLR  12995.9%6¢ Ta 4.0000 RCA ©345.0000 KPD 14,638000
*L® 20,000000 PFD #.500000 GNA 126,0842 EPS 125.657¢ LOM 243,1518 RAD 6352.93
N X -.278731 NSY ~.008230 NS2 ~.369988 C3M 1.6182 VIM 2.6944 2AE 141,123
LATE ~.9964 LONE 3.9108 LATS ~-1.1470 LONS 238.350%1 LAYI ~-9,3483 LONI 325,7536
LAUNCH DATE JAN 25,1063 BASE AZM 1D2.0 IF 63,542 Ty $,11¢ ARRIVAL
LNCH LNCH L-1 INJ INJ Ny ING INJ
AZINUTH TINME TIME LAY LONG RANGE RY ASC AIMTH TIME
78.00 21 8 3v. 1420.3 15.49 359.67 4465 86,97 116.67 21 29 17.4
#1.00 21 3¢ 37,7 1321.8 15,82 352.48 4080 87,14 115,34 21 58 39.5
84.00 22 1 .2 1224, 16.07 345.36 3698 87,26 114,33 22 27 32.4
87,00 22 3¢ 10,8 1130.8 16,23 338.55 3334 87.34 113,70 22 55 1.4
90,00 23 2 s50.8 1044.8 186,29 332.25 2999 87.36 113,48 23 20 15.3
$3.00 23 26 29,3 968.2 16,23 326,61 2703 87.34 113,70 23 42 37.5
98,00 23 48 49.9 $02.6 16,07 321.71 2450 87.26 114.33 2¢ 1 352.86
99.00 0 7 53,8 8av.8 15.82 317,53 2238 87.14 115,34 022 1.6
102,00 0 22 9.4 8p2.8 15,49 313,97 2064 86,97 116,67 0 35 31.8
103.00 0 33 s8.9 765.3 15.10  310.95% 1922 86,76 118,26 0 46 44.2
108,00 0 43 490.9 734.9 14,66 308.36 1806 86.51 120.06 0 56 3.8
111.00 0 352 3.1 709.8 14.19 306.11 1711 R6.22 122.03 1 3 52,9
114,00 0 359 .8 689.0 13,70 304,12 1633 85.89 124,12 1 10 29.8

LAY
T"we
VEL
B.T
L1

DATE

LAT
e
VEL
8.7
RSM
DATE

LAT
e
VEL
8.1
LEL]
DATE

LAY
e
VEL
8.7
RSM
DATE
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20,310800 LON 279,.481000
$70.00000 TFE 105.00000
10.97634 PTH 1.98048
.0000 B.R .0000
$47,2851  TVaAN .20az
JAN 24 31965 13 851 21.2
PO (ST ING 2 ING 2
TIME LAY LONG
t112.0 7.63 13.46
1030.9 T.71 7.48
947.5 7.7 1.30
863 .4 T.01 385,12
T80.6 T.82 349,05
700.9 7.8¢ 343.19
626.0 T.77 337,65
55€.9 7.71 332.49
494.1 T.63 327.76
437.9 7.53 323.45
388.0 T.41 319,58
344.0 7.29 316,02
30s.2 7.18 312,84
28.310600 LON 279.461800
570.00000 TF8 103.00000
10.98171 PTH 1.98248%
.0000 B.R .0000
147.2067 TTAN 1.6353
JAN 25 1965 14 35 52.1
PO CST ING 2 ING 2
TIME LAY LONG
975.9 12,14 S.17
889.6 12,24 359.38
801.9 12.31 3s2.92
T18.2 12.38 348,53
631.4 12,30 340,41
552.7 12.3¢ 334.62
480.4 12.31 329.27
415,83 12.24 324.42
358.0 12.14 320.07
3or.? 12.02 316.20
264.0 11,08 312,76
226.19 11,73 309.71
193.4 11.57 306.99
28.310600 LON 279.461800
$70.00000 TFB 105.00000
10.98637 PTH 1.98414
.0000 B.R .0000
147.1489 TTAN 3.2744
JAN 26 1963 13 2t 16,8
PO (ST ING 2 ING 2
TinE LAY LONG
85,7 186.04 358.52
789.¢ 16,16 3s1.70
687,3 1¢.2% 344,90
$r7.4 16,31 3%e. 31
492,68 16,33 33z.08
414.9 16.31 326,37
345,90 16,25 321.28
288.6 16.1¢ 318,78
233.9 16.04 512.82
190.0 15,089 309,42
152.8 18.73 306.48
121.4 15,55 303,92
94.0 15,36 301,687
20.310600 LON 279.481800
$70.00000 TFB 105.00000
10.99006 PTH 1.98552
.0000 B.R .0000
147.,0986 TTAN 4,6204
JAN 27 3965 16 @& 3.3
PO CST ING 2 ING 2
YInE LAT LONG
748.3 19.18 352.08
646.8 19.30 344.78
$49.1 19.41 337.59
455.6 19.48 330.73
369.5 19.51 324 .42
292.2 19,40 318.80
227.6 19.4¢ 313,94
172.8 19.3%0 3c9.83
127.8 19.15 306.37
90.3 18,97 303.48
59.9 18.78 3031.04
34.8 18.57 298.98%
14.0 18.35 297.16




.L TR 32-503

EARTH—MOON TRAJECTORIES, 1965

Pact ?

£ 3 ~.000398 8Y [ ] ~.401004 DAO <~23.84839 RA0 264.98408 K1 405602.152 LAY P28.310800 LOM 279.481000
cs -.820907 ECC SLR  13001.,772 YA 4.0000 RCA €343.0000 KPD 14.638000 TL® $70.00000 YF® 1DS.00000
®L® 20.000000 PFE  #.300000 CwA  127.0490 EPS 136,0008 LOM  243,1510 RAD €332.93 VEL 10.99282 PTH 1.90643
LI Y] ~.070280 NBY - 012796 NS2 ~. 402327 (3N 1.66682 viNn 2.7033 ZAE 142.549 B.Y .0000 8.0 .0000
LaATE <4297 LONE 2.4367 LATS =-1,.1843 LONS P25.Y628 (AT1 ~7.2020 LOMI 325.6977 RS 147,0589 YVam $.6290
LAUNCH DATE JAN  £8,19€5 BASE A2M 1D2.0 TF ey 107 TIY ~334.773 ARRIVAL DAYE JAN 28 1985 1€ 3¢ 16.2
LNCH LuCh L-1 N L F) IUY) Ny Ny 0 C87 InNG 2 NG 2
AZINUTH TINE TINE LAY LONG RANGE RY ASC AIMTH TINE TInE LAY LONG
ve.00 22 18 27.4 1341.9 17,08 354.95 4158 100, 115,22 22 38 40.9 666.5 21.29 347,13
81,00 22 49 23.9 1236.0 18.23 347.3 3¢9 100.04 113.72 23 10 .7 5¢1.0 21.48 339.3¢
e.00 23 21 35,7 1133.7 18.53  339.8% 3347 100.98 112.56 23 40 29.4 458.7 21.60 331,60
sv.0D 23 91 4.9 1038. 4 18,73 332,72 2968 101,06 113,82 2 9 5.3 361.4 21.69  324.67
*0.00 o 22 50.4 949.9 18.79  326.32 2628 101.09 111,87 0 38 39.4 273.9 21,72 318.2%
3.00 0 48 3.4 274.0 10.73 320,79 2337 101.086 111.82 1 0 37,3 199.0 21.69 312.73
96.00 1 S 13,3 s12.2 18.53 316.18 2098 100.99 112.5¢ 3 18 45.8 137.2 21.80 308.1%
3.00 1 20 40.0 782.8 18.23  312.3¢ 1907 100.84 113,72 1 33 22.8 87,0 21.46 3De.a3
102.00 1 32 59.7 r23.8 17,08 309.24 1757 100,68 118.22 1 45 3.3 48.6 21.29 301.43
103.00 t 42 50.8 €92.8 17,40  3D6.67 1639 100.43 116.98 1 54 23.% 17.6 2:1.08 299.00
107,18 1 485 42.3 €74.53 17.0% 305,09 1569 100.24 118,37 1 59 56.9 -.5 20.92 297.8%2
111.00 COASY TINE LESS THaAN .0000
114.00 COASY TIME LESS THAN .0000
X .131486 3Y ~.899747 32 ~.418133 DAO ~-2¢.59088 RAC 278.3141T Rl 406178,777 LAY 28.310600 LON 279.4€1600
cs -.7990687 ECC 986879 SLR 13004.131 TA 4.0000 RCA 63545.D0D0( KPD 14,.838000 TLP $Y0.000D0 VF8 10$.00000
SLP  20.000000 PFB $.500000 CMA  128.0388 £PS 147,.8939 LOM  243.1518 RAD €552.93 VEL 10,99352 PTN 1.98877
nSX 141241 NSY -, 8981235 NSZ  ~. 418439 (3™ 1.6949 ViM 2.7086 ZAE 143,367 8.7 .0000 B.R .po00
LATE $1.8319 LONE .964% LAYS ~-1.1809 LONS 213.1598 LAYl <-4.95979 LON] 324.9378 RSM 147.03D7 TTaN  6.2931
LAUNCH DATE JAN 27,1965 BASE AN 102.0 ¥ €3.014 TTY ~311.461 ARRIVAL DATE JAN 29 39865 37 43 35.4
LNCH LNCH -1 Ny NG ¥ LU E] N2 "0 CSY ING 2 InNG 2
AZIMUTH TINE TIME LAY LONG RANCE RT ASC AZMTH TINE TInE LAY LONG
7e.00 23 16 49,9 1303.8 18.93  3%2.63 4011 114.30 114.4¢ 23 38 32.4 628.5 22.2¢ 34as.70
#31.00 23 SO 33.2 1195.3 19.35 344.73 3588 114.49 132.83 24 10 40.5 $20.3 22.45 338.69
04.00 o2e 2.0 1088.9 19.68 336.99 3173 114.63  111.58 0 46 11,7 413.9 22.60 320,87
e7.00 0 59 1.1 989.2 19.90 329.73 278s 114,72 110.77 1 15 30.2 314.2 22.70 321.58
90.00 1 28 23.4 900.0 19.97 323.27 2441 1164.75  110.49 1 41 24.2 225.8 22.73  31s5.07
93.00 3 49 19.7 26,7 19.90 317.80 2154 114.72 110.77 2 3 6.4 151.7 22.70 30s8.¢62
$8.06 2 T as.8 re7.4 19.8¢8 313.34 1924 114.63  111.50 2 20 31.9 92.4 22.60 308.22
99.00 222 9.3 r21.2 19.3% 309.78 1746 114,49 112.83 2 34 10,6 46.2 22.48 301.74
102.00 2 33 21,1 68s.7 18.93 306.92 1609 134,30 114,44 ? 44 46.0 10.7 22.26 299.00
103,168 2 38 €0.0 eTa.2 18.78 305.97 1563 114.21 115,13 2 48 14.2 -.8 22.17 296.10
100 .00 COASY TIME LESS THAN .0000
111.00 COAST TINE LE83 THaR .oooe
114.00 COAST TINME LESS THAN .0000
(1] .337833 8Y -.048113 S2 ~.,412249 DAO ~-P£4.34617 RAO 291.76683 RI 4D3773.934 LAT 20.310600 LON 279.4€1000
<3 -.811388 ECC aLR  13002,803 T4 4.0000 RCA 6545.0000 XPD 14.638000 YLP S70.00000 YF8 10S.00000
sLe 20, rFR CHA  3129.0213 EPS  158.9480 LOM  243.1518 RAD €552.93 VEL 10.9929¢ PYN 1.986%0
[T 347041 NSY  -.942673 NST -, 411682 (3w 1.6990 vIN 2.7094 2A€ 143,589 B.7 .0000 B. % .0000
LATE  3.1322 LONWE 399.5149 LATS =1.1981 LONS 200.5512 LATI ~P.9236 LON] 323.5974 RN 147.0173 TVAN &, 6295
LAUNCH DATE JAR 28,1968 BASE AZM 302.0 1F 63,078 TYT -289.279  ARRIVAL DATVE JAN 30 1965 8 3% 19.3
LNCH LNCH -1 LT 1% tL ¥ INJ ILF] #0 CSY ING 2 ine 2
AZINUTH TINE TINE LAY LONG RANGE /Y ASC AZNTH TINE TINE LAy LONG
78.00 o & 3.2 1316.4 10.57 383,42 4083 127,62 114,78 0 2¢ 32.% s41.4 21.93 345,83
#1.00 D 40 15,9 1209.8 10.90 345.901 3643 127,01 113,14 1 0 2%.4 $34.9% 22.12 337.82
ss.08 1 83 V.8 1104.3 19.30 337.98 3233 127.9% 111.92 t 31 31,2 .’ 22.27  329.80
s7.00 1 43 49.9 100%.4 19.%50 330.7¢ 2040 126,04 111,14 2 0 33.9 330.4 z2.36¢  3r2.83
*0.00 2 11 4.8 "8 19.87 324,53 280¢ 128.07 110,87 2 28 22.0 242.48 22.3 318,17
#3.08 2 3¢ V.1 043.8 19.9%0 318.83 2217 120.06 111,14 2 49 10.¢ 168.0 22.3¢ 310.70
se 00 2 32 40,7 2.8 19.30 314,31 1984 127,98 111,92 3 8 83.¢ 107.8 22.27  306.23
3 Y2 73%.4 15.98 310.¢8 180t 127,01 115,14 3 19 81,8 $0.4 g2.12 302.88
192,80 3 te 32,8 690.5 18.57 307,71 1859 127,62 114.79 3 30 s51.1 23.8 21.93 200.03
104, .48 3 2¢ 50,8 [T 798 ] 18.19 30s.7t 1587 127.43 116,19 3 % 8.3 -.8 21,76 207,94
108,00 COASY TVINE LESS Thak 0000
111,00 COASY TVINE LESS THAN 0000
114.00 COASY TINE LESS ThaAN .0000
X -S20788 AY -.783436¢ 82 ~.389308 DAO <-22.91888 RAO 303.1127S RI 404€38.341 LAY 20.310600 LON 278.4810800
<3 ~.883417 €EcCC 985987 SLR  12998.208 TA 4.0000 RCA €345.0000 KPD 14.638000 YLP $S70.00000 VF® 105.00000
LS 1 Ld4 ] 8.5 CHA 130,0068 EPS 169.7715 LON 243.1510 RAD 6552.93 VEL 10.99108 PTw 1.98587
ngx .S30162 NRY  -.T40249 NSZ  -.3879022 C3M 1.6791 VIM 2.7087 ZAE 143,328 8.7 .0000 B.R .0000
LATE  4.3328 LONE 388.1607 LATS <~1.210%1 LONS 187.9430 LATI <~1.06S: LONI 321.8569 RSH 147.0198 TTAN  &.6629
LAUNCH DATE JAN 29,1983 BASE AZW  102.0 TF  63.354 TYT -267.088 ARRIVAL DATE JAN 31 1965 19 24 37.7
LuCH LaCH L-1 (L] NS NS INJ N *0 C8Y7 ING 2 ING 2
AZINUTH TiNE TINE LAT LONG RANGE RY ASC AINTH TINE TIME LAT LONG
78.00 0 38 9.2 1377.3 16,79  3sT.1t 4298 140.46 115,91 1 1 6.3 702.3 20.34 349,40
#1.00 110 8.7 1278.7 17,18 349.69 3900 14D.84 114.49 1 31 24.3 €00.7 20.%50 341,87
84,00 1 43 30.0 1178.2 17.43 342,30 3508 140.77 113.41 2 1 5.3 500.2 20.62 334.48
87,00 211 T.¢ 1079.8 17.60 335,43 3137 140.85 112.73 229 1.8 404.8 20.70 327.49
90.00 2 3 .3 993.1 17.66 329.08 2800 140.087 112.49 2 54 33.4 318.1 20.73 321.12
3,00 3 1t 28,2 917.4 17,60  323.49 2506 140.88 112.73 3 16 43.¢ 242.4 20.70  315.3%
9€.00 3 21 11.7 8s3.8 17.43 3318.73 2260 140.77 113,43 3 38 25.8 178.0 20.62 3310.03
99,00 3 37 20.9 80t.6¢ 17,18 314,74 2058 140.6¢ 114.49 3 s0 50.5 126.6 26.50 306.92
102.00 3 SD 4s.8 759.4 16,79  311.41 1896 140.46 115,91 4 3 25.0 84.4 20.34 303.69
10%.00 4 1 3.2 728.8 16,37 308.62 1786 140.24 117,358 4 13 38.¢ 50.8 20,35 3031.04
108.00 4 10 23,2 98,0 15.91 306.23 1662 139.98 119.47 4 22 3.2 23.0 19.94 298.82
111.00 & 17 a4.2 67s.7 15.4¢ 304.21 1578 139.68 121.59 4 28 59.9 .7 19.71 296.95
111.12 4 19 8 6T4.9 15,39 304.13 157S 139.67 121.5%9 4 29 15.8 -.1 19.71 298.08



JPL TR 32-503 EARTH—MOON TRAJECTORIE.S. 1,9.

PacE [] .
[ 33 <490804 8y -.025182 82 ~.340230 DAO -20,.37912 RAO 310.17139 m1 402033.605 LAT 20.310800 LON 279.463800
(4] ~.91838%4 ECC 904954 SLR 12091.522 TA 4.0000 RCA  €543,0000 KPD 14,630000 TLP $570.00000 TF8 10%.00000
PL®  20.000000 *rp 6.300000 CHA 130.9924 EPS  -175.6164 LON  243.1819 RAD 8582.92 VEL 10.96819 PTH 1.98403
NS Y 703783 NSy ~.818247 NS2 ~.345872 (3N 1.€408 VIN 2.6986 2A€ 142.720 B.Y .0000 0 8 .eooc
Lave S.3taa LATS -i.Zzze LONS 175,3431 LAT! «STTD LONI 319.9031 RSM 147.0385 TYTAN  6.4181
LAUNCH DATE BASE AZM 102,.0 TF 63,701 TYY -246.929 ARRIVAL DATE Fgg 1 1965 20 12 47,3
LNCH LNCH L-1 N Ny INJ Ny INy PO C8T INC 2 ING 2
AZINUTH TINE TINE LAY LONG RANGE RY ASC AZMTH TINE TIME LAT LONG
Ys.00 0 59 2.4 1473.0 13.82 2.81 4673 152.79 117,52 1 23 36.2 798.8 17.62 355,338
81,00 1 28 30,2 1378.7 14.13 355,87 4301 152,98 116,28 1 51 56.9 703.7 17,75 348.30
84.00 1 58 34,3 1203,9 14,36 348.96 3931 153.07 115,34 2 19 58.2 608.9 17,058 341,33
87,00 2 26 39,9 1192.4 14.50  342.28 3574 153.1) 114,78 2 46 52.3 $17.4 17.91 334,61
90.00 2 83 28.9 1107.0 14,58 336.03 3242 153,16 114.56 3 11 53,9 432.0 17,93 328,38
93.00 3 17 18,3 1029.9 14.50 330,35 2943 153.13 114,78 3 34 28.% 354.9 17.91 322.68
9¢,00 3 38 16,0 962.8 14,36 325,31 2682 153,07 115,34 3 5¢ 18.4 287.5% 17.85 317,68
99.00 3 56 18,3 904.7 14,13 320.91 2459 152.95 116,28 4 11 23,1 229.7 17,75 313,38
102.00 4 11 38,7 855.9 13.82 317,11 2272 152.79 117,82 4 25 54.7 180.9 17,62  309.64
105,00 4 24 36,9 015.2 13,46 313,83 2116 152.59 119.02 4 38 12.1 140.2 17.46  306.48
108,00 4 35 33,4 781.2 13.06 310,98 1986 152,38 120.74 4 48 36,3 106.2 17.28 303.77
113.00 4 44 5.2 7s2.8 12.62 308,49 1879 152.07 122,62 4 57 27,1 7.8 17.08 301,44
114,00 4 52 82,8 729.0 12.16 306,27 1790 151.76 124,64 S 5 1.6 54.0 16.88 299,41
sx .838726 8Y -.466215 82 ~.290183 DAO  -16,86891 RAO 330.84476 RI 400526.379 LAT 28.310600 LON 279.461800
<3 -.992100 €CC «983710 SLR 12983.384 Ta 4.0000 RCA €545.0000 KPD 14.638000 TLP $70.00000 TFB 10%.00000
PLP  20.000000 PFB  8.500000 GHA 131.9781 EPS  -166.0789 LOM  243.1518 RAD 6552.92 VEL 10.98474 PTH 1.98357
NSx «841516 NSY <~ _4877314 NS2 ~.2869595 C3M 1.5911 VIM 2.6894 ZAE 141.883 B, T .0000 8.R .0000
LATE  €.0582 LONE 355.8851 LATS ~1.2345 LONS 162.7558 LATI 2.0171 LONI 317.8773 RSM 147.0740 TTAN  5,9049
LAUNCH DATE JAN 31,1968 BASE AZM 102.0 TF 64,290 TIT -226.139 ARRIVAL DATE FeB 2 1965 20 59 24.7
LNCH LNCH L~1 INJ INJ ING INY INJ PO CST ING 2 ING 2
AZIMUTH TIME TIME LAT LONG RANGE RY ASC AZMTH TIME TIME LAT LONG
78.00 1 13 0.0 1593.5 9.94 9.67 5138 164.68 119.04 1 39 43.8% 918.5 13.97 2,46
81:.00 1 41 8.8 1504.6 10.20 3.17 4790 164,82 117,93 2 6 13,2 829.6 14.08 335.87
84,00 2 9 8.9 1414, 9 10.40 356,63 4440 164,92 117,10 2 32 43,9 739.9 14.16  349.27
87.00 2 36 31,3 1326, 8 10.%2  3s%0.20 4096 164.98  116.59 2 58 38.1 651.8 14.21 342.80
90.00 3 2 3.0 1242.6 10.56  344.03 3769 165.00 116.42 3 23 18,6 $67.6 14.23 336,62
93.00 3 26 49.9 1164.3 10.52 338,26 3466 164,98 116,59 3 46 14.2 489.3 14.21 330,86
96 .00 3 48 0.8 1093.8 10.40 332,98 3192 164,92 117,10 4 7 4,1 418.8 14.16 325,62
99.00 4 8 20,9 1030.6 10,20  328.22 2949 164,02 117,93 4 25 39.4 355.6 14.08 320,92
102.00 4 25 48,4 975.6 9.94 323.97 2738 164.68 119,04 442 2.0 300.6 13.97 316,78
105,00 4 40 s2.9 928.2 9.63 320.20 2556 164.%0 120.40 4 56 21.1 2%3.2 13.84 313.09
108.00 4 54 2.8 887.4 9.28 316,88 2400 164,28 121,96 5 8 49.9 212.4 13.69 309.87
111,00 S 5 30.8 852.5 8.89 313,87 2268 164.02 123,70 $ 19 43.0 177.8 13.52 307,04
114.00 S 18 31,9 822.6 8.48 311.19 2158 163.74 125,59 5 29 14.8 147.6 13.38 304.54
sx 934102 8Y ~.203128 82 “.217465 DAO  ~12.56019 RAO 343.13786 RI 397748.887 LAY 28.310600 LON 279.461800
€3 -1.073338 €£cCC +902340 SLR 12974.414 TA 4.0000 RCA  6545,0000 KPD 14.638000 TLP 570.00000 TFB 108.00000
PLP  20.000000 PFB  8.300000 GHA 132.9637 EPS  -154.7567 LOM  243,1%18 RAD 6552.91 VEL 10.9609% PTH 1.98219
NS X 937963 NSY  -.273260 NS2 -.213435 C3M 1.5384 VIM 2.6790 24AE 140.879 B. T .0000 B.R .0000
LATE  6.3095 LONE 338.0056 LATS ~1.2452 LONS 150.1832 LATE 3.2517 LONI 315.8677 RSN 147,.1262 TTaAN  S.1%34
LAUNCH DATE FEB 1,1985 BASE AZM 102.0 TF 64,838 TIY -208,.348 ARRIVAL DAYE FeB 3 1965 21 44 33,
LNCH LNCH L-1 INy INY INJ INJ INJ PO C8Y INC 2 ING 2
AZINUTH TIME TInE LAT LONG RANGE RT ASC AZMTH TINE TInNE LAY LONC
7s.00 1 23 10,2 1727, 8 5.4 17.18 $660 176,28 120.12 1852 8.9 1082.8 9.62 10.¢4
#1.00 1 49 32,2 16444 5.6y 11,06 5333 176.38 119,10 2 16 36,6 969.4 9.7 3.7
04,00 2 18 9.8 1589.2 5,80 4.83 5000 176,47 118.38 2 42 8.8 084.2 9.78 357,60
#7.00 2 42 3.0 1473, 9 5.91 358,61 4668 176,53 117,89 37 11,9 T98.9 .82 331,43
%0,.00 3 8 244 1390,7 S.94 352,51 4348 176,84 117,73 3 31 34,0 18,7 9.8 548,32
*3.00 3 32 se.e 1311,8 5.9 348,67 4037 176,53 117,09 3 54 40,1 €36.5 9.82 339,49
98,00 3 53 51,2 1237,7? $.00 341,10 3782 176,47 118,38 4 16 28,8 $62.7 9.78 334.04
99.00 418 82,8 1170.4 5.63 338,10 3493 176,38 119,10 4 36 22,8 95,4 9.7 329.0%
102,00 433 34,8 1109.9 5.4 331.48 3260 176,28 120.12 4 54 24.4 434.9 9.62 324,44
103,00 4 52 39,0 108¢,3 5.13 327.23 3088 176.09 121,37 S 10 35,3 381.3 9.1 320.32
tDs.00 s 8 13 1009.1 4.802 323,41 2078 175,89 122,83 $ 28 2.1 334, 9.39 316.62
111,00 S 21 46,8 9¢7. 8 4.47 319,98 2718 175,68 124.47 S 37 54,8 292.90 9.2 313,30
114,00 s 33 51,6 931.7 4.10 318,89 2582 178,39 126.2¢ 5 49 23,3 256.7 9.08 310.32
x 907564 3Y ~.083782 82 “+133032 DAO  ~7.64488 RAC 3855.15083 Rl 394526.852 LAT 28.,310600 LON 279.461800
cs ~1.163931 €ECC «980889 SLR 12964.920 YA 4.0000 RCA €545.0000 KPD 14.638000 TLP $Y0.00000 TFB 108,00000
PLP  20.000000 PFB  8,500000 GHA 133.9494 EPS  -343.1111 LOM 243,1518 RAD 6582.91 VEL 10.97693 PTH 1.98071
NS X 909033 NSY -,072883 NS2Z -.128305 C3M 1,4770 VINM 2.6681 2AE 139,731 B.Y .0000 8.R .0000
LATE $.6402 LONE 3%54.3130 LATS -~1.2555 (ONS 137.6221 LAT] 4.2605 LONI 313.9213 RSM 147.1943 TYAN 4.1878
LAUNCH DATE FEB 2.,19¢58 BASE AZN 102,00 TF 68,397 TTT -184.450 ARRIVAL DATE FgB 4 1965 22 28 30D.4
LNCH LNCH t-1 INJ Ny INJ INJ INJ PO CsT ING 2 ING 2
AZIMUTH TIME TImME LAT LONG RANGE RT ASC AZMTH TIME TIME LAY LONG
7e.00 131 12,3 1071.3 .48 25.03 6218 187,69 120.58 2 2 23.7 1196.3 4,78 16,13
81.00 1 .88 81,9 1793.0 1 19.29 5911 187,01 119,59 2 25 44.9 1118.0 4,83 12.32
04.00 2 21 15y 17117 .80 13.38 5593 187.89 118,88 2 49 47.0 1036.7 4.09 6.33
87,00 2 46 6.7 1629.,0 .90 7.31 s270 187,94 118.44 314 5.6 954.0 4.92 .25
90.00 3 12 2¢,8 1546.¢ .93 1.28 4950 187.9¢ 118.30 3 38 13.1 871.6 4.94 354.23
93.00 3 37 18,3 1466.5 .90 355,38 4640 187.94 118,44 4 1 41,8 791.5 4.92  das8.32
9¢.00 4 0 87,0 1390.2 .80 349,70 4345 187,89 118,88 424 7.2 718.2 4.89 342,68
99.00 4 23 12,2 1318.9 .65 344.34 4070 187,81 119,59 4 45 11,1 €43.9 4.83  337.37
102.00 4 43 40,7 1253.8 .45 339,33 3819 187.69 120,55 S 4 42.1 578.5 4.75 332,43
105.00 S 2 41,8 1194.1 .20 334.69 3592 187.54 121,75 $ 22 36.0 519.1 4.65 327,88
108.00 8 19 52,8 1140,9 -.09 33D0.42 3389 187,35 123,14 5 38 53.7 465.9 4.54 323.7)
111,00 5 35 26.9 1093.8 ~.41 326,50 3208 187,14 124.72 5 53 40.4 418.5 4.42 319,94
114.00 5 49 31,9 1051.8 ~.76 322,90 3049 186.89 126.45 6 7 3.4 376.3 4.29  3t6.49




‘i_ TR 32-503 EARTH—MOON TRAJECTORIES, 1965

sacE [
s .991808 Y 122787 82 ~-.040318 0AO -2.3221% RO T.05879 RI  30096S5.809 LAY 28.310800 LON 278.461800
cs ~1.258018 €£CC 97380 QLR 12933.048 T4 4.0000 RCA $545.0000 KPD 14.638000 TLP S70.00000 YF® 103,.00000
PL® 20D.000DDD PFR 8,.500000 tma 134,9330 EF8  ~131.2244 LON 243.1518 RAD 6352.90 VEL 10.97278 PTHN 5.97918
(1Y 990319 NRY .134288 NST  -,033284 (3N 1.4181 VIN 2.637D ZAE 138,433 8.7 L0000 B.R .0000
LATE 8§.4303 LONE 393.8198 LATS <~1.2637 (ONS 129,0894 LATI $.0137 LONI 312,0581 RSN 147.27¢3 TVaN  3,.D436
LAUNCH DATE FER 3,198 BASE A2N  102.0 TF 85,967 TYY -163.408  ARRIVAL DATE FEB 5 1965 23 12 4.6
LNCH LNCH L-1 Ny ™ INS ING LT PO C87 NG 2 NG 2
AZINUTH TIne TINE LAY LONG RANGE RY ASC ATNTH TIinE TinE LAY LONG
7s.00 1 38 3.1 2020.9 -4.73 33.22 $799 199.21 120.22 2 11 44.0 1348.9 -.43 ?26.32
#1,00 2 1 13.8 1947.3 ~4.%4 27.03 €510 199,32 119.27 2 33 40.8 1272.3 ~.36 20.86
04.00 2 2% 27.8 1069.7 -4,40 22.18 6zo07 199.40 110.58 2 56 31.8 1194.7 -.38 15.14
s7.00 2 S0 28.3 -4.31 18.29 s89)3 199.45 110,28 3 20 14.8 1114.3 -.27 9.24
0.00 3 13 40.0 ~4,.20 10.31 (1344 199.48 118.01 3 a8 7.8 1032.8 -.28 .28
*3.00 3 40 43,9 1626.8 ~4.31 4.38 5263 199.45 118.18 4 7 %0.7 9s51.8 -.27 357,30
.00 4 3 1549.2 ~4.4D 359,31 4959 199.40 118,38 4 30 57.7 873.2 ~.31 351.49
99.00 4 20 1473,.2 -4.54 3s2.88 487 199,32 119.27 4 53 7.0 798.2 -.36 345.91
102,00 4 S0 39.9 1403.0 -4.73 347,82 4401 199.21 120.22 S 14 2.8 T28.0 -.43 340.62
109,00 s 11 16.2 1338.3 ~4.97  342.48 4153 199,07 121.39 S 33 32.8% €63.3 -.51 338.67
100.00 S 30 19.8 1279.3 -5.24 337,78 3928 198.90  122.77 S 51 39.0 604.3 -.81 3331.08
111.00 s av 51.0 1225.9 ~5.5% 333,41 3728 198.69 124.33 6 8 16.9 550.9 ~.T2  326.04
114.00 ¢ 3 Sa.1 1178.0 -3.87 329.38 3544 198.46 126.08 6 23 32.0 SD3. 0 ~.04 322.93
x .943520 8Y 326576 82 .055832 DAO 3.200%8 RAO 19.09202 Rl 386776.363 LAT 28.310600 LON 279.4613800
<3 ~1.330107 ECC 9T7831 SLR 12944.911 TA 4.0000 RCA €3545.0000 KPD 34.638000 TLP 570.00000 TFB 3108,00000
®L® 20.000000 PFB 8.500000 CMA 135,9207 EPS  ~119.0824 LOM 243.1518 RAD €552.89 VEL 10.96846% PTH 1.97787
LAY +939133 NSY 338026 NS2 .D631377 C3M 1.3600 VIM 2.6460 IAE 136,964 B.7T .0000 B.R .0000
LATE S.0748 LONE 333,503 LATS ~1.2764 LONS 112.5164 LATI $.4790 LONI 310.2830 RSN 147.3709 TYTAN 1.7649
LAUNCH DATE FEB  4,1968 BASE AZM  102.0 TF 66,548 TTT -142.192 ARRIVAL DATE FEB € 1963 23 S6 6.0
LNCH LNCH L-1 INJ INJ INJ INS Ny PO CSY ING 2 ING 2
AZINUTH TINE TINE LAY LONG RANCE RT ASC AIMTH TIME TINE LAT
78.00 1 44 4.0 2174.2 -9.92 41,78 7395 211.08 119.08 221 .1 1499.2 -s.72
#1.00 2 & 27.4 2108.3 -9.73 36.71 T124 211,16 118.09 2 41 2.7 1430.3 ~5.6¢
oe.00 2 29 32.9 2031.3 ~9.59 31.30 €834 211.23 117.38 3 3 24.2 1356.3 ~5.61
s7.00 2 53 46,7 1953.3 -9.50 2s.60 €530 211.28 116.95 3 26 19.9 1278.3 -5.58
90.00 3 18 46.8 1872.8 -9.48 19.69 €217 211.29 116,80 3 49 9.0 1197.6 -5.87
3.00 3 46 S.3 1790.8 -9.%0 13,67 5900 211.28 116.9% 4 13 56.1 1115.8 -5.58
96.00 4 9 14.8 1709.9 ~9.59 7.68 ssse 211.23 117,38 4 37 44,68 1034.80 -5.61
se .00 4 33 7.7 1631.2 -9.73 1.78 s28s8 211,16 118.09 s D 58.9 9s6.2 -5.66 3%54.68
102,00 4 37 2.3 1858.3 ~9.92 35¢.0% 4998 211.08 119.08% 3 23 1e.8 883.% -5,72 349.03
108.00 s 19 €2.7 1496.1 -10.18  350.6% 4r29 210.92 120.24 5 44 28.8 031.1 -5.80 343.68
108.00 s 40 39.2 1421.3 ~10.42  34%.47 4481 210.7% 121.64 6 4 20.5 746.3 -5.89 338.6s
111.00 e 0 eo.2 1361.9 -10,.72 340.84 4256 210.%68 123.23 6 22 30.2 6€86.9 -5.99 333.94
114.00 & 18 10.3 13p8.12 -11.04  336.12 4082 210.34 124.97 € 39 58,6 €33.1 -6.19  329.%5¢
THE MOON DOES NOT CROSS THE 243.1518 MERIDIAN ON FEB 7 1963
sx 842882 8Y 516778 82 .181203 DAO 6.6968835 RAO  31.35194€6 RI 382314.578 LAY 20.310800 LON 279.461000
3 -1.448277 ECC .976269 SLR  12934.683 TA 4.0000 RCA €845.00D00 KPD 14,638000 TLP $70.00000 TFB 10S.0000D
#LP  20.000000 PF8  §.300000 GMA  137.9920 EPS -106.8463% LOM  243.13518 RAD 6552.09 VEL 10.96412 PTH 1.97897
NS X .034978 NSY .327494 NS2 .156735 C3m 1.3034 Vim 2.8354 2a€ 135,299 8.7 .0000 B.R .0000
LATE  4.9830 LONE 383.50310 LATS ~1.2863 LONS 99,9560 LAT! $.6236 LONI 309.6019 RSN 147.4748 TTAN .4020
LAUNCH DATE  FES s,1963 BASE AZN 102.D TF  6Y.140 TTT 120,777 ARRIVAL DATE FEB & 1965 O 41 47.3
LNCH LNCH L=t 1LY 1% INJ ILT] N 0 CSY ING 2 NG 2
AZINUTH TInE TINE LAY Lone RANCE RT ASC AZMTH TIwE TINE LAy LONG
1e.00 1 82 17,4 2320.8  -14.90 7996 223.47 116,99 ? 31 6.2 1653.0 -10.92 3.3
1,00 ? 12 24.3 22¢4.9 -14.70 Tr44 223.87 118,90 2 50 9.2 1509.9 ~10.08 30,64
8a.00 2 da 18,8 2104.9 -14,838 Ta70 223.44 115.2) 3 10 81.3 1819.9 ~10.81 33.49
87,00 2 ST 43.8 2118.8 ~14.47 LA R4 223,.¢8 114,77 3 3y 2.9 1444.4 -10.78 27.93
0 .00 3 22 2v.2 2039.5  -14.48 [T} 223.70 114,682 3 5¢ 28.7 $364.8 -10.77 22.07
$3.00 3 48 2.1 19%6.9 ~14.47 23,48 e34¢ 223.¢0 116,77 4 20 39.0 1201.9 ~10.78 15,99
s .00 4 13 38,1 1873.4  -14.58 17.21 €224 223.64 118,23 4 43 11,8 1190.4¢ -10.01 s.03
ss .00 4 39 44,8 1790.8 ~14.70 11.03 590¢ 223.9%7 115,98 S 9 3%.4 1115.8 ~10.8¢ 3.6
102,00 s 4 3.7 1710.8  -14.90 4.98% 5599 223,47 116.99 s 33 24.8 1038.9 ~-10.92 337.68
108,00 s 29 3.8 1835.0 -15.13 339.08 3309 223.3%4 118.24 5 5¢ 10.6 960.0 ~10.9% 351.90
108.00 s 351 58.0 1564.0 -15.41 383,48 s038 223.18 119.74 6 18 2.9 889.0 -11.08 348.40
111,00 s 13 31,1 1490.%  ~15.7% 348.37 4789 223,00 121.37 6 38 29.% 823.% -11.17  341.21%
114,00 ¢ 33 37.4 1438.%5 ~16.04 343,18 4361 222.79 123.19 6 37 35,8 763,85 -11.28  336.38
sx .$90038 3Y S81927 82 240245 DAO  13.90102 RAC  44.628DT RI 377593.352 LAY 28.310600 LON 279.461000
cs ~1.338883 ECC L7473 SLR  12924.841 YA 4.0000 RCA 6©545.0000 KPQ 14.638000D VL® 570.00000 TF8 103.00000
PL® 20.000G00 PFB 9.3500000 CHA 138.877¢ EPS ~93.8700 LOM 243.1518 RAD €552.88 VEL 10.95907 PTH 1.97440
NS X 879030 NSY 691078 NS2Z 245387 C3M 1.2%08 VIM 2.6253 A€ 133.432 8.7 .0000 B.R .0000
LATE  3.7827 LONE 383.7342 LATS ~1.3010 LONS 87,3809 LAT] $.4117 LON] 307.0342 RSW 147.5848 TTAN .9907
LAUNCH DATE FEB  6,1963 BASE AZM 102.0 TF 67.744 TYT -99,108  ARRIVAL DATE FEB 9 1965 1 30 8.9
LNCH LNCH L-1 Ny INJ INJ INJ INJ PO CST ING 2 ING 2
AZIMUTH TIME TInE LAY LONG RANGE RT ASC AZMTH TIME TINE LAY LONG
7e.00 2 1 52,9 2481.7  -19.4% 59.88 8589 236.72 114,07 2 43 14.6 1806.7 -15.77 52.2¢
#1.00 2 20 13.2 2423.4 ~19.20 58.62 8360 236.82 112.96 3 0 36.6 1748.4 -15.71 47,93
4,00 2 40 41,8 2357.9 -19.04 50.83 8103 236.89 112.14 3 19 %59.4 1682.9 ~15,67 43,09
7,00 3 3 14,9 2285.2 -108.9% 45.%2 7820 236,93 111.64 3 41 20.1 1610.2 -15.68 37.7¢
90.00 3 27 40,1 2206.4 -18.91 39.74 7514 236.94 111.47 4 4 26,4 1531.4 ~15.63 31,97
*3.00 3 53 33.8 2122.8 -18.9% 33.59 7191 236.93 111,64 4 28 56.3 1447.8 -15.64 2s5.02
96,00 4 20 23,3 203¢.4 -19.04 27.18 6857 236.89 112.14 4 54 19.6 1361.4 -~15.67 19.48
99.00 4 47 33,8 31949.4 -19.20 20.67 €522 236.82 112.96 520 2.8 1274.4 ~15.71 12.90
102.00 S 14 29.2 1063.8 -19.41 14.19 €194 236.72 114.07 S5 45 33.0 1108.8 “15.77 6.33
10s3.00 S 40 40.9 1781.9 ~19.66 7.83 5079 236.60 115.44 6 10 22.8 1106.5 ~15.84 -29
100.00 ¢ 5 4c.8 1703.8 -19.96 1.71 5583 236.44 117,03 € 34 10.4 1028.8 ~15.93 354 20
111.00 ¢ 29 32.3 1631.5 -20.28 355.87 s$308 236.26 118.61 6 56 43.7 956.5 ~16,.02 348.57
114.00 ¢ 51 51,0 1564.9 -20.62 350.3% S0sS 236.08 120.76 T 17 85.9 889.9 -16.12 343.19




JPL TR 32-503 EARTH—-MOON TRAJECTORJES, 19’

PACE 10
" «492%41 Y «$10203 32 2317148 DaAO 18,49037 RAO 50.80209 1! 372827.781 LAY 285,310600 LON 279.461000
(1) ~1.820433 £CC 973204 SLR 12018.212 TA 4.0000 RCA  €545,0000 KPD 14,638000 TLP 870,00000 YFB 103.00000
PLP  20.000000 PF§  §.300000 GHA 139,033 EPS -80.7107 LOM 243.18518 RAD 6552.87 vEL 10.95587 PTH t.97202
NS X 478923 NBY 816883 NS2 321437 C3NM 1.2028 VIN 2.61682 A€ 131,301 8.7 L0000 B.R .0000
Lave P.3220 LONE 384.2766 LATS -1.31854 (ONS 74.7802 LATL 4.7940 LON! 305.6269 RSN 147,6970 TTAN 2,3580
LAUNCH DATE 14 4] T.1988 RASE A2M sne TP 85,343 TIT «Fr.ot3 ARRIVAL DATE FEB8 10 1968 2 22 16,9
LNCH LNCH L-1 Ny Ny INJ INJ ING PO CST ING 2 ING 2
AZINUTH TINE TINE LAY LONG RANGE RT ASC AZMTH TIME T1ME LAY LONG
s .00 2 13 3.8 2628.90 -23,.18 69,12 9153 251,01 110,49 2 59 25,3 1951.9 -19.98 61.09
8:.00 2 3 2578.3 -22.94 €5.38 8950 251,10 109,22 3 14 48.0 1900.3 ~19.92 s7.28
8s,00 2 so 2515,1 -22.77 €0.97 8714 251,16 108,28 3 32 34,9 1840,1 -19,88 52,82
a7.00 3 12 2446.0 -22.88 35,92 8448 251,20 107,69 3 82 2.9 1771.0 ~19.85 47,74
90.00 3 3¢ 2368.4 22,82 $0.23 8144 251.22 107,50 4 15 37,4 1693, 4 ~19.84 42,08
$3.00 4 2 2283.6  -22.66 43.98 7816 2%1.20 107,69 4 40 29.0 1608.6 -19,88 35,81
96,00 4 30 2193.6  -22.77 37.32 7469 251,16 108,28 5 6 55,1 1518.6 -19.88 29,17
99.00 4 59 2101.2  -22.94 30.40 7113 251,10 109.22 5 34 14.2 1426,2 ~19,92 22.31
102,00 5 28 2009.0 -23,18 23.42 6759 251,01 110,48 6 1 43,8 1334.0 -19,98 15,39
105,00 s s¢ 1919.4  -23.46¢ 16.52 6416 250.89 112.02 € 28 46.3 1244.4 -20.0% 8.57
108,00 € 24 1834.1 -23.,78 9.83 6091 250.74 113.79 6 54 52.8 11591 -20.14 1.98
111,00 ¢ s0 17%4.3 -24.13 3.42 5787 250,56 115.76 7 19 44.5 1079.3 ~20.23 355,70
114,00 7 18 10,1 1680.7  -24.50 387,34 5508 250.36 117,89 T 43 10.9 1008.7 -20.32 349.77
ax 237781 SY .890103 82 -375853 DAO  22.07702 RAO  73.84855 RI 368335.180 LAT 28.310600 LON 279.461800
(] -1.703099 €£CC -972035 SLR 12906.973 Ta 4.0000 RCA 6545.0000 KPD 14,638000 TLP 570.00000 TFB 10S.00000
"LP 20.000000 PF3 8.500000 GMA 140.8489 EPS ~67.1475 LOM  243,1518 RAD 6552,87 VEL 10.95237 PTH 1.97163
NSX .241376 NSY .893421 NSZ .378862 C3M 1.1627 VIM 2.6085 2AE 129.267 8.7 .0000 B.R .0000
LATE +8740 LONE 355,1582 LATS -1.3313 LONS 62.1489 LATI 3.6868 LONI 304,4694 RSM 147.8072 TTaN 3.6437
LAUNCH DATE FEB 8,1965 BASE AZM 102.0 TF  68.887 TYT  -54.487 ARRIVAL DATE FEB 11 1965 3 18 50.8
LNCH LNCH L-1 INY Ny INY Ny INJ PO CST ING 2 ING 2
AZINUTH TIME TIME LAY LONG RANGE RT ASC AIMTH TIME TIME LAY LONG
7e.00 2 37 29.0 2782.2  -2%.92 r7.52 9639 266.39 106,77 3 23 21.2 2077.2 ~23.20 69,10
81.00 2 51 16,8 2708.4 ~25.65 74.33 9466 266.48 105,29 3 36 25.2 2033.4 -23.14 65,88
84,00 3 8 1.0 2654.8  -25.44 70.42 9257 266.54 104,17 3 %52 15.8 1979.8 -23.09 61.90
87,00 3 28 5.3 2590.2  -25.3% 65,70 90058 266.57 103.46 411 15,4 1915.2 ~23.06 s$T.18
90.00 3 51 37,9 2%14.1 -25.26 €0.12 8710 266.59 103,22 4 33 32,9 1839.1 -23.08 51.57
93.00 4 18 23,8 2427.7  -25.3% 53.76 8376 266,57 103,46 4 58 51.6 1752.7 ~23.06 45,21
96,00 4 47 42,7 2333.3 -25.44 46,77 8012 266,54 104,17 5 26 36.0 1658,3 -23.09 38.25%
99.00 5 18 37.0 2234.3  -2%.68 39.38 7631 266,48 105,29 $ 55 51.4 1559.3 -23.14 30.90
102.00 S 50 3.3 2134.4 -25.92 31,82 7247 266,39 106,77 6 25 39.7 1459,4 -23.20 23.40
108,00 6 21 13,8 2036.6  -26.24 24.31 6872 266.28 108,54 6 55 10,1 1361.6 -23.28 15,97
108.00 6 51 21,0 1943.3  -26.50 17.01 6516 266.14 110,54 T 23 44,3 1268.3 -23.36 8.17
t11.00 ? 20 1.8 1856.0  -26,99 10,019 6183 265,96 112,73 7T 50 57.4 1181.0 -23.45 1.90
1.4,00 7 a7 1.0 1775.4 -27.3% 3.38 5877 265.76 115,07 8 16 36,3 1100.4 ~23.54 355,42
sx -.001117 8y .911807 82 1410618 DAO  24.24367 RAO  90.07021 RI 364521.668 LAT 28.310600 LON 279.461800
[$] -1.761890 ECC «971075 SLR 12900.886 Ta 4.0000 RCA €545.0000 KPD 14.638000 TLP $70.00000 TFB  $0S.00000
PLP  20,000000 PFB  9,500000 GHA 141.8345% EPS -53.2013 LOM 243.1518 RAD 6582.86 VEL 10.94971 PTH 1,97065
NS X ~.018838 NSY .911042 NS2Z .411883 C3M 1.1388 viINM 2,6033 2A€ 127,231 8.7 .0000 B.R .0000
LATE -1.0803 LONE 358.3897 LATS =-1.3485 LONS 49.4898 LATI 1.9535 LONI 303.6988 RSM 147.9106 TTAN 4,788
LAUNCH DATE FEB  9,1985 BASE AZM 3p2.0 TF 89,262 TYT -31.088 ARRIVAL DATE FEB 12 1985 4 19 37,8
LNCH LNCH L= ING INJ INJ INJ INJ PO C8T ING 2 ING 2
AZINUTH TIME TIME LAT LONG RANGE RT ASC AZNTH TIME TINE LAY LONC
7s.00 3 14 24,3 2834.8 -27.42 83,28 9958 282,72 104,04 4 1 39,1 21%9.8 -25.0¢ T4, 59
s1.00 3 2% 39,8 2798.0 -27.11 80.59 9814 282,80 102.34 412 37,6 2123.0 -25.00 T1.88
04,00 3 40 a8,y 27%p.7 -26,07 77,14 9629 282,86 101.03 4 26 36,7 207s.7 -24.99 68,37
87,00 3 %9 28,9 2690.8 -268.7 r2.74 9398 282,09 100,18 444174 2018.8 -24.91 €3.98
sc.00 422 291 2016, -~26,8¢ er.29 9108 282.90 99.89 S 6 5,2 1941, ~24.90 38,49
#3,.00 4 49 48,8 2528.1 -2¢. 7 60.8¢ ares 282.09 100,18 5 31 83,8 1883, -24.91 82.02
06,00 $ 20 27,0 2429.2 -26.87 53.49 8384 282,08 101.0) & 0 56.9 1784,2 -24.98 44.72
.00 S 53 19,8 2323.,9 -27.11 45,64 1978 282,80 102,34 6 32 3,7 1648.9 -25.00 36.91
102,00 LI 24 .. 2218, 9 -27,42 37,88 7568 282.72 104,04 T3 8,8 1541.,9 ~25.06 28.89
108,00 T 0 21,9 2112.2 -27.78 29.53 T167 282,61 106,02 T 35 34.0 1437,2 -25.14 20.94
108,00 T 32 3.0 2012.4 -28,17 21,73 6788 282,47 108,23 8 6 7.4 1337,4 -25.22 13.24
111,00 s 3 10,3 t919,2 -28.%8 14.29 6430 282,31 110,61 8 3% 9.8 1244.2 -25.31 s.92
114,00 8 31 53,0 1833.5 ~29.01 7.28 6104 282.11 113,12 9 2 26,5 1188.8 -25.40 359.03
x ~.265401 8y .8€9301 82 +416949 DAO  24.64213 RAO 106.98124 Rl 361831.766 LAT 28.310600 LON 279.461800
(3] -1.794889 ECC +970532 SLR 12897,.132 TA 4.0000 RCA  €543.0000 XKPQC  14,638000 TLP 570.00000 YFE 108.00000
PL®  20.000000 FB  §.3500000 GWA 142,8202 EPS ~38.9591 LOM  243.1518 RAD 6552.86 VEL 10.94620 PTH 1.97010
NS X -.283042 NSY 864118 NS2 +416158 C3IM 1.1286 VIM 2.6020 IAE 125,493 B.7 .0000 B.R .0000
LATE -2.7332 (ONE 337.9397 LATS ~-1.3666 LONS 36.8131 LAT! ~.5052 LONI 303.4515 RSM 148.0025 YYVAN 5.7209
LAUNCH DATE FEB 10,1965 BASE AN 302.0 TF €9.313 T -6.617 ARRIVAL DATE FEB 13 1968 523 9.1
LNCH LNCH L-1 ING INJ INJ INJ INJ PO €8T ING 2 ING 2
AZIMUTH TIME TIME LAY LONG RANGE RT ASC AZMTH TIME TIME LAY LONG
78.00 4 14 39,0 2844.8  -27.58 83.97 999¢ 299.56 103.69 5 2 3.8 2169.8 -25.27 15,27
#:.00 4 23 52,3 2809.2 -27.27 81.38 9857 299.64 101.96 5 12 41,58 2134.2 -25.21 72.63
ss.00 4 40 10,3 2762.9 -27.03 78.01 9677 299.69 100,61 5 26 21.4 2087.9 -25.16 69.22
7,00 4 58 4.4 2703.¢ -26.87 73.67 9446 299,72 99,74 5 43 48.0 2028.6 -25.13 64.85
90.00 S 21 41.1 2629.5 -26.81 68.24 9158 299.73 99.44 6 5 30.6 1954.5 -25.12 59.41
93.00 S 49 3.0 23541.1 -26.87 61.74 8816 299.72 99.74 6 31 24,1 1866,1 -25.13 52.92
9¢.00 ¢ 20 .2 24414 -27.03 54.37 8432 299.69 100.61 7T 0 41,6 1766.4 -25.16 45.57
99.00 € 53 12.¢ 23358.1 -27.27? 46,43 8p22 299.64 101.96 732 7.7 1660.1 -25.21 37.67
102.00 ? 27 15.4 2227.0 ~27.58 38.27 7607 299.5€ 103,69 8 4 22.3 1552.0 -25.27 29.57
105,00 8 0 87,9 21211 -27.,94 30.15 7201 299.45 105 71 8 36 18.9 1446, 1 -25.38 21,53
108,00 8 33 30.4 2020.3 ~28.34 22.28 6816 299.31 107.96 9 7 10.7 1345.3 -25.43 13.76¢
111,00 9 4 22,9 1926.3 ~28.75 14,77 6457 299.18 110,36 9 36 29,2 1251.3 ~25.51% 6.38
114.00 9 33 20.8 1839.8 ~29.18 7.68 6129 298.96 112,90 10 4 .6 1164.8 ~25.59  359.43




‘L TR 32-503 EARTH—-MOON TRAJECTORIES, 1965

L7124 11
(3 ~.813712 8v 762749 82 302028 OAO  23,130358 RAO 123.96030 R] 360883.313 LAY 25.310600 LON 270.401800
€y ~1,.790730 ECC 9T0483 QLR 4.0000 RCA  €343.0000 KPD 14.638000 TLP S70.00000 YFS 10%.80000
*Le  20,.000000 PFE  9.500000 SHA  143.8038 EPS  -24.8031 LOM  243.1318 RAD €352.86 VEL 10.94801 PTH 1.97003
NeX  -.329352 WSV JT83387 Na2 .389908 C3M 1.1458 vIw 2.6052 24AE 124,193 8.7 .0000 B.% .o000
LATE  ~4.262¢ LONE 339.7233 LATS <~1.383% LONS 24,1389 LATI <~3.473D0 LONI 303.7050 RSH 148.0787 TTan 6. 3872
LAUNCH DATE  FES 11,1988 BASE AN 302.0 TF  €9.001 TYT 335.342  ARRIVAL DAYE FEB 14 1965 & 28 57,1
LNCH LNCH L-1 Ny Ny INJ N D] PO CST NG 2 ING 2
AZINUTH TIiME TIME LAY LONG RANGE RT ASC AZMTH TIME Ting LAY LONG
ve.00 s 38 2.6 2773.9  -26.34 79.01 (143 316.28 106,07 € 24 35.8 2098.9 -23.7% T10.83
1,00 s 81 30.9 2732.2  -26.07 7s5.98 9558 316.36 104,53 & 37 3.1 2087.2  -23.¢8 s7.43
sa.00 e 7 a1, 2680.3  -25.88 T2.19 9386 316.42  103.36 6 52 22.1 2005.3  -23.61 €3.60
s7.00 s 27 22.8 2618,9 -25.72 67,356 9109 316.4% 102,61 ? 10 $9.8 1941.9  -23.59 $8.94
$0.00 ¢ SD av.1 2%¢1.4  -25.867 62,02 816 316.46  1D2.36 7 33 8.8 1066.4 ~23.58 $3.39
$3.00 T 17 4.4 24%4.%  -25.72 55,63 se80 316,45 102.61 T 88 35.9 1779.5  -23.%9 47,01
e.00 7 47 2308 2350.8  ~25.83% 48,54 8111 316.42  103.36 8 26 42.3 1683.8  -23.61 39.98
99.00 ® 18 51.2 2258.1 -26.07 41.02 7723 316.36 104.53 8 56 29.3 1563.1 -23.66 32.47
102.00 s S0 37.9 2156.1 -26.34 33.31 7333 316,28 106.07 9 26 54.0 1481.1 -23.7% 24,83
105,00 ® 22 45.¢ 2056.2 -26.68 25.68 €949 316.17 107,90 9 87 1.8 1381.2 -23.78 17.28
108.00 9 83 31.0 1961.0  -27.02 18.20 6585 316,03  109.97 10 26 11.9 1286.0 -23.85 9.90
111.00 10 22 46.7 1871.8  ~27.40 $£1.07 6245 315,86 112,21 10 53 38.6 1196.8 -23.93 2.90
114.00 10 S0 18.3 1789,7 -27.80 4.32 5933 315.67 114.60 11 20 8.0 1114.7 -2a4.01 3%6.30
sx ~.724452 SY .599041 82 -339647 DAC  19.85537 RAO 14D.37545 Rl 36127D.105 LAT 26.310600 LON 2790.4€3800
3 ~1.774717 ECC -970859 SLR 12699.277 TA 4.0000 RCA ©€545.0000 KPD 14.638000 T{F S70.D000DD TFB 105,00000
PLP  20.000000 PFB  9.300000 GHA  3144.7915 EPS  ~1D_.6842 LOM  243.1518 RAD 6552.86 VEL 10.94911 PTH 1.97043
NSX  -,737130 NSY .506983 NS2 .334800 C3m 1.1786 ViM 2.6115 24AE 123.441 B.7 .0000 B.R .0000
LATE ~S.4565 LONE  1.6094 LATS ~1.4D033 LONS 11.4868 LATI <~6.4477 LON! 3D&.7242 RSM 148.1364 TTAN €.6087
LAUNCH DATE  FEB 12,1965 BASE AZM 102.0 TF 68,453 TYT 308.588  ARRIVAL DATE FEB 15 1965 T 28 30.0
LNCH LNCH L~1 INg INJ INJ INJ INJ PO CST ING 2 ING 2
AZINUTH TIME TIME LAY LONG RANCE RY ASC AZNTH TiME TIxE Lay LONG
78.00 7 14 54.0 2646.2  -23.64 70.39 9228 332,31 109.9% 7 59 1.0 1971.2  -20.51 62.30
#31.00 7 30 40.7 2596.,2 -23.41 €6.74 9031 332.40 108.65 8 13 56.9 19z31.2  -20.48 58.58
sa.00 7 a9 4.8 2537.2  -23.23 62.43 8800 332.46  107.867 8 31 21.7 1862.2 -20.42 54,23
e7.00 8 1D 16,3 2469.0  -23.12 57.44 8534 332.50 107.06 8 51 25.1 1794.0 -20.40 49.21
90,00 s 34 12,0 2391.7 -23.09 $1.78 8234 332.51 106.86 9 14 4.4 1716,7  ~-20.39 43.54
93.00 9 0 3e.7 2306.3  -23.12 45.51 7903 332.50 107.08 9 39 1.2 1631.5 -20.40 37.28
s.00 9 28 46,2 2218.7  -23.23 38.79 7555 332.46 107,67 10 5 41.9 1540.7 -20.42 30.58
99,00 9 58 1.0 2122.1 -23.49 31.78 7194 332,40 108.65 10 33 23.1 14471 ~20.46 23.63
102,00 10 27 31,1 2028.4  -23.64 24.69 6835 332.31 109.9% ii i 19.3 i353.4 -20.%3 16,62
10%.00 10 36 34.1 1937, -23.91 17.68 (7 1] 332.20 111.53 11 28 51.2 1262.1 ~20.57 9.87
108.00 11 24 37,3 18%0.2 -24.22 10.87 6183 332.0% 113,34 11 88 27.8 1175,2  ~20.63 2.97
111,00 11 51 19.3 1766.9 -24.356 4,34 s844 331.89 118,38 12 20 48.2 1093.9 -20.70  386.87
114.00 12 16 28.4 1693,9 ~24.92  338.18 5559 331.69 117,82 12 44 42.3 1018.9 -20.78 350,53
sx -.000445 3Y 395019 82 202252 DAO  13,20373 RAO 353.83623 RI 383691.629 LAY 28.310600 LON 279.4€1800
cs3 -1,724975 ECC 971693 SLR  12904.665 T4 4.0000 RCA 6545.0000 KPD 14,638000 TL®P S570.00000 YFB 103.00000
PLP  20.000000 PFS  8.3500000 CHA  143,7771 EPS €.6331 LOM  243.1318 RAD €552.87 VEL 10.95140 PTH 1.97126¢
NSX  -.880949 NSY -379839 N82 .255915 C3M 1.215¢ Vim 2.6186 ZAE 123.396 8.7 .0000 B.R .0000
LAYE -8.2338 LONE  3.4176 LATS -1.4208 LONS 358.8675 LATI -9.D625 LON] 306.3243 RSN 148.1740 TTAN €.3998
LAUNCH DATE  FEB 13,1963 BASE AZM 102.0 TF 87,812 TIT 280.597  ARRIVAL DATE FEB 16 1965 & 26 4.8
LNCH LNCH L1 Ny NS INJ LT Ny PO CS87 NG 2 ING 2
AZINUTH TINE TIME LAT LONG RANCE RY asC AZNTH TIing TInE LAY LONE
7s.00 o 353 a3.2 2485.9 -19.6: 0,39 8823 347,41 113,89 9 35 13,1 1814, -18.02 s2.74
#31.00 11 s8.8 2432.4  -19.48 56,18 8398 347.5%0 112.76 9 82 21.t 1757.a -15.97 48,47
04,00 ® 32 8.2 2367.5  -19.29 31,44 s1e1 347,36 111.93 10 11 32.7 1692.8 ~1%5.94 a3.¢0
ev.00 ® 54 30.9 e2es.3  -19.20 48,18 T839 347,60 111,42 10 32 4¢.2 1620.3 -15.92 38.37
»0 .00 10 19 83.4 2218.6  -19.17 40,39 584 3av.81 114,24 10 %% 50.0 15¢1.6  -1%.91 3z.39
*3.00 1D e4 49,8 2132.8  -19.20 34.22 230 347,60 113,42 11 20 22.3 14578 -18.92 26.43
8,00 11 11 48,9 2048.0  -19.29 1.7 (111} 347,56 111,93 11 45 s2.9 137t.0 -1%.94 20,03
.00 13 38 8.8 19%58.4  ~19.44 21.23 $5%8 347.%0 112,78 12 11 47,3 1283.4 18,97 13,82
102.00 12 8 19.3 1072.0 -13.64 14.69 s22¢ 347,41 113,89 12 37 31.9 1197,0 -18.02 7.04
105.00 12 32 49,0 1788.9 ~19.80 0.2 908 347,29 118,20 13 2 36.9 1113.9 -16.08 .T2
108,00 12 %8 11.4 1716.2  -2D.13 2.10 se0s 347.15 116,09 13 26 41,8 1038.2 -16.14 354,63
151,00 13 22 13,0 1837.0  -20.48 338,20 5329 348,97 118,69 13 49 32.0 962.0 -1e.2% 3408.80
114,00 13 44 81,3 1369.%  ~20.79 350.62 073 346,76 120,85 14 11 .9 094.5 -16.29  343.48
sx ~.971508 8Y .188891 82 .187976 DAO 9.67046 RAO 170,26487 Rl 367737,.430 LAV 28.310800 LON 279.461800
€3 -1.%40908 ECC 972507 SLR  12912.680 VA 4.0000 RCA 6345.0000 KPD 14.630000 TLP SY0.00000 TFB  105.00000
PLP  20.000000 PFB  9.500000 CHA  146,7628 EPS 19.3768 LOM  243.1518 RAD €552.87 VEL 10.95400 PTH 1.97282
NSX - 975444 NSY .150567 NS2 .160744 C3M 1.249% VINM 2.6251 2AE 124,165 8.7 .0000 B.R .0000
LATE <~6.33550 LONE  4.9728 LATS ~1.4370 LONS 346.2809 LAY] -11.1727 (ONI 308,6002 RSWM 146.1918 TYAN 5.6852
LAUNCH DATE  FEB 14,1968 BASE AZM  1D2.0 TF 87,156 TTT 251,340  ARRIVAL DATE FEB 317 1965 9 19 52.%
LNCH LNCH L-1 INS INJ INJ INS INJ PO CST ING 2 ING 2
AZINMUTH TINE TINE LAY LONG RANGE RY ASC AIMTH TINE TIME LAT LONG
78.00 10 29 26.8 2323.0 -~14.72 50.32 7973 1.63 117.08 11 8 11.8 1648.0 -10.73 43.06
#1.00 10 49 31.8 22%9.3  ~14.%) 45.65 7122 1.72  116.07 11 27 10.8 1584.3 -10.68 38.32
84,00 11 11 20,2 2189.%5 -14.40 40.%4 7449 1.79 115,32 11 47 49.7 1514.5 ~10.64 33.17
sr.00 11 34 45.2 2114.1 ~14.32 35,03 7155 1.83 114.86 12 9 $9.2 1439.1 ~10.62 27.62
90.00 11 39 28.2 2034.3 -14.29 29.18 €848 1.8¢ 114,70 12 33 22.4 1359.3 -10.62 21.76
93.00 12 28 3.2 1951.6  ~-14.32 23.09 €525 1.83 114.86 12 57 35.4 1276.6 -10.62 15.69
9e.00 12 51 1.9 1868.0 ~14.40 16.89 6203 1.79 115,32 13 22 9.9 1193.0 -10.64 9.52
9s.00 13 16 51.7 1785.3 -14.53 10.70 5084 1.72  116.07 13 46 37.0 1110.3  -10.68 3.57
102.00 13 42 3.1 1708, ¢ -14.72 4.61 5577 1.63 117,08 14 10 30,3 1030.1 -10.73 357,38
105.00 t4a 8 19.9 1629.0 -14.94 358,73 5285 5.5 118.34 14 33 28.9 954.0 ~10.79  3%1.56
108.00 1s 29 20.6 1557.7  -15.19 383,13 5013 1.36 119.82 14 55 18.3 882.7 -310.85 346.0%
111.00 314 50 S58.4 1491.8  ~15.48 347,79 4763 1.18  121.48 15 15 50,2 816.8 -1D.93  34p.8S

114,00 18 11 10,2 1431.6 ~15.78 3e2.78 4534 .98 123.30 15 35 1.7 756.6 -11.01 33s5.99



JPL TR 32-503

sx ~.998874 3y -.080287
3 -1.833470 F(CC ST4a02
PLP £0.000000 ®rp #.%00000
NaX ~.994967 N3Y ~.081989
LATE <~8.4220 (ONE €.1303
LAUNCH DATE FER 18 toas
LNCH ULNCH L-1
AZINUTH TINE TINE
78,00 12 0 49,7 2158.,8
81,00 12 22 M,6 2086.4
84,00 12 45 42,0 2012.3
87,00 13 9 8.3 1934.2
90.00 13 34 S58.8 1883.8
93.00 14 0 18,9 1771.8
98,00 14 23 24,5 1690,8
99.00 14 49 54.9 1612.4
102.00 1S 13 26,1 1537.¢
105,00 18 38 42.3 1467.7
108,00 18 56 34.5 1403.,1
111,00 16 15 58.9 1343.9
114,00 16 33 38,8 1290.3
sx -.9357007 8y -.287498
c3 -1.439259 ECC 976368
PLP  20.000000 PFB 8.500000
NSX ~.952366 NsY ~.301531
LATE -5.8868 LONE €.7983
LAUNCH DATE FEB 16,1965
LNCH LNCH t-1
AZIMUTH TIME TINE
78.00 13 28 16.4 1992.9
81.00 13 81 36,4 1918.8
84.00 14 15 58,0 1840.7
87.00 14 41 .2 1760.1
90.00 15 € 18,3 1678.5
93.00 15 33 18.8 1597,7
96,00 15 55 39,8 1519.2
99.00 16 18 36,6 1444.7
102,00 16 40 8%2.7 1375.0
105,00 17 1 18,3 1310.8
108.00 17 20 9.8 1252.4
111,00 17 37 28.4 1199.,7
114,00 17 53 18,7 1182.4
sx -.084127 8Y ~.484442
c3 -1.313663 ECC 978430
PLP  2D0.000000 ®F8  8.3500000
NaX ~.856510 NSY -.496032
LATE -85.0232 LONE 6,94684
LAUNCH DATE FEB 17,1968
LNCH LNCH L-1
AZINUTH TImE TINE
7s.00 14 52 54.9 1830.1
1. 00 15 17 49,1 1759.0
#4.00 15 43 23,9 1877, ¢
27,00 18 9 12.8 1594.,0
$0.00 18 34 44,0 13511.8
$3.00 18 89 31,2 1431.8
*s. 00 17 23 4.6 1335.8
$9.00 17 43 9.4 1208.0
102,00 19 5 31,2 1220.3
108,00 18 2¢ 7.3 t1181,8
108,00 18 40 $9.9 1109.8
111,00 18 %8 15.0 1063 ,1
116,00 19 t0 .. 1022.0
(Y ] -. 727440 8Y -.848877
(2] ~t.104728 ECC 980547
PL® 20.000000 PF8  8,500000
N x =.717901 NSY - 657437
LATE <=3.9123 LONE 6.6009
LAUNCH DATE FEB 18,1963
LNCH LNCH -1
AZIMUTH TiImE TINE
70.00 16 18 43,8 1693.3
®1.00 16 42 17,1 1609,
04,00 17 9 9.8 1523.0
87,00 17 35 48.3 1437.2
90.00 19 1 37,8 1353.8
93.00 18 26 &.9 1274.8
96,00 12 48 51.3 1201.8
99.00 19 9 37.4 1135.0
102.00 19 28 19.9 1075.6
108.00 19 43 2.2 1023.1
108,00 19 39 52,8 97T,
111.00 20 13 2.1 937.1
114,00 20 24 43.0 sp2.2

82 .083%113 DO 3. 73347
SLR  12923.0%¢ TaA 4,0000
CHA 147.7484 EPS 32,179
N$2 «0376847 C3M 1.2813
LATS -1.4518 LONS 333,.7218
BAST AKX iDE.OU TF  &s,
Ny Ny
LAY LONG RANGE
-9.30 40.70 1322
-9.12 38.64 7081
-8.99 3p.22 €76}
-8.91 24.5%1 8456
~8.89 18.59 6143
-8.91 12.57 5826
-8.99 €.57 5514
-9.t2 .68 5212
~9.30 358,00 4928
~9.52 349.59 4657
-9.77 344.47 4410
-10.05 339.87 4186
-10.3% 335,18 3983
2 ~.038495 DAO -2.20616
SLR 12935.330 TA 4.0000
GHA 148.7341 EPS 45.8280
NS2Z -.045587 C3M 1.3162
LATS =~1.4650 LONS 321,1790
BASE AZM 31p2.D LU 1
INg INJ
LAT LONG RANGE
-3.77 31.68 6690
-3.5%9 26.25 6399
~3.45 20.54 6094
~3.37 14,68 S$780
~3.34 8.67 8463
~3.37 2.1 5150
~3.45 356.89 4847
-3.%9 351,29 4560
-3.77 345.98 4292
~3.99 340,99 4046
-4.25 336.38 3823
-4,54 332.04 3623
~4.8% 328.04 3444
2 ~.136381 DAO ~7.083851
SLR  12948.828 TA 4.0000
CHA 149,7197 EPS 58.4268
NS2 ~.142629 (3M 1.3592
LATS -~1.4767 LONS 308.6424
BASE AZM 1p2.D 1F &8,
Ny INJ
LAT LONG RANCE
1.60 23.22 8089
1.79 17,42 5779
1.94 11.43 S4s38
2,03 5.38 5138
2.0¢ 389.3¢ 4814
2,0y 383,42 4504
1.94 347.78 a2t
1.7¢ 342,48 3938
1.80 337,81 3890
1.3¢ 332.99 3468
1,08 328.7¢ 3268
A4 324,92 3090
A 321,41 2934
82 ~.22371¢ DAO ~12.92739
SLR  129€2,688 TA 4.0000
CHA 150.7054 EPS 70.5073
NS2 ~.220043 C3M 1.41258
LATS -1.4872 LONS 296.1029
BASE A2M 102.0 TF 64,
(LN Ny
LAT LONG RANGE
e.58 15.26 8527
6.80 9.08 5196
€.97 2.79 4860
T.07 386.53 4528
7.11 350.42 4201
7.07 344.59 3893
6,97 339,14 3612
€.80 334.12 3358
6.5%58 329.36 3127
6.31 325.43 2926
6.00 321.70 2750
5.66 318.34 2598
5.29 315,30 2466

Ra0 1
RCA &
LON
VimM
LATE -
818

INJ
RY ASC
18.20
15.30
15,37
15,44
15,43
15,41
15.37
15,30
15,20
15,08
14,92
14.74
14,53

Ra0 1
RCA 6
LOM
VIM
LATI -
896

IN
RT ASC
28.41
28.51
28.59
28.63
28,65
20,63
28.59
28.51
28.41
28.27
28.11
27,92
27.70

RAO 2
RCA 6
LOM
vim
LATL -
297

| L]
RT ASC
41.%0
41,69
41,69
41,74
41.7¢
41.74
41.¢89
41.61
41.50
41,38
41,17
40.97
40.73

RAO 2
RCA &
LOM
Viu
LATI =~
719

Ny
RY ASC
54.60
54.01
54,90
54,98
54.97
54.95
84.90
54.81
S4.68
54.852
54.33
54.10
53,84

EARTH—-MOON TRAJECTORIES, 19’

83.0000Y RI  373025.129
545.0000 KPD 14.838000
243.1518 RAD ¢552,00
2.6311 ZAE 125.814
12.7055 LON! 311.4578
TIT 220.992  ARRIVAL
(L F] INJ
AIMTH TIME
119,24 12 36 45,2
116.27 12 87 21.1
117,87 13 19 18,1
117,14 1) 42 12,8
116,99 14 5 82,1
117,14 14 29 48.6
117,57 14 53 35,4
118.27 15 16 47,2
119.2¢ 13 39 3.7
120,43 16 0 0.0
121.83 16 19 57,5
123.41 16 38 22.8
125,16 16 55 26.8
9€.72097 Rl 3790%52.191
545.0000 KPD 14.638000
243.1518 RAD 6552.89
2.6378 2AE 128.157
13,5797 LONI 314.6808
TYT  189.957  ARRIVAL
INJ INY
AZMTH TIME
120.34 14 1 29.3
119.40 14 23 35.1
118.70 14 46 38.8
118.27 15 10 20.3
118,13 15 34 15,0
118.27 15 57 56.4
118.70 16 20 59.0
119,40 16 43 1.3
120,34 17 3 47.8
121.52 17 23 9.2
122.90 17 41 2.2
124,46 17 87 28.1
126,18 18 12 31.2
09.27560 R1  385277.180
545.0000 KPD 14,638000
243,1518 RAD 65%2.90
2.6459 2AE 130.979
13,7241 LONI 317.9%68
TTT 158,830  ARRIVAL
1INy INJ
AZMTH TINE
120,52 15 23 33,0
119,84 15 ¢7 8.1
110,83 16 11 21.1
118,39 16 33 48,8
110,24 16 59 56.4
118.39 17 23 22.7
118.8)3 17 45 41.)
119.54 18 6 34.3
120,82 18 25 51.%
121,72 10 43 29.2
123.13 18 59 29,5
124.72 19 13 58,1
126,46 19 27 2.9
21,72420 RI 391190.649
545.0000 KPD 14,638000
243,1518 RAD 6552,91
2.6560 24t 133,996
13.1218 LONI 320.9445%
TIT 128,268 ARRIVAL
INy INJ
AZMTH TIME
119,90 16 43 57.0
118.87 17 9 6,2
118,10 17 34 32.8
117,63 17 59 45.5
117,48 18 24 11.6
117,63 18 47 21.6
116,10 19 8 $3.0
118.87 19 28 32.4
119,90 19 46 15.5
121.18 20 2 5.3
122,66 20 16 9.7
124,32 20 28 39.2
126.13 20 39 45.2

Lay
ne
VEL
8.1
RSM
DATE

LAY
TP
VEL
8.7
RSM
DATE

LAY
TLP
VEL
8.1
RSN
DATE

LAy
e
VEL
8.7
RSM
DATE

PacE 12

28.310600 LON 279.4635900
$70.00000 YFB 105.00000
© 1098919 PTH 1.97416¢
.0000 8. R .0000
148.19185 TTAN 4.4781
FED 18 1965 10 9 57,9
PO CST ING 2 ING 2
TIME LAY LONG
1480.5 -5.08 3. 70
1411.4 -5.03 28.57
1337.3 -4.99 23.10
1289,2 -4.,97 17,36
1178.5 -4.986 11.43
1096.8 -4,97 5.42
1015.8 ~4.99 3%59.43
937.4 ~5.03 353,61
862.6 -5.08 348.00
792.7 ~5.18  342.67
728.1 -5.22 337.66
668.9 -5.30 332,99
615.3 ~5.39 328.65
28.310600 LON 279.461800
570.00000 TFB 105.00000
10.96440 PTH 1.97607
.0000 B.R .0000
148.1756 TTAN  2.8532
FER 19 1965 1D 57 32.4
PO CST ING 2 ING 2
TIME LAT LONG
1317.9 .55 24.79
1243.8 .61 19.29
1165.7 .65 13,53
1085,1 .68 7.61
1003.5 .69 1.62
922.7 .68 385,67
844.2 .65 349.88
769.7 .63 344.33
700.0 .38 339,09
635.8 .47 334,19
577.4 .39 329.66
524.7 .30 325.47
4174 .20 321.63
28.310600 LON 279.4610800
$70.00000 1FB  108.00000
10.97012 PTH 1.97818
.0000 B.R .0000
140.,1478  TYAN L9851
FEB 20 1965 11 43 41.4
PO (8T ING 2 ING 2
TINE LAY LONG
11631 s.89 16.30
1084.0 5.9¢ 10.43
1002.1 §.01 .39
919.0 .04 3%58.28
836, €.08 3s2.2)
756.8 €.04 346,33
€80.6 6.01 340,74
€10.0 5.96 335,47
548.3 5.89 330,60
486.8 5.80 326,13
434.6 s.70 322,08
388.1 5.59 318.3%
347.0 5.47 3514.99
28,310600 LON 279.4616800
$70.00000 YFB 13108.00000
10.97598 PTH 1.96033
.0000 B.R .0000
148 1107  TYTAN L9337
FEB 21 1965 12 29 25.0
PO CSY ING 2 ING 2
TINE LAT LONG
1018.5 10.78 s.20
934.1 10.04 1.94
848.0 10.90 355.60
762.2 10.94¢ 349,30
678.8 10.96  343.18
599.8 10.94 337,37
526.5 10.90 331.93
460.0 10.84 326,99
400.6 10.75  322.%0
348.1 10.65 318,47
302.1 10.53 314,87
262.1 10.39  311.65
227.2 10.25  308.77
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X -. 587878 8V -. 778118 82 =.297164 DAO ~1Y.20733 RAO 234.27080 R1  396383.770 LAY 28,.310800 LON 276,.481900
<3 ~1.081878 ECC +9S234Y SLR  12973.908 T 4.0000 RCA €3543.0000 KPD 14.638000 TLP $570.00000 TFR 10%5,00000
PL® 20.000000 BFQ $.3500000 CmA 181.8910 €3 92,3892 LOM 243.1518 RAD e552.91 VEL 10.98150 TN 1.90242
L1} -.347034 NSY ~.701001 N8Z =-.301073 C3N 1.4747 ¥IiN 2.687¢ IAE 136,923 8.7 .0000 8.0 .0000
LAYE -2.83P23 LONE S.6281 LATS ~1.4964 LONS 283.5525 LATI -11.8348 LONI 323.3433 RSW 140.0687 TTAN 22,7096
LAUNCH DATE FEB 19,1985 BASE AN 102.0 ¥ 64,169 e 90.037 ARRIVAL DAYE FEB 22 1965 13 15 52.0
(8 14 ] LNCH L-1 1~ ™y NS LT 1L P PO C8Y inNe 2 NG 2
AZINUTH TIME TIME LAY LONG RANCE RT ASC AZMTH TIME TInE LAY LONG
ve .00 17 37 . 1561.3 11.0% T.84 $013 €8.09 118.60 18 3 4.9 286.3 14.08 .87
83.00 is 3 [ ] 1471.,2 11.27 1.28% 4660 €8.23 117,58 18 29 S7.7 796.1 15,09 333.88
84,00 19 33 L] 1380.4 11.46 384.63 4308 68,33 116.70 18 36 48.9 708.4 15.17 347.20
s7.00 19 1 21.7 1291.9 11.%9 3408.14 3989 €8.40 116,17 19 22 %3.3 816.% 15.22 34D.868
90,00 19 27 31.0 12071 13.63 341.96 3631¢ 68,42 115.99 19 47 38.0 $32.1 15.24 334,49
$3.00 19 St 40.3 1129.1 $1.3%9 338.21 3329 68.40 116,17 20 10 29.4 454.1 15.22 328.73
98,00 20 13 10%59.9 11.48 330.98 3087 €6.33 116.70 20 31 7.1 383.9 15.17 323,58
99.00 20 32 L] 997.0 11.27 326.29 2819 68,23 117,58 20 49 23.9 322.0 1.0y 318.93
102.00 20 49 40.0 $43.4 11.01 322.14 2612 €8.09 118,68 21 S5 23.4 268.4 14.98 314.87
105,00 21 4 19.8 297.4 10.69 318.48 2438 €7.91 120.07 21 19 16.8 222.4 14.0% 311,31
108.00 2t 17 .9 8se.0 10.33 318.24 2286 67.69 121,67 21 31 15.0 183.0 14.70 308.21
111.00 21 28 1.1 824.3 9.9% 312.37 2159 67.44 123,44 21 41 45.6 149.5 14 .54 305.49
114,00 21 37 38.8 79€,.0 9.53 309.81 2051 67.15% 125.36 21 50 51.58 121.0 14.37 303.10
sx -.384530 SY ~.861055 82 -.354525 DAO ~20.7643% RAO 247.05334 RI 4D0487.750 LAY 208.310600 LON 279.461800
s ~-.954120 ECC 984334 SLR 12987.465 TA 4.0000 RCA 6545.0000 XKPD 134.638000 TLP S70.00000 YFB 105.00000
®L®  20,000000 PFB #8.300000 CHA 152.8767 EPS 93.8540 LtOM 243.1518 RAD €552.92 VEL 10.98647 PTH 1.98422
NSX ~.333756 NSY ~.864426 NSZ ~.357246 (3M 1.5409 ViN 2.6800 24t 139.511 8.7 .0000 B.R .0000
LATE =-1.2534 LONE 4.7220 LATS ~1.5047 LONS 270.9874 LAT] -1D.00DE LONI 324.9493 RSM 148.0252 TTAN 4.2018%
LAUNCH DATE FEB 20.196%5 BASE AZM 102.0 TF 63,668 Y 70.941 ARRIVAL DATE FEB 23 1965 14 2 35.6
LNCH LNCH L1 NG INJ JL P INJ INJ PO CSTY NG 2 iNe 2
AZIMUTH TINE TIME LAY LONG RANGE RT ASC ATMTH TIME TInE LAY LONG
78.00 18 3¢ 7.0 1448.0 14.70 1.18 45€S 81.73 117.09 19 20 13.0 r1.0 18.42 353,68
81.00 19 2¢ 31.68 1349.4 15.01 354.12 4187 81.91 115,81 19 49 1.0 674.4 18.5¢ 346,49
84.00 19 36 31.8 1253.3 15,24 347.32 312 82.03 114,04 20 17 25.1% 578.3 18.¢¢ 339.42
87,00 20 2% 13.7 1160.9 15.39 340.38 3452 82.10 114.23 20 44 34.8 485.9 18.73 332.64
90.00 20 3t 46.4 1075.2 15.45 334.11 3119 82.12 114.02 21 9 41.6 400.2 18.78 326.38
93.00 21 18 32,3 998.4 15.39 328.45 2821 62.10 114,23 21 32 10.7 323.4 18.73 320.7
96 .00 21 38 $3.8 931.8 15.24 323.47 2363 82.03 114,04 21 %1 43.3 25¢.8 18.66¢ 318.77
$9.00 23 52 s:.9 ere .3 18,04 319 17 7348 81.91 115.81 22 8 27.2 200.3 18.5¢ 311.54
102.00 22 ® 4.3 20,1 14,70 315.40 2164 81,78 117.09 22 22 31.4 183.1 16.42 307.95
103.00 22 21 10,7 789.0 14.33 312.32 2014 01.55 118.64 22 34 19.7 114.0 18.2¢ 304,98
108.00 22 31 3s.2 758,68 13.91 309.59 1890 81.31 120.39 22 44 14,7 1.8 18.00 302.32
111.00 22 40 27.8 129.7 13.47 3p7.21 1709 81.03 122.31 22 52 3.8 54.7 17.09 300.31
114.00 22 a7 S50.% T07.3 13.00 305.11 1708 80.73 124.37 22 59 45.7 32.3% 17.68 298.19
ax ~.157579% B8Y ~.90%338 82 ~.3594376 DAO ~P3,22704 RAO 260.12620 RI 403363,121 LAT 28.310600 LON 279.461000
3 ~-.807190% £CC 985684 LR 12996.302 TA 4.0000 RCA ©S43.0000 KPD 34.638000 YLP 370.00000 TFB 105.00000
®LP 20,000000 PFP 8.3500000 CHA 153.8823 EPS 105.1317 LON 243.1518 RAD 6552.93 VEL 10.99021 PN 1.90559
133 -.148974 NSY -.908412 NSZ -.395999 (3M 1.6037 Viw 2.6917 IAE 141.5%4 8.7 .0000 B.8% .0000
LATE 3818 LONE 3.3868 LATS -1.5121 LONS 258.4048 LATI ~T7.8197 LONI 325.6600 RSW 147.9832 TYTaw $.3331
LAUNCH DATE FED 21,1083 BASE AIM 1D2.0 TF  &y.280 Yy 44,773 ARRIVAL DATE FEB 24 1963 14 50 40.8
LNCH LNCH L-1 iNg INS Ing NG InNg PO €87 ING 2 NG 2
AZINUTH TINE TInE LAY LONG RANGE RT ASC AIMTH TIME TIimE LAY LONG
78.00 20 10 20.4 1385.8 17.44 353,80 213 95.50 115.50 20 32 3S.9 680.3 20.92 340.03
23 .00 20 4z %0.5 12%2.3 17.81 348.28 J80e $53.7¢ 114,04 21 3 42.8 srr.s 21.00 340.38
84 .00 2t 14 32.9 1150.4 19.09 340.84 3at2 95.09 112.91 21 33 49.) 475 .4 21.21 33z.99
LR 1] 21 44 35.4 10534.0 19.20 333.82 3ose 95.97 112.20 22 2 9.4 319.0 21.30 szs.0
so .00 2 1t 38,0 268,90 18,34 327,48 2898 #¢8.00 111,55 22 27 41.8 201.0 21,52 319,42
93.00 22 34 3%4.0 891,93 10.28 J2t.09 2408 5.9V 112.20 22 49 45.6¢ 218.8 21.30 313.88
*8.00 22 S& 20.6¢ s28.9 18.09 317,20 216} 3.0 112.91 2y 8 9.8 153.9 21.214 309.24
$9.00 23 10 10,8 rrs.2 17.81 313.31 1967 .78 114,04 23 23 9.0 103.2 21,00 30s5.43
102.00 23 22 38,0 T37.8 17.44 310.10 1812 95,98 11%.50 23 385 4.4 s2.8 20.92 3o0z.32
108,00 23 33 14,2 108.3 17,00 307.43 1808 95,38 117.22 23 44 %9.8 30.3 20.72 2090.79
108 .00 23 41 3¥3.7 79.4 16,33 308,18 1590 95.09 119,14 2y s2 ss.1 4.4 20.5%1 207,69
100.64 2y 43 9.5 e74.8 16,42 304.74 1871 95.0) 119.57 23 34 241 ~.4 20.46 297.29
114.00 COAST TINE LESS THAN .0000
x <0%4~>32 8v ~.907807 82 ~.4315802 DAO ~24.56983 RADO 273,45022 RI 404927.703 LAY 28.3:10600 LON 279 .4681000
(3 ~.82a214 ECC 988467 SLR 13001.431 TA 4,0000 RCA  €849%,0000 KPD 14,638000 TLP S570.00000 TF8 103,00000
*L® 20.000000 PFR #.3500000 CHA 154.6480 EPS 116,2905 LOM 243.1518 RAD €552.93 VEL 10.99237 PTH 1.90630
Ny X .Deans3 NsY ~.908850 W82 ~.418429 C3M 1.6530 ViM 2.7008 At 142.909 8.7 .0000 B.R .0000
LATE 1.5%63 LONE 1.9314 LATS -1.5187 LONS 245.8072 LATI =5.5322 LONI 325.4781 RSN 147.946D TTAN 66,0943
LAUNCH DAYE FEB 23,1988 BASE A2  102.0 TF 63,013 Ty 20,333 ARRIVAL DAYE FEB 25 1965 1S 40 1.7
LNCH LNCH i-1 INg N NS INg INJ PO C87 ING 2 ING 2
AZINUTN TINE TIinE LAY LONG RANCE RT ASC AZMTH TIME TINE LAY LONG
78.00 21 11 19.2 1302.2 18.97 352.58 4006 109,36 114,41 21 33 1.8 e27.2 22.29 344 .82
#1.00 21 4% 23.9% 119¢.0 19.39 344,65 3se3 109.3¢ 112.81 22 5 17.8 519.0 22.40 336,61
84,00 22 18 3T7.2 1D087.6 19.72 336.91 3168 109.70 1311.58 22 36 44.0 412.6 22.8) 328.78
s7.00 22 49 35.3 987.9 19.93 329.68 2780 109.79 11D.74 23y & 3.2 312.9 22.73 321.47
90.00 23 18 87,6 299.9 20.00 323.19 2436 109.82 110.48 23 31 87.1 224.% 22.78 314,99
93.00 23 39 53.9 825.4 19.93 317.72 2149 109.79 11D.74 23 53 39.4 150.4 22.73 309.54
8,00 0 2 1a.8 7€6.1 19.72 313.28 1919 109.70 111.55 0 13 9 91.1 22.6) 308.13
99.00 0 18 39.8 719.9 19.39 309.70 1741 109.36¢ 112.01 D 28 35.8 44.9 22.40 301.6¢8
102.00 o 27 51.% 684 .4 18.97 306.83 1604 109.36 114.4¢ D 39 15.9 9.4 22.29 296.92
103.02 0 31 s.9 674.2 18.8% 306.00 1565 109.29 115.02 0 42 19.1 -.8 22.22 290.12
108.00 COAST TIME LESS THAN .0000
111.00 COASY TIME LESS THAN .0000
114.00 COASY TIME LESS THAN .0000
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" +264060 4y - 8090 82 ~.410276 DAO -24.72577 RAO 208,9006¢1 N1 405214.007 LAY 20,310600 LON 279.461000
<3 <.017133 €L (908383 SLR  13002.105 TA 4.0000 RCA  €345,0000 KPD 14.638000 TLP $70.00000 TF® 10S,00000
PL®  20,000000 Prp 8.500000 CHaA 183,6833¢ EPS 127,4091 LOM 243,1510 RAD 6552.93 VEL 10.99270 PN 1.98649
NS X ~273802 N3Y ~.088277 NS2 . 417978 C3NM 1.6789 VIN 2.708%6 2AE 143,528 8,7 .0000 B.R .0000
Larve 2.80788 LONE <4378 LATS  -1.5242 LONS 233.1989 LATI ~3.3613 LONI 324.5043 RSM  147.9163 TTAN  6.300a
LAUNCH BATE FES 24.10a% Sast A% ;52.0 ¥ sz.994 TTT -381.761 ARRIVAL DATE FEB 26 1965 16 29 45.1
LNCH LNCH L~} INg ILE} INJ ING ING PO C8Y ING 2 ING 2
A21nUTH TInE TImnE LAY LONG RANCE RT ASC AZMTH TINE TIME LAY LONC
7s.00 22 2 1,3 12991 19.09 352,30 3990 122.05% 114,32 22 23 53.8 623.1 22,39 d44.36
81,00 22 3¢ 27,9 1109.5 19.5%¢ 344.37 3563 123,04 112,71 22 56 17,4 $14.5 22.58 336,31
84,00 23 9 49.8 1082.7 19.04 336,89 3149 123,19 111,44 23 27 s2.1 407.7 22.74 328,48
7,00 2T 40 33.4 982,86 20.06 329,31 2789 123,28 110,62 23 57 16.0 307.¢ 22.83 321,12
90.00 0 12 13,0 894.1 20,13 322,84 2418 123,31 110,33 027 7.9 219.1 22.07 314,63
93.00 03 1.9 820.2 20.06 317,38 2128 123,28 110.62 0 48 48,1 148.2 22.83 309.19
96,00 0 5y 27,14 761.2 19,84 312.95 1900 123.19 111,44 1 6 8.2 86,2 22.74 304,81
99,00 17 44,1 718.4 19,81 309.41 1723 123.04 112,71 1 19 39.5 40.4 22.58 301.3¢
102,00 1 18 47.8 €80.3 19.09 306,59 1588 122.85 114,32 1 30 7.9 5.3 22.39 298.¢6
102,59 1 20 38.7 674.4 19.00 306,11 1566 122,81 114.67 1 31 83,1 -.6 22,38 298,20
108,00 COASY TIME LESS THAN .0000
111,00 COAST TIME LESS THAN .0000
$14.00 COAST TIME LESS THAN .0000
sx .482090 8Y ~.790663 82 ©.401€54 DAO  ~23.68163 RAO 300.30344 RI 404356.082 LAT 28.310600 LON 279.461800
<3 ~.849031 ECC 986059 SLR 12998.758 TA 4.0000 RCA 6345.0000 KPD 14.638000 TLP 570.00000 TF8 10S.00000
PLP  20.000000 PFE  8.3500000 CHA 156,.6193 EPS  139.5499 LOM  243.1518 RAD €552.93 VEL 10.99125 PTH 1.9859€
NSX .470872 NSY ~.786073 NSZ ~.400462 C3M 1.6763 VIM 2.7052 2AE 143.484 B,Y .0000 8.R .0000
LATE 4.0692 (LONE 359.0558 LATS ~1.5286 LONS 220.5871 LATI ~1.4283 LONI 322.9325 RSM 147.8969 TTAN 6.5901
LAUNCH DATE FEB 25,1965 BASE A2ZM 102.0 TF 63,210 TTT -330.029  ARRIVAL DATE FEB 27 1965 17 19 17.0
LNCH LNCH L-1 INJ INJ INJ INJ INJ PO CST ING 2 ING 2
AZIMUTH TINE TIME LAT LONG RANGE RT ASC AZMTH TIME TIME LAT LONG
7e8.00 22 38 .8 1344.9 17,75 355,16 ar2 135,806 115,29 23 0 25.4 6€69.9 21.20 347.38
81.00 23 10 49.0 1240.7 18.13 347,58 3764 136.04 113.60 23 31 29.7 565.7 21.37 339,64
84,00 23 42 33,8 1138.0 18.42 340.07 3364 136.17 112,68 24 1 51.6 463.0 21.50 332,08
e7.00 0 16 57,6 1040.9 18.61 333.00 2986 136,25 111,92 0 34 18,6 365.9 21.89 324.9¢
90.00 0 4¢ 1.4 953,68 18.68  326.61 2646 136,20 111,67 0 59 55,0 278.6 21.62  318.%5
93,00 1 7 18,2 878.8 18.61 321.07 2358 136,25 111,92 121 5¢.7 203.8 21.59 313,03
96,00 1 26 31,2 816,58 18.42 316.42 2118 136,17 112,65 1 40 7.7 141,58 21.50  308.43
99,00 1 42 5,2 7ee. 6 18.13 312,60 1923 136,04 113,80 1 54 51.8 91.6 21.37 304.68
102,00 1 S4 32,0 727.1 17,78 309.45 1770 135,86 115,29 2 6 39.8 52.1 21.20 301,68
103,00 2 4 31,9 €95,7 17.30 306,88 1650 135,63 117,04 2 16 7.6 20.7 21.00 299.19
107,490 2 11 19.4 674,80 16,91 30s.02 1570 138,41 118,64 2 22 34.0 -4 20.82 297.408
111,00 COAST TIME LESS THAN .0000
114.00 COAST TIME LESS THAN .0000
sx .840402 8y ~.873075 82 ©.366277 DAO  -21.48618 RAO 313.49014 RI 402544.840 LAT 28.310600 LON 279.481800
<3 -.910512 ECC «985050 LR 12992,154 TA 4.0000 RCA  6545.0000 KPD 14.638000 TLP 570.00000 TFB 10S.00000
PLP  20.000000 PFB  §.500000 CMA 157,8049 EPS 149.7467 LOM  243.1518 RAD 6552.92 VEL 10.96845 PTH 1.98494
NSX +648187 NSY - 668745 NS2 -.364188 C3M 1.6465 VIM 2,7000 2A€ 142,930 8.7 .0000 B.R .0000
Lare 3.0013 LONE 357,7973 LATS <=1.5357 LONS 207.9773 LATI +2572 LONI 320.9905 RSM 147.8901 TTAN  €.39s2
LAUNCH DATE FEB 28,1965 BASE AZM 102.0 TF 63,604 TYT -309.029 ARRIVAL DATE FEB 28 1965 18 7 s7.3
LNCH LNCH L-1 INS INJ INJ INJ INJ PO CST ING 2 INC 2
AZINMUTH TImME TINE LAT LONG RANGE RT ASC AZMTH TIME TINE LAY LONG
78.00 23 1 3.9 14321 15,13 .37 4518 148,34 116,07 23 2% 30.2 787.1 18.82 3%2.80
81.00 23 32 21.8 1334.93 18,48 353,24 4129 140,51 115,56 23 sS4 36.3 659,53 18.9¢ 348,87
84,00 0 ¢ 33,9 1237, 15,69 348,18 375 148.63 114.87 027 11,3 562.6 19.0Y 338,44
s7.00 0 33 2¢.7 1144,.8 19,83 339.40 3388 148,70 113,98 0 %54 31,3 489.6 19.14 333,61
$C.00 12 3,3 10%0.8 18,90 333,11 3084 140,72 113,73 119 41,9 383.6 19.16 328,31
83,00 1 23 a3y $82.1 15,08 327.48 2788 140,70 113,98 1 42 7.4 307.1 19,14 319.68
4,00 1 48 13,8 18,1 15,89 322.%3 2502 148,63 114,57 2 1 31,7 241.1 19.07 314,79
99.00 2 3 31,9 060 .4 15,48 310,28 2207 148,81 115,856 217 s8.4 185.4 18.9¢ 310,62
102,00 2 19 10,3 014.2 18,13 3te.87 2110 140,34 116,87 2 31 44.8 139.2 18.82 307,10
105,00 2 30 17,8 rre.2 14,74 311,58 1964 148,13 118,44 2 43 13,7 101,2 18.68 304.14
108,00 2 40 23.t T44.0 14,32 308,92 1044 147,09 120.22 2 52 49,9 €9.0 18.46 301,63
111,00 ? a8 34,7 718.9 13,88 308,62 1748 147,60 122.1¢ 3 0 54.6 3.9 18,26 299,48
114,00 2 se 4.7 €97.3 13.38 304.58 16668 147,28 124.24 3 7 46,0 22.3 18,05 297,63
sx 790878 8y ~.828282 82 ©+313112 DAC  ~16.24690 RAO 326.34949 R1 400008.602 LAY 28.310600 LON 279.461000
(3] ~.990148 ECC «983742 SLR  12983,399 TA 4.0000 RCA  €345,0000 KPD 14.€36000 TLP 570,00000 TFB 10S.000600
PLP  20.000000 PFB  §.300000 GHA 158,5906 EPS 160,9587 LOM  243,1518 RAD €552.92 VEL 10.98483 PTH 1.98361
NS X «797017 NSY ~.510282 NS2 ~.310127 C3M 1.6026 VIM 2.6918 Z2AE 142,012 8.7 .0000 B.R .0000
LaTE $.8623 LONE 3S6.7347 LATS  =~1.5334 LONS 198.3750 Latl 1.7227 LONI 318,8785 RSK 147,8977 TYAN $.9407
LAUNCH DATE FED 27,1963 BASE A2M 1p2.0 TF 64,100 TYT -288.379 ARRIVAL DATE MAR 1 1965 18 55 19,2
LNCH LNCH L~1 Ny INY INY INY INJ PO C8T ING 2 ING 2
AZIMUTH TIME TIME LAT LONG RANGE RT ASC AZMTH TIME TIME LAY LONG
78.00 23 17 20,0 1546, 8 11,49 7.01 4956 160.30 118,51 23 43 6.6 871.6 15,43 339,70
81,00 23 43 59,6 1455.6 11,76 .35 4599 160,53 117,38 24 10 15.2 780.6 15.55  352.96
84,00 0 18 29.0 1364, 11,96 383,68 4242 160,63 116,49 0 41 13,4 689.1 15.62 346,22
67.00 0 46 13, 1274.8 12,09 347,16 3894 160,70 115,96 1 1 27.9 599.8 15.69  339.67
90.00 112 25,4 1190.2 12,13 340.97 3566 160.72 115,78 1 .32 15.6 518.2 18,71 333.48
93.00 1 36 31,8 1112.3 12.09  335.23 3264 160.70 115,96 155 4.0 437.3 15.69 327,73
96,00 1 88 10,7 1042.8 11,96 330.03 2994 160,63 116,49 2 15 33.3 367.6 15.63 322.87
99.00 2 17 15,0 981.5 11.76  325.40 2788 160.53 117,35 2 33 37.3 3p6.5 15.55 318,00
102.00 2 33 s2.2 928.7 11.49  321.33 2558 160,38 118,514 2 49 21,0 253.7 15.43 314,00
105,00 2 40 133 883.7 11,16 317,71 2382 160,19 119.91 3 2 sr.0 208.7 15.29  310.52
108,00 3 0 358 845.3 10.79  3:4.54 2236 159,97 121,53 3 14 41,1 170.3 15,13 307.40
111,00 3 11 17.2 812.8 10.39 311,74 2113 159,71 123.32 3 24 49.9 137.8 14.96 304,83
114,00 3 20 33.¢ 785.1 9.96 309,24 2009 159,41 125.26 3 33 38.6 110.1 14,786 302,59




EARTH—MOON TRAJECTORIES,

1965

t’t TR 32-503

1 2] 904310 8Y -.349810 82 ~.245918 BAC ~14.11780 RAO 338.8%8%0 R  3989Y7.707 LAV
3 -31.,0786318 ECC 9082201 SLR 12874.098 TA 4,0000 RCA €8545,0000 XPD 14.638000 TLP
PL® P0.00D000 PFB $.500000 Sh4 139.5762 EP8 179 .6252 LOW 243,1518 RAD €352.81 VEL
1% 809167 NSY -.340272 NSZ -.240082 (3N 1,.%5456 VIiw 2.8809 2AE 140,048 B.7
LAYE 8.,3€55 LONE 335.8980 LATS ~1.333¢ LONS 182,7023 LATI 2.9838 LONI 316.7487 R3M
LAUNCH DATE FES 28,1983 BASE AZM 102.D TF 84,848 TTY ~287.788 ARRIVAL DaTE
LNCn LNCH L=-1 NS 1L X N INS N
AZINUTH TINE TINE LAY LONG RANGE RT ASC AZMTH TInE
78.00 23 28 18.0 1879.7 7.08 14.44 5470 172,10 119,80 23 56 16.7
e1.00 23 33 8.4 1593.8 7.31 8.21 5136 172.23 118.7% 24 21 40.0
84,00 028 €.9 1506.9 7.49 1.88 aT97 172.3% 117.98 0 53 13.6
7,00 0 s2 s2.» 1420.7 7.60 385,59 4461 172.38 117.51 1 16 33.8
90,00 1 18 44,9 1337.9 7.83 349.47 4137 172,40 117.34 1 81 2.3
3,00 1 43 11.4 1258.2 7.60 343.68 3831 172.30 137,51 2 & 9.8
96,00 2 8 40,3 1185.4 7.49 338.23 3849 172.33 117.98 2 25 33.8
99.00 2 28 22.¢ 1119.9 T.3 333.2% 3298 172.23 118.75% 2 45 2.1
102,00 2 44 3D.2 1060.9 7.08 328.74 3069 172.10 119,80 3 2 31.1
108.00 3 1t 15.8 1009.3 6.80 324.67 2872 171.93 121.08 3 18 4.8
108.00 3 15 43.0 964.2 6.47 321.01 2700 171,73 122.58 3 31 52.2
111,00 3 20 39.3 925.1 6.12 317.7% 2551 171.49 124.25 3 44 4.4
114,00 3 40 2.2 891.1 S.74 314,73 2423 171,22 126.07 3 54 53.3
ax JST4940 3Y -.153115 82 ~.181348 DAO -9.28%14 RAC 351.07465 RI 393657.938 LAY
c3 -31.169103 ECC .980803 SLR 12964.360 TA 4.0000 RCA €545.0000 KPD 14.638000 TLP
sLP  20.000000 PFB 8.50000D CHA 160.5618 EPS ~172,0794 LOM 243.1518 RAD 6552.90 VEL
NS X +9TTIIS NSY ~.142331 NSZ ~.156709 C3M 1.4839 VIM 2.6694 2AE 139,518 B.7
LATE €.5523 LONE 335.2886 LATS ~-1.5323 LONS 170.1976 LATI 4.0256 LONI 314.7019 RSM
LAUNCH DATE MAR 1,196% BASE AIM 102.0 TF  65.2%5 TIT ~247.039 ARRIVAL DAYE
LNCH LNCH L-1 INJ INJ INJG INJ ™y
AZINUTH TIME TIME LAT LONG RANGE RY ASC AZMTH TIME
70.00 23 36 34.3 1822.4 2.14 22.35% €028 183.67 120.49 24 € 56.7
81.00 0 3 39.3 1742.9% 2.38 16.50 5715 183.79 119,51 D 34 41.8
84.00 0 31 23.7 1660.0 2.5%51 10.47 3392 183.88 118.79 059 5.7
87.00 c 57 21.7 1576.8 2.6D 4,37 5066 183.93 118.35 t 23 38.2
90.00 1 22 3%8.5 $493.9 2.63 3368.32 4746 183,95 118,20 1 47 50.4
93.00 1 47 40,3 1414.0 2.60 352.44 4436 183.93 118.3% 2 11 14.3
98,00 2 11 V.e 1338.5 2.51% 346,83 4144 183.88 118.79 2 33 25.9
99,00 2 32 59.5 1260.5 2.38 341.53 3874 183.79 119.51 2 5¢ 8.0
102.00 g 83y 8.5 izcé.3 2.18 13g.68 3629 183.67 120.49 3 13 11.¢
105.00 3 11 25.9 $347.0 1.89 332.18 3400 183,52 125.70 3 30 32.¢
108.00 3 27 59.¢ 1095.7 1.60 328.02 3212 183.33 123.11 3 46 135.3
111.00 3 42 53.8 10%0.2 1.27 324.2% 3040 183,414 124.70 4 O 25.8
114,00 3 58 22.3 1030.1 .92 32D.80 2888 182.87 126.49% 4 13 12.3
ax .9908117 SY 034878 82 -.089011 DAO ~3,95716 RAO 3.14178 RI  390210.887 LAY
<3 -1.287942 ECC 979343 SLA 12954.8512 TA 4.0000 RCA €545.0000 KPD 14.638000 TL®
sLP 2D.000000 PFP $.500D00 GHa 161.547% EPS  ~-162.1343 LOM 243.1518 RAD €352.90 VEL
NS X 995784 N3Y 086259 NS2 ~-.083746 (3M 1.4210 VIM 2.6576 IAE 138,093 8.7
LATE 8.3972 LONE 3%4,.9038 1LATS ~-1.3300 LONS 157.6188 LAT] 4.8303 LONI 312.813D0 RSM
LAUNCH DATE MAR 2,1983 BASE AN 102.0 TF €3.798 TTT -225.993 ARRIVAL DATE
LNCH LNCH L-1 LY IN2 1LY INg NS
AZINUTH TIME TINE LAY LONS RANGE RT ASC AZWTH TINE
78 .00 3 43 27,8 1973.90 -3.11 3D.863 6816 195,30 120 .41 24 16 21.4
st.00 o 11 .4 1898 .8 ~2.91 28.14 6322 185,41 119.4¢€ 0 42 39.1%
€4.00 0 3% 3.2 1820.1 -2.77 19.39 8014 195.49 118.77 1 8 58.2
e7.,00 1 D 4s.8 1739.0 ~-2.88 13.48 5698 195,34 118.34 1 29 44.8
0,00 1 28 4.8 1687.2 -2.68% T.47 5380 195,58 118,20 1 53 42.0
$3,.08 1 %1 4.2 1576¢.5 -2.68 1.%3 sS0es 193,54 118.3¢ 2 17 20.7
s, 00 2 1% 18,9 1498 .8 -2.77 353,74 4788 195.49 1187V 2 4D 15,4
*9.00 ® 38 20.8 16424.7 -2.9% 350.18 4482 198.41 119,46 3 2 8.3
102.00 2 39 59,0 135s8.9 -3.13 344.8) 4212 195.30 120.41 3 22 5.7
103.09 3 20 S.Y 1292.8 ~3.34 340.0% ITE 195,18 121.5¢ 3 41 30.5
109,00 3 358 38,7 1238.8 -3.82 33%.44 3787 194,99 122.97 3 59 11,2
111.00 3 53 3.0 13183.9 -3.92 381.28 b 213 194,78 124,53 4 1% 18,9
114.00 4 10 590.7 1137,7 -4.28% 32v.29 3387 194,54 §28.2% 4 29 87.4
n +984303 8Y 262940 382 .028617 DAO 1.63904 RAO 15,25348 RI  386745.684 LAY
3 ~1.342918 ECC 9TTHOSD SLR  12945.685 TA 4.0000 RCA €8543,0000 KPD 14.638000 TLP
sLP  20.000000 PFD #.500000 CNA 162.8331 EPS  ~1350,1427 LOM 243.1518 RAD €552.89 VEL
N X «960913 NSY 274722 NS2 .034268 (3M 1.3601 VIM 2.6461 ZAE 136,613 B.7
LATE S.8921 LONE 3%4.7233 LATS ~1.3268 LONS 145.0406 LATE 35,3609 LONI 3131,1184 RSM
LAUNCH DATE HAR 3,196% BASE AN 1D2.0 1F 66.384 11T -204.57% ARRIVAL DAYTE
LNCH LNCN L-1 NS NG INJ INS Ny
AZINUTH TINE TIME LAY LONG RANGE RT ASC AZMTH TIME
r8.00 23 49 55.% 2129.9 ~8.44 39,27 T223 207.19 119.47 24 25 2%5.4
1.0D 0 13 %5.0 20%9.¢ -8.2% 34.12 6947 207.29 118,52 0 50 7.7
84,00 0 39 23.0 1964.7 ~-8.11 28.€4 6653 207.37 117.82 1 12 27.7
#7.00 1 3 49.1% 1906.0 -8.03 22.89 6347 207.41% 117,39 1 35 35.1
®0.00 1 20 83.3 1823.0 -8.00 16,96 6032 207.43 117,28 1 59 18.2
93.00 1 %4 T.7 1743.8 ~-8.03 10.96 517 207.41 117.39 2 23 11,2
96,00 2 19 4.7 1663.2 -8.11 4,99 5406 207.37 117.62 2 46 47.9
99,00 2 4% 18.3 1585.¢ -8.28 359,17 5108 207.29 118.52 3 9 43.9
102.00 3 & 27.8 1512.0 -8.44 353,86 4828 207.19 119.47 3 31 39.8
305.00 3 28 318.9 1443 .4 -8,67 348,24 4562 207.05 120.66 3 82 22.2
109.00 3 48 43.4 1380.2 ~8,94 343.22 4321 206.89 122.0% 4 11 43.6
431,00 4 7T 39,2 1322.% ~9.24 338.52 4102 206.69 123.62 4 29 41.7
114,00 4 235 7.8 1270.3 -9.56 334.14 3905 206,47 125.35 4 46 18.1

ract

29.310800 LON 279.481800
sv0.0ppoC YK 10%.00000
10.98082 PTM 1.98212
.0000 8.0 .0oDo
147.9214  TYAM 5,247
MAR 2 1965 19 41 18.0
PO (8T NG 2 ING 2
TINE LAY LONG
1003.7 11.23 7.37
918.6 11.33 1.08
831.9 11.40 354.67
748.7 11.44 348.34
6€2.1 11.46 342.2¢
583.2 11.44 336,40
510.4 11.40 331.02
444.5 311.33 326.10
yes.9 11.23 321.6¢
334.3 11.12 317.70
289.2 10.99 314.16
250.1 10.84 3311.01
216.1 10,69 308.19
26.3106D0 LON 279.461800
570.00000 YF8 10%.00000
10.97670 PTH 1.98061%
.0D00 B.R .0000
147.9619 TTAN  4.3364
AR 3 1965 20 26 5.2
PO CST ING 2 ING 2
TINE LAY LONG
1147.4 6.43 15.43
1067.5 €.51 9.5%50
985.0 €.57 3.42
901.5 6.60 357.29
818.9 €.62 381.23
739.0 6.60 345.38
€63.5 6.57 339.77
593,58 €.51 334,58
$29.6 6.43 329.73
472.0 €.33 3zs.52
420.7 €.21 321.31
375.2 6.09 317.87
338.1 $.93 314.37
26.310800 LON 279.481800
$7D.00000 TFB 105.00000
10.97283% PN 1.87911
.0D00 B.R .cocoo
148.0199 TTan  3.2349
MAR 4 1983 21 10 17.8
PO CSY ING 2 ING 2
YInE LAY LONG
1290.0 1.21 23.75%
t1223.8 1.20 18.10
31148.1 1.33 12.30
1064.0 1.38 s a2
982.2 1.37 .42
901.% 1.368 354, .89
823.¢ 1.33 348.73
Tae.? 1.28 343.23
€8D.9 1.21 338.05
$17.8 1.2 333.22
560.9% 1.02 3z8.7¢
500.9 .91 324.88
462.7 .19 320.88
26.310800 LON 279.461800
$70.00000 YFB 10S.00000
10.96078 PTH 1.97770
.0000 B.R .0000
146.0947 TVAN 1.9786
MAR s 1965 21 %4 40.0
PO CSY ING 2 ING 2
TIME LAY LONG
14%4.9 -4.20 32.29
1384.6 -4.14 27.08
1309.7 ~4.09 21.5%
1231.0 -4.08 15.77
1150.0 -4.0% 9.03
1068.5 -4.06 3.83
988.2 ~4.09 357,90
910.6 -4.14 352.32
837.0 ~-4.20 346.5%59
768.4 ~4.20 341.38
105%.2 ~4.37 336,44
647.5 -4.47 331.87
395.3 -4.58 327.63




JPL TR 32-503 EARTH-MOON TRAJECTORIES, 153

PacE te
(3 0T8018 Y .480124 32 «1283838 0AO T.25001 RAO  27.6352¢ RI 393323.680 LAY 28.310600 LON 279.483800
(4] =1.423210 EcCC «9T78631 SLR  12937,082 TA 4.0000 RCA  83543.0000 KPD 1¢.638000 TLP $70.00000 TF® 108,00000
PL®  20,000000 PFp 8.3500000 tHA 163,5188 €EPS  -137.7607 LOM  243.1518 RAD 6552.89 VEL 10,96513 fTH 1.97634
NaX 872007 NSY 471341 NS2 1132067 C3M 1.3027 vIN 2.6352 A€ 135,099 8.7 .0000 8,8 .0000
LaYE 3.0487 LONE 354.7267 LATS -1.5232 LONS 132.4552  LaATI S.5793 LONI 309.6242 RSM 148.1855 TTAN 6148
LAUNCN DaTE MAR 4.19¢8 BASE a2v o2 o VP 88,982 IV -182.738 ARRIVAL DATE MAR 6 1965 22 40 8,3
LNCH LNCH L-1 Ny Ny N INY INJ PO CST ING 2 ING 2
AZIMUTH TIME TINE LAT LONG RANGE RY ASC AZMTH TIME TIME LAY LONG
re.00 0 0 47,2 2287.9  -13.81 48,27 7837 219.57 117,62 0 38 85,2 1612.9 -9.57 41.07
#1.00 0 21 19,9 2222.7 13,42 43,49 7580 219,67 116.62 0 58 22.6 1547.,7 -9.81 36.23
84,00 0 43 32,1 2151.6 -1y 28 38.29 7302 219,74 115,89 119 23.7 1476.6 ~9.46 30.99
87, .00 t 7 11,9 2078 .4 -13.19 32.72 7005 219.79 115,44 1 41 47,3 1400.4 ~9.43 25.39
90,00 132 . 1995.3 ~13,1¢ 26,85 6694 219.80 115,29 2 5 15.3 1320.3 ~9.42 19.51
93.00 1 87 30.8 1912.9 -13,.19 20.79 6375 219.79 115,44 2 29 23.5% 1237.9 ~9.43 13,48
96,00 2 23 13.0 1830.1 ~13.28 14,65 6055 219.74 115,89 2 53 43.9 1155, -9.46 7.34
99,00 2 48 40.2 1748.6 -13 .42 8.54 5742 219.67 116,62 3 17 48.8 1073.6 -9.51 1.20
102.00 3 13 23,6 1670, -13.61 2.57 5440 219,57 117.62 3 41 13,6 995,1 -9.57 355,37
105,00 337 e 1595.7  <~13,85% 356,81 5156 219.44 118,88 4 3 39.4 920.7 -9.64 349.71
108.00 3 59 26.8 1526.4 -14.12 351,33 4891 219.28 120,30 4 24 53,2 851 .4 -9.73 344,33
111,00 4 20 2%5.9 1462.5 ~14.,42 346.15 4648 215,09 121,93 4 44 48.4 787,58 ~9.83 339.27
114,00 4 39 58,8 1404, 1 -14.75 341,28 4427 218.88 123,73 5 3 22.9 729.1 ~9.93 334,55
sx 741548 8Y .834295 87 218378 DAO  12.62551 RAO  40.54256 Rl 379975.672 LAY 28.310600 LON 279.461800
c3 -1.498543 €CC -975394 SLR 12928.958 TA 4.0000 RCA 6545.0000 XPD 14.638000 TLP 570.00000 TF8 108.00000
PLP  20.000000 PFB  8.500000 GHA 164.5044 EPS  -125,0921 LOM  243.1518 RAD €552.88 VEL 10.96170 PTH 1.97509
NSX .731405 NSY -644116 NSZ .223968 C3M 1.2502 VIM 2.6252 2AE 133.557 B.T .0000 B.R .0000
LATE 3.9000 LONE 354.9045 LATS -1.5197 LONS 119.8571  LATI 5.4454 LONI 308.3213 RSM 148.2902 TTAN .7988
LAUNCH DATE MAR 35,1965 BASE AZM  1p2.0 TF 67,590 TTT ~160.504  ARRIVAL DATE MAR 7 1965 23 27 41.s
LNCH LNCH L-1 INY INY INJ INJ INJ PO CST ING 2 ING 2
AZIMUTH TIME TIME LAT LONG RANGE RT ASC AZNTH TIME TIME LAT LONG
78.00 0 9 15.7 2444.6  -18.36 57.59 8445 232.66 114,86 0 so .3 1769.6 -14.63 50.07
81.00 028 4.5 2384.8 -18,15 53.23 8210 232.76 113,78 17 49.3 1709.8 ~14.87 45.63
84,00 0 48 55.4 2318.1 -18.00 48,35 7949 232.83 112.98 127 33.4 1643.1 ~14,.52 40.71
87,00 111 43.2 2244.8 ~17.90 42,98 7662 232.87 112.49 1 49 1.8 1569.6 ~14.49 35,31
90,00 1 36 13,4 2165.5 ~17.87 37,18 7355 232.89 112.33 2 12 18.9 1490.8 -14.48 29.50
93.00 2 2 1.8 2082.2 -17.90 31,08 7033 232.87 112.49 2 36 44.0 1407.2 ~14.49 23.38
96.00 2 28 37.1 1996,6 ~18.00 2¢4.70 6r02 232.83 112,98 3 1 s3.6 1321.6 ~14,82 17.06
99.00 2 35 24.8 1910.7 ~18.15 18.27 6372 232.76 113,78 3 27 15,8 1238.7 ~14.87 10.68
102.00 3 21 82,1 1826.7 ~18.36 11,89 6050 232,66 114,86 3 52 18.8 1151,7 ~14.63 4.36
105.00 3 47 31,8 1746,1 -18,61 5.67 5742 232.%4 116,19 4 16 37,6 1071 .1 -14.70 3sa.23
108,00 412 2.8 1670.2  ~-18.50 359,69 5452 232.38 117,78 4 39 83,0 995.2 -14.79 352,35
111,00 4 35 13,7 1599.6 -19.22 353,99 5183 232.20 119,49 S 1 53,3 924.6 ~14.88 346,78
114,00 4 56 58,1 1334.7 -19,56 348.59 4937 231,99 121.40 5 22 32.8 859.7 ~14.98 341,53
THE MOON DOES NOT CROSS THE 243,1818 MERIDIAN ON MAR 8 1968
sx .857991 8y 773915 82 .299504 DAO 17.42783 RAO  54.20848 R1 376729.180 LAT 26.310600 LON 279.461800
c3 ~1.568336 £CC 2974248 SLR  12921,4%3 TA 4.0000 RCA  €545.0000 KPD 14,638000 TLP 570.00000 TFB  108,00000
PLFP  20.000000 BF8  8,500000 GCMA 166.4757 EPS  ~112.1%580 LOM  243.1518 RAD €552.88 VEL 10.95852 PIN 1.97390
NS X .544797 NSY 781468 NSZ 304145 C3M 1.2036 viM 2.6163 A€ 131,987 B.7 .0000 B.R .0000
LATE 2.4995 LONE 355.2574 LATS ~1.5167 LONS 107.2398 LATI 4.9151 LONI 307,1949 RSM 148.4062 TTAN 2.1958
LAUNCH DATE MAR 68,1965 BASE AZM 102.0 TF 68,196 TIT -137,883 ARRIVAL DATE MAR 3 1965 0 18 16.4
LNCH LNCH L= Ny INJ N INJ Ny PO CST ING 2 ING 2
AZIMUTH TINE TIME LAT LONG RANGE RT ASC AIMTH TIME TIME LAt LONG
79.00 0 20 57,8 2394.8 -22.39 67.02 027 246,63 111,38 1 4121 1919.8 -19.08 $9.08
s1,.00 6 37 43,2 2%41.2 -22.18 63,13 8817 246,73 110,13 1 20 6.3 1866, 2 ~19.02 ss.t2
04,00 0 3¢ s9.2 2479 .8 ~21.98 56.63 837¢ 248,79 109,23 138 18,9 1804.6 10,97 30,59
87,00 1 18 44,2 2409.8 ~21.88 83.%1 8303 248,03 108,66 1 .58 33,7 1734, 18,94 45,43
$0.00 1 42 32,8 2331.¢ ~21.84 47,80 8001 246,08 108.47 2 21 44,1 1656.6 -12.,93 3.7
$3.00 2 9 2. 2247 1 -21.88 a8y 674 246.8) 108.6¢ 2 48 29.9 1872, -18.9¢ 33.80
$s.00 2 3¢ 40,9 2152, -21,98 34,98 7330 246,79 109,23 3 12 3¥9.0 1483, ~18.97 26.93
$%.00 308 8. 2087, -22.18¢ 28.17 6980 246,73 110,13 3 39 32,8 1392.1 -19.02 20,17
102,00 3 33 33,9 1976, 7 ~22.39 21,32 €633 246,63 111,38 4 6 30,6 1301.7 -19.08 13,30
108,00 a1 294 1860.9 -22.67 14.56 6298 246,51 112.84 4 32 58,3 1213.9 ~19.16 6,71
108,00 4 28 2.8 1805.6¢ ~22.99 8,01 $980 246,38 114,86 4 88 29,2 1130.6 -19.25% .26
111,00 4 83 38,0 1727, -23.33 1,78 5683 246,18 116,48 5 22 45,7 1082.7 -19.34 384,12
114,00 S 18 2.8 16559 -23.70 355,80 S411 248.97 118,558 S 45 38,4 980.9 -19.44 348,33
sx 338942 sy 868517 82 +363521 DAO  21,31660 RAO  68.79619 RI 373639.910 LAT 28.310600 LON 279.461800
(3} -1.830887 ECC 973221 SLR  12914.736 TA 4.0000 RCA 6545,0000 KPD 14,638000 TLP $70.00000 TF8 10s.00000
PLF  20.000000 PFB  8.8500000 GHA 167.4814 EFS ~98.9612 LOM  243.1518 RAD €552.88 VEL 10,9556 PTH 1,97285%
NS X 2321294 NSY 872983 NS2 .366976 C3M 1.1646 VINM 2.6089 24€ 130.411 B,V .0000 8.R .0000
LATE +9219 LONE 355.7978 LATS -1.5144 LONS 94.5962 LATI 3.9279 LONI 306.2473 RSN 148.5300 TTaN 3.507¢
LAUNCH DATE MAR 77,1968 BASE AZM 1p02.0 TF  6a.765 TYT -114.860 ARRIVAL DATE MAR 10 1965 112 32.0
LNCH LNCH L-1 INY INJ INJ N INJ PO CST ING 2 ING 2
AZIMUTH TINE TIME LAY LONG RANGE RT ASC AZMTH TINE TIME LAT LONG
78.00 0 38 33.9 2728.1 -25.43 75.88 9545 261.53 107.53 1 24 22.1 20%3.1 -22.62 €7.53
81.00 0 %3 10.3 2682.4 -25.17 72,58 9365 261.62 106,11 1 38 .7 2007.4 -22.58 64.14
84.00 110 33,9 2627.1 -24.96 68.51 9149 261.68 105.03 1 54 21.0 1952, ~22.50D €0.06
87.00 1 30 59,8 2561.3 -24.83 63,70 8893 261,72 104.38 2 13 40.9 18863 ~22.46 55.23
90.00 1 54 39.9 2484.9 -24.79 58.10 8596 261,73 104.13 2 36 4.8 1809.9 -22.45% 49.62
93.00 2 21 18,2 2398.9 ~24.83 51.77 8263 261,72 104,36 3 117,0 1723.9 ~22.46 43.30
9¢.00 2 50 15,8 2305.6 -24.96 44.86 7904 261.68 105.03 3 28 41.2 1630.6 -22.50 36.41
$9.00 3 20 38.¢ 2208.3 -25.17 37.59 7529 261,62 106.11 3 57 26,9 1533.3 -22.55 29.19
102.00 3 5t 30,2 2110.3 -25.43 30.17 7153 261,53 107.53 4 26 40.5 1435.3 -22.62 21.83
105,00 4 22 .2 2014.58 ~25.75 22.81 6786 261,41 109.24 4 55 34.7 1339, ~22.70 14.58
108.00 4 51 30,4 1923, -26.11 15,68 6437 261,27 111.18 5 23 33,5 1248.1 -22.79 7.49
111.00 S 19 35,8 1837.6 ~26.5%0 8.79 6112 261.09 113,31 5 50 13.3 1162.6 -22.88 .76
114,00 s 46 3,0 1758.6 ~26.90 2,28 5812 260.89 115.60 6 15 21.6 1083.6 ~22.99  3%4.40
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ax .08039e 8Y .90838S 82
(4] -1,6026800 ECC <972372 JLA
*L®  20.000000 PFR 9.500000 CuaA
1% .D73432 NSY 910278 NS2
LAYE ~.781% LONE 3 $474 LAY
LAUNCH DATE AR s.1983 8
LNCH LNCH L-1
AZINUTH TinE TIME
78 .00 1 s 37,2 2827.5
81.00 1 20 33.9 2789.5
84 .00 1 3% 39.9 2741.1
8?.00 3 Ss 35.0 2e80.2
0,00 2 17 42.4 2608 .8
93.00 2 44 53.8 28317.8
9¢ .00 3 1s 21.¢ 2419.6
99,00 3 47 Sa.1 2318.4
102.00 4 21 13.3 2209.¢
108.00 4 56 13,0 23108.9
108.00 S 26 7.8 2007,
111.00 S 56 23%.6 1914.9
114,00 e 24 53.1 1829.9
sx ~.163644 8Y -89151% 82
<y ~1.7180%4 ECC 971790 SLR
®L®  20.000000 ®F8 8.500000 CHA
NS X ~.183073 NSY 880108 N82
LATE <-2.3809 LONE 357.5193 LAT
LAUNCK DAYE ®AR 99,1968 -]
LNCH LNCH t-1
AZIMUTH TIME TINE
Te.00 1 %58 S.8 28€5.3
21.00 2 8 48.8 2031.3
84 .00 2 22 48.4 2786.5
87.00 2 40 S1.1% 2728.3
90,00 3 3 39.9 26%54.7
93.00 3 31 9.7 25€65.9
96.00 4 2 28.1 2465.1
99.00 4 36 8.9 23s57.2
102,00 S 10 42.0 2247.4
108.00 S 44 $3.4 2140.%
108,00 6 17 S2.0 2037.9
111,00 & 49 7.5 1942.7
154.00 T 18 25.5 1055.3
ax ~.4139%94% 8Y .813043 82
c3 -1.732870 ECC 971347 LR
®L* 20.000000 PFB 8.300000 ChaA
NS X ~.430212 NSY 803587 NS2
LATE ~3.8792 LONE 3358.7058 LAY
LAUNCH DATE MAR 10,1963 L]
LNCH LRCH L-1
AZIMUTH TIimE Ting
Ts.00 3 11 18,8 2824,
81 .00 3 2y 15,9 2708,
#4.00 3 38 22.1% 2737.7
er.o0 3 57 17,3 2678, 8
%0.00 4 20 Za.8 26021
93,00 4 47 35,9 2314.3
4,00 S 19 3.8 2418.2
29.00 S 3D 38,0 2312.0
102,00 e 23 83,1 2208.2
108 .00 ¢ 58 58,1t 2102.8
108 .00 T 28 a8.8 2003.8
11:.00 T S8 &.4 1911.8
114.00 2T 33,8 182¢.¢
X ~.63584¢ Y .678133 82
c3 ~t.7p8838 £CC -971846 SR
PL®  20.000000 PFB 8.3500000 Cxa
NS X ~.849403 NSY 667140 NS2
LATE ~-35.1193% LONE D657 LAT
LAUNCN DATE MAR 11,1965 8.
LNCH LNCH L-1
AZIWUTH TINE TIME
T8.00 4 41 30.0 2717.3
81 .00 4 5¢ .2 2671.2
84.00 5 13 20.7 2615.7
8T.00 53 33 495.7 2%45.7
90.00 $ Sy 31.3 2473.2
93,00 ¢ 24 8.3 2387.3
9€.00 ¢ 53 2.4 229%4.2
99.00 7 23 20.% 2197.2
102.00 7 54 6.3 2099.9
105,00 8 24 30.2 2004.0
108.00 ® 53 54.¢ 1912.9
1311.00 9 21 Sa&.1 1827.6
114,00 9 48 16.0 1749.0

.40386¢3 DaO
12909.17%4 TA
160 .4470 €S
407432 (3%
$ =1.5130 {ONS
ASE AZM 102.0
L P} g
LAY LONC
-27.30 82.74
~268.99 79.99
-26.74 76.47
~26.59 72.0%
-26.8%3 €€.54
~26.59 6D.08
-26.74 32.82
~26.99 45.04
-27.30 37.04
~27.6¢ 29.09
~28.0¢ 21,37
~28.48 13.99
~28.92 T.0¢
.421629 DAO
12905,.367 Ya

169.4327 EPS
421605 (3M

8 -1.5124 LONS
ASE AZM  1D2.D
NG INJ
LAT LONG
-27.91 85.42
-21.87 82.96
-27.31 79.70
~27.14 75.44
-27.08 70.04
-27.1a 63.51
-27.31 56.08
-27.87 48.00
-27.9% 39.72
-28.29 31.49
-28.70 23.51
-29.14 15.91
-29.59 8,73

.409403 DAO
12903,773 Ta
170.4183 EPS
.407386 C3M
8 -1.35125 LONS
ASE AZM  1D2.0
Ny N
Lar LONG
-27.24 02.51
-26.94 79.75
-28.70 76.23
-28.58 71,77
~26.49 €s.30
-28.588 s9.84
-26.70 s2.58
26,94 44,80
~27v.2¢ 38 01
-27.89 28.88
~27.99 2t.14
~-20.40 13.7¢
~28.83 .78
.368907 DAO
12904.423 YA
171.4040 EPS
.364963 (3
S -1.5128 LONS
ASE AZM  1p2.0
N INJ
LAY LONG
-2s.21 75.14
~24.9% 71.79
-24.7¢ 67.73
~24.6¢ 6€2.91
-24.59 57.30
~24.64 $0.98
~24.76 44,08
~24.95 36.83
-25.21 29. 44
~25.5%1 22.10
~25.86 14,97
~26.23 8.14
-26.61 1.66

23.92638
4.0000

-8s. %07
1.1368

81,9298
TP 6,

RancE
9929
9Tt
9592
9358
9068
8723
8347
7946
7839
T142
6765
6413
6090

24.93747
4.0000

-71.8188
1.1273

69,2465
TF 69,

RANGE
10078
9943
9768
9542
9256
8912
83523
8108
1687
r27s
6883
6522
€189

24.36733
4.0000

~87.949¢
1.1419

58.5614
TF  e9,

RANCE
9916
9788
9879
9341t
2082
712
8334
7933
1826
T129
€rse
6400
€077

21.64828
4.0000

~43.9887
11777

43.8928
IF 68,

RANCE
9503
9322
9105
8848
8531
8218
7860
7486
7111
6745
6398
€073
5774

RAO 84.31177
RCA €545.0000
LOMN 243.1819
vin 2.6038
LAt} z2.3883
208 TIY -9%
(L P (L]
RY AsC AINTH
27 .28 104 .29
277.33 102,63
277.39 101.35
277.42 100.53
277.44 100.2%
277.42 100.5%3
277.39 101.38
277.33 102.€3
evr.28 104.29
277.14 106,24
277.00 108.41
276.8)3 110,76
276.63 113,25
RAO 100.52563
RCA 6545,0000
LOM 243.1518
VIM 2.6017
LATI .1831
ass Y -67
N INJ
RT ASC AZMTH
293.47 102.97
293.5% 101,19
293.861% 9¢.79
293.64 98.89
293.865 98.58
293,64 S8.89
293.61 99.79
293.5% 101,19
293.47 102.97
293.37 105.08
293.23 107.33
293.06 109.70
292.86 112,38
RAD t18.98200
RCA §%45.0000
LOM 243.1518
vim 2.6045
LATI -~2.3963
208 Ty -a2
iINg Ny
RY ASC [ YL AL
309.73 10e .40
309.81 102.73%
3g9.8? 101.48
309.9%0 100.68%
309,91 10D.3¢
309,90 100.69%
30¢.87 101,48
3o9.01 102,18
308.73 104 .40
309,62 106,38
309.48 108.53
Joe. Mt 110,88
309.11 113,36
RAO 133.14767
RCA  6545.0000
LOM 243.1518
vim 2.611¢
LAY! -35.5409
Tat TIT -16
Ny INJ
RT ASC AIMTH
325.8% 107.86
325.60 106.48%
325.66 105,38
325%.70 10e.71
325.71 104 .48
32s5.70 104.79
325.66 105,38
325.60 106.45
325.51 107.86
325.40 109.%6
325.25 111,49
325.08 113,62
324.88 115.90

L1
K*p

3T00t9.248
14.630000
RAD e552.87
ZAE 120.094
LONI 308.5282

<347 ARRIVAL

Ny
Tine

e
w
-

k4
21
39

1
26
55
26
S8
29
59
28
58

PR R AN NN

R1
KPD

368447.457
14.638000
RAD 6552.87
ZAE 127,545
LONI 305.1121

. 194 ARRIVAL

L)
TIME
45
55
9
26
Lhd
13
43
13
40
20
£3]
21
49

0.9
59.9
12.9
19.4
54.5
5.6
33.¢
26.1

9.4
33.%
45.9
30.3
20.8

~ NP PR DE A WE NN

Rl
[$4]

366762.92¢
14.838000
RAD 6352.87
ZAE 126,440
LON] 308.0677

310 ARRIVAL

Ny
Ting
S8
9
23
41
3
29
L]
29
o
31
2
30
S8

22.8
e
$9.9
sa.1
a0
0.3
20.1
0.3
41.3
sy, 7
12.4
51,9

.2

LI R R R T A N N W]

R1
PO

366024 .301
14.638000
RAD €582.07
ZAE 12%.603
LON] 305.4143
.690 ARRIVAL

INg
TInE
26
40
56
16
38
3
3
55
29
57
23
52
17

47.3
31.4
56.4
19.8
44.5
55.5
16.6
57.6

5.8
S5a.2
4r.3
21.7
25.0

DWOVBBDNNNTIONMAW

-

LAy
TLe
VEL
8.7
RSM
BATE

LAY

e
VEL

8.7

RSM

DATE

LAY
e
VEL
8.7
LEL]
DATE

LAY
e
VEL
8.y
RSN
DATE

20.310600
S10.00000
10,9833
.000D
146.8578
MAR 19 %

PO (8T
TInE
215%2.9%
2114.5
2066.1%
2008.2
1930.%
1842.8
1744.6
1640.4
1534.6
1430.9
1332.1
1239.9
1154.9

Pact 17
LON 279 .461000
YF8 108.00000
*TH t.97198
B.R .0000
TTAN 4.6664
988 2 1D 29.7
NG 2 InNG 2
LAY LONG
~24.91 74.30
~24.83 T1.29
~24.70 sr.72
-24.74 €3.2¢
-24.73 57.7¢
-24.74 $1.31
~24.78 44.07
~24.03 38,33
-24.91 28.59
~24.99 20.%2
~-25.09 12.90
~25.18 5.64
~25.29% 3ss.81

28.310600 LON 279.4610800

$70.00000 TFB 108.00000
10.95169 PTH 1.97137
.0000 B.R .0D000
148.7840 TTAN 5.6061
MAR 12 1965 3 11 14.58
PO CST ING 2 NG 2
TINE LAY LONG
2190.3 -25.69 76.68
2156.3 ~25.62 T4.14
21131.8 -25.%6¢ 70.85
20%3.3 ~25.%2 66,57
1979.7 -25.51 61.16€
1890.9 -25.52 54.68
1750.1 ~253.586 av.20
1662.2 ~25.62 39.19
1572.4 ~25.69 30.9¢
1465.1 -25.78 22.81
1362.9 -25.087 14,93
12677 ~25.97 7,49
1180.3 ~-26.07 .42
26.31060D0 LON 279.483800
$70.00000 TF8 103.00000
10.95102 PTH 1.97113
.0o0o0 B.R .0000
148.904¢ TYAN 8,257
MAR 1) 19638 4 12 ST,
PO (8T ING 2 inc 2
TInE LAY LONG
2149.1 ~24.8) 73.87
211t.1 ~24.177 T1.0¢
2062,7 -24. M €7 .49
2001 .8 ~24.%8 €3.01%
1827y ~24.87 7.9
1839.3 -24.69 $1.00
1741.2 -24.71 43.04
1837.0 -24.77 36.10
1531.2 ~24.83 28.17
1427.8 ~24.91 20.30
1328.8 -25.00 12.69
1236.5 -~25.09 $.43
1181.6 -25.18 3%8.60
28.3106800 LON 279.461800
$70.00000 T8 10%.00000
10.99129 PTH 1.97122
.0000 B.R .coo00
149.0147 TYTAN 8.5544
MAR 14 1968 S 13 30.¢
PO (ST ING 2 INCG 2
TIME LAY LONGC
2042.3 -22.38 66.83
1996.2 ~22.29 63,41
1540.7 ~22.2% 59.31
1874.7 -22.22 54.46
1798.2 -22.21 48.05
1712.3 ~22.22 42.53
1619.2 -22.2% 3s.67
1522.2 -~22.29 28.46
1424.5 ~22.3% 23.13
1329.0 -22.42 13.860
1237.9 -22.45 6.08
1152.6 -22.58 .14
1074,0 ~22.66 353,01



JPL TR 32-503

EARTH—MOON TRAJECTORIES, 196’

sx ~.813828 8y 498208 82 L302038 DAO  17.82014
(4] ~1.7012%8 ECC +9T2088 SLR  12907,174 TA 4.0000
PLP  20.000000 ®FE  §.300000 GHA 172,3806 EPS -30,0734
NSX - ,823828 NSY .48262¢ N8? 297293 C3M 1.2227
LATE -6,0023 LONE 1.5146 LATS -1.5130 LONS 31.2%28
LAUNCH DATE MAR 12,1988 BASE A2M 1D2.0 TF €8,
LNCH LNCH L-1 INY INJ
A2IMUTH TINE TINE LAY LONG RANGE
78.00 ¢ 18 1.8 2s572.2  -21.83 €5.58 8941
81,00 ¢ 35 1.8 2518.2  -21.6% 61,64 8728
84,00 ¢ 54 25,8 24561 -21.45% 57.10 8485
87,00 T 16 17,3 2388,7  -21.38 51.95 8210
90.00 T 40 27.7 2307.8 -21.31 46.23 7907
93,00 8 & 35,7 2223.2 -21.3% 10.02 7581
96,00 8 34 7,3 2134,6 -21.45% 33,48 1239
99.00 9 2 21,9 2044.1 -21.614 26.68 6891
102.00 9 30 38,1 19%54.3  ~-21.83 19,88 6547
103,00 9 88 20,0 1867.3  -22,09 13,18 6214
108,00 10 28 .2 1784.7  -22.39 6,70 5898
111,00 10 50 20.7 1707.6  -22.71 .49 5605
114,00 11 14 11.8 1636.4 ~23,06 3%4.61 5334
sx ~.934792 8Y .201665 82 +218400 DAO  12,49786
3 ~1.838319 ECC .972804 SLR 12912.001 YA 4.,0000
PL®  20.000000 PFB  8.500000 GHA 173.3753 EPS  -16.4726
NS X ~.940757 NSY 266450 NSZ 209714 C3M 1.2653
LATE -€.4823 (ONE 2.9322 LATS ~-1.5127 LONS 18.6448
LAUNCH DATE MAR 13,1965 BASE AZM 102.0 TF 67,
LNCH LNCH L-1 ING INJ
AZINUTH YIME TINE LAT LONG RANGE
78.00 7 %4 8.3 2408.9 -17.32 55,43 8307
81.00 8 13 14,9 2348.2 -17,13 50,98 8068
84,00 8 34 19,8 2260.6 -16.99 46,08 7803
87,00 8 57 16,7 2206.7 -16.90 40.64 7515
90.00 9 21 50.0 2127.5 -16.87 34.83 r207
93.00 9 47 35,3 2044.3 -16.90 28.71 €886
98.00 10 14 1.8 19%59.2 -16,99 22.40 6587
99.00 10 40 35.2 1874, 1 ~17.13 16.03 6230
102.00 11 6 44.7 1791.0  -17.32 9.72 5911
105.00 11 32 3.7 1711.%  =-17.55% 3.59 5607
108.00 11 56 13.8 1636.6 -17.82 357,70 8329
111.00 12 19 2.2 1567.2 -18,12 352,09 5057
t14.00 12 40 24.7 1503.4 -18,43 346,80 4815
sx -.9918%8 SY .051188 82 116812 DAOC 6.695664
<3 -1.591683 ECC «973865 SLR  12918,.945 TA 4.0000
PLP  20,000000 PFR  8,.500000 GHA 174.3609 EFS $.3209
NS X ~.993365 NSY .035844 NSZ .109342 C3M 1.3002
LATE -6.4739 LONE  4.1810 1LATS ~1.5118 LONS  €,0641
LAUNCH DATE MAR 14,1963 BASE AZNM 102.0 TF  e6.
LNCH LNCH L-1 INJ INJ
AZIMUTH TINE TINE LAY LONG RANGE
re.00 9 27 14.3 2239.1 -12.08 45,45 7647
e1.00 9 48 9.0 2172.7  -11,87 40.58 7388
84.00 10 10 39.7 2100.6  -11,74 38,31 7104
s7.00 10 34 30,0 2023.0 -11.66 29.¢9 8804
20.00 10 ¢ 22.8 1943.8 =11,63 23.01 649y
3.00 11 24 49,4 1881.3 -13.8¢ 17,76 €173
98,00 11 30 2t.4 1779.1 -11.74 11.86¢ sesy
99.00 12 1% 30,3 1898, 8 ~11.8?7 5.62 5847
102.00 1tz 39 50,7 1821.3 -12.08 389.78 5250
108,00 13 3 4.4 1548.3 -12.27 384.11 97
108.00 13 24 39,0 1480.4 -12.52 348,78 ar12
111,00 13 45 20,4 1418.0 -12,80 343.69 “urs
114,00 14 4 31,8 1361,2  =-13,11 338,99 4259
X ~.983983 8Y -.177509 82 .011260 DAO 64518
<3 ~1.5D07707 £CC <975244 SLR 12927.974 TA 4,0000
PL®  20,000000 PFB  §.500000 GHA 175.3466 EPS 12,4958
LI -~.981272 NSY ~-,192586 N8Z .0D03988 C3M 1.3288
LATE ~6.0844 LONE 5.1348 LATS ~1.5095 LONS 353.5043
LAUNCH DATE MAR 15,1968 BASE AZM 102.0 TF &6,
LNCH LNCH L1 INJ INJ
AZINUTH TIME TIME LAT LONG RANGE
Te.00 10 37 5.7 2070.1 ~6.42 35.94 6991
81.00 11 19 40,1 1998.4 ~6.24 30.68 6709
84.00 11 43 26,8 1922.3 -6.11 25.11 6411
87,00 12 8 6.3 1842.8 -6,03 19.30 6101
90.00 12 33 15,0 1761.6 ~6.00 13.35 5786
93,00 12 58 24.9 1680.4 -6.03 7.37 5471
96,00 13 23 8.3 1600.8 -6.11 1.46 5164
99.00 13 a7 .4 1524.3 -6.24 355.73 4869
102.00 14 9 42.1 1452.2 ~6.42 350.24 4593
10%.00 14 31 7 1385.3 ~6.64 345.05% 4336
108.00 14 30 50.1 1323.9 -6.89 340.18 4102
111.00 1s 9 9.0 1268.1 -7.17 335.63 3890
114,00 15 26 .3 1217.8 ~7.47 331.40 3699

RAO  148.81024 RI  368433.428
RCA  €345.0000 KPD  14,636000
LOM 243,1%10 RAD 552,87
ViM 2.8200 2AE 125,128
LATI  =~8.2324 LON! 306.2102
138 TTY  344.554 ARRIVAL
1NJ INJ Ny
RT ASC AIMTH TIME
340,83 111,93 7 0 54.0
340,82 110.72 7 18 859.8
340.68 109.83 7T 3% 21,7
340,72 109.27 T 5¢ 2.8
340.73 109,09 8 18 55,3
340.72 109.27 8 43 38.9
340,68 109.83 9 9 41.9
340,62 110,72 9 36 26,0
340.53 111,93 10 3 12.5
340,41 113.40 10 29 27.4
340.26 115,10 10 54 44.9
340.09 117,00 11 18 48.2
339.89 119.06 11 41 28.1
RAO 163,23177 RI 368176,426
RCA 65435.0000 KPD 14.638000
LOM 243.1518 RAD €552.87
VIM 2,6281 ZAE 125.162
LATI ~10.4722 LONI 307.5742
485 TTIT 317.068 ARRIVAL
INJ INY INJ
RY ASC AZMTH TIME
354.77 115,57 8 34 17,2
354,866 114,51 8 52 23,1
354.93 113,72 9 t2 20.5%
354,97 113,24 9 34 3.4
354.98 113,08 9 57 17.4
354.97 113.24 10 21 39.6
354,93 113.72 10 46 40.7
354,06 114.%1 11 11 49,3
354,77 115.87 11 36 35,7
354,65 116.89 12 0 35,2
354.50 118.42 12 23 30.1
354.33 120,14 12 45 9.4
3se.12 122.03 13 5 28.0
RAO 177.04368 Rl 371180.906¢
RCA 6845.0000 KPD 14,638000
LOM 243,1518 RAD 6552.88
\aL} 2.6347 IAE 125,839
LATI ~12,1891 LONI 309.5145
833 TTYT 288,403 ARRIVAL
INJ INJ INJ
RT ASC AZMTH TINE
8.41 118.29 10 4 3.8
8.50 117,31 10 24 22.5
8.87 11€6.58 10 45 40.3
.61 116,14 11 8 14,8
0.63 115,99 11 31 48,3
8.61 116,14 11 58 50.7
8.57 116,58 12 20 ]
.50 117,31 12 43 40,7
8.4 113,29 13 & 52,0
8.28 119.5¢ 13 28 52.7
8.13 120,94 13 49 39.4
7.98 122.5¢ 14 9 6,4
T.78 124,33 14 27 12.7
RAO 190.24862 RI 375300.914
RCA ©545.0000 KPD 14.638000
LOM 243.1518 RAD €552.08
VIM 2.6401 ZAE 127.208
LATI -13,3224 LONI 311,9880
195 TTT 250,890 ARRIVAL
INJ INY INJ
RY ASC AZMTH TINE
21.70 119.94 11 31 35,8
21.80 118,99 11 52 58.5
21.87 118.29 12 15 28.8
21.92 117.86 12 38 49.2
21,93 117.72 13 2 36,7
21.92 117.86 13 26 25.3
21,87 118,29 13 49 49,1
21.80 118,99 14 12 24.7
21,70 119.94 14 33 54.3
21.57 121,12 14 54 6.0
21.41 122,50 15 12 54.0
21.23 124,07 15 30 17.1
21,02 125.79 15 46 18,2

LAY
TLe
VEL
8.7
RAM
DATE

LAT
TLP
VEL
8.7
RSM
DATE

LAY
TLP
VEL
8.7
LEL]
DATE

LAY
TLP
VEL
8.7
RSM
DATE

PACE 18
28.310600 LON 279.481800
$70.00000 YFP 105.00000
10,95246 PTH 1.97164
.0000 B8.R .0000
149.11014 TTAN €.4%80
MAR 15 1965 ¢ 11 17.4
PO (87 ING 2 ING 2
TINE LAY LONG
1897.2 -18.45 57.71
1843.2 ~16.40 $3.70
1781.1 -10.3¢ 49.11
1710.7 ~18.34 43.94
1632.6 “16.33 3s.21
1548.2 -18.34 32.00
1459.6 ~18.36 25.46
1369.1 “18.40 18.74
1279.3 ~18.45 12.01
1192.3 ~18,51 5.40
1109.7 -18.56 3%9.02
1032.6 ~18.66 382.94
961 .4 ~18.74 347.21
28.310600 LON 279.461800
570.00000 TF8 10S5.00000
10.95451 PTH 1.97239
.0000 B.R .0000
149.1881 TVAN 8.872%
MAR 16 1965 7 5 39,2
PO CS8T ING 2 ING 2
TINE LAT LONGC
1733.9 ~13.5%0 47.98
1673.2 ~13.48 43.47
1605.6 -13.42 38.49
1531.7 ~13.40 33,08
1452.5 -13.39 27.23
1369.3 ~13.40 21.12
1284,2 -13.42 14.84
1199.1 -13.43 8.52
1116.0 -13.%0 2.28
1036,8 -13.3%6 3s6.23
961.6 ~13.63 350.45
892.2 ~13.71 344.97
828.4 -13.79 339.83
28.310600 LON 279.461800
570.00000 TF® 105.00000
10,95743 PTH 1.97350
.0000 B.R .0o000
149,2471  TYAN 4.8482
MAR 17 19865 T 5¢ 49.8
PO CS8T INC 2 INCG 2
TINE LAY LONG
1564.1 -1.93 In. e
1497.,7 -7.08 33.40
142%.6¢ ~7.84 28.08
1348.8 ~7.82 22.43
1260.8 -7.81 16,54
1186.3 -7,82 10.50
1104.1¢ ~7.04 4.43
1023.¢ -7.00 3%0.44
946.3 -7.93 3s2.64
873.3 -7.99 Jar.08
80%.4 -8.08 341,83
743.0 -8.14 336,90
686.2 -8.23 332,30
28.310600 LON 279.463800
3570.00000 YFB 10%.00000
10.96128 PTH 1.97490
.0000 B8.R .0000
149,2869 TTAN 3.4078
MAR 18 1965 8 45 33.7
PO (8T ING 2 INC 2
TIME LAT LONG
1395.1 -2.13 29.01
1323.4 -2.08 23,69
1247.3 -2.04 18.07
1167.8 -2.02 12.23
1086.6 -2.01 6€.27
1005.4 -2.02 .30
925.8 -2.04 354 .42
849.3 -2.08 348.73
177.2 -2.13 343.31
710.3 -2.20 33s.21
€48.9 ~2.28 333.45
593.1 -2.36 329.03
542.8 -2.48 324,98
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PaLE 18
ax =. 998030 8V ~.390321 §2 ~.092208 DAD ~3.200%4 RAC 203.07843 Ri 36023P.801 LAY 28.310800 LON 279.481800
€2 ~1.4084812 ECC «OTE0T SLR  SP293S.8358 Ta 4,0000 RCA €345.0000 KPP0 14.630000 TLP 3570.00000 YF8 305,00000
PL® 20.00D000 PFR $.300000 Cxa 17¢.,3322 tr3 28 .042¢ LOM 243,1318 RAD €552.88 VEL 10.96589 #Tx 1.97683
usx ~. 909778 NBY ~.403130 NSZ ~. 098947 (3 11,3557 viw 2.843%2 AT 129.22¢ 8.7 .0000 B.R .0000
LAYE ~-8.2048 LONE 3.8959 LATS -1.3083 L{ONS 340D.9541 LAT! -13.7901 LONI 314.8370 RSM 149.3084 TYTan 1.6548
LAUNCH DATE RAR 18,1983 BASE A%  1p2.0 TF 63,872 TTT 228.577 ARRIVAL DATE MAR 19 1083 ® 32 49,8
LNCe LNCH t-1 Ny EL N INg INJ Ing PO €87 ING 2 NG 2
ATINUTH Ting TINE LAY LONG RaNCE RT ASC AZMTH TINE TIME LAT LONG
T9.00 12 24 25.8 1906.4 =77 26.94 €354 34,90 120.58 12 56 12.2 1233.4 3.54 20.08
81.00 12 43 38.) 1829.8 -.58 21.31 €033 35.01 119.59 13 19 5.8 1154.6 3.61 14.38
sa.00 13 13 37,2 1749.8 -.45 15.46 5740 3s5.09 118.89 13 42 46.6 1074.8 3,63 8.44
s?.00 13 39 4.3 1667.5 ~.38 9.48 5420 35.13 118.48 14 €& 51.8 992.8 3.68 2.42
%0.00 14 4 20.9 1883.83 -.33 3.48 5101 35.18 118.31 14 30 S4.4 910.% 3.69 388,40
$3.00 1e 29 22.7 1308.1 .38 357.%3 4750 35.13 118.45 14 54 27.7 830.1 3.68 380.49
98,00 14 33 18,8 1428.0 -.e8 351.81 4492 35.09 118.88 15 17 6.8 7%53.0 3.6% 344,79
99.00 13 18 3s.¢ 138s.3 -.58 346.38 4213 35.01 119.59 15 38 32.1 680.9% 3.61 339.40
102.00 15 3 2.2 1288.% =77 341.24 3958 34.50 120.53 15 38 30.7 613,85 3.%4 334.38
105.00 13 3¢ 29.1% 1227.a ~1.00 336.48 3r2: 34.76 121.73 16 16 $6.§ 552.4 3.47 329.69
108,00 1€ 314 18,7 1172.3 -1.26 332.09 3511 34.60 123.12 16 33 49.0 497.3 3.3e 325.40
113.00 16 30 28.8 12123.0 ~1.56 328.03 3323 34 .40 124.69 16 49 1:1.7 448.0 3.28 321.48
114.00 18 435 11.9 1879.0 -1.87 324.30 3187 34.17 126.42 17 3 11.0 404.0 3.87 317.90
X ~. 796995 8Y -.5374147 382 ~.187497 DAO ~10.80675 RAO 213.76860 RI 3835575.750 LAY 28.3106D0 LON 279.461800
<3 ~1.292089 ECC 978784 BLR 12951.146 TA 4.0D000 RCA 6545.D00D0 KPD  14.638000 TLP 570.00000 TF8 105.00000
®LF 2D, PFB 8.5 0 SHA 177.3179 EPS 37,5475 LOM 243.1518 RAD €552.950 VEL 10.97110 PTH 1.97854
NS X ~. 788098 NSY ~.588413 NS2 ~,193298 (3M 1.387¢ VIM 2.6313 Z2AE 131,758 B.7 .0000 B.R . 000D
LATE -4.2157 (ONE 5.8159 LATS -1.5025 LONS 328.4052 LATI ~13.5203 LONI 317.8101 RSM 149.3133 TTaN .2489
LAUNCH DATE MAR 17,1965 BASE A2M 102.0 YF 84,965 T¥T 198,022 ARRIVAL DATE MAR 20 196% 10 19 30.0
LNCH LNCH L-X INJ INg Ny Ny Ny #O (ST ING 2 ING 2
AZINUTH TINE TimE LAT LONG RANGE RT ASC ATMTH TIME TIME LAY LONG
78.00 13 50 5.4 1751.3 4.60 16.45 5152 49.22 120.24 14 19 16.6 1076.3 8.8)3 11.46
81.00 14 15 55,2 1669.2 4.81 12.44 5430 48,34 119.24 14 43 44.5 594.2 8.9 5.37
84,00 14 42 13.% 1585.0 4,96 6€.28 5100 48,42 118.49 15 8 38.5 910.D 8.96 339,16
87.00 15 6 29.9 1500.4 5.06 .10 ATTY 48.48 118.04 15 33 30.3 825.4 8.00 352.95
90,00 15 34 11,0 14317.4 5.09 354.02 4448 48.49 117,89 15 57 49,2 T42.4 9.01 346.06
$3.00 15 58 40.5 1337.9 5.06 348.17 4140 40,48 118.04 16 21 6.4 €62.9 9.00 343.0
96 .00 16 231 55.2 1263.8 4.9¢ 342.63 3as3 48.42 118.49 16 42 58.7 588.3 8.96 33¢.81
99,00 18 43 15,9 13198.1 4.81 337.48 3ss9 48.34 119.24 17 3 10.7 520.1 8.91 330.42
102.00 17 2 43.7 1133.¢ 4.60 332.78 3352 48,22 120.24 17 21 3%.1 458.4 8.8) 32%.7¢
108.00 17 20 13.9 1078.3 4.3% 328.43 3141 48.07 121,40 17 38 12.2 403.3 8.7 321,54
108.00 17 33 37.8 1029.6 4.06 324.5) 2958 47.88 122.92 17 83 7.4 3548 8,63 317.74
111,00 17 SO0 1.9 906.38 3.7 320.95% 2792 47.67 124,53 18 6 28.3 311.8 8.52 314.33
114,00 18 2 6.8 948.2 3.39 317.70 2650 47.42 126.32 18 18 25.6 2T4.2 8.3% 311.23
ax ~.837835 8Y -.721339 82 ~.269882 DAO  -15.63723 RAO 220.51368 R!I 390885.250 LAY 28.3106D0 LON 279.4€1800
<3 ~1.171337 ECC -PO076T SILR  12964.320 YA 4.0000 RCA 6%545.D0000 XPD 14.638000 TLP 570.00000 TFB $03,00000
PLP  20.0000D0 PFR $.300000 GMaA §78.3035 EPS 49.7384 LONM 243.1518 RAD ©552.90 VEL 10.97659 PTM 1.90057
N3 X ~.827339 N3Y ~.T2876848 N82 ~.274500 C3m 1.4207 VIN 2.6590 ZAE 134,566 B.T .0000 B.R .0000
LATE ~2.,.9432 LONE $5.4930 LATS ~1.4979 LONS 315,848% LATY! -12.4997 LONI 320.5916 RSW 149,3044 TTAN 1218
LAUNCH DATE MAR 19,1988 BASE AM 1D2.D TF 6e.381 TIT 167,829 ARRIVAL DATE WMAR 21 1968 1t & 2%.0
(S04, LNCH L-1 Ny Ny INJ Ny Ny PO C8T ING 2 ING 2
AZIMUTH Yimg TINE LAY LONG RANCE RY ascC AZMTH TIng Tiwg LAY LONG
78.00 15 14 29,1 1607, 8 9.48 10.48 5194 61,79 119.19 18 ¢t 17,0 932.9 13.5%2 3.29
0t.00 15 42 7.8 1820.1 .71 4.0% 40850 61.93 118.09 16 7 21,7 843, 13.61 356.7s
24.00 16 9 91,0 1431.3 9.89 357.87 4503 62.02 117.28 16 33 43,1 758.3 13.60 3sp.23
7,00 16 37 3.8 1343.7 1¢.00 381,17 4162 62.08 116.78 16 S9 27,3 €68.7 13.73 343.80
90,00 17 ) a2 1288.7 10.04 345,02 Je3se $2.10 116,81 17 28 4.4 $04.7 13.74 337,84
*3.00 17 2y 22.2 1183.2 18.00 339,24 383t €2.08 116,78 17 47 3.8 506.2 13.73 3dt.87
98,00 17 49 33.8 1109.8 9.09 333,92 2138 62,02 117,28 18 8 3.3 a3s.0 13.68 326,59
9%.00 18 o 27,8 1048, 0 9.71 329.10 3009 61,93 118,09 18 26 $3.9 371.0 13.861 321.83
102,00 18 27 3.4 990,0 9.48 324,70 2794 €1.79 119,19 18 43 35,8 31s.0 13.52 317.59
103,00 18 42 d4.4 941 .4 .17 320.93 2607 61,62 120,52 18 58 15,0 266 .4 13.40 313,88
108.00 18 3¢ 7.8 899.4 8.04 317,81 2447 61,42 122.07 19 11 6.8 224.4 13.27 310,55
111,00 19 ¥ sSa,» 63,3 8.40 314,48 2310 61.18 123.80 19 22 22.2 188.3 13.13 307.64
114,00 19 18 231 832.3 8.09 311,70 2193 60,91 125,67 19 32 15,3 157,3 12.98 305.0¢
an -.450019 8Y -.027327 82 =.336173 DAO =19.64389 RAO 241,.45633 R1 395726.730 LAY 28.3106DD LON 279.461800
(& -1,083384 ECC «982704 SLR  12976.799 Ta 4.0D000 RCA €545.0000 KPD 314.636000 TLP $70.00000 YFB 305.00000
®LP  20.00D000 PFB 8.500000 CHWA 179.2891 EPS 61,5987 LOM 243.1518 RAD €552.91 VEL 10.98196 PTH 1.982%4
NS X ~.438042 NOY ~.831947 N2 ~.339%32 (3m 1.4008 VIM 2.6687 ZAE 137,377 8.7 .0000 B.R .0000
LATE =~1.3499 LONE 4.7698 LATS ~1,4926 LONS 3D3.2608 LAY]I ~10,8098 LON] 322.8628 RSM 149.2043% TTAN 3.7537
LAUNCH DATE MAR 19,1963 BASE A2M 31D2.0 TF 63,0834 TIT 138,618 ARRIVAL DAYTE MAR 22 1963 11 54 6.4
LNCH UNCH L-1 LT Ny INJ Ny INJ PO CST ING 2 INC 2
AZIMUTH TIing Timg LAY LONG RANGE RT ASC AZMTH TIME TIME LAY LONC
78.00 18 37 4.8 1480.3 13,62 3.19 4698 75.68 117.62 17 1 44.9 805.3 17.42 355.74
81.00 17 6 45,4 1386.1 13.90 356,30 4329 75.81 116.39 17 29 S51.4 711.1 17.54 348.75
84.00 17 3¢ 9.0 1291.9 14.12 349.43 3962 75.92 115.46 17 5T 41.0 616.9 17.63 341.82
87.00 18 4 26.4 1200.8 14.26 342,79 3en? 75.99 114,89 18 24 27.2 525.8 17.69 335.13
90.00 18 3D 30.4 1115.6 14.31 336.55 3276 76.0% 114,69 18 49 26.0 440.6 1T.71 328.88
93.00 18 34 a35.0 1038.4 14.28 330.8% 2976 75.99 114.89 19 12 3.4 363.4 17.69 323.20
98 .00 19 18 30,7 970D.4 14,12 325.78 2713 75.92 115.486 19 32 1.2 295.4 17.63 318,17
99.00 19 34 5.8 912.0 13.90 321.32 2488 75.81 116,39 19 49 17.6 237.0 17.54 313,80
102.00 19 49 40.9 8€62.5 13.62 317.49 2297 75.66 117.62 20 4 3.3 187.5 17.42 31D.04
103.00 20 2 3%.1 820.9 13.27 314,16 2138 75.47 119.11 20 16 36.0 145.9 17.28 306.82
108.00 20 184 9.8 786.1 12.89 311.28 2005 75.24 120,80 20 27 15.6 111.1 17.132 304 .06
111.00 20 23 as.s 756.9 12.47 308.71 189% r4.98 122.67 20 36 21.3 81.9 16.94 301.67
114.00 20 31 S7.4 732.4 12.03 306.45 1803 74.68 12¢4.68 20 44 9.8 57.4 16.76 299.80
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(3] ~.24439) 38V ~.000208 §2 =.384456 DAO  -22,40997 RAO 254.64881 Rl 399720.969 LAT 23.310600 LON 279.461800
cs ~.949403 ECC 984411 SLR 12907,973 TaA 4,0000 RCA 63%485.0000 KPD 14,6390000 YL® 5Y0,00000 TF8 105.00000
PLP  20.,000000 PFp 8.300000 CHaA 180,2740 EP8 73,1720 LOM 243,1518 RAD 65352,92 VEL 10.90669 PTH 1.98430
NeX “.233229 N3Y -.092288 N82 ~.388802 (3M 1.8387 viM 2.6796 2aAE 139.8089 B.Y .0000 B.R .gooe
LATE «.1099 LONE 3.7193 LATS -1,4871 LONS 290.897t LATI ~-8.8348 {(ONI 324,382 RSM  149.2567 TTAN 5.0514
LAUNCH DAYFE NAR P01 0RE Bagt A2 0.0 TF 83,384 TTY 10,883 DATE WAR 23 1985 iZ éz a8.0
LNCH LNCH L-1 Ny INJ INS Ny INg PO CS8Y ING 2 ING 2
AZIMUTH TIME TINE LAT LONG RANGE RT ASC AZMTH TIME TInE LAY LONG
7s.00 17 55 45.3 1378.4 16.84 357,00 4291 89,74 115,87 18 18 40.7 700.4 20.39 349,28
81.00 18 27 40.0 1274.1 17.19 349,59 3894 89.91 114,468 18 48 S54.1 599.1 20.54 341,77
84.00 18 38 37,2 1173.9 17,46 342.29 3503 $0.04 113,38 19 18 31,1 498.9 20,65 334,40
87,00 19 28 3t1.9 1078.8 17,63 335,38 3132 90.11 112,70 19 46 30.8 403.6 20.73 327.41
90.00 19 83 23.6¢ 991.9 17.6¢ 329.01 2795 90.14 112,47 20 11 55,8 316.9 20.78 321.08
$3.00 20 18 50,8 916.2 17.63 323,42 2501 90.11 112,70 20 34 6.7 241.2 20.73 315,48
96,00 20 38 38.9 852.4 17.46 318.65 2255 90.04 113,38 20 52 %1.3 177.4 20.65 310.75
$9.00 20 38 .3 800.0 17.19 314,64 2082 89.91 114.46 21 8 20.3 125.0 20.5¢ 306.82
102.00 21 8 21.¢ 757.,6 1€6.84 311.30 1889 89,74 115,87 21 20 59.2 82.6 20.39 303.s58
108.00 21 19 3.1 723.4 16,44 308.50 1758 89.52 117.55 21 31 18.4 48.4 20.21 300.91
108.00 21 28 10.7 695.7 15.98 306,12 1653 89.27 119.43 21 39 46,4 20.7 20.01 298.68
111,00 2: 38 3.0 673.2 15,50 304,07 1568 88.98 121,47 21 46 47.2 -1.8 19.80 296,80
114,00 COAST TIME LESS THAN .0000
sx ~.030790 SY ~.909876 82 ~.413736 DAO ~-24.43971 RAO 268.06188 RI 4D2577.207 LAT 28.310600 LON 279.461800
(24 ~.0872263 £CC 985678 SLR 12996,266 TA 4.0000 RCA 6545,0000 KPD 14.638000 TLP 570.00000 TFB 105.00000
PLP 20.000000 PFB 8.500000 GHA 181.2604 EPS 84.5287 LOM 243,1518 RAD 6552.93 VEL 10.990:9 PTH 1.98557
NS X -.020078 NSY -.909702 NS2Z -.414777 C3M 1.5960 VIM 2.6903 ZAE 141,837 B.7 .0000 B.R .0000
LATE 1.3124 LONE 2.4355%5 LAYS ~1.4812 LONS 278.0981 LATI =-6.2400 LONI 324.9635 RSM 149.2242 TTAN 5.9525
LAUNCH DATE MAR 21,1965 BASE AZM  102.0 TF 63,032 T 84.911 ARRIVAL DATE MAR 24 1965 13 32 22.5
LNCH LNCH L-1 INy INJ INJ Ny INJ PO CST ING 2 ING 2
AZIMUTH TIME TIME LA, NG RANGE RT ASC AZMTH TIME TIME LAT LONG
78.00 19 6 22,9 1304.4 18 .= 2.68 4014 103.81 114,46 19 28 7.3 629.4 22.24 344,76
81,00 19 40 18.4 1196.6 19.5. 4,81 3593 104.00 112.86 20 O 15.0 521.6 22.42 336.78
84,00 20 13 24.0 1090.6 19.64 337,10 3180 104,14 111,62 20 31 34.7 415.6 22.56 328.98
a7.00 20 44 16,3 991,2 19,85 329,86 2793 104.23 110.82 21 0 47,8 316.2 22.66 321.69
90,00 21 11 38,3 903.0 19,92 323,41 2450 104.26 110.54 21 26 39.3 228.0 22.69 315,22
93.00 21 34 34.9 828.8 19.8% 317,93 2162 104,23 110.82 21 48 23.6 153.8 22.66 309.76
96.00 21 53 5.7 769,1 19.64 313,48 1931 104,14 111.62 22 5 54.9 94.1 22.5%6 305,33
99.00 22 7 3.7 722.5% 19,32 309.86 1751 104,00 112.86 22 19 41.2 47,8 22.42 301.83
102,00 22 18 %9.2 686,53 18.91 306.98 1613 103.81 114,46 22 30 25.8 11.% 22.24 299.06
103,24 22 22 s4.6 674.1 18.72 305.95 1565 103.72 115,19 22 34 8.7 ~.9 22.15 298.09
108,00 COAST TIME LESS THAN ,0000
111,00 COAST TIME LESS THAN .0000
114.00 COAST TIME LESS THAN .0000
sx .101908 SY -.887382 82 -.423830 DAO -25.06395 RAO 281.56481 RI 404114.137 LAT 26.310600 LON 279.461800
c3 -.712%05 €cCC .968301 SLR  13013.439 TA 4.0000 RCA 6345,0000 KPD 14.638000 TLP $70.00000 TFB 10%,00000
PLP  20.000000 PFB 6.500000 CHA 182.2461 EPS 95.7515 LOM 243.1518 RAD 6552.94 VEL 10,.99744 PTH 1.98820
NS X «191943 NSY -.885243 NSZ ~.423877 CIM 1.7794 VIN 2.7241 ZAE 144,186 B, T .0000 B.R .0000
LATE 2.68808 LONE 1.0253 LATS -1.4751 LONS 265,4892 LATI ~3.5432 LONI 325.7340 RSM 149.1904 TTAN 6.4902
LAUNCH DATE MAR 22,1963 BASE AIM $1D2.0 T 61,225 e 58,573 ARRIVAL DATE MAR 25 1965 14 22 23,2
LNCh LNCH L-t INJ N INJ INJ INJ PO CS8Y ING 2 ING 2
AZINUTH TIME TIME LAY LONG RANGE 1T ASC AIMTH TIME TIME LAY LONG
7e.00 20 3 41,4 1289, 19.34 381,73 3938 118,18 114,12 20 2% 10.4 6141 22.62 343,77
#1.00 20 38 28,7 1178.7 19.79 343.69 3s23 118.38¢ 112,46 20 %8 5.4 503.7 22.83 335,60
84,00 2t 12 19.2 1070.2 20.18 338,80 3100 118,51 111,18 21 30 9.4 398.2 23.00 327,83
7,00 21 43 48,4 968.9 20.38 328,43 2706 118,81 110.30 21 %9 5%.3 293.9 23.11 320.20
s0.00 22 11 19,8 81,8 20.47 321.93 2360 118,84 110,00 22 25 $9.5 204.9 23,18 313,688
#3.00 22 da 3.0 306, 4 20.38 316,350 2078 118,81 110.30 22 47 33,4 131.4 23.1¢ 508.27
ss.00 22 32 ) Tan.7 20.18 312.18 1851 118,51 111,18 23 4 29.8 3.7 23.00 303.98
99,00 2y 3 4v,0 704.8 19,79 398,73 16814 118,3¢ 112,48 23 17 31.6 29.86 22.83 300.65%
101,88 23 1% 13,9 674, 8 19,40 306.31 1566 118.18 113.92 23 28 28.% -4 22.64 290,33
103,00 COASY TIME LESS THaN L0000
108,00 COAST TIME LESS THaN .0000
t11.00 COAST TIME LESS THAN .0000
114.00 COASY TIME LESS THAN .0000
n .388502 8y ~.024331 82 ~.414170 DAO  -24.4670%5 RAO 295.05799 Rl 404269.133 LAT 28,310600 LON 279.461800
3 ~.040148 ECC 29882085 SLR  12999.712 TA 4.0000 RCA €545,0000 KPD 14,638000 TLP 570.00000 TFB 108.00000
PLP  20.000000 PFE  8.500000 GHA 183.2317 EPS 106.5267 LOM 243.1518 RAD 6€552.93 VEL 10.99165 PTH 1.98608
NS X «394727 NSY ~.820595 N32 -.413296 C3M 1.6588 VIM 2.7019 2AE 143,507 8.7 0000 B.R .0000
LATE 3.8841 LONE 359.5949 LATS ~1.4685 LONS 252.8754 LATI ~1,8203 LONI 323.5290 RSM 149.1582 TTAN 6.6269
LAUNCH DATE MAR 23,1965 BASE A2M 1p2.0 TF  63.054 T 38.084 ARRIVAL DATE MAR 26 1965 15 12 12,0
LNCH UNCH L-1 INJ INJ INJ INY INY PO (87 ING 2 ING 2
AZINUTH T IME TIME LAT LONG RANGE RT ASC AZMTH TIME TIME LaT LONG
7s.00 20 «4 50.6 1310.3 18.74 353.04 4037 130.85 114.58 21 6 40.9 635.3 22.09 345,14
83.00 21 18 38.5 1202.9 19.13 3a45.21 3617 131.04 113.00 21 38 41.4 527.9 2e.27 337.19
84.00 21 51 37,9 1097.3 19.47 337,52 3206 131,18 111,77 22 9 S4.4 422.3 22.42 329,42
8Y.00 22 22 24.2 $98.2 19.68 330.30 2820 131.27 110.98 22 33 2.3 323.2 22.5%1 3522.15
90.00 22 49 42.3 910.0 19.75 323.86 2477 131.30 110.70 23 4 52.3 235.0 22.58 315.63
93.00 23 12 42,8 835.7 19,68 318,37 2189 131.27 110.98 23 26 38.S 160.7 22.51 510.22
968,00 23 31 t1s.8 775.8 19,47 313.87 1957 131.18 111.77 23 44 4.6 100.8 22.42 305.77
99.00 23 45 3.8 728.8 19.15 310.25 1776 131.04 113,00 23 58 7.8 53.8 22.27 3p2.24
102.00 0 1 22,9 6€92.4 18.74 307.34 1635 130.85 114.58 0 12 55.3 17.4 22.09 299.44
103,84 0 7 10,1 674.2 18,46 305,82 1566 130.71 115,68 0 18 24.3 -.8 21.96¢ 298.01
108,00 COAST TIME LESS THAN .0000
111.00 COAST TIME LESS THAN .0000
114,00 COAST TIME LESS THAN .0000
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an .STRI2S BY -.723800 8§82 =.303727 DAOC  ~22,640891 RAO 308.32447 RI 403096.50¢ LAT
<3 -.s0e2848 TCC 885440 LA 12994.737 Ta 4.,0000 RCA  €545.0000 KPD  14.630000 YLP
®L® 20.000000 *F3  §.500000 CxA  184.2174 EPS 118.1307 LON  243,1518 RAD 552,92 VEL
LIY] .300363 NSY ~.718143 NSZ  -.383960 C3W 1.8502 Vim 2.7003 2A€ 143,312 8.7
LATE  4.9343 LONE 398.2433 LATS <~1.4612 LONS 240.260% LATI ~.0264 LONI 321.8459 RSN
LAUNCH DATE NAR 23,1988 BASE AN 102.0 TF 63,397 "y 16,568 ARRIVAL DATE
LNeH (€ 14] t-1 NG 1™ Ny NG INJ
AZINUTH TINE TINE LAY LONG RANGE RY ASC AZNTH TIng
7s.00 21 & 2.4 1385.93 16.%4 357,60 433D 143,51 116,06 21 31 7.9
e1.00 21 39 av.9 16.89 3%0.23 39338 143.69 114.66 22 1 12.%
84,00 22 10 $7.0 17.16  342.97 3546 143,81 113,60 22 30 41.9
#7.00 22 40 28.1% 17,33 338.08% 3176 143,89 112,93 22 38 36.0
%0.00 23 T 1.y 17.39 329.72 2839 143,92 112.69 23 23 %9.0
3.00 23 30 44.7 17.33  324.12 2545 143,89 112,93 23 46 12.2
98.00 23 30 38.7¥ 17,16 319,32 2297 143,81 113.60 2¢ 8 2.
99.00 0 11 4.0 810.8 16.89 315.28 2093 143.69 114,66 0 24 34.6
102,00 0 24 34.7 7€7.8 16.54 311.%0 1928 143,51 116.06 D 37 22.3
103,00 D 3% 37.8 732.9 16.13 303.0€ 1795 143,30 117.72 0 47 SD.8
109.00 O 4¢ s2.4 704.8 15.68 306.64 1688 143.04 119.58 0 56 27.2
111.00 0 52 14.2 €81.9 15.20  304.5% 1602 142.74 121.60 1 3 36.1
112.09 0 54 39.8 s7¢.6€ 15,01 303,86 1878 142.63 122.37 1 5 S4.1
sx .733900 8Y ~.588403 82 ~.339057 DAO -19.81941 RAO 321.27831 RI 400D755.922 LAY
c3 -.981721 ECC .984209 SLR 312986.649 TA 4.0000 RCA €545.0000 KPD 14.6380D0 TLP
PLP  20.000000 PFB  8.500000 GHA 185.2030 EPS 129.4629 LOM  243.1518 RAD 6552.92 VEL
NS X .T41014 NSY ~.5813131 NSZ  ~.336396 (3IM 1.6180 VIm 2.6944 At 142.595 8.7
LATE S.7645 LONE 337.0595 LATS ~1.4529 LONS 227.6513 LATI 1.5078 LONJ 319.8114 RSM
LAUNCH DATE MAR 26,1965 BASE AZM  102.0 TF  €3.869 TTT ~350.079  ARRIVAL DAYE
LNCH LNCH L-1 Ny INg INJ Ny INg
AZINUTH TINE TIME LAT LONG RANGE RY ASC AZMTH TIME
78.00 23 25 40.D 1492.3 13,24 3.89 aTas 155.68% 117.79 21 50 32.3
#1.00 21 %5 313.7 1398.4 13.53 357,02 4377 155.80  116.57 22 18 32.1%
84.00 22 24 31.8 1304.6 13,78 350.18 4011 155,91 115,66 22 46 16,1
87.00 22 52 44,9 1213.7 13.89  343.55 3687 155.98 115,09 23 12 s8.6
90.00 23 19 T.6 1128.8 13,94 337,32 3326 156.01 114,09 23 37 s6.1
93.00 23 43 3.8 1052.2 13.89  331.62 3026 155,98 115.09 24 0 da.®
s¢.00 o s 9.1 983.1 13,78 326.53 2763 155,91 115.66 0 24 32.2
99.00 0 28 29.9 924.3 13.53 322.07 2536 158.80 116,857 0 41 Sa.2
102.00 0 42 12.3 874.4 $3.24 319.18 2344 155.68 117,79 0 56 46.7
105.00 0 55 3&.3 032.e 12,09  314.0% 2183 155,45 119.27 1 9 26.7
108.00 1 € 58.53 197.2 12.49 311.88 2049 158,22 120.9% 1 20 13,7
111,00 1 16 39.9 767.7 12.07 309,30 1937 154.9% 122.01 1 29 26.%
114.00 1 24 59.1 r42.8 11.€2 307,00 1843 154.64 124.80 137 21.8
sx .883239 8Y -.423028 82 ~.273430 DAO -15,98611 RAC 333.89296 Rl 397490.943 LAV
3 ~1.083310 ECC .982872 SLR 12976.589 TA 4.0000 RCA 6545.0000 XPD 14.638000 TL®
SLF  20.000000 PFB  0.300000 GNA 1606.1887 EPS 140.9586 LOM  243.1518 RAD 6552.91 VEL
(T .868870 NSY - 414097 NSZ  -.271887 (3N 1.5684 Vim 2.665%1 1A€ 141,468 8.7
LATE  6.3298 (ONE 336.1107 LATS ~-1.4434 LONS P255.DaT?3 LAT] 2.8124 LONI 317,.6057 RSN
LAUNCH DATE MAR 27,1988 BASE AZM  102.0 TF 64,408 TIT -329.609  ARRIVAL DATE
LNCH LuCH L-1 N N INJ Ny INJ
AZINUTH TImE TINE LAY LONG RANCE RY ASC AZMTH TINE
ve.00 ry 37 3.7 1819.6 9.08 11.14 5240 167,41 119.30 22 4 3s.2
#3.00 2?2 5 10.1 1832.0 9.32 a.73 4896 167.9%4 118.21 22 30 42.1%
ss.00 22 32 31.1 1443.3 9.51 3%8.26¢ 4580 167,64 117,41 22 %6 S4.4
7,00 23 © .0 135%.9 9.62 351,07 4209 167.70 116,9¢ 23 22 8.7
s0.00 23 28 1.2 1272 .88 348,72 3803 167,72 118,74 2% 47 13,0
.00 23 30 19.a 1193 9.2 339.9¢ 3379 187,70 116,91 24 10 12,0
ss.00 o 18 28.7 1921 9.8 334,61 3362 167,64 117,49 0 38 10.¢
*9.00 0 36 28,3 10879 9.32 329.77 3038 167,84 119,29 0 %4 .2
102,00 0 3¢ T, $001.7 .08 328.43 2039 167,418 119.30 1 10 49.8
103,00 1 9 4t.8 .70 321.%8¢ 2832 167,23 120.63 1 2% 34.3
109.00 1 23 19,2 10,6 .44 318.11 2491 167,02 122.17 1 38 29.90
111,00 1 33 18,8 sr4.2 8.08 315,03 2333 166,78 123.09 1 49 49.7
t14.00 1 43 44,4 843.0 7.6 312,28 22y 166,50 125,78 1 859 47,3
ax 082228 3Y ~.233443 32 ~.196890 DAO <~11.35514 RAO 346.,22530 R] 393802.316 LAY
(3} ~1.137164 ECC .901000 SLA 12965.645 TA 4.0000 RCA  €3545.0000 KPD  14.638000 TLP
PL®  20.D00000 PFp 8.50000D ChaA 187.1743 EPS 182.6502 LOM 243.1%18 RAD €552.91 VEL
LIY] <933603 NSY ~-.223094 NS2 ~.192489 C3M 1.5077 VIM 2.6738 A€ 140.024 9.7
LATE €.5081 LONE 335.4415 LATS ~1.4324 LONS 202.448) LATI 3.8955 LONI 315.3777 RSM
LAUNCN DATE AR 28,1965 8ASE A2N  102.0 TF 64,979 TTT -309.194 ARRIVAL DATE
LNCH LNCH L= NG N INg Ny INy
AZINUTH TINE TINE LAY LONG RANGCE RT ASC AZMTH TIME
7s.00 21 48 16,0 17€0.8¢ 4.28 18.96 5788 178.98 120,28 22 15 36,5
#1.00 22 12 4.9 1678.6 4.50 12.96 5466 179.11 119,20 22 40 3.8
s4.00 22 3e 22.8% 1594.4¢ 4.6¢ €.81 137 179.19 118,54 23 4 56.8
#7.00 23 4 38.4 4.76 .63 4807 179,25 116.09 23 29 48.2
90.00 23 30 20.1 1426.8 4.79 354,58 4485 179,27 147,94 23 5¢ 6.9
*3.00 23 sa s7.0 1347.3 4.76  348.70 %44 179.28% 118.09 24 17 24.3
98.00 0 22 .1 1272.9 4.66 343,16 3889 179.19 118,54 D 43 12,9
99.00 O 43 21.1% 1204.5 4.5 338.00 3828 179.11 119.20 1 3 25.6
102,00 T 2 48.2 1142.7 4.28 333,28 3zes 178.98 120.28 1 21 50.9
103.00 1 20 23.% 1087.6 4.02 328,93 3177 178.82 121.%2 1 38 29.0
100.00 1 3¢ 6.3 1038.8 3.72 325.00 2990 178.63 122.96 1 53 25.13
111.00 1 %0 11.8% 995.9 3.38 321.e2 2827 178.41 124.58 2 & 47.4
314,00 2 2 47,8 958.3 3.02 310,17 2688 178,15 126.38 2 18 a5.8

ract 2

20.3106D0 LON 279 463800
$70.00000 TFD 108.00000
10.98056 PN 1.90533
.0000 8. R .0000
149.13080 TTaN S.4848
MAR 27 1965 18 1 11.4
O C8Y NG 2 NG 2
TINE LAY LONG
710.8 20.11 349.91
609.6 20.27 342.44
809.9 20.39 338.10
414.9 20.46 328.13
328.3 20.49 321.78
2%2.% 20.48¢ 316,20
188.4 20.39 311.45
135.6 2o.27 307.49
92.6 20.11 304.21
57.9 19.93 301.50
29.8 19.73 299.23
6.9 19.51 287.32
~.4 19.43 296.¢€9
28.310600 LON 279.461800
570.00000 TFB8 105.00000
10.98612 PTH 1.98403%
.0pop B.R .pooo
149.3111  TTAN §.0752
MAR 20 1965 18 48 535.9
PO CSY ING 2 ING 2
TINE LAY LONG
817.3 17.07 336.48
r23.4 17.20 549,51
629.6 17.29 3e2.¢0
$38.7 17.38 335.93
453.5 17.37 329.68
376.2 17.38 32a.00
308.1 17.29 318.93
249.3 17.20 314,83
199.4 17.07 310.7¢
157.4 16.92 307,51
122.2 16.78 3De .78
92.7 16.37 3o0z2.23
€r.8 16.37 30C.18
28.310600 LON 279.481800
$70.00000 YFS 108.00000
10.90107 fTH 1.9023%1
.0000 B.R .oooo
149.1018  TYANW S.a27s
HAR 29 1965 317 33 19.2
PO CST InNG 2 ING 2
TInE LAY LONG
944.6¢ 13.18 3.97
857.0 13.28 337,40
768,38 13.32 3%0.98
L./ ] $13.37 344.3%3
$86.9 13.39 359.37
18,4 13.3? 332.5%9
448,80 13.32 327,30
382.9 13.23 322.52
328.7 13.18 3t1s.27
27T.0 13.02 314,50
238.6¢ 12.08 311.10
199.2 12.73 308.24
168.0 12.%6 3Ds.e3
28.310600 LON 279.461800
$70,00000 YFB 105.00000
10.97724 PTH 1.98003
.000D B.& .0000
149.1087 TTAN 4.%565%4
MAR 30 1965 18 20 35.0
PO CST ING 2 INC 2
TINE LAT LONG
1085.6 8.52 11.98
1003.6 8.60 s.9D
919.4 8.67 359.70
834.0 8.7 383.49
751.8 8.72 347.40
6r2.3 8.7 341.55
597.9 8.67 336.05
529.5 8.60 330.9%
487.7 8.52 326€.20
412.8 8.42 322.0%
3€3.9 8.30 3108.24
320.9 8.1y 314.80
283.3 8.03 3t11.70
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(3] .983939 8Y ~.027891 82 ~.108392 DAO  -6,10739 RAO 358.40417 RI 300414.769 LAT 28,310600 LON 279.461800
3] ~1.239471 €CC «879320 SLR  12954,.853 TA 4.0000 RCA  €545.0000 XPD 14,638000 TLP S70,00000 TFE 108.00000
PLP  20.000000 PF¥R 8.300000 CMA 160,1600 €EPS 184,4457 LOM 243.1518 RAD 6552,90 VEL 10.97258 PTH 1.97909
NaYX J994728 NSY <~ .018284 NS2 ~.101248 C3M 1.,4416 VIN 2.66814 ZAE 138,385 8.7 L0000 8.R .0000
LATE $.5088 LONE 3535.,0692 LATS =~1.4198 LONS 189.8511 LATI 4.7459 LONI 313,2490 RSN 149.1247 TTaAN 3.5142
LAUNCH DATE MAR 29.196% RASE A2N  102.0 TF &8 tex TYT -288.e87  ARBIVAL DATE MaR E: i1ss5 s2 8 14,0
LNCH LNCH L=t Ny INJ INJ Ny Ny PO C8Y ING 2 ING 2
AZINMUTH TINE TIME LAY LONG RANCGE RT ASC AZMTH TIME TIME LAY LONG
78.00 2t 83 12,0 1911.3 -.94 2v.21 €373 190,59 120,54 22 2% 3.2 1236.3 3.37 20.33
®1.00 22 17 24,7 1834.4 -.78 21.%8 6071 190.70 119,89 22 47 59.0 1159.4 3,48 14,62
84,00 22 42 27,2 1784.2 -.60 18,72 5758 190,78 118,88 23 11 41.4 1079.2 3.50 .71
87,00 23 7 88,3 1672.2 -.51 9.72 5438 190,83 118,45 23 35 47.4 997.2 3.8 2.68
$0,.00 23 33 20,5 1590.,1 ~.40 3.7 $119 190.85 118,31 23 59 50.6 918.1 3,54 356.66
93.00 0o 2 9,0 1509.7 ~.51 357,79 4808 190,83 118,48 0 27 19.5 834.7 3.853 350,78
9e. .00 0 26 4.8 1432.7 ~.60 352.07 4510 190.78 118,88 0 49 57,5 787.7 3.80 345,06
99.00 0 48 40.8 1360,3 -.75 346,62 4231 190.70 119,58 111 21.1 685.3 3,48 339.66
to2,00 1 9 44.2 1293.4 -.94 341.51 3974 190.59 120,54 1 31 17,6 618.4 3.37 334.62
105.00 1 29 .8 1232.5 -1.18 336.76 3741 190.44 121.73 1 49 41.0 §57.5 3.29 329.96
108.00 1 46 53.3 1177.58 -1.46 332.36 3534 190,26 123,12 2 6 30.8 502.5 3.18 325.68
111,00 2 3 2.4 1128.3 ~1.77 328.31 3344 190.06 124,68 2 21 50.7 453.3 3.07 321.76
114.00 2 17 42.7 1084.5 -2.10  324.58 3179 189,82 126,41 2 35 47,2 409.% 2.9% 318,18
ax .982863 8Y .184160 82 -.00803% DAO -.46062 RAO  10.61251 RI1 385242.086 LAT 28.310600 LON 279.461800
<3 -1.356277 €cCC «977730 SLR 12944.248 TA 4.0000 RCA 6€545.0000 KPD 14,638000 YLP 570.00000 TFB 10$.00000
PLP  20.000000 PFB  8.500000 GHA 189.1456 EPS  174.8333 LOM  243.1518 RAD 6552.89 VEL 10.96818 PTH 1.97745
NS X .980576 NSY +196126 NSZ  -,002354 C3M 1.3747 VIM 2.6488 2AE 136,557 8.7 .0000 8.R .0000
LATE  €.0669 LONE 354.96856 LATS ~-1.4057 LONS 177.2509 LATI 5.3389 LONI 311.3208 RSM 149.1605 TYTAN  2,.3008
LAUNCH DATE MAR 30,1965 BASE AZM 102.D TF 66,164 TTT -267.579  ARRIVAL DAYE APR 1 1965 19 SO .1
LNCH LNCH L=t INJ INS INJ INJ INJ PO CST ING 2 ING 2
AZIMUTH TIME TIME LAY LONG RANGE RT ASC AZMTH TIME TIME LAY LONG
7s.00 21 89 26,0 2068.9 -6.38 35.87 6986 202.45 119,94 22 33 54.9 1393.9 -2.09 28.95
81.00 22 22 6.2 1996.9 ~6.19 30.60 6703 202.56 119.00 22 55 23.1 1321.9 ~2.03 23.60
84.00 22 45 s7.1 1920.5 -6.0% 25.01 6404 202.63 118,30 23 17 57.6 1245.5 -1.98 17.97
87.00 23 10 39.7 1841.0 -5.97 19,20 6094 202.68 117.87 23 41 20.7 1166.0 ~1.95 12,12
90.00 23 35 49.4 1789.7 -5.94 13,24 5778 202,70 117.73 24 5 9.1 1084.7 ~1.94 6.16
93.00 0 4 34,2 1678.5 -5.97 7.26 5464 202.68 117,87 0 32 52.7 1003.5 ~1.98% .19
96.00 0 29 34.7 1599.0 ~6.0% 1.36 5157 202,63 118,30 0 56 13.7 924.0 -1.98 35¢.32
99.00 0 53 22,3 1822.8 -6.19 355.64 4864 202.56 119,00 118 45,2 847.8 -2.03 346.65
102,00 118 89,2 1481.1 -6.38 350,17 4588 202.45 119,94 1 40 9.3 776.1 -2.09 343.25
108,00 137 10,1 1384.5 -6.61 345.00 4333 202.32 121.12 2 0 14,6 709.5 -2.17 338.16
108.00 1 86 52.1 1323.4 -6.87 340.15 4100 202.15% 122.50 2 18 55.% 646.4 -2.26 333.42
111.00 2 15 3.3 1268.1 7,17 335,63 3890 201.96 124.07 2 36 11.3 593.1 -2.36 329.03
114,00 2 31 48.9 1218.1 ~7.48 331.42 3701 201.73 125.79 2 52 5.0 543.1 -2.47 324.97
sx .916037 8Y +390171 82 092969 0AO 5.33441 RAO  23.07081 RI 361353.492 LAY 28.310600 LON 279.461800
€3 -1.443767 ECC .976294 SLR  12934.843 TA 4.0000 RCA 6345.0000 KPD 14,638000 YLP 570.00000 TF8 105.00000
PLP  20,000000 PFR  8.300000 GHA 190.1313 EPS  -168.8354 LOM  243.1518 RAD 6552,89 VEL 10.96419 PTH 1.97599
NS X .910313 NSY .403935 NSZ .098887 C3M 1.3103 VIM 2,6366 IAE 134.720 8.7 .0000 B8.R .0000
LATE 5.2705 (LONE 355.13598 LATS <~1.3903 LONS 164.641% LATI 85,6384 LONI 309.6640 RSN 149,2143 TTiN .9603
LAUNCH DATE MAR 31,1968 BASE AZM 1D2.0 TF 66,775 TTT -248.018  ARRIVAL DATE APR 2 1965 20 38 46.1
LNCH LNCH L-1 INJ INJ ING iNJ INJ PO CST INC 2 ING 2
AZINUTH TINE TIME LAT LONG RANGE RT ASC AZMTH TINE TIME LAT LONG
1s.00 22 8 so.¢ 2230.7  -13.78 44,97 7618 214,02 118.40 22 43 1.4 1588, 7 -7.68 3T.87
#1.00 22 26 %6.3 2163.7  -11.59 40.08 7351 214.92 117,42 23 3 .0 1488.7 -7.8% 32.90
84.00 22 49 34,1 2091.3  ~11.,48 34.7¢ 7087 214,99 116,70 23 24 25.4 1416,3 -7.58 27,88
s7.00 23 13 30.3 2014.2  -11.37 29.13 8767 215,03 116,26 23 47 4.4 1339.,2 -1.82 21.88
$0.00 23 38 24,0 1933,8 -11,34 23,24 €438 215,08 116,11 24 10 37,0 1258.0 -7.53 18,98
$3.00 IR ST ] 1881, -11,37 17,20 8137 215,03 116,26 0 38 36,8 1176.7 -7.82 9.98
se.00 o 33 11,7 1769.8  ~11,43 11,12 5821 214,99 116,70 t 2 41,8 1094.8 -1.88 3.90
$9.00 o ss 12,8 1689.7  ~11.%9 S.11 5513 214.92 117,42 t 26 22.1 1014.7 ~T.%¢ 357.94
102,00 122 22.9 1612.9 ~t1.78 389,27 5218 214.82 118,40 1 49 15,7 937.9 -7.68 352.17
10s.00 148 24,7 13540,.8 =12,01 353.67 4948 214.69 119,64 2 11 8,2 865,53 ~71.72 346,65
108,00 2 Y s.a 1473.3 -32.27 348.3% 4684 214,83 121.03 2 31 39,8 798.3 -T1.80 343 .44
111.00 2 27 22,4 1421,6 «32.57 343,34 4450 214.34 122.64 2 50 %4.1 736.6 -7.90 33€,5€
114.00 2 46 12.1 1355.4  -12.88 338,64 4237 214,13 124 41 3 8 47,8 €80.4 -8.00 332.01
ax 794028 Y 877246 82 .190357 DAO  10,98528& RAO  36,D1667 RI 377947.961 LAY 28,310600 LON 279.461800
(3} -1.519838 ECC +9735044 SLR 12926,670 TA 4,0000 RCA 6545,0000 XPD 14,638000 TLP $70.00000 YFB 105.00000
PLP  20.000000 PFB  §.500000 GHA 191.11869 EPS  -156,3918 LON  243.1518 RAD 6552.08 VEL 10.96073 PTH 1.97472
NSX .784T746 NSY .587909 NS2Z .196305 C3M 1.2509 VIM 2.6253 2A€ 132,930 B.7 .0000 B.R .0000
LATE 4.1455 LONE 385.549¢ LATS ~1.3738 LONS 152.0157 LATI 5.6005 LON! 308.319% RSM 149.2862 TVAN L4591
LAUNCH DATE APR 1,1965 BASE AZM  102.0 TF 67,399 TIT ~223.0118 ARRIVAL DATE APR 3 1965 21 23 28.7
LNCH LNCH L-1 INJ INJ INY INY INJ PO C8Y ING 2 ING 2
AZIMUTH TINE TINE LAY LONG RANGE RY ASC AZMTH TIME TIME LAY LONG
vs.00 22 13 24,7 2393.4 -16.88 $4.49 8246 227.90 115,86 22 53 18.1 1718.4 -13.01 47,09
e1.00 22 32 47,4 2331.8 -16.66 49,99 8004 228.00 114,82 23 11 39.3 1656.8 -12.95 42,52
04,00 22 sS4 4.9 2263,7  -16.52 45,01 1737 228.07 114.04 23 31 48.6 1588.7 -12.91 37.49
e7.00 23 17 9,9 2189.3  ~16.43 39.57 T4ar 228.11 113.57 23 53 39.2 1514.3 -12.88 32.02
%0.00 23 41 48,0 2109.9 -16.39 33,78 7139 228.13 113,41 24 16 55.9 1434.9 12,87 26.19
93.00 0 1t 24.4 2026.9 -16.43 27.64 €818 228.11 113,57 0 45 11.3 1351.9 ~12.88 20.09
9¢.00 0 37 42.8 1542.2  -16,.52 21.36 6491 228.07 114,04 t 10 4.7 1267.2 -12.91 13,84
99.00 1 4 3.8 1857.8 -16.66 15,04 6166 228.00 114,82 1 35 1.4 1182.8 -12.9% 7.56
102.00 1 29 87,0 $1775.5 -16.86 8.79 5851 227.90 115.86 1 59 32.5 1100.5 ~13.09 1.38
103.00 1 54 37.7 1697.0 -17,10 2.72 3550 227.78 117,16 2 23 14.7 1022.0 -13.08 355,40
108.00 2 18 47,7 1623.1 ~17.38 356,90 5268 227.63 118,68 2 45 50.9 948.1 -13.16  349.69
111.00 2 41 16,3 1554.7  -17.69 351,37 5008 227.44 120.38 3 7T 11.0 879.7 -13.25% 344.28
114,00 3 2 18,0 1491,9 -18.02 346.15 4770 227,23 122.2% 3 27 10.7 816.9 -13.35 339.21
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ax .621502 8Y 132283 82 S278233 DAO  16.135486 RAO 49, STIES RI  375141.566 LAV
€3 -1.80389F £CC 973086 SLR  12919.008 Ta 4.0000 RCA  €345.0000 KPD  14.638000 TL®
PLS  20.000000 PFR §,.300000 CHA  192,.302¢ EPS  <~143,3454 LOM  243.1518 RAD 6552.88 VEL
(1% 608988 N3V «740860 N3Z +283345 (3N 1.1981 VIN 2.6153 A€ 131,258 8.7
LATE  2.7476¢ (ONE 336,1088 LATS <~1.3567 (ONS 139,.3690 L(AT! $5.1739 LONI 307,.2963 RSM
LAUNCH DATE APR 2,198 BASE AW  102.0 TF 68,026 TIT -200.930 ARRIVAL DATE
(R 14} LNCH L=t INS 1Ny ING Ny Ny
AZINUTH TINE TINE tar LONG RANGE RY ASC AZMTH TIME
7s.00 22 23 34.3 2881,y  -21.30 64,28 [ 113} 241.88 112,44 23 6 6.1
1,00 22 4«0 ST.8 2496.% -21.08 €0.24 8644 241.98 131,27 23 22 34.3
84.00 23 0 40.0 2433.¢ -20.91 55,63 8396 242.04 11D.39 23 41 4.1
s7.00 23 22 4s4.7 2362.3  -20.8% 50.43 8120 242.08 109.85% 24 2 1.0
90.00 23 48 59.8 2284.0 ~20.78 4a.70 7816 242.10 109.87 24 25 3.6
*3,00 0 18 89.2 2199.8 ~-p0.82 38.50 7490 242.08 109.8% 0 53 39.0
96,00 0 44 18.4 2111.9 -20,91 31.98 7151 242.04 110.39 119 30.3
99.00 1 12 14,0 2022.4 -21.08 25.29 €807 241.98 111,27 1 45 356.4
102.00 1 40 €.8 1933.9 -21.30 18,57 6467 241,88 142.4¢ 2 12 20.5
108,00 2 Y 22.2 1848.3  -21.57 11.98 6139 241.76 113,88 2 38 10.5
108.00 2 33 35.1 1767.1 ~21.87 5.59 5829 241.61 115,85 3 3 2.2
111.00 2 s 28.3 1691.3  -22.20 359.49 5541 241.43 117,44 3 26 39.6
114,00 3 21 S).1 1621.,4 -22.56  353.7% $27¢ 241.22 119.44 3 48 54.5
sx .407833 8Y 843432 82 -349705 DAC  20.46930 RAO  64.19439 RI 372971,953 LAT
€3 -1.63301D £CC .973153 SLR 12914.292 TA 4.0000 RCA ©545.0000 KPD 14.638000 TLP
®L® 20.000000 PFB  8.500000 CHA  193.0882 EPS -13D.0212 LOM  243.1518 RAD €552.87 VEL
NS X 392445 NSY .849049 NSZ .353698 C3M 1.1537 VIM 2.6068 ZAE 129.755 B.V
LATE 1.1577 LONE 386.7979 LATS ~-1.3393 (ONS 126.6972 LATI  4.2957 LONI 3D6.5836 RSM
LAUNCH DATE APR  3,1965 BASE A2 102.8 TF  68.634 TTT ~177,383  ARRIVAL DATE
LNCH LNCH L-1 INJ INS INJ INJ INJ
AZINUTH TINE TIME LAT LONG RANGE RT ASC AZMTH TIME
78.00 22 38 49.3 2697.0 -24.78 73.77 9425 256.80 108.47 23 23 4¢6.8
#1.00 22 33 0.5 2649.3  -24.52 70.30 9237 256.89 107.1% 23 37 59.9
#84.00 23 13 36.7 2%82.4 -24.33 66.15 9014 256.95 106,08 23 54 49.1
87.00 23 32 23.2 2528.5  -24.20 61.26 8754 256.99  105.4¢ 24 14 28.7
90.00 0 0 6.8 2448.7  -24,16 55.62 8456 257.00 105,22 0 4D 55.5
93,00 0 26 37.7 2363.1 ~24.20 49,32 8124 256.99  105.44 1 6 .7
96,00 0 55 14.3 2270.9  -24.33 42.5%0 7769 256.95 106.08 1 33 5.2
99.00 1 25 6.7 2178.3  -24.52 35.38 7401 256,89 107.11¢ 2 1 22,0
102.00 1 83 22.1 2079.2 ~24.78 28.07 1032 256,80 108.47 23 1.2
105.00 2 2% 13.8 1965.4 -23.08 20.86 6673 256.68 110.13 2 58 19.0
108.00 z 5a 8.7 1896.0 -25.43 13,08 6332 256.53  112,0 3 25 41.6
111.00 3 21 34.8 1812.,3  -25.80 7.13 6013 256.36 114,09 3 51 4v.1
114,00 3 47 28,3 1738,.0  -26.19 .76 5720 256,15  116.32 4 16 23,3
THE MOON DOES NOT CROSS THE 243.1518 NERIDIAN ON APR 6 1965
sx .188717 8Y 901821 82 -399521 DAO  23,54823 RAO  79.58534 Rl 371419.285 LAT
c3 ~1.872778 ECC 972533 SLR  12910.231 TA 4.0000 RCA  €3543.0000 KPD  14.638000 TLP
PLP  20.000000 PFD  §,.500000 CHA  19%5,0%95 EPS -116.5163 LOM  243.13518 RAD 6352.87 VEL
NS X .140518 NSY 903532 NSZ 401981 C(3M 1.1211 Vi 2.6008 ZAE 128.494 B.T
LATE  ~.5234 (LONE 357.5898 LATS ~1.3219 LONS 114.0011 LATI 2.8753 LON! 306.1768 RSk
LAUNCH DATE APR  4,1985 8aSE AIM  3D2.0 TF  69.142 TTT -153.197  ARRIVAL DATE
LNCH LNCH L-1 N ILP] INJ INg INJ
AZINUTH TIiNE TINE LAT Lone RANGE RT ASC AZMTH TINE
79.00 23 3 s2.e 2033.3  -27.G8 83,78 07 272.%2 104,77 23 S0 45.8
#1.00 23 18 13,9 277¢.0 -28.73 78.90 9T21 272,81 103.18 24 2 27.8
se.00 23 3t a2.0 274,88  -248.81 rs.29 9s27 272.68  101.%% 26 1T 6.4
87,00 3y 30 s2.» 2682, -26,.38 10,77 s28? 272.70 101,12 2¢ 35 15,8
0,00 o 18 2.1 2587, -26,3t €5.27 8396 272,74 100.85 1 1 9.8
$3.00 D 45 7.4 2500.2  -26.38 58.84 (1534 272.70  101.312 1 .26 47,8
118 19,68 2403.0  -26.8% $t.64 282 272.¢8 101,91 1 55 22:¢
1 &Y 30,0 2299.9 28,78 43,98 1886 272.61 103,15 2 25 49.9
2 20 24.9 2198.4 -27.08 36,08 404 272.%2 104,77 2 87 .2
% .9 2093,0 -27.41 28,19 09z 2.4y 106,68 3 27 83.9
3 24 32.1% 1998.4  -27.00 20,58 €719 272.27 108,82 3 57 4v.8
3 84 29,7 1904.1  ~20.22 13.25% €371 272.10 131,13 4 26 13.9
4 22 39.0 1820,1 -28.68 €.34 €052 273,89 113,58 4 52 %9.1
sx ~.00087e av 901444 82 .423878 DAO  25,06684 RAO  95,.630785 Rl 370438.332 LAY
€3 -1.60e421 ECC 972178 SLR  12907.909 TA 4.0000 RCA  8€545.0000 KPD 14.638000 TLP
PLP  20.000000 PFB  8.300000 GNA 196.0432 EPS  -102,89%51 LOM  243.1518 RAD 6552.87 VEL
NSX  -,106815 NSY .899250 NSZ .424244 C3M 1.1064 VIM 2.5977 2AE 127.551 B.7
LATE ~P2.1028 LONE 388.4691 LAYS ~1.3047 LONS 101.2898 LATI 8040 LONI 306.0954 RSH
LAUNCH DATE APR $,1968 BASE AZM  102.0 TF 69.419 TYT -128.338  ARRIVAL DATE
LNCH LNCH L-1 INJ INJ Ny INJ INJ
AZINUTH TIME TIME LAT LONG RANGE RT ASC AZMTH TIME
78.00 23 46 18,1 2874.6  -28.0% 86,08 10111 288.72 102.65 24 34 10.7
81.00 D 0 39.2 2841.4 -27.71 83.68 9582 288,80 100,84 0 48 .6
84.00 D 14 22.0 2797.8  -27.44 80.48 9811 268,86 99,41 1 0 59.%
87,00 o 32 18,5 2739.8 -27.26 r6.27 9586 288,89 98.49 117 5.3
$0.00 D %4 59.9 2666.4 -27.20 70.88 9301 288.90 98.17 1 39 26.3
$3.00 1 22 34.1 2577.4  -27.26 €4.34 8957 288.89 98.49 2 5 31.%
96.00 1 %54 3.7 2476,0  ~-27.44 56,83 8566 288.86 99,41 2 35 19,7
99.00 2 27 59,8 2367.3 -27.7% 48.73 8147 288.80 100.84 3 7 26.8
102.00 3 2 48.3 2256.7 -28.0% 40.38 7723 288.72  102.65 3 4D 25.%
10%.00 3 37 14,6 21486.6 -28.44 32.09 7308 288.62 104.74 4 13 3,1
108.00 4 10 26,4 2045.7  -28.86 24.06 €915 288.48 107,05 4 44 32.2
111,00 4 41 53,8 1949.9 -29.30 16.41 €550 288,31 109.52 S 14 23.5
t114.00 s 11 21,8 1862.0 -29.76 9.19 6215 288.11 112,11 5 42 23.5

28.310600
$v0.00000
10.9%782
.0000

j4¢ 3786
AP 41

PO (8T
TINE
1876.7
1021.8
1758.4
1687.3
1609.0
1524.8
1436.9
1347.4
12%8.9
1173.3
1092.1
1016.3
946.4

28.310600
570.00000
10,95548
.0000
149.4806
APR $ 1

PO CST
TIME
2022.0
1974.3
1917.4
1650.5
17737
1688.1
1595.9
1500.3
1404.2
1310.4
1221.0
1137.3
1060.,0

28.310600
$70.00000
10.935378

.0000
149.%590¢
APR T

PO €8T
Ting
2138.3
2099.0
2049.8
1987.7
1912.7
1825.2
1728.0
1624.9
1520.4
1418.0
1320.4
1229.%
1145,

28.310600
570.00000
10,9527
.0000
149.7252
APR 81

PO C8T
TINE
2199.6
2166,.4
2122.5%
2064.8
1991.4
1902.4
1801.0
1692.3
1581.7
1473.6
1370.7
1274.9
1187.0

racE 23
LON 279.481800
YF8 10s.00000
*Tu 1.9738)3
8. .o000
TTawn 1.0863
965 22 14 1.4
NG 2 NG 2
LAY LONG
~17.8¢ 56.46
-17.80 52,36
-17.78 47.70
-17.73 42.48
-17.72 36.73
-17.73 30.55
-17.78 24.03%
~17.80 17,48
-17.86 10.76
~17.93 4.2%
~18.01 357.97
~18.10 351.99
-18.20 346.36
LON 279.461800
TFB8 108.00000
PTH t.9727%77
B.R .0000
TTAN 3.2762
965 23 @& 1.0
ING 2 INC 2
LaT LONG
-21.84 65.53
-21.77 61.99
-21.72 $7.78
~21.69 52.87
-21.68 47,23
~21.69 40.94
-21.72 3e¢.14
-21.77 27.03
~21 .64 19.82
-21.9% 12.70
-22.00 $.79
~22.09 389.20
~22.19 3s2.97
LON 279.4635800
1F8 108.00000
PTH 1.97214
B8.R .0000
TIAN 4.5182
965 0 3 28,9
ING 2 INC 2
LAY LONC
~24 .60 13.18
~24.5%}3 T10.24
-24.47 6. 959
~24.43 62.0s
~24.42 56,54
~24.43 $0.11
-24 .47 42,93
~24.5%) 35.28
~24 .80 27,44
-24,88 19,668
~24.,78 12.13
~24.08 4,98
~24 .98 338.19
LON 279.461800
TF8 108.00000
PTH 1.97178
B.R .0ooo
TTAN 5.5410
865 1+ % 33.3
ING 2 Ine 2
LAY LONG
~25.88 77.30
-2%.80 Te. 08
~25.74 71.60
-25.70 67,37
-2%.68 61.98
~25.70 55.44
-25.74 47,96
~25.80 39.89
~25.88 51.60
~25.97 23.38
~26.07 15.45
-26.17 .82
-26.27 .85
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DAO  24.83907 RAO  111.90344 RI  369992,195 LAT 285.310600 LON 279.485800
€3 ~1.897537 ECC J972127 SLR 12907.571 TA 4.0000 RCA €345.0000 KPD 14.6380000 TL® 570,00000 TF® 103.00000
SLP 20.000000 PFE  8.300000 &HA 197.0308 EPS  ~89,2138 LOM  243,.1518 RAD €552,87 VEL 10.95263 PTH t.97172
N8N - ,338380 N8Y L83573Y N2 .4180836 C3M 1,1169 VIM 2.5997 A€ 126,950 8.7 .0000 8.R .0000
LATE =3.7035 LONF 380.4236 LATS <-1.2870 LONE 48 &7 LATD  -1.8078 10OMD 30€,3332 R3S 8584 TvAN 8,283
LAUNCH DATS APR  8,1988 BASE AZM 102.0 TF 69.343 TIT ~102.84¢ ARRIVAL DATE APR 9 196S 2 ¢ 32,2
LNCH LNCH L1 INY INJ INJ INJ INY PO CST ING 2 ING 2
AZIMUTH TIME TIME LAY LONG RANGE RT ASC AIMTH TIME TIME LAY LONG
78,00 0 55 34,0 28%0.0 -27.79 84,90 10047 304.9%  103.23 1 43 32.8 2183.0  -25.58 76.16
#1.00 16 .8 2823.0 -27.48 82.37 9911 305.01 101,48 153 87,7 2148.0 -25.47 73.58
84,00 121 0.3 2777.8  -27.21 79.0% 9733 305.07 100,11 2 7 25.7 2102.% -25.41 r0.22
87,00 3 39 24.9 2718.,8  -27.04 T4.78 9504 308.10 99,23 2 24 43.8 2043.6  -2%5.3?7 65.89
$0.00 2 2 18,1 2644.7  -26.98 €9.33 9217 305.11 98.92 2 46 22.8 1969,7 -2%.36 60,47
93.00 2 29 43.% 2556.1 -27.04 62,81 8873 305.10 99,23 312 19.6 1881.1 -25.37 53.96
96.00 3 0 %0.0 245%56,0 -27.21 55,40 8488 305.07  100.11% 3 41 45,9 1781.0 -25%.41 46,57
99.00 3 34 14,9 2348.9  -27.46 47,42 8076 305.01 101,48 4 13 23.9 1673,9  -25.47 38.62
102.00 4 8 3.1 2240.1  -27.79 39,20 7658 304.93 103,23 4 45 51,2 1565.1 -25.55% 30.46
103,00 4 42 28,8 2133,8  -28.17 31,03 7250 304.82 105,28 5 18 o1 1458.5 -25.6) 22.37
108.00 s 15 10,7 2032.1 -28.58 23.1t 6862 304.68  107.54 5 49 2.9 1357.1 -25.73 14,58
111.00 s 46 13.8 1937.6  -29.02 15,58 6502 304.52 109,96 6 18 31,2 1262.6  -25.8)3 7.11
114,00 ¢ 15 20.5 1850.7  ~29.47 8.42 6171 304.32 112.5%2 6 46 11.2 1175.7  -25.93 .12
sx -.5659%4 8Y .727013 82 .38877S DAO  22.8785% RAO 127.89949 R1 370077.246 LAT 28.310600 LON 279,461800
€3 -1,683438 ECC 972358 SLR 12909.088 TA 4.0000 RCA 6345.0000 KPD 14.638000 TLP 570.00000 YFB 105.00000
#L® 20.000000 PFB  8.500000 GHA 198,0164 EPS  =-75,52453 LOM  243,1518 RAD 6552.87 VEL 10.95327 PTH 1.97198
NSX - .580369 NSY .717203 NS2Z .385435 C3M 1.1530 VIM 2.6066 ZAE 126,604 B, T .0000 8.R .0000
LATE -4.9843 LONE .4398 LATS ~1.2713 LONS 75.8816 LATI ~-4.8693 LONI 306.8305 RSM 149.9872 TTAN 6.6219
LAUNCH DATE APR 77,1968 BASE AZM 102.0 TF 68,953 TYT -76.872  ARRIVAL DATE APR 10 1965 3 6 24.9
LNCH LNCH L-1 INJG INJ INJ INY INJ PO CST ING 2 ING 2
AZINUTH TINE TIME LAT LONG RANGE RT ASC AZMTH TIME TINE LAY LONG
78.00 2 20 45,8 2769.8  -26.26 78.73 9706 320.64 196,21 3 6 55.4 2094.8  -23,61 10.2%
81,00 2 34 11.1 2727.1 -25.98 75.63 9539 320,73 104,70 3 19 38.2 20%2.1 -23.%8 €7.09
84.00 2 50 36.1 2674,5 -2%.76 71.79 9333 320.79  103.54 3 35 10.6 1999.8%  ~23.50 63,21
87.00 3 10 28,9 2610.86  -25,63 67.12 9084 320.83  102.82 3 53 57,6 1935.6  -23,46 58.52
90,00 3 33 s4.0 2534.8 -25.88 61.56 8790 320.84 102,57 416 9.7 1859.8  -23.45 $2.98
93.00 4 0 48,8 2448.2 -25.63 55,18 8435 320.83 102.82 4 4y 33,7 1773.2  -23.46 46.58
96,00 4 30 17,8 2353.0 -25.76 48,14 8088 320.79  103.54 S 9 30.8 1678,0 ~23.%0 39.57
99.00 S 1 3.4 22%3.0 -25,98 40.67 7703 320.73 104,70 S 39 4.4 1578.0  -23.5%% 32.14
102.00 3 33 22,0 2181.9 -26.26 33.02 7318 320,64 106,21 6 9 13.9 1476.9  -23,61 24,588
105.00 6 4 83.1 2052.9  -26.%9 28.42 6936 320.53  108.01 639 6.0 1377.9  -23.69 17.03
108,00 & 38 22.8 1958.4  -26,96 18,03 6575 320.39 110.0% 7 8 1.2 1283.4 -23.78 9.74
111,00 T 4 23,9 1870.1 ~27.3¢ 10,95 €238 320.22 112.27 7 35 34.0 1195.1 -23.87 2.79
114.00 T 31 42,2 1788.6  -27.77 4.25 5929 320.01 114,64 8 1 30,8 1113,6  -23.97 356,23
sx -.785391 8Y .5640851 82 .332040 DAO  19,39266 RAO 143,22935 RI 370730.531 LAY 28&.310600 LON 279.481800
€3 -1.85%5482 ECC .972817 SLR 12912.093 TA 4.0000 RCA 6545,0000 KPD 14,.638000 TLP 570.00000 T7F8 103.00000
PLP  20.000000 PF8  8,500000 GHA 199.0021 EPS  <-61,8777 LOM  243.1518 RAD 6552.87 VEL 10.95%434 PTH 1.972458
NSK  -.766948 NSY .852099 N8Z .327074 C3M 1.2047 VIM 2.6165 IAE 126,468 8.7 .0000 B.R .0000
LATE ~-5.9304 LONE 1.4664 LATS -1.2%49 LONS €3.2143 LATI ~-7.6506 LONI 307.5710 RSM 150.1126 TTAN 6. 5622
LAUNCH DATE APR  8,1985 BASE A2M 302.0 TF  e€8.387 TIT ~80.479  ARRIVAL DATE APR 11 1965 4 3 381
LNCH LNCH L-1 INJ INJ INJ INY INJ PO CST ING 2 ING 2
AZIMUTH TINE TINE LAY LONG RANGE RT ASC AZMTH TIME TIME LAY LONG
79,00 3 54 111 2¢38.9  -23.42 e9.78 9192 335,38 110,21 4 38 8.0 1961.9  -20.28 61.72
21,00 4 10 13,0 288¢.0  -23,19 66,08 8991 335.64 108.93 € 5y 19.7 1911.0 -20.20 $7.93
s4.00 4 20 51.3 2%26.3  -23.00 61,71 8738 338,71 107.97 S 10 57.6 1851.3 -20.18 $3.83
e7.00 4 %0 12,1 2487.6  -22.089 56,68 8490 335.74 107,38 531 9.8 1782.6 -20.12 48, 40
s0.00 [BETRETIN 3 2300.1 -22.88 31,00 189 335,76 107,19 $ 53 82,0 1708, -20,12 az. 79
#3.00 s 40 30,7 2298.1 -22.89 4w, T880 338,74 107,38 6 18 45,8 1620.1 -20.12 36,58
*s. 00 ¢« » 33,0 2204.98  -23.00 38.0¢ 7512 338, 7 107,97 6 45 17,8 1529.8 -20.1% 29,00
.00 s 37 3.0 2111.9 23,18 31,11 7188 335.64 108.93 T 12 4.9 1436.9 -20.20 22.99
102.00 T8 e 2019, -23.42 24,08 (31 7] 335,85 110,21 ? 40 26,8 1344.1 -20.26 16,02
108,00 T 38 32,2 1928,8  -23,70 17,13 €453 335,43 111,76 8 7 41.0 1253.9 -20.33 9.18
106,00 s 37,0 1842,8 -24.02 10,39 €128 335,29 113,88 8 33 $9.8 1167.8 -20.41 2.52
111,00 » 29 1,0 1782.4 -24.37 3.903 5819 335,114 115,83 8 59 3.8 1087.4 -20.49 3%6.18
114,00 o 54 33,1 1688.,2 ~24.74 357,80 5537 334,98 117,68 9 22 41,3 1093,2 -20.%58 350,20
(Y -.893048 8Y J366581 82 «254026 DAO  14.71588 RAO 187.72932 RI 372017.324 LAT 28.310600 LON 279.461800
€3 -1.413884 ECC 973471 SLR 12916,371 TA 4.0000 RCA 6545,0000 KPD 14.638000 TLP $70,00000 VFB 105.00000
PLP  20.000000 PFp 8,500000 GMA 199.9877 EPS  -48.3239 LOM  243.1518 RAD 6552.88 VEL 10.95636 PTH 1.97313
NSX - ,902489 N3Y .352288 NS2Z .247852 C3M 1,2892 VIM 2.6269 2AE 126,593 B.7 .0000 B.R .0000
LATE -6,48318 LONE 2.5169 LATS ~1,2384 LONS 50.5820 LATI -9.9917 LONI 308.6158 RSM 1850.2282 TTAN  6,0631
LAUNCH DATE APR  9,1968 BASE AZM 102.0 T1F 67,756 TIT -23.5%6  ARKIVAL DATE APR 12 1965 4 87 32.7
LNCH LNCH L-1 IN INY INJ Ny INJ PO CS8T ING 2 ING 2
AZINUTH TINE TINE LAY LONG RANGE RT ASC AZNTH TIME TIME LAY LONG
78.00 s 28 32,0 2481.4 -19.40 5$9.86 8588 349,62 114,08 € 9 54.3 1806 .4 ~15.7¢ 32.24
8:.00 S 48 49,7 2423.4  -19,20 55,62 8360 349.72 112,96 6 27 13.1 1748.4  -15.71 47,93
84.00 ¢ 7 15.4 2387.9  -19.04 50.84 8103 349.78  112.14 6 46 33,3 1682.9 -15.67 43.10
87,00 ¢ 29 47,0 2285.4 -18.95 45,53 7821 349.82 111.63 T 7 52,3 1610.4 -15.64 3r.rr
90,00 6 %4 11.8 2206.6 -18.92 39.76 518 349,84 111.46 7 30 58.1 1531.6  ~185.6) 31.98
93.00 T 20 5.8 2122.9 -18.9% 33.60 7191 349.82 111,63 7 85 28.5 1447.9 ~135.64 25,83
98.00 7 a6 87,1 2036.4 -19.04 27.1% 6858 349.78 112,14 8 20 53.8 1361.4 -15.67 19,45
99,00 8 14 10,0 1949,3  -18.20 20.66 6522 349.72 112,96 8 46 39.3 1274.3 -15.7% 12.97
102.00 8 41 5.2 1863.6  -19.40 14,16 6193 349.62 114.08 9 12 12.7 1188.6 -15.7¢ 6.54
105.00 9 T 2.7 1781.1 ~19.65 7.80 5078 349.50  115.45 9 37 5.8 1106.1 -15.83 .27
108.00 9 32 34.8 1703.1 -19.93 1.67 5580 349.35 117.04 10 0 57.7 1028.1 -15.90 3%54.24
111.00 9 56 24.3 1630.6 -20.2%5  355.82 5304 349.17  118.83 10 23 34.9 955.6 -15.99  348.%2
114,00 10 18 47,1 1563.8 -2p.58 350.29 5051 348.97  120.78 10 44 50.9 888.8 -16.08 343,13
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®ace 23
a -.076072 BV 148708 82 .180424 DAO 9.23150 RAO 171.44789 RI  374002.320 LAY 28.310800 LON 279.441800
€3 -1,383881 ¥CC SST43RY LA 1PSR1.934 TA 4.0000 RCA €3545.0000 KPD 14.630000 YL# S570.00000 YF® 108.00000
®Le 20.000DD0 PFE  8.500000 CMA  200.9734 EPS  -34.9228 LOM  243.1310 RAD €352.08 VEL  10.95872 Py 1.97387
NN -, 979313 N3Y .131022 W82 133528 (M 1.3079 ViM 2.6362 2AE 127.072 B.Y .0000 8.8 .0000
LATE ~-8,8073 LONE  3,4624 LATS ~1.2213 LONS 37.8806 LAT! -11.0166 LOMN] 310.0284 RS 3150.3304 TTaN S 1207
LAUNCH DATE A"R 10,1988 BASE aZzx  102.0 TF 67,113 TYY 380.300 ARRIVAL DATE APR 13 1968 $ 48 20.2
|
Lhch LNCH L-1 ™ mw Ny LT N PO CST  INC 2 INe 2
AZINUTH Tine TIME LAY LONG RANGE RT ASC AZMTH TIME T1ME LAY LONG
78,00 T 0 39,9 2315.9  ~14.49 49.90 7948 3.04 117,19 7 39 18,8 1640.9 -10.49 42.68
#1.00 Y 20 0.3 2281.8  -14.3t 45,20 7693 3.14 116,10 T 58 22.1 1576.8 -10.44 37.89
#4.00 T 42 435.0 2101.6  -14.17 40.07 Ta10 3.21 115,44 s 19 6.7 1806.6 -10.40 32.71
7,00 s ¢ 13,0 2108.0 -~14.08 34.54 7124 3.28 114,98 o 41 19,9 1431.0 -10.38 27,18 |
90.00 8 30 38.2 2026.1 -14.06 28.69 €814 3.26 114,83 9 4 44.) 1381, ~10.37 21.29
93.00 8 3¢ 32.8 1943.¢ ~14.08 22.61 €494 3.28 114,98 9 28 %56.0 1268.6 -10.38 15,22 i
*¢.00 » 22 28.9 1860.1  -14.17 16.42 6172 3.21 115,44 9 53 26.9 1185.3 -10.40 9.06
99.00 9 40 10,8 1777.7 -14.3% 10.28% 5888 3.14 116,18 10 17 48.2 1102.7 ~10.44 2.94
102,00 10 13 16,2 1698.0 ~14.49 4,20 5549 3.0 117,19 10 41 34.3 1023.0 ~10.49 356,98 |
10%.00 10 37 22.1% 1622.3 -14.72 358,35 s2s¢ 2.92 118.45 11 4 24.4 947.3% -10.56 351.19
108.00 11 0 13.3 1581, ~14.98 352.76€ 4989 2,17 119.91 11 26 4.7 876.5 -10.63 345,71
111,00 11 23 41.0 1466.2 -13.28  347.47 441 2.59 121.%7 11 46 27.2 811.2 -10.7% 340.58
114.00 11 41 42.9 1426.4 -15.%9  342.%50 4514 2.38 123.38 12 5 29.3 751.4 -10.80 335,72
sx -.995156 8Y -.079439 82 .057887 DAO 3.318%¢ RAO 184.%6516 RI 376713.684 LAY 20.310600 LON 279.461800
€3 -1,499270 ECC 975382 SLR  12928.881 TA 4.0000 RCA €%45.0000 KPD 14.638000 TL® 570.00000 YF® 10S.00000
PL®  20.000000 PFB  8.300000 CHA  201.9390 EPS  -231.7680 LOM  243.1518 RAD 6552.80 VEL 10.96166 PTH 1.97509
NSX - . 994273 NSY  -.094035 NSZ .050774 C3M 1.3474 VIM 2.6437 24F 127.979 8.7 .0000 B.R .000D
LATE ~-8.3119 LONE  €.2447 LATS <-1.2043 LONS 25.4034 LATI -13.0915 LONI 311,8292 RSM 150.4166 TTAN 3.7980
LAUNCH DATE APR 13,1968 BASE AZM 102.0 TF  €6.477 TYT 321,997 ARRIVAL DATE APR 14 1965 € 36 43.9
LNCH LNCH L-1 INJ INJ INJ INJ INJ PO CST  INC 2 ING 2
AZINUTH TIME TINE LAY LONG RANGE RT ASC AZMTH TInE TIME Lar LONG
7s.00 s 30 1.8 2147.8 -9.03 40.28% 1291 16.08 119,31 9 5 49.3 1472,8 -4.81 33.26
#1.00 s 51 83,1 207e8.1 -8.8% 35.16 1018 16,18 118,39 9 26 31.2 1403.1 ~4.7% 28.10
se.00 9 15 €.3 2c03.7 -8.72 29.73 €727 16.26 117,68 9 48 30.0 1328.7 -4.71 22.62
s7.00 9 39 24.9 1925.4 -8.64 24.00 6422 16.30 117,22 10 11 30.3 1250.4 ~4.69 16.06
90.00 10 4 28.3 1844 .8 ~8.61 18.08 6108 16.31 117.07 10 35 11,0 1169.6 (1] 10.93
93.00 10 29 43.8 1763.0 ~8.64 12.07 3792 16.30 117.22 10 59 6.5 1068.0 -4.69 a.93
se.00 10 34 48.0 1682.2 -8.72 .08 $480 16,26 117,68 11 22 50.2 $007.2 4.7 350.97
99.00 11 19 313.4 1604.0 ~8.6% .21 $179 16,18 118,35 11 45 37.4 929.0 ~4.75  353.18
102.00 11 42 38.2 13529.8 ~9.03  354.58 4894 16.08 119,31 12 86 7.8 854.6¢ ~4.8 347.56
103,00 12 4 47.0 1460.1 ~9.2%  349.16 4627 15.96 120,50 1229 1.0 765.1 -4.87 3a2.26¢
108.00 12 28 31.0 1395.8 -9.51 344.00 4382 15.80 121.90 12 46 48,0 720.8 ~4.9% 337,28
111.00 12 44 47.0 13372 -9.79 339,31 4159 15,62 123,48 13 T 4.t 662.2 -5.04 332.64
114,00 13 2 3.0 1204.0 -10.10 334,89 3958 15.40 125.22 13 23 60,0 €09.0 -5.13  320.33
sx -.933828 SY ~.2973%¢ 82 ~.048620 DAO  -2,.67211 RAO 197.31828 R1 38011F 26 LAT 28.310600 LON 279.461000
cs -1.421172 €CC 976665 SLR 12937.271 TA 4.,0000 RCA 6354%.D000 KPD 14.6:4000 TL® S70.00000 YF8 105.00000
PLP  20.000000 PFB  8.300000 CHMA  202,9447 EPS -9.209f LOM  243.1818 RAD 6552.09 VEL 10.96522 PTH 1.97639
nsx -.949039 NSY  -.310593 NSZ  -.0534€D (3% 1.3788 VIM 2.6496 ZAE 129.3%9 8.7 .000D B.R .0000
LATE =-5,8323 (LONE  €.7842 LATS ~1.1865 LONS 12,6391 LAT] -13.7644 LONI 313,9774 RSH 150.4649 TIAN  2.13509
LAUNCH DATE APR 12,1985 BASE AZN  302.0 TF  €5.851 TTT 293,035  ARRIVAL CATE APR 15 1963 7 23 40.3
LNCH LNCH L-1 NS INJ Ny INJ INJ 0O €87 NG 2 ING 2
AZINUTH TINE Ting LAY LONGC RANGE RT ASC AZNTH TIME TimE LAY LONG
78.00 ? 57 30.0 1981.0 -3.3¢ 31.03 (1771 29.0) 120,39 10 30 19.0 1306.0 .98 24,14
s1.00 10 20 45.3 1908.93 -3.17 25.57 €382 29.13 119.44 10 82 31.7 1231.8 1.02 18.81 |
s4.00 10 43 12.6 1020.1 -3.04 19.04 8043 29.2¢ 118.74 11 18 40,8 1183, 1.08 12,83 |
s7.00 11 10 18.3 1747.3 -2.9% 13.93 3730 29.2% 118,32 11 39 28.7 1072.3 1.08 6.0
$0.00 11 38 38,9 1888,7 ~2.93 7.9% sS4ty 29.27 118,17 12 ) 21,8 990.7 1.10 .90
s3.00 12 © 3e.9 1504.9 -2.98 2.00 $100 29.2% 118.32 12 27 1.8 909.9 1.09 3%4.98
88,00 12 24 54,3 1508.7 ~3.0a 338,19 a9 29.21 118.74 12 S0 1.0 831.7 1.06 349,18
%9 .00 12 60 5.8 1432.4 =3.17  3%0.4y 512 29.1) 119,44 13 11 37,9 57,4 1.02 343,853
102.00 13 9 34,4 13631 -3.3¢ 348.3) 4248 29.03 120.39 13 32 7.8 €081 .96 330.44
108,00 13 30 11.4 1299.4 ~3.3¢  340.37 4002 20,09 121.58 13 83 50.8 624.4 .80 333,87
100 .00 13 48 83.8 1241.8% ~3.88 335,78 3701 20.73 122.95% 14 9 35,1 568.5 .80 329.07
111,00 1a ¢ 2.8 1189.2 -4.13 331,49 3502 20.%3 124.51 14 28 51,0 s$14.2 .70 324.93
114.00 14 21 43,1 1142.4 -4.64 327,53 3408 28,31 126,23 14 40 45,8 47,4 .60  321.12
(3] -.83715%2 8y -.493787 82 ~.148530 DAO  -8,42474 RAQ 209.94530 RI 304065.508 LAT 28.310800 LON 279.461800
€3 ~1,33008% ECC 978161 SLR  12947,067 TA 4.0000 RCA €548.0000 KPD 14,638000 YL® $70.00000 TF® 108.00000
*LP  20.000000 PFB $.500000 ChaA 203.930) EPS $.08790 LOM  243.1518 RAD 6552,.90 VEL 10.96937 PTn 1.97791
NSX -, 049333 NSY  -.504930 N3Z  ~.152€53 (3N 1.4063 VIN 2.6548 24E 131,208 8.7 .00DD B.R .0000
LATE ~-4.8303 LONE S.0198 LATS ~-1.1882 LONS .2802 LATI -13.7668 LONI 316.3666 RSM 150.5349 TVaAN .3114 |
LAUNCH DATE APR 13,1968 BASE AZWM  102.0 TF 65,238 TYIT 263.609 ARRIVAL DATE APR 16 1965 & 10 6.6 |
LNCH LNCH L-1 ING Ny ING INY INJ PO CSY NG 2 ING 2
AZINUTH TINE TINE LAY LONG RANGE RT ASC AZMTH TIME TIME LAT LONG
78.00 11 23 23.9 1819.9 2.23 22.22 €018 42.11 120.48 11 53 43.7 1144.9 6.5 15.29
01.00 11 48 20.8 1740.3 2.43 16,38 8706 42.23 119.50 12 17 28.9 1065.3 6.58 9.38 i
84.00 12 14 11.6 1657.9 2.57 10.38 5384 42.31 118.78 12 41 49.5 982.9 €.63 3.30
s7.00 12 40 3.8 1574.% 2.68 4.26 s0%9 42.3¢ 118.34 13 6 20.0 899.% 6.66 3s7.18
90.00 13 8 39.8 1492.0 2.69 358,22 4738 42.38 118.19 13 30 31.6 817.0 6.68  3%1.12
93,00 13 30 24.1 1432.1 2.66  352.33 4420 42,36 118,34 13 53 %6.1 737.1 6.66  345.24
96,00 13 53 $3.3 1336.4 2.57 346,71 4136 42.3 116.78 14 16 9.8 661.4 €.63 339.6S5
99.00 14 15 48.8 1266.2 2.43 341.42 3065 42,23 119.50 14 36 $5.0 591.2 €.58 334.42
102.00 14 3¢ .1 1202.1 2.23  336.%2 3619 42.11 120.48 14 56 2.2 827.1 6.51 329.59
105.00 14 84 24.2 1144.3 1.99  332.00 3398 41.97 121.69 15 13 28.4 469.3 6.42 325,17
108.00 15 11 3.6 1092.7 1.7 327.86¢ 3201 41.79 123.10 15 29 16,3 €17.7 6€.33 321,18
111.00 15 26 S.1 1046.9 1.4D0  324.08 3027 41.58 124.70 15 43 32.0 371.9 €.22 317.50

114.00 15 39 37.3 1006.93 1.07 320.62 2874 41,38 126.45 15 56 23.9 331.5 6.30 314.19
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x ~.714878 3y -.850309 82 =+238144 DAO  ~13,45006 RAO 222.€52¢2 RI 388339.65¢ LAT 25,310600 LON 279.461000
(4] ~1.228249 ECC «S79832 SLR  12958.0085 TA 4.0000 RCA €545,0000 KPD 14.638000 TLP 570,00000 YF8 108.00000
PL®  20.000000 PFp 6.5:0000 ChaA 204.9180 €08 17,3699 LOM 243.1510 RAD 6552,90 VEL 10,97400 PTH 1.97982
L1} ~.704944 N3Y 6963 N82 -.24127¢ C3NM 1.4349 VIM 2.8802 24E 133,444 8.7 ,0000 B.R .0000
LATE ~3.3084 LONE 4.9124 LATS -1.1496 LONS 347.7169 LATI -13.0464 LONI 318.0119 RSM 150.566¢ TTAN 1.5600
LAUNCH DATE APR 14,1968 BASE AZM 102.0 TF 64,631 TIT  23a.n8% DAYE PR 17 soes & 58 s2.2
LNCH LNCH L1 NG INJ Ny Ny INJ PO C8T ING 2 ING 2
AZIMUTH TINE VIME LAy LONG RANGE RY ASC AZMTH TIME TIME LAY LONG
7s.00 12 48 38,1t 1687.9 7.45 13.84 8427 55,82 119.72 13 16 44.0 992.9 11.59 6,78
81,00 13 18 46,2 1582.6 7.6?7 7.59 5093 55,65 118.67 13 42 8.0 907.6 11.67 .42
84.00 13 42 51,9 1495.9 7.84 1.28 4784 55,74 117.89 14 T 47,0 820.9 11.74 3%4.02
s7.00 14 9 38.8 1409.8 7.9% 354,96 4418 55.80 117,41 14 33 8.8 734.6 11.78 347.69
90.00 14 38 31,3 1326.,1 7.98 348.04 4093 55,82 117.2% 14 57 37.3 651.1 18,79 341,56
93.00 14 59 37,4 1247.2 7.9% 343.02 3708 55,80 117,41 15 20 44,6 s72.2 11,78 335.76
9e.00 18 22 3.6 1174.4 7.04 337.60 3506 55.74 117,89 15 42 8.0 499.,4 11.74 330,38
99.00 18 43 .8 1106.6 7.67 332.64 3282 55.65 118.67 16 1 35,0 433.6 11.67  325.47
102,00 16 1 32,4 10%0.0 7.45 326,14 3027 55,52 119,72 16 19 2.8 375.0 11.59 321,04
108,00 16 17 83,9 998.5 7.18 324.08 2830 55.36 121,01 16 34 34.4 323.8 11.49 317,09
106.00 16 32 28.4 953.¢ €.87 320.44 2658 55.17 122.50 16 48 19,9 278.6 11.37 313,57
111,00 16 485 15,7 914.5% 6.52 317,16 2510 54,94 124.18 17 0 30.3 235.5 11.2¢ 310,44
114.00 16 56 8.6 880.6 €.16 314.20 2382 54.68 126,01 17 11 17,3 205.6 11.10 307,64
sx -.837071 8y -.784039 82 “+311188 DAO  ~-18.1308% RAO 235.58863 RI 392702,715 LAT 28.310600 LON 279.461800
c3 -1.120714 ECC .981598 SLR 12969,.564 TA 4.0000 RCA 6545,0000 KPD 14.638000 YLP 570.00000 TFB 10S.00000
PLP  20.000000 PFB  8.500000 GHA  205.8016 EPS 29.386%5 LOM 243.1518 RAD 6552.91 VEL 10.97890 PTH 1.98140
NSX ~.52¢124 NSY ~.789864 NSZ ~.315132 C3m 1.4693 VIM 2,6666 2AE 135.920 B.7 .0000 B.R .0000
LATE =-1.9851 LONE 4.4554 LATS ~1.1310 LONS 335.1434 LATI ~11.6125 LONI 321.0653 RSM 150.5814 TTAN 3.2920
LAUNCH DATE APR 15,1965 BASE AZM 102.0 TF  64.051 TTT 204.878 ARRIVAL DATE APR 18 1965 9 44 32.4
LNCH LNCH L-1 INJ INJ ING INJ INY PO CST ING 2 ING 2
AZINMUTH TIME TIME LAY LONG RANGE RT ASC AZMTH TINE TIME LAT LONG
78.00 14 13 42.9 1528.9 12.06 5.99 4887 69.34 118.29 14 39 131.8 853.9 15.97 358,658
81,00 14 42 32.2 1437.3 12.33 359.29 4529 69,48 117,12 15 6 29.5 762.3 16.08 353,06
84,00 15 11 13,8 1345.5 12.53 352,59 4170 69,58 116,24 15 33 38.9 670.5% 16.16 345.09
87,00 15 39 2.7 1255.9 12,65 346.05% 3821 69,65 115,70 15 59 58,8 580.9 16.21 338.52
90.00 16 5 16,8 1171.2 12.69 339.88 3492 69,67 115,52 16 24 48.0 496.2 16.23 332.350
93.00 16 29 21.3 1093.4 12.65 334.12 3190 69,65 115,70 16 47 34.7 418.4 16,21 326.54
9¢.00 16 50 55,2 1024.0 12,53 328.94 2921 69.58 116,24 17 T 59.1 349.0 16.16 321.44
99.00 17 9 52.4 963.3 12.33 324.34 2687 69.48 117,12 17 25 55.7 288.3 16.08 316.91
102.00 17 26 19,3 911.0 12.06 320.29 2486 69,34 118,29 17 41 30.3 236.0 15.97 312.98
105.00 17 40 29.8 866,53 11.74 316.74 2316 69.16 119.71 17 54 56,3 191.5 15.84 309.5%1
108.00 17 52 41.4 828.7 11,38 313.63 217t 68,94 121,34 18 6 30,1 153.7 15.70 306.53
111,00 16 3 12.1 796.7 10,99 310.87 2050 68,69 123,15 18 16 28.8 t21.7 15,854 303.93
114,00 18 12 10.2 769.5 10,57 308.42 1948 68.40 125,10 16 25 7.8 94.5 15.37 301.68
sx -.335837 Sy ~.066761 82 =.388700 DAO =-21.63547 RAO 248.82054 Rl 396760,973 LAT £8.310600 LON 279.463800
c3 -~1.035419 ECC 2983327 SLR  12980.880 TA 4.0000 RCA 6545.0000 KPD 14.638000 YLP 570.00000 TF® 10%.00000
PLP  20,000000 PF8  8.500000 GCHA 206.8873 EPS 41.2160 LOM 243.1518 RAD 6552.92 VEL 10.98368 PTH 1.98317
NS X -.324493 NSY -.069919 NS2 -.371410 C3M 1.5120 VIM 2.6746 2AE 136,393 8.7 .0000 B.R .0000
LATE ~.5098 LONE 3.8720 LATS -1.1125 (ONS 322.5553 LATI ~-9.5758 LONI 322.8562 RSM 150.5810 TTAN 47361
LAUNCH DATE APR 16,1988 BASE AZM 102.0 T €3.%52% TTT 176,573 ARRIVAL DATE APR 19 1965 10 33 23.8
LNCH LNCH L-1 INJ INJ INY INJ INJ PO CST ING 2 ING 2
AZINUTH TImE TINE LAT LONG RANGE RT ASC AZMTH TIME TIME LAY LONG
r8.00 15 3¢ 7.0 1409.2 15,83 359,01 4422 83,50 116,48 18 59 3.2 7342 19.48 3%1.39
s1.00 16 7 1t.8 1310,8 16,18 381,80 4038 83,66 115,14 16 29 2.3 635.8 19,60 344.07
84,00 16 37 4t 1212, 16,40 344,88 3653 83,78 114,12 16 57 %48.6 837.6 19.70 336,06
e7.00 17 & 83,1 1118.9 16,35 337,83 3289 83.88 113,480 17 2% 30.0 “3.9 19.77 329.99
*0.00 1T 33y 32,0 1032.8 16,61 331,83 2954 83.88 113,26 1T SC 44.8 3s7.e 19.79 323,87
3,00 1Y ST 4.7 9%6¢.8 16,88 325.90 2638 83,85 113,40 16 13 6,2 281.8 19.77 31,08
*e.00 te 17 27,8 9.1 16,40 321,01 2408 83,78 114,12 18 32 10.9 216,14 19.70 313,24
$s.00 10 34 32.1 36,4 16,15 316,84 2194 83,66 118,14 10 48 20,5 161,4 19.60 308.12
102,00 18 48 43.4 9.3 15.83 313,31 2021 83,50 116,48 19 1 54,7 116,3 19.46 305.69
108,00 19 0 23.4 754.4 15,45 310,32 1879 83,30 118.08 19 13 2.8 79.4 19,30 302.81
108,00 19 10 14,1t v2e.2 15.02 307,75 1764 83,06 119,90 19 22 18,3 49.2 19.12 300,40
111,00 19 19 24,1t €99.3 14,87 305,53 1670 82,77 121.87 19 30 3.4 24.3 18.92 298.34
114,00 19 23 10,0 ers .7 14.09 303,57 1593 82,48 123,98 19 36 36,7 3.7 18.72 296,57
ax ~.122092 SY -.908234 82 ~.40699%5 DAO ~24.01621 RAO 262.31865 RI 400194.461 LAT 28,310600 LON 279.461800
<3 -.923095 ECC «984830 SLR  12990.716 TA 4.0000 RCA €548,0000 KPD 14,638000 TYLP 570,00000 TF8 10%.00000
PL®  20.000000 PFB 8.300000 GHA 207,8729 €PS 52,6190 LOM 243.1518 RAD 6552,92 VEL 10,98784 PTH 1.98470
NS X ~.110970 NSY -.905975 NS2 ~.408527 C3NM 1.5607 VIM 2.6837 2AE 140,579 B.Y .0000 B.R .0000
LATE +9652 LONE 2.6136 LATS -1.0944 LONS 309,9533 LATI =7.1648 LONI 323.9478 RSM 150,5676 TTAN 8.7994
LAUNCH DATE APR 17,1988 BASE A2M 102,0 TF 63,110 TTT 149,617 ARRIVAL DATE APR 20 1965 31 23 18.3
LNCH LNCH L-1 ING INJ INY INJ INJ PO CST ING 2 ING 2
AZINUTH TIME TIME LAY LONG RANGE RT ASC AZMTH TIME TIME LAY LONG
ve.00 16 52 26.8 1319.0 18.49 383,58 4071 97.81 114,76 17 14 25.6 644.0 21.07 345.70
e1.00 17 28 51.1 1212.9 18.88 345.83 3656 97.99 113,22 17 46 4.0 537.9 22.04 337,84
84,00 17 88 28.3 1108.5% 19,19 338,22 3249 98.13 112,02 18 16 56,7 433.5 22.17 330,15
87.00 18 28 59.7 1010,2 19.38 331.07 2866 98,21 111,25 18 45 49.9 33s8.2 22.26 322.94
$0.00 18 56 12,1 922.3 19.45 324.64 2528 98,24 110,98 19 11 34.4 247.3 22.29 3t6.50
93,00 19 t9 18.3 847.7 19,38 319,13 223s 98.21 111,25 19 33 26.0 172.7 22.26 311.01
96,00 19 38 10.0 787.0 19.19 314.58 2000 98.13 112.02 19 51 16.9 112.0 22.17 306,50
99.00 19 53 11.4 738.9 18.88 310.88 1814 97,99 113.22 20 5 30.2 63,9 22.04 302.89
102.00 20 5 2.9 701.2 18.49 307.88 1670 97,81 114.76 20 16 44,1 26.2 1.87 300.00
104,68 20 13 29,1 €74.7 18.10 305.67 1568 97.61 116.36 20 24 43.8 -.3 21.69  297.92
104,00 COAST TIME LESS THAN .0000
111.00 COAST TIME LESS THAN .0000
114,00 COAST TIME LESS THAN .0000
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(1} +093980 8Y -.000217 82 ~.423390 DAC  -P3.17536 RAO P2735.960%8 R! 402694.719 LAV
3 -.740122 €CC «98784Y SLR 13010.488 T4 4.0000 ACA €345,0000 %P0 14.830000 TLP
SL®  20.000000 PFS  8.300000 CHA  208,.8588 EPS 4.2207 LON  243.1%18 RAD €592.94 vEL
133 +104493 NAY - 098740 N32 - 4258350 C3M 1.7432 Vi 2.7178 2A€ 143,403 8.7
Lave 2.37359 (LONE 1.3831 LATS -~1.0768 LONS 207,3400 (AT! ~4,.2897 LONJ 325.3418 RSH
LAUNCH DAYE ARR 19,1983 BASE A2M tD2.0 T 81,197 TIT 122.048 ARRIVAL DATE
LNCH LNCH L1 189 1LY INJ INg Ny
AZINUTH TINE Ting LAY LONG RANGE RT ASC AINTH TInE
7s .00 17 57 3.1 1201.1 19.56 381,24 3924 112.50 113,98 19 18 24.3
ot.00 18 32 1.9 1170.0 20.02 343.14 3490 112.70 112.2¢ 18 5 31,9
#4.00 19 & 7.2 1060.9 20,38 338,21 3064 112.86 110.93 19 23 40.12
s7.00 19 37 44,1 959.,1 20.62 327.80 2668 112,95 110,06 19 53 43,2
90.00 20 S 21.0 889.9 20.70 321.28 2321 112,98 109.7¢ 20 19 5D.9
*3.00 20 28 2.7 798 .8 20.62 315,07 2037 112,95 110,06 20 41 19.3
9¢.00 20 4% 49.0 T39.¢ 20.38 311.%6¢ 1018 112,06 110,93 20 S8 8.3
99.00 20 39 22.2 €96.0 20.02 308.19 1648 112.70 112.26 21 10 s8.1
100,92 21 € 317.0 €74.0 19.73 306,42 ‘1563 112.58 113.31 21 17 31.0
103.00 COAST TIME LESS THAN . 0000
108.00 COASY TINE LESS THAN .0000
111.00 COASY TIME LESS THAN .0000
114,00 COAST TIME LESS THAN .0000
sx -303299 8Y -.853404 82 =.423923 DAO -25.082%2 RAO 289.56515 Rl 4D4018.648 LAT
(] ~.T14784 ECC .9882€3 SLR  13013,192 TA 4.00D0 RCA €345.0000 KPD 14.638000 TLP
PL® 20.000000 ®F8  9.500000 CHA  209.8442 EPS 75.5D81 LOM  243,1518 RAD 6552.94 VEL
NSX 2312998 NSY - 850151 NSZ - 423412 C3N 1.7780 Vin 2.7239 24 144,293 8.7
LATE  3.6805 LONE 359.9768 LATS -1.0597 LONS 284.7229 (ATI -2.0860 LONI 324.7165 RSM
LAUNCH DATE APR 19,1965 BASE AZn  1p2.0 TF 61,229 T 98.438 ARRIVAL DATE
LNCH LNCH L-1 INJ INJ INJ INJ INJ
AZINUTH TIME TIME LAY LONG RANGE RT asC AZMTH TIME
78.00 18 43 311.9 1289.7 19.32 381,77 3957 126.12 114,14 19 6 41.8
#1.00 19 19 55.¢ 1179.4 19.77  343.73 3526 126.32 112.48 19 39 35.1
#4.00 19 53 46.8 $1071.0 20.13 335,88 3103 126.48 111,47 20 11 37,6
s7.00 20 2% 12.6 969.8 20.36  328.49 2709 126.57 110.32 20 41 22.4
90.00 20 52 45.4 860.8 20.48 323,99 2364 126.60 110,02 21 7 26,2
$3.00 21 38 31.2 807.3 2D.38 316.56 2078 126.57 110.32 21 28 58.5
96.00 2% 33 28.3 749.3 20.13 312.2% 1858 126,48 111.17 21 43 37.8
99.00 21 a7 13,9 708.3 19.77  3pe.ve 1604 126,32 112,48 21 S9 1.2
101.72 21 se 5s.7 €74.6 19.37  306.30 1566 126,14 113.97 22 & 10.3
10%.00 COAST TIME LESS THAN .0000
10s.00 COAST TIME LESS THAN .0p0D
111.00 COASY TIME LESS THAN 0000
114,00 COAST TIME LESS THAN .0DD0
x 497750 SY -.767943 82 ~.4D3119 DAC  -23.77332 RAO 3D2.94961 RI 404014.754 LAT
c3 -.0%4789 ECC -005983 SLR  12998.144 TA 4.0000 RCA  63435.D0000 XPD  14,.638000 TLP
PP 20, O PFE 8.3 CHA  21D,8299 EPS 86,7281 LOM  243,1%18 RAD €552.93 VEL
(T3] -508473 NSY  -.782968 NSZ - 401702 C3M 1,649 VIN 2.6995 24t 143,460 8.7
LaTE 4.7765 LONE 350.5803 LAYS ~-1.0430 LONS 272.1088 LATI =.4487 LONI 322.3761 RSN
LAUNCK DATE APR  20,19eS BASE AZM 102.p TF 83,598 TYT  ve.200 ARRIVAL DAYE
LNCH LNCH L-1 ™y I~y NS INJ Ny
ATZINMUTH TImE TInE LAY LONG RANGE AZMTH TINE
78.00 19 17 12,7 1341.3 17.88 384,94 ase 118,22 19 39 34.0
e1.00 19 S0 s.e 18.23 347,31 349 113,72 20 10 43.3
sa.00 20 22 1.9 19,83 339,81 34 112.57 20 a1 9.6
e7.00 20 s2 27,3 18.72 332,73 2969 111,03 21 9 43,8
*6.00 21 19 32.3 19.7 326,34 2629 111,98 21 38 21,8
*3.00 23 42 43.9 18.72 320.80 2339 111,83 21 SY 20.0
ss.00 2z 1 37,8 18,93 318,38 2099 112.57 22 13 29.9
s9.00 22 17 28,7 18.2) 312,38 1807 113.72 22 30 9.4
102,00 22 29 ¢9.0 17,08  309.24 1756 118,22 22 43 s2.98
103,00 22 39 2.9 17,41 308.88 1637 118,97 22 51 13,2
107,10 22 4% 29.3 17.07 308,10 1569 138,10 118,33 22 8¢ 43,7
111,00 COAST TIME LESS THAN .0000
114,00 COAST TIME LESS THaN .0oop
* 889883 sY ~.847201 82 ~.383850 DAO  ~21,33682 RAO 315,90661 R} 402€639.758 LAY
<3 ~.910344 ECC «983052 SLR  12992.171 TA 4.0000 RCA  €3435.0000 XPD 14.638000 TL®
®L*®  20,.000000 PFp $.500000 ChA 211.8185 EPS 97.9812 LOM 243.1518 RAD 6552.92 vEL
N3x «877438 NSY ~.64D590 NS2 ~.361388 C3N 1.6307 VIN 2.6967 ZAE 143,181 8.7
LavE S.6784 LONE 337.2598 LATS <-1.0264 LONS 259.4933 LAT! 1.2157 LONI 320.6339 RSK
LAUNCH DATE APR 21,1968 BASE AN 1D2.D T1F 63,630 TYT  56.810  ARRIVAL DATE
LNCH LNCH L1 Ny NG INJ INJ INJ
AZINUTH TimE TINE LAY LONG RANGE RY ASC AZMTH TIME
7s.00 19 37 3s.7 1438.3 14,93 .74 4535 150,81 116,97 20 1 4.0
821,00 20 8 12.0 13411 15,25 353,63 4158 150,97 115,67 20 30 33.1
s4.00 20 38 22.0 1244.8 15.50  346.59 3rrY 151.09 114.69 20 55 6.3
87.00 21 ? 0.6 1151.7 15.65 339,83 316 151,16 114.07 21 26 22.3
0.00 2% 33 &5.7 1063.9 15.70 333,58 3pes 151,19 113,86 21 51 31.8
93.00 21 SY 29.2 989.3 15.65 327,90 27858 151,16 114.07 22 13 s8.4
96,00 22 18 3.7 923.0 15.50 322,94 2529 151.09 114.69 22 33 26.7
99.00 22 33 32.3 867.0 15,25  3198.68 2313 150,97 115.67 22 49 59.3
102.00 22 50 12.0 820.¢ 14.93 315,03 2134 150.81 116,87 23 3 s2.5%
108.00 23y 2 2v.0 782.0 14,55 311,92 1966 150,60 118,53 23 15 29.0
108.00 23 12 2.2 750.2 14.13  309.23 1865 150,36 120.30 23 25 12.4
t11.00 23 21 20,2 723.9 13.68 306.89 1766 150.07 122.23 23 33 24.1
114.00 23 28 39.9 702.0 13.20 3pa.83 1684 149.7% 124.30 23 40 22.0

PacE

t 24

28,310600 LON 279.481000
$10.00000 YFS 109.00000
10.99639 P 1.98778
.0000 8.R .0000
150.5439 TviaN S. 4814
APR 21 198S 1P 13 47,8
0 C8Y NG 2 ING 2
TINE Lav LONG
€06.1 22.81 3es.28
4935.0 23.03 33s8.03
3es8.9 23.20 327.01
284,1 23.31 319.58
196.9 23.38 313.01%
121.6 23.3% 307,61
€4.4 23.20 303.36
21.0 23.0% 300.08
-1.0 22.89 298.39
28.310600 LON 279.461800
$70.00000 YFB 105.00000
10.99734 PTH 1.98819
.0000 B.R .0000
$50.5129 TTAN  6.735¢
AFR 22 1965 13 4 T.8
PO (ST NG 2 ING 2
TIinE LAY LONG
614.7 22.60  343.81
504.4 22.01 335,63
396.0 22.98 327.68
294.8 23.30 320.26
205.8 23.13 313.74
132.3 23.10 30e.33
4.8 22.98 304.03
30.3 22.01 300.70
-.4 22.62 298.33
28.310600 LON 279.4831800
$70.00000 YF8 10S5.00000D
10.99099 PTH 1.98588
.0000 B.R .0000
150,.4778  TYaN $.6669
APR 23 1963 13 33 38,4
0 CST NG 2 NG 2
TINE LAY LONG
666.3 21.29 34T.12
$81.9 21.48 339,39
4590.9 21.60 331,81
361.8 21.¢9 3za. ¢
274.2 21,7y sis.2v
199.2 21.68 1z.vs
137.4 21.60 308,16
8r.9 21.48 304,43
4.3 21.29 30y.42
17,4 23.09 290.90
-.6 20.94¢ 297,83
28.310600 LON 278.461000
$70.00000 TF8 105.00000
10.9804¢ PTH 1.90494
.0000 B.R .0000
$150.44D08 TTAN 6.3139
APR 24 1965 14 41 39.8
PO (8T NG 2 ING 2
TINE LAY LONG
763.3 18.64 3s3.18
666, 1 18.78  345.98
569.5 18.89 33s.87
476.7 18.96 332.07
390.9 18.98 325.77
314.3 18.96  320.13
248.0 18.89 315.22
192.0 18.78 311.03
145.4 18.64 307.48
107.0 18.4Y 304,49
5.2 18.29 301.98
48.9 18.09 299.78
2r.0 17.87 297.90



JPL TR 32-503

EARTH—MOON TRAJECTORIES. 19’

ax 012871 8y ~.495288 82 ~.307310 DAO <~17,.09721 RAO 3}
(4] -.994084 ECC L903478 SLR  12983.172 T4 4.0000 RCA ¢
PLP  20,000000 PFR 9.%500000 SHA  212.8012 EPS 109.3556 LOM
L1} 818878 NSY -.487094 NS2  -,304148 C(3M 1.59852 VImM
Lave €.3258 LONE 396,1064 LATS ~-1.0094 LONS 246,087 LATI
LAUNCH DATE APR 22,1963 RASE AZM  102.0 T g4 180
LNCH LNCH L-1 N ING INJ
AZIMUTH TIME TIME LAY LONG RANGE RY ASC
78.00 19 30 S4.6 1558.7 11.09 T.70 5003 162,60
83,00 20 19 23,1 1468.,3 11.36 1.08 4649 162.74
84,00 20 47 47,8 1377.,3 11,56  354.48% 4293 162.85
87,00 21 18 28,7 1268.3 11,68 347,98 3947 162.91
90,00 21 4t 36,0 1203.0 11.73 341,77 3618 162,93
93.00 22 8 44,3 1125.8 19.68 336,02 3316 162,91
9¢,00 22 27 29.3 1088.8 11,56  330.80 3048 162,85
99.00 22 46 43,3 994.2 11,36 326,13 2806 162.74
102,00 23 3 30.9 940.9 11.08 322.00 2602 162.60
108,00 23 18 4.2 8951 10.77  318.38 2427 162.41
108.00 23 30 39.4 836.1 10.40  315.14 2218 162,19
111,00 23 41 33.2 823.0 10.0C 312,29 2153 161.93
114,00 23 51 1.8 794.7 9.58 309,74 2046 161,64
sx 918771 8Y -.317138 82 ~.235123 DAO ~13.598%0 RAC 3
c3 -1.096691 ECC .981993 SLR 12972,146 TA 4.000C RCA 6
PLP  20.000000 FFB 8.500000 GNA  213.7868 EPS 120.9367 LOM
LY 923048 NSY -.307521 NS2Z  ~.231113 C3M 1.5441 VIM
LATE 6.6802 LONE 355,1986 LATS -.9917 LON& 234.2859 LATI
LAUNCH DATE APR 23,1965 BASE AR 102.0 TF 64,711
LNCH LNCH t-1 ING Ny INJ
AZ1IMUTH TINE TIME LAY LONG RANGE RT ASC
78.00 20 0 11.8 1694.3 6.55 15.30 5510 174.06
s1.00 20 26 48.0 1609. 8 6.78 9.12 5199 174,21
04,00 20 53 43.0 1523,6 €.9% 2.82 4862 174,31
87.00 21 20 23.0 1437.7 7.66  3%6.5% 4527 174.36
90.00 2) 46 13.0 135%4,3 7.0  350.44 4202 174,38
93.00 22 10 41.6¢ 1278.2 7.0€ 344,62 3897 174,36
9¢ .00 22 33 24.7 1202.1 6.95 339,17 3614 174,31
99.00 22 %4 8.3 1135,7 ¢.7¢8 334.16 3356 174,21
102.00 23 12 47,8 1076.4 €.55 329.6C 330 174,08
105,00 23 29 26.7 1024, €.27 328,40 2930 173,92
108,00 23 44 13,8 978.3 5.98 321,77 2758 173.7¢
111,00 o 118.3 938.4 5.60 318.42 2603 173,46
114.00 0 12 %2.6 9063.7 5.23 318,3¢ 2¢72 173,22
sx 9801543 8Y -.119189 82 ~.149558 DAC -8.60133 RAO 3
c3 -~1.209382 £CC 900142 SLR 129€0.034 TA 4.000C RCA 6
PLP  20.000000 PFB 6.500000 GHA  214.772% EFS 132.8072 LOM
NS X .983518 NSY ~.108343 NSZ ~. 144755 C3M 1.4822 VIM
LATE €.7071 LONE 354.5999 LATS  -.9729 LONS 221,685%5 LATI
LAUNCH DATE APR 24,1985 BASE AIM 102.0C TF 65,293
LNCH LNCK Lt-1 INJ INJ INJ
AZINUTH TINE TIME LAt LONG RANCE RT ASC
7s.00 20 T 16,2 1640.8¢ 1,81 23.38 s09¢ 185.%¢0
91.00 20 32 12.7 1761.4 t.72 17,88 s70¢ 185,62
#4.00 20 37 49,2 1679, ¢ 1.87 11,88 5467 188,70
87.00 21 23 39.0 159¢,2 1.9¢ 8.40 S142 185,75
80,00 23 4t 11,7 1913.7 1.9¢ 389,44 402? 182,77
3,00 2 13 87.¢ 1433,7 1.9¢ 383,88 4513 188,78
96,00 22 37 30,9 1387, 0 1.87 347,91 a2:zcC 104.7¢C
99.00 22 se 32.¢ 1287.% 1.72 342,50 3940 18%.¢€2
102.00 23 10 %2.8 1222.0 1.%1 337,68 369¢ 185,50
103,00 23 38 26,1 t164,8 1.2¢ 333,0¢ RYR{S 188,38
108,00 23 4% 18,0 1112.3 .96 328.90 21? 185.17
111,00 0 te 24,1 1066.0 .68 32s.07 3101 184,95
114,00 0 28 7.0 1028.1 31 321.5¢ 2946 184,71
ax 994488 8Y .090318 82 ~.083811 DAO ~3.08485 RAO
(4] ~1.323880 ECC 9782868 SLR  12947,751 TA 4.0000 RCA €
PL®  20.000000 PFB 8.500000 GMA  215.7581 EPS 145.0170 LOM
NS X 993608 NSY .102007 NSZ  ~.,048345 C3M 1.4143 VIM
LATE $.3797 LONE 38%4.3¢83 LATS ~.9526 LONS 209.0798 LAT]
LAUNCH DATE APR 25,1965 BASE AN 102.0 TF 65,889
LNCH LNCH L-1 Ny ING INJ
AZINUTH TINE TIME LAY LONG RANGE RY ASC
76.00 20 13 19,1 1995.3 ~3.88% 31.81 €700 197,11
®1.00 20 3¢ 41,6 1921.0 -3.66 26.37 6408 197,22
84.00 21 1 5.3 1842,9 -3.52 20.66 6103 197,30
87,00 21 26 8.7 1762.2 -3.44 14,76 5788 197,34
90.00 21 51 25.8 1680.8 -3.41 8.78 5471 197,36
93.00 22 18 27.3 1599.8 ~3.44 2.83 5158 197.34
9¢.00 22 40 47.0 1521.4 -3.52 357,01 4855 197.30
99.00 23 4 1.9 1447.0 -3.66 351.42 4569 197,22
102.00 23 2% 85.8 1377.4 -3.88 346.11 4301 197.11
105,00 23 48 18.1 $313.4 -4.08 341.13 4056 196.97
108.00 0 ¢ 2.2 1255.2 -4.38 336.49 3834 196.80
111.00 0 26 17.4 1202.6 -4.65 332.19 3634 196,60
114,00 0 42 4.3 1155.5 -4.97 328.20 3456 196,38

28.63730
545,0000
243.1518

2.6901
2.61%8
T 3
INJ
AZMTH
110,65
117,51
116,66
116,13
118,98
116,13
116,66
117,51
118,68
120.04
121.65
123,43
125,38

40.95651
$45.000¢C
243.1518

2.6806
3.7733
T 18
INJ
AZMTH
119.91
118.87
118.11
117.64
117,48
117.64
118.11
118.87%
118,91
121.1€
122.6€
124,32
12€.13

53.07644
%4%,0000
243.181¢
2.6690
4,6897
TTY -349

INJ

AZNTR
120.%2
119,32
118,82
118.3¢
118,23
116,29
118,83
119.3¢
120.5%¢2
121.7%2
123.13
124,72
126,46

$.18945
45,0000
243,1518

2,6563
5.3831
TIT -329

INY
AZMTH
120.33
119.39
118.69
118.27
118.12
118.27
118.69
119.39
120.33
121.51
122,89
124 .45
126.17

LY

kPO
RAOD
2AE

€582
142,

399965,137
14,630000

.92
407

LONT 318.5721

Iy
o3

20
20
21
21
22
2z
22
23
23
23
23
23
24

Rl
KPD
RAD
ZAE
LONT
.659

RI
KPD
RAD
A€
LON]
.701

20
21
21
21
2z
22
23
23
23
22
24

L3

kPO
RAD
ZAE

amer
ARRI

INJ
TIME

6552
1431,

ARR1

INy
TIME
28
53
12
44
L
3
53
13
3c
46

882
139.

ARR]

INJ
TINE
37
1
23
$0
14
37
[}
21
aC
5y
13
32
4%

6552
137.

VAL

53.3%
51.3
44 .8
54.0
39.7
30.1
5.1
17.8
11.8
55.4
55.%
16.1
16.2

396174.594
14.63800C

.91
19¢€

316.3309

VAL

26.8

3.9
44.2
3o.e
31.€
53.8
56.3

391552.547
14,638000

1
89¢

314.0378

VAL

s6.¢
34,1
40.¢
15,2
28.,¢
$1,2
8. ¢

.z
18.2
50, ¢
48,2
10,1
12.1

386463.199
14.€638000

.89
687

LONS 311.8137

.264

20
21
21
21
22
22
23
23
23
24

[

o

1

ARR]

Ny

TIME
46
8
3
55
19
43
(3
28
48
8
29
46
1

VAL

34.4
42.7
48.2

N oW
» O

"o
~N - N ® >N

~
Q
O s 0O W eED =0

-
©

LAY
e
VEL
e.v
RSM

UaTE

LAY
TLP
VEL
B.Y
RSm
DATE

LAY
TLF
VEL
B.Y
R3¥
DATE

LAY
e
VEL
.7
RSM
DATE

PAGE 29
28.310600 LON 279.401800
$70,.00000 TFO 103.00000
10.9846¢ PTH 1.98381
.0000 B.R .0000
150.4061 TTAN S.v097
AFR  Z5 i9es i3 Zs 11.8
PO (ST ING 2 ING 2
TIME LAY LONG
2e3.? 15,06 .42
793.3 15.17 383,72
T02.3 18,26 Jav,02
613.3 15,31 340.48
528.8 15,33 334.29
450.8 15.31 328.5%
380,80 15.2¢ 323.37
319.2 15,17 318.7¢
265.9 18.06 314,72
220.1 14.92 311.18
181,14 14.77 308.10
148.0 14,60 305.40
119.7 14.42 303.03
28.310600 LON 279.461800
$70.00000 TF@ 10%.00000
10,9799¢ PTH 1.98182
.0000 B.R .0000
150.3764 TYTAN 4.8887
APR 26 19635 1€ 13 24.4
PO CSTY ING 2 ING 2
TIME LAT LONG
101%.3 16.72 8.2%
934.8 10.82 1.9¢
846.86 10.8¢ 355,63
r62.7 10.92 349.33
€79.3 10.94 343.21
600.2 10.92 337.3¢
s27.1 10.8¢% 331.90
460.7 10.82 327.02
401 .4 10.72 322.5¢
349.1 10.61 318.53
30,2 10.48 314.9¢
263.¢ 10.34 311,73
228.7 10.19 308.85
28.310600 LON 279.4¢1800
$r0.0000C YFE 10%.0000C
10.9748% FTH 1.97996
.0000 B.R .0000
150.35%0 TVAN 3.8014
APR 27 1965 1¢ 87 49,3
PO CoY ING 2 ING 2
TINE LAt LONG
1185.6 $.80 16,44
108€. ¢ s.882 10.5¢
1004.4 $.94 4.8
921.¢& s.97 3se.40
83e.? S.89 382,38
T52.7 $.87 Jag 47
68z.9 $.9¢ J40.02¢
€1z.2 §.8¢ 335,60
$47.86 5,00 320,72
489.5% 5.74 32¢. .27
437, .60 3z22.20
381.0 5.48 3i1s8.5¢C
350.1 5.35 318,14
20.310600 LON 279.461800
370.00000 TF8 108.,00000
10.96968 PTH 1.97802
.0000 B.R 0000
150.3450 TYYaAN 2.7161
APR 20 1965 17 42 12.6
PO C8T ING 2 ING 2
TIME LAT LONGC
1320.3 46 24.92
1246.0 .53 19,41
1167.9 .50 13.65
1087.2 «61 T.r2
1005.6 .62 1.73
924.8 .61 3ss5.79
846.4 .58 3s50.00
172.0 .53 344.46
r02.4 <46 339.22
6€38.4 .38 334.33
580.2 .29 329.80
§27.6 .18 325.63
480.9% .07 321.79



R 32-503

EARTH—MOON TRAJECTORIES. 1965

t‘T

.

L L) .932473 &Y -300080 82 047738 DAO 2.73622 RO 17.52004 RI  381310.024
cy ~1.432182 €CC 076484 SLA  1P93E.DI0 TA 4.0000 RCA  €345.0000 KPD 14,.638000
*L® 20.000000 ¥ $.3500000 Cua 218.7437 EPg 157,5835 (OM 243,151 RAD 552.09
L1133 948310 WsyY 312781 NS2 083632 TN 1.344%8 VIM 2.6433 2AE 135,358
LAYE 3.8857 LONE 354.4358 (ATS ~.9308 LONS 196.4823 (ATI $.74Dt LONI 309,.7782
LAUNCH DAYE APR 28,1968 8ASE A2M  j02.0 TF 66,501 TTT -300.433 ARRIVAL
LNCH LNCH L-1 LX) Ny INg Ny LY
A2INUTH TimE Tint LAY LONG RANCE RT ASC AZNTH TImE
78.00 20 19 14.2 2188.3 -9.33 40,78 7326 209.19 119.23 20 55 10,8
81.00 20 41 2.8 20871 ~9.14 35.67 T053 209.29 118.27 21 15 49.9
se.00 21 4 13.9 2012.8 -9.01 30.28 €763 209.37 117,88 21 37 46.7
»v.00 21 20 31.2 193¢.8 -8.92 24.53 6458 209,41 117,13 22 D as.8
0,00 21 53 32,2 1853.8 ~8.90 18.61 6144 209.42 116,99 22 24 26.0
#3.00 22 19 as.® 1772.1 ~8.92 12.59 ss28 209,41 117,13 22 48 22.0
*8.00 22 43 35,8 1691.3 -$.0% €.60 8518 209.37 117.56 23 12 6.9
99.00 23 8 23.t 1613.0 -~9.14 .72 s214 209,29 118.27 23 35 16,1¢
102,00 23 31 5p.S 1538.8 -3.33 335.0% 4928 209.19 119.23 23 57 29.0
108,00 23 %a 2.a 1468.7 -9.55  349.64 4661 209,06 120.42 24 18 31.2
108.00 0 18 45.7 1404.3 -9.81 344.54 4416 208.90 121,82 0 42 10.1
111,00 0 38 8.2 1345.% ~-1D.10 339,78 4192 208,71 123.40 1 0 30.7
114.00 o 55 s7.8 1292,1 -10.42  335.28 3990 208.49 12%.14 117 29,9
sx .8832310 8Y .499703 82 .149428 DaO 8.5937Y RAO  3D.35639 RI 376837,.304
(3] -1,329008 €CC 974894 SLR  12923.684 TA 4.0DDD RCA 6545,.0000 KPD 14,638000
®LP  20.000000 PFB  8.500000 CHA  257.729& EPS 170.3663 LOM  243.1518 RAD $552.88
NSX 945408 NSY .531018 NSZ .155390 C3M 1.2791 VIM 2.6307 24E 133,327
LATE 4.€355 LONE 334.9033 LATS -.9074 LONS 183.824%5 LATI $.8152 LONI 3DB.D37S
LAUNCH DATE APR 27,1968 8ASE AZM 1D02.0 TF 67,131 TTT -286.982 ARRIVAL
LNCH LNCH L-1 Ny INJ INJ INJ INS
AZINUTH TINE TINE LAT LONG RANGE RT ASC AZNTH TIME
78.00 20 25 35.7 2321.3  -14.66 50.21 7966 222.0% 117,11 21 4 37.0
#:.00 20 46 4.1 2257.3 -14.47 45.53 7718 222.10 116.10 21 2) 41.4
84.00 21 T 87,3 2187.,2 -14.33 40,41 T440 222.17 115,38 21 44 24.5%
87,00 21 31 28,1 2113.8  -18.25% 34.088 7146 222.21 114.90 22 6 36.8
90.00 21 36 9.3 2031.8  -34.22 29.03 6836 222.23 114.74 22 30 .9
923,00 22 21 a3.7 1949.2 -14.2% 22.9% 6518 222.21 114.90 22 54 12,9
9e.00 22 a7 39.0 1865.7  -14.33 16.76 6194 222.17 118,38 23 10 44.8
29.0D 23 13 24.8 1783.2 ~14.47 10.57 5876 222.10 116.10 23 43 1.6
102.00 23 38 32.1 1703.4 -14.66 4.5 5570 222.0% 1171 24 6 5%.8
10s.00 0 & 36.1 1627.6  -14.89 358.6% 8280 221.88 118.36 0 33 43.7
10e.00 0 29 29.8 1556.7 ~15.16 353,08 $009 221.73 119,03 0 55 26,3
i11.00 o 51 .1 1491.2 ~15.45 347,786 4760 221,54 121.49 1 15 51.3
11¢.00 1 11 6.3 1431.3 -18.77  342.76 4533 221.33 123.31 1 34 55.8
sx .898393 8Y 872881 82 .244%87 DAO 14.15326 RAD  43,92437 RI  372493.86)
s -1.810085 ECC DT3I563 SLR 12918,.972 Ta 4.0000 RCA €543.0000 KPD 14.638000
sLP  20.000000 PFB $.500D00 GHA  218.7130 EPS <~174,.9322 LON  243.1518 RAD €552.88
LT .608928 NSY .882343 NS2 .250078 C3M 1.2178 ¥YIm 2.6190 2AE 131,134
LATE 3.2699 LONE 335.8483 LATS ~.8826 LONS 171.1605 LATI 5.5287 LONI 306.6779
LAUNCH DATYE APR 28,1965 BASE A% 1D2.0 ¥ er.177 TIT -264.730 ARRIVAL
LNCH LNCH t-1 Ny Ny NG NS INJ
AZINMUTH TIME TIng Lary LONG RANGE RY ASC AZMTH TIME
78.00 20 34 37.2 2488.0 ~-19.53 80.15 (1111 235.79 113.98 21 16 3.2
#1.050 20 32 $1.0 2428.1 -19.32 53,91 (151 235,880 112.868 21 33 19,0
ss.00 21 33 14,2 2382.8 -19.17 51,18 0122 233.93 112.03 23 S2 36,9
27,00 21 33 4s.1 2290.3 -19.07 5.04 7840 235.99 111,82 22 13 54.4
$0.00 e 0 9.1 2211.%  -19.0¢ 40,07 7534 23¢.00 111,38 22 38 89,7
*3. .00 e 28 2.7 2127.%  -19,0? 33.91 T210 235,99 111,82 23 1 30.8
s .00 22 se 35.9 2041.3  -19.17 27.49 (13223 235.98% 112.03 23 28 37,y
ss.00 23 20 11.2 1954,0  -319.32 20.9¢ 341 235,898 112,68 23 52 43.2
102.00 23 ev 3.8 1888.8 -19.83% 14,44 €211 238.79 113,98 24 10 21.8
103,00 ot 2.8 1795.3 <-19.78 .07 58938 233.87 115,38 D 47 14.0
108,00 0 a2 a2.9 170,33  -20.08 1.92 ssoy 238.82 116,95 11t 9.3
111.00 T & 35,8 1634.8 -20.38 3s56.0D¢ 5320 238.34 158,74 1 33 50.2
t1a4,00 1 20 2.3 1587.8  -20.72  330.3% soee 235.14 120.70 1 58 9.7
ar 494983 3V .8083533 82 .3257¢8 DAO 19.01213 PAO 58.43323 R1  369470.973
(4] -1.672938 ECC 972532 SLR  1291D.22¢ YA 4.0000 RCA  €545.0000 KPD 14,638000
"Lt  20,000000 PFR 8.500000 CHA 219,700 EPS  -161,06935 LOM 243.1%18 RAD €552.87
L 13] +480228 NSY B12543 NS2 330391 C3IM 1.1635 VIm 2.6007 2A€ 129,121
LATE 1.8830 (ONE 358.6256 LATS ~.8367 LONS 158.4646 LATI 4,6133 LONI 305.75D%
LAUNCH DATE APR 29,1968 BASE AN 1D2.0 T 68,419 TTT -241.563 ARRIVAL
LNCH LNCH L-1 INS INY INJ 1Ny INJ
AZINUTM TIME YIME LAY LONG RANGE RY AsScC AINTH TIME
¥s.00 20 47 23.0 2643.0 -23.%6 10,10 9215 250,67 110.04 21 31 26.0
s1.00 21 3 t18.8 2392.4 ~23.32 €6.49 901§ 250.76 108.75 21 46 31,0
84,00 21 21 so0.3 2%33.1 -23.183 62.36 8784 250.82 107.79 22 4 3.3
87,00 21 43 7.2 2464.35 -23.C3 57.15% 8517 250.86 107.19 22 24 11.7
90.00 22 * s.7 2387.1 ~23.00 51,47 8216 250.87 106.98 22 46 52.8
93.00 22 33 25.8 23p2.1 -23.03 45.21 7887 250.86 107.19 23 11 47,9
96.00 23 1 32.0 2211.8 ~23.18 38.51 7538 250.82 107,79 23 38 23.5
93.00 23 30 38.9 2118.3  -23.32 31.53 7180 250.76 108,75 2¢ 5 57.2
102.00 o 3 55.2 202s.1 ~23.56 24.48 €822 250.67 110,04 0 37 40.4
105.00 D 32 7.7 1934.4  -23.84 17,50 6475 250.55 111,61 1 5 2.
108,00 1 0 40.3 1848.1 -24.186 10.73 6145 25D.40 113,41 1 31 20.4
111,00 1 27 12.0 1767.3  ~24.51 4.24 5837 250.23 115.40 1 56 39,3
114,00 1 52 11,3 1692.7 -24.68 358,08 554 2%0.02 117,58 2 20 24,0

LAy
TLe
VEL
8.7
L1
DATE

LAT

VEL
8.7
RSN
DATE

LAY
e
VEL
8.7
LEL)
DATE

LAY
ne
VEL
8.7
RSN
DATE

(L 114

29

20.3510800 LON 279.461000

$70.00000
10.96472
.000D
150.34901
APR 29

PO (8T
TinE
1481.3
1412.1
1337.0
1259.6¢
1178.8
1097,
1D018,3
938.0
863.5
793.7
729.3
670.5
617.1

28.310€00
570.00000
10.96031
.0DDD
150.3700
APR 30 1t

PO CSTY
TINE
1646.3
1582.3
1512.2
1436.6
1356.8
1274, 2
11950.7
1108.2
1028 .4
952.6
881.7
816.2
756.3

20.310600
$70.00000
1D.93¢862
.000D
150.4093
"AY 11

PO C8Y
AL 13
1811.0
1753.1
icar.e
1653.3
1836.8
1452.9
1368.3
1279.0
1193.1
13110.8
1032.3
$59.6
892.6

28.3106D0
$10.00000
10.9%378
0000
1350.4678
MAY 21

PO (ST
TIME
1968.0D
1917.4
1858.1
1789.5
1732.1
1627.12
1536.6
1443.3
1350.1
1259.4
1173.1
1092.3
1017.7

T¥® 103.0000D
TN 1.87¢190
8.0 .0000
TYAN 1.4219
963 18 27 30.3
InG 2 ING 2
LAY LONG
~-5.119 33.75
-5,08 28,80
-3.01 23.13
-4.98 17,38
-4,97 11.49%
-4.98 S5.48
~8.01 359.48
-5.08 353,68
~$.11 348.08
-5.18 342.73
-5.27 337.73
-5.36 33s.07
-5.46 328.74
LON 278.46180D
TF8 10S5.0000D
PTH 1.97456
8.R .o0po0
TTAN .0313
963 19 14 4s.4
ING 2 ING 2
LAY LONG
~10.67 42.98%
-10.62 38.21
~10.57 33.03
-10.55 27.40
~10.54 21.62
-10.58 15.58
~10.57 9.39
~10.62 3.28
~10.67 387.26
~10.74 351.48
~10.02 343.99
-10.90 340.82
~11.00 338.97
LON 279.483800
1F3 103.00000
PTN 1.97322
8.® .0D00
TVAN 1.4033
968 20 4 S5.9
ING 2 ING 2
LAY LONG
-18.90 Se.5t
~15.0% 40 .21
-15.81 £3.39
~15.70 ss.o7T
~-18.77Y sr.2s
-15.78 26.13
~15.01 19.74
~15.88% 13.28
-15.90 6.0
~15.97 .52
-16.04 384,48
-16.13 340,75
-18.22 343,34
LON 279.461000
1F8 103.00000
PTH 1.97214
B.R -0000
TTaAN 2.826)3
965 2D 58 s2.1%
ING 2 ING 2
LAY LONG
~20.42 62.10
-20.36 58.32
~20.32 53.96
~20.29 48.93
-20.28 43,24
~20.29 36.99
-20.32 3p0.31
-20.36 23.39
-20.42 16.40
-20.49 9.50
-20.57 2.84
-20.65 356.48
-20.7%74 3s5D.a7




JPL TR 32-503 EARTH—MOON TRAJECTORIES. 3

sace 30

(33 +283361 3V 008204 82 +388383 DAC  22.72088 RAO T3, 92897 RI  367624.189 LAT 28.310600 LON 279.461800
(3} -1,715848 €CC 971829 SLR  12003,627 TA 4.0000 RCA  €543.0000 KPD 14,630000 TLP $70,00000 TFS 105,00000
PL® 20.000000 PFOR $.500000 CnaA 220.60883 EPS  -148.0390 LON 243,15180 RAD e532.87 VEL 10.95100 PTH 1.9714¢
e x .230213 NSY 889648 NS2 309544 C3NM 1.1194 VIN 2.6002 A€ 127,437 0.7 .0000 8.R .0000
LATE “«0771 LONE 357.7612 LATS ~.8298 LONS 1435,7380 LATI 3.5719 LONI 305.2895 RSM 150.54352 TTAN 4.1578
LAUNCH DATE MAY 1,1983 BASE A2M 302.0 TF  €9.000 TIT -217.410 ARRIVAL DATE May 3 tees 2 88 5.0
LNCH LNCH L-1 NG Ny Ny INJ INY PO CS8Y ING 2 ING 2
AZIMUTH TIME TINE LAY LONG RANGE RT ASC AZMTH TINE TINE LAY LONG
vs.00 21 4 14,7 2778, ~26.42 79.30 9739 266,53 105,94 21 50 32.8 2103.1 -23.81 70.81
81,00 21 17 25,4 2736,3 ~26,14 76,28 9574 266,64 104,40 22 3 1.e 2061.3 -23.74 €7.70
84.00 21 33 37.4 26844 ~25.92 r2.48 9372 266,70 103,23 22 18 21.8 2009.4 ~23.70 €3.87
87,00 21 53 19,3 2620.9 -25.78 67,64 9124 266,73 102,48 22 37 .2 1945.9 -23.66 $9.21
90,00 22 18 43,9 2545.3 ~25.73 62,30 8831 266.74 102.23 22 59 9.2 1870,3 -23.68 s$3.66
93,00 22 43 37,9 24%8.8 -25.78 55,91 8495 266.73 102,48 23 24 36.3 1783.5 -23.68 47,28
96,00 23 13 19,1 2362.9 -25.92 48,83 8126 266.70 103.23 23 52 42.0 1687,9 -23.70 40.23
99.00 23 44 45,8 2262.2 -26.14 41.31 7739 266.64 104,40 24 22 27.8 1587.2 -23.74 32,78
102.00 0 20 46.9 2160.3 ~26.42 33,60 7348 266,55 105,94 0 56 47,2 1485.3 -23.81 25.10
105.00 0 52 33,2 2060.5 -26.758 25.94 6965 266,44 107,77 1t 26 53.7 1385,5 -23.88 17,53
108,00 123 170y 1968,3 -27.12 18.49 6602 266,30 109.83 t 56 2.6 1290.3 -23.97 10.18
111.00 1 52 31.8 1876.2 -27.51 11.37 6262 266,13 112.07 2 23 48.0 1201.2 -24.06 3.18
114,00 2 20 2.3 1794.1 ~27.93 4.6 5950 265,93 114,46 2 49 56.5 1119.1 ~24.15 356,57
sx -.003406 SY .907027 82 +421059 DAO  24.90146 RAOG  90.21512 Rl 366967,852 LAY 28.310600 LON 279.461800
c3 ~1.738362 ECC 971489 SLR 12903,400 TA 4.0000 RCA 6545.0000 KPD 14.638000 TLP $70.00000 TF8 10S.00000
PLP  20.000000 PFB 8.500000 GHA  221.6720 EPS ~134,0414 LOM  243,1518 RAD 6552,87 VEL 10.95086 PTH 1.97106
NS X -.021679 NSY 906179 NSZ .422338 C3IM 1.0910 VIM 2.5947 2AE 126,240 B.Y .0000 B.R .0000
LATE ~-1.8257 LONE 338.9774 LATS ~-.8024 LONS 132.9875 LATI 1.6691 LONI 305.3229 RSM 150.6396 TTAN s.3082
LAUNCH DAYE MAY 2,1963 BASE AZM 102.0 TF  69.393 TTIT -~192.253 ARRIVAL DATE MaY 4 1965 22 57 4T.6
LNCH LNCH L-1 INJ INJ INJ ING INJ PO CST ING 2 ING 2
AZINMUTH TINE TINE LAY LONG RANGE RT ASC AZMTH TIME TINE LAT LONG
78.00 21 40 13.6 2866.3 -27.92 85,49 10079 283,11 102,94 22 27 59.9 2191.3 -25.71 76.73
#31.00 21 50 2.3 2832.5% -27.59 83,04 9947 283.19 101,15 22 38 4.8 2157.5 -25.64 74.23
84.00 22 4 48.0 2788.0 -27.33 79.80 9774 283.2% 99,74 22 51 13,9 2113.0 ~25.%8 70.94
87,00 22 22 a7, 2729.9 -27.16 75.56 9548 283.28 98,84 23 8 17.8 20%54.9 -25.5% 66.68
90.00 22 45 3s5.2 2656,3 -27.10 70.16 9262 283,29 98.52 23 29 51.% 1981.3 -25.8%3 €1.28
93.00 23 13 e.3 2567,4 -27.16 63,62 8918 283.28 98,84 23 55 53.7 1892.4 -25.5% 54.74
98,00 23 44 27,7 2466.5 -27.33 56.18 8529 283.2% 99.74 24 25 34.% 1791.5 -25.58 47.30
99.00 022 8.3 2388.4 -27.59 48,09 8113 283.19 101,18 1 1.26.9 1683.4 -2%.64 39.27
102.00 0 56 45,9 2240.4 -27.92 39.79 7690 283.11 102.94 1 34 14,3 1573.4 -25.71 31.03
10s.00 t 31 1.3 2140.8 -28,30 31.%4 7278 283,019 108,02 2 6 42.2 1468.8 -25.80 22,06
108,00 2 4 3.8 2038.5 -28.71 23,58 6887 282.07 107,31 2 38 2.1 1363.5 ~25.89 14,97
111.00 2 35 22.3 19431 -29.18 15,94 6523 282.70 109,77 3 7 45,4 1268,1 -2%5.98 7.47
114.00 3 443.0 1855.5 -29.59 8.75 6190 282.51 112,34 3 35 38.6 1180.5% ~26.,08 .43

THE MOON DOES NOT CROSS THE 243,1518 MERIDIAN ON MAY 5 1969

sx -.2018%6 8Y 065565 82 «426883 DAO  25,26990 RAO 106.83192 RI 367390.828 LAY 28.310600 LON 279.461800
€3 -1.732733 EcC L971848 SLR  12903,788 Ta 4.0000 RCA 654%5.0000 KPD 14,638000 TLP 570.00000 TFB 105.00000
PLP  20.000000 PFB 8.5000D00 CHA  223.6433 EPS ~-120.0308% LOM 243.1518 RAD 6852.87 VEL 10.9%102 PTH 1.97111
NSX  -,279883 NSY 860378 NSZ .426060 C3M 1.0875 VIM 2.5940 A€ 125,646 B, 7 .0000 B.R L0000
LATE -3.4499 LONE .2054 LATS  -.T747 LONS 120.2318 LAT! ~.9624 LONI 3085.8601 RSM 150.7480 TTAN €.1815
LAUNCH DATE MAY 3,1965 BASE A2M $02.0 TF 69,442 TTT -166.0086¢ ARRIVAL DATE MaY 6 1965 0 0 8.8
LNCH UNCH L~1 INy ING INJ INJ INJ PO C81 ING 2 ING 2
AZINUTH TINE TIME Lar LONG RANGE RT ASC AZMTH TIME TIME LAY LONG
70.00 22 39 28.4 2077.¢ -26.09 86.30 10122 299.60 102.54 23 27 26,0 2202.8 -2%5.94 T7.%0
#1.00 22 49 4¢.4 2044.9 27,78 63,94 9998 299.008 100,71 23 37 9.3 2169.9  -25.08 7s.09
s4.00 23 3 e, 2801.8  ~27.48 80.78 so2? 299,94 99,27 2y 49 89,0 2126.6  -2%5.900 Ti.80
87,00 23 21 1.8 27444 27,3y 76,60 9604 299.97 98,33 24 6 ¢8,1 2069 .4 -25.77 67,69
$0.00 23 43 43,0 2671 .1 -27,2% 71,23 9320 299.98 98.00 24 28 14,1 1996.1 -25.78 €2.31
$3.00 0 13 18,1 2502.0  -27.31 64,68 (124 299.97 98.3) 0 58 18.1 1907,0 -25.77 5s.76
ss.00 0 48 3¢.0 2480, ~27,48 57,13 8582 299.94 99.27 128 14.1 1805, -2%5.80 48.24
.00 121 e 2370.9  -27.78 48,98 8181 299,88 100,71 2 0 3.4 1695,9 ~25,86 40,33
102,00 t s¢ .7 22%9.7  -28.09 40,59 1734 299,80 102,54 2 33 40.4 1584,7  -2%.94 31.80
108,00 2 30 V.8 2151.0  -28.48 32,26 7318 299,70  104.68 3 6 28.4 1476.0 -26.02 23.58
108,00 3 3587 2047,7  -28.90 24.20 €922 299,56 106,98 3 38 6,3 1372.7  -26.11 15,58
111,00 3 33 33,9 1951.5  ~29.34 16,82 €556 299,40  109.47 “ 8 5.4 1276,5  -26.21 s8.02
114,00 4 3 0.9 1863.2  ~-29.79 9.27 6220 299,20 112,07 4 36 12,1 1188,2  -26.3t .92
ax ~.500771 8Y 765659 82 +403726 DAO  23.81132 RAO 123,.18624 R1 368699,.266 LAT 2€,310600 LON 279.461800
€3 -1.70643%4 £CC 971980 SLR 12906,813 Ta 4.0000 RCA 63545.0000 KPD 14,638000 TLP 570.00000 TFB 10%,00000
PL® 20.000000 PFB 9.300000 GHA  224.6289 EPS =-106,1156 LOM 243.1518 RAD 6552.87 VEL  10.9%5222 PTH 1.97187
NSX  -.8538813 NSY 756590 NS2Z .4008%2 C3M 1.1138 VIM 2.5991 2A€ 125,564 B.T .0000 B.R .0000
LATE ~4.8302 LONE 1.3840 LATS  -.7469 LONS 107.4907 LATI ~4.0344 LONI 306.7970 RSM 15D.8659 TTAN  6.6833
LAUNCH DATE MAY 4,1968 BASE AZM 102.0 TF 69,125 TTT -139,161 ARRIVAL DATE MAY 7 1965 1 1 27.2
LNCH LNCH L-1 INY INY INJ INJ INJ PO CS8T ING 2 ING 2
A2INUTH TIME TIME LAY LONG RANGE RT ASC AZMTH TIME TINE LAY LONG
78.00 0 4 51.1 2808.1 ~26,96¢ 81.39 9855 316,01 104,94 0 51 39.3 2133.1 ~24.49 72.80
81.00 0 17 17,1 2768.6  -26.67 78.52 9700 316.10 103,33 1 3 25,7 2093.6  -24.42 €9.87
84,00 0 32 49.8 2718.9  ~26,43 74.89 9508 316,15 102.10 1t 18 8.4 2043.9  -24.37 66.20
o7, 00 0 52 3.8 2656.9 -26,29 70.36 9264 316,19 101,31 1 36 20.4 1981.9 -24.33 61.65
90.00 115 17,9 2581.9 -26.24 64,86 8973 316.20 101,04 1 58 19.8 1906,9  -24.32 56.14
93,00 1 42 22.1 2494.5  -26.29 58.43 8635 316,19  101.31 2 23 56.6 1819.5  -24.33 49.72
98,00 2 12 1.3 2397.4  -26.43 51,24 8260 316,15 102,10 2 52 28.6 1722.4  -24.37 42.5%
99.00 2 44 37.4 2294.8 ~-26,67 43.57 7865 316,10 103,33 3 22 51.9 1619.6 -24.42 34,92
102.00 3 17 27.8 2190.3  -26.96 35,69 7464 316,01 104,94 3 53 57.8 1515.3 ~24.49 27.10
108,00 3 49 58.0 2088.,1 -27.31 27.85 7073 315,90 106.85 4 24 46.9 1413.1 ~24.57 19.34
108,00 4 21 25,8 1990.7  -27.70 20,23 6701 315,76  108.98 4 54 36,3 1315.7 -24.63 11,83
111,00 4 51 19,2 1899.7 -28.11 12.95% 6354 315,59 111.28 §s 22 58.9 1224.7 ~24.78 4.67
114,00 S 19 24.9 1815.8  ~28.53 6.06 6035 315,39 113.73 5 49 40.8 1140.8 -24.84 357.92




tl_ TR 32-503 EARTH-MOON TRAJECTORIES, 1965

| eace 31
! ax -. 703888 8Y 8180854 82 «384033 0O 20.73421 RAD  138.70790 RI 370673.492 LAY 29,310600 LOM 278481000
' €3 -1,8833P7 RCC JST2E00 BLR 12011.247 T4 4.0000 RCA  6343.0000 KPD  14,.639000 TLP 370.00000 TFS 108.00000

SL® 20,000000 *¥R 8.500000 CwaA 22S.8148 FPg 92,3709 LOM 243,1310 RAD €552.07 vEL 10.95419 P10 1.97228
! L 1% ~. 716324 N3Y 403082 N32 349407 C(3n 1.1638 VIN 2.808¢ Z4AE 125.899 8.7 .0000 8.0 0000
' LATE -3,8733 (LONE 2.48%8  LATS =«7189 LONS 94.7819 LATI <-7.0094 LONI 306.0040 RSW 130.908¢ TTaN 6.7458
LAUNCH DAYE uAY S.1088 BASE A2n  102.0 TF 65,500 TIT ~111.787 ARRIVAL DAYE WAY s 1063 1 859 47,9
LNCn LNCH L=-1 1L 2] N Ny (LT 1Ny PO C87 Ine 2 NG 2
A2INUTH Ting TinE LAY LONG RANGE RY A8C AZMTH TIimE TInNE LAY LONG
78.00 1 37 g6, 2685.8 ~24.33 73.00 9380 331.30 108.02 2 22 11.8 2010.8 ~21.54 4,79
e1.00 1 52 3v.7 2437.2  -24.20 €9.48 9190 331,39 107.47 2 38 34.9 1962.2  ~21.40 61,21
84,00 2 10 32.9 2379.8  -24.09 €s.29 8963 331,46 106,48 2 53 32,7 1904.8  -21.43 86,97
*7,.00 2 33 2.8 2312.6  -23,.97 €n.38 870y 331.49 108,82 3 13 18.9 1837.6 -21.40 s2.03
*0.00 2 3% 15,8 2433.8  ~23.93 54,74 8403 331,91 105.60 3 38 53,8 1760.6  -21.39 48.38
*3.00 3 21_44.1 2350.1 -23,97 48.4¢ 8074 331,49 10%.82 4 O 5s.2 1675, ¢ -21.40 40.10
98.00 3 80 14.8 2258.3 -2a.09 41,64 7720 331.46 106.48 4 27 53.0 1583.3  -21.43 33.32
: 99.00 4 19 58.0 2163.1 -24.28 34.53 7384 331.39 107,47 4 5¢ 1.1 1488.3 -21.408 26,28
‘ 102.00 4 30 2.4 2067.6¢ -24.53 27.30 €987 331,30 108,82 S 24 30.0 1392.6 -21.%4 19.09
| 10s.00 S 19 42.4 1974.4  ~24.82 20.13 6630 3st.18 110,45 S 52 35.8 1299.4 ~21.81 12.00
108.00 S &8 22.9 1885.8 -25.16 13.17 6291 331.04 112.32 € 19 48.5 1210.6 ~21.70 $.18
! 111.00 6 15 40.9 1802.8 ~25.53 6.50 5975 330.87 114,38 € 43 43.3 1127.8 -23.79  388.60
114,00 ¢ &1 23.9 1725.7  -28.91 .7 se83 330.66 116.60 T 10 9.6 10S0.7 -21.88 3%52.42
| x ~.858203 8Y .428789 S2 +202183 DAC  18.39052 RAO 153.45366 RI 373118.734 LAT 28.310600 LON 279.461800
| 3 ~1.600829 £CC «ST3583 SLR  12917.107 TA 4.0000 RCA €545.0000 KPD 14.638000 TLP 570.00000 YF@ 10%.00000
| PLP  20.000000 PFB  8.500000 CWA  226.8002 EPS  -78.8362 LOM  243.1518 RAD €552.828 VEL 10.95667 PTH 1.97321
NSX -.8668963 NSY 414799 NSZ .276284 C3m 1.2226 VINM 2.6200 ZAE 126.531 8.7 .0000 B.R .0000
: LATE  -6.5203 LONE  3.4105 LATS -.6909 LONS 82.1130 LATI =-9.5393 LONI 309.4286 RSN 155.1116 TTaw $.3320
: LAUNCH DATE NAY 6,.1965 BASE AZM  1D2.0 TF &7.968 TTT -sa.028 ARRIVAL DATE MaY 9 1968 2 54 19.3
I
i LNCH LNCH L-1 INJ L] INY INJ NS PO CST ING 2 ING 2
AZINUTH TINE TIME LAY LONC RANGE RY aSC AZMTH TIME TINE LAY LONG
78.00 3 11 39.8 2%36.2 -20.09 €3.29 8801 345.50 112.62 3 53 55,7 1861.2 -17.41 $s.s52
#1.00 3 29 14.3 2460.4 -20.868 89,21 8561 345,67 111.66 4 10 34.7 1005.4  -17.38 51,37
84 .00 3 49 6.8 2416.7 -20.52 54.56 8332 345.74 110.79 4 29 23.2 1741.7 ~17.3% 46 .¢0
| s7.00 4 11 16,3 2345.4 -20.42 49.34 8054 345.78 110,26 4 50 21.6 1670.4 -17.20 41,43
90.00 4 35 33.3 22¢6.9% -20.38 43.60 7749 345.79 110.08 S 13 20.2 1591.9  -317.27 3s.60
: 93.00 S 1 3s.9 2182.9 -20.&2 37.41 7424 345,78 110.26 $ 37 57,0 1507.9 -17.28 29.50
; 96,00 3 28 40.1 2098.2 -20.%2 30.91 T0086 345,74 110.79 6 3 43.8 1420.2 -17.3 23.03
99.00 S 3¢ 3z.8 2006.3 ~20.60 24,26 6744 345,67 111.66 ¢ 30 .9 1331.3 -17.38 16.42
102,00 ¢ 24 15,0 1918.4 ~20.09 17.59 t407 345.50 112.82 € 56 14.2 1243.4 ~17.4% 9.02
108,00 ¢ 51 10.7 1033.4  -21,18 11.08 (1.1 345.46 114,24 7 21 52,1 1158.4 ~-17.47 3.3¢
108.00 7 17 10.3 1752.9  -21.48 4.7 5774 345.31 115,09 T 46 31.2 1077.9  ~-317.33 357,13
111,00 7 41 58.3 1677.8 -21.78  3358.67 sase 345,13 117,74 8 9 56.1 1002.8 -17.64  381.21
114.00 e 5 10.3 1608.5  -22.12  3%2.93 5226 344.92 119,78 8 31 58.7 933.% ~17.73 343,63
: sx -.958626 3V 217543 82 ~193755 DAC  11.17202 RAO 187.18832 Rl 375893.828 LAT 26.3:0600 LON 279.481800
€3 -1,348207 ECC 974812 SLR  12923.835 TA 4.0000 RCA  6545.000D0 KPD 14.638000 TL® S70.00000 YF® 105.00000
PLP 20.00000D PFS  §.300000 CMA  227.3659 EPS  -65.3238 LOM  243.1518 RAD €552.80 VEL 17.95983 PTH 1.97428
! LT3 ~.981202 N3Y .2027%4 N8Z .187034 C3M 1.2028 VIM 2.6313 ZA€ 127,394 8.7 .0000 B.R .0000
LATE -6.7449 LONE  4.1839 LATS -.6628 (ONS €9.4814 LATI ~11.5158 LONI 311.0%28 ASM 151.2298 T1VaN $.4¢DS
LAUNCH DATE naY T.1968 BASE AZNM  102.0 TF  €7.332 TTY -55.982 ARRIVAL DATE MAY 1D 1968 3 43 11.2
, LNCH LNCH L-1 INJ Ny Ny Ny LT PO C8T NG 2 NG 2
i AZINUTH TINE TINE LAY LONG RANCE RY ASC AZMTH TIng TInE Lay Ltone
70.00 4 43 23,3 2378.3 -16.32 53.4% [ ER{) 3%9.03 116,19 S 22 %s.8 1700.3 ~12.43 48.0%
#1.00 s 2 ss.e 2313.2 -18.312 40,87 7932 359.10 118,18 S 41 29.9 1630.2 -12.38 41.43
¢s.00 s 24 22.8 -15.99 63,88 7683 359.17 114.39 ¢ 1 4av.1 1569.¢ -12.33 3%.37
| 97 00 S 47 32.9 ~15.909 38.39 372 389,214 113.92 s 23 2.0 1494.9 12,31 30.08
sa.00 . 12 10,9 32.5%¢ RT3 359.23 143,78 ¢ 47 1.3 1418.4 -12.3%0 23.04
s .00 s 37 81,3 26,48 sT43 389.21 113.92 T 14 19,0 1332.8 -12,.31 18.98
s¢.08 T e e.2 20.20 ce1? 359,17 114.39 T 3¢ T.3 1249, -12.33 12,72
99.00 7 30 ta.e 13,91 €094 359.10 115,18 r D 56.0 1184, -12.38 6.4
! 102,00 7 33 59,8 T.71 s7e0 389.01 116,19 8 25 17,0 1002.3 -12.43 .34
103,00 o 20 ¢7.8 1.¢9 5402 358.08 117,48 o 40 47,2 100¢.6 -12.50 3%4.41
| 108 .00 e 4s 24.8 388,93 5203 358.73 110.98 9 11 11,0 931.4 -12.58 348,75
111.00 * & 39,8 380,48 4946 350,58 120,68 9 32 19.3 863.7 ~12.68 343,40
13¢.00 27 20,6 1478.8 348,28 ar10 358,34 122,53 952 s.1 801.5 ~12,76  338.38
' sx ~.988477 3¢y ~.003810 82 094932 DAO 5.44743 RAC 180.20779 RI 378914.383 LAT 28.310600 LON 279.481600
<3 ~1.478788 ECC JO7STSS SLR  12931.295 Ta 4.0000 RCA  6345.0000 XPD 14.630000 TLP S70.00000 TFB 109.00000
PLP  20.000000 PFS  8.300000 GMA  228.3715 EPS  -52.4400 LON  243.15°8 RAD €552,.88 VEL 10.96269 PTH 1.97%42
Lit) ~.995982 NSY -.018183 N32 087924 C3M 1.3380 VIM 2.6418 ZAE 128.538 B.7 .0000 B.R .0000
‘ LATE -6.3519 LONE  4.7559 LATS  ~.6344 LONS 56.8804 LAYI ~12.9172 LON] 312.8564 RSM  151.3393 YTAN  4.1808
LAUNCH DATE  NAY 8,1968 BASE AZM 102.0 TF  86.703 TIT -27.602  ARRIVAL DATE MAY 13 1965 4 33 11.4
LNCH LNCH L-1 INg INJ INJ ING INJ PO CS8Y NG 2 ING 2
AZINUTH TInE TInE LAY LONG RANGE RT ascC AZMTH TINE TIME LAY LONG
7s.00 s 11 83,8 2210.4  -13.12 43,81 7836 11.89 118,64 6 48 43.9 1535.4 -6.96 36.74
81.00 ¢33 9.0 2142,9  -10.9) 38.86 r270 11.99 117,67 T 8 52.6 1467.9 -6.90 31,72
! 4,00 s 35 ss.» 2069.9 -10.80 33,83 6983 12.06 116,9¢ 7 30 25.7 1394.9 -6.88 26,34
87,00 7 19 S7.2 1992.6  -10.71 27.87 6683 12.10  116.%2 T 53 9.7 1317.6 ~6.83 20.66€
i %0.00 T 44 32.7 1912.1 -10.68 2:.98 6371 12.12 116,37 8 16 44.8 1237.1 -6.83 14.753
93.00 8 10 13,0 183D, -10.71 15.94 6053 12.10 116,52 8 40 45.9 1155.1 ~6.83 8.72
¢ .00 e 33 37,3 1748.5 ~10.80 9.88 5738 12.06 116,96 9 4 45.9 1073.8 -6.08 2.69
99.00 9 0 30.0 1668, ~-10.93 3.91 5431 11,99 117,67 9 28 18.8 993.8 ~6.90 356.77
102.00 9 24 29.0 1592.6  -11.12  388.11 5139 11.89 118,64 9 51 2.4 917.6 -6.96 3%1.04
105.00 9 47 19.4 1320.9  ~11.34 352.%6¢ 4864 11.76 119,88 10 12 40.3 845.9 -7.03  343.57
108 .00 10 o &7.7 1454 .4 -11.60 347.30 4610 11.60 121.27 10 33 2.1 779.4 -7.11 340.42
i 111.00 10 20 49.9 1393,3 ~11.89 342.3¢ 4378 11.42 122.87 10 52 3.2 718.3 ~T.20 335.39
114.00 10 47 23,5 1337.8 ~-12.20 337.70 4168 11.20 124.63 11 9 43.4 €62.8 -7.29 331.10




JPL TR 32-503

EARTH—MOON TRAJECTORIES. 196.

-.975214 &Y -.221122 82 -.,007939 DAO ~. 45804 RAD  192,77337
<3 ~1,400878 ECC «976998 SLR  12939.43% TA 4,0000 RCA €345,.0000
*LPF 20.000000 PFY ®.500000 CwaA 229.3572 EPS -39.5777 LOM 243.1518
Nax ~.971993 N&Y -.234548 N32 ~.014794 (3N 1.3821 VIN 2.8502
LATE <~3.9720 LONE 5.0990 LATS ~.8058 LONS 44.3000 LAT] -13.7249
LAUNCH DATE MAY  9,1085 BASE AIM 102.0 TF -naa TrY sz

LNCH LNCH L-1 (L ¥ INJ INS Ny
A2IMUTH TIMNE TIME LAY LONG RANGE RT aASC AZMTH
78.00 7 37 58,8 2045.08 -5,.8%9 34,60 6896 24.54 120,09
#t.00 8 0 40,1 1973 .2 -8.40 29,27 6611 24,65 119.14
94,00 8 24 47.9 1896,3 -5,27 23.65 6310 24,72 118.44
a7.00 8 49 3.1 1016, 8 ~5.18 17.82 5999 24.77 118,02
90.00 9 14 47,8 17381 -5.16 11.858 5683 24.78 117,88
93.00 9 39 54.7 1654.0 -5.18 5.88 5369 24.77 118.02
96,00 10 4 29.8 1574.9 -5.27 .01 5063 24.72 118,44
99.00 10 28 8.4 1499.1 -5.40 354,32 4771 24.65 119.14
102.00 10 50 32.9 1427.9 -5.59 348.89 4498 24.54 120.09
108,00 11 11 1.8 1362.1 ~5.81 343.78 4246 24,41 121,26
108.00 11 30 Sa.,9 1301, 8 -6.,07 338.99 4016 24,24 122.65
111.00 11 48 5%.1 1247.2 -6.36 334.53 3808 24,05 124.21
114,00 128 23,4 1198.0 -6.68 330.38 3622 23,83 125.93
ax -.8099738 8Y -.422652 382 ~.108820 DAO ~6.24733 RAO 205.16185
<3 ~1.318343 ECC «978353 SLR 12948.323 TA 4.0000 RCA 6©545,0000
PLP  20.000000 PFR  8.300000 GHA 230.5428 EPS ~26.9419 LOM 243.1518
NSX ~. 093412 NSY ~.434247 NS2 -.115090 C3M 1.4210 VIM 2.6576
LATE =~85.0574 LONE 5.1893 LATS -.5769 LONS 31,7285 LATI ~13.8991
LAUNCH DATE MAY 10,9965 BASE AZM 102.0 TF 65,474 TIT 324
LNCH LNCH L-1 INJ INJ INJ INY
AZINUTH TIME TIME LAT LONG RANGE RY ASC AZMTH
78.00 9 2 43 1884.6 -.01 25.75 6270 37.26 120.5%
81.00 9 27 9.8 1806.9 .18 20.06 5963 37.38 119,59
84.00 9 32 2e2.7 1726.2 .32 14.16 5649 37.46 118,89
87 .00 10 17 57.% 1643.8 41 8.14 5328 37.50 118.45
90.00 10 43 25.1 1561.6 <44 2.12 $009 37.52 118.31
93.00 11 8 16.1 1481.3 N Fi 356,21 4698 37.50 118.45
96,00 11 32 4.4 1404.7 .32 350.5¢ 4401 37.46 118.89
99.00 11 5S4 29.0 1332.9 .18 345,11 4123 37.38 119,59
102.00 12 15 19.¢ 1266.7 ~.01 340.08% 3870 37.26 120.55%
108.00 12 34 20.1 1206.6 -.25 335,36 3640 37.12 121.74
106.00 12 51 55,8 1152.9 -.52 331.03 3434 36.95 123,14
111.00 13 7 4r.1 1104,2 -.83 327.06 3250 36.74 124.71
114.00 13 22 9.4 1061.3 -1.1¢ 323.40 3p8s 36.51 126,44
L1 4 ~. 77350844 8Y ~.5976768 82 ~.2023109 DAO =-11.66034 RAO 217.60907
c3 ~1,229444 ECC «9T79813 SLR 12937,876 TaA 4,0000 RCA €543,0000
PLP 20.000000 PFB  8,500000 GHA 231.%285 EPS ~14,.5553 LOM  243.1518
NS X -.767162 NSY ~-.806961 NSZ -.207811 C3M 1.45852 VIM 2.6640
LATE =-3.8738 LONE 85.0135 LAYS ~.5480 LONS 19,1580 LAT! -t3.4022
LAUNCH DATE MAY 11,1968 BASE AZM 102.0 TF 64,0871 TTT 298
LNCH LNCH L-1 INJ IN2 INJ INJ
AZIMUTM TImME Time LAT LONG RANGE RT ASC AIMTH
re.00 10 27 13,8 1729.6 8,35 17.28 5667 50.29 120,13
#1.00 10 353 20.3 1848, 8 5.58 11.18 $342 50.41 119.11
ss.00 11 19 81,8 1561.7 5,72 4,97 5010 50.50 118.36
87.00 11 46 18,7 1478, 6 s.02 358.76¢ 4678 $0.55 117,90
%0 .00 12 12 1.8 1393,8 $.08 352,87 4358 $0.57 117,78
*3,00 12 38 33,3 1314, $.82 346,82 4048 50.58 117,90
s¢_ 00 12 S9 33,3 1240,2 5,72 41,32 3re2 0,50 118.36
9,00 13 20 40,8 1172, .56 336,22 3501 S0.41 119.11
102,00 t3 39 49,8 1118.7 5.38 331,48 3267 50,29 120,13
108,00 13 s 2.% 1057,.8 $.09 327.3¢ 30¢0 350,13 121,38
108.00 14 312 28,8 1010.0 4.7 323.46 20878 49,94 122.84
111,00 14 268 0.4 968.2 4.45 319,98 2719 49,712 124,47
114,00 te 38 22.1 931.7 4,10 316,81 2582 49.47 126,26
a -.812871 8y -. 737967 82 ~.283129 DAO ~-16.44708 RAO 230,30464¢
3 ~1.1333593 ECC 981354 SLR 12967,.962 TA 4.0000 RCA 6545,0000
®L® 20.000000 PFB $.300000 ChaA 232.5141 EPS -2.8341 LOM 243.15%18
NS X -.802333 NSY ~,744689 NS ~.287460 C3M 1.4879 VIM 2.6701
LATE ~2.3048 LONE 4.5667 LATS ~.5192 LONS 6,5794 LATI =12.2199
LAUNCH DATE MAY 12,1985 BASE A2ZM 1D2.0 TF  64.280 1T 267
LNCH LNCH t-1 Ny INJ INJ ING
AZIMUTH TIME TIME LAY LONG RANGE RT ASC AZMTH
78 .00 11 51 46,8 1584.4 10.2¢ 9.16 5103 63.76 118,94
#1,00 12 19 45.9 1495,8 10,49 2.65 4755 63.90 117,83
84 .00 12 47 46,5 1405.8 10.68  356.10 4404 64,00 117.00
87.00 13 13 9.7 1317.8 10.80 349,686 4061 64.06 116,49
$0.00 13 41 14,8 1233.4 10.84 343,50 3733 €4.08 116,31
$3.00 14 3 28,3 1158,2 10.80 337.73 3430 64.06 116,49
98 .00 14 27 28,8 1084,3 10.68 332.45 3156 64.00 117.00
99.00 14 47 6.2 1021.4 10,49 327.69 2913 €3.90 117.83
102.00 15 a4 22,0 966,53 10.24 323.45 ero2 63,76 118.94
103.00 15 19 28.4 919.1 9.94 319.69 2521 63.59 120.30
108.00 18 32 37.0 ave .4 9.60 316,36 2368 63,38 121,88
111.00 15 44 4,1 843,58 9.23 313,39 2233 63,14 123.62
114.00 13 54 4.8 813.7 8.83 310.73 2120 62.86 125.52

Rl 3p2136.428
KPD  14.638000
RAD 8552.89
IAE 129,940

LONT 314.8096

A
227

ARRIVAL
Ny
Tine

8 12 2.3
8 33 41,3
8 24,2
9 52.8
42.8
28.7
44.4
7.5
20.8
13.5
40.7
42.2
21.4

56

19
9 43
10 7
30
53
14
3a
s2
12 9
25

RI
KPD

385529,363
14.638000
RAD €552.90
ZAE 131.59¢9
LON! 316.83500
564 ARRIVAL

INJ
TIME

26.
57.4
29.1
42.7
26.)
34.7

8,2
11.3
so.7

11
26
39

Rl
KPD

389047.113
14.638000
RAD 6552,90
TAE 133.503
LONI 318.8931
797 ARRIVAL

INJ

TINE
s6
20
a8
10
3s
58
20
40
58
te
29
42
53

10
11
11
12
12
12
13
13
13
14
14
14
14

3.0
46.9
$3.8%
§3.3
ts.0
29.8%
13.7
13.1
21.%
40.2
15,8
16.6
53.8

Rl
KPD

392604.723
14,.638000
RAD 6552.91
ZAE 135,600
LONI 320.8082
266 ARRIVAL

INJ
TINE
18
44
11
37
14 1
24
45
15 4
20
34
47
58
16 7

10.9
41.4
12.7

7.3
47.9
43.4
32.9

7.6
29.4
47.3
15.4

7.6
38.2

LAY
e
VEL
8.7
RSM
DaATE

LAY
TLP
VEL
8.1
RSM
DATE

LAY
e
VEL
B.T
RSM
DATE

LAY
e
VEL
B.Y
RSM
DATE
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20.310600 LON 279,463000
$70,00000 YF8 105.00000
10.96615 PTH 1.97674
.0000 B.R .u000
1514367 TTAN  2.30818
WAY 12 1985 8 10 23,5
PO €8T  INC 2 ING 2
TiME LAT LONG
1370.8 -1.29 27.68
1298.2 -1.23 22.29
1221.3 ~1.19 16.62
11415 -1.16 10.78
1060.1 -1.18 4.78
9719.0 -1.16 358,82
899.9 ~1.19  352.97
824.1 -1.23  347.34
782.9 ~1.29 341.98
687, 1 -1.37  336.95
626.8 -1.45  332.27
572.2 -1.885  327.94
523.0 -1.65 323.94
28.310600 LON 279.461800
$70.00000 TFE 10%.00000
10.96990 PTH 1.97810
.0000 B.R .6000
151,5194 TYAN .7e18
MAY 13 1965 6 4 2.2
PO €ST  ING 2 ING 2
TIME LaT LONG
1209.6 4.30 12,86
1131.9 4.36 13.10
1081.2 4.a2 7.14
96a.8 a.45 1.09
886.6 4,46 355,08
806.3 4.45  3ag9.1s
129.7 4.42 343.49
657.9 4.36  336.14
591.7 4.30  333.1%
531.6 4.21  328.%6
arr.s 4,11 32438
429.2 4,01 320.50
386.3 3.89 316.99
26.310600 LON 279.461800
$70.00000 TFB 105.00000
10.97398 PTH 1.97989
.0000 B.R .0000
151.9856 TTAN 1,076
MAY 14 1965 6 30 35,8
PO CST  INGC 2 ING 2
TIME LAy LONG
1084.6 9.56 10.24
9T1.6 9.64 .09
s06.7 9.70 337,83
801.¢ 9.74  351.%8
1188 9.75 348,48
639.1 9.74 339,68
5682 9.70  334.19
497,58 $.64  329.14
436, 7 9.56 324,54
382.6 9.46 320,40
335.0 9.34 318,67
293.2 9.22 313,32
256.7 9.08 310,32
28.310600 LON 279.461800
570.00000 YFB 105.00000
10.97822 BTN 1.98117
.0000 B.R .0000
151.6342 TTAN  2.8427
MAY 15 1963 T 3T 18.2
PO €8T ING 2 ING 2
TIME LAt LONG
909.4 14.26 1.93
820.5 14.36 385,33
730.8 14,43 340,72
642.6 14.48 342,23
$58.4 14.49  336.07
4802 14.48 330,31
409.3 14.43 325,07
346.4 14.36  320.38
291.5 14.26 316,22
244.1 14.14 312,57
203.4 14.00 309,37
168,58 13.8% 306,55
138.7 13.69  304.06
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(1 -.420372 &V ~.037088 82 ~.340238 A0 <-20.37944 R0 2
(4] -1,040302 ECC 902918 3SLR  312970.100 T4 4.0000 RCa 8
SLS  20.000000 PFR 8.300000 CHA  233.4998 EPS 9.9094 LOM
LY} -, 409337 N3V ~.841989 N2 =.351399 CIN 1.5227 viw
LAYE ~1.0283 LONE 3.8594 LATS  ~.4910 (ONS 3353,989¢ LATI -
LAUNCH DATE NAY 13,1968 BASE AW 102.0 TF  €3.724
.
LeCH LNCH Lt 1L P INg 1L F)
AZINUTH TINE TINE LAY LONG RANGE RY ASC
7s.00 3 13 27,0 1454.9 14.43 1.69 4598 7.7
®1.00 13 43 3e.8 1358.7 164,73 354.68 4223 17.87
¢s.00 14 13 23,9 12€3.3 14.96 347,72 3881 77.98
e7.00 ta 43 37,y 1171.3 15.10 341,02 3492 78.08
90,00 1S 1D 2¢.9 1085.8 15,18 334.76 3160 78.07
*3.00 15 36 15,9 1008.9 15.10 329.08 2862 78.05%
926 .00 15 85 S.e 941.8 14.96  324.07 2602 17.98
99.00 18 12 56,7 084.6 14,73 319.73 2381 17.87
102.00 16 28 3.3 836.8 14.43 315,98 2197 7.7
108 .00 18 4D 48.8 796.7 14.07 312,76 2044 77.52
108.00 16 5% 30.4 763.4 13.67 309.98 1917 77.28
112,00 17 0 3s5.4a 73s.8 13.24 307,55 1812 ¥7.0%
114.00 17 8 20.3 712.6€ 12,79 305.40 1726 76.71
sx -.21029% 8Y ~.894318 82 -.394931 DAD ~23.26170 RAO 2
[$.] ~.9511%9 ECC -984382 SLR 12987.782 TA 4.0000 RCA &
PL®  20.000000 PFB  8.500000 GHA 234.4854 EPS 21.605) LOM
NS X ~.19917D NSY ~.895981 NSZ  -.396924 (3N 1.5613 VIM
LATE -4836 LONE  2.9141 LATS  ~.4635 LONS 341.3849 LATI
LAUNCH DATE MAY 14,3968 BASE AZM 102.D TF 63,248
LNCH LNCH L-1 INJ iNJ INS
AZINUTH TIME TINE LAT LONG RANGE RT ASC
78.00 14 35 23.4 1348.7 17.63 355,39 4187 91.99
#1.00 15 7 88.2 1245.3 18.00 347,83 382 92.17
84.00 15 39 4¢.9 1143.3 18.28 340.40 3384 92.29
87.00 16 9 45.7 1046.7 18,46 333,37 3ooe 92.37
90.00 16 3¢ 46.1 9%9.8 18.53 326.99 2669 92.40
93.00 17 0 4.3 804.3 18,46 321.43 237y 92.37
96,00 17 19 z0.5 821.8 18.29 316.75 2136 92.29
29.00 17 35 15,5 Tr1.2 18.00 312.88 1940 92.17
102.00 17 47 37,7 730.9 17.63 309.69% 1788 91.99
105.00 17 30 11.8 €98.7 17.21 307.04 1662 91.77
100.00 16 € 29.4 €73.0 16,74 304.80 1568 91.51
111.00 COAST TIME LESS THAN .Dooo
114.00 COASY TIME LESS THAN .0000
sx .008784 8Y -.906846 S2 ~.421838 DAO -24.9507t RAO 2
cs -.7%9441 ECC <$87530 SLR 13008.393 Ta 4.0000 RCA €
PLE  20.000000 PFB 8.500000 CHA  235.4710 EPS 35.1647 LOM
NS X .D17824 NSY -.906088 NSZ - .422726 (3N 1.7383 vin
LATE 1.9492 LONE 1.7701  LATS =.4371 LONS 378,7693 LATI
LAUNCH DATE MAY 18,1988 BASE AZM 102.0 TF  81.2%7
LNCH LNCH L-1 ING INJ NG
AZINUTH TINE TINE LAY LONG RANGE RY ASC
7e.00 15 48 10.8 1209.4 19,33 351,78 3956 106,88
#31.00 16 20 so.8 1179.3 19,77 343,73 3s2¢ 107,08
24,00 18 34 37,6 1071 .1 20.13 33s.88 3104 107.20
sr.00 17 26 .. 970,19 20,38 320,81 2730 107.30
$0.0D t7 83 2.2 [TEIN ] 20.4¢ 322.01 2368 107,33
83,00 i3 16 19,2 [1-2 ) 20.3¢ 318,58 2080 107,30
28,00 19 34 t9.2 Tas.? 20.13 312,29 1083 107,20
#9.00 19 48 10,7 70s8.3 19.77 30s.78 1604 107,08
101,89 18 5T 49.7 sre. ¢ 19.38 306.30 156¢ 106.87
103,00 COAST TINE LESS THaNn .0000
108,00 COAST TIME LESS TwaN .0000
111,00 COASY TIME LESS Twawn .00C0
114,00 COASY TIME LESS THaN .0000
(13 220729 8Y ~.878138 82 -.428582 DAO -25.37833 RAO 2
(4] -.714249 ECC 988274 SLR  13D13.2%58 Ta 64,0000 RCA &
*LP  20.000000 PFg 8.500000 ChA 236,4567 €PS 44,5719 LOM
LEL) +2307¢8 NBY ~.873608 NSZ ~.42043Y (3M 1.7710 VIM
LAYE 3,307  LONE <4792 LATS ~.4121 LONS 316.1478 LATI
LAUNCH DATE MAY 18,1988 BASE AZM  102.0 TF  61.164
LNCH LNCH L~1 N INg ING
AZIMUTM TinE TINE LAT LONG RANGE RY ASC
78.00 18 41 47,8 1274.€ 19.74 350.6¢ 3899 120.80
s1.00 17 17 3.0 1162.7 20.21 342,68 3461 121,01
sa.00 17 5t 24.4 1082.6 20.58 334.68 3032 121.16
e7.00 18 23 13.8 9580.2 20.82 327,23 2633 121,26
90.00 18 50 55.2 060.7 20.91 320.69 2285 121.29
93.00 19 13 32.2 787.7 2D.82 315.29 2002 121.26
9e,00 19 31 6.1 731.1 2D.%8 311.03 1783 121.16
99.00 19 44 23.2 €88.6 20,21 307.72 1619 121.01
100.2¢ 19 49 .3 €73.9 20.02 306.54 1362 120.92
3105.00 COASY TIME LESS THAN 0000
108.00 COAST YIME LESS THAN .0000
111.00 COASY TIME LESS THAN .Dooo
114,00 COAST TINME LESS THAN .pooo

PACE 3

43.35629 RI  396065.312 LAY 28.310600 LON 279.465800
$4%.0000 KPD  14.6380000 YLP S70.00000 TFS® 105.00000
243.1518 RAD €3552.91 VEL  10.98283 PN 1.90278
2.6768 2aE 137,773 B.Y .0000 B.R .oo00
10.4037 LONI 322.4237 RSM 181,.8680 TTAN 4,378
TTT 239,303  ARRIVAL DATE MAY 16 1965 8 2% 26.3
Ny NS PO CST  INC 2 NG 2
AZMTH TINE TINE Lay LONG
117.23 13 39 a41.8 779.5 384,17
115.96 14 8 15,2 683.7 347.07
115,018 14 36 27.2 sse8.3 340.0%
114.41 15 3 28.8 496.3 333.30
114.21 15 28 32.7 410.8 327.02
114,41 15 51 4.7 333.9 321.36
115.01 16 10 47.53 266.8 316.40
115.96 16 27 41.3 209.6 312.12
117,23 16 41 89.9 161.6 308.47
118,78 16 54 3.5 121.7 308,37
120.49 17 4 13.8 88.4 302.73
122.40 17 12 $1.2 0.8 300.46
124 .44 17 20 13.1 3.6 298.49
$6.76756 RI 399241.320 LAY 28.310600 LON 279.461800
$45.0000 KPD 14.638000 TLP 57D.00D00 TFB 105.00000
243.1518 RAD €552.92 VEL  10.98661 PYH 1.98426
2.6838 IAE 139.830 8.7 .0000 B.R .D000
-8.1086 LONI 323.5459 RSM 1531.6786 TTAN 5.567S
TIT 212.281  ARRIVAL DATE MAY 17 1965 9 15 .
INS INJ PO CST ING 2 ING 2
AZMTH TIME TINE Lar LONG
115.36 14 57 50.1 673.7 21.10 347,60
113,89 15 28 40.5 5$70.3 21.26  339.53
112.76 15 S8 50.% 468.3 21.3%8 332,42
112.04 16 27 12.4 37,7 21.46  325.34
111.80 16 52 45.6 204.5 21.49 318.94
112,04 17 14 498.6 209.3 21.46  313.43
112.76 17 33 10.3 146.8 ?1.38 308.77
113.89 17 48 6.7 96.2 21.26 304.98
115.36 18 0 8.6 $5.9 21.10 3031.09
117,10 18 9 50.2 23.7 20.91 299.38
119,03 18 17 42.4 -2.0 20.71  297.30
70.42668 R 401905.441 LAT 28.310600 LON 279.461800
$45.0000 KPD 14.638000 YLP S$70.00000 TF® 10%.00000
243.1518 RAD 6552.94 VEL  10.99831 PTH 1.98%44
2.7160 24E 142,768 8.7 .000D B.R .0000
=5.1707 LONI 325.1836 RSN 151.6761 TTaN 8. 4142
TTY 184.224  ARRIVAL DATE MAY 18 196% 10 S 33.9
INJ NG PO CST  ING 2 NG 2
AZNTH Time TIWE LAY LONG
114.13 16 T 40.2 614.4 22.61  343.79
112.48 16 40 29.8 504.3 22.82  335.%3
111,17 17 12 28.7 396.1 22.%8  327.%9
110.32 17 42 10.7 295.1 23,09 320.20
110,03 18 8 13.4 206.2 23,13 313,77
110.32 19 29 46.9 132.6 23.09 308.33
191,17 10 46 49.9 T4.7 22.90 304,04
112,49 18 89 $6.0 30.3 22.02 300.69
113.98 19 9 4.3 -.4 22.635  298.83
84.14050 R1 4038316.168 LAT 28,3106D00 LON 279.461000
$45.0000 KPD 14.638000 TLP S70.00000 TFB 10%.00000
243.1518 RAD €552.94 VEL  10.99737 PYTw t.90021
2.7228 IAE 143,867 B.T .0000 B.R .0000
~2.8373 LONI 324.8547 RSWM 131.6593 TTAN  &.7s881
TIT 160.025  ARRIVAL DATE MAY 19 1965 10 56 19.9
INJ INJ PO C8T  ING 2 ING 2
AZMTH TIME TINE LAY LONG
113,01 17 3 2.2 $99.6 22.97 3a2.83
112.09 17 36 25.8 487.7 23.19  334.85
110,73 18 8 57.0 377.6 23.37  326.48
109.84 18 39 3.8 27s.2 23.48 318.98%
109.53 19 8 16.0 185.? 23.52 312,39
109,84 19 26 39.9 112.7 23.48 307.01
110.73 19 43 17.3 56.1 23.37  3Dp2.81
112.09 19 55 51,8 13.6 23.359 299.%9
112.79 20 0 14.2 -1.1 23.10 298.48



JPL TR 32-503 EARTH—MOON TRAJECTORIES, 19‘
PACGE "4 b
X .422488 Y -.008837 82 ~.415400 DAO ~24.35004 RAD 297,87503 RI 404746.320 LAY 28.310600 LON 279.461800
<3 -.020822 ECC 988378 SLR  13000,048 TA 4.0000 RCA €545.0000 KPD 34.638000 TLP 570.00000 TFB 105.00000
PLP  20,000000 PFB 0.500000 SHA  237,4423 EPS 55,8653 LOM  243,13518 RAD 6552.93 VEL 10.99213 PTH 1.98629
NaX 431598 NSY -.001232 NSZ -, 414430 C3M 1.6465 VINM 2,6998 2AE 143,328 8.7 .0000 B.R .0000
LATE  4.35033 LONE 359.1063 LATS  ~.3885 LONS 303,%5267 LATI =-1.0618 LONI 322.8280 ROM 151,8302 TTAN  6,0184
LAUNCHM DATE  MAY 17,1988 BASE A2M 102.0 TF 63,039 TIT 139171 ARRIVAL DATE MAY 20 1965 11 46 23.4
LNCH LNCH L-1 INJ INJ INJ INJ INY PO CST ING 2 ING 2
AZINUTH TINE TIME LAY LONG RANGE RT ASC AZMTH TIME TINE LAT LONG
78,00 17 19 87,7 1307.8 18,82 352,88 4027 133,93 114,52 17 41 45,3 632.6 22.18 344,97
81.00 17 853 81.4 1200.0 19.23 345.02 3606 133,72 112.94 18 13 51,3 525.0 22.34 33v.00
84,00 19 26 55,3 1094,1 19.58 337,32 3193 133,86 111,70 18 45 9.4 419.1 22.49 329.2%
e7.00 18 57 48,3 994.7 19.7¢ 330.09 2806 133.9% 110,90 19 14 21,1 319.7 22.58 21.92
90,00 19 25 6.0 906,38 19.84 323.63 2463 133.98 110.62 19 40 12,4 231.8 22.62  313.48
93,00 19 48 4.9 832,3 19,76 318,15 2178 133,95 110.90 20 t s5v.2 157.3 22.%8  309.99
96,00 20 ¢ 37,0 772.6 19,55 313.67 1944 133,86 111.70 20 19 29.6 97.6 22.49 305.%6
99,00 20 21 11.8 725.9 19.23 310.07 1764 133,72 112,94 20 33 17.5 50.9 22,34 302.04
102.00 20 32 3.0 €89.8 18,82 307,13 1628 133,53 114.52 20 44 3.8 14.8 22,15 299,27
103,58 20 37 31.8 6741 18.%8  305.88 1565 133.41 115,47 20 48 4%.9 -.9 22.04 298.04
108.00 COASY TIME LESS THAN .0000
111,00 COASY TIME LESS THaAN .0000
114.00 COAST TIME LESS THAN .0000
sx .8040386 Y -.898882 82 -.383566 DAO =-22.55477 RAO 310.84868 R] 404513,520 LAY 28.310600 LON 279.461800
c3 -.880088 ECC .985878 SLR 12997,579 TA 4.0000 RCA €545,0000 KPD 14,638000 TLP $70.00000 VYF8 10S5.00000
PLP 20.000000 PFB 8.300000 CHA  238.4280 EPS €7.1048 LOM  243.,1518 RAD 6552.93 VEL 10.99074 PYH 1.98579
NS X .612050 NSY -.692643 NSZ  -.381630 C3M 1.6415 VIM 2.6987 2AE 143,428 8.7 .0000 B.R .0000
LATE 5.4912 LONE 357.72%59 LATS -.3662 LONS 280.9131 LATI <7472 LONI 321,3967 RSM 151.5915 TTAN 6 5491
LAUNCH DATE  MAY 18,1965 BASE AZM 102.D TF 63,422 TTT 117.158  ARRIVAL DATE MAY 21 1965 12 35 .S
LNCH LNCH L-1 INJ INJ INJ INJ INJ PO CS8T ING 2 ING 2
AZIMUTH TIME TIME LAY LONG RANGE RT ASC AIMTH TIME TIME LAY LONG
78.00 17 44 10.3 1392.7 16,33 358.03 4358 146,10  116.19 18 7 23.1 T17.7 19.91 350.36
81.00 18 15 47,8 1292.3 16,67 350,70 3968 146,27 114,81 18 37 20.1 617.3 20,07  342.93
84.00 18 48 50.1 1192.9 16,94 343,46 3sT? 146,40 113,75 19 6 43.0 517.9 20.19 335.€)
87,00 19 16 14,4 1098.2 17,11 336.56 3208 146,47 113.09 19 34 32.8 423.2 20.27 328.67
90.00 19 43 2.3 1011.7 17.17 330,23 2872 146,50 112,86 19 59 54,0 336.7 20.29 3d22.32
93.00 20 6 33.0 935.8 17.11 324.63 2577 146,47 113,09 20 22 8.7 260.8 20.27 316,73
9¢.00 20 2¢ 31.8 871.4 16.94 319,81 2328 146,40 113,78 20 41 3.2 196.4 20.19 311,96
99.00 20 43 8.1 818.2 16,67 315,78 2123 146,27 114,81 20 56 46.3 143.2 20.07  307.97
102.00 20 56 46.7 774.9 16,33 312.33 1956 146,10  116.19 21 9 41.8 99.9 19.91 304.66
108.00 21 Y 37,8 739.7 15,92 309,46 1822 145,88 117,84 2t 20 17,5 64,7 19.73  301.92
108.00 23 17 10.8 711.2 15.46 307,01 1713 145.62 119,69 21 29 1.7 36,2 19.53  299.62
111,00 21 24 49,8 €87.9 14.98  304.89 1626 148,32 121.70 21 36 17,8 12,9 19,31 297,67
113,02 21 29 1%.9 674.6 14.64 303,61 1576 145,10 123,12 21 40 30,8 -.4 19,16 296,52
sx 758300 SY -.859632 87 ~.334139 DAO <~19.52018 RAO 123,57426 RI 403006,688 LAY 28,.310600 LON 279.461800
<3 -.921575 ECC 984868 SLR 12990.962 TA 4.0000 RCA 6545.0000 KPD 14.638000 TLP 370,00000 VFB 105.00000
PLP 20,000000 PF@ 8.500000 GHA  239,.4136 EPS 78,3664 LOM  243,1%518 RAD 6552.92 VEL 10.98798 PTH 1.98474
NSX .765037 NSY ~.552196 NSZ  -,331358 C3M 1.6186 VIM 2,.6945 24€ 143,081 B.Y .0000 B.R .000¢0
LATE  6,2322 LONE 356,43157 LATS  -.3448 LONS 278,3083 LATI 2,2714 LONI 319.5969 RSM 151.54358 TVTAN  6.0068
LAUNCH DATE  MAY 19,1968 BASE AZM  102.0 TF 63,918 TTT 985,889  ARRIVAL DATE MAY 22 39635 13 21 50.4
LNCH LNCH -1 INJ INS ING INJ INJ PO CSY ING 2 ING 2
AZINUTH TIME TIME LAY LONG RANCE RT ASC AZMTH TIME TiME LAY LONG
7s.00 17 s9 33,1 1505.3 12,01 4,88 ar9¢ 158,02 117,98 18 24 38.8 £30.% 16.68 357,268
#1.00 18 28 55.8 1412.2 13.11 357,83 4431 158.19 118,77 18 52 27.8 37,2 16,80  3%50.3¢
ss.00 18 59 4.2 13.33 381.02 4088 158.29 115,87 19 20 3.1 643.9 16.90 343,47
s7.00 19 28 11,3 13,46 344,42 3714 156,38 118,31 19 46 39,8 553.) 336,03
%0.00 19 82 32,0 13,81 338.20 3303 158,38 118,12 20 11 38.2 468.2 330.99
$3.00 20 t¢ 30.1 1068,3 13,48 332.49 3083 158,38 118,31 20 34 1¢.0 390.8 324,90
*8.00 20 37 45,9 997 .4 13,33 327.38 28108 158,29 115,87 20 54 23.3 322.4 31v.82
$9.00 20 38 13,90 938.,1 13.11 322.87 2589 150,18 116,77 21 11 %4.0 263.1 315.39
102,00 21 12 9.4 (YR} 12,01 310,99 2398 156,02 117,90 21 26 87,0 212.8 311,88
103,00 21 2% 43.8 848,0 12.47 318.53 2232 157,03 119,43 21 39 49,8 10,0 308,28
108.00 21 37 .9 809.2 12,07 312.%4 2098 157,359 121,10 21 50 47,1 134.2 305.40
111,00 21 47 12,2 79,0 11,63 309.91 1981 157,32 122,94 22 0 11,2 104.,0 302.9)
134,00 21 33 43,8¢ 83,8 11.20 307,58 1888 157,01 124,93 22 8 17,2 Te.5 300.77
X .079048 SY -.393603 82 -.260883 DAO ~15,59660 RAO 335,87461 Rl 400206,820 LAT 28.310600 LON 279.461800
<3 ~1,008384 ECC 983443 LR 12981.639 TA 4.0000 RCA €5485,0000 KPD 14,638000 TLP 370,00000 TFB 10%,00000
PLP  20,000000 PFB 8.3500000 CHA  240,3993 EPS 89,7380 LOM  243,1518 RAD 6552.92 VEL 10.98401 PTH 1.98330
LEL] L804048 NSY =.384833 NSZ  -,26%268 C3M 1.5799 VIM 2,6873 ZAE 142,307 8.7 .0000 B.R .0000
LAYE  8,8024 LONE 383.2578 LATS  -.3240 LONS 265,7120 LATI 3.5346 LONI 317.5366 RSM 151.4962 TTAN  5,2314
LAUNCH DATE MAY 20,1968 BASE A2M 102.0 TF 64,460 TYT 785,148  ARRIVAL DATE MAY 23 1965 14 6 58,5
LNCH LNCH L~1 INJ INJ INJ INY ING PO CST ING 2 ING 2
AZINUTH TINE TINE LAY LONG RANGE RT ASC AIMTH TIME TIME LAY LONG
78.00 18 9 51.2 1635.0 8,56 12.00 5300 169.49 119,44 18 37 6.3 960,0 12,68 4.86
81,00 18 37 15,8 1548.0 8.80 5.64 4959 169,63 118.37 19 3 3.6 873.0 12,75 358,41
84,00 19 4 48.8 1459.7 8.99 389,20 4614 169,72 117,57 19 29 8.3 784.7 12.683 351.91
s7.00 19 31 53,0 1372.¢ 9.10  352.83 4274 169,78 117,08 19 54 45.6 697.6 12.88 343,51
90,00 19 87 51.8 1288.7 9.14 346.69 3948 169.80 116,91 20 19 20.3 613.7 12.90 339,36
93.00 20 22 11.6 1210.1 9.10  340.90 3644 169,78 117.08 20 42 21.7 535.1 12.88  333.%8
9¢.00 20 44 3.2 1138.3 8,99 335,58 3366 169.72 117.57 21 3 28.5 463.3 12.83  328.26
99.00 21 4 35,9 1073.9 8.80 330.68 3118 169,63 118,37 21 22 29.8 398.9 12.75 323,46
102,00 21 22 27.8 1017.2 8.56 326,30 2899 169.49 119,44 21 39 24,8 342.2 12.65  319.16
103.00 21 38 12.4 967.7 8.26 322.39 2710 169,31 120.76 21 54 20.1 292.7 12,53 318,35
108.00 21 s2 2.1 924.9 7.92 318.89 2546 169.10 122.29 22 1 26.9 249.9 12.38 311,98
111,00 22 4 10.3 887.9 7.54 315,75 2406 168,85 124,00 22 18 58.1 212.9 12.22  308.99
114,00 22 14 50.8 856.0 7.14 312,93 2286 168.57 125,85 22 29 6.8 181.0 12.06  306.33




| .PL TR 32-503 EARTH—MOON TRAJECTORIES, 1965
b hd °

sacE 38
|
{1 939002 8Y -.208342 82 180763 DAO  <~10.03090 RAO  347.0632% R! 396201.480 LAT 20.310600 LON 279, 465800
‘ <3 ~31.314%49 CECC 981706 SLR 1297D.268 YA 4.0000 RCA  €545.0000 XPD  14,638000 TLP $70.00000 Y¢S 10S,.00000
| L® 20.000000 ¥y 8.500000 Swa 241,3049 EF3 101 ,3138 LOM 243,1518 RAD €552.91 VEL 10.87920 PTH 1.901%3
i (%] -BE2ZO8S NAY - 196261 NSZ  -.193397 C3M 1.5282 viw 2.8778 24F 141,119 B.Y .0000 8.0 .0000
LATE  8.8438 LONE 334.3297 LATS  ~.3031 LONS 253.1187 LATI 4.%¢29 LONI 315.3062 ROM  151.4450 YTAN 4. 2627
LAUNCN DATE NAY 21,1988 BASE AN 102.0 TF 85,028 TIT 54,749  ARRIVAL DATE MAY 24 1963 14 SO S3.2
i I8 143 LNCH L=1 ™y 1L ¥ INS Ny L ¥ 0 C87 inNe 2 NG 2
ATZINUTH Ting TINE LAY LONG RANGE RT ASC AZNTH TIME Ting LAY LONG
vs.00 18 17 po0.8 17786 3.7e 19.79 LLYT Y 180,72  120.34 18 46 %6.2 ‘1100.6 8.0% 12,03
81.00 180 43 1.4 1694.0 3,90 13.82 5526 180.88 119,38 19 11 18,4 1019,0 s.30 .78
sa.00 19 9 12,8 1€10.2 4.14 7.69 s198 18D.94  118.62 19 3¢ 2.7 93s.2 8.18
a7, 00 19 38 24.3 1325.8 4,24 1,53 4870 180.99 118,16 20 D %0.3 8s0.8 8.20
| 0.00 2 1 4.8 1442.9 4.27 338,48 4548 181,01 118,01 20 25 1.8 767.9 s.22
! *3.00 20 25 42.» 1363.4 4.24 349.60 4239 180.99 118.1¢ 20 48 26.3 688.4 8.20 542.47
2¢.00 20 48 54.2 1208.7 4.14 344.04 395% 180,94 118.62 ‘21 10 22.9 613.7 8.18 336.95
} 9. 00 231 10 21.8 1220.0 3.98  338.86 3686 180.8%  119.35 21 30 41.8 545.0 8,10 331.62
| 102.00 21 29 s6.9 11877 3,76 334.09 3446 180,72  120.34 21 49 14,7 482.7 8.01  327.12
105.00 21 47 39.5 1302.1 3.80 329.72 323 180,56 121.57 22 6 1.7 427.1 7.91 322,86
108,00 22 3 34.4 10%2.8 3.19 325.74 3043 180.37 123,018 22 21 1.2 377.8 T.79 319.00
111.00 22 17 s0.0 1009.4 2.86  322.13 2080 180,15  124.62 22 34 39.3 334.4 7.68 315,52
134,00 22 30 3e.3 971.3 2.50 318.83 27136 179.89 126,39 22 46 47,5 296.3 7.51 312.37
! ax .993038 8Y ~.004418 82 ~-099414 DAO  -5.70543 RAO 359.74563 RI 391192.863 LAT 28.310800 LON 278.461800
[ c3 -1.232043 ECC «9T9TTD SLR  12957.601 TA 4.0000 RCA  6345.0000 KPD 14.638000 TLP $70.00000 TF8 10%.00000
PL®  20.000000 #FB  8.3500000 GMA  242.3706 EPS  113.1875 LOM  243.1518 RAD 6552.90 VEL  10.9738% PTH 1.97957
Nax 998316 NSY 006628 N3Z - 094356 C3NM 1.4666 VIM 2.6661 ZAE 139.501 8.1 .DOD0 B.R .000D
| LATE  6.8537 LONE 333.7046 LATS  -.2016 LONS 240.5233 LATI 5.2913 LONI 312.9966 RSN 151.398D TYTAN  3,137% |
: LAUNCH DATE  MAY 22,1968 BASE AZM  102.0 TF  65.610 TTY  3¢.501 ARRIVAL DATE MAY 25 1965 185 34 20.%1
LNCH LNCH L-1 INJ INJ INJ INJ INJ FO CST NG 2 NG 2
: AZINUTH TINE TImE LAY LONG RANGE RT ASC AZMTH TIME TINE LAY LONG
ve.00 18 235 23.8 1924.4 ~1.40 27,93 6425 191.99 120,53 18 55 28.13 1249.4 2.92 21.08
#1.00 18 47 29.8 1847.9 -1.20 22.33 6124 192.10 119,57 19 18 17.5 1172.9 2.99 15.37
84.00 19 12 27.0 1768.0 ~1.06 16,48 5811 192.19  118.87 19 41 55,0 1093.0 3.08 9.48
87.00 19 37 81,8 1666.1 -.97 10,51 S492 192.24 118.44 20 5 51.9 1018.1 3.08 3.e7
90.00 20 3 13.9 1604.1 -.94 4.%0 S17e 182,28 118.30 20 29 §0.0 929.1 3.09 3S7.48
93,00 20 28 10.4 1823.7 ~.97  358.57 4962 192.24 118.44 20 53 34.0 048.7 3.08  351.53
} 9e 00 20 52 .7 14468.3 ~1.06 352,84 4564 192.19 118,87 21 16 18.2 7.8 3.08 345,083
99.00 21 14 a9.9 1373.8 -1.20 347,37 4204 192.10 119,57 21 37 43,7 €96.8 2.99 340,41
102,00 21 3% 60,0 1306.6 ~1.40 342,23 4026¢ 191.99 120,83 21 57 46.6 €31.6 2.92  33s5.38
, 105.00 21 33 32.0 1245.2 ~1.64 337,48 3791 191,85 121,71 22 16 17,3 570.2 2.83 330,68
i 108.00 22 13 25.2 1109.8 ~1.92 333,02 3579 191,87  123.D9 22 33 15,0 514.8 2.73  326.33
111,00 22 29 43.1 1140.2 -2.23 328.93 339¢ 191.48 124.66 22 48 4.3 468.2 2.61 3ze.38
t114.00 22 4s 32.2 1096.0 ~2.56 325,18 3223 191,22 126,38 23 2 48.2 421.0 2.49  310.76
i sx 979048 SY 203638 82 ~.0031210 DAO 06930 RAO  11.74968 R] 385496.94% LAT 28.310600 LON 279.461800
| (3] ~1.3%4238 £CC S9TTT64 BLR  12944.463 TA 4.0000 RCA  €345.0000 KPO 14.638000 TL®P 570.000DD TF8 10%.00000
I PLP  20.000000 PFB  8.300000 CMA  243.3362 EPS  125.443% LOM  243.1318 RAD 6552.89 VEL  10.96027 Prn 1.97749
(1Y 976557 NSY 215216 NSZ .004388 (3N 1.3993 VIM 2.6535 2A€ 137,508 8.7 .0000 B.R .0D00
LATE  8.1110 LONE 333.4407 LATS  -.2592 LONS 227.91710 LATI 5.7676 LONI 310.7100 RSN 133.3562 TYYAN  1.s896
LAUNCH DATE  MAY 23,1968 BASE AIM 1D02.0 TF 68,206 TTT  14.187  ARRIVAL DAYE MAY 26 1965 18 18 17,3
' LNCw LMEw L-1 Ny inJ ICT) Ny Ny PO CST  INC 2 ING 2 i
‘ ATTNUTN TINE TINE LAY LONG RANCE RY ASC AZNTH TINE TINE Lay Lowe
! ve.00 1o 20 37.8 20801 -s.78 36.49 029 203.5¢ 119.07 19 3 3.9 14081 -2.48 29.58
! #1.00 18 81 31.8 2000.4 .87 35,24 [ 227] 203.69 118,92 19 28 .3 1333.4 -2.42 2e.24
| s4.00 19 15 19.0 1932.3 ~¢.43 25.68 [YE1] 203,77 118,22 19 47 30.3 1287,y -2.37 18,63
' 07,00 19 39 57,8 1982.9 .38 te.87 s140 203.81 117,80 20 10 0.3 11778 -2.34 12,7y
90.00 0 3 6.2 IRAZ IS/ ~8.52 13,92 ss2s 203.83 117,68 20 34 37,9 1096.7 -2.33 .8
*3.00 20 30 te.2 1690, 4 ~6,38 1.94 8310 203,01 117,00 20 58 26.6¢ 10184 -2.3%4 .86
*e. 00 20 S¢ 89,7 18100 -6.43 2.03 5203 203,77 21 21 0.9 35,9 2.3  3%4.98
*9.00 21 19 82.1 1834.¢ ~8.87 35¢.28 4908 203.6¢9 21 44 26.4 59,4 2,42 349,29
102,00 231 43 34.2 14822 -8, 7¢ 3s0.79 4632 203.50 22 % Se.4 T87.2 ~2.42 343,86
‘ 108,00 22 2 sy.2 1399.3 ~8.99 343,359 4378 203,48 22 2¢ 0.8 720.3 -2.5¢ 338,78
108.00 22 22 43.0 1333.9 ~7.235  M0.71 4141 203,28 22 44 56,9 €s9.9 ~2.68 333.00
111,00 22 41 2.4 12784 ~7.5%  33s.16¢ 3929 203.09 23 2 20.3 €03, ¢ -~2,78  329.58
114,00 22 37 34.3 12277 -7.07 331.92 3730 202,08 23 18 22.0 $52.7 ~2.88 325,48
s 907700 8Y .407229 82 .100338 DAO S.7S062 RAO  24.16053 RI 379830.230 LAT 20.310600 LON 279.461800
€3 -1.4728%6¢ EcCC «ST5018 SLR  12931,722 TA 4.0000 RCA  €545.0000 KPD 14.638000 TLP $70.00000 TF8 £0S.00000
PLP  20.000000 PFB  5.500000 GWA  244.3419 EPS  138.1499 LOM  243.1318 RAD €552.89 VEL 10.96297 PTH 1.978s0
| [ T3] L901888 NSY .418889 N8Z .106208 C3w 1.3307 VIM 2.6408 24E 135,208 8.7 .0000 B.R -0000
LATE  S.2087 LONE 383.5T70 LATS  -.23%4 LONS 215.2906 LAT! 5.9507 LONI 308.5628 RSN 151.3241 TTAN .5514
LAUNCH DATE MAY P4,1988 BASE AZM  1p2.0 TF 66,822 TIT ~347.889 ARRIVAL DATE MAY 27 1965 17 3 $1.9
LNCH LNCH L-1 ILT] INJ INg N INJ PO CS8Y ING 2 iNG 2
AZIMUTH TINE TInE LAY LONG RANGE RY ASC AZMTH TIME TIME LAT LONG
7s.00 18 34 34.3 2241.2  -32.12 45,57 7658 215.8) 118.26 19 12 15,5 1566.2 -8.00 38.45
81,00 18 33 52,90 2174.8  -11.93 4D.69 7393 215,91 117,28 19 32 7.4 1499.6 -7.94 33,81
s4.00 19 18 25.0 2102.4 -11,80 38.41 7111 215.98  116.5¢ 19 53 27,8 1427.4 -7.90 20.18
7,00 19 €2 17,7 2028%.% -11.7% 29,79 €811 216.02 116.12 20 16 3.2 1350.5 ~7.88 22.53
$0.00 20 7 0.2 1945,2 ~11.68 23.91 6499 216.04 115.97 20 39 35.4 12710.2 -7.87 16.64
93.00 20 32 36.3 10631 -11,73 17.86 €181 216.02 116,12 21 3 39.4 1188.1 -T.88 10.60
98.00 20 58 €.7 1780.9 -11.80 11.76 5664 215.98  116.56 21 27 4.7 11DS.9 ~7.90 4.53
99.00 21 23 13.1 1700.8 -11,93 S.74 5555 215.91 117.28 21 51 33,6 1028.8 -7.94 358.55
102.00 21 47 30.¢ 1623.4  ~12,12  359.87 5259 215.81 118.26 22 14 34.0 948.4 -8.00 352,78
105.00 22 10 40.7 1850.6  ~-12.35 354,24 4980 215.68 119,48 22 36 31.3 875.6 -8.07 347.2%
109.00 22 32 31.4 1482.9 -12.61 346.89 4722 215.52 120,91 22 57 14.4 807.9 ~8.15  341.96
111,00 22 32 se.e 1420.7 -12.50  343.8¢ 4485 215.34 122.52 23 16 37.6 745.7 -8.2¢ 337.04
114.00 23 11 58,9 13641 -13.22 339.10 4271 215.12 124,29 23 34 40.0 €89.1 -8.34 332.45



JPL TR 32-503

EARTH—MOON TRAJECTORIES, 196'

L 34 JYTRYSR
(4] -1.580803
*L®* 20.,000000
NS X 7701812
LATE 3.9640
LAUNCH DATE L]
LNCH ULNC
AZIMUTH TIm
7s.00 10 42
81,00 19 1
84,00 19 22
87,00 19 493
%0.00 20 10
93.00 20 38
98,00 2y 2
99,00 21 20
102,00 21 54
103.00 22 20
108.00 22 44
111.00 23 &
114,00 23 2»
X 597538
c3 -1.671382
*L* 20.000000
N3 X +584378
LATE 2.4291
LAUNCH DATE “
LNCH LNC
AZIMUTH T 1M
78.00 18 52
81.00 19 9
84.00 19 29
87.00 19 51
50.00 20 13
$3.00 20 4t
9¢.00 21 8
$9.00 21 37
102.00 22 S
10%.00 22 32
108.00 22 59
111.00 23 24
114.00 23 4
X 389717
(4] ~1.74058¢
ALP  20,000000
NS X +353313
LATE .8885
LAUNCH DATE L]
LNCH LNC
AZIMUTH TiM
7s.00 19 9
81.00 19 23
84,00 19 40
ar.o00 20
86,00 20 23
$3.00 0 %1
*8,.00 21 20
$9.00 21 SO
102,00 22 2t
108,00 22 82
108,00 3 21
t13.00 2y 49
114,00 0 19
L 3] L111221
<3 ~1,.704078
#L* 20,000000
s x 093037
LATE =~2.,1330
LAUNCH DATE L]
LNCw tNC
AZIMUTH TIM
78.00 19 37
8t .00 19 49
84.00 20 4
87,00 20 22
%0.00 20 458
$3.00 21 12
9¢ .00 21 43
$9.00 22 18
102.00 22 %0
108,090 23 23
108,00 23 538
111,00 0 3
114,00 o s9

(1] . 593809 82 199410
(143 S974047 SLR  12020.14
PFR 8,.500000 CHA 248,327
NSY 803933 NS8Z .2081¢
LONE 354.1278 LATS -.2109
AY 29,1985 BASE AN
[ L-1 Ny
E TINE LAY
14,8 2405.4  -17.22
28,0 2344.4 -17,02
38.0 2276.7  -16.88
35,7 2202.¢  -16.79
9.9 2123.3 -16.76
54.3 2040.2 ~16.79
17,7 1985.2 -16.88
47,0 1870.4 -17.02
51,0 1787.8  -17.22
3.8 1708.4 ~17.46
6.7 1633,9  -17.73 3
48,8 1564.8 -18.03 3
4.2 18501.3  ~18,36 3
sy 747948 82 .28900
€cc 972556 SLR 12910.38
PFB  8.500000 GHA 246.313
NSY .T56304 NS2 .29412
LONE 385,0709 LATS ~.1833
AY 28,1965 BASE AZM
H L-1 INJ
€ TIME LAT
36,8 2567.7 -21.7M
41.9 2513,% -21.50
10.4 2451.1 -21.33
4.7 2380.% -21.23
16,4 2302.4 -21.,20
23,3 2218.1 ~21.23
52.1 2129.86  -21.33
2.2 2039.4 -21.50
12.9 1949,9 -21.,7%
48,7 1063.2 -21.9
22.% 1780.9 -22.28
36,7 1704.1 -22.60
21,7 1633,2  -22.9% 3
sy 885942 82 .36t40
ECC 971420 SLR 12902,94
PFB  8.300000 GHA 247,298
NSY .861104 NSZ .38541
LONE 358.3%541 LATS ~.15851
AY 27,1965 BASE A2M 1
L] L-1 INg
3 TINE LAT
3.7 2r117.6 28,29
32.¢ 2671,8  -24.98
32.0 2318, -24.76¢
20.3 2580.1 -24.84
1.8 2473, 24,80
38,9 2307, 24,84
33,7 2204.8  -24.78
52,9 2197.3 24,96
40,1 2099.7  -2%.21
8.3 2004, -25.%2
30.8 191%,0  -25.88¢
3. t827.? -26,23
50.8 1748,9  -26,8)
sy .90%380 82 .40977
(144 «9T0TDE SLR 12898,.27
PFB  9.300000 GHA 248,284
NS Y 906436 N2 L41198
LONE 357, 8883 LATS -.1257
AY 20,1963 BASE AZM 1
] L-1 INJ
€ TIME LAY
39.7 2833.8  -27,40
14,8 2796.8  -27.09%

.8 2749.5  -26,85
1.3 2685.4  -26,70
. 2618,0 -26.65%
59.9 2526.9 ~26,70
42.3 2428.0 -26.85%
34.9 2322.8 -27.09
16,1 2215.8  ~27.40
3r.y 2111.,0  -27.75
81.2 2013,2 -28.14
22.7 1918.0 -28.55

5.8 1832.3  ~-28.98

2 DAO 11.50288
1 TA 4.0000
3 EPS 181,337
[ 3 e-1] 1.2644
LONS 202.8361
02.0 TF s7,
Ny
LONG RANGE
58.22 8293
50,76 8053
45.80 T788
40.39 7499
34,57 7191
28,46 6870
22.18 6542
15.80 6215
9.52 5898
3.40 559%
57.54 5310
51.96 5047
46,68 4807
0 DAO 16.79812
4 TA 4.0000
2 EPS 164,9998
8 C3m 1.2038
LONS 189.943¢
02.0 TF 88,
INJ
LONG RANGE
§5.30 8923
61,33 8710
56.77 8465
51.62 8190
45.89 7887
39.68 7561
33.12 rT220
26.38 €873
19.59 6529
12.92 6197
6,45 5883
.28 5591
54.42 5322
6 DaO 21.19130
7 TA 4.0000
8 EPS 178.9944
5 {3M 1.1501
LONS 177,2097
02.0 TF &8,
INY
LONG RANGE
75.18 9504
71.81 9323
s7.78 9106
62.94 8649
57.33 8853
$1.00 8220
44,11 7861
38.08% Tan?
29.48 112
22.12 648
14,98 6398
8,14 607y
1,66 8774
T DAO 24.19088
1 TA 4.0000
3 EPS  -166,3247
5 M 1.1081
LONS 184,4390
02.0 IF 69,
Ny
LONG RANGE
83.18 9953
80.51 9809
77.06 9625
72.86 9390
€7.21 9102
€0.73 8761
53.4% 8380
45,56 7974
37.48 7563
29.44 T162
21.65 €780
14,20 6425
7.17 €099

RAO 37.27732 R1 3TNYYY.001
RCA  €343.0000 XPD 14,630000
LOM 243,1518 RAD e552.60
Vi 2.8279 2Af 132.704
LAT] 3.80635 LON! 30&.6828
461 TIY -328.680 ARRIVAL
INJ Ny INJ
RT ASC AZMTH TIME
228.97 115.64 19 22 20.1
229.06 114,58 19 40 3.2
229.13 113.80 20 O 32.7
229.17 113.32 20 22 18.3
229.19 113.16 20 45 33.2
229.17 113.32 21 9 34.4
229.13 113,80 21 34 52.9
229.06 114.58 21 59 37.4
228.97 115,64 22 24 38.6
228.84 116,94 22 48 32.1%
228.69 118,47 23 11 20.6
228.52 120.19 23 32 53.3
228.31 i22.07 23 33 5.5
RAC 51.37853 Rl 368734.184
RCA 6545.0000 KPD 14.538000
LOM 243.1518 RAD 6552.87
VIiM 2.6163 ZAE 130.165
LATI 5.2803 LONI! 3D3.1915
118 TTT -304.630 ARRIVAL
INJ ING INJ
RT ASC AZMTH TIME
243.31 112.04 19 35 24.3
243,40 110.84 19 31 35.3
243,46 109.95 20 10 1.4
243.50 109.40 20 30 45.)3
243,52 109.22 20 33 38.8
243.50 109.40 21 18 21.4
243.46 109.95 21 44 21.8
243.40 110.84 22 11 1.8
243.31 112,04 22 37 42.8
243.19 113.51 23 3 51.9
243,04 11%.20 23 29 3.4
242.87 117.09 23 53 .7
242.67 119.14 24 15 34,8
RAO €6.853844 RI  364915.%20
RCA 6€543.0000 XPD 14.838000
LOM 243.1518 RAD 6552.87
vim 2.8061 ZAE 127,778
LATI 4.2837 LON! 304.1949
748 TTY -281.%28 ARRIVAL
INJ INY Ny
RY ASC AIMTH TIME
25%8.9) 107,88 19 54 21.3
258.99 106.44 20 8 4.2
2%9.08 105,37 20 24 20.1}
259.09 104,70 20 43 50.%
2%9.40 104,47 2t ¢ 18.)
259.09 104.70 21 31 26.6
259,06 108,37 21 53 48.)
258.99 108,44 22 27 30.4
258,91 107,88 22 56 39,8
258,79 109.5¢ 23 25 29.%
258,65 111.49 23 53 23.8
258.48 113.62 24 19 59.9%
258.28 115,90 D 48 59,7
RAO 82.39661 RI 362609.262
RCA  6345,0000 KPD 14.838000
LOM 243.1518 RAD §552.86
ViM 2.5980 ZAE 125,780
LATE 2.87T44 LONI 3D3.7872
26} TIT -257.189 ARRIVAL
Ny N INJ
RY ASC AIMTH TIME
275.57 104.08 20 24 33.4
275,65 102.38 20 35 51.8
275.70 101.07 20 49 30.3
275.74 100,22 21 7 30.7
275,75 99.93 21 29 18.4
275.74 100.22 21 55 6.8
275.70 101.07 22 24 10.5
275.65 102.38 22 55 17.6
275,57 104.08 23 27 11.8
275.46 106.06 23 58 48.7
275.32 108.27 24 29 22.4
275.16 110,65 1t 2 20.7
274.96 113.16 1 29 38.0

LAT
TLe
VEL
8.t
RSM
DATE

LAY
TLe
VEL
3.7
RSM
DATE

LAT
TLe
VvEL
3.7
L1
DATE

LAy
e
VEL
3.7
RSM
DATE

[ £114 s

28.310800 LON 279.481800
$70.00000 YF8 105.00000
10,95796 PTH 1.97360
.0000 B.R .0000
151.3082 TTaAN .8420
MAY 28 1965 17 52 15.4
PO C8Y ING 2 ING 2
TIME LAT LONG
1730.4 -13.39 47.78
1669 .4 -13.34 43.2%
1601.7 -13.30 3s.25
1527.6 -13.28 32.01
1440.3 -13.27 26.99
i365.2 -13.28 20.88
1280.2 -13.30 14.61
1195.4 -13.34 8.30
1112.6 -13.39 2.08
1033.4 ~13.46 356,06
958.9 -13.54 380.29
889.8 -13.62 344,04
826.3 -13.71 339.72
28.310600 LON 279.461800
$70.00000 TFB 105.00000
10.95382 PTH 1.97218
.0000 B.R .0000
151.3026 TTAN 2.2477
MAY 29 1965 18 44 34.3
PO (8T ING 2 ING 2
TIME LAY LONG
1892.7 -18.32 §7.44
1838.5 -18.27 53.40
ir76.1 -18.23 48.80
1705.5 ~18.20 43.62
1627.4 ~18.19 37,08
1543.1 -18.20 31.68
1454. 6 -18.23 25.18%
1364 .4 -18.27 18.45
1274.9 -18.32 11.73
1188.2 -38.39 5.15
1105.9 ~18.46 358.79
1029.1 -18.54 3s82.74
958.2 -18.63 3a7.03
28.310600 LON 279.461800
570.00000 TFB 1D35.00000
10,95066 PTH 1.87101
.0000 B.R .0oo00
151.,3187 TTAN 3. 6068
HAY 30 1963 19 41 31.0
PO C8T ING 2 ING 2
TIME LAY LONG
2042.6 -22.3% 66.8%
1996.6 ~22.3%0 63.43
1941 .1 -22.2% $9.34
1078.1 ~22.2) 54,49
1790.7 -22.22 48.89
1712.7 -22.2% 42.5¢
1619.6 -22.2% 35,69
1522.8% -22.30 28.48
1424.7 ~22.38 21.18
1329.1 -22.42 13.89
1238.0 -22.5%0 6,08
1152.7 -22.%8 .18
1073.9 -22.66 3ss. et
28.310800 LON 279.481800
570.00000 TFB 105.00000
10.948680 PTH 1.9%027
.0000 9.R .0000
151.33550 TTaAN 4.8430
MAY 31 1965 20 42 50.3
PO C8Y ING 2 ING 2
TINE LAT LONG
2158.6 -25.04 T4.51
2121.8 -24.98 T1.78
2074.85 -24.9) 68.29
2014.4 ~24.90 63.87
1940.0 ~24.88 58.41
1851.9 -24.90 51.94
1753.,0 -24.9) 44 .68
1647.8 -24.98 36.83
1540.8 ~25.04 28.81
1436.0 -25.11 20.88
1336.2 -25.19 13.16
1243.0 -25.27 5.84
1157.3 ~25.36€ 358.96
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EARTH—MOON TRAJECTORIES, 1965

g

(1] ~.1376QY 8v 089550 82 +420787 DAO 28,3893 RAO 100.0%5084 R1  361009.258 LAY
(4] -1.797029 ECC 970480 SLR 12834,793 TA 4,0000 RCA €3%485,0000 K®D 14.636000 TLP
"L 20.000000 ®FQ $.500000 Cua 248.2701 EPS  -152 0063 LON 243,.1%18 RAD 8352.88 VEL
L1} -.176243 N8Y .808029 N3Z 428828 (3N 1.0085¢ Vi 2.5937 2a€ 124,422 8.7
LATE ~-2.8830 LONE 3$9.3558 LATE ~.0953 LON® 181.6452 (AT} +28TT LONI 3D4.0483 R3N
LAUNCH DATE NAY Pe,1068 BASE A2x 302.0 TF  ¢9,479 TTY -231.494 ARRIVAL DATE
LM LNCH L-1 LN INg ING INY INJ
AZINUTH TINE TINE LaT LONG RANGE RY ASC AZMTH TInE
ve.00 20 27 s2.2 2881.9 ~20.18 86.80 10139 292.17 102.39 21 18 S4.1
s31.00 20 37 50.2 2080.2 -27.82 04.31 10016 292.84 100.82 23 2% 20.%
#4.00 20 51 &.® 2807, 8 -27.8% 83.22 98831 292.%0 99,08 21 3Y s2.¢
7,00 21 6 3.8 2781.3 27,37 77.09 9631 292.92 90.09 21 %54 28.2
#0.00 21 31 13,1t 2678.3  -27.3% 71.74 9348 292.93 87.75 22 1% 51.4
®3.00 21 ss 35.4 2sse.t  ~27.37 €5.1€ 9002 292.92 98.09 22 42 4.3
98,00 22 3D 48.8 240€.3 -27.5% 57.58 8606 292.90 99.08 23 12 12,9
9,00 23 s 10.% 2376.1  -27.82 49,36 8182 292.84 100,52 23 44 46,8
102,00 23 40 28.8 2264.0 -28.1¢ 40.90 751 292.77 102.39 24 18 12,3
103.00 0 19 7.8 21%4.4 -28.54 32.9%1 7331 292.66 104.53 0 55 t12.2
108.00 D 52 53.7 20%0.4 -28.9% 24.38 6933 292.53 106,89 1 27 4.0
111.00 1 24 41.8 1953.3 -29.3¢ 16.66 6564 292.37 109,38 1 57 15.1
114,00 1 84 27.8 1064.7  -29.83 9.38 €226 292.17 112,01 2 25 2.2
sx -.414447 SY .8093139 82 416567 DAO  24.631801 RAOC 117.12187 Rl 362999.016 LAY
€3 -1.760349 ECC 970767 SLR 12858.670 TA 4.000D RCA 6345.0000 KPD 14.63800D TLP
PLP  20.0D00000 PFB  8.350D0DC CHA  250,.2558 ERS  -137.5240 LOM  243.,1518 RAD €552.86 VEL
NSX  -.431689 NSY .801206 NSZ 414383 C3K 1,094 VIM 2.5949 ZAE 123,837 B.Y
LATE -4.4289 LONE  1.2293 LATS -.0641 (ON? 138.8551 LATI =<~2.7797 LONI 3D4.9671 RSw
LAUNCH DATE  MAY 35,1965 BASE A2M 1D2.0 TF  €5.288 TTY ~204.504 ARRIVAL DATE
LNCH LNCH L-1 INJ INJ INJ INJ INJ
AZINUTH TIME TImE LAT LONG RANGE RT ASC AIMTH TIME
79.00 21 40 15.9 2840.6  -27.52 83,67 9980 309.78 103,84 22 27 36.58
81.00 23 %51 38.% 2804.5 -27.2C 81.0% 9839 30s.86  102.12 22 38 23.0
84.00 22 € 13.2 27s7.8  -26,96 77.68% 9657 308.92  100.79 22 52 11.1
87.00 22 24 4%.8 2698.1 -26.80 73.2¢ 9424 309.9% 99.93 23 9 43.7
90.00 22 47 44.7 2623.2  -2€,7% 67,84 9136 309,96 99.63 23 31 28,83
93.00 23 18 s.2 2335.¢  -2€.8C €1.3% 8795 309.9% 99.93 23 57 19.8
96 .00 23 as 8s.C 2438, ~2€.9¢ 54,0C 8412 308,92 100.79 24 26 31.3
99.00 0 2z S54.7 2330.4 -21.2¢ 4€,1C 8004 309.86 102.32 1 1 45,1
102.00 0 se as.2 2222.7  -27.%2 37.97 7591 309.78  103.04 1 33 80.9
105.00 1 30 21.7 2117.3  -27,87 29.89 7187 309.67 105.084 2 5 3%.0
108.00 z2 2 4.1 2017.0 -28.27 22.08% 6803 309.54 108.07 2 3¢ 23.0
111,00 2 33 31.4 1923.3 ~28.68 14.57 S4a46 309.37 110.47 3 5 3.7
114.00 3 2 22.9 1837.2 -29.11 7.50 €118 309.18 112,99 3% .1
[13 -.638504 8Y .872148 81 374073 DAO  22.016435 RAO 133.52957 RI 365393.123 LAT
cs -1.736318 ECC 971490 SLR 12903.403 Ta 4.0000 RCA €345.000C KPD 14.638000 TLP
PLF  20.00000C PFR  8.300000 CHs  251.2414 EPS  ~123,.238F LOM  243,1518 RAD €552.87 VEL
NSX  -.632873 NSY .660583 NSZI .3708%8 C3K 1.12%4 VIM 2.6013 ZAE 123.949 B.Y
LATE -5.6349 (ONE 2.7843 LATS ~-.C323 LON® 126.092% LATI ~5.9627 LONJ 306.4190 RN
LAUNCH DATE JUN 35,1983 BASE AZM 302.0 TF  66.79% TTT -176.52%  ARRIVAL DATE
(4. 14.] LNCH L-1 b L ¥ Ny INg INJ Ny
AZINUTE TIimg TINE LAT LONG RANGE RY asc AIMTH TINE
78.00 23 13 12.9 2130.2  -25.48 78,02 9883 328.98 107.46¢ 23 58 42.3
®1.00 23 27 2.8 2608.0  -25.22 72.73 9376 326.04 106.02 24 12 10.6
se.00 23 44 31.9 2e3p.2  -28,02 [T %4 9163 326.10 104,93 24 28 22.1
e7.00 o & av.2 2%€s.8  -24.8¢ €3.9¢ sep¢ 326.13 104.2°¢ 0 % 32.0
*0.00 0 3% 2.3 2408.% -28.0% 38.3¢ 8810 3268.34 104,02 113 83,8
*3.00 c se S.e 2402,  <~2¢.8¢ 52,01 s27? 3z¢.1) 106,283 1 39 0.1
*s.00 1 20 0.2 2308.7  -25.02 45,080 T91¢ 32€.10 104,93 2 & 3.2
’9.00C 1 %8 41.7 2210.¢ ~298.22 3r. vy 7540 32¢.04 10¢.02 2 38 2.7
10e.00 z 2e €4 2112,4  -23.48 30,22 71681 325,95 107,468 3 ¢ 86,7
108,00 3 o0 2%.7 203¢.0 -29.79 22.91 192 328,83 109,19 3 34 1.7
108,00 33 7.1 1924.C  -2¢.13 13,70 L TTR} 328,69 133,18 4 2 19,1
111.00 3 sg 23,0 1037, ¢ -26,50C 8,02 113 32s.82 113.30 429 1.0
114.00 .29 .0 1738.8  ~2¢.90 2.2¢ s811 325.32 115,60 4 54 10,5
THE MOON DOES NOT CROSS THE 243,.1518 MERIDIAN ON JUN 4 1968
(3] ~.814327 3Y .49176D0 82 .300289 DAOC 17.9561T RAO 148.87284 RI 3680812,268 LAY
€3 -1.872791 ECC .$72833 SLR 12910.231 TA 4,0000 RCA  €545,0000 KPD 14.638000 TLP
PLP  20.000000 PFR  6.500000 GWA 253,127 €PS -1D9.2%86 LOM  243.1518 RAD 6552.87 VEL
NSX <. 824781 NSY 4TTTI2 NS2 .302503 C3M 1.1756 VIM 2.6110 2AE 124,653 8.V
LATE ~6.4208 LONE 4.1200 LATS ~-.0001 LONS 113,3729 LATI ~-8.8109 (ONI 308.2850 RSW
LAUNCH DATE JUN  2,1988 BASE AZM 102.0 TF 68.176¢ TTY ~147,011 ARRIVAL DATE
LNCH LNCH L-1 Ny INJ INJ INY INJ
ATZINUTH TINE TIME LAY LONG RANGE RY ASC AZMTH TIME
78.00 0 s¢ .2 2584.8% -22.14 €6.37 [LT1] 340,97  111,6% 137 4.7
81,00 t 10 %0.8 2%31.0 -21.92 €2.47 srve 341.06  110.40 1 53 1.8
4. .00 1 30 .3 2469.3  -21.7S 57.96¢ 8536 341.12  109.49 2 11 16,6
#7.00 1 31 3.8 2399.2 -21.63 52.83 8263 341,16  100.93 2 3t 53.0
90.00 2 18 2.7 2321.2 -21.6% 47.12 7960 341.17 108,74 2 54 43,9
93.00 2 42 12.4 2236.7 -21.63 40.90 7633 341,16 108.93 3 19 29.1
2¢.00 3 9 49.0 2147.8 -21.78 34.31 7290 341,12 109.49 3 45 36.8
99.00 3 38 11.0 2087.0 -21.92 27.51 6941 341.06 110.40 4 12 28,0
102.00 4 8 36,8 1966.7  -22.14 20.67 6595 340.97 111,61 4 39 23.2
10%.00 4 3a 20,7 1879.1  -22.41 13.93 €259 340.85 113,10 5 5 47.9
108.00 S 1 19,3 179¢.0 -22.7% 7.40 5942 340.70 114.81 5 31 15.5
t11.00 s 26 30.8 1718.3 -23.04 1.16 5646 340.53  116.72 5 55 28.9
114.00 S SO s1.8 1646.6 ~-23.40 355,23 5374 340.32 118.80 6 18 18.4

tact 3

20,310600 LON 2790.4830800
$10.00000 Y¥8 10S5.00000
10.94008 TN 1.97000
.0o00 B.R 0000
151.4112 TTAN 5.083%
JUN 1 1965 23 48 S€.)
PO C87 ING 2 ING 2
TINE LAY LONG
g206.9 -26.02 TY.80
2178.2 ~25.96 75.48
2132.8 ~25.90 12.52
2076.3 ~25.87 68.17
2003.3 ~25.83 62.82
1913.9 -25.87 56.24
1811.3 ~25.90 48.689
1701.1 -25.9¢ 40.50
1589.0 -26.02 32.10
1479.4 -26.10 23.78
137S.4 -26.18 15.7¢
1278.5 -26.27 6.15%
1189.7 ~26.3% 1.02
28.310800 LON 273.461800
$70.00000 TF8 105.00000
10.94885 PTK 1.97032
.0000 8.R .0000
151.48355 TTAN €.5¢608
JUN 2 1965 22 %1 6.2
PO CST ING 2 N 2
Tine LAY LONC
2165.6 -25.19 T4.98
2129.5 -25.12 T2.30
20e02.80 -25.07 66.88
2023.1 ~25.04 64 .47
1942 .0 -25.03 $9.02
1860.6 ~25.04 52.54
1761.3 -25.07 45.21
1655.4 -25.12 37.38
15477 -25.19 29.28
1442.3 -25.2¢ 21.20
1%42.0 ~25.34 13.3%4
1248.3 -23.42 6.10
1162.2 ~25.%1 3%9.26¢
28.3108DD LON 279.461800
$70.00000 TF8 105.00000
10.95088% PTH 1.97106
.0000 2. R .0000
151.5744  YVAN 8.831¢
JUR 3 1965 23 52 37.4
PO (87 INCG 2 ING 2
Tint LAY LONG
203%.2 -22.67 €v. .87
2010.0 -22.63 €a.31
1955.2 -22.%7 t0.27
1889.8 -22.%4 §5.4¢
1813.8% ~22.8% 4. 8¢
1727.3 -22.54 43.853
1€5:,7 -22.87 3¢ 82
19%8.,9 -22.6% 29.3¢
1427.4 -22.87 21.9¢
1341.0 -22.74 14.684
124%.0 -22.81 7,88
1162.9 -22.90 T8
1083.5 -22.98 384,39
28.310800 LON 279.463000
570.00000 TFB 10%5.00000
10.95376 PTH 1.97214
.0000 B.R .0000
151.6736 TTAN €.8063
JUN S 1968 0 49 S3.9
PO (8Y NG 2 NG 2
TIMNE LAT LONG
1909.9% -18.80 58.47
18%6.0 -18.78 S4.49
1794.3 -18.7% 49.94
1724.2 ~18.68 44.78
1646.2 -18.867 39.08
1561.7 -18.68 32.88
1472.8 -18.7% 26.29
1382.0 ~18.7S 19.54
1291.7 -18.80 12.7¢
1204.1 ~18.87 6.1%
1121.0 ~18.9¢ 359.69
1043.3 -319.02 353.57
971.6 -19.11 347.79
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L 2 ~. 932878 gy
s -1.595828 ECC
PL®  20.000000 PFp
(1%} -.938748 NSY
LATE =-8.7790 (LONE
LAUNCH DATE JUN
LNCH LNCH
AZIMUTH TinE
78.00 2 28 14.8
81,00 2 a7 12,9
84.00 3 8 11,4
s7.00 3 3t 4,1
$0.00 3 83 3e.0
93,00 4 21 22,7
96,00 4 47 83,1
99.00 S 14 33,2
102,00 S 40 50.8
105.00 € & 19,2
108.00 6 30 38.9
111,00 6 53 37,7
114,00 7 18 10.3
sx -.960035 8y
[$) -1.509428 ECC
PLP  20.000000 PFB
NSX -.991763 NSY
LATE ~€.6945 LONE
LAUNCH DATE JUN
LNCH LNCH
AZIMUTH TIME
78,00 3 58 13,1
81.00 4 18 59.0
84 .00 4 43 21,5
87.00 5 5 1.9
90.00 s 29 58.3
93.00 5 55 26,5
96,00 6 21 3,2
99.00 8 46 19,3
102.00 7 10 49.4
108.00 7 34 14,2
108.00 7 56 20,8
111,00 8 17 2.8
114,00 8 36 19,2
sx -.987363 8y
3 ~1.417680 ECC
PLP  20.000000 PFB
NS X -.985178 NSY
LATE -6.2113 LONE
LAUNCH DATE JUN
LNCH LhCH
AZINUTH TInE
7e.00 5 24 33,4
#1.00 5 46 358.0
se¢.00 ¢ 10 35,3
7,00 6 38 9.2
s0,.00 T 0 18,8
#3.00 T 2% 27,8
ee.00 T %0 t1r,0
$9.00 o 14 10,2
102.00 8 37 11,0
108,00 8 58 44,y
108.00 9 10 40,8
111,00 9 37 23,3
t14,00 9 %¢ 30,8
X ~.928040 SY
c3 ~1.323038 ECC
PL® 20.000000 PFB
NS X ~.923409 NSY
LATE ~8.3842 LONE
LAUNCH DATE JUN
LNCH LNCH
AZINUTH TINE
r8.00 € 48 43,3
#1.00 T 12 41.2
84 .00 T 37 30,7
sv.00 s 2 s0.%
90.00 e 28 12.9
93.00 8 53 9.1
98 .00 9 17 12.4
99.00 9 40 1.4
102.00 10 1 21.¢
10s.00 10 21 5.8
108.00 10 39 11.4
111.00 10 55 42.7
114.00 11 10 45.1

283449 82 223099 DAO 12,0911)
+973800 SLR  12018.522 TA 4,0000
8.500000 CHaA 254,1903 EPS -95.6381
268259 NS2Z +216323 C3IM 1.232¢
5.164% LATS 0324 LONS 100,8974
11988 BASE AN j02.0 TF 87,
L-1 (L] N2
TIME LAY LONG RANGE
2424.8 ~17.78 56.38 8368
2384.3 ~17,.58 51.97 8130
2297, ~17.44 47.06 7867
2223,8 -17,38 41,67 7580
2144.2 -$7.32 35,86 T273
2061 .0 -17,35 29.74 €950
1975,6 ~17.44 23.41 6621
18%0.2 -17,.58 17.01¢ €293
1806,7 -17.78 10.67 5972
1726.7 -18.,02 4.%0 5666
1631 .4 ~16.30 358.57 5378
1581 .4 ~18.60 3s52.92 5112
1517.1 ~18.93 347,58 4868
.062635 82 .128123 DAO 7.24561%
-975215 SLR 12927.786 TA 4.0000
8.500000 GCHA 255.1840 EPS -82.3832
047511 NS2Z .118951 C3M t.2899
5.8803 LATS 0651 LONS 88.0811
4,1965 BASE AZM 102.0 L 1 -
L-1 INJ INJ
TIME LAT LONG RANGE
2260.,4 ~12.74 46,67 7730
2194.5 -12.55 41,84 T470
2122.8 -12.41 36.60 7190
2046.2 -12,33 31.01¢ 6892
1966.0 ~12.30 25,13 €580
1883,8 -12.33 19.07 6262
1801.3 -12.41 12.9% 5943
1720.4 -12.58 6.89 5632
1642.83 ~12.74 .97 5333
1569.0 ~12.96 385.28 5082
1800.5 -13.23 349.87 4790
1437.8 -13,52 344,78 4551
1380.0 -13,83 339.96 4333
~.156652 82 .023974 DAO 1.37374
«976722 SLR 12937.846 TA 4.0000
#.500000 GMA 258.1696 EPS ~69.471)
-.170698 NSZ 016931 C3M 1.3482
€.2557 LATS 0982 LONS 75,4532
98,1965 BASE AZM 102.0 TF  e8,
L-1 Ny INJ
TINME LaAT LONC RANGE
20%¢.9 -7.33 37,42 7098
202s5.8 ~7.14 32.22 6818
1950.1 -7.0¢ 26.88 €319
1871,0 -8.9) 20.90 8211
178 -$.90 14.9¢ 5898
1700.6 ~6.93 8.97 S50
1828.7 -r.01t 3.04 $272
1581.,7 ~T.14 3s87.2¢ 4978
1479.0 -7.33 351,72 4897
1411.3 -7.58% 348,47 4438
1349.2 -7.81 341.8%4 4200
1292.¢ -8.10 336.93 3983
1241.8 ~8.41 332.63 3792
~.382323 82 ~.077320 0AO ~4.434%)
978276 SLR  12947.,0821 TA 4,0000
8.500000 GHA 287.185) EPS -56.8651
~.374553 NS2 ~.083818 C3M 1.3972
€.3016 LATS 1314 LONS 62.8634
6,1965 BASE A2M 102.0 IF 65,
L-1 INJ INJ
TIME LAY LONG RANGE
1936.8¢ ~1.82 28.60 6472
18€0.6¢ ~1.63 23.03 6173
t781,1 ~1.49 17,22 5862
1699 .6 ~1.40 11.26 55435
1617.68 =-1.3? 5.2% 5226
1537.1 ~1.40 359.32 4914
1459.¢ ~1.49 353.57 4615
1386.5 -1.63 348.07 4334
1318.8 -1.82 342.90 4073
1256.8 -2.06 338.07 3836
1200.7 -2.33 333.60 3e22
1150.4 ~2.63 329.46 3433
1105.8 -2.93 325.65 3261

RAO 1
RCA &
LON
viM
LATT -
529

N
RT ASC
354.91
355,00
355,07
355,112
355,13
355,11
355,07
355.00
354,91
354.79
354,64
354.46
354,25

RAO 1
RCA €
LOM
Vim
LATI =~
893

INY
RY as¢C
8.06
8.16
8.23
8,27
8.29
8.27
8.23
8.16
8,06
7.94
r.78
7.60
7.39

RAO 1
RCA &
LOM
VIiM
LATI -
273

INJ
RT aASC
20.77
20,87
20,98
20,99
21.01
20.99
20,98
20.87
20,77
20,64
20.47
20,28
20.08

RAO 2
RCA &
LOM
ViM
LATY -
€67

Ny
RT ASC
33.36
33.47
33.558
33.60
33.61
33,60
33.55
33.47
33.36
33.22
33.08%
32.84
32.61

EARTH-MOON TRAJECTORIES. 196.

PACE 3

€3.09547 RI  372070,391 LAT 28.310600 LON 279.481000
545.0000 «PD 14,638000 TLP 370.00000 TF@ 105.00000
243.1518 RAD 6552.80 VEL 10,95727 PTH 1.97348
2,6219 2AE 125,860 0.1 .0000 B.R .0000
11.0586 LON! 310 .484Y Bpow LTT84 TYaM (Y YT
TIY -1108.569 ARRIVAL DATE JUN & 196S 1 42 42.0
Ny INJ PO CSTY ING 2 ING 2
AZMTH TIME TINE LAY LONG
115,27 3 8 39,0 1749.6 ~14,00 48,90
114,19 3 26 37.2 1689.3 -13.98 44,42
113,40 3 46 28.8 1622.1 ~13.91 39,46
112,92 4 8 7.6 1548.5 -13,88 34,08
112,78 4 31 20.2 1469,2 -13,87 28.23
112,92 4 55 43,7 1386,0 -13,88 22.11
113,40 5 20 48.7 1300.6 ~13,91 15.81
114,19 S 46 3.4 1215.2 -13.98 9.47
118,27 6 10 57,8 1131,7 -14,00 3.19
116.59 6 35 5.9 1051.7 ~14,07 387,11
118.13 € 58 10,2 976.4 -14.14 351.28
119.86 7 19 59,1 906.4 -14.22 345.76
121.76 7 40 27.4 842.1 ~14.31 340.57
76.38000 RI 377222.645 LAT 28,310600 LON 279.461600
545.0000 KPD 14.638000 YLP S$7Y0.00000 YFB 105.00000
243.1518 RAD 6552.88 VEL 10.96120 PTH 1.97490
2.6328 2AE 127.450 8.7 .0000 B.R .0000
12.6799 LONI 312.8321 RSM 151.8839 TTAN  4.6630
TIT -89,034 ARRIVAL DATE JUN 7 19658 2 31 a5.7
INY ING PO CSTY ING 2 ING 2
AZMTH TIME TIME LAT LONG
118,01 4 35 53,8 1585.,4 -8.65 39.53
117,02 4 55 33,8 1519.5 -8.59 34,63
116,29 S5 16 44.3 1447.8 ~8.58% 29,34
115.85 5 39 14,1 1371.2 -8.53 23,71
115,70 6 2 44.3 1291.0 ~8.52 17.83
115,85 6 26 50.3 1208.8 -8.53 11.78
116,29 6 51 4.5 1126.3 ~8.58% 5.69
117,02 7T 14 59.7 1045.4 -8.59 389,67
118,01 7 38 12.0 967.8 -8.65 353,83
119.23 8 0 23.2 894.0 -8.72 348,22
120.67 8 21 21,3 825.5 -8.79  342.92
122.29 8 41 B 762.5 ~8,688 337.94
124.08 8 59 18.2 705.0 -8.97 333,28
89.01823 RI  381602.004 LAT 28.340800 LON 279.461800
$45.0000 KPD 14.638000 YLP S70.00000 YFB 108.00000
243.1518 RAD 6552.89 VEL 10.96538 PTH 1.97643
2.6433 2AE 129.30% 8.7 .0000 B.R .0000
13,6607 LON! 315.2529 RSM 151.9859 TTAN 3.0898
TIT  -59,.449 ARRIVAL DATE JUN 8 1968 318 13,9
INJ INJ O C8Y INC 2 ING 2
AZMTH TIME TIME LAY LONG
119,78 5 859 32.3 1¢21.9 -3.08 30.48
118,79 6 20 43.8 1350.8 -3.00 2s.20
118,10 6 43 8.4 1278,1 -2.96 19,82
117,67 ? 6 20.2 1196,0 ~2.93 13,01
117,83 T30 S.8 1114,9 -2.92 T.88
117,67 7 83 %6.4 1033,6 -2.93 1.08
118,10 8 17 25,6 953.7 ~2.96 385,97
118,79 8 40 10.0 876.7 -3,00 3%D.28
119,78 9 1 50,8 804.0 -3,06 344,70
120.93 9 22 15,6 736.3 -3.13 339,62
122,31 9 41 17,0 6v4.2 “3,22 334,79
123,08 9 %8 55.9 17,6 ~3,31 330.31
125,61 10 18 12,0 566,85 -3.42 326,16
01.30979 RI  385827.766 LAT 28.310600 LON 279.461800
$45.0000 KPD 14.638000 TLP SYD.00000 YFB 30S.00000
243.1518 RAD 6552.90 VEL 10,96969 PTH 1.97002
2.6531 ZAE 131.322 0.7 .0000 B,.R .0000
13.9856 LONI 317.6014 RSM 152.0805 TYAN 1,2869
TIT ~30.043 ARRIVAL DATE JUN 9 1965 4 3 20.7
INJ INJ PO CSTY ING 2 INGC 2
AZMTH TINE TINE LAT LONG
120,50 721 1.9 1261.6 2.50 21.72
119,55 7 43 41.8 1185.6 2.56 16,07
118,85 8 7 11.8 1106,1 2.61 10,21
118.42 8 31 10.0 1024.6 2.64 4.22
118.28 8 55 10.5 942.6 2.65 358.20
118,42 9 18 46,1 862.1 2.64 352,28
118.85 9 41 32,0 784.6 2.61 346,56
119,58 10 3 8.0 711.5 2.56¢ 341,12
120,50 10 23 20.4 643,8 2.50 336,01
121.69 10 42 2.3 581.8 2.41 331.28
123.07 10 59 12.2 525.7 2.32 326.91
124,64 11 14 53,1 475.4 2.21 322.91
126,36 11 29 10.6 430.5 2.10  319.25%




QL TR 32-503 EARTH—MOON TRAJECTORIES, 1965

T - race 3
(Y] -.0009033 @Y ~.544337 32 ~.172480 DAOD 8.93132 RAO 213.54818 RI 359793.332 LAT 29.310600 LON 279 .4412800
c3 ~1.227338 €CC <BTHB4Y LR 12038.104 VA 4.0000 RCA  €545.0000 XPD 14.838000 YL S70.00000 TFS 10S.00000
PL® 20.000000 PFy $.300000 CHA  239,1409 EPS ~44,.5241 LON  243,.1518 RAD €532.90 vEL 10.97408 PN 1.97988
“en ~.813020 WY ~.554309 W82 ~.178120 C3m 1.448%4 Vin 2.8621 2aAE 133,431 8.7 .0000 B.R .0000
LATE -a.2788 LONE 6.0408 LATS <1647 LONS 350.2803 LAT! ~-13.8419 “ON1 319.7703 RSM 152.1644 TTAN 9910
LAUNCH DATE JUN T.19¢3 BASE A% 02,0 TF 65,089 e -1.004 ARRIVAL DAYE JUN 1D 1968 4 48 14,0

LNCH LoCH L-1 INJ Ny Ing Ny Ny PO C8Y NG 2 InNe 2
ARINUTH YInE TIing LAY LONC RANGE RT asC AZNTH TinE TInE Lay LONG
vs.00 & 12 4.4 1702.8 3. 58 20.1)3 ss70 46.11 120,37 8 41 48.2 1106.8 T.80 13.17
81,00 8 37 3.0 1700.7 3.7s 14,19 $s82 46.2% 119,38 9 S5 57.¢ 1028.7 T.08 7.18
84.00 % 3 41.8 1617.2 3.9t 8.08 8226 46,32 118,64 9 30 38.8 942.2 T.94 1.00
87,00 ® 29 49.) 1933.3 4.0 1.94 4998 46,37 118,20 9 5% 22.3 858, T.98 3s4.02
$0.00 ® 35 20.2 14%0.2 4,04 3ss.e7 4576 46.39 118.04 10 19 38.4 r78.2 T.99 348.74
3,00 10 20 7Y.9 1370.8 4.01 330.00 42867 46,37 118.20 10 42 58.5 695.6 T.98 3e2.88
#8.00 1D 43 23,3 129%.7 3.91 344. .48 3978 46,32 118,64 11 4 5%.0 620.7 T.94 337,38
99,00 15 4 s?.2 122¢.8 3.7¢ 339.23 3712 46.23 119,38 11 25 23.8 551.6 T.88 3s2.20
102,00 11 24 40.7 1164.0 3.88 334,43 3478 46.11 120.3%7 11 44 4.7 489.0 T.80 327.47
103.00 11 42 32.8 13078 3.29 330.03 3286 45.96 121.59 12 1 .6 432.9 T.79 323.17
109.00 11 S8 37.8 1058.0 3.00 32s.02 3068 45.78 123.02 12 16 15.8 383.0 7.60 319.28
111.00 12 13 3.8 1014.12 2.68 322.37 2898 45,56 124.63 12 29 57.9 339.1 T.47 315.7¢
1t4.00 12 2¢ .8 973.4 2.33 319.04 2182 45.31 126.40 12 42 16.0 300.4 7.34 312.59
X ~.671746 38¥Y ~.894784 82 —.258969 DADO -14.89031 RAO 225.96582 R} 3593443.218 LAT 28.310600 LON 279.461000
<3 -1.13219% ECC -901410 SLA 12968.331 Ta 4.0000 RCA 6545.0000 KPD 14.638000 TLP $7D.00000 1¥8 10S.00000
®L®  20.000600 PFB 8.300000 GHA 259.12€66 £PS ~32.4112 LOM 243.13518 RAD 6552.91 VEL 10.97837 PTH 1.98122
NS X ~. 882152 NSY ~.702230 N82 ~.261390 C3m 1.4901 VIM 2.6705 2AE 135.57s B.Y .00D00 B.R .0000
LATE -2.9€74 LONE 5.5052 LaATS «1878 LONS 37.6955 (ATl -12.6342 LONI 321.6628 RSM 152.2330 TYaAN 2.3921
LAUNCK DATE JUN 89,1968 BASE AIN 1D2.0 TF 64,482 TIT 326.838 ARRIVAL DATE JUN 11 1968 $ 33 s50.1
LNCH LNCH L-1 Ny N INJ ING INJ PO CST NG 2 ING 2
AZINUTH TIME TInE LAT LONG RANGE RT ASC AINTH TINE TINE LAt LONG
78.00 ® 38 23,1 1635.1 8.56 12.01 $300 59.23 119.4¢ 10 2 38.2 960.1 12.68 4.6
81.00 10 2 42.0 15a48.3 8.79 5.65 4960 $9.38 118.37 10 28 30.3 873.3 12.74 358.43
oa.00 10 30 10.8 1460.3 8.97 359,23 4616 59,48 117.87 10 54 30,9 785.3 t2.82 351,905
87 .00 10 57 12.2 1373.3 9.08 3s2.88 4277 59,53 117.08 11 20 $.8 €98.3 12,86 3458.5¢
90.00 11 23 9.8 1289.5 9.2 34€.74 3981 59,88 116.92 11 44 39.2 614.5 12,07 339.41
93.00 13 47 30.8 12310.8 9.08 340.94 3646 59.53 117.08 12 7 41,6 53s.8 12.86 333.62
96 .00 12 9 352.3 1138.8 8.97 33s8.58 3ses 59,40 117.57 12 28 S531.t 463.98 12.02 3z2s.30
*9.00 12 30 2.2 1074.2 8.79 330.70 -3119 59.38 118.37 12 47 36.53 399.2 12.74 323.48
102.00 12 47 59,4 1017.2 8.5%5¢ 32¢.30 2899 59.25% 119.44 13 & 56.7 342.2 12.68 319.18
10s.00 13 3 30.4 967.4 827 322.37 2709 $9.08 120.76 13 19 57,9 292.4 12.%) 315,33
108 .00 13 17 48.8 924.2 7.94 350.09 2544 58.08 122.20 13 33 10,0 249.2 12.40 311.98
111.00 13 30 1.3 s87.0 7.%8 318,70 2402 $8.64 123.99 13 44 48.2 212.0 12.26 308.94
114,00 13 40 409.1 83%4.9 T.19 312.8¢ 2291 58.37 12%.84 13 45 2.9 179.9 12.10 306,26
sx ~.490382 38Y -.807683 82 ~.327153 DAO  -19.09609 RAO 238.72613 Rl 396T43.246 LAT 26.310600 LON 279.463600
c3 ~1.039874 ECC -902929 LR 12978.272 TA 4.0000 RCA  €545.0D00 XPD 14.638000 TL® $70.00000 YFS  10S5.00000
®LP 20.000000 PFp 8.500000 &maA 26D.1122 €EPS ~20.4972 LOM 243.1%18 RAD 6532.91 VEL 10.982%0 PN 1.98278
NS x ~.400000 NSY -.012588 NS2 ~.330849 C3N 1.5322 viIm 2.6784 24AE 137.683 8.7 .0000 B.R .0000
LATE ~-1.3242 LONE 4.7311 LATS <2305 LONS 25,1026 LATI ~11.0048 (ON! 323.1807 RSM  $52.29C4 TYTaAW 3.9821
LAUNCH DATE Jun 9,1985 BASE AZM  31p02.0 TF 63,917 17T 299,059 ARRIVAL DATE JUN 12 1968 S 20 49.3
LNCH LNCH L-1 Ny L] Ny NS Ny PO CsY NG 2 ING 2
AZINUTH TINE T1mg LAY LONG RANCE RY ASC AZMYH TIxE Ting LAY LONG
78 .00 10 83 30.0 1%00.3 12.98 4.38 arre T2.88 117,91 t1 23 so.s 82s.8 16.65 356,98
&1 .00 £t 27 51,19 1407.) 13.2¢ 387,54 €412 73.01 118,70 11 %1 19.3 r32.3 16.9% 350.04
84.00 11 98 59,4 1516.0 13.¢7 350.7%¢ 4047 73.12 155,80 12 18 S2.4 €39.0 17.03% 3a3. .8
s7.00 12 25 4.9 1223.5 13.80  3e4.13 3898 75.18 118,24 12 45 28.3 340.8 17.09 338,83
so.o0 iz 31 23,1 1138.4 13,43 337,91 3384e 73.20 115.0¢ 18 10 23.8 483 .4 17,11 sso.ze
*3.00 13 13 23,8 1061.0 13,80 332.20 3064 73.198 118,24 13 33 4.8 388.0 17.09 3z4.60
28,00 13 38 40,1 992.8 13,47 327,090 2799 73,12 115.80 13 83 12.8 LR | 17.03 39,53
*s.00 £y 83 11.) 33,2 13.2¢ 322.59 2570 73.01 116,70 14 10 44.3 2%9.2 1€6.9% 315.09
1802.00 14 11 6,4 2. iz.90 319.8¢ 2378 T2.08 117,91 14 28 49.0 207.% 311,28
103,00 14 24 42,1 39, 12.84 318.2¢ 2212 T2.47 119,37 14 38 2.0 164.9 oY, 98
t108.00 16 3¢ 18,3 804.0 12.2¢ 312,28 2078 v2.44 121.04 14 49 42.2 129.0 3ps.10
113,00 14 48 14,2 .Y 11.0¢ 309.63 1960 T2.18 122.88 14 59 7.9 98.7 302.63
114.00 14 3¢ 47,2 T40.2 11.41 307.29 1868 T1.08 124,07 15 T 15.4 3.2 300.48
" ~.20%444 38Y ~.87909% 82 ~.300221 DAC ~22.34730 RAO 251.89344 N1 I99856.121 LAY 20.310800 LON 279.461800
c3 -.983810 €cCC 984344 SLR  12997,530 TA 4.0000 RCA  63545.0000 KPD 14.638000 TLP 570.00000 TFB 103.00000
PL® 20.000000 PFp $.3500000 GMaA 2¢31.0979 EPS ~8.7708 LOM 243.1518 RAD 6552.92 VEL 10.98€650 PTH 1.90422
NS X ~.278383 N3Y ~.801360 NS2 -.382877 C3M 1.5730 Vim 2.606D 24AE 139.64¢ 8.7 .0000 B.R .0000
LATE ~.0243 LONE 3.7546 LATS <2623 LONS  12.4975 LAT! <~8.8660 LONI 324.2148 RSM 152.3292 TYAN $.2587
LAUNCH DAYE JUN 10,1983 BASE AZM 102.0 TF 63,408 TTY 272.210 ARRIVAL DATE JUN 13 1968 T 9 24.0
LNCH UNCH L= 1IN INg INJ INJ ING PO (8T INc 2 ING 2
AZINUTH YINE Tine LAY LONG RANGE RY ASC AZMTH TIME TIME LAY LONG
7s.00 12 19 30.2 138%.3 16,58 357.89 4329 86,90 116,06 12 42 35.5% 710.3 20.12 349.90
s3.00 12 51 10,9 1284.7 16,09 350,24 3935 87.07 114.67 13 12 35.% €09.7 20.2Y  342.44
84.00 13 22 15,9 1185.1 17,16 342.98 3547 87.19 113,60 13 42 1.0 $10.1 20.38 338,12
87.00 13 81 42,2 1090,3 17.32 336.08 3178 87.27 112.93 14 9 52,5 415.3 20.46 3208.16
$06.00 14 18 30.7 1003.0 17.38 329.74 2841 87.29 112.70 14 35 14.5 328.8 20.48 321.081
93.00 14 42 .8 927.9 17.32 324.14 2547 87.27 112.93 14 57 28.6 252.9 20.46 516,23
98.00 1% 1 57,8 863.6 17.16 319,34 2298 87.19 113.60 15 16 21.2 188.6 20.38 311.47
99 .00 135 13 31.1 810.6 16.89 3185.28 2093 87,07 114.67 15 32 1.7 135.6 20.27 307,49
102.00 18 32 6.5 TET .4 16.55 311.89 1827 86.90 116,06 15 44 53.9 82.4 20.12 304.20
105.00 15 43 14,3 732.8% 16,18 309.03 1794 86.69 117,71 15 55 26.8 57.5 19.94 301.47
100.00 15 52 23.9 T04.1 15.70  306.60 1686 86.43 119.57 16 4 7.9 29.1 19.7S  299.19
$111.00 1¢ O .0 €00.9 15.23 304.50 1598 86.14 121.5% 16 11 20.9 5.9 19.54 297.2¢

111.93 1¢ 2 8.3 674.6 1s.08 303.%0 1578 86.0% 122.25 16 13 20.9 ~.4 19.47 2%6.72




JPL TR 32-503 EARTH—MOON TRAJECTORIES, 1$
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[ %] -, 072811 Y -, 007228 82 «, 414200 DAO <=24.47450 RAO 265.41148% R] 402320.523 LAY 28.330800 LON 278,.483000
(4] -.080809 €£CC 983543 SLR  12995.380 TA 4.0000 RCA €3545.0000 KPD 14.630000 TLP 570.00000 YF8 105,00000
®LP 20,000000 PFY 8.300000 CHA 2642.0035 EPY 2.9798 LOM 243.1518 RAD e552.93 VEL 10,98901 PTH 1.98842
N X -.082103 N8Y -. 907449 NS2 -.433%48 C3NM 1.6114 VINM 2.6931 2AE 141,300 8.7 .0000 8.R o000
LAYE 1.4398 (LONE 2.6143 LATS L2927 LONS 350.8810 LATI ~8,4200 LONI 324 &R0y BRM 182 M807 TTAM e,0822
LAUNCH DATE JUN 11,1989 BASE A2M t02.0 IF 83,023 TIT 248.500 ARRIVAL DATE JUN 14 1965 T 39 23.8
LNCH LNCH L-1 ING ING INJ Ny iNJ PO (8T INCG 2 ING 2
AZINUTH TIME TINE LAY LONG RANGE RY ASC AZMTH TINE TINE LAT LONG
78.00 13 34 1.4 1308.7 18.99 3%2.51 4004 101.14 114,40 13 58 43.1% 626.7 22.3%0 344,59
1,00 14 8 1.0 1193.7 19.40 344,63 33582 101.33 112.80 14 27 54,7 518.7 22.49 336,359
04,00 14 41 10,3 1087.8 19.72 336.90 3168 101.47 111,88 14 59 17,8 412.6 22.63 328.78
87,00 15 12 8.) 908.0 19.93 329.66 2780 101.86 110.74 15 28 33.3 313.0 22.72 321.40
90.00 15 39 26.4 899,7 20.00 323.20 2437 101.%9 110.46 15 %4 26.1 224.7 22.7¢ 315.00
93,00 16 2 23.9 82%.8 19.93 317.72 2149 101.56 110,74 16 16 9.4 150.5 22,72 309.54
98,00 16 20 %2.0 r66.1 19,72 313.26 1919 101.47 111,58 16 33 36.1 91,1 22.63 305.1)
99,00 18 385 21.2 719.7 19.40 309.68 1740 101,33 112.80 16 47 20.9 4.7 22.49 301.64
102,00 16 48 37.8 683.8 18.99 306.81 1602 101.14 114,40 16 58 1.6 8.8 22.30 298.89
102.98 16 49 40,8 674 .2 18,84 306.02 1565 101,07 114.97 17 0 54.8 ~.8 22.24 298.13
108.00 COAST TIME LESS THAN .0000
111,00 COASY TIME LESS THAN .0000
114.00 COAST TIME LESS THAN .00D0
sx +143019 8Y ~.8092194 82 -.428410 DAO <=25,36667 RAO 279.10704 R1 404041.367 LAY 28.310600 LON 279.461800
<y -, 709192 €CC .988355 SLR 13013.,789 TaA 4,0000 RCA ©6545.0000 KPD 14.638000 TLP S70.00000 TFB 108.00000
eLP 20.000000 PFB 8.500000 GCHA 263.0692 EPS 14,3503 LOM 243.1518 RAD 6552.94 VEL 10.99760 PTH 1.98827
NS X 153198 NSY ~.890380 NS2 ~.428644 C3M 1.7811 VIM 2.7245 ZAE 143.657 B, T .0000 B.R .0000
LATE 2.8808 LONE 1.3502 LATS <3214 LONS 347.2580 LATI ~3.5986 LONI 325.5662 RSM 152.3551% TTAN 6.7072
LAUNCH DATE JUN 12,1965 BASE AZM 102.0 TF 61,161 TTT 219.866 ARRIVAL DATE JUN 15 1965 8 SO0 5.6
LNCH LNCH Lt-1 INJ INJ INJ INJ INJ PO CST INC 2 ING 2
AZIMUTH TIME TIME LAT LONG RANGE RY ASC AIMTH T IME TINE LAT LONG
T8.00 14 35 43,9 1274.3 19.75 350,81 3897 115.78 113.80 14 56 58.2 5$99.3 22.98 342.01
et.00 15 11 .8 1162.2 20,22 342.65% 3459 115,99 112,08 15 30 23.0 487.2 23.20 334.52
84.00 15 45 23,8 1052.1 20.59 334.65 3030 116,15 110,72 16 2 55.6 377.1 23.38 326.42
87.00 16 17 13,8 949.6 20.84 327.39 2631 116.25 109.83 16 33 3.3 274 .6 23.49 3t8.91
90.00 16 44 55,8 860.1 20.92 320.65% 2283 116,28 109,52 16 59 15.9 185.1¢ 23.%4 312.35
93,00 17 7 32.4 787.1 20.84 315.26 2000 116,25 109.83 17 20 39.8 112.1 23 .49 306.98
96.00 17 25 8.2 730.8 20,59 311,00 1781 116.15 110,72 17 37 15.9 55,6 23.38 3p2.77
99.00 17 38 21.0 888! 20.22 307.68% 1617 115.99 112,08 17 49 49,1 13.1 23.20 299.%6
100,24 17 42 49.3 673.9 20,03 306,58 1562 115.91 112.75 17 sS4 3.2 -1.1 23.11 298.47
103.0C COAST TIME LESS THAN .0000
108.00 COAST TIME LESS THAN .0000
111.00 COAST TIME LESS THAN 0000
114,00 COAST TIME LESS THAN .0000
ax 350298 SY ~.838922 82 -,4225%23 DAO =~24.99393 RAO 292.73637 RI 403291.840 LAY 28.310600 LON 279.461800
c3 -. 889427 ECC 908680 SLR 13015,920 TaA 4.,0000 RCA €%435.0000 KPD 14,6360000 TLP 3570.00000 TFB 105.00000
rLr 20.000000 PFB 8.%500000 CHA 264.0548 EPS 25,6099 LOM 243,.1518 RAD 6552.94 VEL 10.99849 PTH 1.98059
NS X .359898 NSY -,832285% NSZ -.421806 C3IM 1.7994 VINM 2.7278 1AL 144,303 B.7 .0000 B.R .o0o000
LATE 4,1182 LONE 0048 LATS 34081 LONS 334,8333 LATI -t,4398 LONI 324.7190 RSN 182.3428 TTAN 6.8331
LAUNCH DATE JUN 13,1968 BASE AZM 102.0 " 61,249 Y 196,688 ARRIVAL DATE JUN 16 1963 9 40 31.0
LNCH LNCH L-1 INS INJ INY INJ ING PO CST ING 2 INCG 2
AZINUTH TIinE TINE LAT LONG RANCE RT ASC AIMTH TIME TINE LAT LONG
78.00 18 20 18,7 129%.8 19.18 352.18 3ss 129.34 114,27 185 41 47,4 620.8 22.48% 344.20
1 .00 1% 54 45,9 1188.0 19.680 344,193 3582 129.54 112.63 18 14 31.9 $11.,0 22.67 3zg.08
84,00 1¢ 28 27.9 1078.0 19.9¢ 336,30 313 129.70 111.3) 16 46 25.9 403.0 22.04 3ze.18
87.00 16 59 47,0 $r7.2 20.19 328.97 2738 129.79 110,49 17 16 4.2 3n2.2 22.98% 320.7¢
80,00 17 2Y 17,2 888 .4 20.27 322,47 2393 129.802 110,20 17 42 5.¢ 213.4 22.99 314,28
3,00 17 30 5.8 14,7 20.19 317.0) 2107 129.7¢ 110,498 18 } 40.4 139.7 22.98% 308.902
8,00 18 8 9.¢ 786,93 19.9¢ 312,65 1882 129.70 111,33 18 20 4¢.1 8.9 22.04 304.%0
9,00 10 22 §.2 Ti1.9 19.60 309.19 1740 129,54 112,63 18 33 %8.1 3¢.9 22.6¢7 301,13
102.00 18 32 4.0 er? . ¢ 19.18 308,493 187¢ 129,34 114,27 18 44 5.9 2.9 22.495 299,50
102,33 18 33 43,7 eT4.,.8 19.10 306,18 1567 129.31 114.47 18 4% 4.3 -.4 22.42 298.28
108.00 COASY TIME LESS THAN .0000
111,00 COAST TIME LESS THAN .0000
114,00 COAST TIME LESS THAN .0000
ax 340212 8Y ~.748813 82 ~.397347 DAO <~23.41242 RAO 306.0€6332 R} 403725,904 LAT 28.310800 LON 279.461000
<3 -.823404 ECC 986447 SLR 13001.303 TaA 4,0000 RCA €3543,0000 KPD 14.638000 TLP S570.00000 TFB 108.00000
PLP 20.000000 PFB 9.500000 CHA 265,0408% EPS 36,9547 LOM 243.15%518 RAD 6552.93 VEL 10.99232 PTH 1,98634
NS X +34080801 N8Y -. 736497 N82 ~.395737 C3m 1.6556 ViM 2.7013 2AE 143,436 B.7 .0000 B.R 0000
LAYE S.1003 LONE 358.8240 LATYS .3726 LONS 322.0206 LATI .1699 LONI 322,3521 RSM 152.3183 TVAN 66,6633
LAUNCH DATE JUN 14,1968 BASE A2M 1D02.0 TF 63,265 TIT 176.513 ARRIVAL DATE JUN 17 19635 10 29 45,6
LNCH ULNCH L-1 INJ INJ INJ INJ INJ PO CST ING 2 ING 2
AZINUTH TIME TINE LAT LONG RANGE RT ASC AZMTH TIME TIME LAY LONG
70.00 15 40 55.1 1358.7 17.34 355.99 4225 141,63 115,56 16 11 33.8 683.,7 20.83 340.23
81,00 16 21 24,2 1255.53 17.72 348 .46 3s22 141.81 114.10 16 42 19.7 580.5 21.00 340.%9
84,00 18 53 11.8 1183.7 18.01 341.0% 3423 141,94 112.98 17 12 25.3 478.7 25.14 333.10
8v.00 17 2% 1.8 1087.3 18.19 334.03 3049 142,02 112,27 17 40 44.8 382.3 21.22 326,03
90.00 17 50 ¢.8 970.2 18.2% 327.65 2711 142.08 112.02 18 6 17.0 295.2 21.2% 319.64
93,00 18 13 28,1t 894.8 18.19 322.09 2418 142,02 112,27 18 28 21.0 219.8 21,22 314,09
98 .00 18 32 $53.3 832.2 18,01 317.40 217¢ 141,94 112.98 18 46 45.5 157.2 21.14 309,45
99.00 10 40 44.8 781.4 17.72 313.50 1980 141,81 114,10 19 1 45.9 106.4 21.00 305.63
102.00 19 1 31.8 740.8 17.34  310.29 1824 141.63  115.56 19 13 52.3 65.8 20.83 302.%2
103%.00 19 311 %0.0 708.4 16,91 307.61 1700 141 .40 117.28 19 23 38.4 33.4 20.64 299.98
108.00 19 20 12.4 6€82.% 16,43 305.38% 1602 141,13 119.20 19 31 34.9 7.5 20.42 297,88
109,07 19 22 48.9 674.5 16.25 304.63 1571 141,03 119,92 19 34 3.4 -.5 20,34 297.21
114,00 COASYT TIME LESS THAN .0000
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a . 783089 &Y ~.814349 82 ~.354234 DAO -20.74528 RAO  318.03289 RI 403198.460 LAY 29.310800 LOW 279,.441800
‘ <3 ~.088032 ECC «S857TIC SLR  12998,.0688 TA 4.0000 RCA  €35435,0000 KPD  $¢.438000 TLP S70.00000 YFB $03.00000
3 PL®  20.000000 PFS  9.3500000 CnuA  2&6,.028% EPS 40,1849 LON  243,1510 RAD €552.93 VEL 10.99045 PTH 1.90568
‘ (1% 712186 NSY -~ .GOYSOD NST  ~.35176D C3K 1.6379 VIn 2.€980 A 143,324 0.7 .0000 B, % .0000

LAYE  6.D033 LONE 387.2891 LATS <3949 LONS 309.43173 LAT! 1.7981 LONI 320.7291 RSM 152.2741 TYAN  §,.2010

LAUNCH DATE JUN 15,1983 BASE A2n 102.0 ¥ e3.728 TIT 184,898  ARRIVAL DATE JUN 38 1965 13 17 10.0

LNCH LNCH L~3 Ny 1% INS NG N *O CST  ING 2 ING 2

AZINUTH Ting TINE LAY LONG RANGE RY ASC AZMTH TINE TINE LAY LONG

78 .00 1¢ ¢ sy 0 1463.3 14,18 2.20 4832 183,78 117,38 16 31 20.3 780.3 17.92 384,72
I 83.00 16 37 7.4 1367, 14,47 338,20 4257 153.94 116,10 16 59 54.9 692.4 16.06 347 .63
| se.00 17 6 53,7 1272.0 14,71 348.24 3804 154,06 115,19 17 28 1.7 597.0 18.17  340.59
27,00 17 35 29,83 1180.0 14.85  341.%4 3526 154,13 114,55 17 55 9.5 505.0 i8.24 333.84
90,00 18 1 39,4 109¢.4 14,91 335,28 3194 154,16 114,38 18 20 13.8 419.4 18.26 327.s¢
93.00 18 23 40,1 1017.8 14.85 329,60 2095 154,13 114,55 18 42 45.6 342.5 18.24 321,91
*8.00 18 46 37.a 950,85 14,71 324.59 2636 154.06 115,18 19 2 27.9 275.3 18.17  3316.9¢
99.00 19 a4 27,7 893.4 14.47  320.24 2415 153,94 116.10 19 19 2:.0 218.4 18.06 312.6%

102.00 19 19 33.4 84s.4 14.15 316,50 2231 153.78 117,36 19 33 38.8 170.4 17.92 309.00

108,00 19 32 15,9 a0s .S 13,78 313.27 2078 153.58 118.88 19 45 431.4 130.5 17.76  305.90

108,00 19 42 ss8.5 772.3 13.37  310.48 1982 153,33 120.61 19 55 50.8 97.3 17.87 303,28

111.00 19 32 2.8 vas.? 12.92 308.04 1847 153.05 122,51 20 4 27,3 €9.7 17.37 300.97

114,00 19 59 as.8 721.€ 12.4% 305.88 1761 152.73 124.5% 20 11 48.4¢ 46,6 17.1€ 299.00

sx .838191 SY -.45876s8 82 ~.294908 DAO ~17,15203 RAO 331.30692 RI 403588.566 LAY 28.310600 LON 279.461600

cs -.931822 ECC 994700 SLR 12989.860 TA 4.0000 RCA €545.0000 XPD  14,638000 TLP 570.00000 TF8 105.00000

PLP  20.000000 PF8  8.500000 GHA 267.0118 EPS 59,4394 LOM  243.1518 RAD 6552.92 VEL 10.98749 PTH 1.98458

NS X .843774 NSY - 450536 NSZ  -.291657 (3M 1,607t Vim 2.6923 ZAE 142,888 B.7 .0DOD B. R . 0000

LATE  €.53589 LONE 385,9652 LATS <4155 LONS 29€.8262 LATI 3.16310 LONI 318.8653 RSN 152.2214 TTAN S.4872

LAUNCH DATE JUN 18,1965 BASE AW 1D2.0 ¥ €4.252 TTT 133,781  ARRIVAL DATE JUN 19 1965 1312 2 35,7

LNCH LNCH L-1 INJ NG Ny INJ INJ PO CST  INGC 2 ING 2

AZINUTH TINE TINE LAT LONG RANGE RT ASC AZMTH TIME TIME LAY LONG

78.00 18 18 41.1 1387.3 10,14 9.33 5118 165,36 118.98 16 45 8.6 912.5 14.168 2.11
®1.00 16 48 47.8 1498.2 10.41 2.80 4765 165.50 117.86 17 11 45,8 823.2 1¢.28 335.49
#4,00 17 14 54.3 1400,2 10.61 356,24 4414 165.61 117,03 17 38 22.5% 733.2 14.36 348,686
87,00 17 42 20.8 1319.8 10.73  349.79 4069 165.67 116,51 18 4 20.6 6as.8 14.42 342,38
90.00 19 8 27.0 1238.5 10,77  3e3.62 3Te2 165,69 116,34 18 29 2.8 560.5 164.43 336.20
3,00 18 32 39.4 1157.4 10,73 337.86 3439 165.67 116,81 18 51 56,8 482.4 14.42 330,48
96,00 18 34 36,0 1086.7 10.61  332.%9 3168 165.61 117.03 19 12 42.7 411.7 14,36 325.22
99.00 19 14 7.9 102¢.1 10.41 327,68 2924 165.50 117,86 19 31 12.0 349.1  14.28 320.5¢

102.00 19 31 17.8 9¢9. 6 10.14 323,63 2714 165.36  118.98 19 47 27.1 294.6 14.186 316,40

10S8.00 19 48 35.2 922.8 9.82 319.89 2534 165,17 120.34 20 1 37.8 24r.6 14.02 312,77

108,00 19 39 15.6 892.3 9.46  316.58 2381 164.98 121.91 20 13 58.0 207.3 13,86 309.59

111.00 20 10 34.8 847.9 9.06 313,62 22%0 164.69  123.66 20 24 42.4 172.9 13.69 306,79

114.00 20 20 27.1 s18.4 8.84 310,98 2139 164.40 125,56 20 34 5.8 143.4 13,51 3De.M1

sx .933018 Y -.20007% 82 ~.221570 DAO ~12.80128 RAO 343,2%5967 Rl 400823.773 LAT 28.310600 LON 279.481000

<3 ~1,017717 ECC .983289 SLR 12980.832 TA 4.D000 RCA  6543.0000 KPD 14.6€36000 TL® 370.00000 YF8 108.00000

PLS  20.000000 PFB  8.500D00 GHA  267,.9974 EPS T0.7938 LOM  243,1%518 RAD €552.92 VEL 10.98388 PTw 1.9031¢

NSxX 937837 NSY - .271449 NSI - _217578 C3M 1.5€649 Vin 2.6845 24t 142,938 8.7 .0000 8. R .o000

LATE  6.8143 LONE 354.8041 LATS .4347 LONS 284.2438 LAT] 4.2643 LONI 316.8206 RSM 152.159¢ TVAN  4,5634

LAUNCH DATE JUN 37,1988 BASE A2M 35D2.0 17 8¢,807 TIT 113,037  ARRIVAL DATE JUN 20 1965 12 46 20.%

LNCH LNCH L-1 Ny Ny Ny Ny NG PO CST ING 2 ING 2

AZIMUTH TINE TINE LAY LONG RANCE RT asc AZMTH TIME TINE LAY LONG

78.00 16 28 s2.8 1723.3 5.88 16.92 s644 176.5¢ 120.09 16 35 36.3 1048.93 . 7¢ 9.93
s1.00 16 83 312.0 1640.0 s.78 10,81 $316 176.69 119,07 17 20 31.9 965.0 9.08 3.7
ee.00 17 19 33.3 15%4.8 .93 a,57 4982 176,79 138,32 17 4% 47,0 879.5 9.92 3sT.a1
s7.00 17 48 24.3 1469 .1 8.08 388,33 4849 176,04 117,08 10 10 53,8 794.1 9.97 3%1.1%
20,00 19 12 1.6 1308, €.10  3s2.24 aze 176,08 117,70 10 35 17,y T10.0 .98 343,04
s3.00 18 36 3. 1306.8 $.08 346,40 4019 176,04 117,86 18 30 29.7 €31.6 9.97  33s.21
ss .00 18 59 35,0 1233.0 S.9% 340,92 3734 176,79 118.32 19 20 8.0 $s8.0 9.92 333,77
99,00 19 20 32.2 11659 5,79 335,88 3478 176.69 119,07 19 39 58,12 4%0.9 9.0 320.7

102.00 19 30 29.1 1108,7 $.8% 331,22 3244 176.56¢ 120,09 19 37 84,0 430.7 9.7¢ 324.20

108,00 18 S§ 27,7 1082.4 s.2r 32v.02 3040 176.39 121,38 20 14 .1 37,4 9.6a 320.10

108,00 20 11 38,8 1008, €.9%5 323,22 2081 176,19 122,81 20 26 21.0 330.5% 9.51 316.42

111,00 20 23 2.9 964.5 4.0 319.78 2108 175,93 124,46 20 41 7.4 289.5 9.3¢ 313.13

114,00 20 37 1.3 928.0 4.22 316,88 2s70 175,698 126,25 20 52 30.1 253.8 9.20 310.18

ax 986773 8Y ~.007130 82 =.138898 DAO  <~7.85€04 RAO  334.95354 Rl 396914.316 LAT 28.310800 LON 279.461800

€3 -3.120923 ECC -981593 SLR  1296€9,539 Ta 4.0000 RCA ©3543.0000 KPD 14.638000 TL® 370.00000 YF8 10%.00000

FL®  20.000000 PFP  §,35000D0 GMA  2€8.9833 EPS 82,3272 LOM  243.1518 RAD 6552.91 VEL 10.97089 PN 1.90142

LIY] .S88289 NSY - . DTEV4P NSZ - 132041 C3INM 1.5128 Vi 2.6748 A€ 140.988 B.Y .0000 B.& .0000

LATE  8.7508 LONE 353.8421 LATS <4531 LONS 271.6641% LATI $.1024 LONI 314.6421 RSM 152.09316 TTAN 3.4724

LAUNCH DATE JUN 18,1968 BASE AZM 102.0 ¥ 63,378 TIT  92.%63  ARRIVAL DAYE JUN 21 1965 13 29 3.6

LNCH LNCH t-1 NS Ny ING INJ N PO CSTY ING 2 ING 2

AZINUTH TIME TInE LAY LONG RANCE RT ASC AZMTH TIME TIME LAY LONG

7s.00 1e 33 9.9 18€67.8 .58 24.82 €203 187,62 120.55 17 4 17,4 1192.5 4,08 17.92
81,00 16 57 $3.3 1789.0 .79 19,07 50958 187.74 119,58 17 27 42.3 1114.0 .96 12.10
e4.00 17 23 19.7 1707.8 .94 13.12 5576 187.83 118,87 17 51 47.2 1032.5 5.03 €.09
7.00 17 49 2.9 1624.7 1.04 .07 5254 187.88  118.44 18 16 T.6 949.7 5.06 .03y
90.00 18 14 33.4 1342.3 1.07 1.04 4934 187.89  118.29 18 40 15.7 867.3 $.08 3%3.97
93.00 18 39 21.5 1462.2 1.04 335,14 4623 187,88  118.44 19 3 43.7 T87.2 $.06 348.08
¢.00 19 3 1t.a 138¢.0 .94 349,47 4329 187.83 118,87 19 26 7.4 7T11.0 5.03 342.44
99.00 19 2% 13.¢ 1314.9 .79 344.12 4055 187.74 119,58 19 47 0.5 639.9 4.96 337,14

t02.00 19 45 46.3 1249.6 .58 339,12 3804 187.62  120.55 20 € 3s.9 574.6 e.88 332.22

108.00 20 4 35.1% 1190.5% 33 334.50 3578 187,47  121.74 20 24 25.6¢ 515.5 4.78 327.69

109,00 20 21 €1.3 1137.5 .03 330,24 3378 187.28  123.14 20 40 38.8 462.5% 4.67  323.3%

111.00 20 37 10.4 1090.4 ~.25 326.3¢ 3196 187.06  124.72 20 55 20.8 415.4 4.5 319.78

114,00 20 s31 0.5 1048.6 -.64 322,78 3038 186.81 126.45% 21 8 39.0 373.6 4.40 316,33
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(14 992413 Y 118001 82 =~.043289 DAO ~2.47992
c3 ~1.238098 ECC «$79690 SLR  12687,074 TA 4.0000
PLP  20,000000 #Fp 8.3500000 ShHA 269.9687 €r3 94,1301
N X 991288 NSY +126107 NSZ ~.038081 C3M 1.4527
LATE €.3535 LONE 383.1480 LATS <4713 LONS 239.0798
LAUNCH DATE JUN 19,1988 BASE A2M 3102.0 TF 65,
(8. 14 ] LNCH L-1 w) INJ
A21MUTH TINE TINE LAY LONG RANGE
7s.00 16 38 3.2 2017.4 ~4,81 33.03 6786
s1.00 17 1 49,2 1943.7 ~4,42 27.63 6496
84.09 17 2¢ 8.8 1868,0 ~4,20 21,95 6192
e7.00 17 83 4.2 1785.5 -4.19 16,07 5879
90.00 18 18 19,3 1704,0 -4,16 10,10 $562
93,00 18 4% 22,8 1623 .1 ~4.19 4.14 5248
96,00 19 8 47,2 1544.5 -4.28 358.30 4945
99.00 19 29 9.4 1469.6 -4.42 352.68 4657
102.00 19 81 12,8 1389.8¢ -4.61 347.33 4388
108,00 20 11 46.2 1335.0 ~4,85 342,30 4140
108,00 20 30 45,3 1276.1 -5,13 337,61 3916
111,00 20 48 14.3 ,i222.9 ~5.43 333.25 3713
114.00 21 4 13.9 1175.2 ~5.76 329.21 3533
sx .946799 8y «317082 82 .D550%4 DAC 3.15596
3 -1.359630 ECC 977675 SLR  12943,.885 Ta 4.0000
®LP 20,000000 PFB 8.300000 GHA  270.9543 EPS 106.316€8
NS X +942638 NSY .328265 NS2 .060629 C3M 1.3876
LATE $.6161 LONE 352.7880 LATS -4900 LONS 246.4800
LAUNCH DATE JUN 20,1965 BASE AZM 102.0 TF 66,
LNCH LNCH L-1 Ny Ny
AZIMUTH TINE TIMNE LAT LONG RANGE
78,00 16 44 1.8 2172.3 -9.86 41.65 7388
81.00 17 5 43,6 2103.4 -9.67 36.60 T117
84.00 17 28 49.8 2029.4 -9.53 31.20 6827
87,00 17 83 3,7 1951 .4 -9.45 25.49 6523
90.00 16 18 3.6 1870.6 -9.42 19.58 6209
93.00 18 43 22.3 1788.9 ~9.4% 13,56 5893
96,00 19 8 31,3 1707.9 ~9.83 7.55 5580
99.00 19 33 3.9 1629,3 ~9.67 1.6% 5278
102.00 19 S¢ 37,8 1554.5 ~9.86 355,95 4990
105.00 20 18 57.4 1