Né65 -
(ACCESSION NUMB 3
\éﬂ,&

FACILITY FORM 602

ROD

‘T/WUJ

(CODE)

A CH5 55 / 5 |

I

{NASA CR OR TMX OR AD N UMEER) ‘
(CATEGORY) !

I

t

I

GPO PRICE $

YSTEM CFSTI PRICE(S) $

Hard copy (HC)

/. 00

Microfiche (MF)

# 653 July 65

FIRST QUARTERLY REPORT




IBM Document Number TR-23-099

Special AROD System Studies

October 15, 1963

First Quarterly Report for NASA Contract No, NAS 8-11050

PREPARED FOR

GEORGE C. MARSHALL SPACE FLIGHT CENTER
NASA
HUNTSVILLE, ALABAMA

INTERNATIONAL BUSINESS MACHINES CORPORATION
Federal Systems Division
ROCKVILLE, MARYLAND

_




Abstract

This document is the First Quarterly Report for Contract No. NAS
8-11050, summarizing three months of work by the IBM Corporation for
NASA. Progress on two tasks of the Special AROD System Studies
contract—the Computer Interface Investigation and the Oceanborne Trans-
ponders analysis—is reported herein; work on the other tasks for the con-
tract has been deferred at the request of the Contracting Officer's
Representative.

Results of the Computer Interface Investigation (Section 1) are pre-
sented in three categories: computer requirements; launch trajectory
error analysis; and the AROD/computer interface.. A detailed derivation
of the equations necessary to convert the basic AROD measurements,
range and range rate, to position and velocity provides the foundation for
a preliminary determination of the computer requirements for all AROD
computations. Based upon the characteristics of the advanced Saturn
computer a computation time of 0.2 £ .1 seconds has been estimated for
the AROD operations, The launch trajectory error analysis presents an
extensive evaluation of the Geometrical Dilution of Precision (GDOP) as-
sociated with the utilization of AROD in the Atlantic Missile Range. The
AROD/computer interface discussion outlines an approach to the imple-
mentation of this interface and discusses some unresolved issues.

In Section 2, Oceanborne Transponders, a preliminary analysis of
the specific problem areas involved in the establishment of a network of
oceanborne transponders is presented. Emphasis is upon the use of taut
line mooring and/or acoustic ranging equipment to keep relatively sta-
tionary a transponder-carrying buoy. Design considerations for such
buoys are discussed.

In each section plans for the next quarterly reporting period are

presented,
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Section 1

COMPUTER INTERFACE INVESTIGATION

The computer interface investigation has been organized into three
areas: a determination of the computational and storage requirements
for performing the AROD calculations; a computer analysis of the errors
associated with representative Saturn trajectories; and a discussion of
the considerations involved in implementing the AROD/computer inter-
face. These areas are discussed in paragraphs 1.1, 1.2, and 1.3

respectively.

1.1 COMPUTER REQUIREMENTS

The computer requirements problem can be divided into two areas:
basic computations and auxiliary computations. The basic computation
area refers to the calculation of the vehicle position and velocity from
transponder locations and the range and range rate data. All other com-
putational requirements are grouped under the auxiliary computations
heading. Paragraphs 1.1.1 and 1.1.2 discuss the work to date on these

problems.
1.1.1 Basic Computations

1.1.1.1 Introduction
In the following paragraphs, mathematical solutions for the AROD

position and velocity navigation equations are developed and explained.

The position and inertial velocity components of three AROD transponder



stations (including the effect of earth's rotation), and the measured rela-
tive range and range rate to each station are assumed to be known at the
time of measurement. All solutions developed here are later reduced to
math flow diagram form, to facilitate estimation of computer requirements.
Vehicle position and velocity components are solved in thé same in-
ertial coordinate system in which the station coordinates are supplied —
for example, geocentric inertial or topocentric inertial. Station coordi-
nates may be easily transformed and translated from an inertial geo-
centric system to an inertial topocentric system. The position equations
which must be solved first are a set of second order non-linear equations,
while the velocity equations, using the vehicle position as a known input,

are a set of three linear equations in three unknowns.

1.1.1.2 Position Computations

Three different methods of solution are proposed for the position
equations. Each of these assumes a current knowledge of station posi-
tion (and velocity) coordinates in the appropriate coordinate system at
the (given) time of measurement. Thus, a first step common to all posi-
tion solutions is the updating of station position coordinates (see, for
example, equation 1,34a Sec. 1.1.1.3).

A direct closed form analytical solution was developed for the AROD
position equations by taking advantage of the symmetry of the equations,
noting that the second order terms can be eliminated with certain alge-
braic manipulations. The danger in such an operation is that some of the
roots may be shifted (or even eliminated) from the real values. This
can be avoided by carefully substituting back into the original equations
after each variable has been eliminated, and by using each of the con-
straint equations in the analysis. It is felt that this has been accomplished

here.
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In general, the position equations give two points for the missile's in-
ertial position — one of which will probably fall inside the surface of the
earth, while the other solution will be the meaningful one. This can be
seen from the mathematics of solving equations 1.1, 1.2, and 1.3 herein,
the solution of which is the intersection of three spheres, most generally
a pair of points. For this reason, one set of roots must be eliminated.

For computer sizing purposes, the set of computations which must be
performed by the on-board computer is presented in math flow diagram
form at the end of this section. There are three position and velocity
computations which must be performed for each of three stations involved
in a measurement at a particular time. Values for station latitude (i),
station radius from the geocenter (R), and initial inertial station longi-
tude (A 0)» must be stored for each station in the network.

The direct solution to the position navigation equations will be de-
rived using figure 1.1 to define the nomenclature:

The three Position Navigation Equations may be written as:

2 2

(x—x1)2+ (y-yl) + (z—zl)z - r1 =0 (1.1)
2

(eox) + §-y,)° + @z,) - 1,0 = 0 1.2)
2 2

fxp)” + 6y + oz’ - x,t = 0 (1.3)

where x, y, z must be determined, all other quantities are known or
measured and considered constant.

Expand equations 1.1, 1.2, and 1.3 as:

2 2 2 2 2 2 2
- - - + + + - =
X +y +12 2x1x 2y1y 2z1z x1 y1 Zl r:l 0 (1.4
2, 2 2 2 2 2 2
- - - + - =
X +y +2 2x2x 2y2y 222z+ X, tY, + Z, T, 0 (1.5
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-geocentric inertial reference frame

-vehicle to stations @ , ® R @ , - relative range
-vehicle to stations @ . @ , @ , -relative range rate

-i =1, 2, 3 location of stations ®, @ , @

-vehicle instantaneous range vector

-vehicle instantaneous velocity vector
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x2+y2+z2-2x3x-2y3y-22 z+x2+y2+z -r =

g“" %3 TY3 TZ3 ~Tg
2 2 2 2
= + -

Let K1 X -!-y1 z, r,
K oo 2,02, 2 2

2 ~ %o TYy T% Ty
K o= g 2au2,,2_ 2

3 %3 T Y3 TZg 3

eql.4-eql.5: (—2x1 + 2x2)x+ (-—2yl + 2y2)y+ (—2z1 + 2z2)z

-+ - =
K1 K2 0

- . - + (= -
eql.4-eq 1.6: (=2x, + 2x3)x ( 2y1+ 2y3)y+ ( 2z1+ 2z3)z

1

+ - =
Kl K3 0

Note: eq 1.5 - eq 1.6 is redundant since

eql.5-eql.6=eql.4-eql.6-(eql.4-eql.5)=-eql.6

+eql.5
Rewrite (eq 1.4 - eq 1.5) and (eq 1.4 - eq 1.6) as:
eql.4~eql.5 ax+py+6z+e =0
eql.4-eql.6 YXx+Ay + uz+p=20

where
e + = - +
a 2x1 2x2 Y 2x1 2x3
== + A == +
p =-2y,6 +2y, 2y, t2y,
= + == +
o} 2z1 222 u 221 2z3
e=K1-K2 p=K1--K3
Let
_ B 6 €
- A o




From the eq 1.4 - eq 1.5 expression,

X = ay+bz+c
where
B 6 €
o o} o

and

x2=azy2 +b222+2abyz +2acy+2bcz+cz
Substitute x and x2 back into eq 1.4, eq 1.5, andeq 1.6 to geteq 1.7,
eq 1.8, andeq1.9:

2 2 2
(azy2 +b2z2+2abyz+2acy+2bcz +tc)+y +z

- + - - + =
2x1 ay +bz +c¢) 2y1y 2zlz K1 0

yz(a2 + 1)+ zz(b2 + 1) + 2abyz + y(2ac -2ax1 - 2y1) 1.7)
+ z(2bc - 2bx, -2z )+ 02 -2cx,+ K, =0
1 1 1 1
2 2 2.2
y (a +1)+ z (b + 1)+ 2abyz + y(2ac —Zax2 -2y2) (1.8)
+ z(2bc - 2bx_ -2z )+ c2 -2cx_+ K =0
2 2 2 2
2 2 2.2
y(a +1)+z (b + 1)+ 2abyz+ y(2ac -23.x3 -2y3) (1.9)

)+ 02-2cx + K, =0

3 3 3

+ z(2bc - 2bx3 -2z
Now solve for y = f(z) by performingeq 1.7 -eq1.90oreq1.8-eq 1.9
to include the effects of the third equation with the coordinates of the third
station (x3, y3, z3). Notice that in the expression x = ay +bz + ¢,
a, b, and c do not include the third station coordinates or the effect of the
third equation. If the final solution is to be valid y = f(z) must be ob-

tained by including this constraint.




eql.7-eql.9

- - - - +
v ( 2ax:L 2y1 + 2::1.x3 + 2y3) + z( 2bx1 2z1 2bx3 + 2z3)
-2c(x1 - x3) + K1 - K3 =0
or
+ =
K4 y K5 Z K6
where

=- - + +
K4 2ax1 2y1 2ax3 2y3

=~ - + +
K5 2b x1 2z1 2b x3 2z3
= - + - .
K6 K3 K1 2c(x1 x3),
==K /K
y =K z+K % 5 4
7 8 K =K/K
8 6 4

Substitute into the eq 1.8 expression:

2 2 2 2 2. 2
+ + +1) + + 1)+ +
(K,7 Z 2 K7 K8 z K8 ) (a 1) +z (b 1) Zabz(K7z KS)

- - + + - -
+ (2ac 2ax2 2y2) (K7z K8) z(2bec 2bx2 2z2)

2
- =
+K2+c Zcx2 0

Simplifying,

22 [K72(a2+1)+(b2+1)+2K7ab] +z [2K7K8(a2+1)

+ 2 K8 ab + K7(2ac - 2a.x2 - 2y2) + (2bc - 2bx2
2 2
- 2z2)] + [K8 (a” +1) +Kg (2ac-2ax,

2
- 2y,) +K, +c —2cx2]= 0




which can be solved by the quadratic formula giving two roots in z

‘ 2
: + + =

; ng KlOZ K11 0
\

Z

2
- Kio* ‘/(KIO) -4 (K (K
2 K,

Thus
2
2 = “ Kot ‘/(KIO) - 4Ky (K )
2 K9
- K —‘/K )2—4(K K
o o~ 10 (Kpg o) (Kyy)
2 K9
where

2 2 2
= + 1) + +1+
K K7 (a +1)+b +1+2 K7 ab
2
= + + + - -
KlO 2 K7 K8 (a 1) +2 K8 ab K7(2ac Za.x2 2y2)
+ - -
2bc- 20 x2 2z2

2,2 2
= +1) + - - + + -
K8 (a 1) K8(2ac 2ax2 2y2) K, +c¢ -2cx

K11 2 2

The two y roots can be found from

! = |+
y K7z K8

"= "o
y K7 Z K8
and the two x roots from

X' = ay'+bz' +c

]

xH ay” +bZ” + c



In general the solution gives two points ', y', z') and &', y", z'), one
of which accurately describes the vehicle's position and the other of which

lies below the surface of the earth.

Thus

it x2+y24+22< R® eliminate x',y',z' as solution
2

if x''2 +y"2 +2"2 <R eliminate x'",y',z" as solution

where R is an input quantity taken to be the earth's radius.

Summary of Solution for Vehicle's Position

2
K0 +‘r(K10) -4 Ky K y)
2K

z! =
9
K ‘/ )2 4 )
oM = 10 (K10 (KQ) (Kll
2K9
t = LI
y K7 zZ K8
L B— " o4
y Kp 2" * Ky
x' = ay' + bz' + ¢
xH = ayH + bzvl + C
where:
2 2 2
= +1)+b +1+
K9 K7 @ +1)+b 1 2K7ab
2
= +1) + + - - - -
K10 2K7K8 @ +1) ZKSab K7(2ac Zax2 2y2)+2bc 2bx2 2z2
K —Kz(a2+1+K(2ac-2ax-2 )+K+2 2
11~ 8 )+ Ky g~ W) TRy TC T ECK,
= - K =
K7 K5/ 4 KS KG/K4




K =-2ax -2y1+ 2ax

+
4 1 2yg

3

K5 =-.?,bx1 -221+ 2bx3+ 2z3
K6 =K —K1+ Zc(xl—x3)
_ 2 2
Ky =%y *yy vz -1y
K —x2+ 2+z2 r2
9 % T ¥y T T
2 2

= + -

Kg =X *yg3 +2z3 -14

a =y, -5, / (%, = x);b =(z; -2) / (%, = X,);
c =(K, - Kl)/2(x2 -xl)

Elimination of one set of roots:

2 2 2
Ifx'2+ y' +z'" < R, eliminate x',y',z'

If x"2 + y"2 + z"2 <R2, eliminate x",y",z"
R — input constant - nominal earth radius

Check on solution:

Solving x from the (eq. 1.4 - eq. 1.6) expression,

A 14 P

X: - ——_Z———
yY~y Y

. Y1753 g4 217 % -, K, -Kg
x3 - x1 x3 - x1 2 (x1 - x3)

should be identically equal to x obtained from (eq. 1.4 - eq. 1.5).

1,1.1,2,2 Method of Differential Correction
The second method investigated for solving the AROD position equa-
tions employs differential corrections. In general, solving a set of non-

linear simultaneous equations involves an iterative procedure where, it

1-10




is hoped, successive guesses at the roots will eventually converge to the
true answer. The method of differentially correcting the assumed roots
is presented here with the specific application to the AROD problem given
first followed by a theoretical development of the general method.

For this method an a priori estimate of the solution must be available,
such as an accurate nominal trajectory which forms the basis for the
first set of guessed roots. It is estimated that a minimum of three itera-
tions will usually be required for convergence to a solution; if convergence
does not occur a new initial guess will have to be made and the procedure
repeated. Certain convergence tests are available but it is simpler to
examine the errors and note whether they are growing smaller.

Solution to Position Navigation Equation
By Differential Correction Procedure

Write equations in expanded form as:

2 2 2 2 2 2 2
f = + - - - + + - = .
1 =% +y 4 2x1x Zyly Zzlz x1 + Y1 z1 r1 0 (1.10)
2 2 2 2 2 2 2
= - - - + - =
f2 X +y +z 2x2x 2y2y 2z2z X, + Yo + z, r, 0 (1.11)
2 2 2 2 2 2 2
f = - - - + + - = .
g =X ty *uz 2x3x 2y3y 2z3z Xg + Vg Zg Iy 0 (1.12)
Let
2 2 2 2
= + + -
Ky =% *y rg -1
2, 2+ . 2 r 2
Ky =% 75, *2, -5
2 2 2 2
= + + -
Kg =%3 *¥3 T 23 13
then 9
= - - - + = 1.1
f1 Xty +z lex Zyly Zzlz K1 0 (1.13)
f —x2+ 2+z2 2X X -2 -2z z+ K, =0 (1.14)
2 = y XTIV T ABRIET B ‘
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2 2 2
=X +yv +z - -2 - = 1.15
f3 X +y +z 2x3x gy 2z3z+ K3 0 ( )

Assuming prior knowledge of approximate vehicle position, take as

first guess (x , y _, z ) for the first iteration.
€1 81 &

Since, in general, these are not the correct roots, substituting these

values into eqs (1.13, 1. 14, 1.15)will yield residuals ¢

€ €, given
g’ gz’ g3

by: '
f1 = xgl2 + yg12 + zgl2 - 2x1xg1 - 2y1yg1 —2zlzg1 + Ky o= €gy
£ = Xglz * Yglz * zglz T ZXpXg) " 2y2vg) 2%7g t Ky g
t3 = Xg12 ’ yg12 i Zglz " 2X3¥gy ~2V3Vgy ~223%g * Ky = €gg

From the theory it can be shown that

9 0 0
81 T ax_ ~*1 T oy 17 Bz 1
g g g
of of of
- =2 AX. + — Ay_+ 2 Az
€% T ox 1 oy Y17 Bz 1
g g g
of of of
TCe Tax M7 By, MThn, A%
g g
or in matrix form _
ot ot af, |
_1 _1 __.l Ax
" €g1 9x dy 9z 1
y g g
“€gp | < 9x oy 9z Y1
g g g
. 8f3 8f3 8f3 N
g3 x_ dy_ 9z 1
g o g
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or

— -1
__ o]
00X 0z
g
Axl . . . - Egl
Ay, |-+ " €go
Az - €
g
1 8f3 . . 8_f3 3
ox 0z
|8 g

Axl, Ayl, Az_ form the basis for the next iteration where

1
xgz =xg1+ Axl
zg2 = zg1+ Az1

The partials involved in the error matrix can be written out as follows:

of of of
1 =9x -=2x _1 =2y =2y L =2z -2z
0x 1 ) 1 oz 1
. g Vg g g g
of of of
2 2 2
Bx, g% By, Vg TMy B Mg
g g
E:i =2xX =2X -ai =2y =2 i?’— =2z =22
9% g~ “%3 By Vg = Y3 9z g~ “%3

o3
o0
o

Xgos Ygoo Zg, aTe the next guessed roots for the second iteration, etc.
Convergence problems may exist for f's which are non-linear functions as

in this case. It is important to have a good preliminary estimate of the roots.
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Theoretical Development of Solution
by Differential Correction

Suppose a problem is expressed in variables 955 %ys Ags ¢ ¢ - qn
where, for example a4 =%, 4y =¥, U3 =2, ete,
The solution requires that
fi (qj)=0; i,j=1,.. ., 1,
where there are a total of n simultaneous equations in n unknowns,
First guess a set of solution values, qgj’ which lie in the neighbor-
hood of the true solution. An evaluation of the functions fi (qgj) will

probably give a non-zero answer where
f; (@g) = g,
It is desired to drive the €g; to zero by making { successive guesses on
the qj variables (e.g. qu, qzj, A | )ﬁj)' If the first guessed values
for the roots, qu, are close to the actual 9 values then the number of
guesses necessary to converge to a solution should be small.
Suppose that our next guess - or some subsequent guess, q @+

1)j
eliminates the error, €g+ 1)
i’

fi (@ g+ 1)j)= 0

where dg + 1)]_ = qgj + qu

Expanding f; (qgj + qu) = 0 in a Taylor Series about the point qgj, the
previously guessed solution, and keeping only the first two terms of the
expansion yields

of

i _
fi = (qgj + qu) = fi (qgj) + 5; qu =0

1-14




But

f, =€
i (ng) gi

of,

1
Therefore, fi (qg‘_i + Aq_j) = egi+ 74 Aq, =0

]

Solving the above equation for €g. results in
i
of,
-€ = ——I'Aq
8 9q. ]
J
or writing out the equations for i=1,2,3
i=1,2,3
of afl Bfl
~€y =7— Aqy + = Agy, + — Aq
g1 9 1 2
i ql 8q2 8q3 3
9
€ = afz Aqq + fz Ag, + afz Aq
T8 Toq. "7 5q "7 5q 9
2 9qy dy 9q
8f3 afS of
€, =7— Agq+ T Ag,t T/ Aq
] 1 2 9 3
g3 qy 8q2
In matrix form,
E 5 ot |
. fl f fl Aq
-€g — — —
1 aql 8q2 8q3 1
9
B T 1
B d )
8o 9 dg
9 9 9
I T TS R
B 9
&3 9 % 93 3
or -
of, \
Aq)= | 5 -€
(Agy) 7 (-€g)
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of,

where — and € are known
9q, &i
J
The qu solved for are the differential corrections to the guessed set of

roots qgj
I Qg+ n;) T €+ 1), #0
vhere gy 1), =gt AY
]

the procedure must then be repeated to correct q(g + 1),

The two general types of convergence are:

(a) €
1
] 3 5 7
\ /\ /.\ /\ Iteration No,
\é \{ \g \.8 Tteration No.

Figure 1.2. TYPES OF CONVERGENCE

Convergence may be speeded by multiplying qu by <1, (Figure 1.2-a)
and by >1 (Figure 1.2-b), thereby reducing the number of iterations.

1,1.1.2.3 "Analytic Geometry" Solution to AROD Position Equations
This paragraph outlines the third method for solving the AROD posi-
tion equations; the method is based on analytic geometry considerations.

By way of review, the equations for vehicle position (x, y, 2) are

¢

2 2 2
(x-x) +(F-y) + @-z) =1

x - X2)2 +(y - y2)2 + (z - z2)2 = rz‘2 (1.16)
2
x=x) (7 -y + (-2 =1,

1-16



where r r_ are measured ranges to three ground stations having

1* T2r T3
known coordinates (xi, Yo Z i), i=1,2,3, Equations (1. 16) define three

spheres centered at the station sites and having radii r r Two of

1’ 20 T3
these spheres, say @ and@ , intersect in a circle; and two others, say
@ and @ , intersect in another circle, These two circles then gen-
erally intersect in two points, which are common points to the three
spheres and fix the vehicle position (one point is ambiguous and must be
eliminated by a suitable test).

The solution proposed here for (x, y, z) may be summarized as
follows:

a. Find the equation of the plane containing the circle of intersection

of spheres @ and @ .

b. Find the equation of the plane containing the circle of intersection
of spheres @ and @ .
c. Find the line of intersection of these two planes. This line-must
contain the two solution points for vehicle position, since
1. it contains all points common to the two planes, and hence
2. in a more restricted sense, it contains all points common to
the two circles of intersection, namely the two possible ve-
hicle positions,
d. Find the two points on this line at distance r 1 from (xl, Yy Zl);

these are the desired solutions,
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Equation of Plane Containing Circle of Intersection of Spheres @ and @

O]

Sphere of Radius r1

S1=(x1, ¥1» 2)
(Station #1)

Sphere of Radius rz

Foot of perpendicular
from center O to segment SIS

S, = (%, Y0 2,)
(Station #2)
)

cz

Center Earth c (
=X ’ y ’ z
2 ¢y’ Te,

p2=Norma.l from O to
plane of intersection

< Center of circle of intersection)
circle

of spheres @ and @

R;=Distance from O to sta-

Plane of intersection circle (edge view)
tion #1,

1/2
2.2 2%
Rl-(x1 +y1 +zl ) and

similarly for R2
Figure 1.3. AROD POSITION FIX GEOMETRY

In Figure 1.3 the center C2 of the circle of intersection of spheres
@ and @ lies on the line of centers of the two spheres, i.e, the line
joining the two stations 1 and 2. The plane determined by this circle
contains C2 and is normal to the line of centers Slsz' OK2 is perpen-

dicular to chord SISZ. The direction cosines and length of the segment

K2 C2 are equivalent to those of the normal p2 from center earth to the
plane, It is noted that K2 does not necessarily bisect Slsz’ since the two
stations are in general at different distances from center earth (different
site altitudes or nonspherical earth considerations, etc.)
The equation of the plane is obtained as follows:
In triangle S IS 2A,
1/2

2 2 2
S].SZ = |:(x1 - X2) + (yl - yz) + (zl- ZZ) :| 1.17)
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r12 F (Slsz)2 3 rzz
cos S_S_A = (1.18)
2°1 2r (5,5,
rl2 + (SISZ)2 - rz2
8102 = r1 cos SZSIA = 2 6.5 (1.19)
12
[ Note 8, C,, can be positive or negative]
SlC2
coordinates of 02: XCg = x1+_éT (x2 - xl)
12
y _Y+"Sf—2(y y,) (1.20)
C - - .
2 1 SISZ 2 1
Zn = 2 ~+j§l§§i(z Z_)
c.= -
p 1 88, 271

Similarly in triangle OSlsz, knowing R1 and R2 (Figure 1.3) and SIS2

from angle OSIS2 can be found, hence segment S

sz, sz, sz , and

le, hence coordinates
2 2 1/2
K,C, = [(xxz = Xgg) * UKy ~¥Cy) * (2K, - ZCy) ]

= B (1.21)

Direction cosines of line segment from K2 to Cz:

m, =(yc, - sz)/p2 (1.22)
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Equation of plane: £ 2x+ mzy + n,z =P, (1.23)

Equation of plane containing circle of intersection of spheres @ and @

Geometry and formulation are analogous to Part a above, with all

subscripts '"2' being replaced by '"3". There results the equation

4 gX+ my+ nyz=p, (1.24)

Line of intersection of the two planes

The line of intersection of planes (eq. 1.23) and (eq. 1.24) is found
by first eliminating z, then eliminating y, between (eq. 1.23) and (eq.
1.24)

% -4£.n p.n, -p.n
Eliminating z, y =3Tn2n——2m?’i + n—lz?g—:—r—ng—i— (1.25)
23 32 23 32
i.e., vy = ax+ b1 (1.26)
L. m -4 m p.m_ -p. m
Eliminating y zZ = ; I:: —1;31 nZ x+m3n2_ m2n3 (1.27)
’ 273 372 2°3 32
i.e., z = a2x+ bz (1.28)
In symmetric form, the equation of the line of intersection is
X _y-bi_z-bp (1.29)
1 a a *
1 2
Direction cosines of the line are
1 al a2
’ ’ . 1.30
S TR Y (l+a2+a21/2 1haly o 22 (1-30
(I+a) +2,) 1 ") (I+a; *+a,)
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Points on intersection line at distance ry from (Xl’ Yq» zl)

1.) Closest Approach Point (figure

811,77, 2)) L.4)
b Dmin First find coordinates (xH, Yy zH)
(X,,2) H(XH’ Vi ZH) of point H, which is point on line
Line of Intersection closest to S1
Eq. of line: D2 = (X - x1)2 + (y - yl)z + (z - Zl)z
y = a1x+ b1
z=a,Xx+ b 2 2
2 2 = - -
Figure 1.4, CLOSEST APPROACH + (a2x+ b2 - zl)2
GEOMETRY
D is minimum when D2 is minimum when
dp*
ol 2(x—x1) + 2a1(a1x+ b1 - yl) + 2a2(a2x+ b2 - zl) =0,
+ - + -
, X, +a, 0y -by) +a, (2, -by)
Solving for x (= xH), Xy = 5 9
1+ al + az
then from (1. 26) and Yy = ale+ b1 (1.31)
(1.28),
Zy = 3%y + b2 s
2 2 1/2
and D_. = [ (g =X) (Vg =¥ * (B =2)) ] (1.32)
121




2.) Possible Vehicle Position Points

(figure 1.5)

The two points P on the line of
intersection, which are at a dis-
tance r, from Sl’ can be ob~

tained from the coordinates of H

p Line of Intersection P(x,y,z) (eq. 1.31), the length Q =
1/2
r2_p2 , and the di-
1 min

Figure 1,5, POSSIBLE VEHICLE
POSITIONS rection cosines of the line of

intersection (eq. 1.30):

X = + Q
- 2 2
(1+al+a2)
Y=Y !
! 1ra Zig 212 1.33
(ra;+a’) (1.33)
Qasg
=z _ +
s : 5 g 172
(1+a1+a2)

Finally, eliminate ambiguous solution by rejecting that P for which

2 2 2 2
X“+y +z <RE, RE

AROD orbital altitudes of interest.

= radius earth, This is a satisfactory test for
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Summary

The computation requirements for the above sequence may be simpli-
fied by assuming that for known station sites, the separation distances

S 182 and 8183 are pre-computable, and further that the points K2 =
(X » ¥ z.. ) between stations 1 and 2, and K_ = (X ,¥ z., ) be-
K2 ’ Kz ’ 3 KS, K3s K3

tween stations 1 and 3 can also be predetermined.

Thus the program inputs are:

Stations Separations Chord Points Ranges Radius Earth
X13Y0Zy SIS2 sz, sz, sz r RE
¥91¥91 % 515 Ky K’ ZK3 g

X3:¥3s% 3 T3

Required Computations:

2 2 2
- SICZ=r1 + (Slsz) -r2
2 = 2
SIS2 2(8182)
= + -
e, T M1 Ly =%y

2
zc2 =2yt Lyzg - 2y)
1/2
_ 2 2 2
pz - l:(xc XKZ) + (YCZ _sz) + (ZC - ZKZ) ]
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£y = (i, XK )/

m, = (yc2 - sz)/pZ

n, = (zC2 - sz)/p2

Repeat above sequence with subscripts '"2'"" replaced by "3' and

obtain {3, mg, 0.

M= m2n3 - m3n2

(tgn, = Lony)

L

a1=

1

(=3

(Pyng = Pg1y)

2|

(£ .m

Mg = Lam,)

S

i

Nﬁ’

1
by =31 (Pa™, ~ Pymy)

1/2

N=(1+a2+a2)

1

1
W2 [Xl t a0y -by)* e,z - bz)]

2 2 2 2
Din= &g =%) T O - * g2y
1/2

2 2

Q=@ ~Dpn)
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Vehicle Position:

cox 2
Qal
Y=Vt
L L
B

Test: Reject the triple (x, y, z) for which x2 + y2 e <RE2.

1.1.1.3 Velocity Determination

The velocity navigation equations using the solution to the position
equations as a known input are a set of three linear equations in three
unknowns and can be solved easily by the method of determinants, The

velocity navigation equations may be written as:
- . - ] + - . - [ + _ . _ . — L .
(x=x)(K-%)+ (7 -y)F-F)+ (2-2)E-5) =1} (1.34)
i=1,2, 3
where x, y, z are obtained from position equations and r, are meas-
ured quantities, The station position and velocity coordinates are pre-
dictable functions of time, For example, in the inertial geocentric
system:
X, = Ri cosxpi cos Ai(t)
y; = Ri cos lPiSill )\i(t) ; i=1,2,3 (1.344a)

z, = Ri sin z,l/i= constant
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Ai(t) = ?\io+ QE(t - to)

s __o )
X ERi cos :,bi sin Ai(t)

¢ =Q .34b
v ERi cos ll/i cos Ai(t) (1.34b)
z,.=0

i

where Ri’ 1//1 are fixed quantities specifying station range and latitude angle

respectively.

Aio is the initial (t = to) value of station longitude angle

Q_. is the known value of earth rotation rate.

E
Returning to eq. 1.34 and expanding for three stations,
X-x)E-%)* G-y -§)+ (2 -2)E) =1k (1.35)
(x = %,)(k = %)+ ¢ = ¥,)F - §,) + (2 - 2,)(2) =7, (1.36)
(5 = Xg)(k = X,) + (7 =¥ )(F = o) + (2 = 2,)(2) = 1,k (1.37)
where
X, ¥, 2z solved from position navigation equations
X, ¥, z to be determined
Rewrite eq. 1,35, eq. 1,36, eq. 1,37:
XX =X+ yy-y)+ 2z -z)+ X (X -x)+y (y; -y -1.1,
=0 (1.38)
X(X = X,) + §Y - ¥,) + 5@ - 2,) ¥ X, (%, - %)+ F,(7, - V) - 1,1,
=0 (1.39)
=0 (1.40)
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Thus,

K (] . + L] =
eq 1.38 12%F K13y K14z K15
eq 1.39 Kl6x+ K17y+ K.lSZ = K19
X+ 7 + z =
eq 140 K20x Kzly K22z K23
and,

Kis Kz Kig
Kio Kir Ky

K K K (K17 22~ 18K21)+K13(K18 23" 19 22)
23 21 22

AT 17 K3
K %3 K K12 ®17%07 K18 21)+K13(K18 20 F16522)
Kie K17 Kig K14 K165 17K 1750
Ko Kor Koy

x-
il
Il

K2 K15 Kug
K., K_ K
16 19 18 K12®10%00 %18 23”K15(K18 20 16 Ro2)
Koo Koz Koy 14K )
- i 16723 X19™20
¥ = 5 D
K2 %13 K15
K., K, K
16 17 19 Ko BrKogKigKo)* K13(K19 20 16 23)
K20 %o1 Ko 15 )
. _ 16721 %1750
) D
where
K16=X"X2 K17=y_y2 K18=Z-ZZ
Koo =%~ X%g K, =Y-Y5 Kon =27 %3
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Kis =TTt X & - X))+ v, -yy)
Kig T Taly ¥ XX = X))+ ¥, (v - 3,)
Kyg =TTy ¥ Xg(X = X3) + yo (¥ - ¥5)

D = - + K - K
b K12(K17K22 K18K21) K13( 18K20 K16 22)

K, K )

* K4 K6801 ~ KirKoo

1.1.1,4 Math Flow Diagrams

The equations previously discussed for determining spacecraft
position (by three methods) and velocity will now be presented in the form
of flow diagrams for the sequence of mathematical operations, (Figures

1.6, 1,7, 1,8, and 1,9).
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Inputs

Rl’

Zl, ZZ' Z3'

30 T10 Tp

t0' b AIO’ AZO’ A30' RE
9 Ve Vo Wy
R,, R

T, Ty

By, 1'2, By

|

Update Station Coord's to Time t

Al(t) = )‘10 + (R E)(l: - to)

[ Ay =2, 0+ (2 it -t )

Aglt) =g+ (2 pHE-t )

X, = Rl[cos Y[ cos A )]
¥, =Ry[cos ][ sind 1]
x, =R, [cos wzl [ cos Az(t)]
¥, = R, [cos szzl [ sin xz(t)]
X, = Rs[cos 11/3] [ cos )«s(t)]
¥y = R3[cos 1//3] [ sin xs(t)]

|

2=y )/ = %)
b= (z1 - zz)/(x2 -xp)

2, 9 2 2
Kp=xy*y*5 -0

2 2 2 32
Ky =% Py, T2 =Ty

2 2. 2 2
Kg=%g *¥g * 23 =73
c:(KZ—Kl)/Z(xz-xl)

I

6

K. = -
K3K

K5 = 2(-bx1 - z1+ bx3 tz

1

Kg=2(ax; -y, +axg + yy)

3)
+ 2¢ (x1 - xs)

!

K =
8

Ky = ~Kg/K,

Ke/Ky

!

-K

10+ V& o) KoKy

2K9

v o K

x' =ay'+bz' + c

FARES

o - 2 _
Kio "V K" - 4KKyy

2K9

y = &,zn + K8

X" =ay'+ bz"+ ¢

ZM" =

10

11

2.2 2
KQ—Kv(a +1+b +1+2}%ab

.22
K —Ks(a + 1)+ ZKB(ac :-J.x2 y2)+

K'*'t':2

2

-2cx,

2

2
K, =2 [K7K8(a F 1)+ Kgab+ K (ac - ax, -yp)+ (be =bx, - zz)]
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To Velocity Computation

Figure 1.6. AROD POSITION COMPUTATION DIRECT SOLUTION




Figure 1.7.

|

Inputs

tor b, 200 Rg00 Agpr B ©

Matrix Inversion

B=A"t

Qo ¥ps Vs ¥y

RRRrrr

1* 2 1’ "2° 73
z ,zs,i‘ i' i'

!

Update Station Coords To Time t

2 3
g )b, o) + (-eg

o1 2 3
A7, = (=€ )by )+ (=€, )0 + (=€) Byg)

1
Ax; = (€ )by,)+ (- (by)

1 2 3
Bz (e by + (=€ )bg) + (=€) By

A=A+ (@R -t)
A =Xy + (@p)E-t)

X3(t) = A30 + (QE)(t - to)

x; =R [ cos Y, ][ cos ]
¥, =Ry[ cos l,bl] [ sin A0 ]
X, = R2[ cos wz] [ cos A, 0]
¥, =Ry[ cos 4/2] [ sin 2, ) ]

Xy = R3[ cos 1,03] [ cos X3(t)]

= + Ax,
Xgi+1 xgi 1

= + A
Ygi ¥

Yy = R3[ cas :,03] [ sin )t3(t) ]

2 2 2 2
K1"‘1"-"'1’“1"”1
2 2

K2=x +y2+z -r2
2 2 2

Ky=%g +y3+23 -3

(]

1

Guess Roots From Previous
Computation

TO
VELOCITY
COMPUTATION

xgi, ygi, zgi i=1,2,...

" 2xpXg t Vet By%g) T Ky

2__ 2 2 2
eg =Xg * Vg + zgi -Z(xzxgi+y2ygi+ zzzgi)+ K2

i i
3 2 2 2
€ = + +z sz + +zz )+
g Mg TV * % 237t Va¥g; 3

Computation of Matrix Elements A = [ 1j‘]

211 =20, = %) g =20g; " Yy 13 =20, ~ 2

21 = 20g, = %) 399 = 20g; =) B3 = 2(2g; = %))

33 ~ 20, ~ Xg) 239 = 20g; =¥y B33 = 2(%g; = Z)
1

1-30

AROD POSITION COMPUTATION METHOD OF DIFFERENTIAL CORRECTION




Inputs

tor b Agr Rogr X500 Rpr 548,

2 ¥y, 4y, Uy 53,

Rl, RZ’ R,

g0 Ty Tpr T3

Zys Zys Zg, i'i, T, i'a

Update Station Coord's To Time t
Al(t) = )\10+ (QE) t-t)

A =h, 0+ (@)=t )

Ag®) = Ay + (@) (-t

x, =R, [cos wl] [ cos Al(t)]

¥y =R, [cos wl] [ sin A ]

x, =R, [cos ¥,] [ cos Az(t)]

¥y =R, fcos wz] [ sin A, ) ]

%, =R, [cos zpa] [ cos )\s(t)]
¥y = R, [cos l{/a] [ sin )\a(t)]

|

xK2 =+ 3(2)/2
YKA =y, + ¥,)/2
Z
X
X, T %2

yK3 =0t y3)/2

= (21 + zz)/Z

zK3 =+ ‘zs)/z

SETi=2, LCI=+

2 2 2
. rl + (Slsi) - 1-i
L=
28,8,

X = x:l +(Li)(xi - xl)

Yo, =¥ HI)G; -y

zc‘ = z1 +(Li)(zi - zl)

|

M= m2n3 - m3n2

a,=(1/M)(£n, ~ ¢£,0,)
b, = (1/M)(p,n, = p,n,)
a,= (/M) (,mq - £,m,)

b2 = (1/M) (P3m2 - szs)

i

2 2
=‘/ +
N 1 a1+az

1
Xy = ;2'["1+31(y1'b1) *2,(z;by)]

=Xyt by

Zg=2,Xy*h,

1

2 2 2 2
DMin = (Jg_,-xl) + (YH -yl) + (ZH - zl)

X=X+ (@/N)
Ty =Yyt Qa,/N)
z2=Z % (QaZ/N)

‘.

E=x2+yz+zz_RE2

X=Xy - Q/N)
Y=Y, - (Qa,/N)
Z=2,- Qa,/N)

_ 2 2
P = ‘/(xci - ﬁ{i) + (yc_ - yKi) + (zc_ - Zx)

1
L= X /ey
1 1

m, = (yCi - yki)/pi

n =(z_ -z
i (ci K

/P
1

SET

Figure 1.8.

ICl1 -
i=3

AROD POSITION COMPUTATION ANALYTIC GEOMETRY METHOD
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Inputs

lgr’r

; A LG A0

k), T, Iy

X, ¥, z from position computation

4

Update Station Velocity Coordinates

X 1[cos 1][ sin Al(t)]
1= R, [cos 1) [cos A 0]
%, =-QpR, [cos ¥, [sin A, (t) ]

Y, = QpRy[ cos ¥,] [cos A, (t)]
%y ==QR, [ cos ¥,] [sin A, t) ]

¥3= QpRg[cos Y] [cos Ay (t) ]

= -QER

Kig=2-2% Kpg=2-2, Kyp=z-z

Ky g = TpF + ()@ = X))+ 56 - ¥,)
Kig = Tply + (%)(X = X))+ 3,)(7 - ¥,)

Kyg = Tafg + (R)(x = X;) + (7,)(7 - ¥5)

y

D= K12(K17K22 K18K21) * K13(K18K20 K16K22) tK 4(K16 21 17K20)

y

k= (KoK Ky = KigRop) + KoK gKog = Ky gKoo) + K (K Kp ) =K oK) ) ]/D
¥ =Ky gKyy = KigKpg) ¥ Ky Koy = Ky oKoo) + Ky (K Koo = K 0K, ) ]/D
%= KK Kyg = KigKy )+ K 0Ky o = KigKag) + Kyg (K oKy g = K Ky )] /D

Figure 1.9. AROD VELOCITY COMPUTATIONS
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1.1.2 Auxiliary Computations

The auxiliary computations consist primarily of the transformation

of "raw'" AROD data to range and range rate data; corrections to the data

for various effects; reasonableness tests to determine the validity of the

data; the determination of which transponders will be turned on or off; and

the overall logical control of the data flow in the computer prior to the final

transfer to the guidance and control routines. The work to date has con-

centrated on the transformation from the raw AROD data to range and range

rate quantities, and corrections to the data. Paragraphs 1.1.2.1 and

1.1. 2.2 discuss the range and range rate computations respectively.

Figure 1. 10 presents a general block diagram of the functions that

may be required (depending upon the find implementation) in the range and

range rate calculations. In this figure, the subscript, i, refers to a par-

ticular transponder. For instance N2 would be the cycle count associated

with transponder number 2. A glossary of the symbols used in Figure

1. 10 will be given here since they are used elsewhere.

t -
c

N, -
i

H o o
1

oot B
]

start time of all range rate measurements

cycle count for ith transponder

start time of range measurements*

termination time for ith transponder range measurement*
frequency translation used by ith transponder

transmitted frequency

index of refraction

time associated with all range rate measurements
altitude

velocity of propagation in a vacuum

* For the purposes of this analysis, it is immaterial whether the range
measurements start simultaneously or terminate simultaneously.
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Ni

j ||

Calculate Interpolate
frequency le— A te
Shift
T
i A .
fi
Caleulate e f; Calculate — ¢
n —p] Range — ¢ Range
Rate
R';
R';
Time of day
4 Correct R l¢— Day of year
n —yp . l¢— Station geometry h—pl Propagation j@— Frequency
N Correct R i¢— Time of day Errors . .
—> Propagation . e;c.
Errors ¥ et‘c.
RY;
R; g
R.
1
N Synchronize
td
te—pf R;
Calculate
A e —> d
y v
t4 R R

Figure 1.10. GENERALIZED FLOW OF RANGE AND RANGE RATE
COMPUTAT]ONS
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1.1.2.1 Range Calculations

The range calculation problem consists of not only the range com-
putation problem but also a time translation problem. For convenience,
the range computation problem will be divided into two steps. The first
of these is the transformation from the basic AROD data to an approximate
range by a simple multiplication, using the velocity of propagation for a
vacuum, c¢. This must then be followed by a propagation correction com-
pensating for the fact that the velocity of propagation is indeed not that
for a perfect vacuum.

Once accurate range measurements have been obtained, it is nec-
essary to associate them with an appropriate time point. This time
translation problem is by necessity also a two step operation. The first
step (i. e., interpolation) must compensate for the error introduced in the
range measurements due to the movement of the vehicle during the measure-
ment interval. A second step (i.e., synchronization) may also be nec-
essary to re-align the several range measurements to a common time
point.

The correction for propagation errors isthe most complicated prob-
lem; it must take into account the integrated effect of the variation in
the index of refraction as the radiated energy passes through the atmos-
phere. The difficulty arises in trying to assign quantitative values for
n. Once this has been done, it will be a straight forward problem to im-
plement the correction using either a pre-stored table or an analytical
expression. Tentative results indicate that the propagation correction as
a function of range to the transponder may be a family of straight lines
whose slopes are determined by the altitude or elevation angle. If this is
indeed the case, the analytical expression will be extremely simple, re-

quiring the storage of only constants defining the slopes.
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The interpolation and synchronization problems are somewhat related.
Since the vehicle can move a considerable distance during the range meas-
urement interval, it is necessary to interpolate the data to ensure that this
range measurement is associated with the correct point in space.

An analysis of the interpolation problem using a Taylor series expansion
indicates that the acceleration effects are insignificant. Therefore, over
the small range measurement time interval, the vehicle velocity can be
assumed to be constant. This simplifies the analysis since the time to
associate with the range measurement will just be the mid-point of the
time interval. Preliminary calculations indicate that associating the
average range with this time point results in an error that never exceeds
10_3 meters (which is negligible).

Once the individual range measurements with their associated times
have been computed, it may be necessary to synchronize them to a common
time. This correction can also be made using the Taylor Series expansion.
Since the contribution from the r term is insignificant, only the first two

terms of the expansion are required to synchronize the data.

1.1.2.2 Range Rate Calculations

As shown in Figure 1.9, there are several functions that must be
performed to obtain accurate range rate data. An approximate range rate
is computed by first calculating the doppler frequency from the cycle
count data and then-solving the doppler equation. An accurate range rate
measurement is then obtained by making a propagation correction. Since
the cycle counting interval is of the order of 0. 25 sec. it is also necessary

to determine the time point for which this average range rate applies.
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The propagation corrections on r must take into account the integrated
effect of the index of refraction, n, through the atmosphere. In addition,
knowledge of the instantaneous value of the index of refraction at the space-
craft could further reduce the propagation errors. The integrated effect
causes an error due to the angle between the curved path and the line-of-
sight path at the vehicle, while the instantaneous n determines the actual
velocity of propagation at the vehicle. An investigation of the range of
values of the index of refraction indicates that it may be possible to store
values of n as a function of altitude or elapsed time for a specific mission,

The major problem remaining in the range rate computations is the
correction for the integrated effect of the index of refraction. The prob-
lem lies in the lack of adequate data describing the atmosphere as a func-
tion of geography, season, sun activity, etc. From these data a range
rate correction and a rms error after correction must be computed,

This range rate correction will either be entered into the computer as
stored data and accessed by a table look-up routine or will be approximated
by an equation that can be solved when a correction is needed. The trade-
off between computation time and storage space as well as the feasibility

of using an approximation equation will be examined during the next
quarter.

Since the range rate measurement is taken over an interval of ap-
proximately 0.25 sec. it is necessary to assign a time, to this average
range rate. In a similar manner to the range measurement, an analysis
by Taylor Series expansion for range rate indicates that the r' term is
insignificant. Therefore, the best time to associate with the range rate

measurement is the mid-point of the measurement interval,
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1.1.3 COMPUTER TIME AND STORAGE ESTIMATES

Preliminary estimates of the computer time and storage requirements
for the basic and auxiliary computations have been made. The computer
used in these estimates is the Saturn V Digital Computer described in
Doc. No. TN587-38 (IBM Owego).

Since the basic AROD computations are the major contributors to the
total time estimate, they will be discussed in some detail, using the direct
solution (for the position computation) presented in section 1.1, 1.2.1.
Exclusive of sine, cosine, and square root operations the computation
procedure illustrated in the math flow diagrams requires 456 stored in-
structions and 816 instruction executions. The sine-cosine routine
will require approximately 60 storage locations and 70 instruction execu-
tions. Each entry will calculate both the sine and cosine of the value. The
square root subroutine will be assumed to require 30 storage locations and
75 instruction executions. This assumes 3 iterations to achieve the desired
accuracy.

It must also be recognized that the solution of these equations must
be accomplished on a fixed point computer. This will involve considerable
manipulation of the data (scaling). The estimates have, therefore, been
corrected by a factor that has been found reasonable, based upon past
experience.

The instruction storage requirements are summarized below:

Main program 456

Sin-cos and square root subroutines 90

15% for scaling 82

Total 13 list words 628
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Total 26 list words 314

Data storage requirements 80

Total 26 list storage -3;4:words

As shown in Figure 1.6, a decision must be made to either use or
bypass the last block. The left hand column in the time summary given
below assumes this block has been bypassed. The right hand column

includes the last block.

Time Summary:

Main program 761 816
Sine-cosine and square root subroutines 285 285
20% for scaling 209 220

Total instruction executions at 84usec
per instruction 1255 1321

Total time required 0.105 sec. 0.111 sec.

The estimates of the time requirements for the auxiliary computations
will depend to a great extent on the type of propagation error corrections
used as well as the method of station selection. Since the analysis of
these two problems has not been completed, specific numbers cannot be
stated. However, a conservative estimate of the time required can rea-
sonably be assumed to be 0.1 seconds. Using these estimates, the total
computer time required for all AROD computations is estimated to be
0.2 seconds +0. 1 seconds.

It is anticipated that a final estimate for the total computer storage

and time requirements will be obtained during the next quarter.
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1.2 LAUNCH TRAJECTORY ERROR ANALYSIS

A preliminary analysis of the Geometrical Dilution of Precision
(GDOP) resulting from the use of AROD as an AMR launch-guidance back-
up system was conducted by means of the AROD Error Evaluation Com-
puter Program.* This program, which is discussed in detail in Appendix

A of the AROD Design Feasibility Report (IBM #TR023-022), computes the

error amplifying effects of vehicle-to-station geometry in terms of po-
sition and velocity covariance error matrices. The elements of these
matrices, in turn, are used to compute the magnitudes and spatial ori-
entations of error ellipsoid semi-axes corresponding to the diagonalized
forms of the position and velocity covariance matrices. In this way a
description of the error volumes within which vehicle position and veloc-
ity can be expected to lie with specified probability is obtained. These
data (and additional related measures of net system accuracy) are gen-
erated at specified increments of time within the observation region de-
fined by the instantaneous vehicle position and three AROD transponder

locations.

1.2.1 Description of Computer Runs

A "typical" Saturn launch trajectory, as supplied by NASA Hunts-
ville (Reel No. 6792, Log No. B7, Unit No. 24, 3 Sept. 63), was
utilized for the launch trajectory GDOP analysis runs. These tra-
jectory data are expressed in terms of a Cape Canaveral topocentric-

rectangular reference frame.

* The orbital computation portion of the AROD Error Evaluation Compu-
ter Program was modified to accomodate NASA launch trajectory data
against which the performance of AROD is to be measured.
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By expressing AROD transponder location inputs in the trajectory
reference frame, it is possible to output the computer program data in
this reference frame also. Thus, all position-velocity data herein de-
scribed are in terms of a Cape Canaveral topocentric-rectangular triad
(X’s, ys, ZS) defined as follows:

Vs is in the direction of the local vertical, positive up

X is in the direction of the launch azimuth angle, positive forward
(downrange)

Z‘s is directed to form a right-handed set
The X Voo Z data are thus conveniently described as down-range, alti-
tude, and cross-range data, respectively. In accordance with stipulated
launch trajectory characteristics, a launch azimuth angle of 72° is as-
sumed. Latitude and longitude of Cape Canaveral are taken as 28. 5°N
and 80.5°W, respectively; a spherical earth of radius 6. 371 x 106 M is
assumed for these first test runs,.

Several AROD transponder (station) configurations, designed to per-
mit ready analysis of GDOP effects throughout the course of the 706 sec-
ond launch trajectory, are incorporated in these tests. The assumed
AROD transponder locations (both land-based and oceanborne) are shown
in Figure 1.11. Included in Figure 1.11 is a table detailing the manner
by which these various locations were combined to provide a total of
twelve transponder configurations (designated A through L) for the test
runs. Figure 1.11 also shows the anticipated launch zone for the Saturn
vehicle and an earth-track of a typical Saturn launch trajectory. Note
that some of the transponder configurations (e.g., A, E,F) allow early
monitoring of AMR launch trajectories, while others (B, G, J) allow
"midcourse' monitoring, and still others (C,D, H,1,K, L) allow "termi-
nal" (insertion) monitoring. It should also be noted that some of the as-

sumed configurations are all land-based (E, F, G,J), some are all
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oceanborne (D,I,K, L), and some are combination land-based and ocean-
borne (A,C,H). To assess the GDOP effects of configuration baseline
distance, '"large", '""medium', and "'short'" baselines characterize sev-
eral of the assumed configurations. Station location program inputs are
modified slightly over those shown in Figure 1. 11 to approximate the ef-
fects of earth rotation over the observation interval associated with each
configuration.

Two combinations of AROD range measurement accuracy (as speci-
fied by range RMS error, or) and range rate measurement accuracy((cf)
are assumed for the test runs. The values chosen for these combinations
((7r =3M, 0= 0.05 M/sec and o= 10M, 0. = 0.15 M/sec) are con-
sidered reasonable in view of the AROD design philosophy and conclu-
sions drawn in the AROD Design Feasibility Report. All three range
RMS errors are assumed equal and constant throughout a given test run;
the corresponding three range rate RMS errors are likewise assumed
equal and constant.

To obtain first estimates of the GDOP effects of transponder location
uncertainties, several combinations of station coordinate uncertainties
are employed. In general, all land-based station coordinate errors and
all oceanborne altitude errors are assumed to be accurately known while
oceanborne latitude and longitude errors are assumed to be less well

known.* Actual numerical values assumed for station coordinate errors

*In view of the relatively short geocentric angle subtended by the farthest
down-range station location, the topocentric yg coordinate error is taken
as a direct measure of station altitude error. For the same reason, the
topocentric xg and zg coordinate errors are taken as direct measures of
station longitude and latitude errors, respectively. For notational con-
venience, the station altitude error is symbolized by o}, and station
longitude and latitude errors by 0y.
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are tabulated, along with corresponding test run numbers, in Table 1.1.
Station coordinate bias errors are assumed only for the "Bermuda Base-
line" test runs (Runs 37, 38), for which longitudinal biac errors of 15M
are taken for each transponder location.

For each test run, all transponders are assumed to be elevation-
angle-limited to 5° above the local horizon. Table 1.1 summarizes the

important characteristics of each test run.

1.2, 2 Discussion of Computer Results

The results obtained for the comnuter runs listed in Table 1.1 are
summarized in the computer print-out data of parag- *ph 1. 2. 4; in addi-
tion, some of the data are presented graphically in Figures 1. 12 through
1.16. Note that in each figure the maximum axes of the position and
velocity covariance error ellipsoids are used as summary measures of
system accuracy; for ease of discussion, these quantities are hereafter
referred to as the AROD position and velocity system errors. In most
of the figures, AROD system errors are plotted adjacently as functions
of time from lift-off in order to permit simultaneous evaluation. The
first and last points indicated on each time plot represent the first and
last launch trajectory points lying within the elevation-angle-limited
observation region; a direct measure of the total observation interval
T associated with each configuration is thus provided by the time plots.

Figure 1.12 plots the performance capability (as measured by error
ellipsoid maximum axes) of several down-range AROD configurations ad-
jacent to a time-history plot of a typical AMR Saturn launch trajectory.
This is a summary plot showing that adequate AMR launch trajectory
coverage, from practically lift-off to orbital insertion, is achievable
by AROD configurations A-D. Note that, for the stipulated station lo-

cation uncertainties (see Table 1.1), AROD position system accuracies




Table 1.1
TEST RUN SPECIFICATION

Range Meas.

Range Rate

Ocean Borne

Ocean Borne

All

Run Configuration Error, Meas. Error, | Long. & Lat. Altitude Land based Mizt.lgllféev.
No. Op oy Errors, o Errors, op Errors, (degrees)
(meters) (m/sec) (meters) (meters) (meters)

21 D 3 0.05 0 -— 5
22 D 30 3 -
23 D 100 10 -——
24 A 100 10 3

25 B 100 10 10

26 C 100 10 10

27 A 30 3 3

28 B 30 3 3

29 C 30 3 3

30 E — — 3

31 ¥ -— J— 3

» | | = e
33 H 30 10 10

34 H 100 10 10

35 I 30 10 -
36 I 100 10 -—
37 J -— - 0.03
38 J -— -— 0.10
39 I 300 10 ===
40 1 1 1000 10 -—
41 I 10 0.15 30 10 -
42 I 10 0.15 100 10 -—
43 1 3 0.05 30 3 -—-
44 K 30 10 ——=
45 K 100 10 ===
46 L 30 10 -—-
a7 L i i 100 10 -—
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of the order of 45 meters and AROD velocity system accuracies of the
order of 1 M/sec are available throughout the typical Saturn launch
trajectory.

The importance of minimizing oceanborne station coordinate uncer-
tainties is illustrated in Figure 1.13. This figure gives time history
plots of the position and velocity system errors associated with Config-
uration I (All Oceanborne), over a wide range of values of longitude and
latitude station coordinate errors (o 5= 30, 100, 300, 1000 meters).
Altitude coordinate errors Oh are assumed equal at 10M for each trans-
ponder of Configuration I and "representative" values of AROD range/
range-rate measurement errors (or =3M, 01._ =0.05 M/sec) are as-
sumed in Figure 1.13. Results of Figure 1. 13 indicate that for the rep-
resentative values of (O'r, 01:)’ AROD system errors are roughly pro-
portional to o I system position (velocity) error is approximately 55M
(0.5 M/sec) for o £ = 30M and approximately 1800M (15 M/sec) for
o 5= 1000M. An approximate rule-of-thumb then is that, for oceanborne
transponder configurations (with baselines of the order of 800 - 1000 km),

AROD Position System Error 20 g

AROD Velocity System Error =0. 020 y;
for values of 0y greater than 30 meters.

The strong influence baseline distance has on the performance of
AROD oceanborne configurations is demonstrated by comparing the re-
sults of runs 35, 44, and 46. In these runs, oceanborne configurations
I, K, and L represent large (1000 KM), medium (400 KM), and small
(100 KM) baseline configurations, respectively Representative measure-
ment accuracies, station longitude-latitude errors of ¢ 4 =30M, and
station altitude errors of 0'h = 10M are also assumed in these runs. It
is noted that although coverage time is greatly increased with decreas-

ing base line, system accuracy is generally poorer and varies over a
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wider range. Thus, large baselines are generally preferable for ocean-
borne deployment, except where coverage time is critical.

First estimates of the relative importance of AROD measurement
accuracies, in the presence of oceanborne station location uncertainties,
are supplied by Figure 1,14. System error time plots are given for two
combinations of measurement accuracies (3M, 0.05 M/sec and 10M,

0.15 M/sec), with oceanborne configuration I, and for o 5 =30M, 0. =10M.

Variations in system performance, for the large changes in magnitltide of
(or, 01")’ are seen to be relatively small in the presence of station co-
ordinate errors of the order of 30M. For larger values of station co-
ordinate errors, system performance variations as a result of changes in
(or, of) will be even smaller than those shown in Figure 1.14. Thus,
for oceanborne deployment of transponders the design requirements on
measurement accuracy (or, 01._) can probably be related with little effect
on overall system accuracy.

Owing to the tactical advantages of mid-range land-based configura-
tions, a configuration employing three stations on Bermuda (Bermuda
Baseline) was evaluated in the test runs. The performance of the Ber-
muda Baseline configuration can be compared to (all oceanborne) Con-
figuration I by examining the results of computer runs 35, 36, 37, 39 and
40. It is clear from the results that the Bermuda Baseline configuration
cannot compete with large baseline oceanborne configurations except pos-
sibly when o 2 >100M. The errors resulting from the bias error expected
in surveying the three Bermuda stations, as supplied by the computer
program (see print-out data, paragraph 1, 2. 4), are as expected: net sys-
tem positional bias error in the XS (i.e., approximately longitudinal di-
rection is 15M and net system velocity bias error is zero.

To assess the effects of altitude coordinate errors on oceanborne

configuration performance, Figure 1.15 plots system errors for two
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values of oy (3M, 10M) associated with Configuration I. In addition to
ellipsoidal maximum axis data, Figure 1. 15 also gives the variation of
net system error in the topocentric YS (essentially altitude) direction.
Representative measurement errors and longitude-latitude station co-
ordinate errors of 0 4= 30M are assumed in Figure 1.15. Results given

in Figure 1.15 indicate that changes in 0, have small effect on net sys-

tem performance, "

An all land-based offshore-Florida configuration has obvious tactical and
operational advantages. Three transponder configurations employed in these
first test runs are of this nature: Configurations E, F, and G. Of the three,
Configuration E is of relatively shortbase-line; Configurations F and Gare each
of relatively large base-line, with F possessing the additional advantage of
early coverage capability. System errors for these three configurations are
plotted in Figure 1.16. Station coordinate errors of 3M are assumed for all
locations except Bermuda, for which station coordinate errors of 10M are as-
sumed; representative measurement errors are assumed in Figure1,16. The
data of Figure 1.16 indicate that early land-based AMR coverage, of accept-
able accuracy, is available through AROD configurations E,F,G. Compara-
tively, it may be deduced that the larger baseline configurations are tobe
employed whenever permitted by coverage requirements,

Figure 1. 17 (3 sheets) displays the ranges of the AROD position and
velocity system errors for runs 21-47. This figure serves as a useful

data summary since the shapes of the curves are usually similar.

1.2.3 Summary of Computer Results

Important preliminary conclusions resulting from the preceding
computer results can be summarized as follows:

e Continuous coverage of AMR launch trajectories (from essentially
lift-off to orbital insertion) can be obtained from a transponder network

comprising land-based and a few oceanborne transponders.
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e AROD position and velocity system errors are essentially propor-
tional to station coordinate errors for oceanborne transponder configura-
tions.

e For oceanborne configurations, large baselines (~ 800 km) should
be employed whenever permitted by coverage requirements.

e In the presence of oceanborne station coordinate errors greater
than 30 meters, only small changes in system performance result from
large changes in AROD range/range rate measurement accuracies (Ur,
of). Relatively rough design goals may thus be acceptable for these
quantities.

e An all-Bermuda based AROD transponder triad is competitive (on
a system accuracy basis) with a large-baseline oceanborne triad only in
the presence of oceanborne station coordinate errors greater than 100
meters.

e Oceanborne station altitude errors, which are smaller than the
latitude and longitude errors, have a correspondingly small effect on net
AROD system errors.

e Early coverage of AMR launch trajectories, using all land-based
transponders, is both possible and desirable. Three such configurations
have been examined. Whenever permitted by coverage requirements,
employment of the larger baseline configurations is preferred since these
minimize GDOP effects.

It is emphasized that results presented here are of an early, pre-
liminary nature. Several additional GDOP and operational aspects of
AROD, as an AMR launch trajectory monitoring system, remain to be

investigated in the next quarterly reporting period.
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1.2.4 Computer Printouts

Figures 1. 18 to 1. 44 show the computer printouts of data summa-

rizing the GDOP analyses, with the individual runs numbered 21 - 47.

The first two groups of data for each run are input parameters (R,

LONG, LAT, etc) needed to specify the locations of the three AROD

transponders, and the geodetic and measurement accuracies being eval-

uated. Following the specification of the input parameters, the more

important quantities computed by the error analysis program are pre-

sented for each time increment within the elevation-angle-limited period

of observation. Table 1.2 gives a glossary of the terms used in these

printouts.

RHO

DEL X
X ERROR

Y ERROR

Z ERROR

MAX AX

MIN AX

Table 1. 2
GLOSSARY OF PRINTOUT TERMS
- Radius of a sphere with the same volume as
the error ellipsoid (meters)*

- Bias error in Xs direction (meters)

- Length of the semi-axis of the error ellipsoid
in the XS direction (meters)

- Length of the semi-axis of the error ellipsoid
in the YS direction (meters)

- Length of the semi-axis of the error ellipsoid
in the ZS direction (meters)

- Maximum principal semi-axis of the error
ellipsoid (meters)

- Minimum principal semi-axis of the error
ellipsoid (meters)

*The units for the velocity parameters, meters per second, have been
omitted for brevity.
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AZ MAX

EL MAX

R

LONG
LAT

MIN EL
DEL R
DEL RDOT
DEL X

DEL Y

DEL Z

SIGMA R
SIGMA RDOT
SIGMA X

SIGMA Y

SIGMA Z

XS

YS

YA

Table 1. 2—(Continued).

Azimuth angle of the maximum principal
axis (deg)

Elevation angle of the maximum principal
axis (deg)

Range from center of earth to transponder
(meters)

Longitude of transponder (deg)
Latitude of transponder (deg)
Minimum elevation angle (deg)

Bias error in range (meters)

Bias error in range rate (meters/sec)

Transponder location bias error in X
direction (meters)

Transponder location bias error in Y
direction (meters)

Transponder location bias error in Z
direction (meters)

RMS range error (meters)
RMS range rate error (meters/sec)

Transponder RMS location error in X
direction (meters)

Transponder RMS location error in Y
direction (meters)

Transponder RMS location error in Z
direction (meters)

x coordinate of the transponder in the topo-
centric co-ordinate system

y coordinate of the transponder in the
topocentric co-ordinate systems

z coordinate of the transponder in the
topocentric co-ordinate system

1-59




12 "ON NNY ¥OJd VIVA X¥VININAS 8T °'T oandrg

*9- *€9  20-31%6°€  10-3e2zz°1 20-3L0%°%  10-3911°1 20-3609°2 ‘0 20-32%9°9 I3A
*9- 1L 00 31€Z°Z OC 3I1%6°v 00 36692 00 3Iisl*y 00 308e°€ *0- 00 321c°£ S04 *00L
e~ *86 20-3928°¢ 10-3€22°1 20-3111°%  10-3€21°1 20-3114°8 *0 20-3599°9 13A
- *29 00 3612°¢ 00 39¢8°% 00 3%l€°Z 00 32€S°% 00 3219°¢ *0- 00 360¢°€ SOd 069
ce- *Hg 20-3€€4°€  10-310%°1 20-3006°¢ 10-3881°1  20-309%°6 *0 20-318.°9 3A
b/ *0¢ 00 3%902°Z 00 3866°% 00 3%6Z2°2 00 3s6€°y 00 3180°Y *0- 00 38€e € S0d °089
*1- *€S 20-300L°¢  10-3€09°T  20-3008°€  10-312€°1 10-3810°1 *0 20-30¢0°L 73N
°€ *Zy 00 3602°Z 00 39%6°¢ 00 36%Z2°Z 00 3r¢%°y 00 3I»29°% *0- 00 380%°¢ S04 019
*1- *2S 20-3052°€¢  10-3618°1 20-3128°¢ 10-3426°1 10-36€2°1 *0 20-320%°L J3A
2 0% 00 39€2°2¢ OO0 329%°9 00 3862°¢ 00 3I6¥L°*%» 00 391e°S *0- 00 32¢s°¢ S0d °099
*1- *2s 20-3288°¢ 10-30¢€2°2 20-3066°¢€ 10-3108°1 10-31€%°1 *0 20-366p°L 13A
T 1y 00 3682°C OO0 31%I°L 00 320€°Z 00 369%°S 00 3€91°9 “0- 00 3%89°¢ S04 °069
*1- °€S 20-3820°%  10-3869°2  20-3091°% 10-3%61°2  10-3959°1 *0- 20-3505°8 T3A
“0- % 00 319€°¢ 00 302%*6 00 3I%B€°Z 00 3€%9°9 00 3ILLT°L *0 00 306s5°¢ S0d *0%9
“1- *HS 20-312¢€°%» 10~3€21°¢ 20-362% "% 10-3066°2 10-3916°1 *0- 20-360¢°6 13A
1- Sy 00 368¢°¢ 10 32G61°1 00 366%°¢ 00 J88Z-8 00 3J@9c-8 0 00 36tl"¥% SOd *0€9
XVK 13 XVW IV SIXV NIW SIXV XVW HO¥Y3 7 ¥O¥ud A ¥Ooy¥3 X X 130 CHa A*d 3RWIL
G0 J6G¥2TET1°2- G0 3J189162€°8- 90 3I¥8922%1°¢ *0- ) *0- "0~ 20-36666666°y 00 3000u000°€
G0 36912659°% GO 3219668%°G- 90 30€€069S°¢ *C- *0- *0- 20-36666666°% 00 3000u000°€
G0 390ZT16%°S- SO 3I6HTEITTI°G- 90 ITILETHY°2 *0- °0- *0- 20-36666666°% 00 3000u000°€
S7 SA SX 7 VWIIS A VWOTS X VWOTS 100¥ VWIIS ¥ VWOIS
*0- s0-~ T TFo- T ce- “T7*0- 00000°¢9 0000€°GE€ OOCOOE°"9%- G0 366660LE°9
“0- *0- - - c0- *0- 00000°GS 00000°6Z OCO00TI°*Es- 9C 366660LE°9
“0- o- T 0~ *0- *0-00000°6 00000°8E€ 00001°SS- 90 366660LE€°9
2 130 A 130 X 130 100Y¥ 130 ¥ 130 *13 NIW “ivl *9NG1 Y

INY0ENVII0

12 =*0ON NNY

1-60




g2 "ON NNY ¥0Jd VLIVA AMVININAS 6T °T 9In3rg

_*0T1-  *€9  10-38%%°2  10-38€9°6 _10-34%6°2Z  10-3%€9°8  10-31S€°S *0 10-396¢°% 13A
*l- “09 10 3T56°1 10 30€s°% 10 3Z8»°Z 10 3001°% 10 302€°€ *0- 10 BIL E S0d -002
8- *9g 10-3%2€°2 00 3110°1  10-3226°7  T10-3£€9°8  10-3920°9 *0_ 10-3Ll¢°% 13A
*0 €S 10 3%26°1 10 3846°% 10 38€€°Z2 10 3966°€ 10 3225°¢ *0- 10 3€0u"€ SOd *069
*9- *SS  10-3892°2 00 3821°1 _ 10-3216°2  10-362€°6  10-3516°9 ‘0 10-308¢°% 13A
%y 1y 10 3€66°1 10 3608°% 10 3€22°Z 10 3996°€ 10 3808°¢ *0- 10 3800°€ SOd 089
.8~ °yS  10-3480°2 00 3162°1  10-3668°2 00 3190°T  10-3%s8°L 0 __10-350%°% 13A
s a1 10 3200°Z 10 3062°¢ 10 3€41°2 10 3160°% 10 3202°% *0-" 10 319u°€ SOd -0L9
€~ S 10-3€16°1 00 380S°1 _ 10-3888°2 00 31£2°1 _ 10-3968°8 ‘0 10-3€5%°% 13A
s ¥ 10 3520°Z 10 36%6°6 10 3001°2 10 32s€°% 10 392L°% “0- 10 Ti°€ S0d 099
g~ *96  10-3861°1 00 38S.°1  10-3088°2 00 3SS%°1 _ 00 3900°T  *0  10-3€25°% 13A
€ ¥ 2 10 3850°Z 1C 3€%6°9 10 3160°2 10 3€%6°% 10 3I€6€°S *0- 10 312¢°¢ S0d 059
o T 1 10-3829°1 00 3150°2  10-3€28°2 00 39TL°T 00 39€1°1 *0- 10-3119°% J3A
1 €Y 10 3901°Z 10 23882°8 10 3I€€1°Z 10 3268°S 10 3612°9 *0" 710 38LiE S0d “0%9
-2- 85 10-3€26°T 00 316€°2  10-3698°2 00 3€20°2 00 3682°1 *0-  10-31€.°% 13A
1 "5y 10 3990°2 20 3200°1 10 3202°2 10 3162°L 10 3912°L 0 10 308s°€ S0d -0€9
XVW 13 XVK 2V SIXY NIW SIXV XVW ¥O¥Y¥3 Z  YOWW3I A ¥O¥N3I X X 130 GHy A*d IWI2
S0 3659Z1€1°2- SO 3189162€°8- 90 3I%8922%1°€ 10 30000000°€ 00 30000000°€ 10 30000000°€ Z0-36666666°% 00 I000U000°E
S0 35922559°% SO0 3219668%°S- 90 30£€0S¥6°2 10 30000000°€ 00 30000000°¢ 10 30000000°¢ 20-36666666"% 00 3000u000°€
SO 3902TISY°S- G0 3I6¥TEITIT°S- 90 ITILETH%"2 1C 30000000°€ 00 30000000°€ 10 30000000°€ 20-36666666°7 00 30000000°€
S2 SA SX 7 VWIS A VNOIS X VWOIS 1008 WW9IS ¥ VR9IS
o= o= - T T s6- T €0~ 00000°¢  0O000E"SE€ 0000E-9%- 90 3I66660L€°9
*0- *0- *0- “c- *0- 00000°S  00000°6Z 0000T°€s- 90 366660LE°9
“0- *0- o= T T eg- T *0- 00000°¢ T 00000°8¢ 00001 °GSs- 90 366660L€°9
7 130 A 130 X 130 100¥ 130 ¥ 730 *713 NIW <1V *9NO 1 ¥
T A T T INY0ENVIOD 22 =°CN NNY¥

1-61




€%

*ON NN¥ YOd VIVA XYVININAS 0%°T 9In3rg

“01-  *€9  10-3950°8 00 3681°€  10-3112°6 00 3968°2 00 319L°1 "0___00 36%9° 1 13A
*lL-  *09 10 329%°9 20 3206°1 10 3S€Z°8 20 38GET 20 3101°1 “0-7720 300u°T $0d 001
*8-  °8S  10-3118°L 00 3S%€°€  10-3199°6 00 3558°2 00 3800°Z "0 00 3€v9°1__ 13A
0 *Z¢ 10 36€5°9 20 3816°1 10 365°Z 20 3%2¢°T 20 3891°1 “0- 10 3756°6  S0d -069
*9-  *SS  10-30L€°L 00 I€E€L°€  10-3929°6 00 3S80°€ 00 3$82°2 0 00 3eHy°l 13A
-y “I¥ 10 3209°9 20 3$6S°T 10 IvLE°L 20 IvTE 1 20 3€92°1 ‘0= 710 3016°6 S04 089
*S-  °%S  10-3164°9 00 3€62°%  10-3185°6 00 3I01S°€ 00 3965°Z 0 00 38%¢°1  13A
g *€% 10 31$9°9 20 3T»L°T 10 3101°Z 20 36%€°1 20 3€6€°1 “0- 20 380u°T S0d *019
*€-  °SS  10-3081°9 00 3166°%  10-3055°6 00 3%60°% 00 36£6°2 ‘0 00 3569°1 13A
7 *Z% 10 321L°9 20 31L6°T 10 3%96°9 20 3¢%%°T 20 3995°1 “0- 20 30€u-1 S04 *099
g~ *95  10-3619°S 00 3618°S  10-321s°6 00 3L18°% 00 312€°¢ 0 00 32.%°1 13A
i3 “Zy 10 3128°9 20 310€°Z 10 3256°9 20 38€9°T 20 328L°T “0- 20 3L9u"1 S0d “0%9
"z~  °1§  10-30%I°S 00 3€82°9 10-398%°6 00 36L9°S 00 3IISL°E *0- 00 320s°1 13A
T *€y 10 3086°9 20 39%L°¢ 10 3T20°Z 20 3%66°T 20 3090°2 0 20 ITL°T S0d ~0%9
*Z- *8s 10-3%9L1°% 00 3806°2 10-365%"6 00 3€69°9 00 31424 *0- 00 3€es”1 T3A
*1 9y 10 329%8°9 20 302¢°¢ 10 32T7€e~Z ¢0 3%0%°2 20 316c*2 ‘0 0 3I381°1 SOd *0e9
XVW 13 XVW ZV_ SIXV NIW  SIXV XVW  ¥0W¥3 2 ¥OYYI A ¥OYYI X X 13a CHy A*d 3WIL
SO 36S¥ZTE1°2- SO 32B9T6ZE"8- 90 3%8922%T1°€ 20 30000000°1 10 30000000°T 20 30000000°1 20-36666666°9 00 3000u000°€
S0 35912959°% S0 3219668%°S- 90 30€€06%5°¢ 20 30000000°T 10 30000000°T 20 30000000°1 20-36666666°% 00 3000u000°€
SO 39021TS%°S- S0 36¥1E911°S— 90 3ITTLETH"2 20 30000000°T 10 3I0000000°T 20 30000000°T 20-36666666°% 00 3000u000°E
ST SA SX 7 VWOIS X VAOTS X VWOIS 100¥ WA9IS ¥ VWIIS
<0- “0- 0= - T0- *0-00000°6 0000E-SE€ 0000€ 99— 90 366660L€°9
*0- *0- *0- *0- *0- 00000°S  00000°62 0000T°€5- 90 366660L€°9
“0- *0- so- T 0= *0- 00000°S 00000°8€ 0000T°Sa- 90 366660L€°9
7 130 A 130 X 130 100¥ 130 CEREL *13 NIW___ av1 *9NO1 3
} . INY0GNVII0 €2  ="CN NhY

1-62




144

*ON NNY ¥YOd VIVd XMVIWINAS T2°T 9In3rd

1 *022 10-3986°1 00 3129°€  10-3166°9 00 3ITL9°€  10-3900°2 *0  10-3€86°L 13A
- "w1Z 00 31%2°% 20 3508-Z 10 3100°8 20 3L61°Z 10 392¢°2 *0- 10 3%95°% S04 -0€%
-1 *142  10-3266°1 _ 00 3612°¢  10-3928°9 00 3812°€¢  10-3€80°2 0 10-398s°L 13A
1- *GlZ 00 31%Z°% 20 38€6-2 10 310L°L €0 3l2s°2 10 380e°2 0= 10 365t°% S0d -02%
1 _e20z  10-3€00°2  0C 3%€8°2  10-3099°9 00 32€8°2 _ 10-3€81°2 0 10-3%2¢°L 13A
“1- *91Z 00 32%2°% 20 391€-Z 10 312%°L 20 3%0€°Z 10 308€°Z “0- 10 3%81°% S04 014
1 e21Z  10-3810°2 00 3%0S°2 _ 10-366%°9 00 3106°2  10-3982°Z 0 10-3€68°9 13A
- 312 00 32%2°% 20 3%€1°Z 10 3€62°Z 20 3021°Z 10 305%°2 “0- 10 38Eu°y S0d -00%
1 “€12 10-39€0°2 00 3612°2 _ 10-3%%€°9 00 3612°2  10-3€8€°2 “0 10-388s°9 13A
- *1LZ 00 3z%2°% 20 3s86°1 10 3€21-Z 20 3696°1 10 3€25°2 “0- 10 3026°€ S0d °06€
‘1 “912  10-3650°2Z 00 32.6°1  10-3%61°9 00 3996°1  10-3899°2 °0  10-310¢°9 I3A
= *8LZ 00 3€wz°® 20 3%98-1 10 3601°L 20 39%8°T 10 3%09°2 "0- 10 3l2u°€ S0d -08¢€
1 *G4Z  10-3180°2 00 39S.°1 _ 10-36%0°9 00 3061°1  10-3295°2 *0_ 10-38%u°9 13A
z- *6LZ 00 3€¥Z°%¥ 20 3i94°1 10 3101°Z 20 39%Z°1 10 3969°2 *0— 10 386.°¢ S0d -0l¢
-z *92z 10-3611°2 00 389s°T  10-3606°S 00 3096°T  10-3%09°2 *0_ 10-380s°§ 13A
“Z- *61Z 00 3€%2°% 2O 3069-1 10 3c¥1°L 20 3999°T 10 3008°2 *0- 10 301.°€ S0d -0%9¢
-z *912  10-39S1°Z 00 3€04°T  10-3221°S 00 3¥6€°1  10-3459°2 °0 10-3$85°S 13A
z- *08Z 00 3€%2°% 20 3629°1 10 31€2°L 20 3209°T 10 3Li6°¢ “0- 10 3089°¢ S0d -0s¢
-2 *212 10-3861°Z 00 3262°T _ 10-30%9°6 00 31%2°1  10-3569°2 *0_ 10-38L%°S 13A
“z- “igz 00 3Z%Z°% 20 3086-1 10 319¢°L 20 30SS°T 10 36%0°€ *0- 10 3599°¢ S0d -0%¢
o -2 *812  10-3992°Z 00 3621°1 __ 10-3215°S _ 00 3811°1  10-3121°2 *0_ 10-3181°¢ 13A
z- “787 00 3Zv2°% 20 31461 10 3225°2 20 380S°1 10 3%61°¢€ “0- 10 3¢99°¢ S0d -0€¢
. -2 *6L2  10-300€°Z 00 3S10°1  T10-328€°S _ 00 3900°1  10-31sL°Z ‘0 10-360u°S 13A
“z- “gg2 00 3z¥2°% 20 301s°T 10 362L°L 20 3€L»°1 10 3ZG€E°€ *0- 10 30i9°€ S0d -02¢€
1 *642  10-319€°2  10-31%1°6  10-3992°G__ 10-30€0°6  10-304L°2 0 10-3%9u°Y 13A
1- “482 00 32%2°% 20 358%°1 10 3066°L 20 32%%°1 10 3126°€ “0- 10 3¢8Y°¢€ S04 "01¢€
e +p8Z _10-382%°2_ 10-3092°8 _ 10-3841°S  10-3841°8  10-3€8.°Z 0 10-3169°% 13A
°1- *682 00 3IT¥Z°Yy 20 3€9%°1 10 3161°8 20 391%°1 10 320L°¢ *0—- 10 3%0."¢ S0d °*00¢€
o 0 *082  10-320S°2  10-318%°2 _10-3€£0°S _ 10-308€°L _ 10-326L°2 *0 10-3166"% 13A
*1- 5982 00 31¥2°% 20 3%%%°T 10 319%°8 20 3T6€°1 10 3268°€ *0- 10 382.°€ S0d *062
*1- *082 10-3186°2 10-3%08°9 10-3226°% 10-3124°9 10~-386L°2 ‘0 10-3€2%°% J3A
“1- *182 00 31%2°% 20 392%-1 10 31yL°8 20 3L9€"T 10 3060°% *0- 10 3€S.°€ Sod -082
_ T *92z _ 10-3199°2 10-31€2°9 _ 10-3€18°%  10-3691°9 __ 10-3€£08°2 0 10-390c°% RET)
1- *882 00 31%2°% 20 360%-1 10 32€0°6 20 JEvET 10 396Z°% *0- 10 361.L°€ Sod ‘012
S . *8~  *9r2 _ 10-39€2*2 _10-3sii°§_  10-3201°%  10-362L1°S  10-3108°2 0 10-310¢°% 13A
“1- *682 00 3192°% 20 326€°1 10 32€€°6 20 38T€°T 10 3605°% “0- 10 350s°€ S0d -09Z
*G1-  *ziZ  10-3061°Z _ 10-319%°S  10-3609°%  10-360%°S  10-3218°2 ‘0 10-3601°% 13A
1- “062 00 30%2°% 20 3%l€°1 10 36€9°6 20 3062°1 10 362L°% “0- 10 3628°€ SQd *06¢
"0z *98  10-3008°Z 10-39€€°S  10-3%0S°%  10-3522°S __10-3028°2 *0  10-3T€u°"Y 13A
“1- *16Z 00 30%Z°y 20 3I9SE-T 10 3166°6 20 3092°1 10 3456°% ‘0- 10 316u°€ S0d *0%2
- °ee *18 _ 10-31%2°2  10-388€°S = 10-340%°%  10-3L61°S  10-32€8°2 *0  10-3890°¢ 13A
1- “€62 00 30%2°% 20 3T€€-1 20 3220°T 20 3L22°T1 10 3S81°S “0- 10 30lb°€ Sod *0€2
-02 *92 10-3609°2  10-3629°S _ 10-311€°4  10-366€°6  10-3268°2 ‘0 10-3€26°€ RET
- “v62 00 30%2°% 20 390€-1 20 3860°1 20 3681°1 10 322%°S “0- 10 3%8u-¢ Sod -022
XVW 13 XVW 2¥_ SIXV NIN  SIXV XVW ¥o¥¥3 7 WOU¥3 A ¥O¥¥3 X X 130 OHY A*d 3NIL

SO _369260L6°% %0 352920€6°L- SO 3121010L°8

60 39¥16628°%- %0 ILEYSS66°L- SO0 3585.928°8 2C

%0 300062L26°2

20 30000000°1

10 _30000000°1

20 30000000°1

20-36666666°%

00 30000000°€

30000000°1

20 _30006528%°L- %0 306€0262°6 00 30000000°¢

10 20000000°1
00 30000000°€

20 30000000°1
00 30000000°€

20-36666666°Y
20-36666666°%

00 3000v000°¢
00 3000u000°€

st SA X 7 VWIS A VWIS X VWIIS 100Y VWIS ¥ VWOIS

B B — - = T = 00000°S ~ 0000%°9¢ 00009°0.- 90 366660L€°9

-0- _c0- , . te- *0- 00000°S  00000°SE 00006°ZL- 90 366660LE°9

e *0- T Teg= T T CT o= ~ 0= 06000°¢  00009°8Z 00005°6.- 90 366660L€°9
7 13 A 13a X_13a 100y 130 ¥ 130 *13 NIW_ "1¥1 *9N 1 Y

L AEBELDEREETY

9z =*0ON NNy

1-63




G2 "ON NNY ¥Od VIVd XYVININAS

32 °T 9In3rg

9= a1 10-3662°2 00 3%9€°S  10-3%0%°6 00 3IT€E°S  10-301%°S *0- 00 3C60°1 13A
% "8LZ 10 36€0°1 20 3%6¢°¢  ¢0 3006°1 20 31%8°1 10 3500°8 “0- 10 380<°9 S0d -096
L - 98 10-38€0°€ 00 3906°%  10-32L€°6 00 3LL%°%  10-3€o¥°% *0 00 3€5u°1 13A
by "8LZ 10 31%0°1 20 3€86°1 20 361%°T 20 3L€y-1 10 3%92°8 *0- 10 ®1.°6 S0d -05%
) *9-  c18 10-39€€°€ 00 3608°€  10-38£€°6 00 3IIBL°€  10-3810°% *0 00 3€20°1 13A
6% "SIZ 10 32401 20 3¢6.*T 20 3s€e-1 20 3ev1°1 10 361%°8 “0- 10 391t°S S0d -0%%
g- *88 10-3€29°€ 00 38L1°€__ 10-3960°6 00 3ILYT°E  10-36%6°¢ ‘0 10-361.°6 134
3 *TIZ 10 3€%0°1 20 3085°T1 20 3¢92°1 10 366%°6 10 381%°8 “0- 10 3561°% SGd -0€S
“01-  °68 10-3166°€ 00 3§99°2  10-3248°8 00 3629°2  10-3€21‘% 0 10-319¢°6 13A
“$$- ‘98 10 32%0°T 20 38%%°T 20 3681°T 10 30IL°8 10 I1iv°E *0- 10 3221°% S04 *025
*21- ‘68 10-32Z€°% 00 3952°2  10-3009°8 00 3I$I1Z°Z  10-3414°% *0  10-3966°8 13A
*16- °SL T 10732%0°T  20°36%¢€°1 20 3021°T 10 38018 10 3¢1%°9 *0- 10 3001°% S0d *0T1¢
*H1- 68 10-3602°% 00 36€6°1  10-389€°6 00 3688°1  10-3S¥L° ‘0 10-3919°8 13A
*Th- 99 Y0 3250°T 20 3962°T 20 39%0°T 10 3101°6 10 361¢c 8 *0- 10 3260°% S04 ~00%
*91- 18 10-3€T0°S 00 I€0L°T  10-39%1°8 00 39%49°1  10-3840°§ *0  10-386¢°8 I3A
T *8Z- Ces T 103240°1 20 312U 10 3I96°6 10 3L0IT6 10 3e0Z°8 *0- 10 3280°S S0d “06%
*L1- 48 10-3160°S 00 3145°1  10-3%9€6°L 00 318%°1  10-316€°S *0  10-3551°8 13A
T T T T*9T= f9s T 1032%0°1 26 3962°T 10 31256 20 38€0°1 10 ILi0°8 *0- 10 3L90°% S0d *08%
*91-  -08 10-3868°% 00 3T6%°T  10-30€2°L 00 328€°1  10-3869°C 0 10-35%6°L 13A
“6- *9¢ 10 3250°T 20 315€°T 10 32¢6°8 20 3Z01°T 10 3%56°L *0- 10 3[%0°% 304 *0L%
y1-  °9L 10-3%€S°% 00 312%°1  T10-3€€5°L 00 3LSE°T  10-3Z86°S *0_ 10-399.°L 13A
“““ TRy fgg 10732%0°1 20 '3€6€°T 10 3218%°8 20 36LT°1 10 39%8°L “0- 10 3120°S S04 *09%
*01-  °€2 10-35%1°% 00 309%°T  10-3SYE°L 00 308€°1  10-3252°9 ‘0 T0-3€19°2 13A
T ®E= 7 Fes T 10 3€%0°1 20 384%°T 10 3%01°8 20 32vec1 10 329L°L *0- 10 31190°§ S0d *0%%
o “1L 10-3%42°€ 00 32€S°1  10-3€91°L 00 39%%°1  10-3€15°9 "0 10-398%°L 13A
*0- 09 10 3€%0°1 20 3806°1 10 308L°L 20 321€-1 10 321L°L “6- 10 3900°% SB6d -0%%
~4- oL 10-3€5%°€ 00 36%9°1  10-3286°9 00 3I€HS°1  10-389L°9 *0  10-3€8e°L 134
TTTTTTTT T ST TSI T 1673¢%0°T 20 3626°T 10 3616°1 20 398€°1 10 3IL0L°L *0- 10 3510°% S0d “0¢%
€= *O0L _ 10-38SI°E 00 3S2°1 _ 10-3818°9 00 3999°1  10-3520°L 0 10-3€0:°2 13A
*1 €9 10 3%%0°1 20 3189°T ~ 10 3T2€°L 20 389%°1 10 366L°L 0= 10 3%%u°% S04 -02%
1- ~aL 10-3916°2 00 3€26°1  10-3$69°9 00 3808°1  10-3.82°%L 0 10-FYecL 13A
Zz %9 TG 3%%0°T 20 3T9Z°1 10 3981°L 20 319&°1 10 3€98°-1 *6- 10 396u°% S04 ~01%
o *1=_ 6L 10-3€1.°Z 00 3880°2 10-316%°9 00 3896°1  10-3295°L *0  10-390¢°L 13A
°z 59 10 3%%0°T ~ 20 32%8°T 10 3%11°L 20 3019°1 10 38€0°8 0= 10 3sL1°§ S04 *00%
*0- 12 10-3€45°2 00 3692°2  10-36%€°9 00 39%1°2  10-3658°L *0- 10-3881°L 13A
2 °59 10 3€50°T 20 3€26°1 10 3T01°L 20 3961°1 10 3582°8 *0 10 328¢°S S0d *06€
*0 2L 10-300%°2 00 369%°2  10-3161°9 00 3I¥9€°Z  10-35L1°8 *0- 10-3161°L 13A
T *59 10 3€%0°T 20 3221°2 10 3691°L 20 3%%6°1 10 36809°8 *0 10 81%°S S04 -08€
. "0 *zL _ 10-3182°2 00 3169°Z  10-3450°9 00 34952  10-30€5°8 *0-  10-3912°L 13A
2 19 10 3€%0°T 20 3162°2 10 36€2°L 20 3911°2 10 3600°6 *0 10 %8%°6 S04 *0L€
i S 7} 10-3081°2 00 36€6°2  10-3916°S 00 3018°2  10-30€6°8 *0-  10-38S¢°L 13A
2 89 10 32%0°1 20 300S°Z 10 308€°L 20 391€°¢ 10 316%°6 *0 10 391.°6 SOd *09€
1 “hL 10-3960°2 00 3022°€ _ 10-328.°S 00 3880°€¢  10-328€°6 *0-  10-I2e°L 13A
2 69 10 3190°1 20 35€L°¢ 10 309%°L 20 39%6°Z 20 3900°1 0 10 3166°% S0d *06¢
XVW 13 XVW IV SIXY NIW SIXV XVW  ¥OW¥3 Z YOYHI A LLER x 130 oHY A*d 3WIL
%0 3SL811¥2°8- SO 39GSYYEE°2- 90 320€890L°1 10 30000000°1 10 30000000°1 10 30000000°1 20-36666666°% 00 3000u000°€
S0 398%10L1°S %0 3ILE6T49E-6- S0 IE699€95°6 20 30000000°T 10 30000000°1 20 30000000°1T Z20-36666666°y 00 3000u000°€
S0 30YSETE9"%- %0 366Y¥€00°6- SO 38969519°6 20 30000000°1 10 30000000°T 20 30000000°1 20-36666666°y 00 3000u000°€E
3] SA SX 7 VNOIS A VNOIS X VWOTS 1008 VWOIS ¥ YW91S
0= R ] T T TT8-700600°S  00000°€€  00001°€9- 90 366660LE°9
I to-  eg= *0- *0- 00000°S  0000%°92 0000L°69- 90 366660L€°9
“0- e 0= “0- *0- 00000°S  00000°S€ 00000°2.- 90 366660L€°9
2 13¢ A 130 X 130 100¥ 130 ¥ 130 *13 NIW *9NG ¥

W¥38 ATuvi

(14 =*0ON NMY

1-64




92 ‘ON NNY ¥O0d V.IVd AYMVININAS €g°T oandig

o ."0~= *sl _ 10-3IST°E 00 39%9°S  10-3€S21°6 _ 0C 3€SH"°S 00 IE64"1 *0- 00 3€0c°1 13A
*9 “18 10 31%0°1 20 3€€8°2 10 3%19°8 20 328L°2 10 390L°% *0- 10 31%¢°9 S0d -069
*0- *91 10-392€°€ 00 3€18°%  10-3.1L°6 00 3899°% 00 312Z°1 *0- 00 3091°1 13A
1 *28 T0 32%0°1 20 301%°2 10 3¢%2°8 20 30L€°Z 10 3€8S°€ *0- 10 310s5°6 SOd -089
e _*0- "lr  10-38%S°€ 00 3LI1°%  10-3289°6 00 3800°% 00 3200°1 *0- 00 3%2i°1 13A
6 “o8 10 3€%0°1 20 3210°2 10 3806°L 20 30%0°Z 10 31LL°2 *0- 10 38%%°6 SOd 0.9
o 1= *8L  10-3S18°€ 00 382S°€ _ 10-31%9°6 00 38%%°€  10-329%°8 *0- 00 3e6u°1 I3A
*6 LT 10 3€%0°1 20 3908°T 10 3289°Z 20 3182°1 10 3162°2 “0- 10 3691°S SOd -099
‘1- *6L 10-36%1°% 00 3620°€  10-3T19°6 00 3696°2  10-321£°1 *0-_ 00 319u°1l 13A
“ot *88 10 3€%0°1 20 3009°T 10 3216°2 20 308S°1 10 3110°2 *0- 10 389%6°% S0d 059
o . 2= 6L _ 10-3955°% 00 3809°Z _ 10-39£5°6 00 3196°2  10-3508°9 *0- 00 394u°1l 13A
6 *68 10 32%0°1 20 31%%°T 10 3486°L 20 312%°1 10 3810°2 *0- 10 35€s5°% SOd *0%9
o _*%- 6L  T10-30€0°S 00 3€92°2 _ 10-30%5°6 00 3022°2  10-39€L°9 *0- 00 362uv°1 13A
= “1L2 10 32%0°1 20 ILT€"1 10 3612°Z 20 30T€°T 10 3Siz°2 *0- 10 316.°% SOd -0€9
*9- o 10-3255°S 00 3666°1  10-36CG°6 00 3846°T  10-3960°L *0- 00 31Tu°1 13A
‘t- *€LZ 10 31%0°1  2C 3122°1 10 3i66°2 20 3812°1 10 3165°2 *0- 10 3L1.°Y SOd -029
*6- “Hy 10-38€0°9 00 32€8°1  10-369%°6 00 36G.°T  10-3€8L°2 *0- 00 380u°1 13A
"y %6 10 3T%0°T 20 35%1°T 10 310€°8 20 30%1°T 10 3€20°¢€ *0- 10 3869°% S0d -019
*21-_°*69 10-3%1€°9 00 398.°T _ 10-3€€%°6 00 3969°1  10-302.°8 *0- 00 3%0u°l 13A
*0e- *26 10 31%0°1 20 3001°1 10 32eL°8 20 3890°1 10 3219°¢ *0- 10 30694 S0d °009
*21-_ *%9 10-3181°9 00 3698°T  10-386€°6 00 3699°1  10-3658°6 ‘0 00 3%0u°1 13A
“Te-  “v8 10 31%0°T 20 3ITT1°T 10 38€2°6 10 32L6°6 10 32¢c°% *0- 10 3589°% SOd °06S
“11- *19 10-3€89°S 00 30.0°2  10-329€°6 00 3008°T 00 3IBTL°1 *0 00 380u°1 13A
16— *42 10 3T%0°1 20 3TLZ1°1 10 3508°6 10 3042°6 10 3L61°§ ‘0~ 10 3289°% SGd *08%
*6- *09 10-3890°6 00 312€°2  10-3/2€°6 00 39%0°2 00 30i2°1 "0 00 3Tyl 13A
“%5- 99 10 32%0°1T 20 38S2°1 20 32%0°1 10 3%€9-8 10 3122°9 “0- 10 3.69°% SOd -0L6
- *09 10-326%°% 00 3€82°2  10-3€62°6 00 3009°2 00 354%°1 *0 00 31€y°1 13A
“v5- 09 10 32%0°1 20 389€°T 20 3801°1 10 3€€2°8 10 362%°L *0- 10 359.°% SOd *09s
*9- *19 10-3%00°% 00 3€62°€  10-3852°6 00 3JE€98°2 00 36%9°1 *0 00 30Su°1 13A
*1s-  *sg 10 3290°1 20 3906°1 20 3821°1 10 3%l€°8 10 32€8°8 *0- 10 3664 SOd *0sS
- *29 10-3%09°€ 00 3€26°€  10-3622°6 00 3IGHY%°E 00 3068°1 0 00 3Slu°1l 13A
*9b-  *2g 10 30%0°1 20 3989°1 20 3062°1 10 30€%°6 20 32%0°1 ‘0 10 359¢°S S0d *0%S
“y- €9 10-3202°€ 00 369S5°%  10-36686°8 00 3160°% 00 3121°2 *0 00 308u°1 13A
“6€-  *0S 10 38€0°1 20 32€6°1 20 3€ze-1 20 3191°T 20 32€2°1 *0 10 39€c°S S0d °0¢€S
_XVW 13 XYW ZV  SIXV NIW  SIXV XVW WOYY¥I 7  ¥OWM3 A YOYW3 X X 130 CHu A‘d 3WIL

S0 3611£629°% S0 3IZTHBEEE°S- 90 3996%606°2 20 30000000°T 10 30000000°1 20 30000000°T 20-36666666°% 00 3000u000°E

SO 3908118%°6- S0 38162586°9- 90 3520060%-2 20 30000000°1 10 30000000°T 20 30000000°% 20-36666666°% 00 30000000°€¢
0 3629%89€°L- SO 30S18€BY°2- 90 382%009.°1 10 30000000°1 10 3I0000000°Y 10 30000000°1T 20-36666666°% 00 3I000u000°€

S2 SA SX 7 VWIOIS A VWOIS X VWOIS 100% VWIIS ¥ VHWOIS
TR T TR e T T TR T T T e T T T 0= 00000°6 . 00000°62  00005°¢€5- 9 366660L€°9
. Y e e . 0- *0- 00000°S 00000°8€ 00006°Ss- 90 366660LE°9
o *0- ‘0- c0- *0- ~ 0~ 00000°S 00000°€€ 00005°29- 90 3666601€°9
Z 130 A 3¢ X 1340 100¥ 130 ¥ 134 *313 NINW *1v “ONOT o

- T e T - W¥38 31V1 92 =*0ON NMY

1-65




L% "ON NN¥ ¥OJd VIVA XYVININAS $2°T oIndrg

-1 *12  20-3201°8 00 3Z€1°1 _ 10-38€1°2 00 32¢1°1  20-31€2°9 ‘0 10-3569°2  T3A
*T-  °siZ 00 3€zz°% 10 3¢6%°8 10 3¢iv-¢ 10 349%°8 00 3551-8 *0- 10 325u°Z S04 -0¢%
1 "122 _ 20-3€20°8  10-3%26°6  10-3%80°2  10-3026°6  20-31LE°8 0 10-36%4°2 13A
- *SLZ 00 3822°% 1C 3929°L 10 3%2t°Z 10 31%9°L 00 3cZe°8 *0-" 10 3096°1 S0d 02
1 *202  20-3996°2  10-3€€2°8  T10-3€€0°2  10-392L°8  20-3955°8 ‘0 10-3L19°Z  13A
1= *912 00 3t€2°% 10 3666°9 10 3€52°Z 10 3666°9 00 329%°8 *0- 10 318s°1 $0d -0l
°1 "€12  20-31€6°L  10-3€1.°2  10-3586°1  10-3¢01°L  20-384.°8 0 10-316¢°2  13A
*Z- "I1z 00 39€2°y 10 3€%%°9 10 3661°Z 10 386€°9 00 3€65°8 *0- 10 39Ts°1 S04 -00%
1 *€l2  20-39T6°L  10-39£8°9  T10-IB€6°T  10-3€28°9  20-3%26°8 "0 10-:BiIZ 3
- “IIZ 00 30%¢°% 10 3066°6 10 3€9T*Z ~ 10 38€6°6 00 32€L°8 *0= 10 3€9.°1 S0d 06¢
1 *422  20-3226°L  10-3810°9  10-3%68°1  10-3190°9  20-3510°6 "0 10-388u°2  13A
“z- *81Z 00 3z%2°% 10 3€29°G 10 3%%1°Z 10 3995°S 00 3168°8 *0- 10 32T S0d 08¢
1 *SLZ  20-31%6°L  10-302%°S  10-31$8°1  10-366E°S  20-3861°6 0 10-3966°1 13A
“Z- *6lZ 00 3ev2°% 10 30€c s 10 3191°Z 10 3992°5 00 3080°6 “0- 10 3069°1 S04 0Lt
°1 *942  20-3066°t  10-3848°%  10-3018°1  10-3€28°%  20-3€62°6 *0 10-3¢1e6°1 134
“z- *6L1Z 00 3Z%2°% 10 3160°% 10 3%s1°Z 10 3920°S 00 380E°6 0= 10 3699°1 S04 <09¢
1 *912  20-3250°8  10-38%€°%  10-3V2L°1  10-3T12€*»  20-329€°6 *0  10-39¢8°1 13A
"= “082 00 31%2"% 10 3€16°% 10 I181°¢ 10 36€8°% 00 3815°6 *0- 10 3§59°1 S0d 0S¢
1 *107  20-32€1°8  10-3216°¢  10-3%€:°1  T10-3288°€  20-360%°6 "0 10-399.°1 13A
- “Y8Z 00 30%¢°% 10 389Z°% 10 3022°Z 10 3189°% 00 3€68°6 *0-= 10 3]99°1 50d “0%€
1 *812  20-3622°8  10-362S°€  10-3669°1  10-386%°€  20-35€%°6 ‘0 10-3204°1 13A
2= *282° 7700 3Z€2°% 10 3€S9°% 1067 3042°Z 10 3L55°% 10 3520°1 *0- 10 3099°1 S04 *ott
1 *822  20-3€Y€°8  10-3S6T°€  10-3599°1  T0-IE91°€  20-39%%°6 0 10-3€49°1 13A
"= *282 00 3s€2°¥ I1C 3196°% 10 30€€°Z 10 3959°y 10 3990°T *0- 10 30S9°1 S0d *02¢
1 *602  20-3€2%°8  10-3206°2  10-32€9°1  10-3218°2  20-3€4%°6 *0  10-368s°1 13A
*1- “€82 00 32¢2°% 10 318%°% 10 3L6€°2 10 319€°H 10 3011°1 *0- 10 3169°1 SCd °"O01€
1 *642  20-3919°8  10-34%9°2  10-3109°1  10-3619°2  20-31€%°6 *0 10-30%5°1 13A
1= *¥82 00 30€2°% 10 392"y 10 3¢I%°¢ 10 3062°% 10 38ST°1 0= 10 3999°1 S04 ~00€
-0 *612  20-3001°8  10-392%°2  10-311S°T  10-3€0%°2  20-3214°6 *0_ 10-396%°1 13A
1= “S8Z 00 3Lzz°% 10 369€°% 10 31$6°Z 10 3812°% 107 3012°1 <0 16 39L9°1 S0d 5062
°1- *8L2  20-3826°6  10-38€2°2  10-3€45°1  10-3022°2  Z0-368€°6 "0 10-356y°1 13A
T- *98¢ 00 3622°% 10 3l1e'% 10 39¢9°2 10 3651°% 10 3%92°1 “0- 10 3889°1 S0d 08¢
. ~€- *LlZ  20-3080°6  10-3180°2  10-3STS°T  10-3690°Z  20-3$9€°6 ‘0 10-3029°1 13A
1- *182 00 32z2°% 10 3892°%y 10 3€2L°C 10 3610°% 10 32Z¢°T *0= 710 3669°1 S0d ~0L¢
*g- *y12  20-3602°6  10-3856°1  10-368%°1  10-3056°T  20-3S4€°6 0 10-368:°1 13A
*1- *88Z 00 3022°% 10 3i12°% 10 3%18°Z "T0 3900°% 10 328¢°1 *0- 10 ITT°T S04 *09¢
6~ *122  20-3182°6  10-3€28°1  10-399%°1  10-3€98°T  20-32¢£°6 ‘0 10-3€9:°1 134
1- *682 00 3612°% 10 3291°%y 10 3906°2 10 39¢6°€ 10 354%°T "0- 10 3¢2.°1 $0d -05¢
-2t *18  20-3082°6  10-30€8°1  T10-31%%°1  10-3€18°1  20-31€E°6 "0 10-3z%°1 13A
“I-  °16Z 00 3412°% 10 3€01°% 10 3000°¢ 10 38€8°¢ 10 301s°Y ~  ~~ =0= 10 3IN€L°T S0d “0%2
41 *€8  20-3251°6  10-39€8°T  10-38T%°1  10-3208°1  20-384€°6 "0 10-392c°1 13A
1- *26Z 00 39T¢°y 10 39€0°% 10 3660°t 10 36€L°€¢ 10 ILLS*T “0- 10 30%L°T S0d *0¢¢Z
51 *6L  20-3888°8  10-3%68°1  10-3L6€°T  10-36€8°1  20-306£°6 0 10-3UTe°1 13A
1- *962 00 3512°y 10 3656°¢ 10 I061°¢ 10 3929°c 10 3949°1 *0- 10 39%.°1 S04 -022Z
XYW 13 XVW ZV SIXV NIW  SIXV XVW  HO¥W3 2 ¥OWYI A _¥0¥¥3 X x 130 OHY A‘d IWIL
SO 35926026°% %0 352920€6°L- SO 32210102°8 10 30000000°€ 00 30000000°€ 10 30000000°€ 20-36666666°% 00 3000u000°€E
SO 39916628°%- %0 3L€¥S566°L- S0 358629¢8°8 10 30000000°¢ 00 30000000°€ 10 30000000°€ Z0-36666666°y 00 3000u000°¢
%0 30006416°Z 20 3000528%°L- %0 306€062°6 0C 30000000°€ 00 30000000°€ 00 30000000°€ Z0-36666666°% 00 3000u000°€
s7 SA SX 7 VWOIS A YWOIS X VWOIS 100% VWSTS ¥ VWIS
“0- “o- *0- e . *0- §0000°S~ 0600¥°9Z 00009°0L- 90 366660LE°9
*0- *0- *0- *0- *0- 00000°S  00000°SE 00006°2i- 90 366660LE°9
*0- 0~ “0- “0- *0-"00000°S  00009°8Z 00005 64- 90 3666601€°9
2 1ac A_ 130 X_13a 100¥ 130 ¥ 130 *33 NI LA *9NO T y

V13 3Y¥0HSIH0

[¥4 =*0ON NNY

1-66




8% *ON NNY¥ ¥OJd VIVAd XYVININAS $Z°T 0In3rg

1-67

*4- 1] 20-319%°6 00 3929°1 _ 10-3026°2 00 3919°1__ 10-3119°1 *0-  10-355%°€ 13A
"It *8L2 00 3602°% 10 3926°9 10 3126°%» 10 3€LG°G 10 321%°2 *0- 10 319u-2 S04 096
*S-  *98  10-3100°1 00 3%9€°T 10-3106°Z 00 3ISSE°T  10-396€°1 ‘0 10-31T¢°€ 13A
oy *81Z 00 3122°% 10 3¥86°S 10 35L2°% 10 31GE°» 10 316%°¢ "0- 10 3206°1 S04 05§
o *1- 18 10-3880°1 00 32ST1°1  10-3288°2 00 3IEY1°1  10-3gL2°1 ‘0 10-3561°€ 13A
“6y *S1Z 00 30€Z°% 10 3882°C 10 3%€0°% 10 359%°¢ 10 39€6°2 90— 10 3064°1 S0d -0%%
8- g8 10-3891°T _ 10-3809°6  10-3208°Z  10-3%16°6  10-3162°1 *0  10-30%u°€ 13A
€5 *12Z 00 3¢€2°% 10 3594°% 10 3208°€¢ 10 3€16°2 10 3555°¢ *0- 10 30€s°1 S0d “0€6
“01-  *68 10-3€92°1  10-3§90°8  10-302L°2  10-3966°L  10-360€°1 0 10-3106°2 13A
95— %8 00 31€2°y 10 389¢-y 10 3€8S-€ 10 3999°2 10 3€S5°2 “0- 10 350.°1 S0d -0z¢
*21- 68 10-302€°1  10-31%8°9  10-32%9°2  10-3012°9  10-3%6€°1 *0 _ 10-318.°2 13A
“Ts-  *SL 00 3822°% 10 31L0°y 10 391€-€ 10 38%9°Z 10 39¢6°¢ “0- 10 3869°1 S04 01§
“91-  *68 10-318%°1  10-3268°6  10-3496°2  10-36£2°G _ 10-326%°1 *0 _ 10-3819°2 13A
Tv- 99 00 392Z°% 10 3ese-€ 10 3¢8l°€ 10 39912 10 3805°¢ *0- 10 3%69°1 S0d -00S
“91- 8 10-3696°1  10-3181°S  10-396%°2  10-3210°6  10-3065°1 *0  10-3065°2 13A
“8z- 6§ 00 352Z°% 10 39¢8°¢ 10 3%00°€ 10 3L¥6°2 10 3vly°¢ “0- 10 3269°1 S04 -06%
“11- *v8 10-3685°T  10-3801°%  10-3.2%°2 __10-3925°%  10-3989°1 ‘0 10-391s°2Z 13A
“81-  *9¢ 00 3922°% 10 3e16°€ 10 30%48-2 10 30S1°€ 10 3LE%°Z “0- 10 3.89°1 S0d -08%
*91- 08 10-3626°1  10-32%%°%  10-329€°2 __ 10-3062°%  10-3244°1 0 10-3%59°2 13A
“6- IS 00 3822°% 10 38%0°% 10 3169°Z 10 345€°¢ 10 310%°2 *0- 10 3189°1 S0d -0L%
*€1- 9L 10-30€%°1 _ 10-3€L€°%  10-300€°2  10-3€91°%  10-3%98°1 ‘0 _ 10-3%0%°2 13A
- -8s 00 30€2°y 10 3c02°% 10 38S6°Z 10 3955°¢ 10 369€°¢ “0- 10 3%29°1 S0d -09%
__ 01— €L 10-3€2€°T  10-352%°%  10-31%2°2 _10-39€2°% __ 10-36%6°1 *0  10-359:°2 13A
*z- “6s 00 3€€2°y 10 389€°% 10 3e¥%-2 10 39GL°¢ 10 39%€°2 “0- 10 3699°1 S0d *05%
*9- ‘u 10-3222°1 _ 10-3804°%  10-3681°Z  10-3%€%°y  10-31€0°Z *0_ 10-3gge°2 13A
“0- *09 00 39€2°% 10 3895°% 10 39%€-Z 10 3€96°c 10 3JEEE€°2 *0- 10 3199°1 S0d 0%%
il “%- 02 _10-3SET°T  10-34€0°Ss _ T0-30€T1°2 10-322L°*y  10-3€11°2 *0 10-361c 2 13A
1 “19 00 38€Z°% 10 38¥L°Y 10 32192°2 10 3%81°% 10 3cc€-2 “0- 10 30£9°1 S04 -0€%
o ez=  *g9  10-3190°1 _10-30€%°S  10-3610°Z _ 10-3960°S _ 10-3161°2 *0 10-3%0%°2 13A
1 €9 00 36£2°% 10 36L6°% 10 3202°2 10 362%°% 10 30S€°2 *0- 10 3089°1 S04 -02%
*1- oL 10-3100°1 _ 10-3288°6  10-30€0°Z  10-382§°G _ 10-3482°2 *0__ 10-320e°2 13A
Z 59 00 30v2°% 10 30s2°G 10 3291°2 10 301L°% 10 398€°2 “0- 10 3L69°1 S0d -01%
o e1~ _ *0L__ _20-31€5°6 _ 10-398€°9  10-3€86°T _ 10-3910°9 _ 10-39L€°2 *0  10-380:°2 13A
2 ) 00 36€2°% 10 3125°6 10 3s%1°2 10 39€0°6 10 32¥%°2 “0- 10 392i°1 S04 “00%
e _%0= %12 20-30S1°6 _ 10-3%%6°9  10-38€£6°1 10-3295°9 10-3649°2 *0— 10-322¢°2 J3A
‘2 “59 00 38€Z°% 10 3€66°6 10 32%1°2 10 3L1%°G 10 3025°2 *0 10 366.°1 S0d *06€
0 ‘1L 20-3958°8  10-329¢°L  10-3668°Y  10-3691°L  10-3286°Z *0- 10-3€4x°2 13A
°Z *99 00 35€2°% 10 3%04°9 10 3651°2 10 3€98°S 10 3029°2 ‘0 10 360s°1 SOd *08€
7@ %22 20-35€£9°8  10-30$2°8  10-3658°1 10-3148°L 10-320L°2 °0-_ 10-3€le°2 AEL
2 19 00 32€2°% 10 3€€6°9 10 3€81°2 10 398€°9 10 399i°2 *0 10 309s°1 S0d *0L€
. 1 *€L __20-31L%°8  10-3120°6 _ 10-3918°1  10-3609°8 __ 10-36€8°2 *0- _10-311%°2 13A
2z 89 00 3822°% 10 30652 10 3922°Z 10 3686°9 10 3€68°2 0 10 3926°1 S0d *09¢
-1 €L 20-321€°8  10-3€68°6  10-3621°1  10-314%°6  10-3186°2 *0-_ 10-386¥°2 13A
Z 89 00 3%22°y 10 3592°8 10 3082°2 10 3189-L 10 3990°¢ 0 10 3866°1 S04 *0S€
XVW 13 XVW 2V_ SIXY NIW SIXV XVW ¥o¥¥3 7 WOWYI A YOI X X _13a oHY Atd 3INI)

%0 36181142°8~ G0 J9SSHYHEE"2- 90 320€89GL°1 0C 30000000°€t 00 30000000°€ 00 30000000°€ 20-36666666°y 00 3000u000°€

G0 3IY¥8HTIOLI®S 90 ILE6THYE*6- GO0 IE699€95°6 10 30000000°€ 00 30000000°¢ 10 30000000°t 20-36666666°y 00 3000L000°€
SO JOYSETEF°H- 90 36699€00°6- S0 38969S19°6 10 300000C0°€ 00 30000000°€¢ 10 I0000000°€ 20-36666666°y 00 30000000°¢

s$? SA SX 7 YNH9IS A WHIIS X VHIIS 100¥ VWOIS ¥ VWOIS
*0- TT0- *0- *0- *0- 00000°S 000D0°*tt O0000T°E9- 90 F666601E°S
B °0- o *0- °0- *0- *0- 00000°S 0000%°92 0000L°69- 90 366660LE°9
B *0- I £ *0- *0- *0- 00000°s 00000°st 00000°2.- 90 3666601€°9
Z 134 A 130 X 134 100¥ 130 ¥ 730 *73 NIW A *INGT ]

_— w338 ATEV3 82 =*ON NNY¥




62 ‘ON NNY¥ HOJd VIVd AYVININNS

9z °T oandig

-0 *SL  10-3201°T 00 381.°T  10-3656°2 00 3199°1  10-38€S°% *0- 10-36€5°€  13A
5 “1e 00 3¢2Z°% 10 3956°8 10 3619°¢ 10 310%°8 10 32ev°1 *0- 10 38Lu°¢  S0d *069
*0- *9L  10-32%1°1__ 00 3€99°1  10-36%6°Z 00 302%°1 _ 10-381L°€ *0-  10-31L9°€ 13A
*Z *t8 00 30€2°%y 10 3eL2°Z 10 358%°Z 10 3961°L 10 3901°T1 *0= 10 3%¢6°1 S04 ~089
-0- 1L 10-3161°1 00 3052°T  10-32€6°2 00 3812°1  10-3810°€ *0- 10-3625°€ 13A
6 *¥8 00 3%€2°% 10 3162°9 10 3%8€°2 10 3951°9 00 399L°8 “0- 10 35Ts°1 S0d -0Z9
°1- 8L 10-3852°1 00 3T20°T  10-3026°2 00 3240°1  10-3009°Z *0- 10-360%°€ 13A
\\1 6 “98 00 39€Z°% 10 38%4%°G 10 391€°2 10 3TL€°S 00 3€9€°L *0- 10 32ei°1 S04 *099
1- ‘6L 10-3S%€°1  10-3881°6  10-3016°2  10-3010°6  10-3622°2 *0-  10-30T€°€ 13A
ot *I8 00 3¢e2°» 10 39Z8°% 10 3v82°¢ 10 399L°% 00 3%SL°9 *0- 10 3559°1 S0d -059
2- *6L  10-366%°1  10-3%16°L  10-3106°2  10-3€Ll°L  10-3411°2 *0- 10-30€2°€  13A
*6 *68 00 31€2°% 10 38%¢°» 10 3882°¢ 10 3JL0€"% 00 326L°9 “0- 10 3TT9°1 S0d “0%9
“y- 6L 10-3196°T1  10-3128°9  T10-3€68°2  10-3141°9  10-3560°2 *0- 10-3991°€ 13A
°I- *1LZ 60 3922°% 10 38L6°€ 10 312€°2 10 3LS6°€ 00 3%2€°L *0- 10 3585°1 S04 “0€9
*9- ‘1L 10-3%€2°1  10-39£0°9  10-3988°2  10-3126°S  10-3002°Z *0-  10-3021°€ 13A
t- “€1Z 00 3222°% 10 3889°¢ 10 310%°2 10 3289°€ 00 3¢SZ°6 “0- 10 32i5°1 S04 -029
6~ “yl 10-3228°1  10-3146°S  10-3088°2  10-30%€°S  10-320%°2 *0- 10-368u°€  13A
5= “%6 00 3612°% 10 369%°€ 10 3606°2 10 36%%°€ 00 39%5°6 “0- 10 399s°1 S0d *019
- *21-  *69  10-3166°1  10-30%%°S  10-3528°Z  10-3640°S  10-3619°2 *0-  10-3%.0°€  13A
“02-  "z6 00 3812°% 10 I1€€ € 10 35€9°2 10 3I»€z°€ 10 3221°1 *0- 10 3€9%°1 S04 -009
21 °%9 10-3116°1 _ 10-3889°G  10-3028°2  10-3280°S _ 10-3910°€ *0  10-3slu°€ 13A
“0%-  °%8 00 3612°% 10 319e°€ 10 3882°C 10 3€20°€¢ 10 3Tee"1 “0- 10 319s°1 S04 °065
e11- *19  10-3%92°1 _ 10-3262°9  10-3%98°2  10-3€2%°S  10-301%°¢ "0 10-326u°€  13A
"1g-  *»L 00 322z°% 10 31%G°€ 10 3666°Z 10 3218-2 10 3585°1 *0- 10 309s°1 S04 -086
B “6- *09 10-3€86°1  10-3012°L  10-3298°Z  10-3802°9  10-3498°¢ ‘0 10-3921°€ 13A
*wG-_  °99 00 3LZz°% 16 3¢08°¢ 10 36»1°€ 10 3129°2 10 3068°1 “0- 10 359s°1 S04 *0LS
*2- *09  10-3S14°T  10-31€%°8  10-3668°2  10-3242°L  10-306€°% "0 10-3821°€ _ 13A
*%g-  °09 00 362¢°% 10 3eci°%» 10 399t € 10 3205°¢ 10 3052°¢ *0- 10 3885°1 S04 *09¢
*9- *19  10-3%42°1  10-3126°6  10-3268°2 10-3€19°8  10-3600°S ‘0 10-318¢°€ 13A
“Tg-7 %S5 00 3622°% 10 3056°%» 10 3ess°€ 10 31952 10 3€L9°¢ *0- 10 39%9°1 S0d *0SS
g- *29  10-3191°1 00 3061°T  10-3958°2 00 36%0°1  10-36%L°S ‘0 10-38%¢°€ 13A
*Gy-  *26 00 3ZiZ°y 10 3860°S 10 30LL°¢ 10 3018°Z 10 3691°€ 0 10 3%S.°1 S0d *0%¢
“y- *€9  10-3€60°1 00 368€°T  10-3961°2 00 31€2°1  10-321%°9 0 10-36L°€ 13A
*8€-  *05 00 3961°y 10 39%8°5 10 32¢66°¢ 10 3GES°€ 10 319l ¢ "0 10 31T6°1 SOd °0¢s
XVW 73 XVW 2V SIXV NIW  SIXV XVW  ¥Ou¥3 2 ¥OUY3I A ¥O¥¥3 X X 130 CHa Atd W1l
S0 3611€629°% SO0 IZTHPEEE°S- 90 3996%605°Z 10 30000000°€ 00 30000000°€ 10 30000000°€ 20-36666666°y 00 3000u000°€
S0 39081184°S- S0 38162586°%- 90 3I¥Z0060%-2 10 30000000°¢ 00 30000000°¢ 10 30000000°¢ 20-36666666°% 00 30000000°¢
%0 3629989€°L- S0 30518€8%°Z- 90 382%CC92°1 0C 30000000°€ 00 30000000°€ 00 30000000°€ 2Z0-36666666°% 00 30000000°€
Y3 3 33 7 VAOIS A WAOTS X VWIS 100 WWOIS ¥ VWIS
“0- *0- B “0- “0~ 00000°¢ 00000°62 00005°€5~ 90 366660L€°9
-0- *0- ‘-  e0- *0- 00000°S  00000°8E€ 0000S°Ss- 90 366660LE°9
*0- *0- ~0- “0- T TTTTTF0-00000°S  00000°€€  00006°29- 90 3666601€°9
7 13d A 130 X 130 100¥ 130 ¥ 130 *33 NIN *1v1 *ING1 ¥
W¥38 31Vl 62 ="CN NNY

1-68




0€ *ON NNY¥ ¥0d VIVA XYVINWINAS LZ°T 0andrg

*0 ‘ez 20-3€25°6 00 3642°2 20-318L°6 00 39¥2°2 10-381L°1 1] 10-3840°¢ hETY
*0- *SIZ 00 JI8E*Z 20 JETE'Y U0 3I809~L 20 JJUE"T 10 JI&H~T 0= 10 eI~V S04 0Ty
~0 “9i2 20-3101°6 00 3216°1 20-30S€°6 00 3896°1 10-381L°1 *0 10-3608°2 I3A
*0- YIIZ 00 3209*2¢ 20 3¢91°V 00 3%IZ°L 20 3esU°T 10 305"V " “0- 10 IT0e"( S0d 0%
*0 92 20-3569°8 00 39€L°1 20-3¢%6°8 00 31€L"1 10-321L°1 *0 10-3565°2 334
b h:7%4 U0 3BT197¢ <0 ITE0°T 00 3%56%9 20 ITI0™T TO 30%% "1 O- YU JEECT SOUd "00%
*0 1x4 20-3%0¢€°8 00 3%€s°1 20-3565°8 00 382¢°1 10-3869°1 0 10-310¢°2 13A
TF0- 6l 00 JIEe9"7 10 329176 00 ITH9°9 TO0 355078 LUBERC4 20 S T (R /7 & S § S04 0Bt
0=~ 9Lz 20-3826°L 00 309¢°1 20-3981°8 00 3ese°1 10-38249°1 ‘0 10-392¢°2 T13A
0~ *082 00 3859°2 10 3es1°8 00 3ts€°9 10 31€0°8 10 396€°1 *0- 10 31111 SOd “08¢
0= *912 20-3695°1 00 3802°7 20-36¢8°L 00 3102°7 T0-3269°1 TR T 10-:U 90T 13X
*1- *182 00 3289°2 10 3192°2 00 3120°9 10 32¢1°L 10 359¢°1 *0- 10 3I$Su°1 SO0d *01¢€
~0- *II? 20-3922°1 00 3%910°1 20-386% %L 00 3I30°T1 T0-3T29°Y 0 T0-3226°1 kLY
1= *Z82 00 301L°2 10 324%°9 00 3208°S 10 36¢€€°9 10 30€e°1 *0- 10 3€00"1 S0d "09¢
*0- *8L2 20-3106°9 10-3009°6 20-38IT"L Y0-3506%6 T10-3585°T ‘P T0-306L™7 LE L D
*i- ~€82 00 31%L°2 10 31LLs 00 36%6°s 10 30€9°S 10 3162°1 *0- 00 39€5°6 S0d °0SE
*0- *6Le 20-3265°*9 10-3115°9 20-3€18°9 T0-3%Le°8 T0-39%¢°1 0 10-3019°7 THBA T T T
“1- 982 00 3LL1°2 10 2941°¢ 00 310€°S 10 3666°% 10 3182°1 *0- 00 3ELu°6 S0d " 0%¢
1= j21° T4 CO=IT0E~Y U=3EI9~1 [4 5 I'4:4 204 TO=3E95~1 TO=3%0%~ 1 1 TU=30%%" T TIR
“1- *s82 Q0 3818°2 10 368S°y 00 3690°S 10 39¢4°» 10 3802°1 “0- 00 3Le9°@ SOd *0€€
= Y82~ 20-3920°Y  U=ITZE"Y  ZU-IY0E°9  TO=3I%SI™9 — T0-365%7 U TTOS30EV T LEL]
- *982 00 3998°2 10 3260°% 00 30s8°4H 10 32¢6°¢ 10 3€91°1 *0- 00 3t22°€ S0d *02¢
= 287 T 20-ILLTS  TO0=3E5ET*9  20-3%%50°Y TO=ISEU™Y ~ T0-IZTH" T O T0=399e* 1 EL)
2~ *182 00 3226°2 10 3149°¢ 00 3999°% 10 3€8%°¢€ 10 39111 “0- 00 3%98°L S0d *0l€
= 1214 CU=JLLL™S U=3%%7% [ALh1:1:7 2] TO=J%bE ™S TO=3%59e~ 1 U I0=3T8¢" 1 RELY
*2- 682 00 3686°2 10 3062°€ 00 32s%°% 10 3180°¢ 10 31201 *0- 00 3s8v° L S0d °00¢€
T= €97 ¢U-30TE"S TO-3096"%  ¢U=3L95"% TO=3520~%  TU-3YTE"T U TU=WUT ¥ LEL
*2- *062 00 3690°¢ 10 3%68°2 00 3€L2°% 10 3e2L°2 10 3¢20°1 *0- 00 32si°L s0d °062
= ki K4 Z0=3F%0T"% TO=-J3ISH"Y cU=3I5e™ 0 TO=3JUTE™Y TO=3L92™T N U TO=3IFE1"1T TIK T
~€- "162 00 39¥1°€ 10 36LS°Z 00 3801°» 10 350%°Z 00 398L°6 “0- 00 3%%8°9 S0d "08Z
= 1114 CU=3SIE6™Y U=390U™% FA'E 137 i) U=3J999v"t U=3oic™1 U =3y~ 1 TIN
b 2 *g62 00 31%2°¢ 10 3662°2 00 3L%6°¢€ 10 3¢21°¢ 00 352¢°6 *0- 00 319%°9 S04 *o022
| - A4 ¢ A = BN L'k 1 ¥ 4 Sl S AR U EoF | S VA § BEL
“e- 462 00 32s¢°€ 10 3150°2 00 3129°€ 10 3928°1 00 3028°8 *0- 00 3%0c*9 SOu *092
R C IS & FARNNA B -3 0k SN 10 L TAS WY A B3 411 Ak ) TO=J601T¢ TO=3%21™1 U 20-368%°6 LEL)
Sh- 662 00 389%°¢ 10 3ee8 1 00 310L°€ 10 3099°1 00 3€24°8 *0- 00 3kLiv°9 S0d °0$2
(4 L T4 CU=IIHS™Y TU=JeR5~ < [4'5F4 A A J TU=3%6L" ¢ TU=39I0°T U [4:5 114 - TIK
tH- *962 00 300%°¢€ 10 3e99°1 00 3965°¢ 10 3929°1 00 3686°L *0- 00 3898°S SOd °0%2
Z= [):14 (AL TA DA ] = = - TTYORIREOTT T T T 0 20=3s01°e 1IN
G- ‘162 00 310€°¢ 10 308%°1 00 390S°t 10 312¢°1 00 30L8°L *0- 00 3689°S S04 *0€2
= U6¢ C0=362Z~% TIU=3IBTHYTC CO=I2EY"%¥  TO0-3JEL~Z ~ 2Z0-36Z6°6 YO 20-32%¢°9 VIR —
G- ‘862 00 32€2°€ 10 32%¢€°1 00 3tEH°€ 10 3661°1 00 3691°L 0~ 00 39€s°S S0d *022
L T4 CU=IEST™Y TU=30Cc™ cU=Je%t ™% U=39I0"7C cU=J59%570 U <U=3¢eU™y LEL]
G- 862 .00 3ISLT1°€ 10 3e622°1 00 3SL€°€ 10 3960°1 00 306L°9 0~ 00 380v°S $0d4 *012
€= 262 20-36607%  T0-3T%0°2  20=3GHZ™Yy TO~JE06~T ~~20-I96T°6 0 20-3VIL°L REL T
‘G- *862 00 39€1°¢ 10 38€1"1 00 39€€ € 10 3120°1 00 3Ley°9 *0- 00 3€0c°S $0d *002
= €62 Z0-3I90°% ~ 10=-3689~ 1T 20=3E%Z°%  10=3952°T ~20=3%88"¢ 0 ¢0-309%°Z WK  —
G- 162 00 35T11°¢€ 10 3690°1 00 3L20€°€ 00- 3189°6 00 3511°9 *0- 00 3612°S S0d 061
= 1174 [ASE LA AS TU=3092° T U=y TU=3ITET T ZU=300v8 U [A'F L[] § LE L)
b T *962 00 3011°¢€ 10 3610°1 00 3962°€ 00 30%€°6 00 2628°S *0~ 00 3ESL"S SC0d *081
- %62 C0-3690™%  TU-3659 T Z0=3ILTZ"% 10=3712% 1T 20=390%"¢ 0 20=3ITT L LELY
6~ ‘%62 00 3611°€ 00 32%8°6 00 3862°¢ 00 3021°6 00 3586°S °*0- 00 3001°S S0d *O0L1
€= %6¢  ¢0-300T"%  TU=JECE~T  Z0-3TE€T % —TU0=309%"T — 20-32%2°% U 20=3SET"L BEL)
tH- €62 00 32%1°¢ 00 3509°6 00 3s1e’E 00 3696°8 00 306€°S *0-~ 00 3950°S S0d *091
= 1174 CcU=ISs 1T Y TU=ITLIF T TO=II9T™Y =39~ CU=3e0™Y o CcU=IBITT LEL)
THy- €62 00 3LL1°¢€ 00 381%°6 oa ELil13d3 00 3228°9 60 39%2°S *0- 00 3Iviu°S s0d 0§17
XVR T3 XVR 2V STXV NIR STXV XVR :11)-1:C B4 WOUET K YO¥EI X LR E L] CHY A*d INTT

TU JIEZEEYUTE  HU ILE6BT6E"T= 50 JIY0CBSE~Z  UU JVUVV00U™E 00U JU0VOVVUE 00U JOUO0U00™E 2U-I6666666 Y U0 30000000 E

00 30000C00°€

S0 3%80L081°%- %0 3189689L°1- SO 3I26%8242°2 CC 20000000°¢€

00 30000000°¢ 00 30000000°€

20-36666666°Y

S?7 o SA Mx 7 WYWOIS A cxu_m X VWOIS 100% YWIIS ¥ YWUIS
e~ *0- 00000°S 00001°92 00008°9L- 90 366660L€°9
0= T TYD=00000°% T 0UDUS~ZE  O000Y6L- YU IGE6E0IE"Y
“0- *0- 00000°§ 00009°8Z 0000T1°08- 90 366060LE°9
7 130 LMLE LY 100¥ 13T ¥ T30 T NIW IvT YINOT ¥

3YOHS 430

(113 =*0ON NMY

1-69




T€ "ON NN¥ ¥OJd VIVA AMVININAS 8%°T 0an3ri

IT*T REL,)
‘€ *6Le 00 3elT°¢ 10 36€1°€ 00 3652°% 10 3260°¢ 00 31¢0°9 *0- 00 398¢°L SOd “0€%
*Z *sl? 20-3%69°% 10-31sL°% 20-3802°¢ 10-39¢L*y 20-3612°L *0 T T0-3B01T 3K
i3 ‘182 00 31%2°¢ 10 3861°2 00 3611°Y 10 394L°2 00 35€0°9 *0- 00 3%66°9 SOd °*0Z%
*Z *912 20-36%S°% 10-32¢2°%% 20-36%0°§ 10-3202%% 20-3561°1 *0 T0-3§H%0°T RELY T
*h *Z8¢ 00 3I91¢€°¢ 10 3006°2 00 3Iv66°€ 10 3s%%°2 00 3800°9 *0- 00 382L°9 SOd °01%
T [ ¥ X4 cU=J8I7"Y WW=39LL" cU=3508"7 W=dI%7L ™ cU=3%%517 L U Z0=3968"6 LELY
Y % x4 00 3Iise°¢c 1C¢ 32%2°¢ 00 3618°¢C 10 3¢€81°2 00 39%6°¢ *0- 00 388%°9 SOd *00%
12 : 7 4 ¢U-JT0E™ 10-309e™t CU=JISL™Y 10-38% "t cU=3%86071 U [Aar19-1 0 ) LEL
*h *H982 00 3Jeve e 10 3910°¢ 00 36LiL°¢ 10 36%6°1 00 3¢88°9 *0- 00 31Lc¢°9 SQd °*06¢
% b1 X4 cU=3I61™% T0-39e 0"t Z0-3IHt9™Yy T10-30007¢ ¢0=-36107L U (45 T4 2 ] 3R
i *e82 00 3s62°¢ 10 3128°1 00 3189°¢ 10 366L°1 00 3e6L°S 0~ 00 39L¢°9 SOd 08¢
T E 617 ZU=3601"% T3V~ ¢ At A X4 i 4 TU=J8697 ¢ CU-dHB™Y U cU=3t95%™e LEL}
*s *982 00 32%2°¢ 10 3es9°1 00 3665°¢ 10 3165°1 00 3169°¢ *0- 00 3t€06°S S0d "0L¢€
t [0} X4 c0=3%t 0% LUEE 1Y A M4 2U=3J9%™Y% 10=3%e%°¢ C¢0=35¢8Y 1Y <U=3881"Y 13A
°s *982 00 3s61°¢ 10 3806°1 00 3126°¢ 10 3ILvy°1 00 38Ls°S *0- 00 384L°S S0d *09¢
T ¥ I8¢ Z0=3ers*e  10-30%¢2°¢  20=3T¥e~y 10=360C7C CO=3eTL™9 0 ¢0=3%18"L LEL) —
°s *182 00 31s1°¢ 10 3%8¢€°1 00 399%°¢ 10 3L2¢°1 00 368%°S *0- 00 3219°S S0d °0s¢
13 R3: K4 cU=35C06" ¢ TU=35%U~ & cU=4cLc™y tU=3%1U"¢ cU=356%"Y U CU=3IOs L LE 1.
*S *182 00 3221°¢ 10 3622°1 00 391%°¢ 10 3922°1 00 3Ivee°s *0- 00 326¥%°S S0d " 0%¢
"€ ~ “Z¥Z ¢U-3068"t (U-3Z88°T 20-3%¥1¢"% 10-31%8"1  20-31%"y "0 <¢0=3SSe~L VIR T
°s i A:X4 00 3JL01°¢ 10 3161°1 00 39.¢€°¢ 10 3I%H1°1 00 3202°S *0-~ 00 388c°S S0d °0t¢
~t c8¢ 2U=-III8TE T0-3t%[71 cU-3J691™% T0=3%0L™T CU=35%L™Y U cU=35%171 LEL)
4 *982 00 3960°¢ 1C 3611°1 00 39%t°¢ 10 3810°1 00 38L0°S *0- 00 3L6c°S S0d °0Z¢
b3 %14 cU=3958 "¢ TU=31é971 CU=39c 17 TO0=-3%857 T ¢U=3IVCC™Y U cU=3c967Y LELY
4 *982 00 3%60°¢€ 10 3090°1 00 3I62t°¢ 10 3920°1 00 31%6°% *0- 00 381¢°S SOd °01¢
13 13: k4 [A=52-1' Ad TO-3ITS"T 20-=-3%T11*Yy T0-3e89% ™Y Z20-3%60°Y9 U ¢0=-350¥™9 T3A
‘e :1:X4 00 3660°¢ 10 3€10°1 00 3%1e°¢e 00 35%8°6 00 3s¢8°% *0- 00 31s1°S S0d *00¢
~O 20=3INIYTY  w\dAT T
a3 *582 00 3I211°¢ 00 3€9L°6 00 311e°¢ 00 3626°6 00 3H0L°% *0- 00 3€60°¢ S0d °06Z
12 [4:X4 [AVES=1-7 4 It 2 (O=3L5c " 1 CU-Je0T™y T0=30te~T CU=3658™% [\ cU=3L%%"Y TIR
*Z i 2:x4 00 3TeT°¢ 0C 38L%°6 00 391¢€°¢ 00 3882°6 00 3885°% *0- 00 3€E%¢°S S0d °082
b4 h4:14 ¢U-3%05 % T0-376C° 1 419 8 8dJ 10=321Ic™1 ¢U=-308L"% U [4F 154 2l 4 LE LY
K4 i4:24 00 3ls1°¢ 00 38%2°6 00 362t°€ 00 3201°6 00 38LY°Y *0-~ 00 3C00°S S0d *0L2
4 414 411134 2 T10-39%271 20-382T"Y T10=-3%c 1 ¢0=3J0%9%% 0 ¢0=-308c ™9 LELY
*1 *18¢ 00 3181°¢ 00 3180°6 Q0 36%E°€ 00 3666°8 00 3LLE"Y *0- 00 3t96°% S0d °092
4 14 X4 cU=3¢iIb 0=3tUC"T CcU=JLS1"Y U=4%81" T cU=3U95 7% U CU=IHTL™9 3R
°1 *082 00 3222°¢ 00 36%6°8 00 3s6.¢°¢ 00 3€¢€8°8 00 3I%82°Y *0- 00 31€t6°Y S0d -0e2
T v18¢ ¢0=3910"% T0-38B9T7" 1 CU=JSBT™Y T0-3057~T cU-328% "% M) cU=319¢c™9 T13A
°1 *08e 00 3092°¢ 0C 30€8°8 00 390%°¢ 00 322.°8 00 3202°% *0- 00 3206°% S0d °0%2
T U Y87 20-3%90°%  10-JIET"TU  2U=3HCT™y  W0=ITCUU T CU-ILAYTS "0 20-302¢”9 LEL)
°0 °082 00 300t€°€ 00 391L°8 00 3evdh g 00 3119°8 00 3ITel*y *0- 00 3I%is"Y S0d °0€2
1 0}: 4 CO=JLTT™Y U=-3JUIlT 1 CU=38IC v TO-3960"1 ¢cU=3J¥9t ™% U CU=3Te 1Y LELY
*0 *Q082 00 31ye°¢ 00 3966°8 00 3¢8%°¢ 00 368%°8 00 3€L0°Y °0- 00 334"y S04 *022
T T TTTTXVR T3XVWZV STIXV NIW STXV XN quyEs 7 WOBYI X WO¥¥I X X 1@0  ORE — A*d INTLT

sZ SA mx z <tu~m A VWOIS X VWOIS 100y YWOIS ¥ VWOIS
*0- °0- 0= *0- *0- 00000°S 00001°%2 00009°€L- 90 366660L€°9
0= s B *0- *0- ~0-"00000°% 000% ™5 00009 %L~ 90U J6b660LE™Y
*0- *0- *0- *C- *0- 00000°S 00009°8Z 00009°6L- 90 366060LE°9
7 137 X 13a X 130 1908 130 ¥ 130 13 NIW vIVE INOT k]

3Y0HSJ40

1€ =°0ON NMNY

t

|

1-70




¢¢ "ON NN¥ ¥OJd VIVA AYVININAS 62°T oIn3rg

*9 912 Z0-3609°S 1C-3IT%°*T 20-30¢8°% T0-350%" 1 Z0-3165°9 *0 ¢0-%2U"8 REL)
3 x4 00 39€6°¢ 10 31L%°1 00 3506°Y 10 3994%°1 00 3T1L0°% *0- 00 3se"9 SOd °08¢%
g 4 &4 Z0-JEJE" S 10-3092°1 Z0-J0ET™S 10-388277T Z0-3JE08"Y *0 cU0-3¢91L71 T3R
3 °9LZ 00 36S0°% 10 311s°1 00 36¢€€°y 10 320s8°1 00 380t°Y *0- 00 316c°9 SOd °0L¥
H- 58 Z0-3T%1°s 10-3¢8T1T°T1 20-3%2%°S T0-38LT7Y ¢0-32¢0°1 *0 ¢0-32I5~L RELY
ik *LLe 00 3€90°% 10 3¢€€s°1 00 3681°% 10 3615°1 00 3%09°% *0- 00 361¥°9 S0d °09%
*Z- ‘Sl Z0-3Te6*% T0-3%871°1 20-3%¢2°%% 10-3091"1 ¢0-3%%271 *0 [ E= 121 A A REL,)
°y ‘6L 00 3¢€l6°¢ 1C 3les*1 00 38%0°% 10 381s°1 00 36S6°% *0- 00 38¢€%°9 SOd °*0S%
*0- *TL CO-JTHL™Y T0-38E"T 20-3J%90°% TO-JEET" T cU-JBHH*L *0 20-3I9¢"L LE L
*y *18¢ 00 3i8l°¢ 10 3926°1 00 3Y%v6°¢ 10 366%°1 00 38S€E°S °0- 00 3eSy°9 SOd °*0%¥
1 89 20-32Ls*% 10-3T2¢°*Y 20-30T6%% T0-35%271 Z0-38%9°L "0 ¢0-IteL L REL)
k4 “€82 00 3%99°¢ 10 3106°1 00 3848°¢ 10 34%9%°1 00 3908°s *0~ 00 3L9»°9 SOd *0t%
hi4 *L9 20-3%2%%% T0-36T%°1 CO0-3IELL*Y 10-392¢° 1 Z0-36%8*°1L *0 ¢0-31ec™1 REL,
°S °682 00 3€sS°¢e 10 3499%°1 00 3TlL°¢ 10 391%°1 00 3%62°9 °0- 00 3%84°9 SOd °02%
4 *19 20-39677% 10-3175°Y c0=-3%59%Y T0-3T12%"1 ¢0-3850°8 *0 ¢0-3¢5c L TIR
°s °88¢2 00 3is¥%°¢ 1C 32191 00 321L°¢ 10 3Lse°1 00 3218°9 °0- 00 3U0s°9 S0d °0T1y
e *i9 c0-318T1°% T0-3£%9°Y ¢0-3¢e55"Y 10-3LIS°T 20-3L1Z°% *0 c0-3T0%¥°1 A
°s *062 00 3¢cle°¢ 10 329¢°1 00 3019°¢ 10 3682°1 00 31ie°L °0- 00 38¢s5°9 SOd °00%
e 19 20-3%60°% T0-389L°1 20-3TL%*% T0-3€%9°T 20-3216°¢8 *0 ¢0-ITIv*L REL)
*9 %62 00 3€0e°¢ 10 300¢e°1 00 31%9°¢ 10 3%12°1 00 3€S6°L °"0- 00 308s°9 S0d °06¢t
“t 89 cu-3I10%% 10310671 ¢0-380%%% T0-31LL" 1 Z0-3%918 *0 e0-3I998"L TIR
*L *862 00 39%2°¢ 10 3%e2°1 00 3049°¢ 10 38eT1°1 00 309s°8 °0- 00 35£9°9 SOd °08¢
*e ‘a9 20-39%6°¢ 10-39%0°¢ c0-329¢°*y T0-30T7T6°Y ¢0-3T%0°6 *0 20-3189~1 T3A
‘8 ‘€0t 00 320Z2°¢ 10 3291°1 00 3069°¢ 10 3990°1 00 3161°6 °0- 00 3%04L°9 SOd °0i¢
i °69 20-3806°¢ 10-3%02°%2 Z0-3%Ec*y T10-3%90°2 20-32%t°6 *0 c0-302s°1 REL)
°6 *H1e 00 3691°¢ 10 3¢01°1 00 39.9°¢ 10 3200°1 00 39%8°6 °*0~ 00 388L°9 S0d °09¢
e he2 c0-3%18°¢ 10-36lt" < ¢0-322¢°y 10-3%¢ "¢ ¢0-3%1I9%6 Y Z0-3%86"1 AEL)
11 A2 00 38%1°¢ 10 3620°1 00 391L°¢ 00 350L°6 10 3260°1 *0 00 WBEE°9 SO0d °0S¢
XVW 13 XVW 7V  STXV NIW STXV XVW JoyY3d 7 youd3d X YO0y X X 130 OHY Atd INII

€0 3Ic65%96°G- G0 IGZSEI6Z°Z- 90 3IHE90569°T 10 3IV000000°T YO IJOOOOOU0U T 10 JOOO0000™T 0-36666666°y 00U JO000000°E

60 3¢291€26°9 %0 31810895°9- 60 3612.€%6°S 0C 30000000°€ 00 J0000000°€ OO0 30000000°€ 2Z0-36666666°y 00 30000000°¢
e

SZ SA SX 7 VWIIS A VHOIS X VWOIS 100Y¥ VWIIS ¥ VWOIS
°0- °0- °0- *0- *0- 00000°s 0000€°2€ 00001°€9- 90 366660LE°9
*0- *0- vo- *0- *0-"00000°% 0000T~"%Z U0008~2i- U 365665607E°9
*0- ‘0- *0- *0- *0~ 00000°s 00005°S€ 00008°€L- 90 366660LE°9
7 13T X130 X 130 JOUY 7130 ¥ 130 13 NIW “IVY YONUT d

03WY3IINT 2¢ =*0ON NNY

1-71




€€ "ON NNY¥ ¥OJd VILVA XYVIWINNS 0€°T oIn3rg

0 *H1 T10-3%69°T 00 3L%3%% T0-38%0°¢ 00 JIBLH™Y 00 3HSC°T *0- 0=y BEL)
“1- °18 00 3e6l°6 20 3I¥S5%°¢ 10 309%°¢ 20 3124°2 10 3201°% *0 10 31%c°Y S0d °069
°0 *SL T0-380L°T 00 3556°¢ 10-32¢0°¢ 00 3628°¢ 00 3120°7 *0- 10-3006°% 13
“1- °28 00 3118°6 20 3250°2 10 3e12°¢ 20 31€0°Z 10 3950°€ °0 10 3110°% S0d °089
*0 "9L 10-3e9L°1 00 308¢°€ T0-3600°¢ 00 3182°¢ 10-320¢€°8 *0- 10-35¢9°S 13N
*1- “€8 00 3068°6 20 3ISTL°1 10 3666°2 20 3Ie0L°1 10 3L92°¢ *0- 10 3104°€ S0d °0.L9
U= Iz TO=3%08 [ U0 3968°C T0=3886~¢ U0 JeCu ¢ TO=3€5L"Y 0= (U=3E6E S BEL)
t1- “G8 00 32L6°6 20 32e%°1 10 3108°2 20 39Z%°1 10 32¢9°1 *0- 10 3s14°€ SOd °099
0= 8L T0=3%68™1 00 Jt8%°¢ T0-3896~¢ 00 JOE%"¢ TO=38L%"S 0= 10=3L61°% 1EL)
*2- °98 10 3900°1 20 3961°1 10 3229°2 20 3961°1 10 399¢°1 °0- 10 39si°¢ $0d *0s9
~U= 6L 10=302072 0T 382T17¢ 10-30%67¢ 00 3T607¢  TO0-3%8% ¥ 0= T0=3%t0"% lEL)
*Z- °88 10 3910°1 20 3100°1 10 359%°¢ 20 3000°% 10 3180°1 °0- 10 3¢26°2 S0d °0%9
T= [o4:] T0-3681°¢ 00 JUCE~ T TO=3tE6 ¢ 00U 3IS6L7T TO=32LL ¢ U= T0=3EUE" Y LEL)
K4 *1LZ 10 3s20°1 10 3L0%°8 10 36¢€°2 10 310%°8 10 3450°1 *0- 10 381.°2 S0d *0€9
1= &) 10-360%~2 00 3JESGT TO-3816°¢ 00 39e51 T0-3EIL~E 0= 10=3686L"Y LEL)
*Z “elLe 10 3€€0°1 10 3e01°L 10 3s€2°2 10 3680°L 10 3621°1 *0- 10 31vs°2 $Od °029
T TTTTTTTTT=T T Yee T T0-3e99Te 00 JECETI T0=3%06~¢ 00 JTTE"T T0=3522~¢ 0 10=302L°% LEL)
K4 *9Lz 10 36€0°1 10 3250°9 10 30L1°2 10 3510°9 10 3Lye1 *0- 10 3e6¢°C s0d “019
= [4:] TO=3ETE~¢ 00 JCeT T TO=3T68~¢ 00 3211 TO-38I% ¢ Y TO=3599"¥ EL)
K4 *082 10 32%0°1 10 3202°s 10 3241°2 10 3621°6 10 3l6¢€°1 *0- 10 31Le°¢ S0d °009
vE *08 TU=3GEB~C T0-3¢t¥¥~6 ~ 10-3088°¢ T0=39¢L"6 — 10-3906"¢ ~0  10=3%E9"¥ LELY
3 °582 10 3e%0°1 10 3506°Y 10 3es1°2 10 309¢°% 10 3¢8s°1 *0- 10 3€l1°2 S0d °06S
I T el 10-3678~¢ TO-JEET"6 T0-3079~¢ ~ 10-3TI8"E T0-3L6%"% Y 10=HZI~Y LEL)
‘€ °262 10 31%0°1 10 3%26°¢ 10 3002°2 10 3199°¢ 10 3628°1 °0- 10 396u°2 S0d °08S
€= 59 T0-3¢18~¢ TO=-3T5E6 T0=3T989"C TO—3LZ9 ¥ T0=-3%TC™S U T0=3T%9" % TIX
*€ “€0€ 10 36€0°1 10 30S%°€ 10 3182°2 10 3296°2 10 3L91°2 *0- 10 30%°2 S0d *0LS
vZ= “09 T0=36ZZ~C 00 395071 T0=-3€58"¢C T0=-32T7¢~6  ~10=30%0°9y ~ -0 10=3w@y"y WA
°0 43 10 39¢0°1 10 36E1°€ 10 3t6€°2 10 3ev2°2 10 31686°¢ °0- 10 3tYe°2 SOd °09S
ML b3 T0=3969~2 00 38%C"T T0=39%8~¢ 00 I980°1 T0=3610"L 0 10=3L9%C°Y LEL
H1- ‘8Y¢e 10 3920°1 10 3202°¢ 10 30€s°2 10 3%9s°1 10 3€L0°€ *0- 10 3550°2 S0d °0SS
0= (3] T0=-310%°Z 00 3JTES 1 T0=30%8~¢ ~ 00U JeZe [ TU=3551T° ¥ Y TU=3%%8 ¥ LEL)
*s1- “o1 10 3200°1 10 3S08°¢€ 10 3689°¢ 10 348€°1 10 301L°¢€ °0 10 3s81°2 S0d °0%S
vo= vU9 To=321¢"¢ 00 30E8°T T0-39Z772 00 38651 10-3%9276 0 T0=3E9ETY LEL]
*0T- 14 00 3LL8°6 10 3516°Y 10 3%98°2 10 3862°2 10 3SLY*Y 0 10 3y0¥°2Z SOd °0€S
] 44 T10-3%96"1 00 30LT7¢ T0-3I0TL~ ¢ 00 3215671 00U JI%0°T Y T0=3%568°Y REL)
"L- i3 00 31€L°6 10 380S°9 10 38%0°t 10 366L°€ 10 3L9€°S °0 10 3089°2 S0d °02$
¥0 "ty TO=3TLL™T 00 J195°¢ T0-3T59°C OU 36IZ"¢ 00 3e8T T U~ T0-3T56°Y TIK
Sh- ‘2y 00 3%%9°6 10 32.5°8 10 38€2°€ 10 318L°S 10 3L6€°9 *0 10 3886°2 SOd °01s
*0 “H9 10-3129°1 00 3E10°¢t 10-316%7 ¢ U IS0~ < 00 36EE™1 Y TO0=38¢0"S LELY
ce- *LYy 00 3186°6 20 3211°1 10 31e%°€ 10 3681°8 10 36L6°L °0 10 3L1e€E S04 °00S
T 59 T0-3025°1 00 IHHSTE 10-3055"¢ 00 35027t 00 J1¢5°1 0 T0-38517S REL,
*Z- °1s 00 39€6°6 20 3614%°1 10 3929°¢ 20 3.01°1 10 35€6°8 *0 10 3199°€ SOd °06%
T %9 03595 { 00 JLLT TU=3TI5~Z 00 JUUETE 00 3IBELT U= T0-3LTE"S REL)
*1- *%s 00 3€06°6 20 318L°1 10 3228°¢ Z0 369%°1 20 36%0°1 *0 10 3610°% SOd *08%
XVW T3 XVW IV SIXV NIW ~ SIXV XVW  8§0¥%¥3 7 JUTEIT X ¥oueI X X130 OH¥E K*d INTI

659HG U 8896 - U8 00
G0 3I98669LZ°%- G0 3IZ185610°%- 90 3I€269681°2 10 I0000000°€ 10 30000000°1 10 30000000°€ 20-36666666°y 00 3000u000°€
0 JWYY - xe =
14 SA SX 7 VWIIS A VWOIS X VWOIS 100Y VWIIS ¥ VWIIS

*0- *0- *0- °0- “0~ 00000°S 00008°L2 00001°8s~- 90 366660LE°9
0= ~0- *0- ~T- *0-"00000"% 0000Z~9¢ 0000T"8%- 90 I56660LE"9
*0- *0- *0- *0- *0~- 00000°S 0000€°2¢ 00006°29- 90 366660LE"9

7 130 LR EL] 13T 1008 130 9130 T3 NIW PR A YINOT L]

Sz + ¥ag

€e =*0ON NNY

1-72




€ "ON NN¥ HOJd VIVA XYVININNS T€°T 9In3Lg

MY 9L T0-3%5%%% T0 396" T 10=-3c6876 10 IEHET 00 318"t 0= 00 e 1 TIR

*1- *08 10 32€0°1 20 3569°L 20 30%1°T 20 39€S°L 20 3IISE°T *0 10 3029°6 S0d °069

*0 b7 T0-30€9*% 10 326T°T  10-3%¢6°6  TC JTGT°T 00 JeeT°€ *0- 00 3651~V  1IX

*1- “18 10 38€0°T 20 3TH%°9 20 3%90°1 20 319€*9 20 3I410°1 "0 10 3€Z6°8 SOd *089

*0 *5r 10-3658°% 10 3220°T V0-3%81°6 00 3506°6 00 3I99%°C *0- 00 39691 LEL

*1- °28 10 36€0°T 20 381%°6 10 3€€6°6 20 3I89€°S 10 310%°¢L *0~- 10 32Z€e°8 SOd °0L9

] *IT T0-JBET"S 00 3J06L°8  YO-JIEL"6 00 IV55°8 OO0 J00OT°C *0- 00 32%9°1 LELY

“1- *98 10 30%¥0°T 20 38SS°% 10 3€L2°6 20 3625°y 10 3881°S “0- 10 396s°L SOd *099

*0- h:22 T0-3I6%*S 00 3ICIS"L  T10-3E6%°6¢ 00 IS6€*L 00 322L°7 *0- 00 39651 IR

*Z- °G8 10 30%0°1 20 39€8°€ 10 3€29°8 20 3128°€¢ 10 312%°¢ "0~ 10 PW°L S0d "0S9

*0- Y3 10-31%6*¢ 00 3€2S°9 10-3069°6 00 356E°9 00 3I52%°T *0- 00 3JISs*Y LEL]

*2- °18 10 31%0°1 20 3€€Z°€ 10 39%1°8 20 3822°€¢ 10 2801°Z *0- 10 I64°9 SGd °099

1= Y08  10-3TT&*Y 00 35195  (0-3609°6 U0 I925°G U0 3J80Z2°Y *0- 00 35251 LEL)

~2- *68 10 3240°1 20 3%€2°Z 10 3901°2 20 32€L°2 10 380%°1 *0- 10 32€0°9 SOd °0€9

"1~ *18 - = = [ LEL)

x4 "2.2 10 3e%0°T 20 322€°Z 10 3S9€°L 20 302€°Z 10 3209°1 *0- 10 3€€9°S Sod "029

*T- 18 10-3060°8 00 3261*%  T0-3I76*6 00 3e01*y 00 36€0°Y *0O 00 3J08%°1 LELY

4 *S12 10 3%%0°1 20 3$86°T 10 3IL€T°L 20 39161 10 310€°2 *0- 10 3962°S S0d 019

vZ- 18 T0-38Z8°8 00 3IZ65°t 10-318%°6 00 Jg9%5°t 00 3IJIB0°Y *0 00 399%°Y TIK

€ *6L2 10 3%%0°1  ZO0 3IB0L°T 10 32¢0°2 20 3%89°1 10 3LSI°€ *0- 10 3020°S S0d °009

- 8L T0-3622°6 00 JE€LT*t T0-3IIH%"6 00 3IS(I°E 00 Je0Z°T *O 00 I6S*T 1R
*€ *68Z 10 3%%0°T1 20 321%°T 10 3€S0°L 20 38Z%°1 10 39114 "0~ 10 396.°% SOd °*06S

€= "L 10-3%92°6 00 36%6°2 10-3I0%°6 00 JT%8~¢ 00 JZLE T "0 00 JeE¥°T JEL

€ *262 10 3%%0°Y 20 3s82°1 10 3I86T1°L 20 3681°T 10 3502°S *0- 10 31Z9°% S0d °08S

E- 99 T0-35TZ2°6 00 3Z66°¢  10-389¢°6 U0 3JZLL°C OO0 3I285°T O 00 3E9%°( AEL)

Y "€0€ 10 3%%0°1 20 3821°1 10 3Is%°L 10 3205°6 10 304%°9 °0- 10 3v6¥°y SOd °0LS

*z- *29 T0-36I0°6 00 J6TE"E  10-382E*E 00 36562 00 3628°1 0 00 Iy REL)

*0 "61€ 10 3€%0°T 20 3620°1 10 3618°L 10 3€66°9 10 3956°% "0- 10 3Zy¥°y S0d °09¢

1= =09 TO-3JEBI°8 00 3JE€68°t  (0-3I68Z"6 U0 I96E"E 00 ILIT"T *U 00 JE6v 1 LD

*€l-  "yvE 10 32%0°1 20 32€0°1 10 3292°8 10 316€°¥ 10 301L°6 °0- 10 3225°% S0d *0SS

“T- ~09 TO-3€89~L 00 3989°%  (0-3J152°6 00 IFL0"Yy 00 3JZ5% ¢ *O 00 sV LEL)

“L1-  °9 10 31%0°1T 20 3%02°1 10 388.°8 10 3IEY0"€ 20 3IBLT°1 0 10 3ET8°Y SOd *0%S

*0- 19 T0-3688°9 00 3%55°6  10-3T10*6 00 IE9e~% 00 IvIl"T ~0 00 3FIS1 LELY

“21- 12 10 36€0°1 20 3T€S°T 10 3IT19€°6 10 306L°S 20 302%°1 0 10 3L62°S S0d °0€S

*0- Z9 T0-3260°9 00 36%6"9  10-399L°§ 00 I96L*¢ 00 3I62Y*¢ ~ ~~ 0 00 315"V ~ WA~
*8- K43 10 32€0°1 20 3€00°2 10 3996°6 20 3990°1 20 3969°1 "0 10 3906°S S04 °0ZS

0 “t9 TO-3E8E"G 00 JL69°L TO-32¢S~8 00 3IX9¥°Y 00 3I¥es°¢t 0 OO0 3BZS°Y 13k
*G- *0% 10 39€0°1 20 3619°Z 20 3660°T 20 3929°1 20 3210°Z "0 10 388s°9 S0d °01§

*0 *59 T0-3168*% 00 JTE0*6  TO-JITE*Y 00 I6IT*Y OO0 3966~~~ *0 00 3Ig¥%s"v ~— 13x
“H- *9% 10 3S€0°T 20 308€°€ 20 3I€2T1°1 20 360%°2 20 32L€°2 0 10 3ST¢°2 SOd °00§

*0 "9 T10-392%*% 10 3090°U  10-361T°¥ OO0 3I965°6 00 3I225°% 0 00 3E95Y EL)

*2z- * Qs 10 3S€0°T 20 366Z2°% 20 3281°1 20 36.2°¢ 20 3Z8L°2 *0 10 3110°8 SOd °*06%

"0 59 T0-3%80°% 10 3L%2 T 10-32%6°L 10 I9ET°T OO0 3JE9T1°% *0U- 00 32651 BEL)

*2- *€S 10 3%€0°T 20 366€°S 20 3262°T1 20 301€*y 20 3252°¢ *0 10 3TLu°8 SOd °08%

XVW 13 XVW ZV SIXV NIW STXV XVH yO¥yI 7 oY & YO¥¥3I X ~ X 130 OH¥  A*d INIT

S0 3659%9%5°% G0 3JV8896€L°€~ 90 J0688L10°¢ 20 JO000000°T YO 30000000°T 20 JOO00000°U Z0-36686666°% 00 3000u000°¢
G0 3%¥8669LZ2°H- S0 IZIBSG6T0°%- 90 3€269581°2 <20 30000000°1T 10 30000000°1 20 30000000°1 20-36666666°y OC 3000u000°€
op o 95 0

B :F B 0 000L000
Sz SA SX Z VWIOIS A VWIIS X VN9IS 100¥ VYNWOIS ¥ VWOIS
“0- “0- *6- *0- 00000°S 00008°LZ 00001°85- 90 3666601L£°9
*0- *0- *0- *0- 00000°% O00DL*9t O0U0T"BS- 90U 36666019
“0- °0- °0- °Cc- *0- 00000°s 0000€°2¢ 00005°29- 90 366660LE°9
7 130 A 130 X 130T 1008 137 ¥ 13T 13 NIW IV “gNO T d

SZ + ¥38 ¢ =*0ON NNY

1-73




G€ "ON NN¥ ¥OJd VIVA XYdVININAS 2¢€°T 2In3drg

Lt 69 10-3210°%¢ T0-3271"% 10-3I0T¢ T0-3%6t ¢t T0-300¢° ¢ 0= 10-3889"C T3A
°L °H9 10 3298°1 10 39%%°¢ 10 3¢05°¢€ 10 31e6°Y 10 3666°2 *0- 10 328C°¢ SOd °00L
133 1] TO=3TI8~ 1 TU-39%1°% TO=-3%80~ ¢ TO=38%7"¢ TO=3%989~¢ U= 10-39b69°C 3K
Y *G9 10 3616°1 10 318%°¢ 10 31L2°¢ 10 3020°¢ 10 3926°2 *0- 10 3ssi°¢ SO0d *069
veZl 41 T0=-3E95%°1 T0-3LH%5"Y 10-32907t 1U=38%°t T0=3107°"¢ 0 TO0=36T1"¢ RE I
4 °99 10 3€66°1 10 366%°¢ 10 30s0°¢ 10 3€%0°s 10 3106°2 *0- 10 381¢°¢ SOd 089
51 *0% T10-329¢°1 T0~-3I%C*S 10-37%0°¢ 10=-3¢10°%% T0=38%G "L O TU=3%5L77 LE L}
“1 *99 10 36L0°2 10 398¢°S 10 39%8°2 10 3600°*S 10 3268°2 *0- 10 3921°¢ SOd °019
() TS TO=380C"1 T0-37191°9 T0=32¢20t TO=3T8L™Y TO=30c0™% 0 TO=3t08 "¢ LE Y
1 °99 10 3181°2 10 38L2°¢ 10 3¢299°¢ 10 JL16°% 10 3916°2 ‘0- 10 IeEl¢ SOd °099
XVRA 13 XVW ZV~ SIXV NIW  STIXV XVW ¥09E3 7 HO9ET X goeeI X X 137a OHY A*d3InNTI

000G000

60 3656%009°S SO0 362L6506°€- 90 w¢wmmm~—.~ 10 30000000°€ 10 30000000°T 10 30000000°t 20-36666666°% 00 30000000°¢
SZ SA SX 7 VWIIS A VHOIS X VWOIS 100¥ VWOIS ¥ VWOIS
*0- *0- °0- *0- °0- 00000°S 00009°1c 0000L°t¥- 90 I66660L€°9
Y0~ g~ *0- U= 0= 00000°% g0008B*"IZ 00009"IS- 90 J656660LE"9
°0- *0- °0- *C- *0- 00000°¢s 0000L°9¢ 00009°LS- 90 366660LE°9
£ 130 X 130 X 130 1gde v3g g 130 Y13 NIW v ONOT R]

SJ4IHS 11V

113 =*0ON NNY

1-74




9¢ 'ON NNY ¥0Jd VIVd XAYVININAS €€°T 2an3rqg

‘6t 0l 10-366%°9 00 3%Te°T 00 3¢00°1 00 3690°71 10-3%12°L *0- T10-3I1s°8 T3A
°L *€9 10 3000°9 20 39LL1°1 20 3€91°1 20 3965°1 10 3008°6 *0- 20 3elv°1 SOd °00L
"9 3 10=-38II~S 00 302¢°T 00 30007 T 00 3TTO0°'T 0-30157% 0= T0-38%s7% T3IR
i *%9 10 3612°9 20 316L°1 20 3680°1 20 30€9°1 10 360L°6 *0- 20 3990°1 S0d °069
T4 *1s 10-3118°% 00 3TH%%°T 10-395676 00 3080°1 10-360676 *0 T0-3T715"9 REL)
*€ * 69 10 309%°9 20 388L°1 20 3210°1 20 3249°1 10 3529°6 *0- 20 38SG°1 SOd °089
ST ‘6% 10-3%971°% 00 J699°1 10-3tT6°6 00 3962°T1 00 30%T°T1 *0 10-3904°8 T3A
-1 “99 10 3e%L°9 20 389L°1 10 32%%°6 20 3%€9°1 10 3065°6 *0~- 20 3ZH0°1 SOd °*0L9
6 ‘0% 10-3¢29°¢ 00 3TI6 T 10-3718°6 00 3T 1 00 300t~ T 0 10-32¢8" ¥ IR
°1 *99 10 3€L0°L 20 39¢L°1 10 3528°8 20 3609°1 10 3LS9°6 *0- 20 3620°1 SOd °099
XVAd 13 XVW IV STXV NIW STXV XVW g0y 7 yoyy3 X 90¥¥3 X X 130 OH¥ A*d INWTL

G0 3I16€10%6°T

S0 366560856

90 3Je80%%sEt*c 2C I0000000°T 10 30000000 T 20 300000001

Z0-J6666666°Y

00 3J000u000°¢

S0 3656%009°S SO 35216S06°€- 90 3I5968€21°2 2C 30000000°T 10 30000000°1T 20 30000000°T 20-36666666°y 00 3I000U000°€E
0 9 66 S 0000000
SZ SA SX 7 VWIIS A VWOIS X VWOIS 100Y¥ VWOIS ¥ VWOIS
°0- *0- *0- *0- *0- 00000°Ss 00009°1¢ 00001 €y- 90 366660LE°9
*N- *0- *0- *0- *0- 00000°S 00008 "L 00009 IS= 90 3I66660Lt°9
*0- *0- *0- *0- *0- 00000°S 00002°9¢ 00009°L%~ 9C 366660LE°9
Z 130 A 130 X 130 1009 130 v 130 13 NIW IV ONOT

SAIHS 1Y 9¢

=*0ON NNV

1-75




(T 399US) L& *ON NNY ¥O0J VIVA AYVININNS ¥€°T eandtq

°€S- 662 00 32el°1 ¢0 3892°2 20 3196°1 20 3€Z9°1 10 321L°9 10 3006°1 10 3S94i°¢€ SO0d °06S
‘8z~ W y4 10-329%°1 00 3168°% 00 3216°¢ 00 39s5¢°s 00 39%1°7 90-3100"Y 00 3Itv"T 3R
°29- *Llc 00 32¢el°1 20 3e28°1 20 3€£99°1 20 3€50°1 10 30¢£9°9 10 3005°1 10 2ssi°¢€ SOd °08¢S
9¢- €8¢ 10-3%2879 00 3Tée*™y 00 FH5E°T 00 J6%8*¢ 00 38T 90-35%T*2 00 3€20"C 13K
*L9- *lne 00 3gel°1 20 390s°1 20 316€°1 10 3L1%°9 10 31€€E°9 10 3008°1 10 3099°¢ S04 "0LS
Shy- *682 10-3€5%°9 00 304T°¢ 00 39%9°¢ 00 J689°Z 00 3%%0°T ~~ 90-31680°T 00 3I2¢9°T  T13A

°99- ‘€ 00 3eel"1 20 3182°1 ¢0 3581°1 10 3¢e6L°€E 10 3066°S 10 300s°1 10 3s€¢°2 S0d “09¢

AS *682 10-3901°9 00 3TeT1°2 00 3¢26°1 00 31¢20°¢2 10-3€98“6 ' 20-3660°T 00 399¢°1 TIA

“€9- 4 00 3%€L°1 20 3LL1°1 20 3950°1 10 3LLL°2 10 3298°S 10 3006°1 10 3s66°1 SOd °0SS

(43 14 TO=30te" 9 UU JE55 ¢ 00 35871 U0 ITLT™T 00 30621 BU=IFTT"%— 00 3I0%c" 1 LEL]

“65- s 00 3%eL°1 20 3%02°1 20 36€0°1 10 38LlE"E 10 3192°9 10 3008°1 10 3tle°1 SO0d °0%S

A 1] T0-329L~9 U0 I8¢ 00 389¢"C [URET3-7 a4 00 JEE6-T I0-39%ZL~¢ 00 3B6%S"T ~ 1A

tES- *6€ Q0 3%el°1 20 398¢€°1 <0 3%e1°1 10 3LL1°s 10 398€°L 10 300s°1 10 3%91°2 S0d °0€S

M 95 T0-3LT8~Y 00 JIGT°S 00 J866°2 00 3JL08~E 007 3909¢ 90=-3T%0°¢= 00 2198”1 LEL]

*8Y- “hYy 00 3eel°1 ¢0 360L°1 20 3tre°1 10 36€0°8 10 3%61°6 10 300s°1 10 3s1s°2 s0d *02s

IZ= LA T0=3T161 L 00 JIGS 9 00 30057¢ 00 39t07% 00 J3¢ed e I0=3J8¢CE [ ) 94 EL)

“Zy- *8Y 00 3e€l°T 20 39s61°2 Z0 3ses°y 20 3002°1 20 3ss1°1 10 3006°1 10 38S6°¢ SGd *01s

HZ= 8% T0=3187L 00 351079 00 38T16°¢ 00 306¢"9 U0 JLEVE 90=3IHYT T 00 398¥°¢C LEL)

cle- °1s 00 32¢el°1 20 361L°¢ 20 3e8L°1 20 380L°1 20 39ev°1 10 300s°1 10 3%Sy°¢ sO0d °00s

12z~ 19 TO0-3%8% "8 00 37856 00 3162°% 00 3128~L 00 3T1S% %  90-38C¢Z~ 1= 00 35¢8°T AEL)

“E€ - “HS 00 32€L°1 20 3%6€°¢€ 20 32402 20 30€€°2 20 396L°1 10 300s°1 10 36L6°¢ SOd °06%

6T= 79 T0=38IC"6 T0 J0ET™T 00 JT99 % 00 J0U5"6 00 3L60™% JO=IFET €= 00 3I6LT ¢ LEL)

t62- °95 00 32eL°1 20 3181°% 20 390€°2 20 3190°€ 20 3901°2 10 300s°1 10 3128°% SO0d *08%
- 1= ey T0=3T66"6 T0 302e~1 00 3220°% 10 3TeT"1 00 368L"% S0=3%T0"1 00 3195°¢ LELY

*92- *8S 00 32€L°1 20 3101°¢s 20 3699°2 ¢0 3¢€26°¢ 20 326%°2 10 300s°1 10 3%L0°S SOd °*OLé

5T il 00 371107 LCBEIS 3 M 00 3¢8E"S 10 3EEe™1 00 30%5~9 90=-3L1%"Z= 00 3teb ¢ \EL]

"eZ- °09 00 3Je€L"1 20 3IEYT°9 20 30¢€8°2 ¢0 3906°% 20 3el6°C 10 300s°1 10 39€9°S S0d °09%

HT- 59 00 39511 T0 301 U0 JESFLS T0 3095~ T U0 309~ Z 90=309% " 1= 00 3J6EL"¥ LEL)

c0Z- 19 00 32¢€L°1 20 3yZeL 20 3180°¢ 20 3520°9 20 369¢°¢€ 10 3006°1 10 3%02°9 S0d °0S%

TET- 99 00 3I8ECTT TO 36E07¢ 00 3E0T™9 10 32781 00732928 90=38%Z°¥= 00 I6IL"% LEL)

°8l- °29 00 332¢eL°1 20 3869°8 ¢0 30%¢e°¢ 20 3e6C°L 20 3698°¢ 10 200s°1 10 3280°9 S0d *0%%
1T= 99 CU 3IHZE™T TU J¥He*¢ g0 "39%°9 10 360172 U0 309276 SU=I%%H*1=""00 ILTC"S EL)

‘91~ ‘€9 00 3eel°1l €0 3910°1 20 3886°¢ 20 382L°8 20 390%°% 10 300s6°1 10 30L4¢°L SOd *0ty
otT- LY gu 3919571 TU 38897 ¢ UU Jyte™y 0 399y~ 7 |S AN rA A S0=4%9% 1= 00 JFIL"S LEL)

*sT- 99 00 31eL°1 €0 3981°1 20 30€8°¢ €0 35€0°7 20 3966°% 10 3006°1 10 3896°L SOd °02%
vo- Y 00 3J0TS°T T0 IE60T™Y U0 ITIT"L 10 3B C 10 329T1°1 S0=3¢88"5=" 00 36%<"9 1IN

‘el °59 00 32¢L°1 €0 36Le°1 20 3190°% €0 3612°1 20 39%9°S 10 3006°1 10 358s°8 S0d *01y

g 89 00 3519°T1 10 J65%°¢E 00 JeT1%°L 107391t 10 J%0E~1 $0-3620°¢~ 00 38289 LEL)

*21- *99 00 3vel”1 €0 3866°1 ¢0 3862°Y €0 30€e%°1 20 3%9¢€°9 10 300s°1 10 P16 SOd °00%
L= 69 U0 J8IL™T 10 J901°% UU JE98B7L 10 Jt0v¥™t 10U JL9%°1 5U=35657%- U0 3H9% "L LE L)

“11- L9 00 32¢l°1 €0 36%8°1 20 3%25°Y €0 3TL9°1 20 3891°L 10 300s°1 10 3696°6 SOd °*06¢
L= oL 00 3E58™ T T0 I65L™% 00 300¢8 T0 32E%™% 10 IBE9~T SU-ITEd "S5~ 00 ITL1"¥ 1IN

*01-~ °89 00 31el°1 €0 3J0%1°2 20 3I9HL*y €0 3066°1 20 36.0°8 10 300s6°1 20 3ssu°1 SOd °08¢
"9~ oL 00 3J066"T TO J055"S 00 JtEs™H 10 J56T1°% TO 35881 S0=-3091°1 00 31967¥ TIR

‘6~ *89 00 3%el°1 €0 308%°2 20 3656°% €0 3Lz e 20 3IY11°6 10 3006°1 20 38Z1°1 S0d *0l¢
5= L {2 (17 4 T 30ES" Y UU J858°0 0 3Ty TY9 LLYE 15 A B4 SU=-IIT~¢="00 IVIv ¢ RELY

°8-~ *69 00 30€.°1 €0 3¢88°2 20 3891°% €0 3999°2 €0 32¢0°1 10 300s°1 20 3¢0¢°1 SOd “09Ff

XVR 13 XVWR ZV  SIXV NIW  SIXV XVW ~  30¥93 2  4d0¥93 X 90¥eI X X130 UHE K*d INTL

5 U 6E 25
€0 3IGLEHYSLH°6- G0 ILESEZBE T~ 90 32%0662L°1 2C-30000000°¢ 20-30000000°€ 20-30000000°€t 20-36666666°% 00 30000000°€
0 BTY = 5 0

Sz SA SX 7 VN9IS A VWIIS X VWOIS 100% VWIS ¥ VWOIS
°n- *0- 10 3000000CS°1 *0~ *0- 00000°S 000€€°2¢ 000S8°29- 90 366660LE°9
0=~ ~0~ 10 300000051 0= 0- 00000"% 0008BE™Ct UVUUIITZ9- 90 3656660LE"9
*9- *0- 10 30000006°1 °C- “0- 00000°S 0000€°2¢ 00029°29- 90 366660LE°9
Z 13T A 13T X 13T JLLICR. BN E 1¢) g 13U T3 NIW IvT TONUT 8

3sve ¥3g L€ ="ON NN¥

1-76




(Z 399US) L€ "ON NNY YOI VIVA XIVININAS € °T 0Indrg

3 "Ll 00 3216°2 10 3888°8 10 3600°1 10 384%9°8 10 3110°2  S0-308G6°1 10 38S2°1 T3A
L *08 00 JEel™1 €0 3E28°C 20 IVEE™S ~ €0 ITII*C 20 JIHL°% ~ YO 30051 2073262 T SOd “U&Y
"y *8L 00 39%2°2 10 3I%€9°9 00 36L%°6 10 369%°9 10 351%°1 90-38%€°2- 10 3€L0°1 I3A
6 *Z8 00 3J2EL"T €0 J6LT°Z 20 I261°% €0 ITEX*Z ~ 20 Is6T°¢ T0 3005°T 20 38817 ~ S04 “089
°G “6L 00 3600°2 10 3080°S 00 31l8°% 10 3296°% 10 3%10°1 $0-3L%1°%~- 00 I92¢°6 13A
o %] 00 J2¢L° T T0 J869°Y 20 JIT8YS €0 3099 1 20 JI80°C TO 30057 Z0 30%0°Y S04 019
°9 *08 00 366L°1 10 3666°¢ 00 3182°8 10 3248°€ 00 3I61E°L 90-3912°S~ 00 3€86°L 13A
2 g8 00 32¢EL°1 €0 J0€e° T 20 JIZ5*% €0 3I962°1 20 3062°1 YO 3005°Y T0 3826 S04 °09%9
] *18 00 3%19°1 10 3021°¢€ 00 301L°L 10 3€60°¢ 00 3%62°¢  90-3T11°¢ 00 3€€6°9 13A
51 *i8 00 32¢7°1 €0 32%0°1 Z0 3250%% €0 J0T0°Y 10 3111 T0 30061 10 FcSc"8 SO4 *089
*6 ~2z8 00 3A8%5°1 10 392%°2 00 3ILH1°2 10 3€2%°2 00 3I22ZB°E  90-322S°1 00 30€u°9 13A
*IT M 3] U0 I T Z0 315178 20 3T ¢0 JTCEL YO I6T0°% Y0 30051 10 IS~ L S04 “0%%
“11 “48 00 3662°1 10 3126°1 00 3865°9 10 3926°1 00 3264°2  90-3€81°1 00 3S%¢°S 13A
*1Z= *ZLZ 00 ITELY 70 J0E€*9 20 302E°E 20 38865 10 JITI9"E 10 3J005°T 1O ITI9°9 SUd 09
€1 1] 00 3491°1 10 3695°1 00 3%90°9 10 3826°1 00 3600°2 90-3¢68°1 00 3955°Y 13A
9= *GIZ 00 3JI°Y 20 3068°% 20 3I%96°2 20 J0TS"% 10 I9%L°*H 10 3005°1 TO 3985 S04 029
*ql *18 00 32%0°1 10 3%%2°1 00 32%5°¢ 10 3s502°1 00 3925°1 80-306L°9 00 36€6°€ 13A

T *Ct- 08¢ 00 3JCel°T 20 J09C°¢ t4o =LA & Ad4 Z0 30¢E°¢ T0 36085 Y0 3005°T YO 38805 S04 "O19
°81 “06 10-340€°6 00 386L°6 00 3820°G 00 306£°6 00 3692°1 90-386%°€ 00 2388¢°€ 3A
{2 “1877 700 32EL°T 20 3IL68*T 20 IZRI"C Z0 30IE2 T0 3%9%*9  TO J00S°T 10 316c~% — SOd 009
cgZ- "eLz 10~-301€°8 00 31€9°2 00 JETS°% 00 3681°L 00 3991°1 °0~ 00 3068°2 I3A

1-77




(T 399YS) 8¢ "ON NNY ¥MOJd VIVA AMVININAS S€°T 9anSig

c€6- °662 00 3¢eel°1 20 3692°2 20 3296°1 20 3%29°1 10 JISTL~9 10 3006°1 10 3Lyi°€ SOd °06S

*82- i1z 10-359%°1 00 I%58°¢ G0 3tlL6°E 00 365¢°¢ 00 3951°7 90-3100°T 00 3WEV~C 1IN
*Z9-~ *LIE 00 3eel°1 20 3%28°1 20 3€99°1 20 3450°1 10 3€€9°9 10 3006°1 10 3isi°¢€ $0d °08S

9t~ e8c T10-362879% 00 J%6e%% 00 I99¢™¢ 00 JT58°¢ 00 3%2T°T1 9035912 00 XG™T REL]

19~ “14¢ 00 3%elL°1 20 3106°1 20 386€°1 10 302%°9 10 3G€E°9 10 3006°1 10 3199°2 SOd *0is

Shh - *682 10-319%°9 00 32iT°¢ 00 36%9°2 00 3T69°27 00 36%0°Y 90-3180°1 00 395971 T3A
°99- °e 00 3%el°1 20 3882°1 20 3981°1 10 3s%6L°¢ 10 3€66°S 10 300s°1 10 39¢€¢°2 SOd *09s

*ly- ‘682 10-3811°9 00 3ce1~2 00 3126°1 00 322072 10-3288°6 10-3660°1 00 WI°T T3A
€9~ *0¢ 00 36€eL™1 20 38L1°1 20 3150°1 10 36LL°2 10 3598-°¢ 10 3008°1 10 3966°1 SOd *0ss

43 ¥5 TO=3E%E Y 00 3I955-¢ U0 I¥8L~T 00 320" ¢ V0 6T BO=3IYTT"¥= 00 IZ%~T REL)
‘65~ *1e 00 36€l°1 20 3s02°1 20 36€0°1 10 308¢€°¢€ 10 3492°9 10 300s8°1 10 3261 S0d °0%S
48 5% T0=3017L"9 00U 3%¥L7¢ 00U 3TZe~¢ 00 3I6%L°¢ 00 ISES T I0=39SL¢ 00 309%"1 AEL
“€s- “6€ Q0 3s€l°1 20 318€°1 20 3SET°T 10 3081°$ 10 368€°L 10 300s°1 10 3s91°2 S0d °0€S
UE~- 9% T0-3228"9Y 00 309T°S 00 3000°F ~ U0 360€°E 00 3209°¢ 90-31%0°2= 00 36¥8°1 LEL)
“8y- had 00 3vEL"1 20 301L°1 20 321€°1 10 3€40°8 10 3661°6 10 300s°1 10 391s%°¢ $0d °0¢s
2= 147 TO=3%6 1L UU309%"9 U0 3205t 00U 3I6E0°S 00 IFe¢T I0=382¢"t 00 3091°¢ TIK

*2y- °8y 00 3%eL°1 20 3861°2 20 39€s°1 20 3102°17 20 3961°1 10 300s°1 10 3096°2 SOd *01s

Y= 5% 10=368Z1~L OU J6T079 00 J616°¢ 00 3C6E~Y 00 368"t 90=3y¥1°2 00 398¥"2 YIA~—
‘le- °1s 00 3eeL"1 20 30¢L°2 20 348L°1 20 360L°1 20 39¢ev°1 10 300s°1 10 396%°¢ S04 °00S

2= TY T0=378%~% 00 JI%85"6 00 3862y VU 3IHLU"L 00 3eSy"y  90=3I8ZL°T= 00 I9Te°2 1IN
A °%S 00 3JE€L"1 20 3L6€°€ 20 3€40°2 20 3T1e€"2 20 3ysl°1 10 3005°1 10 3186°¢ SGd "06%

L 9 {U=30e 6 wIvet™T LLUE FA A B 4 UU3I9uUsTe 00 39605 90=3961 t= 00 3081°¢ LEL))

*62- *95 00 3e€L"1 Z0 36819 20 320€°-2 20 3890°€ 20 3L01°2 10 3005°1 10 3€2%°Y SOd *08%
AS €9 TO-3E66"6 10 302¢e" 1 00 JEC¢0"S T 3ITET" T 00 ITEL™S S0=3%T0°T 00 38%s°€ E LY
*9Z- *8s 00 3eeL*1 20 3€01°S 20 301s°2 20 3626°¢€ 20 3%6%°2 10 300s°1 10 PL0°S S0d °*OoLY
5T- 59 00 3ZZ0~T TU 32TEST 00 JEPE"S TO Jete™T VO ITHS9 90=3IT%*Z= 00 3I9es ¢t LEL)
*ee- *09 00 3I»eL°1 20 394%1°9 20 31¢8°2 20 3606°Y 20 3Ivi6°2 10 3008°1 10 3BE9°S SOd °09¢%
51- 12 U0 39511 TU 0T 00 IE5LS LV 184 2 | 003297 9U=309% " 1= 00 30%¢c"¥ LEL]
°02- *19 00 3€€l°1 20 382€°L 20 3680°¢ 20 3820°9 20 31Le"€ 10 3008°1 10 320¢*9 SOd *0s%
. 3 & 99 U0 38EC”T TO 36807 00 JE0T*Y TO L1811 00 3¢9~ 9 90-38%¢ 8- 00 I0IL"Y TIA
*81~ *29 00 3¢el°1 20 3299°8 20 324¢€°¢€ 20 3162°L 20 3198°¢ 10 300s°1 10 398.°9 SOd “0%Y
1= 99 00 3%2e~1 0 3IvHe~e 00 32959 10 30TT°C 00 329¢°6 S0=39¥%"T= 00 382C"S RE L)
‘91~ ‘€9 00 3egL°Y €0 32101 20 3685°¢€ 20 32¢eL°8 20 3809y 10 300s°1 10 3eic°L SOd 0ty
oT= 9 U0 35151 TO3IE69~C LU 08 Aty 1O 395% ¢ T0 31e0™1 SU=3895T= 00 3615 LEL)
°g1- 59 00 32€L°1 €0 3L81°1 20 32¢8°€ €0 39€0°V 20 1666°Y 10 3006°Y 10 ¥k L6°2L S0d °02%
6— 89 oU ITTI5°T 10 3%60°¢ 00 3ITIT"Z TO 36292 0 32911 S0-3288°5= 00 30%C"9 TIN
*el- °59 00 32¢L°1 €0 36l€°1 20 3690°% €0 3022°1 20 38%9°¢ 10 3005°1 10 306s°8 SOd °01%
8= B8Y (IO L A | TUI0VISE 00 361572 T0 ILLTE 10 3%0e™1 $0=3620°C= 00 36289 LELY
*21- *99 00 32€L°1 €0 3666°1 20 300€°*H €0 30€%°1 20 319€°9 10 3006°1 10 3L12°6 S0d “00%
= 134 U0 I8CLT TO 3ZUT% 00 JEvE™~7 TO 3508 ¢ LLE7A A A SO0=3%6% %= 00 3999 TIX
‘11~ *L9 00 32€L°1 €0 3068°1 20 3926°*% €0 3219°1 20 3ITLT°L 10 3006°1 10 3628°6 S0d °06¢
~I= 0L UU 355871 10 30975 00 310" TO JEEY"Y 1038591 S0=-3Te6"5~ 00 JeL1°9 LEL)
01~ *89 00 3veL°1 €0 31%1°2 20 3i%L°Y €0 31s6°1 20 36L0°8 10 3008 1 20 3964u°1 SOd 08¢
Yg= 0z 00 3066° T LUBE 14336 U0 JEES"¥ TO JLET™S TO 3588~ T SU=3091™"1 00 36959 LELY
*6~ *89 00 3egL°1l €0 318%°2 20 3296°% €0 38L2°2 20 3611°6 10 300S8°1 20 3621°1 S0d *0L€
5= TZ U0 J05 T TU32ES™Y VU 36589 TO-32% 1Y T 31912 SU=3¥IT"Z= 00 39L8 6 LEL]
‘8- °69 00 362L1°1 €0 3%88°¢ 20 3T1L1°s €0 3999°2 €0 3€€0°X 10 3006°1 20 390¢°1 SGd *09¢
XVW T3 XVW IV SIXV NIW STXV XVW R:102:}: £ I 4 TY0¥EI A H0¥¥I X X 130 OHY A*d INTI

€0 FZEBSISTTS= SU JIVBUBSE"C—- 90 IBEIeLIL~T 1CT=30000000™"T 10=30000000"1 TO=30000000°T 20=36566666°¥% 00 30000000°¢
€0 3GLEYSLY 6- SO 3L€G€28E°2- 90 3IZH0652L°1 10-30000000°T 10-30000000°1T 10-30000000°1 2Z0-36666666°% 00 30000000°€E

YU IZTR0IBH T SU BT C= 90 JIVIGIELT TCT=30000000™ T T0=30000000™T TO=30000000T C0=3J56566665 ¥ 0U 3IUUTUO00"E

Sz SA SX 7 VWIIS A VHWOIS X VWOIS 100Y¥ VWOIS ¥ VHOIS
*0- *0- 10 3000000S°*1 *0- *0- 00000°S 000€€*Z€ 00068°29- 90 366660L£°9
*0- 0= 10 3000C0CS™1T U= Y0="00000"% 0008e "2t UU00LILI"CY—= YU J666607IE"Y
*0- *0- 10 3000000s°1 *0- *0- 00000°S 0000€°2¢ 000Z9°29- 9C 3660660L€°9
7 13T A 130 X 130 1008 T30 ¥ 130 TINIW vy INCT 3

3sve ¥38 @€  =°ON NNY

1-78




(2 399Yg) 8¢ "ON NNY¥ ¥YOJ VIVA XHUVININAS ¢¢€°T 9andrg

‘€ *LL 00 3s1s°2 10 3168°8 10 3600°1 10 32%9°8 10 3210°2 $0-3086°1 10 365¢°1 I3A
*I *o8 00 39T €0 I8¢ Z0 3H85°S €0 JETITT 20 F&HL™y 10 30051 Z0 JE6¢cT S04 7069 -
s *8L 00 39%2°¢ 10 39€9°9 00 308%°6 10 IT1Ly"9 10 391%°1 90-384€°2~- 10 3ele°1 T3A
*6 k4] 00 3EELT €0 30081°C 20 3%6T°S €0 3EET"¢ ¢0 IF6T7E T0O 30051 2¢O JFBSIT S04 “089 -
°S *6L 00 3600°2 10 3280°9 00 38l8°8 10 3%96°% 10 34%10°1 S0-3ILYT1*y- 00 3ABZc°6 13A
°9 °08 00 3008°1 10 3096°¢ 00 3882°8 10 3eL8°€ 00 322€°L 90-3912°5- 00 3s86°L 13A
—— ¢ 00 3CEI° T CU ITEE T 20 3625 % €U II6Z°T 20 36T c S
°8 *18 00 3%19°1 10 3121°¢ 00 311L°L 10 3%60°¢ 00 3962°S 90-3T11°€ 00 39¢6°9 13A
°6 *Z8 00 389%°1 10 3LL9°2 00 3891°L 10 3€2%°2 00 3%28°¢ 90-3426°1 00 32¢v°9 T3A
M3 M) 00 3JEEl Y cU d9%17% ¢0 J5H9°t [AELT4: M A 10 J1C0°Y TO 30051 TO 359" L S0d "0%9
11 98 00 3662°1 10 32i6°1 00 3009°9 10 3L126°1 00 38sL°2 90-3¢81°1 00 394%¢°S 13A
*et °s8 00 3991°1 10 3696°1 00 3590°9 10 3826%°1 00 3010°2 90-3€68°1 00 3565°Y 13A
———gg=———%I7 U0 3¢t 20 3T6E" %5 20U 3996 7 20 32155 10 38%L~% 10 J005~1 YU 3I28°S — —SUd 0Ty
*sl *L8 00 324%0°1 10 3s%2°1 00 3€HS°S 10 3s02°Y 00 392s°1 80-306L°9 00 30%6°¢ 13A
TTTTTYZE= Y09 U0 JEELCT 20 39T ¢0 J6TYTZ 20U 32287 1U 32T18°% 10 3005 T 10 LU S04 o1y
°81 *06 10-390€°6 00 3208°6 00 J0€0°9S 00 3%6€°6 00 3592°1 90-386%°¢€ 00 368¢°€ 13A

————g%——T§7 U0 3TCL T 20 3668 72U JEEZ 7 20 IVLE T 10 I[YFTY 10U 3005 T 10 JEEETY —SUI 00—
“€Z- "eLZ 10-3¢1€°8 00 3%€9°L 00 34%15°% 00 3261°L 00 3991°1 "0~ 00 3168°2 I3A

1-79




6€ "ON NN¥ ¥OJ VLVA AYVININAS 9€°T 9anSra

* 0% °oL 00 3ev6°1 00 3i1c26°¢ 00 3900°¢ N0 3061°¢ 00 32s1°¢ °0- 00 3eHya*¢ 13A
°L ‘€9 20 366L°1 ¢0 381¢°s 20 3i8%°¢ 20 3%LL*Y 20 36t6°¢ ‘0- <20 371c°¢e S0d *002
°9¢ *6% 00 362.°1 00 3ev6°€ 00 3€66°2 Q0 3H10°¢ 00 314Hs*2 *0- 00 3%s8s°2 13A
4 *H9 20 3098°1 20 369¢°S 20 3662°¢ 20 3J6l8°y 20 3216°¢ *0- <20 3261°¢ SOd *069
T4 *1s 00 3%6%°1 00 320¢°+% 00 3086°¢ 00 3L1c°¢ 00 3196°¢ ‘0 00 3I1ila"2 T13A
‘e *59 20 3ec6°1 20 3lse°s 20 36€0°¢ 20 IL16°% 20 3988°¢ *0- <20 3091°¢ S0d *089
*G1 6% 00 36c2°1 00 3686°% 00 3896°¢ 00 3gHiL"€ 00 360%°€ *0 00 38632 I3A
°1 *99 Z0 3810°¢ ¢0 386¢2°¢ 20 3Jte8*¢ 20 3%68°Y 20 3918°¢ *0- <0 IIcei°E SOd *019
‘6 *0s 00 3si0°1 00 3868°S 00 3966°¢ 00 3L1s5°% 00 3JeBB°¢ ‘0 00 3Isev°c 13A
°1 *99 ¢0 3L11°2 20 3¢02°S 20 3I9%9°*2 20 3028°% 20 3¢968°2 0~ <20 328u°¢t SOd *099
XVW 13 XVW ZV  SIXV NIW SIXV XVNW yoyu3 7 40u¥3 A ¥0d¥3 X X 130 OHy Atd 3WIL

G0 316£L056°1 SO 36656085°6— 90 3e8O%%SE€°t 20 30000000°€ 10 30000000°1 20 30000000°€ 20-36666666°7 00 30000000°€E

S0 3666%009°¢ S0 362L6S06°¢c- 90 IH998¢2T1°2 20 30000000°¢ 10 3I0000000°T 20 30000000°t <Z0-36666666°% 00 3000u000°€
S0 3962082¢2°%- S0 396620L1°%H- 90 3296€L22°2 20 30000000°€¢ 10 3I0000000°T 20 30000000°€ 20-36666666°% 00 3000,000°¢

S SA SX 7 VWOIS A VWOIS X VWOIS 100Y VWOIS d VWOIS
*0- ‘0- °0- °0- *0- 00000°s 00009°Tc 0000L°€v— 90 J66660L€°9
*0- *0- *0- °0- *0- 00000°¢S 00008°LZ 00009°ls5~ 90 366660L£°9
*0- *0- *0- *0- °0- 00000°¢ 0000L°9¢ 00009°ls- 90 366660L€°9
Z 130 A 130 X 13a 100¥ 130 ¥ 334 13 NIW AA *INDT ]

- . — SJdTAS 11§ 6€  ="ON NNy

1-84




0% "ON NNY 404 VIVd XUVININAS L€°T ean3dig

° Yy A 00 391%°9 10 380¢°1 10 3200°1 10 3€90°1 20 3691°L ‘0~ 00 32L%°8 13A
*L ‘€9 20 3186°6¢ €0 3211 €0 3291°1 €0 31661 20 3%6L°6 *0- €0 ITLL°T S0d *00L
*9¢ °65 00 3LvL°s 10 3IyTe1 00 3¢l6°6 10 3%00°1 00 399%°8 *0- 00 320.°8 T3A
g7 RO TO AL6T9 €0 388L7T €0 3SBOCT €0 3929°T 207350776 T 0T €0 359L°T S04 069
T4 *1s 00 32v8°*y 10 3eeH°1 00 3Tf6°6 10 3120°1 00 3998°6 0 00 3I¥9u°8 13A
¢ 69 Z0 3Tv% 97 €0 368L°T €0 3210°T T €0736€9°T 20 312976 T *0= €0 3.6u°T S04 ‘089
61 6y 00 34214 10 3199°1 00 3168°6 10 3842°1 10 39¢1°1 *0 00 394v°8 AEL
‘1 99 ¢0 3%2L°9 €0 399.L°T 20 3IEv°h €0 3T1e9°T1 20 368576 0~ €0 FuHyT1 SO0d °0.9
‘6 05 00 308S°€ 10 3596°1 00 3258°6 10 3505°1 10 3962°1 0 00 38Lc°8  13A
1 99 7720 3ES0TL €0 IvELTT 20 3028°8 €0 3909°T 20 3169°6 T T Y0- €0 ALZLT S04 099
XVa 13 XVW 2V SIXV NIW SIXV XVvW ¥y0y¥3 7 you¥3 A ¥oyd3 X X 134 OHa A‘d 3WIL
G0 316€L086°T1 S0 36656085°6- 90 IEBOYHSE*E €9 I0000020°T 10 30000000°T €0 I0000000°T 20-3666€666°y 00 3C00,.000°¢
G0 I666%009°9 60 I5216506°E- 90 IHIGEELT1°¢ €9 IN0000N0-T 10 3J0000000°T €0 3ID000000°1 20-36666666°7 00 30000000°¢
60 3952082279~ S0 3I¥66Z0L1°H— 90 3L95€L22°Z €0 3I0000000°T IO 3INCO0C000°T €0 20000000°T Z0-36666666°7 00 30004000°¢
ST T T sk T TS T T T vwels T TATYWSTS T X VWSTS T 100 VWIS T o VLIS T
e £ ¥ A T YaL 000507 T 000090 1€ 0000L*Ew= 90 366660L€°9
*0- °0- °0- *0- °0- 00000°¢g 00008°L2 00009°Ls- 90 3660501l€°9
°0- *o- *0- *0- *3-"006030%¢ 0000Z79¢ 00009°Ia~ 90 3660660L€°9
7 1330 A 13a X 13a 100y¥ 130 ¥ 13a 13 NIW “iv1 *9NIT U -

SAIHS 1Y o%”

1-81




T¥ ‘ON NNY HOd VIVd AYVININAS 8€°T 9aIn3rg

*82 69 10-3T€€°2  10-3210°G  10-3609°€  10-3.2%°%  10-39LL°2 T0-  10-3HTe€ 13A
I *G9 10 3286°1 10 3%80°6¢ 10 3II9°¢ 10 3€92°% 10 3200°¢ 0~ 10 3Lv ¢ S04 "00Z
"%Z 29 10-3€82°2  10-3€%0°S  10-3€26°¢  10-322¢°%  10-3811°€ *0-  10-3%2.°€ 3A
°y ‘99 TC 39%0°2 10 3218°6¢ 10 3tew* e 10 JLye™G "T1073020°¢ ~ 77 C0- VO FIGHuTE S04 069
L1 96 10-3261°2  10-316€°6  10-3L%%°¢  10-3%6%°%  10-3L0S°E ‘0 10-309:¢°¢ I3A
A 59 10 3€21°2 10 36LL4°6 10 3002°€ 10 319¢*6¢ 10 3e%0°¢ 7 “0- 10 deOv¢  S0d 089
*11 ka 10-3020°2  10-3920°9  10-3LL€°€  10-3%26°%  19-36€6°¢ *0  10-351%°€ 13A
1 19 TC 3612¥2 10 3%69°% 17 3986°2 10 311€°¢ 10 3IGeo ¢ *0- 10 3IG.°¢ SO0d 079
8 €S 10¢-3606°1  10-3288°9  10-361€°¢  10-35856°6¢  10-3614°Y *0  10-366%°¢ T3A
1 °L9 10 3%2e°2 107 31Ls°G 10 I$6L°2 10 3A0Z*¢ "T0 9€90°¢ —~ ~77TFH= 10 32T "€ S0d *099
XVW T3 XVW 2V SIXV NIW SIXV XVW ¥ouul 7 ¥IyU1 A ¥0UY3I X [ EL OHu A*d 3WIL
60 L6ELOSH T SO TJ6656CBG°6- 90 3I£80¥y%6E°¢ T2 30C00070°€ 10 30000C0N*T 10 30000000°€ 10-3000000S°1 10 30000000°1
S0 3656%009°G G0 3IGTL6G06 - 90 3%968e21°¢ 17 30000000°¢ 10 3I0000000°T 10 30000000°€ 10-30000005°T 10 30005000°1
G0 39620822°%- SO AY66Z0L1°%- 90 3L9S€L22°2 10 30000070°¢t 10 3000000N°1 10 302000C0°€ T10-30000005°1 10 30000000°1
Y 2 N S A 17 £ S 2110 £ T 1050 £ Vo £ 77153 & VI 1) § S
Tt To- T c0- I e © T T*L-700030°6 T 00009°T¢  0000L7Ev- 90 J66660LE°9
“n- *0- *0- *0- *0- 0000C°S  00008°LZ 00009°Lla- 90 366060LE°9
*0- “0- *o- 0= “0-00CJ0°¢ 00001 9¢ 00009 La- 90 J66L60LE 9
7 13a A 130 X 130 100¥ 130 ¥ 130 *13 NIW LA L Y
e /e T ST T T T UUUSATHS T 1% T =CDN NNW

1-82




g% ON NNY 404 VIVAd AYVININAS 6€°T 2an3rg

*g¢ =0l 10-3509°9 00 3EHe°1 00 21272°1 00 390T1°1 10-3646°1 *0- 10-316.°8 13A
L €9 10 31%0°9 20 3I8L°1 20 3891°1 20 190971 10 36%8°6 *0- ¢0 1614°1 S04 -00L
a3 *65 10-3986°S GO 38%E°1 00 3¥12°1 00 3150°1 10-3169°8 %0~ 10-398.°8  1¥3A
Yy 49 10 3162°9 20 3208°1 20 3060°1 20 31%9°1 10 3%6L°6  TTTTF0-Z0 3L .1 Sad *069
42 4 10-39€1°S 00 389%°1 00 3R00°1 00 3911°1 00 3%00°1 *0  10-3g9s°8 134
i3 *69 10 3206°9 20 2861°1 20 3210°1 70 32¢9°1 10 3699°*6 7 *0- 20 319,771 d *089
*s1 *nNe 1C-30S%°% 00 3%69°1 00 32006°1 00 3881 00 3€s1°1 0 10-3286°8 13A
°1 °99 10 318L°9 26 38L7°1 1C 368%°6 20 a%H99°1 1C 3%€9°6 *0- 20 38%u-1 SOd 0.9
‘6 *Ng 10-3626°¢ 00 3166°1 10-3696°6 00 30461 N0 IETe"1 *0 10-31%1°6 13A
°1 *99 10 361172 20 36%L°T 10 3698°g  '2073819°1 10 306 TR0 - 20 3veutt S0d °099
XVW 13 XYW 2V SIXV NIW  SIXV XVW YOWHI 7 WOH¥I A _40YY3 ¥ X 130 OHud A‘d INIL
S0 326£L066°1 G0 16666085°6— 90 3E€80YYSE"€ 20 3000C020°T T0 3J000000C°T 20 3I0O00000°T T10-30000005°1T 10O 3000,000°1
60 3656%009°G GO 3G2L6G06°€—- 90 399GBEZ1°Z <0 30000000°1 10 3000C0N00°T ¢0 30000000°T 10-37000006°t 10 3000,000°1
S0 3962082Z2°%- SO IY6620L1°%- 90 IL9YS€L22°Z 20 30000000°1 T0 3IN00000C°T 20 307C00600°1 10-30000005°1 10 30004000°1
S7 SA SX TUTUTTTVROIS T T AT YRATS T T T XYW TS 100y VWOTS U YWUIS
- T T “0-" 9= o CO- T T T T TR D=T00090%G T 0000971 00000t v- 90 366660LE°9
“0- 0~ "0~ *0- *0- 00000°¢ 00008°22 00009°Lu- 90 366L6ILE"9
- *0- “0- “0- 0= 00C30°% 0C00L°9€ 00009°La- 90 366L60LE°9
I 2 E L A 7310 X 330 10a¥ 130 ¥ 730 *713 NTW *1v *INIT b
T T o T T T TS dIAS T T2 T =°0N NN

1-83




€7 ON NN¥ Y04 VIVA XYVININAS 0%°T m.ﬁ.rwﬁh

*8¢t *aL 17-3486°1 10-364%0°% 10-3%17°¢ 10-36%¢€°¢ 10-3%22°2 “0- 10-31%9°2 13A
*L *e9 10 3218°1 10 309¢°5 10 3605°¢ 10 J618°%% 10 J%s6°2 *0- 10 3BEc”€ S04 *00L
*he °6S 10-3¢90°% 10-3260°¢ 10-3641°¢ 10-3909°2 *0- 10-326%°2 13A
2 *99 C 10 3s0%*6 T T0 3IVLZFE 10 32267% 10 39¢6°¢ *0- 10 391c¢c”¢e SOd *069
24 *Z2s 19-32¢€0°¢ 10-36l¢e°¢ 10-3023°¢ Y 10-39L9°2 13A

N “E *69 g 10 3060°¢ 10 31¢6°y 7~ 10 31C6°¢ *0- 10 3¢8i°¢ S04 *089
41 °1s 10-366¢€° 1 10-3860°6 10-3¢10°¢€ 10-3688°¢ 10-369%°¢ ‘0 10-3¢t1c2 13A
°1 *99 10 39¢0°¢ 10 3¥ee”s 10 39%8°¢ 10 32¢€6°% 10 306872 "0~ 10 3e%1°¢ SOd *0LS
*6 *0s 130-3102°1 10-3200°9 10-3966°2 10-31€9°% 10-34%4%56°¢ ‘0 10-3€e9¢L°2 T3A
°1 *99 10 39¢1°¢ T0 39¢eé°¢ 10 3099°¢ 10 3558°% 10 3116°¢ 0~ 10 3e0t°¢ S0d *099
XVW T3 XVYW 7V SIXV NIW SIXV XVW youy3l 7 H0¥Y¥3d A ¥oyy3d X X 130 OHu A‘d 3IAI1L

60 316€1066°T G0 J66SH08S°6-—

90 3£80%¥H»Sc°¢ 10 30000000°€ OO0 3000000C°¢

10 30200000°¢

20-36666666°Y

00 30000000°¢

S0 36565009°G G0 I5216506° €~
S0 39520822°%- SU 3%6620L1°%-

T0 30000070°¢
10 30000000°€

00 A00000C0D°E
00 300000C0°¢C

90 3%9¢8eli*Z
90 3L196tLl72°2

10 30200000°¢
10 30000000°¢

C0-36666666°Y
20-36666666°Y

00 30000000°¢
00 30000000°€¢

R Y S S 7 VWOTS A VASTST X VWOTS 1004 VWSTS ¥ VWOIS
, T 0- o= T T TR T T TR e=- T T T TR 00000767 00009 1€ D000L€v- 90 3666601€°9
| 0- *0- *0- *0- *N- 0C000"S  00008°22 00009°is~ 90 366660LE°9
o- “0- - 0 *0- 00600°6  0O0JL 9€ 00009 Lu— 90 366c60L€°9
e . XM\a ey aza o ¥ 3t NIe TV "ONDT ¢
T T T T e T SdTHS 7Y €%  ="0ON Nn¥

1-84




77 °ON NNY¥ ¥0Jd VIVA XUVININAS TF°T 9In31g

°e °18 10-3218°1 00 3¢1i°2 10-3655°9 00 3119°2 10-3699° 4 0~ 10-3%€s°9 I3A

*ly- *sLe 10 32¢8°1 10 39L%°9 10 399¢°¢ 10 39¢6%°¢ 10 38%2°¢ *0- 10 3L9v°¢ SO0d °00L

4 *G8 10-3421°2 00 3280°2 10-3906°9 00 30L0°¢ 10-3660°¢ °0 10-31%5°9 J13A

"66- *sLe 10 3%2L-1 10 39%2°¢ 10 3989°% 10 3e2v°¢ 10 36¢%°2 *0- TO0 360vu°E S0d *069

‘9 °o6 10-39%L°2 00 3256s°1 10-365%°9 00 39%s°1 10~-39€0°¢ °0 10-396%°9 13A

*99- *GsLe 10 36941 10 368%°% 10 3821°% 10 308¢2°2 10 3t12s°2 *0- 10 3Je¥s°e S0d *089

11— *qLe 10-31€9°¢ 00 3021°1 10-391%°9 00 3860°1 10-3¢s2°Y °0 10-316c°9 13A

*69- V¥4 10 329%°1 10 3918°¢ 10 3%09°¢ 10 3296°1 10 32vs°2 *0~ 10 362%°2 SOd °0L9

r2e- ‘1.2 10-34%6L°% 10-3L4%2°8 10-3LL€°9 10-3€L6°%L 10-3268°¢ °0 10-362c°9 13A

*oL- *262 10 3.69°1 10 3%92°¢ 10 3621°¢ 10 3211°2 10 38s6°2 *0- 10 319%°2 S0d °099

T4 "6t 10-361G6°4% 10-3018°8 10-3¢%€*9 10-31€€°9 10-3186°2L *0 10-336¢°9 13A

“1y- *21 10 3616°1 10 3916°2 10 3914°2 10 3L¢e2°2 10 3%99°2 0= 10 321v°2 S04 *0s9

*11 14 10-398¢€°¢ 00 3T161°1 10-341¢€°9 10-3180°8 10-3€0€°6 ‘0 10-3%0c 9 13A

“s1- *1e 10 3620°¢ 10 39y91°¢ 10. 360%°2 10 32¢2°2 10 3126°¢ *0- 10 32Llvw°*? S0d *0%9

°9 A 10-3¢09°2 00 3066°1 10-3¢€62°9, 00 3091°1 00 3¢1T°1 *0 10-316°9 I3A

*9- *2c 10 3126°1 10 30iL°¢ 10 3Is%92°¢ 10 3sL2°2 10 3%ss6°¢ °0- 10 392s-°2 SO0d °0¢€9

*Yy °1s 10-3011°2 00 31s0°2 10-3182°9 00 326s°1 00 350e°1 0~ 10-30%%°9 13A

‘1~ *8¢ 10 3%92°1 10 3226°% 10 3%62°2 10 369.°2 T0 3sev°*y *0 10 3%69°¢ S0d °029

b *Hs 10-3662°1 00 31ls°2 10-3622°9 00 3I280°2 00 3I%1s6°1 *0- T10-3cls°*9 13A

*1 “he 10 3%99°1 10 3069°9 10 31ev° 2 10 I210°% 10 3%09°¢ *0 10 310u°€ S04 *019

‘e ‘LS 10-3766°1 00 3861°¢ 10-39L2°9 00 3%€9°2 00 394L°1 "0- 10-356.°9 13A

*Z ‘0 10 3809°1 10 30¢e1°6 10 36%L°¢ 10 3800°9 10 3€90°¢L *0 10 302%°¢ SOd °009

4 *6S 10-365%°1 00 3J6c8°¢ 10-3%482°9 00 3€92°¢ 00 34%00°2 o °0- 10-3¢60L°9 13A

ce *Gy 10 36L6°1 20 3622°1 10 3¢51°¢ 10 381L°8 10 388L°8 ‘0 10 3:¢Zb°¢ S0d *06¢

°Z °09 10-381¢"1 00 3809°% 10-320€°9 0C 3166°¢ 00 3e0e°2 “0- 10-326c°L 13A

3 *8Y 10 329¢°1 ¢0 3¢29°1 10 3%Z29°¢ ¢0 IL1c°1 20 3¢80°1 °0 10 368%°% S0d °08¢

°Z °19 10-3s¢€¢e°1 00 31¢€s°S 10-32¢€°9 00 3158°% 00 39¢9°2 *0- 10-329vy°L 13A

°t *1s 10 3696°1 ¢0 3901°2 10 38e1*% 20 3s%9°1 20 312¢e°1 °0 10 3904°s S0d °0Ls

4 *29 10-312¢€°1 00 3L%9°9 10-318¢*9 00 3888°¢ 00 3180°¢ °0- 10-3i1i°8 I3A

‘e 41 10 319s°1 20 3£69°2 10 3¢289°Y 20 30L1**2 20 3009°1 *0 10 30LL°S SO0d °09s

4 ‘€9 10-32¢¢€°1 00 3%20°8 10-3L6%°9 00 3191°¢ 00 3609°¢ °*0- 10-326v°8 13A

x4 *9¢ 10 3216°1 ¢0 390%°¢ 10 38%2°¢ 20 3118°¢ 20 39¢6°1 ‘0 10 3>L9°9 S0d *0s¢

°Z *H9 10-329¢°1 00 399L°6 10-3946°9 00 328.L°8 00 3192°% *0- 10-320c°6 13A

*Z *LS 10 38L6°1 ¢0 3sL2°*% 10 3ve8*s 20 396%°¢ 20 3I21¢e°¢ *0 10 ILEcl S0d *0%S

XYW 13 XVW ZV  SIXV NIW SIXV XVW 4oud3 7 ¥0du3 A J0UY3I X X 73a OHa A‘d 3JWIL
S0 3IHve€€06°T SO0 31814098°S- 90 36628%99°2 10 30000000°€ 10 I0000000°T 10 30000000°€ 20-36666666°y 00 30000000°¢
60 3G6c6H1es*t S0 3Lely%1e°%- 90 3090%L12°Z 10 30000000°¢€ 30000000°T 10 30000000°¢ (20-36666666°% 00 3000u000°¢

60 3IB2009TT1°1- GO 3I2TLZ2I6E"H-

90 3615912€°2

10 30000000°¢

10 30000000°1

10 30000000°¢

C0-36666666°Y%

00 30000L000°€

Sz SA SX 7 VWIIS A VWOIS X VWIIS 100Y¥ VWOIS ¥ VWOIS
0~ *0- *0- ‘0~ *0~ 00000°¢ 00006°T€ 00000°25- 90 366660LE°9
*0- °0- *0- *0- *0- 00000°s 0000862 00002°9s- 90 366060L€°9
0~ *0- °0- *0- *0~- 00000°¢ 00000°%t 00002°9u- 90 366660LE€E°9
7 130 A 130 X 134 104d 130 ¥ 130 °73 NIW LA “9NGT y
SAIHS 1Y %% =°0ON NNY

|
|

1-85




S¥ "ON NNY 4OJd VIVA AYVININAS

2% 1 9andrg

3 *18 10-3862°¢ 00 3100°6 00 39¢1°2 00 3188°8 00 32¢5°1 °0- 00 3J19:1°2 T13A
ey - Tx4 10 3000°9 ¢0 3ILe1°? 20 31H%1*1 ¢ JeBL®T 10 318v°1 *0- 20 35077 S0d *001
*y ‘68 10-36%%°9 00 3616°9 00 3Iv21°2 00 3118°9 10-3219°6 °0 00 31112 13A
*09- *6Le 10 3Z%e°¢ ¢0 3Jeel*t ¢0 3666°1 20 3980°1 10 3090°8 °0- TO 39Z9°%6 S0d *069
‘9 *06’ 10+3202°8 00 39s1°¢ 00 3¥T1°2 00 3sel*s 10-3%12°6 °0 00 9elv°? I3A
‘L9~ *Hic 10 3694°€ 720 32I%*1 20 369¢°T 10 376979 10 3Z¢e°8 *0- 10 36971 SO0d *089
‘11— *LLe 00 3960°1 00 3L0L°€ 00 3601°2 00 3T€9°¢ 00 3L2¢°1 *0 00 3S5%u°2 13A
‘0L~ *LLe 10 3687.°¢ ¢0 3092°1 ¢0 3e6l°1 10 3%TL°*s 10 Je8E™8 *0~ TO 3e0%*L S0d 019
*2€- °9L2 00 3€9%°1 00 3889°2 00 3.60°2 00 3844°2 00 3€98°1 Y 00 382v°2 13A
*ZlL- ‘g6 10 3658°% 20 3GL0°T 20 32€0°1 10 32€4°9 10 30Lc°8 *0- 10 36tci’Z S0d *099
c6c *le 00 32¢%°1 00 3é68L°2 00 3680°2 00 3666°1 00 36242 ‘0 00 302u°2 I3A
‘b= *al 10 3108°¢ 10 3€85°6 10 3%16°8 10 32€0°1 10 3219°8 °0- 10 Jc8s°L S04 *059
*21 *6¢ 00 3%90°1 00 3l8L°¢ 00 3280°2 00 3606°2 00 3010°¢ °0 00 312u°2 13A
AL ‘el 10 392t °9 20 3610°1 10 3J1e8°4L 10 3I821°L 10 396%°6 *0- TO0 3F6pu’l S$S0d °0%9
*2 A 10-3050°8 00 3660°9 00 32,0°2 00 30L9°¢ 00 3119°¢ °0 00 31ev°2 LEL)
‘8- ‘el 10 38%0°9 20 3s02°1 10 3012°12 10 319¢°L 20 30¢eT°1 0~ T0 39¢eu°8 SOd *0€9
‘S *as 10-390%°9 00 3919°9 00 32L0°2 00 3001°S 00 36%2°% ‘0~ 00 3JTsu°? T13A
*Z- °8¢ 10 319s5°¢ 20 3696°1 10 3991°L 10 3%.lL°8 20 J11y°1 *0 10 36%5°8 S0d °029
°t *4S 10-3T1¢€°*S 00 362€°8 00 3690°2 00 381L°9 00 3626°% *0- 00 308u°2 I3A
*1 ‘ve 10 3¢lZ°s 20 32¢1°2 10 3907L°1 20 3ele°1 20 3681L°1 *0 T0 30es°6 SO0d *019
‘e *9¢s 10-3965°Y 10 3620°1 00 3190°2 00 39€s°8 00 3€89°§ *0- 00 302i°2 13A
4 *0o% 10 3621°¢ 20 32Z¢6°¢ 10 3811.°8 20 3116°1 20 319¢°2 *0 20 306.°1 S0d °009
°Z *86 10-32L0°% 10 3942°1 00 3190°2 10 3090°1 00 3¢€s5°9 0~ 00 L2 13A
‘t *GqY 10 3090°S 20 36%6°¢ 20 3900°1 20 3L6L°C 20 38¢B°¢ *0 ¢0 JLsc*'1 SOd <06S
4 °09 10-3669°¢ 10 3106°1 00 3010°2 10 3662°1 00 F€16°¢L “0- 00 3¢€c*2 13A
3 *8y 10 3€40°¢ Z0 39¢2°6 20 3291°1 20 3el6°¢ 20 3L6h°¢E *0 ¢0 37971 SOd °08¢
°Z *19 10-312%°¢ 10 34%08°1 00 3910°2 10 3186°1 00 3899°8 “0- 00 301:°2 13A
‘e *1s 10 3250°¢ ¢0 3518°9 20 3eee°1 ¢0 3T1¢¢€°S ¢0 3I8LTY °0 20 J6%y°1 SOd *0LS
4 *29 10-3s12°¢ 10 3691°2 00 3680°2 10 3126°1 10 3900°1 “0- 00 3e0%°2 13A
3 *Hs 10 3s.0°¢ 20 3Lel*8 20 3e1s°1 ¢0 31¢0°L 20 3161°¢ ‘0 20 389s°1 SOd *09s
°c “€9 10-3490°¢ 10 3129°2 00 3ott°*2 10 319e°2 10 32L1°1 0~ 00 3s1s5°2 13A
*Z *9g 10 3¢0T°s €0 3201°1 20 3T01L°1 20 39¢T%6 ¢0 329Z°9 ‘0 ¢0 Je01°¢ SOd °*0sS
4 *%9 10-3666°2 10 3261°¢ 00 3s%1°¢ 10 3018°2 10 3%6c°1 *0- 00 306v°2 13A
4 *ls 10 3%e1°S €0 326¢°1 20 3968°1 €0 3TLT°1 20 3675°L Y 20 375 "2 S0d *0%S
XYW 13 XYW ZV  SIXV NIW SIXV XVW ¥youy3 2z ¥0yd3d A YoU¥H3 X X 13a OHu Atd 3IWIL
G0 39%€E€06°1T SO 31814%098°G~ 90 36528499°Z 20 30000000°T 10 30000000°T 20 30000000°T Z0-36666666°% 00 3000ud00°€
60 3626%1€6°c GO ILEZ¥HTe "%~ 90 J090¥L12°Z <C0 30000000°1 10 J0000000°T 20 30000000°T 20-36666666°7 00 30000000°¢
GO 382009T11°1- G0 3I2TL216E°%- 90 3615912€°2 20 30000000°T 10 3I0000000°1 20 30000000°1 20~36666666°y 00 3000u000°¢€
S7 SA SX 7 YWIIS A VWOIS X VWIIS 100Y VWOTS ¥ VWUIS
0~ *0- *0- *0- *0- 00000°s 00006°Te 00000°2us~ 90 3660L60LE"9
“0- *0- °0- *0- *0- 00000°S 00008°62 0000Z2°95- 90 366060L€°9
*0- *0- *0- *0- *0- 00000°¢ 0000D*%E 0000Z2°9s~ 90 3666601€°9
Z 130 A 13a X 130 100¥ 130 ¥ 130 *13 NIW A "9ND1

SdIHS 1TV

SYy =*0ON NNY

1-86




(T 399YS) 9% *ON NNY ¥OJd VIVA XYVININAS €F °T oaInSig

61— %62 10 3869°1 20 312¢°Z 20 39&L°1 20 3L01°2 10 3820°6 *0- 10 3T6v°8 S04 *09¢

*9- *612 10-3€11°¢ 00 3T112°2 00 326%°€ 00 318S*L 00 362¢°1 ‘0 00 32Lc°2 I3A

*Gy- “11¢ 10 3696°1 20 3666°1 20 30e%°1 20 31%Z°1 10 3%61°8 “0- 10 31is°9 SDd °05§

*01-  *682 10-3269°9 00 3265°S 00 3I€E%°€ 00 3192°S 00 3168°1 *0 00 392c°2 13A

TG9- Thhe 10 318e°1 20 318T1°1 Z0 3811°1 10 3182°9 10 3218°9 *0— 10 3€%i°G SOd *0%S

c62- *01¢ 10-3161°6 00 3116°¢ 00 3SEE*€ 00 3I6B0°€ 00 318£°2 *0 00 396c°Z LEL

“89- 11 10 31L0°1 10 3198°8 10 3¢9€°8 10 360L°2 10 3962°S “0- 10 3Jeyv € SOd °0¢€S

*96- *09€ 00 3HI°1 00 38£6°€ 00 39€2°¢ 00 I%9%°1 00 3628°2 0 00 3J161°2 13A

*69- *0¢ 00 360L°8 10 362G6°9 10 3¢61°9 10 3129°1 10 3960°% “0- 10 3%8L°2 S0d -02%

A ¥4 10-321€°6 00 3126°€ 00 3941°¢€ 00 3514°1 00 38€2°€ "0 00 3L€i°2 13A

‘oL- *Z% 00 3611°8 10 31¢s°s 10 31€€°¢S 10 3%9%°1 10 385 °Y *0- 10 I9T1L°2 S0d *01s

*61- A4 10-34%9°9 _ 00 3886°% 00 3290°€¢ 00 35€2°¢ 00 3%9°¢ *0- 00 3e6u°2 13A

‘61— ‘gC 0G 3091°6 10 398e°1 10 3261°9 10 38¢8°2 10 3068°9 ‘0 10 389%°¢€ S0d 00§

11— *1s 10-3826°% 00 38L€£°9 00 3%86°Z 00 31.8°% 00 3€66°€ *0- 00 3Je9u°2 13A

“e1- ‘te 10 3960°1 20 3viz-1 10 3661°8 1¢ 3266°9 20 IL10°1 *0 10 3¢%L°% SGd *06%

*g- *9s 10-3110°% 00 3188°L 00 3606°Z 00 3I%06°9 00 3Jese*H “0- 00 31su°2 13A

11— 1% 10 3%ez°1 20 3898°1 20 39%0°1 20 310¢°1 20 380%°1 *0 10 3181°9% SOd *08%

"9 *09 10-31G6%°€ 00 39%%°6 00 38€8°2 00 30%1°8 00 3€l1L°Y *0- 00 36S5u°Z I3A

“6- Ly 10 30c€°1 Z0 3889°7 20 301€°1 20 317671 20 3gvB°1 0 10 32Ly°L S0d "0L%

“G— *€£9 10-32%1°¢ 10 3201°1 00 30.1°Z 00 3208°6 00 3180°S “0- 00 306u°2 13A

*8— “1s 10 366€°1 20 3£i9°¢ 20 3696°1 20 3618°Z 20 3ege°¢ *0 10 3¢8i°6 SOd *09%

ty— *69  10-3200°€ 10 38L2°1 00 390L°Z 10 3261°1 00 359%°S “0- 00 33%1°2 134

L- *%6 10 30§%°1 20 3828°% 20 31¢8°1 20 32L8°€ 20 30%8°2 0 20 30L4°1 SOd *06%

‘e~ 99 10-3116°2 10 36S%°1 00 36%9°Z 10 3¢€e°1 00 3918°S *0- 00 302c¢°2 J3A

*9- *9¢ 10 388%°1 20 3091°9 ¢0 3180°2 70 3601°¢ ~ ¢0 3B6E°E TP 720 3Lt S0d -0%%

te- °89 10-3L€0°¢ 10 3569°1 00 3186°2 10 3826°1 00 3€2€°9 *0- 00 3S1c°2 13A

"S- “6S 10 3616°1 20 3189°L 20 31¢€°2Z 20 3G26°9 20 3666°¢ ‘0 20 391 SOd *0€%
o *Z- *69  10-36G1°€ 10 31.8°1 00 31€5°¢ 10 31%L°1 00 3618°9 *0- 00 3L2v-2 13A

‘o- *09 10 32%s°1 20 3L0%°6 20 3916°2 20 3ivi°8 20 39%9°% 0 20 30€s°1 SOd *0Z%

*Z- oL 10-362€°¢ 10 3211°2 00 3€L%°*2 10 38L6°1 00 308¢°L *0- 00 366s°2 13A

ty- *Z9 10 3296°1 €0 39¢1°1 20 391872 20 3€66°6 20 39%E°S 0 20 3589°1 S0d “01%

*Z- ‘9L 10-3L€6°¢€ 10 318€°2 00 362%°2 10 31%2°2  0C 3920°8 *0- 00 366y°2 13A

Ty *e9 10 38L5°1 €0 316¢€°1 20 3160°¢ €0 3602°1 20 3901°9 0 20 3cvs-1 S0d 00%

“1- ‘1L 10-38L2°€¢ 10 390.°2 00 328€°2 Y0 3I656°Z 00 318L°8 *0- 00 3BSus°2 3A

e~ *%9 10 3266°1 €0 3L09°1 20 3082°€ €0 3LyH°1 20 3ve6°9 *0 20 3%0u°7 S0d *06€

il telL 10-3%%0%% 10 3180°€¢ 00 38€€*Z 10 3526°2 00 361976 *0- 00 3I9fu°€ 13A

te- °%9 10 3%09°1 €0 3268°1 203606°¢ €0 361L°T 20 3Iyv8°L "0 20 369t°C SOd ‘08¢

‘1- *2L 10-38E€°Y 10 32€6°€ 00 3s62°2 10 3%9¢€°¢ 10 3940°1 °0-— 00 3E€c°€E 13A

“€- “99 10 3619°1 €0 3812°¢ 20 3%2L° € €0 31c0°Z 20 3268°8 ‘0 20 36€c’C SOd *O0L€

1- ‘€l 10 3€80*% 00 3552°2 10 3668°¢ 10 3012°1 *0- 00 36G%°€ 13A

= “19 €0 3€66°C 20 38e6°¢C €0 306¢°2 20 38L6°6 ‘0 20 35T15°2 SOd °09¢

*1- *€L 10-3066°% 10 31LL°% 00 3212*Z 10 3895°% 10 38Le°1 *0- 00 350L°€ 13A

- ‘89 10 32¢9°1 €0 3620°t 20 38%T°% €0 3018°Z €0 3621°1 0 20 300,72 S0d 0S¢

“1- 2 10-3€%€°6 10 3069°S 00 3181°2 10 _302%°6 10 3e66°1 *0- 00 3J166°€ I3A

Z- *69 10 30%9°1 €0 32%G°¢ Z0 32G6€°% €O 3%0¢°€ €0 32lz°1 0 20 396s°¢ SOd *0%¢

*0- *HL 10-3812°G6 10 3008°*9 00 39%1°Z 10 39£6°9 10 3228°1 *0~ 00 312:c°% 13A

- oL 10 371991 €0 3961°%» 20 3166°% €0 3G68°€ €0 3ehh°1 ‘0 20 3s0l°¢ SOd “0f¢

XVW 13 XVW ZV  SIXV NIW SIXV XMW ¥oyYl 7 ¥OH¥3d A YoYU X X 3¢ QHa A'd 3INIL

¥0 3£1¢g2026°¢

G0 3212%2¢1°2- 90

308L249¢€9°1

10 30000000°¢

10 30000000°1

10 30000000°€

20-36666666"Y

00 3000u000°€

%0 30615986°€- SO 3v%169%6°1- 90 AvL1%29G°1 10 30000000°€ 10 30000000°1 10 300C0000°€ 20-36666666°7 00 3000u000°¢€
%0 J1BLE089°€ SO 39600%16°1- 90 36€9%695°1 10 30000000°€ 10 30000000°T 10 30000000°€ Z0-I6666666°7 00 I000u000°€E
57 SA X 7 VWOTS A VWIS X VWOTS 1009 VWOIS ¥ VALTS
5= “5- e “0- *H-00000°G6  D0006°T¢ 0000 €y- 90 366660LE°9
*0- *0- *0- *0- *0- 00000°S  0000»°*2E 00009°%y— 90 366660L£°9
D= “o- *0- “0- *0- 00000°G  0000L 1€ 00009 %y- 90 366650L€°9
7 130 A13¢ x 130 100¥ 13g ¥ 130 *13 NIW 191 CLEL u
T T T o SdIAS 11W 9%  =-ON Nn¥

1-87




(2 199YS) 9% *ON NNY¥ ¥OJd VIVA XYVININAS §F°T oIn3ig

T “8L 16-3[1L°¢ 10 30.%°6 00 38GL°¢ 10 3I%2°6 10 3€%0°2 *0- 00 3515°S REL)
4 *2Z8 10 3221°1 €0 3Z48°¢ 20 34%62°S €0 3608°€ 20 3IBLI"S "0 20 3vec°€ S0d °099
1 ‘8L 10-3€81°¢ 10 3e€L2°L 00 3%eL°¢ 10 3LTT°L 10 326%°1 “0-_ 00 30%i°6 T3A
*2 *48 10 32¢€L°1 €0 3LT0°€ 20 3268°% €0 3666°2 20 3ISEY°E *0 20 3L15°2 S0d °0S9
1 “6L 10-321L°% 10 3%11L°6 00 3¢69°t 10 3609°G 10 3601°1 *0- 00 3J£8a°% RELY
‘e “s8 10 35¢e2°1 €0 3I8L€E°2 20 JLES*H €0 369¢e"2 20 3151°2 0 20 3624°2 S0d °0%9
1 “08 10-390€°% 10 3%96°% 00 3299°¢ 10 388%°% 00 3lcc°s 0- 060 }Ti-» REL)
3 *98 10 36€L°1 €0 3218°1 20 3921°% €0 3998°1 20 3522°1 *0 20 339c°2 S0d *0€9
1 18 10-3896°¢ 10 3889°¢€ 00 3€€9°€ 10 32€9°¢ 00 3150°9 *0- 00 322L°¢ I3A
*Yy *88 10 32%2°1 €0 3994°1 20 3128°€ €0 3Z9%°1 10 3€16°9 *0 20 3B1i*2 S04 _*029
*Z *Z8 10-3%0L°¢ T0 3200°¢ 00 3G09°¢ 16 3696°¢ 00 30ie°% *0- 00 388c°¢€ REL)
“h- “0L2 10 3eHLc1 €0 3BET°T 20 369%°€ €0 39E1°1 10 3ell°¢ *0- 20 398s°1 SOd *019
T X 10-3625°¢ 10 3T1$%°¢ 00 381G°¢ 10 3Te»°¢ 00 3%10°¢ ‘0 00 3801°¢ REL)
‘G- €L 10 32%4°1 20 310L°8 20 3611°¢ 20 3599°8 10 3%29°¢ *0- 20 39939°1 S0d *009
2 ‘68 10-36%%°¢ 10 3666°1 00 3€sS°¢ 10 3886°7 00 3076°T ‘07 00 3tio°2 3R
*9- *9L2 10 38€L°1 20 30%5*9 20 32LL°2 20 32L%*9 10 3886°L "0~ 20 3564°1 SOd _*06S
°€ ‘18 10-3%906°¢ 10 3029°1 00 3626°¢ 10 3619°1 00 3210°1 *0 00 326v°2 I3A
*8- *082 10 3222°% 20 306L°% 20 362%°2 20 35894 10 3608°8 ‘0~ 20 3€62°1 S0d °08¢S
Yy ‘68 T0-31€L°¢ 10 3262°1 00 3%05°¢ 10 3%62°1 10-3515°Y 0 00 36%5°2 A3A
*11- 682 10 3%02°1 20 386€°€ 20 3060°2 20 36%2°¢€ 10 3€92°6 *0~ 20 38Su°1 SO0d _°*0.6
G- ¥4 10-3%22°% 10 3910°1 00 308%°¢ 107 3210°1 10-3095°1 0 00 39hv 2 REL)

1-88




(T 199Yg) L¥ "ON NNY ¥OJd VIVA XYVININAS F¥°T eandig

*0Z- *$62 10 309%°S 20 36G9°L 20 3I86L°G 20 3626°9 Z0 3516°2 *0- 20 3E9s°C S0d “09S
*9- ‘6l2 10-3¢85°8 10 3266°2 10 3zyi°1 10 3€16°2 00 3€12°y 0 00 366¢°9 13A
9% 21¢ 10 3001°6 20 32¢¢°G  ¢0 3L69°% 20 3620°% 20 3119°7 *0— 20 3¢%¢°¢ SO0d °06S
*01- *68Z 00 32£1°1 10 3€58°1 10 39¢1°1 10 3G€L°1 00 36%1°9 _*0 00 3591°9 13A
*99-  *GH¢ 10 31se*» 20 38%8°¢ 20 3129°¢ 20 36s6°1 270 396172 0~ 20 35ev°1 SOd “0%S
] “11¢g 00 3696°1 10 300€°T1__ 10 3901°1 00 3826°6 00 3€08°L "0 00 38Lb°S  13A
69— *Z1 10 3968°¢ 20 3v@lez” 20 3IMe9°2Z 10 32%¢°L 770 3ves1 *0- 20 356.°1 S0d *0€ES
‘96—  *lGE 00 38¢6°1 10 3121°1 10 3%10°1 00 391.°t 00 3282°6 *0 00 390s°S 13A
ZL- *9¢ 10 3628°1 20 3188°1 20 3018°1 10 3166°¢ Z0 3200°1 *0- 10 3€e1s°9 S0d °02¢%
“6€- T4 00 3s29°1 10 318Z°1 10 3%40°1 00 3605°% 10 3%90°1 0 00 386%°S T13A
“8L “%0¢ 10 3656°1 20 31wy 1 267 391% 1 10 3198°¢ 20 3L%0°1 0- 10 329:i°9 SOd 016
02— °1% 00 3161°1 10 3%19°1 10 3610°1 10 3000°1 10 3161°1 *0- 00 3%€5°S I3A
13 A 10 3€62°2 20 3186°1 20 3602°1 10 3128°9 20 3J168°1 *0 10 3¢81°6 S0d °006
*Z1- *0% 10-3206°8 10 30L0°2 00 3618°6 10 3866°1 10 321€°1 *0- 00 3LEw°S 13A
“01- *Z¢ 10 3612°¢ 20 386G°€ 20 3L1%°Z 20 3%16°1 Z0 3860°¢ 0 Z0 380%7°1 SOd -06%
*g- *9g 10-3169°9 10 3295°2 00 3819°6 10 3901°2 10 31eL°T *0- 00 369c°S 13A
oi- 1% 10 3¢l8°¢ Z0 3681°G6 20 38SZ°€ 20 3L2L°¢ 20 38BE"Y 0 20 3516 1 S0d *08%
*9- *09 10-3%26°¢ 10 3680°¢ 00 329¢°6 10 3069°2 10 38%5°1 *0- 00 35€c°S 13A
‘6 *9y 10 3902°% 20 3€06°8 20 32¢1°% 20 3€60°9 20 3£6B°S *0 <0 31%%°Z SOd “0L%
‘G- =29 10-3658°% 10 3229°€ 00 3121°6 10 320¢2°¢ 10 3699°1 “0- 00 38€:°S REL
8- *1s 10 38l%°% €0 3921°1 20 3010°6¢ 20 3600°6 Z0 9%y L *0 20 35¢€p°C S0d “09%
SH- "69  10-320%°% 10 3I¥81°% 00 3968°8 10 30LL°€ 10 3%6L°1 *0- 00 318c°S I3A o
i *he 10 3%19°v €0 31651 20 3618°5 ¢0 3692 1 720 3¢91°6 2 20 306Gv°¢ SOd “0S%
€~ %99 10-3LElCY mo;mwmm\mx:\mm\mew\m‘zimm‘mmwm:@\,xmo 3sege1  *0- 00 3L9%°S 134
9= *9s 10 3228°% €0 3966°1 20 3Ivel*Q €0 3IH¥G69°1 €0 3201°1 *0 20 3196°¢€ SOd 0%y
“€- *89 10-3200°% 10 342%°S 00 309%°8 10 3600°6 10 3€10°2 *0- 00 3965°S 13A
G- ‘6% 10 3.€6°% €0 386%°¢ 20 3cLS°L €0 3221°Z €0 310¢°1 *0  ¢0 3elv°¥ SOd -otY
o _*2-  *69  1C-3896°€ 10 39€1°9 00 3€62°8 10 30TL°S 10 35¢€2°2 *0- 00 339.°S 13A
G- “09 10 3820°S €0 3890°¢ 20 Jg6Et8 €0 3269%Z €0 a9rs* 1 T T F0 20 3l8s°y §0d °02%
*2- *0L  10-3%10°% 10 3626°9 00 3460°8 10 306%°9 10 311%°2 "0- 00 3E8Bo°S 13A
h- <29 10 J€01°G¢ €0 3Je1l°€ 20 3G61°6 €0 3692°¢ €0 ILyL°1 0 20 3305°6 S0d *0T1%
“2- ‘oL 10-3%21°% 10 32€8°L 00 3198°¢ 10 36Le°L 10 3829°2 *0- 00 30%¢°*9 13A
Ty €9 10 3691°G €0 32%%»°% 20 3086°6 €0 31G6°€ €0 366671 0 ¢0 3C€u°9 S0d “00%
t1- clL 10-398z°% 10 38.8°8 00 36/9°L 10 3L6€” @,:iﬂwlmswmiwz|;;zv,z,.hmh,:wm:m@mu.o 13A
e- %9 10 3812°6 €0 3692°¢ ~ €0 3GL0°1 ~ €0 3ewl*y €0 3€l12°2 *0 20 3L9a°9 S0d *06¢
*1- *2L 10-396%°%__ 20 3110°1_ 00 3¥6%°L _ 10 3009°6 10 3191°€ *0- 00 mmmu”w|:|.|uw>...!.itv.
e~ 1) 10 3€92°S €0 3602°9 €0 30G1°1 €0 31%9°6 €0 3IHLS8°2 ‘0 %0 3%Ni°L S0d 08¢
*1- "2l 10-3€€L°% 20 3651°1 00 3BTE"L 20 3%01°1 10 3€25°€ °0- 00 382c¢°L 13A
€- “99 10 3¢0€°G €0 3%82°L €0 3€ce- 1 €0 30.9°9 €0 3.06°¢ *0 20 3189°L S0d *0L€
- c€L 10-3v00°s 20 30v€:1 00 3gwl-l 70 309271 10 1967 *0- 00 38ZctL WA
Z- *19 1C 38€€°G €0 3€25°8 3%62°1 €0 38G68°L €0 308Z°¢ 0 20 339c°8 S0d *09¢
“1- €L 10- uﬁﬁmaMf.awu 3.96° 1 ;zmm;wNmolwx\;wo 3005°T 10 umﬂm;w __*D-_ 00 36€£c¢°*8 EL
*Z- °89 10 30/€°S €0 3%96°6 €0 399¢°1 €0 3eh2°6 €0 3eoL*E 0 20 3Z8s°8 S0d *0s¢
‘1- “hl 10-3£69°¢ 20 3968°1 00 3618°9 20 318L°1 10 3022°¢ *0- 00 352s°8 AEL
*Z- 69 1C 3.6t°G6 %0 3991°1 €0 32eh°1 %0 3880°1 €0 JL81°% *3 20 3iEs"6 SOd “0%¢€
*0- *9L 10-320C°9 20 35€2°2 00 3099°9 20 3641° wr 10 3€61°9 *0- 00 3014°6 3N
‘Z- AL 10 3€2%°G %0 369¢°1 366%°1 %0 3€82°T €0 3TSL°Y D €0 3¢l 1 SO0d ‘0¢e
XVW 13 XVW 7V SIXV NIW Mwmﬁ>x~:‘a1‘\cmmwrw _..._40¥y3d >\\;\:mm¢mw X X3¢ OHy Afd WL
50 JE1€2026°2 S0 321L%2¢1°2- 90 30822%€9°1 20 30000000°1 10 30000000°T 20 30000000°1 Z0-36666666°% 0O 30004000°¢
%0 30G1G986°€E- GO 397169%6°1~ 90 392.%29%°1 ¢0 30000000°1 10 3000000C°T 20 30000000°1T <¢0-36666666°% 00 3000,000°¢
$0 3ITBLEDBY"E SO I9600%16°1- 90 36£9%96%5°1 70 30000000°T 10 30C00000°T 20 300CC00071 Z0-3666666>°7 0C 3000u000°€
S?7 SA SX 7 VWOIS i A VWSTS X VW91S 1069 VWOIS ¥ VWUTS
*0- “0- *0- o= *0- 00070°¢ 0D0006°T€ 0000L°€s- 90 366050L€°9
*0- *0- *0- *0- *0- 60000°S  0000%°2¢ 00009°%3- 90 366L50LE"S
3= 0- “0- G- *0- 00020°6 0C00L*1€ 00009°%3- 90 366660L€°9
__7.ya A 130 B} X 130 10G¥ 130 ¥ 130 13 NIW . Civi TOND] L]
Sd1ns JI¥ Iv  =-0N Nnv

1-89




(Z 1994g) 2% *ON NNY¥ ¥OJd VIVA AMVININAS #F°T oIndig

- T80 10-3222°9 20 382T*€ ~ 10 3IH02T1TT O Z2073%%0°t 10732909 *O0- 10 FoTe"1 ELY
*Z 4] 10 392L°S %0 3I9Le°1 €0 31%.L°1 %0 3192°1 €0 JLTL"T °0 €0 32Lu°1 SOd °099
TOSTTTT e T T0-3I6476 T 20 3€0YTZ 10 386TT 20 3T6E"T 10 39%6°% R ¢ o (- ) P O N 1)
*Z 58 10 32ZHL°S %0 3000°1 €0 32¢9°1 €0 3€€6°6 €0 3J6€T1°1T *0 20 3219°6 S0d °*0s9
T Tel 10-3T6E*S 20 J8BET 10 3261°1 20 326871 10 391I5°¢ *0- T0 386.°T TIA
‘e °s8 10 394L°S €0 3988°1L €0 3€0S°1 €0 3I948°L 20 3H%s1° L ‘0 20 3(2.°8 S0d *0%9
1 *08 10-3680°6 20 3606°1 106 3981°1 20 3e8%°*T 10 3TeL°T “0- 00 368576 REL)
3 ‘98 10 369L°% €0 3602°9 €0 368¢°1 €0 3881°9 20 3G690°% "0 20 3S5%8°L S04 *0€9
(\w 18T T 10-38I8°% T 20730227V 10 JIOSTCT 20 I€0Z°Y 10 3IZIICZT T T DT 00 396.°89 REL)
4 ‘88 10 36LL°S €0 3%98°H €0 389¢°1 €0 3298°Y 20 3296°1 *0 <0 38Cu"L SO0d 029
Y i
- 10 3I%»BL°S €0 361l°¢ €0 3T61°1 £0 3H9L°¢ 20 3262°*1 *0- 20 38G4¢°9 S0d °019
A T10-326L°% 7 10°3911°8 10 369T°1 TO 36%0°8 00 30666 *0 00 3IFT°L LEL)
‘G- 10 318L°¢9 €0 3688°2 €0 36£0°1 €0 36L8°¢ 20 3998°1 0~ 20 3ILTs°S SO0d °009
T T10-3166°% 10 3€29°9 " "TO 3IHOT*T TO F186°9 00 3¢6C°9 ‘0 00 338i(°L T3A
°9- 10 3%9L°S €0 3691°2 20 3261°6 €0 39%1°¢ 20 3L1s°2 “0~ 20 392us°Y S0d *06S
* - S ']
*8- *08¢ 10 3€2L s €0 3186°1 20 3290°8 €0 3269 *0- 20 32Si°% S0d °08$
Ty “Fe8 T 10-30€6°S T T0 3ITOE€SY 10 JESTHT 0 3¢6C *0 00 3 65°9 T3A
‘11 *982 10 39€9°S €0 3€21°1 20 3616°9 €0 32L0 *0- 20 366%°€ SOd *0LS
TUtGs TUTELZ U T10-39¢€6°9 T 10 3ZL€T€ 10 LTt 10 d9%€¢ 00 IIBTTC ‘0 006 366 °9 13A

1-90




1.3 AROD/COMPUTER INTERFACE

During the first quarter, meetings and discussions were held with
NASA and IBM personnel to identify problem areas in the implementation
of the interface between the AROD equipment and the Saturn computer,
and to generate a preliminary design approach for this interface. This
design approach, and the unresolved problem areas, are the subjects of

this section.

1.3.1 Functional Flow

A general functional flow for the AROD information is presented be-
low. The equipment configurations that have been assumed for the Saturn
computer and the Data Adapter, which provides the input/output buffering
for the computer, are described in two IBM Owego documents:

a. The Saturn V Digital Computer, report number TN 587-38

b. The Saturn V Data Adapter, report number TN 587-36

Assuming the use of this equipment, the following information flow for
the AROD data could be employed:
1. The AROD equipment measures, and stores, range and range
rate to each of four ground transponders.
2. The Saturn computer, when it reaches the AROD portion of its
computation cycle, summons the AROD data by sending a PIO in-
struction (for each AROD word) to the Data Adapter with the
AROD address.
3. The Data Adapter decodes the PIO-AROD instruction, gen-
erates a "READING AROD" signal, serializes the AROD data,
sends it into the computer, and generates a "FINISHED AROD
READ" signal to be sent to the AROD equipment,
4. The computer calculates the spacecraft's position and velocity

from the range and range rate data and the stored locations of the
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transponders, and then uses the position and velocity in its
guidance computations,

5. The computer transmits the computed position and velocity via
the telemetry link, using the Data Adapter and the Output Buffer.
6. The computer sends commands to the AROD transponders via
the AROD command link, using the Data Adapter and the Buffer
Register, and a PIO~AROD OUT instruction.

7. The computer receives data from the transponders via the Data

Adapter and the Digital Input Multiplexer,

1.3.2 Data Adapter

To achieve this flow of information some (relatively minor) modifi-
cations to the Data Adapter would have to be made. In essence, they
would consist of providing a new set of input lines to the Digital Input
Multiplexer, a new set of output lines, probably from the Buffer Regis~
ter, and synchronization signals to be sent to the AROD equipment.

The implementation currently under consideration for the interface
between the Data Adapter and the AROD equipment would transfer the
AROD data in ten 26-bit (parallel) words. The 26 input lines carrying
data from the AROD equipment would be connected into 26 Discrete Input
circuits. The DI circuit outputs would be connected to AND circuits
whose other "legs" are activated when a PIO instruction (with the AROD
address) is received from the computer and appropriate timing pulses
occur. The outputs from the first 13 AROD AND's are connected to the
first 13 latches in the Digital Input Multiplexer; the outputs from the sec-
ond 13 AROD AND's are also connected to the first 13 1atches in the DIM,
On decoding a PIO-AROD instruction the Data Adapter generates a
"READING AROD" signal, which is sent to the AROD equipment just

prior to the reading of the data in the AND's, for synchronization
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purposes, (Other synchronization signals may also be transmitted—e. g. ,
a 4 cps square wave—to permit utilization of existing storage registers in
the AROD equipment.) The first 13 AROD AND's are then activated to
read data into the DIM; these 13 bits are subsequently serialized in the
Serializer and transferred to the computer in the first 13 bit positions.
The second 13 bits are then read into the DIM (by activating their AND's),
serialized and transferred to the computer in the second 13 bit positions.

A "FINISHED AROD READ" is then generated and sent to the AROD equip-

ment, (This process will be repeated 10 times under direction of the
computer to read in the 10 26-bit AROD words constituting a "frame").

Another function which the Data Adapter may be called upon to per-
form is to transfer computer-generated commands to the AROD com-
mand link. These commands, which turn on (and off) specified trans-
ponders, will probably require a new set of 26 AND gates attached to the
26 latch outputs from the Buffer Register. (The AND's could be located
in the AROD equipment also.) These AND gates would be activated when
the Data Adapter decodes a computer-generated PIO-AROD OUT
instruction.

Several unresolved issues related to the interface design remain for
further analysis during the next quarter. These issues are generally
concerned with the nature of the information and synchronization signals

crossing the interface.

1.3.3 AROD Equipment

The AROD data outputs must exist in some stored form within the
AROD equipment if a non-interrupt mode of inputting via the Data Adapter
is to be achieved. The manner of implementation of the interface es-
sentially depends upon whether this storage is associated directly with
the output of any of the eight (4 for range, 4 for Doppler count) extrac-

tion operations or is a separately mechanized entity.
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The latter approach would require a buffer storage of the order of
260 bits, which could be jointly used in an independent and asynchronous
manner by the telemetry system and the Data Adapter. The use of such
a buffer would allow complete asychronism between the AROD data ex-
traction operations and the requests from other equipments for current
AROD data frames. A buffer storage of this type would be essentially a
word-organized, NDRO memory implemented with N latches, N input
gates and N output gates if the gates were controlled in groups of 26 bits.
The timing and synchronization requirements of this approach to imple-
mentation of the interface would be a minimum,

A buffer so organized could be very profitably implemented with
multiaperture magnetic core elements due to the low data rates in-
volved. Some of the outstanding advantages of such a mechanization,
as compared to transistor circuit latches plus diode gating (for ex-
ample), stem from greatly reduced power consumption (low data rate)
and much higher reliability due to markedly decreased active element
component count. A more compelling advantage relates to the ground
loop isolation problems commonly encountered in complex space sys-
tems. Complete ground (DC, Signal, and Power) isolation is readily
achieved between all interfacing equipments (and associated systems
consequently) involved—AROD, Telemetry, and Data Adapter. The
above implementation benefits accrue directly from the inherent
"transformer-coupled' nature and pulse signal structures of magnetic
digital devices.

However, if certain concessions can be made, it is feasible to de-
pend only upon the register storage inherent in the extraction or meas-
urement circuits, at some expense in timing and synchronization
difficulties. Since computer requests to the DA for AROD sensor out-

put data may be on a one-word-at-a-time basis, repeated as many times
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as necessary to gather a full frame, the timing signals from the DA to
the AROD would be of the nature of discrete signals, (e.g. "READING
AROD"). In such a non-buffered system, however, anticipation timing
signals would be required to guarantee that a static (though possibly
stale) data output is available when the computer desires access at some
time in its program. These signals, plus telemetry timing, would have
to be suitably interlocked with the timing of the data extraction opera-
tions to insure data validity.

The output access gating for such a "non-buffered' approach to per-
mit transfer to both telemetry and Data Adapter, would be organized in a
similar manner as for a buffer storage (with additional provisions for in-
terlocking). A reasonable assumption concerning the registers containing
the digital number resulting from the extraction processes is that they
could most probably be of some form of hybrid microelectronic transistor
logic, such as IBM's ULD. Two sets of parallel gating to telemetry and
the DA (with the computer having priority) could then be implemented
with the latches comprising the extraction equipment registers. This
approach means, however, full bit-parallel word transmission by means
of "level" signals. Consequent impact on ground loop isolation would be
less than desirable when contrasted to an interface mechanized on a pulse
signal basis with suitable transformer coupling, These points will be

given further consideration in the next quarter.
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Section 2

OCEANBORNE TRANSPONDERS

2.1 BACKGROUND

The development of useful oceanborne AROD transponders depends
upon proving techniques to satisfy three major requirements, namely:

1. Accurate positioning of oceanborne platforms with respect to

points on land, for example, Cape Canaveral.

2. Accurate determination of the platform's position and velocity

with respect to its initial assigned location.

3. Highly stable ocean platforms.

The ocean environment found in the transponder's operational loca-
tion will markedly affect the platform's design. In this study, emphasis
is on a sector from 72° to 105°, measured from north, with a vertex at
Cape Canaveral and a radius of 3500 kilometers (1900 nautical miles).
Typical sea depths in this area are about 3000 fathoms (18, 000 feet),
but there are a few seamounts rising to much lower depths. These sea-
mounts are significant because static position errors of moored plat-
forms increase with depth. Wave heights, during a complete year, are
less than 12 feet, 95% of the time. Also, 95% of all wave periods, in
all seasons, are less than 13 seconds. Details of the ocean environ-
ment are presented in paragraph 2. 3. 1, which is concerned with taut

lines.




The transponder platform payload is expected to consist principally
of energy storage. To estimate this requirement, a platform servicing
cycle period of not less than six months was assumed, with as much as
100 hours of AROD operation during this time. Energy sources for the
platform are discussed in paragraph 2. 7.

Since system requirements have not been firmly established, and
to better understand the relationship among performance, complexity,
and cost, a range of performances is being investigated. Position
errors may have two components; one due to the land referencing tech-
nique, the other associated with the bottom referencing system. A well
designed system will balance errors and costs.

Bottom referencing and platform combinations with position errors
ranging from 10 to 200 meters are being considered. The platform
should be as nearly stationary as possible. The range of velocities
being emphasized is from 0. 05 to 2. 0 meters per second measured at
the antenna phase center.

Vertical errors of up to 2° will probably be acceptable. This verti-
cality is neededto avoid multipathinterference from the ocean's surface,
and to maintain coverage down to elevation angles of 5° above the

horizon.

2.2 PROMISING APPROACHES

For reliable, low cost operation, certain desirable features should
be sought in an AROD transponder platform design. Some of the most
important features are:

1. Unmanned.

2. No platform propulsion.

3. Passive referencing to the bottom.

4

Obviate the need to transmit position and velocity data to the

spacecraft.
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The number of man-hours required for AROD operation will strongly
affect the system's cost. Vessels that have propulsion for station keeping
will almost certainly be manned, and therefore will be expensive to oper-
ate. Active referencing to the bottom requires additional electronic
complexity, plus ocean bottom acoustic devices, which are expected to
have lives limited to six months to a year. The data derived from active
referencing may be used to provide:

1. Go/no-go status signals for transmission to shore. These sig-
nals would simply indicate whether or not the platform was
located within operational specifications.

2. Updated transponder position and velocity data for transmission
to the spacecraft and/or shore.

3. Correction control signals to propulsion units.

Land, sea, and air; stationary and moving platforms are tabulated
and rated in Table 2. 1. Islands rate highest with respect to the above
listed desirable features. Unfortunately, there are not enough of them
in the right places. If only one island is used, the AROD base line must
be relatively short, but it can be very accurate and there will be no
transponder velocity errors. Bermuda is in the area of immediate
interest. Within the island, a baseline 15 miles long can be estab-
lished which would provide more than half of the coverage needed for
the presently planned trajectories.

If one of the tentative Bermuda transponders were moved to the
Navy's Argus Island (a tower built on the Plantagenet bank 25 miles

southwest of the main island), the line could be extended to 40 miles.
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Table 2. 1

COMPARISON OF OCEANBORNE TRANSPONDER PLATFORMS

Features No Passive No Data
Platforms Unmanned | Propulsion | Referencing | Transmission
Land
Island Yes Yes Yes Yes
Sea
g Buoy Yes Yes Maybe*** Maybe***
5]
B Ship No No No (FCC)* No
%
Air
Blimp No No No (GCC)** No
Helicopter No No No (GCC)y** No
Land -+———— Not Applicable ———
Sea
Ship No No No (FCC)* No
0
§ Air
Airplane No No No (GCCy** No
Blimp No No No (GCC)** No
Helicopter No No No (GCC)** No

* Fair central control, see text.
** Good central control, see text.
*k*Active referencing and data transmission will be required only

for accuracies better than 50 meters.
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The second best choice is a hnoy-mounted configuration. This
would be passively referenced to the bottom with a mooring line. It
appears that active referencing (acoustic) will be needed to obtain
errors of less than 50 meters. This necessitates the transmission of
position and position rate errors to the spacecratft.

If very accurate relative spacing on an intermediate length base line
is desired, and if manned, propelled vehicles can be used, along with
position and rate transmission, then the central control vehicle concept
is very attractive. This is a generalization of the so called '""mother
ship" approach. In this concept, a single central control vessel (a ship
or aircraft) acts as a common reference to a number of transponder-
bearing vehicles. Airplanes, blimps, and helicopters are rated '"good
central control'" (GCC), because of the relatively long line-of-sight base
lines available through high altitudes and the relatively short periods of
manned operation needed. Ships are rated ''fair central control' (FCC)
because of the shorter line-of-sight available between surface vessels
and the long periods of manned operation involved.

If an early operational date had to be met, the best approach would
be to use ships because of their immediate availability. Since low alti-
tude trajectories are of greatest interest, simple ""shaped'" omnidirec-
tional antennas could be used. These would be light weight and easy to
stabilize. Each ship would be outfitted with an inertial platform for
antenna control to compensate for roll and pitch motion of the vessel.
Costs would be expected to be high because of the long periods of
manned operation necessary.

The principal studies during the past quarter have been concerned
with the unmanned buoys because of their expected high performance and
low cost. The paragraphs that follow describe suitable bottom refer-

encing techniques and platform design.




2.3 BOTTOM REFERENCING

2.3.1 Taut Lines

In the moored buoy transponder platform concept; if the mooring
rope is adjusted to a length shorter than the depth of the water at the
anchoring site, the line remains taut at all times. The static tension,
T, will be equal to the difference between the vessel's buoyancy, B, and
its weight

T = B-W (lb,). (2.1

An advantage of taut line operation is that the vessel can be designed
to be essentially undisturbed by most surface waves. Because of the
extreme water depth there will be no wave effects from the bottom. The
widely prevalent depth in the region of interest is 18, 000 feet. Under
these circumstances waves can be represented by Gerstner's trochoidal
model (see Figure 2. 1)1. In this representation individual particles of
water appear to be moving in a circular path with a radius R. The
uppermost curve is a cycloid formed by rolling a circle along the
imaginary dashed line. The actual water surface may be any one of the
lower solid lines shown in the diagram. The radius of circular motion
at the surface is designated as R o Whereas, in theory, the ratio of
wave length, X\, to wave height, H, could be as small as 7, empirical
data indicates that the ratio never is less than 7; usually it is much
greater. Statistics presented by the U. S. Navy and the Weather Bureau
indicate that 95% of the time wave heights will be less than 12 feet for

all periods, and similarly 95% of all wave periods, P will be less

W’

1Lamb, H. Hydrodynamics, 6th Edition, 1932. Republished by Dover

Publications, Inc.
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than 13 seconds for all wave heights (see Figure 2. 2)2. Wave lengths,
in feet, are related to wave periods, in seconds, by the following

relationship:
_ 2
N =512 P (ft.). (2.2)

The circular motion of particles below the surface at a depth, y,
is given by:
2m
~ Y

R=Re (ft.). (2.3)

At a depth equal to A /2, R is about 0. 04 RO; and at A, R is less than

0. OOZRO. Thus by keeping the buoy below the surface all but the longest
waves are effectively eliminated, i.e., depth performs a function analo-
gous to a low pass filter.

A taut-line moored buoy will have a static position error with
respect to the bottom anchoring point to ocean currents. Maps are
vailable indieating surface currents for each month of the year. With
the exception of the Gulf Stream, which stays quite close to the coast
of Florida, the maximum rate is about 0. 7 knots. Very little detail is
known about subsurface conditions. Generally however, surface condi-
tions extend to a depth of a hundred feet or so, and at greater depths
currents with markedly different directions may exist with velocities

between 0. 1 and 0. 3 knots.

2
Climatological and Oceanographic Atlas for Mariners, Vol. 1, North
Atlantic, 1959, U. S. Department of Commerce, Weather Bureau and
U. S. Department of the Navy, Navy Hydrographic Office.
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If a neutrally buoyant (density = 1) rope is used, so that there will
be neither sagging nor floating of the line when the buoy is displaced
from its zero error position, and if the major part of the drag, D, due
to currents is on the buoy, then the amount of displacement error, ¢
with a line of length, L, is

2_,
B-W

I

€ = L{( (ft.). (2. 4)

See Figure 2.3. Drag is in effect being balanced by a static force, FS

b

which can be found from

- < (B-
F =1 (B-W) (b.). (2. 5)

This force will be used later in the determination of the free motion of
the buoy.

It should be noted that € is directly proportional to L. Therefore,
to reduce position errors as much as possible, mooring sites should be
in shallow water wherever feasible. In the region of interest there are
some potential sites worthy of further investigation. The approach to
the mid-Atlantic ridge is in some places about 9000 feet below the
surface. Also, there are occasional seamounts such as those off
Bermuda at a depth of 150 feet; and a little further east, one with a
depth of 5500 feet; at 47°W, 35°N one at 3600 feet depth; at 5°W, 21°N
Echo Bank is at a depth of 200 feet; and near 7™W, 33°N, an off shore
seamount rises to a depth of 340 feet. See the map in Figure 2. 4.

The configuration shown in Figure 2. 5 is similar to a pendulum,
and therefore will have a natural frequency. Assuming zero mass for
the line and ignoring the drag of the rope moving through the water, the
undamped natural frequency, fp, and its period, PP , can be found.

This is done by summing the kinetic force, Ma (mass multiplied by
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Figure 2.3 DRAG DISPLACEMENT
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acceleration), and the static force from equation (2. 5), and setting the

combination equal to zero.
€
Ma + I (B-W) =0

Replacing a with (j w)z € and solving for w leads to formulas for fp

and P .
p

M(jw)2 € +% (B-W) = 0

B
f, = 0.903 V </‘z> -1 <°3;21:s> (2. 6a)
P,= 111 ‘/ (87%— (sec.) (2. 6b)
W)-1

Typical periods would be several minutes long.

Steps can be taken that will improve position accuracy beyond that
achievable with the basic one rope taut line. Using multiple lines (of
neutral buoyancy) the position of the buoy can be fixed as the intersec-
tion of spheres (Figure 2. 6). The simplicity, passive referencing, and
freedom from need to telemeter data make the multiple taut line
approach very attractive.

With knowledge of buoy drag characteristics, and telemetry data
from a compass and an ocean current meter, an "open loop" calculation
can be made to determine the magnitude and direction of ihe buoy's

displacement. See Figure 2. 7.

2. 3.2 Acoustic Referencing

Acoustic referencing devices placed on the ocean bottom can be
used to measure displacements. This data could then be telemetered
to the spacecraft and/or the shore. See Figure 2. 8. Using acoustic

frequencies in the region of 10 to 20 ke/s, acoustic powers of about
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Figure 2, 6 MULTIPLE TAUT LINES
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10 watts, and sea state 4 (corresponding to an environment exceeded 5%
of the time in the area of interest) for the noise background, preliminary
estimates of position accuracy have been obtained; the resulting total

errors range between 10 and 25 meters.

|

i

An evaluation of velocity measurement by Doppler shifts is under- |

way, as well as a study of the possibility of measuring platform motion !

with inertial instruments. ‘
The acoustic instrument arrangement studied so far has had the |

sources and receivers on the buoy and a set of transponders on the |

bottom. The long two-way transmission time (about 10 seconds) has

been a major handicap, especially for obtaining meaningful Velocity

data. If the bottom devices were connected to the buoy by wire the

acoustic path would be one way instead of two. This would offer an

important improvement, since velocity measurement delays would be

greatly reduced.

2.4 OCEANBORNE PLATFORMS

The subsurface type platform described in the paragraph on taut
lines has received principal attention. Conceptually, a buoy would be
held below the surface by a rope fastened to the ocean bottom. Anchor-
age at a depth below the surface provides an isolation from turbulent
surface conditions. Additional isolation from wave motion can be gained
by designing the buoy with a very sluggish behavior. A long pole having |
low drag would be mounted on top of the buoy, and would pierce the
water's surface. The AROD transponder antenna would be placed on top
of the pole. To stay within the required 2° of vertical, the buoy should
be made as insensitive as possible to unbalanced torques. Or, alterna-
tively, a small gimballed platform may be used. Figure 2.9 shows a

general arrangement of center of gravity, G, center of buoyancy, B,
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Figure 2.9 SCHEMATIC OF TORQUE ACTING ON THE BUOY
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and T, the point at which the rope is attached. B is shown above G at a
distance h, and T is below G at a distance d. Summing torques around
the center of gravity, namely, the kinetic torque, Ie¢ (moment of inertia
times angular acceleration), and static torques produced when the buoy
is tipped through a small angle 0, and setting the combination equal to
zero, it is possible to find the undamped free motion of the submerged
buoy. This is similar to finding the resonant frequency of a coil and
capacitor while ignoring Q.

Ioo + Bho +d (B-W) =0

K2
In place of I, substitute (ﬂ) (where k is the buoy's radius of
g

gyration). Also, substitute (jw)2 6 for o

(E> (jw)2 g + Bag +d (B-W) § =0

g
From this fB’ PB and k can be found.
_0.903 (_]i) B > (czcles)
> fB = = W h + W 1) d oo (2. 7a)
P_=111%k ‘/ W (sec 2.7b
B _ Bh + (B-W)d sec. ) (2.7b)
B B
k = 0.903 P ‘/Wh+ (W-)d (ft.) (2. Te)
Attachment of the rope to either the center of gravity or the center of

buoyancy (that is, setting d equal to 0 or -h) simplifies the above

expressions.

2-20




¢ = 0. 903 % h (cycles) 2. 7d)

B k sec.
d=0 P_=111k (E -1—> sec 2.7
= g= L v 3 X7 (sec.) (2. Te)
K=0.903 P <£>h (ft 2.71)
= 0. B W ) .

fB _ 0. io3 \/-h_ (cycles) 2. Tg)

sec.

d=-h({ P_=111k vi (sec.) (2. 7h)
- B . h . .

K = 0.903 PB \/ h (ft.) (2. 71)

The center of buoyancy can also be adjusted, but that will not be dis-
cussed. It was assumed, in the above development, that the tension
B-W always acts in the same direction and is constant. This is not
strictly true since the buoy can be displaced by drag forces produced
by ocean currents and tension changed by vertical current components.
By attaching the rope to the center of rotation, changes in the direction
of rope tension can be eliminated from equations for rocking of the
buoy. If not restrained, a body rotates around its center of gravity.
Therefore, G is a good place to attach the mooring line. Stated
another way, unless d = 0, rocking of the buoy can start the line
moving, and conversely movement of the line can rock the buoy.
Differences in drag between the top and bottom of the buoy when
steady ocean currents are present, will result in an unbalanced steady

torque, ATS , which will be countered by correcting torques.
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A steady state angular error, with sensitivity ess , will be present,

however.
AT_ = BhO + (B-W)d0
_ 0 deg.
bgg =273 % AT <1b. X ft>
(general) ¢ = 57.3 _deg. (2. 8a)
& ss Bh+ (B-W)d b xf. ’
57.3
d = 0) - == (2. 8b)
_ _ 57.3
(d = ~h) = 2= (2. 8¢)

If PB and Bss are specified, new equations can be written for the radius
of gyration by combining (2. 7c) with (2. 8a), (2. 7f) with (2. 8b), and
(2. 7i) with (2. 8c). In all cases the formula is

6. 83 PB

k = ‘/——“7———9= (ft. ) (2. 9)
ss

It can be seen that if W is fixed, and P_ is required to be large, and BS

B
is required to be small; k must be large. This suggests concentrating

S

mass at the ends of long, stiff, low mass arms as shown in Figure 2. 10.

The arms would have a length approximately equal to k. In this case

B 2 ADg
k = 46.6 P

(t.) (2. 10)

Where A DS is the steady unbalanced drag.

With k' defined as k divided by 46. 6 P; ADS/ W, that is, normal-
ized radius of gyration, Figure 2.11 was plotted to show the sensitiviy
of k to demands for verticality. Note that there are regions of high and

low sensitivity.
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Figure 2.10 SCHEMATIC OF BUOY
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2.5 SHORE REFERENCING

Part of the necessary data has been gathered for calculating the
performance of several long-range, high-accuracy position fixing sys-
tems that may be used for referencing transponder locations to the shore.
Absolute accuracy, cost, and the time required for each measurement
are of interest. Evaluation of the shore referencing techniques has
been postponed until the second quarter when more complete informa-

tion is expected to be available,

2.6 STATUS OF THE PLATFORM WITH RESPECT TO MARITIME LAW.,
The status of such platforms is being discussed at several meetings
in Europe this fall. At present no requirement exists for marking or
warning equipment for buoys in international water. Unmanned plat-
forms are, however, subject to seizure and the owner is subject to suit
for damage resulting from collision, regardless of warning precautions
taken. Therefore, it is prudent to mark the buoys with high visibility
paint (orange and white), a 100 candlepower white light flashing 0. 4
seconds every 4 seconds, and an array of corner reflectors for detec-

tion by ship radars operating at a wave length of 20 centimeters.

2.7 ENERGY SOURCES FOR THE PLATFORM

Although there is considerable interest in developing a substitute
for common Carbon-Zinc air depolarized batieries, nothing is currently
in use which can match their cost, weight, and reliability. If the AROD
equipment can operate on 250 watts, 200 hours of operation during a
year would require 50 kilowatt hours of power. A 100 candlepower
flashing light drawing 2. 2 ampere hours per day at 12 volts would con-
sume 10 kilowatt hours per year. For $500 a 60 KWH battery pack is

available in a 1400 1b. package supplying 12 volts for 5000 ampere hours.
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Wave action generators have been developed capable of producing 275
watts in 6 foot seas, But because little power is available during calm
seas, and because the generator would add drag-induced buoy position
errors, this source is not attractive. As an alternative, a thermo-
electric propane powered generator systém”éb»{ﬁa be used Jtrso“;h;fg‘e a
battery capable of handling 250 watt-hour loads. Such a system is
attractive from a fuel cost standpoint for long term use but the weight
of the fuel consumed plus the storage tanks, is similar to the battery
pack weight. Overall efficiencies of 2. 5% have been achieved. This is
expected to be doubled in the near future. U. S. Coast Guard experi-
ence with ocean buoys favors the battery pack, until the thermoelectric

advantage is more pronounced to offset the unknown reliability problem

and specialized refueling procedures.

2.8 CONCLUSIONS

The statistics of the ocean environment have been determined from
references obtained from the U. S. Weather Bureau and the U. S. Navy.
These data have been combined with classical theories of hydrodynamics
to determine the forces that will influence an oceanborne platform.

The statistics indicate that 95% of the time wave heights and periods
are less than 12 feet and 13 seconds, respectively. Hydrodynamic theory
shows that wave length is related to wave period but not to wave height,
except to establish a minimum ratio of length-to-height. The decay of
wave motion below the surface was found to be exponential and related
to wave length (hence wave period). It can be concluded that a platform
placed 50 to 100 feet below the surface will be virtually unaffected by

all but the longest period waves.
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The desire for a reliable, low cost transponder platform caused
emphasis to be placed on the unmanned buoy concept. The principal
buoy structure could be moored below the surface to avoid waves, and
a slim, rigid pole could carry the AROD transponder antenna above the
surface. The dimensions and mass distribution of the buoy could be
arranged fo "filter out" the wave motion remaining at the buoy's depth.

The buoy could be held submerged, and at the same time be refer-
enced to the bottom, by a rope line cut shorter than the water's depth.
A neutrally buoyant rope would be used to avoid sagging or floating.
Ocean currents would displace the buoy by an amount directly propor-
tional to the line's length, and inversely proportional to the tension in
the rope. Surface currents are generally less than 0.7 knots. This
suggests the placement of transponders on seamounts wherever possible.
A number of potentially useful locations have been found by consulting
depth charts. Multiple mooring lines have also been considered, not
only for the strength they would add, but also, because, with proper
spacing, they could accurately locate a buoy at the intersection of the
line lengths. Further improvements in position accuracy, and velocity
measurements, can be obtained by the incorporation of an acoustic sys-
tem that would measure the time of transit between the buoy and the
bottom. Several acoustic devices would be placed on the bottom. The
resulting error signal could control correcting propulsion units, but
more likely the data would be transmitted to the spacecraft and/or the
shore.

Because the buoys will be in international waters there is no legal
requirement to mark them. The U. S. Coast Guard, however, will

probably recommend a bright paint, a light, and a radar reflector.
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For energy storage, recommendations from the U. S. Coast Guard

are for carbon-zinc cells with air depolarizer. The reason is proven

high reliability and low cost. None of the usable higher performance

sources currently being tested would offer an order of magnitude

improvement. However, results of tests will continue to be monitored.,

2.9 PROGRAM FOR THE SECOND QUARTER

Quantitative calculations will be made to determine wave pressures
at various depths, and estimates will be made of drag on different parts
of several buoy configurations. Position and velocity errors will be
calculated for selected buoy configurations and mooring line arrange-
ments, and the improvements available through the use of acoustic

devices will be determined,

Techniques for referencing transponder locations to the shore will
be compared on the basis of absolute accuracy, cost, and time required

for making each measurement.
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